
202-1

Open Systems

046-001194





Data General
MAPS/PLUS

Volume Il

Hardware

AViiON 300 Workstations

Fact Sheet

The AViiON 300 Series of single-user workstations, de-

signed for the technical professional, combine the per-

formance and functionality of the traditional 32-bit, high-

end workstation with the compact packaging, competitive

pricing and ease-of-use of the high-end “386” PC range.

AViiON 300 systems represent the first in a series of

personal productivity tools manufactured by Data General

which utilize Motorola 88000 RISC (Reduced Instruction

Set Computer) technology and the strength of Data Gen-

eral’s pace-setting UNIX Operating System, DG/UX.

Model No. Range Description

7000011 4, 8 MB base units

70012—20 4, 8 MB packages

70021-28 8 MB packages w/mass storage

70029-30 12 MB servers

Customer Definition

Potential users for AViiON high-performance, graphics

workstations have a need to design and manipulate objects

in a manner that simulates reality as closely as possible.

They are discovering the advantages of having a high-

performance, dedicated, single-user CPU coupled with high-

performance graphics hardware in the same package.

Of the many different uses for workstations, the majority

of current users fall into the following categories:

- Software engineering

- Design and drafting (CAD)

- Design engineering/analysis (CAE)

- Technical management/support

- Scientific research and R&D

Currently, over 70% of all workstation sales are made by

VARs and ISVs (Dataquest, 3/88). These will be our pri-

mary customers.
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Complete Single-Board System Functionality

Advanced, entry-level UNIX single-user computer:

~ Based on 32-bit Motorola 88K RISC processor

- Runs at 16.67 or 20 MHz clock speed

- Dhrystone benchmark: 17 or 20 MIPS

Tightly coupled, on-chip floating point unit (FPU)

Two 88200 cache and memory management units

(CMMU) for data and instruction bus

Industry-standard SCSI interface for disk and tape units

Tightly coupled graphics processing

4 MB parity memory modules:

- Expansion of up to seven 4 MB memory modules

for a total of 28 MB

Can operate as a diskless node in a network

Attractive, compact desktop packaging:

- 16”x16”x2.5” for the processor unit

3-button optical mouse with pad

PC/AT-101 compatible keyboards

Graphics

High-performance, bit-mapped graphics with dedicated,

dual-ported display memory, choice of:

- Color: 1280x1024x10

—- Monochrome: 1280x1024x1

High-resolution, flicker-free monitors, choice of:

- 20” monochrome, near-flat screen

- 19” color, near-flat screen

Tightly-coupled graphics architecture employs a 32-bit

wide bus:

— Optimal bit-mapped graphics and multi-windowing

performance

Standard MIT distribution of X11 r3

X Server, Xlib, X Toolkit, X Clients

Future support for OSF/Motif

External Mass Storage/Tape Back-Up

External peripheral housing holds up to three 5.25”

half-height devices

Up to seven SCSI devices total can be supported in a

maximum of three towers

322 MB Winchester 5.25” full-height SCSI (one drive

per housing)
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e 179 MB Winchester 5.25” half-height SCSI

e 150 MB QIC cartridge tape 5.25” half-height SCSI

Customer Environment/Use Characteristics

, ¢ Customer-installable and -maintainable

e Customer-installable add-on memory and peripherals

e 40db (quiet office) noise levels

e One-year, mail-in warranty on all systems

Communications

e Ethernet controller (without transceiver or drop cable)

e Thick or thin net transceivers available

e Async RS232C/422 interface (150 - 19,600 baud)

¢ Centronics/Data Products compatible line printer port

Description

The AViiON 300 Series Workstation offers true 32-bit

standalone or distributed computing capabilities for single-

user color or monochrome applications. The systems are

designed around a single system board containing the

88100 processor chip with floating point, two 88200 Cache

and Memory Management Units (CMMU) for data and

instruction bus (M-Bus), the industry-standard SCSI bus

(Small Computer System Interface), and tightly-coupled

graphics processing.

The power and performance of a mainframe is offered in

an extremely small, compact package: the main system

board housing is only 16’x16’’x2.5”’ high and the monitor

sits on top of the CPU housing. This compact design fits

in well with today’s limited office space, yet offers cus-

tomers unparalleled performance.

Four basic configurations are available: a monochrome or

color system with memory and a choice of either 16.67

MHz or 20 MHz system clock. The system board can

accommodate up to seven memory modules for a total 28

MB of main memory.

88K Architecture

The AViiON 300 Series is based on the 88000 series of

RISC processors from Motorola. The 88000 series is com-

prised of the 88100 RISC CPU and two 88200 cache/

MMU (Memory Management Unit) chips. The 88000 se-

ries represents a major advance in RISC architecture with:

- Independent on-chip functional units, including float-

ing point processor

- A dual-bus architecture that features integrated cache/

MMU chips with expandable cache size

- A multiprocessor architecture

For Internal Use Only
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The 88100 RISC CPU includes special processing units:

an integer processor, a floating point adder, and a floating

point multiplier, which greatly increases the floating point

performance through the use of parallel data paths. In

addition, the design features an advanced, flexible pipeline

architecture for improved performance.

The 88000 uses a combined, dual-bus cache and MMU

for both the instruction and data bus. The dual-bus struc-

ture eliminates contention between instruction fetches and

data loads/stores. The CMMU chips are designed to keep

the RISC processor fed, providing single-cycle access to

fast memory. The caches can run at processor speed,

feeding the CPU a new instruction each cycle.

The CMMUs were designed for multiprocessing with both

write-through and copy-back caching modes. To maintain

multiple cache coherency, the chips each implement a

“snooping” bus protocol that detects system bus writes or

reads to a modified item in its cache. The unit will then

update its cached item or main memory to insure that no

processor is relying on stale data.

System Board

The AViiON 300 Series Workstation system board consists

of a single 16x16” multilayer PCB which includes the

following:

- Either 16.67 or 20 MHz Motorola 88100 RISC CPU

and two 88200 CMMUs

- Closely-coupled, integrated floating point unit

- Seven connectors capable of holding up to seven 4

MB memory modules

- Industry-standard SCSI interface for connecting pe-

ripherals such as disk and tape

- Industry-standard 802.3 Ethernet interface (without

transceiver)

- Keyboard interface: AT-compatible or Japanese AX-

compatible

- Mouse interface

- Color or monochrome graphics controller with up to

4 MB of display memory on the color unit

- Single, asynchronous interface: RS232 or RS422 with

full modem support

- Parallel line printer interface (Centronics or Data

Products)

- Time-of-boot clock and calendar

- Power-up diagnostics and auto netboot

Peripherals

An external SCSI bus connects mass storage devices. The

SCSI bus exits the rear of the unit and terminates in a

50-pin DB connector. SCSI 1s an existing industry standard

Company Confidential
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Figure 1. AViiON 300 Series Workstation system board.

for small computers. It features an 8-bit bus with parallel

transfer of data and address information.

All Data General peripherals for the AViiON 300 Series

Workstation will be mounted in a desktop peripheral hous-

ing which can accommodate a variety of storage and

backup options. These options include:

- 322 MB 5.25” full-height Winchester disk with 16

ms access time

- 5.25” half-height 150 MB cartridge

- Tape drive conforming to the QIC 150 industry stand-

ard

- 179 MB 5.25” half-height Winchester disk with 18

ms access time

Each peripheral housing can accommodate one full-height

and one half-height units or three half-height units. The

SCSI bus has a maximum cable length of 6 meters and

will support configurations of up to 3 housings per work-

station. The housing contains an 125 watt power supply,

internal fan, internal cabling, and SCSI bus terminator.

For Internal Use Only 046-001195

Graphics Hardware

Graphics hardware for the AViiON 300 Series Workstation

consists of a monochrome or a color controller integrated

on the main system board. Both connect directly to the

M-bus for maximum performance. The monochrome unit

includes the following:

- NEC uPD72120 Advanced Graphics Display Con-

troller

- Ejight 256K video RAMS

- RS343A monitor interface

- Video timing logic

- Addressable resolution of 1638 horizontal by 1024

vertical

- Viewable resolution of 1280x1024 with 614x1024 used

for off-screen storage of fonts or menus

Company Confidential



DataGeneral _
MAPS/PLUS

Volume Il

Hardware

The color unit consists of a special high-density gate array

for the display and control of the video display. The color

unit includes the following:

- Eight 256K dual-ported video RAMS

- Optional 4 MB of standard RAM memory for support

of the Japanese character set in off-screen video mem-

ory

- Video timing logic

- Color look-up table (LUT) for 256 displayable colors

from a palette of 16.7 million combinations

- Addressable resolution of 1280x1536x8x2

- 2 bits of overlay

Japanese Language Versions

Both the color and monochrome units can be configured

to support the Japanese language character set. With the

availablility of the Japanese AX-compatible keyboard and

the ability to add an additional 4 Mbits of memory on

the monochrome controller, the AVIION 300 Series Work-

station will allow customers to utilize the workstation for

Japanese language applications and environments.

Market Summary

Market Definition

The single-user graphics workstation market is broken

down into four broad categories based on the type of

system and the level of performance required.

Entry-level systems:

- 32-bit PC or 32-bit workstation: 1 to 2 MIPS, less

than .5 MFLOP

- Desktop system: $5,000 to $15,000 price range

(qty 1)
- Simple graphics performance and limited configura-

tion

- Apple MAC II, IBM PS/2 Model 80, Sun 386i, Sun

3/50, Apollo 3000

Mid-range systems:

- Traditional 32-bit workstations: 3 to 7 MIPS, .5 to

1 MFLOP

- Deskside or desktop systems: $15,000 to $50,000 price

range

- Graphics performance better than low-end

- Apollo, Sun, DEC, HP, IBM, Silicon Graphics

High-end systems:

- Superworkstation: 8 to 14 MIPS, 1 to 9 MFLOPS

- Deskside systems: $40,000 to $80,000

For internal Use Only
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— Systems built around RISC or proprietary CPUs with

very expensive, very high performance 3D graphics.

These systems offer greater flexibility in disk, memory,

and backup options: Silicon Graphics GT series, SUN

CXP, Apollo Prism, DEC VAXstation 8000, HP

835SRX.

Very high-end systems:

- Graphics supercomputers: 10+ MIPS

- Deskside system: $100,000+

- Superminicomputer with integral graphics and very

high floating point performance

- Ardent, Stellar, Alliant

As can be seen, the AViiON 300 Series Workstation, based

on CPU and floating point performance alone, will be

positioned against the high end of the workstation market.

In terms of price, the workstation will compete in the

entry-level range.

Market Trends

The overall market trend is declining prices and increased

performance. Based on projections from both IDC and

Dataquest, PC-based workstations or 32-bit traditional

technical workstations with PC functionality and pricing

will become the dominant workstation in the 1990s. The

greatest growth will occur in the under $20,000 workstation

market (table 1).

Workstation Percent of Annual

Category Price Unit shipments

Low-end Less than 69%

(desktop) $10K

Mid-range $10K - $40K 24%

High-end more than 7%

$40K

Table 1. 1992 workstation market (IDC, 3/88).

Competition

The primary competition will, at first, be Sun and DEC,

which together control almost 60% of the worldwide work-

station market. In fact, Digital is expected to ship 54,000

workstations in 1988 (currently 5,000 per month), worth

$1.3 billion in revenues or over 10% of DEC’s sales for

calendar 1988 (CSN, 9/26/88).

Without a significant presence in the workstation market,

Data General will face a formidable challenge in breaking
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into the market at this date. The strength that we will Percent of 1987 Market

initially bring to bear will be the superior price/perform- Vendor Share (IDC, 8/88)

ance of the AViiON 300 Series Workstation and the clear

advantages of DG/UX Revision 4.1. Sun 28.9

The overall trend within both the PC and workstation DEC 20.3
market has been blurring the distinction between the high- Apollo 21.2
end PC and entry-level workstation. In the future, PCs HP 11.5

will achieve greater performance from the advances in Silicon Graphics 4.2

microprocessor technology, while the traditional worksta- IBM 3.9

tions running UNIX will become easier for non-technical

users to operate. With the AViiON 300 Series Workstation,

Data General will be merging the pricing and packaging

of the PC with the power and functionality of the tradi-

tional workstation. Long-term, DEC, IBM, and HP will

be the competition to beat.

DEC

As Digital strengthens its position in the technical market,

users with existing installations of VAX systems and net-

works will view DEC as one of the prime choices for

workstations. The introduction of the DECstation 3100

(based on the R2000 RISC system from MIPS Computer)

has marked Digital’s entry into the mainstream for the

workstation market. The extremely aggressive pricing (for

DEC), performance beyond any VAX-based system, and

what appears to be a coherent strategy, has marked Dig-

ital’s emergence as a force to content with.

HP

HP continues to make advances even though they entered

the market late, moved to a new architecture (RISC), and

market workstations utilizing different technologies (68020/

30 and RISC). From less than 1% market share in 1984,

HP has captured 11% — 12% of the total workstation

market. Especially at the high end of the market, HP’s

technology, sales strategy, market presence, and customer

loyalty have made them a strong competitor.

Summary

Table 2 lists the current market leaders within the work-

station market. Table 3 summarizes current (March 1989)

monochrome desktop workstations; table 4, color desktop

workstations.

For Internal Use Only 046-001195

Table 2. Worldwide workstation market share by units (1987).

For more information on competitive products, please

check Compete.

Configurations/ Ordering

The AViiON 300 Series Workstations will be offered as

base components, as packaged systems with or without

peripherals, or as server configurations. This will allow

customers more flexibility in configurations and ordering.

In addition, the open architecture design of the worksta-

tions allows customers to utilize existing keyboards and

external peripherals which are compatible with the dif-

ferent industry standards supported. The keyboard con-

troller will support either AT-compatible or Japanese AX-

compatible keyboard, and the SCSI interface will support

SCSI compatible peripherals (while Data General makes

an effort to check the operation of as many keyboards

and peripherals as possible, it 1s important to recognize

that we cannot check every model).

Ordering

For ordering on DG/UX 4.1, please refer to the MAPS/

PLUS article for DG/UX 4.1.

To order workstations:

1. Select the package that best fits your needs. Add the

appropriate suffix for font and power.

2. Each license must be itemized on the Program License

Schedule 501 and purchase order.

3. Order appropriate software distribution and services

packages.

A transceiver (Model 4540, 4540-A or 4619) and drop

cable (Model 1329) must be ordered for each workstation

to be connected to Ethernet (see table 9).

For additional information, see the Price Book (MAPS/

PLUS Volume IV).
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Sun Apollo DEC HP IBM *,--DGC__..

Vendor Model SPARCstation 1 DN3500 3100 360M RT/PC AUX 300

SNe

MIPS 12.5 4 14 4 6 17

Monitor size 17 19 19 19 17 19

Resolution 1152x900 1280x1024 1024x864 1024x768 1024x768 1280x1024

Memory:

Minimum: 8 4 4 4 4 4

Maximum: 16 8 24 32 32 28

4 MB expansion NA $ 3250 $ 3000 $ 4000 $ 3750

List price $8995 $12240 $12900 $ 14400 $2001 1

Price/MIP $ 720 $ 3060 $ 921 $ 3600 $ 3335

Table 3. Sample of monochrome desktop workstations (April 1989).

DGC

Sun Apollo DEC HP IBM _- Color.

Vendor Model SPARCstation 1 DN3500 3100 360M RT/PC ( aux 3000 }
—

MIPS 12.5 4 14 2 2 l

Monitor size 16 15 19 16 12 19

Resolution 1152x900 1024x800 1024x864 1024x768 640x480 1280x1024

Color planes 8 8 4 8 4 8

Memory:

Minimum: 8 4 4 4 | 4
Maximum: 16 8 6 16 16 28

4 MB expansion NA $ 3250 $ 3000 $ 3000 $ 2790

List price $12495 $15640 $17900 $28000 $27911

Price/MIP $ 999 $ 3910 $ 1278 $ 6783 $ 4356

Table 4. Sample of color desktop workstations (April 1989).

The base packages consist of the base system board and Model Description

a base chassis without monitor, keyboard, or mouse.

Each base package includes the following: 70000 Base Unit 16 MHz - Mono 4 MB
70001 Base Unit 16 MHz —- Color 4 MB

- Either a 16.67 MHz or 20 MHz system board 70002 Base Unit 16 MHz - Mono 8 MB

- 4 or 8 MB of main memory 70003 Base Unit 16 MHz - Color 8 MB
- Integral industry-standard Ethernet LAN interface 70004 Base Unit 20 MHz - M 4 MB

(IEEE 802.3) ase wnt z— Mono
- Industry-standard Small Computer Standard Interface 70005 Base Unit 20 MHz - Color 4 MB

(SCSI) for high-performance I/O 70006 Base Unit 20 MHz - Mono 8 MB

- One RS232C/422 async port with full modem control 70007 Base Unit 20 MHz - Color 8 MB

- One parallel printer port (Centronix/Data Products 70008 Japanese 16 MHz - Mono 4 MB

compatible) 70009 Japanese 16 MHz - Color 4 MB

- Chassis and power supply 700010 Japanese 20 MHz - Mono 4 MB
The base packages, listed in table 5, do not include a 700011 Japanese 20 MHz - Color 4 MB

monitor, keyboard, or mouse. pf ZY/Se&

—
Table 5. Model numbers for base packages without keyboard,

mouse, or monitor.

For Internal Use Only 046-001195 Company Confidential
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The packaged systems, listed in tables 6 and 7, consist of Model Description

the base packages with included monitor, keyboard, and x Wy ATK

mouse (without peripherals} or svith these plus 179 MB 70029 Server Config. - 12 MB, 179 MB. — ly {ye °
SLY FZESINLY

disk and 150 MB QIC tape. 70030 Server Config. - 12 MB, 322 MB ms Mie SL

Model Description

70012 4 MB Mono System 16 MHz

70013 8 MB Mono System 16 MHz

70014 8 MB Color System 16 MHz

70015 8 MB Mono System 20 MHz

70016 8 MB Color System 20 MHz

70017 Japanese 8 MB Mono 16 MHz

70018 Japanese 8 MB Color 16 MHz

70019 Japanese 8 MB Color 20 MHz

70020 Japanese 8 MB Color 20 MHz

Table 6. Model numbers for packaged systems with monitor,

keyboard, and mouse.

Model Description

70021 8 MB Mono System 16 MHz

70022 8 MB Color System 16 MHz

70023 8 MB Mono System 20 MHz

70024 8 MB Color System 20 MHz

70025 Japanese 8 MB Mono MHz

70026 Japanese 8 MB Color 16 MHz

70027 Japanese 8 MB Mono 20 MHz

70028 Japanese 8 MB Color 20 MHz

Table 7. Model numbers for packaged systems with monitor,

keyboard, mouse, and peripherals: 179 MB disk and 150 MB

tape in desktop housing. ——
ee

function as aserver to up _to‘five-pther AViiON worksta-
tions. Table 8 ‘Tigts the model numbers for the server
configuration of a 20 MHz workstation with 12 MB mem-

ory. This system includes a disk and 150 MB tape in

peripherals housing. It does not include a monitor, key-

board, or mouse. Instead, a separate ANSI system console

~ DASHER D214 or newer — must be ordered.

A special fener of an AViiON workstation can

For Internal Use Only 046-001195

Table 8. Model numbers for server configurations.

Model Description

4540 Ethernet transceiver for connecting to

standard Ethernet cable. Requires drop ca-

ble for connecting from the back of the

system to the transceiver (Model 1329).

4540-A Ethernet transceiver for connecting to

Thin Ethernet cable. Requires drop cable

for connecting from the back of the sys-

tem to the transceiver (Model 1329).

4619 8-port Ethernet transceiver for connecting

up to 8 Ethernet drop cables.

1326 5-foot Ethernet drop cable for connecting

workstation to transceiver.

Table 9. Model numbers for transceivers and drop cables for

Ethernet connection.

Options

Table 10 lists model numbers for options and table 11,

for cables. Table 12 lists language suffices for keyboards.

Company Confidential
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Model Description Suffix Country

7000 4 MB Add-on Memory Module -A US

6486 20°’ Monochrome Monitor -B UK

6487 19” Color Monitor -C French

6488 Keyboard -D German

4512 Mouse -E Japanese AX-compatible*

10565 Desktop Peripheral Housing* (available only on the Japanese models)

6600 179 MB Disk in Housing* G Spanish

6601 322 MB Disk in Housing* “I Italian

6602 150 MB Tape in Housing* -¥ Swiss

6603 179 Disk/Tape in Housing* -Z Swedish
6604 322 Disk/Tape in Housing* *AX is the international standard for the Japanese language.

6577-E 150 MB Tape ~ Add-on Table 12. Language suffices for keyboards.
6491-E 322 MB Disk - Add-on

4540 Ethernet Transceiver

4540-A Thinnet Ethernet Transceiver Related Information

4619 Eight Port Ethernet Transceiver

1326 Ethernet Drop Cable — 5 meter See table 13.

*Does not include cables. See table 11.

Table 10. Model numbers for options.

Model Description

CPU to Peripheral Housing

15324E005 -

15324E010 - 10°

15324E015 - 15’

Peripheral Housing Daisy Chain Cable

15325E001 -

1$325E005 -

15325E010 - 10°

5” (005-33000)

(005-33001)

(005-33345)

1.3 (005-33003)

5° (005-33004)

(005-33005)

Table 11. Model numbers for cables.

For Internal Use Only 046-001195 Company Confidential
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Order No. Title

046-001013 DG/UX 4.10 MAPS/PLUS article,

page 301-12.3

046-001191 AViiON Server Systems, page

202-13

046-001 196 VME Communications Controllers,

page 271-113

046-001139 Green Hills Compilers MAPS/

PLUS article, page 320-77

046-000924 AViiON Mass Storage MAPS/

046-000848-03

014-001800-00

014-001801-00

014-001802-00

014-001 803-00

014-001 722-00

014-001808-00

014-001 809-00

014-001810-00

012-003496-01

PLUS article, page 239-29

DG/UX TCP/IP MAPS/PLUS arti-

cle, page 330-15

Programming AViiON 300 Series

System Board

Setting Up and Starting AViiON

300 Series Station

Using the AViiON System Control

Monitor

Maintaining AViiON 300 Series

Stations

Installing Your Half-Height Win-

chester Disk Drive

MC88200 User’s Manual, Cache

Memory/Management Unit

MC88100 User’s Manual, Reduced

Instruction Set Compare

Installing and Maintaining Mass

Storage Subsystems

AViiON Workstations product brief

Table 13. Related publications.

For Internal Use Only 046-001195 Company Confidential
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AViiON 5200+/6200 Servers

Fact Sheet

This revision reflects added connectivity (AV5200 +) and rais-

ed mass storage maximums (both systems).

AViiON 5200+ and AV6200 systems are Data General’s

answer for customers looking for UNIX based servers and

multi-user applications. With its compact office packaging,

the 5200+ system is ideally suited as a low cost entry system

for environments with 30 or more users. The 6200 system pro-

vides flexible rackmount packaging for larger applications.

These systems utilize Motorola’s 88100 RISC microprocessors

in single, dual, and quad configurations.

These systems are an outstanding investment for customers.

Simple, quick upgrades are available that can increase system

capacities within minutes for growing applications. Data

General’s symmetrical, multi-processing DG/UX operating

system allows applications equal access to hardware resources.

If customer applications need large disk and memory

capacities, the resources are available in the AV 5200+ and

AV 6200 systems.

e Industry-leading CMOS RISC techology

¢ Choice of Single, dual, or quad 25 MHz Motorola 88100

CPUs:

— Field upgradeable from single to dual to quad

e Single- and double-precision IEEE hardware FPU

e Two Motorola 8820X memory management/cache chips

per CPU

- separate data and instruction ports (full Harvard

architecture)

- 4-way, set-associative caches

— 88200 16 KB cache on single

— 88204 64 KB cache with dual and quad

e Up to 832 MB of ECC memory

e 10-slot or 20-slot industry-standard VME bus for I/O:

— Industry-standard Revision C.1

— 25 MB/sec block transfers sustained

— Full hardware cache coherency

- 4 levels of bus arbitration

~ 7 levels of interrupt

e High-speed bus between CPU and memory:

—- VME/Motorola MBus superset bussed to 5 backplane

slots

- 4byte/cycle peak transfer rate (100 MB/sec at 25 MHz)

For Internal Use Only.

e¢ DG/UX operating system:

— Symmetrical multiprocessing

202-13

January 1992

— Robust file system and medium-term scheduler

~ Complies with 88o0pen, POSIX, SVID 2, and

other standards

e Also available in AV 7000, AV 8000 packaged systems

e Machine-initiated service call (dual and quad CPU servers)

046-001191-06

AVIION servers: 5200+ 6200 6200-20

Packaging Office Rackmt. Rackmt.

VME slots 10 10 20

Max. Memory 576 MB 832 MB 832 MB

Asynchronous connects 1020 1275 1275

(VDA/VDC) max.

Asynchronous connects 32 16 0

(VAC/16) max.

Ethernet LAN VTC max.** 2/4 2/6 8

Synch. boards/ports 4/16 6/24 12/48

Max. disk capacity:*

Integral 4.2 GB N/A N/A

External 39.7 GB 60.0 GB 134.0 GB

Max. cartridge tapes 4 4 4

(iSO MB)

Max. reel-to-reel tapes 4 4 4

*Disk array maximums are lower

**2 VLC max.

Description

Overview

AViiON Servers can be configured to address a wide range of

applications implemented in multi-user systems or network

server models. AV 5200+, AV 6200 and 6200-20 Series systems

generally support 30 to 400 asynchronous users in typical com-

mercial applications. This is only an estimate, however;

appropriate user counts will vary greatly by application.

As servers, these systems provide file and compute resources

for AViiON workstations, X-windows terminals, and

DASHER/386 systems distributed across a local area network.

Configured for multi-user applications, they can connect up

to 1020 (AV 5200 + ) or 1275 (AV 6200, 6200-20) asynchronous

devices through VME distributed async host adapters and

cluster controllers.
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Figure 1. AViiON multi-user system configuration.

Industry-standard AViiON Server Systems offer customers

superior price/performance in systems which are both

configurable and balanced. Mass storage subsystems

meet a range of user capacity and cost requirements, while pro-

viding high-performance I/O. The many configuration choices

—single- or dual-processor, rackmount or office packaging

—match the needs of many different customers.

AVIION system design is oriented towards performance; the

Motorola 88000 chip set has a highly pipelined architecture,

fast instruction execution, and integrated floating point.

Equally important, the chip set architecture provides for

multiprocessing (figure 3) so that customers can increase CPU

performance with only a board swap.

The performance orientation of the AViiON systems carries

through to the selection of peripherals and controller boards.

For example, the mass storage controllers selected for the

AV 5000 and AV 6000 Series are among the highest speed

For Internal Use Only 046-001191-06

available: they transfer data to the CPU and memory across

an industry-standard 40 MB/sec VME bus.

CPU

The AViiON Server CPU is the Motorola 88100, Implemented

with Motorola’s HCMOS technology, the MC88100 incor-

porates 32-bit registers, data paths, and addresses. Because of

the importance of maintaining a filled pipeline in RISC

processors, the MC88100 incorporates four independent

execution units (integer, floating point, data, and instruction)

which operate independently and concurrently. Data memory

accesses are performed by the data unit while instruction

prefetches are handled by the instruction unit.

A common register file provides data sharing and synchroniza-

tion control among the register units through register

scoreboarding.
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Figure 2. AViiON Network Server configuration.

IEEE P754 floating point arithmetic is fully supported by the

processor’s hardware which includes a 32-bit combinatorial

multiplier. The FPU implements two pipelines: one for

multiply instructions (6 stages) and one for all other floating

point instructions (5 stages).

Parallel operations and pipelining are integral elements

of the MC88100 design. The four execution units allow the

MC88100 to perform up to five operations in parallel (figure 4):

- Access program memory

— Execute an arithmetic, logical, or bit-field instruction

- Access data memory

- Execute floating point or integer divide instructions

- Execute floating point or integer multiply instructions

In addition, the floating point, data, and instruction units

themselves are pipelined and can complete an operation in

every clock cycle:

For Internal Use Only 046-001191-06

~ Up to five floating point add, subtract, compare, or

convert instructions can execute simultaneously

- Upto six floating point or four integer multiply instruc-

tions execute simultaneously

— Up to three data memory accesses can be in progress

simultaneously:

- Two memory accesses on the external bus

— One address calculation

- Up to two instruction fetches can be in progress

simultaneously

The MC88100 instruction set contains 51 instructions. All

integer arithmetic, logical, and bit field instructions, and

certain flow control instructions can execute in a single

cycle. Figure 5 is the MC88100 programming model: figure 6,

the MC88100 instruction set.
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Multiple execution units on Motorola’s 88100 RISC CPU allow up to five operations to be

executed concurrently.
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Figure 4. Concurrent execution of up to five operations.

The MC88l00 uses a two-port, non-multiplexed memory

access scheme (Harvard architecture). Transfers to and from

the CMMU chips are performed through dedicated address

and data paths; instruction fetches also take place over

dedicated paths. These ports operate concurrently, eliminating

bus contention between data accesses and instruction fetches.

Memory Management/Caching

The MC88200 (16 KB) and MC88204 (64 KB) CMMU are high-

performance, HCMOS VLSI devices which provides zero-

wait-state memory management and data caching. The MMU

(memory management unit) supports a demand-paged,

virtual memory environment with two logical address ranges

(user/supervisor) of 4 GB each.

Translated addresses are provided by one of two ATCs

(address translation caches), providing address translation

in one clock cycle for most memory accesses. The PATC

(page address translation cache) is a 56-entry, fully asso-

clative cache containing recently used translations for 4 KB

memory pages and is maintained by MC88200 hardware.

The BATC (block address translation cache) is a 10-entry

For Internal Use Only 046-001191-06

cache, loaded by software, containing translations for

512 KB memory blocks.

The CMMU data cache is a four-way, set-associative cache

for instruction or data storage. The cache incor-

porates memory-update policies and cache coherency

mechanisms that support multiprocessor applications. Each

cache set employs an LRU (least recently used) replacement

algorithm to allocate cache entries. The AVION Server System

maintains cache coherency through a copy-back mechanism.

Memory

The AViiON 5200+ and AV 6200 single processor system

boards contain 16 MB of 100ns ECC memory. The ECC

memory performs single-bit error correction and double-bit

error detection. Dual processor boards are configured with

64 MB of memory utilizing 80ns 4Mbit DRAMS. The quad

processor CPU board does not have any system memory as

do the single and dual processor boards.

Up to 4 memory boards can be configured with the 5200+ and

6200 systems. These memory boards are available in 16MB,

32MB, 64MB, 128MB, and 192MB capacities (192MB available

only on 6200 systems). 483MB boards are no longer available.
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Figure 5. MC 88100 programming model.

Both the CPU board memory and the memory boards utilize

ZIP packaging. The single CPU boards, the 16MB memory

board, and the 32MB memory board utilize 1 Mbit DRAM’s.

The dual processor board, 64MB, 128MB, and 192MB

memory boards use 4 Mbit chips. Memory is implemented in

rows of 39 bits each with a 2:1 interleave factor.

CPU and memory boards are a 9U form factor and interface

to the system’s memory bus.

Bus Structure

Two busses provide paths for all communications between

boards in the system.

The VME bus on AV 5200+, AV 6200 and 6200-20 Series

systems is fully compliant electrically with Motorola’s VME

Bus Specification, Revision C.1. The VME bus is an industry-
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standard 40 MB/sec bus which provides for data transfers

between the system board and all controllers such as those

for mass storage and communications. Data General’s

implementation of this bus incorporates high-performance

features such as block transfers.

J1/J2 connectors are provided for all chassis slots to

connect to standard Pl/P2 connectors on Eurocard 6U

form factor (233mm x 160mm) VME boards. For the 10-slot

chassis, J3 connectors are provided for slots 1-6 and are

reserved for the proprietary Pexbus. 9U form factor (400mm

X 366mm) boards are also supported so long as they use VME

standard signals on the J1/J2 connectors only. Since the slots

themselves are all 9U form factor, an adapter is required to

configure 6U boards. Such an adapter is included with all 6U

form factor boards sold by Data General. Figure 7 displays

9U and 6U VME Eurocards.
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Integer Arithmetic Instructions Load/Store/Exchange Instructions

Mnemonic Description Mnemonic Description

add Add id Load Register from Memory

addu Add Unsigned ida Load Address

cmp Compare Ider Load from Control Register

div Divide st Store Register to Memory

divu Divide Unsigned stcr Store to Control Register

mul Multiply xcr Exchange Control Register

sub Subtract xmem Exchange Register with Memory

subu Subtract Unsigned

Flow-Control Instructions

Mnemonic Description

Floating-Point Arithmetic Instructions bb0 Branch on Bit Clear

Mnemonic Description bb1 Branch on Bit Set
bend Conditional Branch

fadd Floating-Point Add br Unconditional Branch
femp Floating-Point Compare ;

oe . _ bsr Branch to Subroutine
fdiv Floating-Point Divide . or

; , . jmp Unconditional Jump
fidcr Load from Floating-Point Control Register

jst Jump to Subroutine
fit Convert Integer to Floating Point :

.; ; rte Return from Exception
fmul Floating-Point Multiply .

. . tbo Trap on Bit Clear
fster Store to Floating-Point Control Register bi T Bit S

fsub Floating-Point Subtract t rap on Bit set
; tbnd Trap on Bounds Check

fxcr Exchange Floating-Point Control Register tend Conditional Trap

int Round Floating-Point to Integer

nint Round Floating-Point to Nearest Integer — ;

trnc Truncate Floating-Point to Integer Bit-Field Instructions

Mnemonic Description

clr Clear Bit Field

Logical Instructions ext Extract Signed Bit Field
; — extu Extract Unsigned Bit Field

Mnemonic Description ff0 Find First Bit Clear

and AND ff1 Find First Bit Set

mask Logical Mask Immediate mak Make Bit Field

or OR rot Rotate Register

| xor Exclusive OR set Set Bit Field

DG-28973

Figure 6. MC88100 instruction set.

Mechanically, in order for a 6U form factor board to mate

with the DG 6U-9U adapter, it must operate without a

front panel and that front panel must be user removeable.

This is the case with all the 6U VME boards sold by Data

General and is the case with the large majority of third-

party boards. It is a limitation of which the customer

should be aware, however, should he intend to configure

third-party VME bus products. More expensive third-party

adapter products such as the Dawn Model #9U400/6U-1

(Dawn VME Products, 47073 Warm Springs Blvd., Fremont,

CA 94539 (415/657-4444) do not have this limitation,

but do violate the VME bus specification by extending

by three inches the distance from a driver on the VME

board to the backpanel. It should be noted that this

mechanical discussion also applies to Sun Microsystems

For internal Use Only 046-001191-06

VME-based systems and is, therefore, not unique to

Data General.

The Pexbus (buffered memory bus) is also bussed to the

backplane of slots 1 through 5 for communication between

the system board and all system memory, on-board and

expansion. Pexbus utilizes not only J3/P3 but also user-

defined pins on J2/P2. Therefore, third-party or custom

boards using the user-defined pins on J2/P2 should be

configured only in slots 7 and higher. It is a superset of

Motorola’s Mbus used by the MC88200 cache chips to pro-

vide a high-speed data path to system memory. The Pexbus

is not an industry standard and is used only by the system

board and DGC expansion memory for the AV 5200+ and

AV 6200 Series systems.
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The office package is an attractive 1725" W x 24.75" H

160 mm x 25.5” D caster-mounted, integrated system suitable for

> an office environment. In addition to the 10-slot card cage
and a 750 watt power supply, the office system can incor-

BU P1 | porate up to three full-height 5.25” disks and up to three half-
Eurocard 233 mm height 5.25" removeable media devices such as the 525 MB QIC

P2 | cartridge tape or 2 FH and 4 HH devices. Additional mass stor-

366 mm age, such as a desktop reel-to-reel tapes, can be added externally.

QU [] P3 The 10-slot rackmount chassis incorporates the card cage with

Eurocard a 527 watt power supply in a NEMA-standard 14"-high chassis.

— 400 mm———>}

VME Eurocards

9U and 6 U

9U Eurocard 400.0 x 366.7 mm

15.748 x 14.437 inches

6U Eurocard 160.0 x 233.35 mm

6.299 x 9.187 inches

1D-04673

Figure 7. 9U and 6U VME Eurocards

DG/UX

DG/UX for RISC Systems is an advanced implemen-

tation of the UNIX Operating System based on USL’s

System V and the Berkeley Software Distribution (BSD) 4.3

operating systems, as well as the POSIX application interface

standard. It also incorporates the 880pen Binary Compati-

bility Standards and the X Windows standard among other

industry, government, or de facto standards. DG/UX supports

TCP/IP protocols for file transfer; remote disk access is

provided by the Network File System (NFS).

DG/UX has many capabilities not generally available from

other vendor: fully symmetric multiprocessing, an advanced

file system with data security and recovery features, support

for large file systems and files, a medium-term scheduler (for

superior throughput and guaranteed forward response under

heavy load), and enhanced error-reporting.

Packaging

Three packages are available: free-standing office (AV 5200+

Series), 10-slot rackmount (AV 6200 Series) and 20-slot rack-

mount (AV 6200-20 Series) (Figures 8, 9, 10).
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The 20-slot rackmount chassis has a 1,080 W power supply

in a Nema-standard, 28”-high chassis. It offers 15 VMEbus

I/O-only slots for large AV1iON system configurations. Four

slots in the chassis can be used for memory expansion or for

VMEbus I/O. All slots in the chassis have J1/J2/J3 connec-

tors. The PEXbus runs through slots 1-5.

Communications

Asynchronous Communications

Three methods are provided to connect asynchronous devices

to AV 5200+, AV 6200 and AV 6200-20 Systems. See the VME

Communications Controllers MAPS article (page 271-113) for

complete details.

For low-connect counts, up to 16 RS232 devices can be con-

nected through the VAC/I6 (VME Asynchronous Con-

troller/16). Each VAC/16 is a 6U form factor board. All sixteen

lines are full duplex. The board has an aggregate maximum

data rate of 16 x 19.2 KBPS full duplex. All 16 ports support

modem connection.

A TCP/IP Ethernet LAN based terminal server connection

scheme is available. Recommended configurability is for 30

active users on a single 25MHz 5200+ /6200 and 60 active users

on a dual processor 5220+/6220. Development work is

planned to increase the number of active users that can con-

nect to 5200+ and 6200 systems from Ethernet-based terminal

servers. Terminal server connection is the strategic direction

for connection of asynch users. AViiON systems in the future

will have all users connected via LANs.

Also available is a distributed asynchronous host adapter

solution. This host adapter allows the concentration of ter-

minal hook-ups some distance from the rear bulkhead of the

system via a single coax cable. This relieves cabling concen-

tration problems at the rear of the bulkhead and also

dramatically increases the number of connects per VME slot.
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1. Blower Baffle 7. J Box PCB

2. Power Supply 8. Top Skin

3. Peripherals 9. Rear Skin

4. Card Cage 10. Side Skin

5. Base 11. Front Bezel

6. Screen/Baffle 12. Back Plane
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Figure 8. AV 5200+ office packaging.
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Front Panel
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Figure 9. AV 6200 10-slot rackmount packaging.
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Figure 10. AV 6200-20 20-slot rack-mount packaging.
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Figure 11. VME distributed cluster controller (VDC). T-connector shipped with VDC. Cables are Model 15338Exxx cluster

extension cables.

The VDA/255 (VME Distributed Async) is the 6U form

factor board which plugs into a VME slot in the AViiON Server

System and connected to the VDC (VME Distributed Cluster)

boxes through an RG@2 coax cable. Up to 255 lines per

VDA/255 may be connected through distributed clusters. For

typical commercial applications, however, the active users per

VDA/255 should be limited to approximately 128 for perfor-

mance reasons.

The distributed clusters are available in two varieties:

VDC/8P (eight RS232 lines plus Centronics port) and

VDC/16 (sixteen RS2232 lines) (figure 10). All cluster controllers

support the following RS232C signals: CTS, DCD, DSR,

DIR, RTS, RXD, TXD, and Ground as does the VAC/16. This

allows every port to support modems.

For Internal Use Only 046-001191-06

Synchronous Communications

Synchronous communications for the AV 5200+, AV 6200,

and AV 6200-20 Systems are handled by the VSC/4 (VME Bus

Synchronous Controller). This 6 U form factor controller of-

fers four multi-protocol serial communications channels

(RS232C/RS422) with full duplex DMA operation using two

Zilog 8530 SCC chips. The board is built around an 8 MHz

Intel 80186 processor and contains 512 KB of on-board zero-

wait-state RAM with parity. The hardware design allows for

data to be transferred to and from the host system using either

the dual-ported memory buffer or the 32-bit full duplex DMA

circuitry. Two independent sync protocols can be handled

simultaneously by this board. Aggregate throughput is

1.6 Mbit/sec.

202-24

January 1992

Company Confidential



Data General

MAPS/PLUS

Volume II

Hardware

LAN Communications

Ethernet LAN communications are provided by the VLC

(VME Bus Ethernet LAN Controller). This board implements

IEEE 802.3 Ethernet on a6U VME board with an intelligent

Ethernet controller chip (7990 LANCE) and a 256 KB dual-

ported data buffer, providing high-speed, 32-bit bus slave data

access. The controller chip communicates with the on-board

memory for all command and data transactions. The data

packet is placed or retrieved from the buffer on the VME bus

from main memory via a software process which handles

cache coherency.

Data General’s ZermServer product family provides asyn-

chronous terminal connectivity over ETHERNET® /802.3

networks to AViiON systems with LAN interfaces. Term-

Servers use Telnet/TCP/IP for terminal sessions.

The VME Terminal Controller (VTC) attaches the AVIION

system to an IEEE 802.3 LAN and offloads TCP/IP Telnet

terminal traffic from the CPU. The VTC is primarily for use

with TermServer. However, other LAN-attached desktop

devices, workstations, and PCs, for example, may be routed

through the VTC. Like other VME devices, the VTC is initial-

ized from DG/UX. Therefore, it does not require special boot

software or TermManager initialization. For futher informa-

tion; please see MAPS/PLUS 279-65 and 279-66.1.

Mass Storage

For a detailed review of the mass storage controllers, disks,

and tapes used on the AVIiION 5200+ and 6200 subsystems,

see references in Related Information. Below is a brief sum-

mary of the VMEbus mass storage controllers.

VME Controller Boards

VME SCSI Controller Board (Office and Rackmount): This

6U form-factor controller board controls up to 7 devices on

an asynchronous SCSI bus with a 2MB/sec asynchro-

nous transfer rate, synchronous 5MB/sec. The board is

designed around an Intel 80186 processor and an NCR 53C94

SCSI chip. This board is an OEM’d version of the Ciprico

Rimfire 3560. One of these boards is included in all AV 5200+

and 6200 package configurations to support the 525 MB car-

tridge tape. This controller replaces the Rimfire 3500, which

was used on the 5200+ /6200 systems up to July 1991.

Hardware Support Services

Field Support Services

Data General Field Engineering supports the AViiON systems

with state-of-the-art service technology. Several types of

service programs offer a full array of options designed to
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satisfy users’ uptime requirements. A feature of the 5225+,

6225, 5240+, and 6240 servers is a machine initiated trouble

call to country support centers, implemented through field

engineering.

On-Call Service with a 4 hour response goal, lets the customer

select coverage periods and varied options that meet specific

application needs. Contracted on-site repair includes

unlimited parts, labor, and travel for a budgeted monthly fee.

Options include:

e Multi-Year Plus offers discounts up to 10% and price pro-

tection in return for signing a 3, 4 or 5 year agreement.

e Extended Coverage offers coverage up to 7 days a week,

24 hours a day.

e Enhanced Response offers 2-hour on-site response for

those installation sites within SO miles of a Data General

Service Center.

e Basic Response offers a relaxed on-site response, generally

within 24 hours.

e Multi-Device Deferred offers standard discounts up to 40%

to customers who have a large number of PC’s, worksta-

tions, terminals and desktop printers and can wait until a

specified number are down before placing a service call.

Additionally, this service offers pre-payment discounts up to

25% for non-cancellable pre-payment terms and up to 10%

for cancellable pre-payment terms. The pre-payment discounts

start for terms as short as 6 months.

A 7-day, 24-hour on-line remote diagnostic service, PCB

Resume, used in conjunction with remote diagnostics, lets the

field engineer or remote staff access valuable information on

the performance history, specs, revision level, and compatibil-

ity of the board in questions. The result is fast, accurate

diagnosis and an increase in system uptime.

Unified System Support: AViiON customers with On-Call or

Multiyear service receive not only hardware maintenance, but

also the following software services:

Telephone and remote support system software, including

DG/UX, DTK, NFS, TCP/IP, X Windows, Motif, Looking

Glass, and Gnu C.

Right-to-Copy (RTC) purchased updates and revisions of any

software licensed to run on the customer’s AViiON for which

Data General offers RTC. Note that the actual updates and

revisions must be purchased separately.

Additional information on service is available from a Data

General salesperson or by calling the Data General Field

Engineering Telemarketing Group at 1-800-325-3065, (in MA,

call 1-800-952-4300).
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Warranty

AViiON Server Systems include a 90-day on-site warranty. Model Number Description

Users may take advantage of a warranty conversion option by
Lo. . . 7001 16MB Memory Board
signing up for a Multiyear Plus or On-Call Agreement. With

- os . 7002 32MB Memory Board
an agreement, warranty service is automatically upgraded to

. . 7015 64MB Memory Board
contract service. This warranty covers all base-system com-

7016 128MB Memory Board
ponents as well as memory and controller boards.

7017 192MB Memory Board

Mass storage peripherals and packages carry either a 90-day

on-site, a one-year mail-in, or a one-year on-site warranty

depending upon whether they are AViiON Server specific,

shared AViiON workstations, or shared with MV/Family sys-

tems. Consult your Blue Pages for the correct warranty codes.

Configurations/Ordering

Color

The AV1iON systems use a Gray (G prefix) color scheme.

CPU and Memory Guidelines

The processors are on a single 9U system board. With the

single processor, 16 MB of memory is included on the system

board. Dual processor 5225 + /6225 have 64MB on the CPU

board. The quad processor has no system memory on the

board. Only one processor board may reside in the system.

Customers may have their systems upgraded on-site through

a simple board swap. See the upgrade section for details.

Additional memory can be configured in slots 2-5. Memory

boards are available in 16MB, 32MB, 64MB, 128MB, and

192MB. The 192MB memory board is available only on the

6200 systems. Any combination of these may be installed in

the systems. See Table 1 for the memory model numbers.

With the DG/UX operating system, a minimum of 16MB is

required for the single and dual processors. The quad pro-

cessor requires a minimum of 32MB of memory.

Memory board upgrades are available from CPD. A memory

board upgrade is the swap of memory boards—for example,

a 16MB for a larger size memory. These would be used if your

customer is increasing system memory and is limited by the

four memory slots. To limit the cases where upgrades are

required, always order the largest memory board that meets

your customers requirements to preserve memory slots for

future expansion.

For Internal Use Only 046-001191-06

Table 1. AViiON 5200+ and 6200 Memory Boards.

Slot Assignments

The system board must reside in slot 1. Expansion memory

must reside in slots 2 through 5. VME boards can be con-

figured in slots 2 through 10. Third-party or custom VME

boards which utilize the user-defined pins on J2/P2 may

be configured in slots 7 through 10 only. Table 2 displays

slot assignments for the 10 slot chassis.

Slot No. Slot Assignment

1] System board

2 Expansion Memory or I/O

3 Expansion Memory or I/O

4 Expansion Memory or I/O

5 Expansion Memory or I/O

6 1/O

7 I/O

8 I/O

9 1/O

10 1/O

Table 2. AV 5200+, AV 6200 slot assignments, (10-slot chassis).

6200-20 systems have a 20 slot VMEbus chassis for large

configurations. There have been two generations of AViION

20 slot chassis. Special Systems first shipped a 20 slot product

in Spring 1990. In March 1991, a revised version of the Special

Systems product was qualified for shipment as a standard

product. This product also significantly expanded config-

urability of mass storage, Ethernet LAN’s, and synchronous

communication.

Company Confidential
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To meet the increased configuration maxima, certain con-

figuration restrictions apply. These are:

9U VME boards can only be configured in slots 1-10. Stan-

dard products in the 9U form factor are the CPU board,

memory boards, and the disk array IOP.

Slots 11-20 can only take 6U form factor boards. To increase

the room for internal cables, a different adapter board is used

in these slots that recesses the front of the boards several inches

from the 9U form factor. The 20 slot chassis ships with all 20

slots configured with a board or the applicable board adapter

to ensure the integrity of the cooling subsystem. VME boards

added to the system following shipment do not require the

adapter boards.

Power

The integrated office package includes a 750-watt power

supply and the 10-slot rackmount package includes a 527-watt

power supply. The 20-slot includes a 1,080 W power supply.

If only Data General controller boards and peripherals are

configured with these systems, no configuration restrictions

are imposed by available power.

Below are the amperes required for each of the boards and

mass storage devices that draw current from the 5200+ and

6200 series power supplies.

Open Systems

AViiON 5200+/6200 Servers

Current Requirements for AViiON Boards and Disks

Amperes Required

+5Vde +12Vdc ~2Vdc

Single CPU/16MB 23 — O01

Dual CPU/I6MB 24 — O01

Dual CPU/64MB 2.48 — 01

Quad CPU 20.7 — .O1

16MB expansion memory 8.2 — —

32MB expansion memory 8.6 — —

48 MB expansion memory 90 — —

64 MB expansion memory 9.0

128 MB expansion memory 92 — —

192 MB expansion memory 9.5 — —

SCSI Controller 4 — —

Disk Array IOP 20.0 — —

ESDI Controller 5 — 5

SMD Controller 5 — 586

VDA/128 3 — 7

VSC/4 3 07 07

VAC/16 3 25 25

VLC 2.5 45 —

VTC 2

ISOMB QIC tape .66 1.5 —

525MB QIC tape 81 1.8 —

332MB SCSI drive 1.1 2.5 —

662MB SCSI drive 7 2.0 —

1GB SCSI drive 2.0 4.0 —

1.4 GB SCSI drive 1.1 4.5 —

590 MB R/W optical 2.0 1.0 —

CD Rom | 2.1 — —

For Internal Use Only 046-001191-06
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The 5200+ Series power supply provides 750 watts of power

for the office package configuration. In Japan, output of the

power supply must be limited to 670 watts because of the AC

input line cord maximum rating. The maximum DC amperes

output for the 5200+ series power supply is listed below.

Amperes Watts

+5 dc 105 525

+12 de 17 204

—12 dc 4 48

Total 771 watts

The limiting factor is the 750 watts maximum output.

Therefore, power draw cannot go to the maximum of each of

the dc outputs listed above. The total wattage cannot exceed

750 watts.

In Japan, NDG has recommended that the following

guidelines be used for configuring 5200+ Series systems to

the 6/0 watt maximum.

Amperes Watts

+5 dec 88 440

+12 de 15 180

—12 dc 4 48

Total 668 watts

The NDG guidlines for each of the dc outputs can be exceeded

up to the maximum output of the power supply as long as total

watts does not exceed 6/0. For example, in Japan a total of 95A

+5, 2A +12,and4A —12 could be configured for a total of

667 watts.

Amperes Watts

+5 dc 95 475

+12 de 12 144

—]2 de 4 48

Total 667 watts
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The 6200 series power supply is rated at 527 watts with the

following maximum dc outputs. Please note that the DC

ratings below are valid for shipments of 10-slot chassis begin-

ning on April 13, 1990. A change to the power supply was made

at that time to accommodate maximum configurations of

SMD disks. If you have a customer with a rackmount chassis

that shipped prior to 4-13-90, this power supply must be

upgraded when the third SMD controller is added to the

system. Revision 5 or higher (part # 005-34493) is required

when adding the third SMD controller. All other configura-

tions using Revision 4 and earlier power supplies operate

reliably.

Model # Processor Memory Disk Tape

G70443-M 5200+ 16MB 2 CSS2/DC 525MB

w/1GB each

G70444 5225+ 64MB 662 525MB

G70445 $225 + 64MB 1GB 525MB

G70446 5225 + 64MB 1.4GB 525MB

G70447 5225+ 64MB 5GB 525MB

(CSS2DC) array

G70449 5240+ 64MB IGB 525MB

G70450 5240 + 64MB 1.4GB 525MB

G70451 5240 + 128MB IGB 525MB

G70452 5240+ 128MB 1.4GB 525MB

Amperes Watts

+5 dc 92 460

+12 dc 2.3 28

—12 dc 3.2 38

Total 527 watts

The 6200-20 Series power supply is rated at 1,080 Watts with

the following maximum dc output.

Table 3. 5200 System Models.

AV 5225+, 6226

Note that the AV 5225+ and 6225 servers require, and are

therefore shipped with, DG/UX revision 5.4 or later. Custo-

mers with earlier revs of DG/UX who wish to upgrade their

hardware to 5225+ or 6225 will require a corresponding uprev

of their operating system.

20-Slot

Amperes Watts

+5 de 180 900

+12 de 15 180

—12 dc 10 120

Ordering 5200+ Systems

Entry 5200+ systems include the caster mounted deskside

package with the processor board, a SCSI controller (single

ended bus), a QIC cartridge tape (load device), and at least one

SCSI disk. The models and their contents are identified in

Table 3.
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Model No. Description CPU

G70082 AV6200 10-slot rackmount chassis, J6MB memory single

G70363 AV6225 10-slot rackmount chassis, 64MB memory dual

G70190 AV6200 20-slot rackmount chassis, 16 MB memory single

G70365 AV6225 20-slot rackmount chassis, 64MB memory dual

G70296 AV 6240 10-slot rackmount chassis, 64MB memory quad

G70297 AV6240 10-slot rackmount chassis, 128MB memory quad

G70298 AV 6240 10-slot rackmount chassis, 192MB memory quad

G70396 AV6240 20-slot rackmount chassis, 64MB memory quad

G70397 AV 6240 20-slot rackmount chassis, 128MB memory quad

G70398 AV 6240 20-slot rackmount chassis, 192MB memory quad

Table 4. AV6200 Series (Rackmount) Base Systems.

VMEbus Board CSS2 Chassis CSS2 Chassis CSS2 Chassis

Model Slots CPU LAN SCSI S25QIC 2GBTP IGB 662MB IGB IGB Cabinets

G70383-MB 10 6200 1 3 1 1 l 1 Gll1212

G70383-MC 10 6200 1 3 1 1 l 1 Gl1222

G70384-B 10 4225 1 ] 1 2 Gll1212

G70384-C 10 6225 1 1 1 2 G11222

G70385-B 20 6225 1 1 1 2 Gl1212

G70385-C 20 6225 1 1 1 2 Gl1222

11000 Series cabinets are either power suffix -G7 or -F7, G11212 is 59” cabinet, G11222 is 63” cabinet.

Model G70263 uses differential SCSI subsystem with 2nd CSS2 chassis, 70300-M uses differential SCSI in 2nd and 3rd CSS2 chassis.

All required device cabling is included.

Table 5. AV6200 System Packages.
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Ordering 6200 Systems

Rackmount systems are available in 10 slot and 20 slot chassis.

The 10 slot chassis is suitable for small configurations. Where

growth is anticipated order the 20 slot chassis to ensure that

your customer has adequate room to expand their config-

urations. Customers purchasing dual and quad processor

configurations should order the 20 slot chassis to meet con-

figuration requirements.

Systems are available in base packaging (CPU chassis, CPU

board, and memory) and packaged with disk, tape, and

cabinets (single and dual processors only). Base packages

are listed in Table 4. Packaged systems are listed in Table 5.

5200+ SCSI Mass Storage

5200+ systems use SCSI peripherals to provide mass storage

resources. One to five separate channels are available in the

system to connect SCSI devices. Pertinent information on

SCSI Bus length configuration rules is included in a follow-

ing section. Ensure this is understood prior to configuring

mass storage for the 5200+.

An internal single-ended SCSI channel is connected to six

storage bays in the 5200+ chassis (see figure 12). The first bay

(media bay 0 in figure 12) is for disk only. This bay is located

behind the front panel of the 5200+. Either disk devices or

removable media devices can be configured in media bay 1,

Open Systems
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which is a full height bay. Media bays 2 and 3 can accommo-

date either a full-height device (fixed media or removable

media) or two half-height devices. Only half-height devices

can be configured in bays 4 and S. Installation of SCSI devices

in these internal media bays must follow the rules listed in

figure 12. Use this information to configure your customer’s

systems.

The internal SCSI cable included with the base system package

runs to each of the six storage cavities and then to the bulkhead

where it is terminated.

External reel-to-reel tapes can be configured on the internal

SCSI channel. See figure 12 for model numbers.

Four more SCSI channels can be configured with the 5200+

to connect to external SCSI devices. This channel can be either

a single-ended channel (VMEbus controller Model 7421) or a

differential channel (VMEbus controller Model 7422). There

are specific models for single-ended and differential products.

They cannot be mixed. Subsystems are either all single-ended

components or all differential components. The differential

controller should always be used if customers require large disk

configurations. Cable length limitations on the single ended

SCSI do not allow two CSS2/DC chassis to be daisy chained

together. With a differential SCSI subsystem, two CSS2/DC

chassis can be daisy chained together.

2-5 SCSI Channels

Table top

Controllers

Or GeSeeAy - Model 7421 Single Ended
- Model 7422 Differential

1600 Tape

(G6587-A) 6250/1600 Tape

Single ended (G6589-A)

caaaeaeeeegeccesescepesssrssssssesssssesseeresstttervesasustsseteseeceetaenuas or

1600 Tape

15378E0xx cable (G6587-A)

Single ended

CSS2/DC Chassis

- Single-ended or

Device Model # Recommend bay plac t . iy placemen 5200+ Chassis - 10 HH device slots

662MB disk G6554-1 0,10r2&3 SCSI b 15378EO - Differential Chassis Model #s

ays: XX OF G 6741-A with 1GB disk
1.0GB disk G6685-I 0,10fr2&3 Media bay 15325EOxx cable G 6719-A w 14GB disk

1.4GB disk G6716-l 0,10r2&3 5
HH-

525MB Ges77-1 5 removable
QIC tape -

Media bay CSS2/DC SCSI Options
2GB 8mm tape Gé6590-I 2&3o0r1

HH-removable . .
CD-ROM G6629-I 4,1 Single ended devices

Media ba ;

6OOMB Optical G6627-| 28384 3 G6662-G = 332MB Disk = HH
HH-removable G6554-G 662MB Disk FH

1, 2MB floppy G6563-I 1 G6685-G 1GB Disk FH
and controller Media bay G6629-G CD-ROM HH

14MB floppy G-6562-1 1 2 G6627-G RW Optical FH
and controller HH-removable G6677-G 150MB QIC HH

G6677-G 525MB QIC HH

nea on epee Media bay 6563-G Floppy Disk = FH,HH
ppies -6563-1X {

FH bi G6590-G 2GB tape FH

removable G7616-G —_1.4GB Disk FA

Media bay Differential Devices

0
FH-fixed G6740-G 1GB Disk FH

G6718-G 1.4GB Disk FH

Differential Subsystems

Figure 12. 5200+ Mass Storage Options.
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External chassis that can be connected to the 5200+ systems

are the CSS2/DC chassis, a table top 6250 bpi R-R tape, and

a table top 1600 bpi R-R tape (see table 6 for model numbers).

The CSS2/DC is an office package that can configure 10 HH

5.25" SCSI devices. These 10 HH slots can be configured as

a mixture of FH or HH devices. See Figure 12 for the details

on 5200+ mass storage options.

Maximum disk storage on a 5200+ is 43.4GB. Figure 13 details

how to configure maximum storage on a 5200+ system.

Cables for connection of the 5200+, CSS2/DC, and the R-R

tapes MUST be ordered separately. See Figure 15 for a listing

of required SCSI cables.

CSS2/DC array subsystems can be configured on 5200+

servers. A single IOP can be cabled to as many as 5 separate

CSS2/DC chassis. When an IOP 1s installed in a 5200+

chassis, all 5 external SCSI bulkhead openings on the back

of the chassis are utilized. Therefore, no other external SCSI

channels can be configured in a 5200+ system when a disk

array IOP is installed.

6200 SCSI Mass Storage

All of 6200 mass storage is SCSI based. The CSS2 is an 8.75”

high rackmount storage chassis that has space for 10 HH 5.25”

devices or an equivalent combination of HH and FH. Both

disks and tapes are supported in the CSS2 chassis.

CSS2 subsystems are available in single-ended and differen-

tial interfaces. This requires a matching of controller, cable,

CSS2 chassis, and 5.25” devices. There are specific models for

single-ended and differential products. They cannot be mixed.

Subsystems are either all single-ended components or all

Open Systems
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differential components. The functional difference between

the two bus interface type is bus length. Configuration detail

is included in the next section.

Each system will require at least one single-ended CSS2 sub-

system that includes the QIC tape load device. All 5.25” SCSI

devices are available on single-ended subsystems.

Whenever disk only CSS2 subsystems are ordered, it is recom-

mended that you order differential subsystems. This will

eliminate configuration restrictions that are imposed by the

single-ended SCSI bus. The only 5.25” differential device

available as of September 1991 is the 1GB and the 1.4GB drives.

These disks have the best performance and price per MB

of SCSI disks available on the 6200. It is the right choice for

6200 systems.

See Figure 14 for 6200 disk subsystem models.

202-31

Model

Number Description

6713-A CSS2/DC with 332MB disk drive

6723-A CSS2/DC with 662MB disk drive

G6721-A CSS2/DC with 1GB disk drive—Single ended

G6/41-A CSS2/DC with 1GB disk drive—Differential

G6717-A CSS2/DC with a 1.4GB disk drive—Single

G6759-A CSS2/DC with 2GB cartridge tape

G6587-A 1600bpi reel-to-reel tape (table top chassis)

G6589-A 6250bpi reel-to-reel tape (table top chassis

G6719-A CSS2/DC with 1.4GB—Differential

Table 6. External SCSI chassis for 5200+ systems.

Port rc

| ! ! CSS2/DC CSS2/DC
! | | G6719-A G6719-A

| | | Base Base
1.4GB Disk 1.4GB Disk

, | 1.4GB Disk 15325E005 1.4GB Disk

. . G6718-G G6718-G
(maximum of four units); | | 74GB Disk 14GB Disk

| | | G6718-G G6718-G

| | | 14GB Disk 14GB Disk

| | | G6718-G G6718-G
| | | 14GB Disk 1.4GB Disk

| | | G6718-G G6718-G

| | PWR SUP-6709 NC
es re

15325E005

5200 Chassis Model Number Summary

Qty. Model Description

525 QIC VMEbus Boards 1 G7044-G 5225, 64MB, 1.4GB Disk, 525MB QIC

Base 2 G6716-l 14GB SCSI DISK

CPU Board 8 G6719-A CSS2/DC DIFF W/1.4GB DISK

14GB Disk SE SCSI 4 6709 2ND PWR. SUPPLY FOR CSS2

GE7IE-| SE SCSI 4 7422 DIFF SCSI CONTROLLERS
Differential SCSI 20 G6718-G _1.4GB DIFF DRIVES FOR CSS2/DC

14GB Disk 7422 8 15325E005 DIFF SCSI CABLESG6716- x
Base A ff

1.4GB Disk

Figure 13. 5200+ maximum storage configuration.
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SCSI Bus Configuration Rules

SCSI is a daisy chained bus with specific bus length limits for

the two interface types available. The single ended interface

has a bus length limit of 19.6 ft. (6 meters). The differential

interface has 81.2 ft. (25 meters) bus length. When calculating

the SCSI bus length, all internal device cabling as well as

external cabling must be added to determine total length.

Figure 15 lists the internal cable length as well as the applicable

external cables available for AViiON 5200+ and 6200 systems.

Examples on bus length calculations are also shown in

figure 15.

All SCSI external cables must be ordered separately except in

the packaged AV6200 models, where cables connecting the

CPU and CSS2 chassis are included.

Disk Arrays for 6200 Systems

AViiON 6200 systems connect to either the standalone High

Availability Disk Array cabinet or the rackmount Disk Array

chassis. Two disk array IOP’s can be configured in a 6200 or

6200-20 CPU chassis. These must be mounted in slots 6 and

10 of the 20 slot chassis. There are no slot specific requirements

for the 10 slot rackmount chassis.

A single IOP connects to a single disk array cabinet. Because

of the disk array bus length maximum, the disk array cabinet

must be located directly adjacent to the CPU cabinet. The

cables connecting the CPU and the disk array cabinet are

included in the base disk array subsystem. See Figure 16 for

disk array cabinet model numbers and examples on ordering

subsystems.

Disk array cabinets can be dual ported from two separate 6200

chassis mounted in a single cabinet. The SCSI bus is routed

from one processor to the next and continues to the disk

array cabinet. Termination of the SCSI bus occurs on the first

CPU chassis bulkhead.

A maximum configuration would consist of two IOP’s cabled

to two disk array cabinets positioned to the left and right of

the CPU cabinet. Any other peripherals must be configured

in the CPU cabinet or in a peripheral cabinet attached to the

disk array cabinet. When two HADA disk arrays are config-

ured in a system, any rack mounted single ended SCSI devices

must be mounted in the cabinet with the CPU. SCSI bus length

limits require this. If a dual ported configuration with two

6220-20 systems were configured, the mounting space required

by these two CPU chassis (56”) would leave no room in a 71”

cabinet (63” mounting space) for additional peripherals.

With the rackmount disk array chassis, a single IOP can con-

nect to three chassis. Two IOP’s are configurable.

For detailed information regarding disk array capabilities and

technologies, see MAPS/PLUS articles beginning on page

230-41 and 239-53.
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Asynchronous Connections

Two asynchronous RS232 connections are on the system

board. These were designed to be used for the system console

terminal and a remote terminal for service support. A cable

for the system console is included with every system model.

The VAC/16 provides connections for 32 or less asynchronous

devices on the 5200+ and 6200 systems (note that the 10 slot

rackmount chassis only has connections for a single VAC/16).

20 slot rackmount chassis do not support VAC/16’s. Cabling

for the VAC/16 RS232 ports is done directly from the system’s

bulkhead. Cables must be ordered separately.

Large numbers of asynchronous devices can be connected to

the AV/5200+ and AV/6200 systems with the VDA/255.

Table 7 lists the model numbers for asynch connect products.

Synchronous Connections

The VSC/4 provides connections for synchronous devices.

Model 7404 for the 5200+ systems, Model 7404-V for the 10

slot rackmount, and 404-W for the 20 slot rackmount are the

6U VMEbus boards with four ports each.

On the 5200 systems, up to four Model 7404’s can be con-

figured in the system. Bulkhead connections used are the four

DB25 connectors marked ‘OPTION’ and up to twenty of the

thirty two DB25 slots at the top of the bulkhead that alter-

nately are used for the VAC/16 connections.

Model Description

7400 VAC/16 for AV5000

7406 VAC/16 for AV6200 10 slot system

7418 VDA/255 for 5200/6200

7418-W VDA for 6200-20

7402 VDC/8P for VDA/128

7403 VDC/16 for VDA/128

7419 VDC/16 for VDA/255

7420 VDC/8P for VDA/255

7405 VLC for 5200 and 10 slot 6200

7405-W VLC for 20 slot 6200-20

7404 VSC/4 for 5200 systems

7404-V VSC/4 for 6200 10 slot systems

7404-W VSC/4 for 6200 20 slot systems

7409 6U to 9U VME adaptor board

7425 VTC for 5200+ and 10 slot 6200

7425-W VTC for 20 slot 6200-20

046-001191-06
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CSS/2 CHASSIS

\ n50MB 525MB

8.75 aic | aic

Rack Space TAPE | TAPE

HH | HH

332mb | CD-

DISK | ROM
1GB DISK |662MB DISK | 2GB TAPE

FH FH FH HH | HH

CSS2 chassis model numbers

G6712-A

G6722-A

G6720-A

G6750-A

G6754-A

G6758-A

G6724-A

G6740-A

G6724-A

Single ended CSS2 Chassis

Differential CSS2 Chassis

CSS2 Chassis w/332MB Disk

CSS2 Chassis w/662MB Disk

CSS2 Chassis w/1.0GB Disk

CSS2 Chassis w/150MB QIC tape

CSS2 Chassis w/525MB QIC tape

CSS2 Chassis w/2GB tape

CSS2 Chassis w/1.4GB Disk

CSS2 Chassis w/1.0GB disk

CSS2 Chassis w/1.4GB Disk

External SCSI Single Ended Cables

xx= length in feet

From: Jo: Cable Model #

AV6000,CSS2, CSS2,R-R TAPE 15378E0xx

R-R TAPE

xx= length in feet 03, 05, 10 ft. available for 15378E0xx

External SCS oferential Cables To: Cable Model #

AV6000, CSS2 CSS2 15325E0xx

05, 10, 15, 20, 30, 40 ft. available

1G Half Height slots

Combination of HH or FH

Single power supply standard

Powers first 4 HH slots and chassis fans

2nd power supply (Model 6709) optional

Powers slots 5-10

Max number of QIC tapes is four

Two in first 4 HH slots

Two in Slots 5-10

External Cable not included with CSS/2 Chassis

order separately

VMEbus SCSI controllers

10 slot chassis

Model 7421-V Single Ended SCSI Bus

Model 7422-V_ Differential SCSI Bus

20 slot chassis

Model 7421-W Single Ended SCSI Bus

Model 7422-W Differential SCSI Bus

CSS2 SCSI Device Options

Single ended devices

G6662-G 332MB Disk HH

G6554-G 662MB Disk FH

G6685-G_ _1GB Disk FH

G6629-G CDROM HH

G6627-G_ __R/W Optical FH

G6577-G_ ~=150MB QIC HH

G6677-G 525MB QIC HH

G6563-G_ _—_— Floppy Disk FH, HH

G6590-G 2GB Tape FH

G6716-G 1.4GB Tape FH

Differential Devices

G6740-G = 1GB Disk FH

G6718-G 1.4GB Disk FH

Figure 4. 6200 SCSI Options.

19.4 FT. TOTAL SCSI BUS LENGTH

18.8 FT.AV5200 15378E003 | csso/Dc 8.8 TOTAL SCSI BUS LENGTH

se Oe NNEL 3 FT. 49 Overs ded ch 15378E005 | css2/pc |15378E003 | R-R Tape

. . ingle ended chan 5 FT. 4.9 3 FT. 0.5 FT.

39.8 FT. TOTAL SCSI BUS LENGTH

AV5200 15325E020 | ¢ 15325E005

DIFF 2ND CHAN SS2/DC CSS2/DC
5.0 FT. 20 FT. 4.9 5 FT. 4.9

Maximum SCSI Bus Lengths

Single Ended 19.6 feet

Internal SCSI Bus Lengths Differential 81.2

Length (Feet)

AV5200 SCSI Single Ended Cables
Internal Channel 11.5 15378E0xx

2nd channel 5.0 _ . .
AV5200 + xx= length in feet 03, 05, 10 ft. available for 15378E0Oxx

Internal Channel 12.0

External 5.0

AV6200 5.4

CSS 5.8 SCSI Differential Cables

css2 49 15325E0xx
PHU 2.5 . .
1600 BPI Tape 05 xx= length in feet 05, 10, 15, 20, 30, 40 ft. available

6250 BPI Tape 0.5

Figure 15. SCSI Configuration Rules.
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Table 8. Asynch, synch, and printer cables.

Ethernet LAN Guidelines

The Ethernet controller board for VME bus-based AViiON

Server Systems (VLC) has a standard DB-15 connector and

uses the same drop cables and transceivers as do MV/Family

systems (figure 12). Table 9 lists model numbers.

For Internal Use Only

Disk Array Cabinet

| Fans || Fans |

; ; ; Disk
Fully Configured Disk Array Cabinet

No single point of failure Module Optional Tape Assemblies

Qty.| Models |Description Disk 6590-Z 2GB 8mm cartridge tape

1 | 7902-W |IOP, Disk Cabinet, Module 6577-Z | 150MB QIC tape

(5) 1GB disk modules, 6677-Z | 525MB QIC tape
AC PS, DC PS, cables Disk

1 | 7609 |Rear 15 drive chassis, Module
DC Power Supply |

| 7607 |(2) DC PS, AC PS Module Daisy Chaining Two Processors

9 | 7902-A |(5) 1GB disk modules E PWR | Disk 7417A.W | IOP for 6200-20 chassis
IS

E PWR | Module and
Entry Disk Array Cabinet SCSI cables-6200 to 6200

No single point of failure

Qty. | Models |Description Other model numbers

' 7902-W 5) on oe es Optional rear chassis for 15 drives 7604 DG Power supply

AC PS, DC PS, cables anc! cooling fans not shown 7902-SP Single 1GB drive module
1 7606 |DCPS,AC PS

Figure 16. Disk array cabinet for 6220-20.

Model No. Description Model No. Description

15338E025 25’ cluster extension cable—VDA 4540 N tap for Thick Ethernet

15338E050 50’ cluster extension cable—VDA 4540-A BNC tap for Thin Ethernet

15338E100 100' cluster extension cable—VDA 4540-B Vampire tap for Thick Ethernet

15339E010 10’ async system console cable 4619 8-port transceiver (8PT-E)

15339E015 15’ async system console cable 1326 5-meter drop cable (for plenums)

15339E025 25' async system console cable 1326-A 20-meter drop cable (for plenums)

15340E010 10' async terminal cable for VDC, VAC ISZ4E005 5-meter drop cable (PVC)

15340E015 15' async terminal cable for VDC, VAC 15274E020 20-meter drop cable (PVC)

1540E025 25' async terminal cable for VDC, VAC

15369E010 modem cable, async Table 9. Transceivers and drop cables for Ethernet LANs.

15369E015 modem cable, async

15369E025 modem cable, async

15290E006 synch device cable

1S290E015 synch device cable

15290E025 synch device cable

15345E015 15’ Centronics printer cable

15345E025 25' Centronics printer cable
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Printers Data General, customers should use the VT100/220 mode

RS232 interface printers are supported on the second RS232

port on the system board, the VAC/16, or the ports on VDC

cluster controllers. In addition, the system board has a

parallel port selectable for printers with Centronics inter-

faces. The VDC/8P cluster controllers each incorporate one

Centronics interface along with their 8 RS232 ports. All Data

General printers which meet these interface requirements are

supported.

Printers using the Data Products interface that Data General

uses on the MV systems DO NOT WORK reliably on AViiON

systems. Initial product information on printer support

indicated that the Data Product interface was supported from

the parallel interface on the CPU board. This information was

incorrect. Only the Centronics interface is supported from the

parallel port on the 5200+ /6200 CPU board.

If your customer has a Data Products printer and wants to

install this printer on an AVION system, options are available

to provide a Centronics port on recent generations of Data

Products printers. These options are available with the band

printers now sold by Data General. Below are the current DG

printer models and the DG option model numbers that provide

a Centronics and serial port.

Printer Model Option Model

4595 ,6,7 4601

4598C-X 4603C-X

4599C-X 4604C-X

If your customer has previous generation Data Products

printers purchased from Data General, options may be

available for these with the Centronics interface.

To run a 1200LPM printer on an asynchronous port requires

a 19.2k bps line. The printer line must have the highest priority

on the VDA/255 to ensure that it operates at full speed.

Terminals

All asynchronous connections supported by Data General

communications products on AViiON Server Systems comply

with the RS232 specification. AVIION Server Systems support

RS232 terminals with support for ANSI control codes.

Data General D211/410/460- and D215/411/461-generation ter-

minals should use DG ANSI mode to operate on AVIiION

systems with DG/UX. DG ANSI mode works adequately

with DG/UX, but some anomalies exist that may cause

customer dissatisfaction. With the terminals now sold by

For Internal Use Only 046-001191-06

when connected to AVIION systems for complete com-

patibility and trouble-free terminal operation with DG/UX.

If a hardcopy terminal is used as the system console, it should

have one of the following two features to properly display

powerup error messages: not respond to backspace codes or

process a line only after receiving an End-of-Line. DASHER

D57x hardcopy terminals meet these requirements. TPl

terminals do not.

All RS232 ports on AVIION Server Systems are female DB-25

(connected to by male DB-25 cables) as is the standard on

VME bus-based systems. This is the opposite of the conven-

tion used on MV/Family systems, most personal computers,

and the AVX 300 AViiON Workstation. The proper cable for

user terminals will be automatically structured with terminals

ordered with an AViIiON Server System model designator.

Model numbers for cables ordered by themselves are shown

in the Cables section.

The cable for the system console is different from that used

for user terminals. The system console terminal should be

ordered with a —X suffix (to indicate no cable). A 25’ con-

sole cable is included with all AV 5200+ and AV 6200/6200-20

Series systems. The model numbers for additional console

cables are given in the Cables section.

Cabinets for 6200 Systems

6200 systems use the Model 11000 Series cabinets. These

cabinets provide the flexibility required to build large AViiON

systems. See the ‘11000 Series Cabinets’ MAPS/PLUS atticle

beginning on page 289-45 for details on configuring these

cabinets. Below are the mounting space requirements for the

AV6200 systems.

Chassis Mounting space required

6200 20 slot 28”

6200 10 slot 14”

CSS2 8.75”

6250 bpi tape 8.75”

16000 bpi 8.75"

Disk array-CSS2 8.75"

System Capacities

VMEbus boards capacities for the 5200+ and 6200 systems

are listed below. Not all of the configuration maxima iden-

tified below can be concurrently achieved. Configuration max-

imas will be determined by the number of I/O slots available

(impacted by the number of expansion memory boards con-

figured) and your custommers choice of VMEbus boards.
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When a VAC/16 (Model 7406-V) is ordered with a 10 slot 6200

6200 10-slot chassis, the correct bulkhead is automaticaloly configured

with 6200-20 with the system. If a VAC/16 is ordered as an upgrade to an

VMEbus Board/ports 5200+ VAC/16 Standard 20-slot installed system, the bulkhead that accommodates the VAC/16

is shipped with the VMEbus board.

SCS ncaa, ; , : ; The bulkhead for the 6200-20 chassis is displayed in Figure
*LAN Controllers 4 6 ) 8 18. Optional I/O bulkhead subpanels let the chassis reach full

VDA/255 4 1 5 5 configurability on I/O maxima. The configurability of the

VAC/16 2 1 0 0 bulkhead is explained in Figure 18.

VSC/4 boards 4 4 6 12

ports 16 6 24 48 Microcode

6200 and 6200-20 I/O maxima available for immediate ship-

ment are listed below. Configuration of VME bus controllers

greater than this limit and up to the maximums lis ted above

require a 90 day ARO:

Disk Array

SCSI

LAN

VDA/255

VAC/16

VSC/4

VTC An DS WD BHR Tr bh
There are two separate bulkheads shipped with the 6200 10 slot

chassis. The standard bulkhead offers the following for

connections from VMEbus boards to external devices:

3 CPU board connectors—two asynch connectors—

two asynch connectors, one parallel printer

connection.

2 Ethernet LAN connectors

5 VDA connectors

31 Connectors for SCSI (one connector per board) or

synch (4 connectors per board)

Note that this standard bulkhead began shipping in October

1990. Prior to this, bulkhead design did not have the mix and

match scheme employed with the 31 connectors identified

above that can connect either SCSI or Synch connections.

Standard bulkheads shipped prior to this date had a fixed con-

nection scheme similar to the AVS200+’s bulkhead. With the

standard bulkhead shipped prior to October 1990, customers

canot expand to the I/O maxima cited above on the 6200

10 slot chassis for SCSI or Synch. Connection to the HADA

disk array requires the standard bulkhead that began

shipping on 10/90.

For Internal Use Only 046-001191-06

Because AVION systems are based on a RISC processor, they

do not use microcode.

System Software

AViiON Server System model numbers do not include a

bundled RTU for the operating systems.

A wide variety of DG/UX system software packages are

available for both server and multi-user AVIiON Server System

configurations. Multi-user DG/UX licenses are classed by

user count categories. For ordering information on system

software packages, please refer to the MAPS/PLUS articles

on AV1IiION Unix software.

Upgrades

System board upgrades are offered through the Upgrades

Marketing Group of the Continuing Products Division. These

upgrades require only a simple board swap and include Field

Engineering installation and deinstallation. If you have any

questions regarding upgrades or would like to upgrade a

system or component not listed here, please call a CPD

Marketing Specialist at 508-870-1400.
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29 30 31

PRINTER
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HA

Figure 17. 5200+ Bulkhead Configuration.

bee ceee seu eeesueneneeues Blank panels standard
‘ Optional Panel Optional /O panels shown

: 4 Included with disk array

: SOptional for SCSI
IN

‘,

; expansion : - 4 VDA VDA VDA VDA VDA
: 4 Model 7612-W :

: 4 Max 2 with system [synch | OOo Oo 0 0
SCS

Syneon
oO oOoO O O

SCSI Synch

Synch

—
: ‘ SCS]
: Max Synch : li,

3x Model 7613-W SCSI
wi [Synch] | Synch | [Synch]

: Bx Mode! 7014 W SCSI : : Optional Panel
| Synch | Synch | {Synch | aModel 7613-W

SCSI | 4Max 3Synch Synch Synch

SCSI {Synch | | Synch | | Synch |

—
SCSI

Blank Blank Blank
SCSI Panel Panel Panel

Standard | Standard Standard

=
SCS Pp

| Optional Panel
SCSI Toopoaae Ss) i”

A A A A A A A A C C 4Model 7611-W

doce a een eecceertesetene . ; SCSI N N N N N N N N 4Max 3

: Optional Panel : S} {Ss aUse first when |

: 4 Expand Synch lines | | | when expanding

: a Model 7614-W : _W Centronics [cpu Port [cpu Port SCSI channels
: a Max 2

Figure 18. 6200-20 Bulkhead Configuration.
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Related Information

Table 10 lists customer manuals for FCS; table 14, MAPS/PLUS articles.

Part No. Title

AViiON 5000 SYSTEM OWNER’S DOC. PACKAGE

014-001806 Setting Up and Starting AViiON 5000 Series Systems

014-001802 Using the AViiON System Control Monitor

AViiON 5000 VAR/OEM DOC. PACKAGE

014-1850 Expanding AViiON 5000 Series Systems

AViiON 6000 SYSTEM OWNER’S DOC. PACKAGE

014-001807 Starting and Testing AViiON 6000 Series Systems

014-509389-00 Installing and Starting AVIiON 6200-20 Systems

014-001802 Using the AVIION System Control Monitor

AViiON 6000 VAR/OEM DOC. PACKAGE

015-000345 Expanding AViiON 6000 Series Systems

AViiON 5000 AND 6000 SERIES SYSTEMS PROGRAMMER’S DOC. PACKAGE

014-001805 AViiON 5000 and 6000 Series Systems: Programming System Control and I/O Registers

014-001808 MC88200 User’s Manual, Cache Memory/Management Unit (CMMU)

014-001809 MC88100 User’s Manual, Reduced Instruction Set Computer (RISC)

MODEL 10565 MASS-STORAGE SUBSYSTEM OWNER’S PACKAGE

014-001810 Installing and Operating the Model 10565 Mass-Storage Subsystem

MASS STORAGE DRIVE MANUALS

014-001699 Model 6536 Tape Drive Operations and Maintenance (-00 vendor manual on the shelf; -01 manual on

the shelf 6/24-150 MB Cartridge Tape

014-001692 6586/6587 Magnetic Tape Drive Installation Guide

014-001460 Disk Drive Model 6491 Series General Specifications (-01 now on the shelf; rackmount drive, not office

systems)-322MB Winchester Disk Drive

MASS STORAGE OEM/VAR MANUALS

014-001756 Rimfire 3500 VMEbus SCSI Host Adapter with Floppy Port Product Specification

014-001757 Rimfire 3400 VMEbus ESDI Driver Controller Product Specification

014-001758 Rimfire 3200 VMEbus SMD-E Disk Controller Product Specification

COMMUNICATIONS OEM/VAR MANUALS

014-001813 HPS Cluster Controller Technical Manual (VDC/8P, VDC/16)

014-001814 HPS Cluster Controller Installation Guide (VDC/8P, VDC/16)

014-001815 HPS VMEbus Host Adapters Technical Manual (VDA/128)

014-001816 DCP 8820 Technical Manual (VSC/4)

014-001817 Model 6236 Technical Manual (VAC/16)

014-001818 High-Performance VMEbus Ethernet Communications Controller User’s Guide (VLC)

069-000347 HPS Terminal Control Software User Manual

069-000348 HPS Application Installation Manual

069-000349 HPS Diagnostic Application User Manual

069-000361 HPS Cluster Controller Download Package User Manual

Table 10. List of customer manuals for FCS of AViiON Systems Servers.
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VME Bus

Part No. Description Slots:

. 10 9U slots: 6 slots also Electrically compliant with

046-001287 Disk Array (AVION), page 230-41 support the memory bus: Motorola VME specification.

046-001288-02 High Availability Disk Array, page 239-53 Revision C.1

046-001196 VME Communications Controllers, Performance: Sustained block mode VME bus

page 271-113, 271-121.5 transfer rate: 25 MByte/sec

046-001292-02 AV 7000, 8000 Packages, page 202-40.1 Lines: Data transfer master:

046-001291

046-000924-02

046-001013-02

046-000982-02

045-001313

046-000959-01

046-001230-02

AViiON Async. Connectivity, page 271-121.1

AViiON Mass Storage, page 239-29

DG/UX 4.30, page 301-12.3

AViiON 4000 Servers, page 202-59

AV 4600, 4620 Servers, page 202-70.3

AViiON 400 Workstations

1100 Series Cabinets MAPS/PLUS

article, page 289-45

Table 11. MAPS/PLWUS articles.

Specifications

Processor

25 MHz Motorola 88100

32-bit RISC processor:

HCMOS technology

IEEE P754 floating point support

on-chip

Separate data and instruction

memory ports

Hardware register scoreboard

Motorola 88200/88204 HCMOS technology

CMMU: 16 or 64 KB, 4-way set-associative

physical cache

MMU with user/supervisor logical

address space of 4 GB each

Memory

Minimum 16 MB to maximum 832 MB

ERCC with single-bit correction and double-bit detection

100ns 1 MBit and 4 MBit DRAMs in ZIP packaging

For Internal Use Only 046-001191-06

—D32, D1l6, DO8[EO)

—A32, A24, Al6

—ADO (Address Only Cycles)

—RMW (Read Modify Write)

Data transfer slave:

—D32, D16, DO9(EO)

—UAT (Unaligned Address

Transfer)

—A32, A24, Al6

—ADO

—RMW

—BLT (Block Transfer)

—Location monitor Al6

Requestor:

—Any one of BR (0-3)

—Any one of ROR, RWD, RONR

Interrupter:

—Any one of I(1-7)

—D08(O)

—ROAK (Release on

Acknowledge)

Interrupt handler:

—{lH(1-7), DO8(O)

Slots 1 functions (selectable):

—SYSCLK driver

—Power Monitor (power supply)

—IACK daisy chain driver

—Bus timer (BTO(32, 64, 128))

—Arbiter (PRI, RRS, SGL)
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AC Power BTU/Hour (Worst Case)

Office package: 120V: 12 amps, single-phase Office package: 2650

220V: 10 amps, single-phase Rackmount 10-slot CPU chassis 1775
100V: 12 amps, single-phase 30-slot C ‘0

Rack t 20-slot CPU chassis 54
10 Slot Rackmount: OV: 10 amps, single-phase ackmoun 0 enassis

220V: 5.5 amps, single-phase .

100V: 12 amps, single-phase KVA Rating
240V: 5 amps, single-phase Office package 1.5 KVA

20 Slot Rackmount: OV: 15 amps, single-phase Rackmount 10-slot chassis 1.2 KVA
220V: 7.5 , single-ph

amps, singis-piase Rackmount 20-slot chassis 2.0 KVA

Environmental

Temperature:

Office package:

Rackmount

Packages:

Rackmount Dual and

Quad CPU chassis:

Rackmount and

office package:

Humidity:

Altitude:

For Internal Use Only

240V: 8.2 amps, single-phase

Operating: 50° to 100°F; 10° to

38°C

Operating: 50° to 100° F; 10° to

38°C

Operating 32° to 100°F; 0° to

38 °C

Storage —40° to +149° F;

—40° to 65°C

‘Operating: 20% to 80%

noncondensing

Storage: 10% to 90%,

noncondensing

2,438 meters (8,000?) maximum

Physical

Dimensions:

Office package:

Rackmount 10-slot:

Rackmount 20-slot:

Weight:

Office package:

Rackmount 10-slot chassis:

Rackmount 20-slot chassis:

046-001191-06

17.25" wide x 24.75” high x

25.5” deep

1752” wide x 13.84" high x

24.203” deep

18.75” wide x 28.0” high x

26.25” deep (for systems

mounted in cabinet positions

other than topmost an addi-

tional 3.5” of vertical rack

space is required)

Approx. 160 Ibs (fully con-

figured with mass storage)

Approx. 135 Ibs. (fully

configured)

Approx. 150 Ibs. (fully

configured)
4a

wp
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AViiON 5200/6200 Servers

Fact Sheet

This revision includes the addition of quad-CPU 5240 and

6240 systems, higher system memory capacities, IGB SCSI

disks, disk array subsystems, and I/O maxima increases.

AViiON 5200 and AV6200 systems are Data General’s answer

for customers looking for UNIX based servers and multi-user

applications. With its compact office packaging, the 5200

system is ideally suited as a low cost entry system for

environments with 30 or more users. The 6200 system provides

flexible rackmount packaging for larger applications. These

systems utilize Motorola’s 88100 RISC microprocessors in

single, dual, and quad configurations.

These systems are an outstanding investment for customers.

Simple, quick upgrades are available that can increase system

capacities within minutes for growing applications. Data

General’s symmetrical, multi-processing DG/UX operating

system allows applications equal access to hardware resources.

If customer applications need large disk and memory

capacities, the resources are available in the AV 5200 and

AV 6200 systems.

e Industry-leading CMOS RISC techology

e Choice of Single, dual, or quad 25 MHz Motorola 88100

CPUs:

~ Field upgradeable from single to dual to quad

e Single- and double-precision IEEE hardware FPU

e Two Motorola 8820X memory management/cache chips

per CPU

— separate data and instruction ports (full Harvard

architecture)

4-way, set-associative caches

88200 16 KB cache on single/dual processor

- 88204 64 KB cache with quad

¢ Up to 784 MB of ECC memory

e 10-slot or 20-slot industry-standard VME bus for I/O:

- Industry-standard Revision C.1

25 MB/sec block transfers sustained

Full hardware cache coherency

4 levels of bus arbitration

7 levels of interrupt

e High-speed bus between CPU and memory:

- VME/Motorola MBus superset bussed to 5 backplane

slots

- 4byte/cycle peak transfer rate (100 MB/sec at 25 MHz)

For Internal Use Only
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e DG/UX operating system:

- Symmetrical multiprocessing

~ Robust file system and medium-term scheduler

- Complies with 880pen, POSIX, SVID 2, and

other standards

e Also available in AV 7000, AV 8000 packaged systems

e Machine-initiated service call (quad CPU servers)

AViiON servers: 5200 6200 6200-20

Packaging Office Rackmt. Rackmt.

VME slots 10 10 20

Max. Memory 528 MB 784 MB 784 MB

Asynchronous connects 1020 1275 1275

(VDA/VDC) max.

Asynchronous connects 32 16 0

(VAC/16) max.

Ethernet LAN max. 2 2 8

Synch. boards/ports 6/24 6/24 12/48

Max. disk capacity:*

Integral 3.3 GB N/A N/A

External 12 GB 60.0 GB 113.0 GB

Max. cartridge tapes 4 4 4

(1SO MB)

Max. reel-to-reel tapes 4 4 4

*Disk array maximums are lower

046-001191-04

Description

Overview

AViiON Servers can be configured to address a wide range of

applications implemented in multi-user systems or network

server models. AV 5200, AV 6200 and 6200-20 Series systems

generally support 30 to 400 asynchronous users in typical com-

mercial applications. This is only an estimate, however;

appropriate user counts will vary greatly by application.

As servers, these systems provide file and compute resources

for AVIiION workstations, X-windows terminals, and

DASHER/386 systems distributed across a local area network.

Configured for multi-user applications, they can connect up

to 1020 (AV 5200) or 1275 (AV 6200, 6200-20) asynchronous

devices through VME distributed async host adapters and

cluster controllers.
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Figure 1. AViiON multi-user system configuration.

Industry-standard AV1iON Server Systems offer customers

superior price/performance in systems which are both

configurable and balanced. Mass storage subsystems

meet a range of user capacity and cost requirements, while pro-

viding high-performance I/O. The many configuration choices

—single- or dual-processor, rackmount or office packaging

—match the needs of many different customers.

AVIiON system design is oriented towards performance; the

Motorola 88000 chip set has a highly pipelined architecture,

fast instruction execution, and integrated floating point.

Equally important, the chip set architecture provides for

multiprocessing (figure 3) so that customers can increase CPU

performance with only a board swap.

The performance orientation of the AViiON systems carries

through to the selection of peripherals and controller boards.

For example, the mass storage controllers selected for the

AV 5000 and AV 6000 Series are among the highest speed

For Internal Use Only 046-001191-04

available: they transfer data to the CPU and memory across

an industry-standard 40 MB/sec VME bus.

CPU

The AViiON Server CPU is the Motorola 88100, Implemented

with Motorola’s HCMOS technology, the MC88100 incor-

porates 32-bit registers, data paths, and addresses. Because of

the importance of maintaining a filled pipeline in RISC

processors, the MC88100 incorporates four independent

execution units (integer, floating point, data, and instruction)

which operate independently and concurrently. Data memory

accesses are performed by the data unit while instruction

prefetches are handled by the instruction unit.

A common register file provides data sharing and synchroniza-

tion control among the register units through register

scoreboarding.
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Figure 2. AViiON Network Server configuration.

IEEE P754 floating point arithmetic is fully supported by the

processor’s hardware which includes a 32-bit combinatorial

multiplier. The FPU implements two pipelines: one for

multiply instructions (6 stages) and one for all other floating

point instructions (5 stages).

Parallel operations and pipelining are integral elements

of the MC88100 design. The four execution units allow the

MC88100 to perform up to five operations in parallel (figure 4):

- Access program memory

— Execute an arithmetic, logical, or bit-field instruction

— Access data memory

- Execute floating point or integer divide instructions

— Execute floating point or integer multiply instructions

In addition, the floating point, data, and instruction units

themselves are pipelined and can complete an operation in

every clock cycle:

For Internal Use Only 046-001191-04

- Up to five floating point add, subtract, compare, or

convert instructions can execute simultaneously

- Upto six floating point or four integer multiply instruc-

tions execute simultaneously

-— Up to three data memory accesses can be in progress

simultaneously:

— ‘Two memory accesses on the external bus

— One address calculation

- Up to two instruction fetches can be in progress

simultaneously

The MC88100 instruction set contains 51 instructions. All

integer arithmetic, logical, and bit field instructions, and

certain flow control instructions can execute in a single

cycle. Figure 5 is the MC88100 programming model: figure 6,

the MC88100 instruction set.
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Figure 3. Single and dual system board architecture.
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Multiple execution units on Motorola’s 88100 RISC CPU allow up to five operations to be

Figure 4. Concurrent execution of up to five operations.

The MC88100 uses a two-port, non-multiplexed memory

access scheme (Harvard architecture). Transfers to and from

the CMMU chips are performed through dedicated address

and data paths; instruction fetches also take place over

dedicated paths. These ports operate concurrently, eliminating

bus contention between data accesses and instruction fetches.

Memory Management/Caching

The MC88200 (16 KB) and MC88204 (64 KB) CMMU are high-

performance, HCMOS VLSI devices which provides zero-

wait-state memory management and data caching. The MMU

(memory management unit) supports a demand-paged,

virtual memory environment with two logical address ranges

(user/supervisor) of 4 GB each.

Translated addresses are provided by one of two ATCs

(address translation caches), providing address translation

in one clock cycle for most memory accesses. The PATC

(page address translation cache) is a 56-entry, fully asso-

ciative cache containing recently used translations for 4 KB

memory pages and is maintained by MC88200 hardware.

The BATC (block address translation cache) is a 10-entry

For Internal Use Only 046-001191-04

cache, loaded by software, containing translations for

512 KB memory blocks.

The CMMU data cache is a four-way, set-associative cache

for instruction or data storage. The cache incorporates

memory-update policies and cache coherency mechanisms

that support multiprocessor applications. Each cache set

employs an LRU (least recently used) replacement algorithm

to allocate cache entries. The AV1iON Server System maintains

cache coherency through a copy-back mechanism.

Memory

The AViiON 5200, AV 6200 single and dual processor system

boards contain 16 MB of 100ns ECC memory. The ECC

memory performs single-bit error correction and double-bit

error detection. The quad processor CPU board does not have

any system memory as do the single and dual processor boards.

Up to 4 memory boards can be configured with the 5200 and

6200 systems. These memory boards are available in 16MB

32MB, 64MB, 128MB, and 192MB capacities. 483MB boards

are no longer available.

Company Confidential



Data General Volume II Open Systems 202-18

MAPS/ P LU S Hardware AViiON 5200/6200 Servers March 1991

cro | PID PROCESSOR IDENTIFICATION REGISTER
GENERAL-PURPOSE REGISTERS

. crl PSR PROCESSOR STATUS REGISTER

0 ! ERO it cr2EPSR EXCEPTION TIME PROCESSOR STATUS REGISTER
a { SUBROUTINE RETURN POINTER tero FRECR FLOATING POINT EXCEPTION CAUSE REGISTER cr3 | SSBR SHADOW SCOREBOARD REGISTER

| PARAMETER REGISTERS fer2. FPLS1 FP SOURCE 1 OPERAND LOW REGISTER os | «SN SHADOW NEXT INSTRUCTION POINTER

1 tera FPLS2 F.P SOURCE 2 CPERAND LOW REGISTERro CALLED PROCEOURE cr? VBR VECTOR BASE REGISTER

4 feré FPRH FP. RESULT HIGH REGISTER cro“ DMDO DATA REGISTER 0

fer? FPRL FP RESULT LOW REGISTER
CALLING PROCEDURE cr10. DMAO ADDRESS REGISTER 0

RESERVED REGISTERS fers FPIT FP IMPRECISE OPERATION TYPE REGISTER cr1) OMT! TRANSACTION REGISTER 1

125 erl2 OMD! DATA REGISTER 1

126 LINKER cr13. DMA ADDRESS REGISTER }

12? LINKER cr14 DMT2 TRANSACTION REGISTER 2

128 LINKER cr15 DMD2 DATA REGISTER 2

129 LINKER er16 DMA2 ADDRESS REGISTER 2

130 FRAME POINTER fer62 FPSR FP USER STATUS REGISTER eri? = SRO SUPERVISOR STORAGE REGISTER 0

131 STACK POINTER fer6é3_ FPCR | FP USER CONTROL REGISTER eri8 SRI SUPERVISOR STORAGE REGISTER 1

cr19 «= SR2 SUPERVISOR STORAGE REGISTER 2

ER PROGRAMMING MODE
USER PRO G MODEL er20 SRI SUPERVISOR STORAGE REGISTER 3

SUPERVISOR PROGRAMMING MODEL

INTERNAL REGISTERS

—

xIP EXECUTE INSTRUCTION POINTER

NIP NEXT INSTRUCTION POINTER

FIP FETCH INSTRUCTION POINTCA

sa SCOREBOARD REGISTER |

OG-28974

Figure 5. MC 88100 programming model.

Both the CPU board memory and the memory boards utilize

ZIP packaging. The single and dual CPU boards, the 16MB

memory board, and the 32MB memory board utilize 1 Mbit

DRAM’s. The 64MB, 128MB, and 192MB memory boards use

4 Mbit chips. Memory is implemented in rows of 39 bits each

with a 2:1 interleave factor.

CPU and memory boards are a 9U form factor and interface

to the system’s memory bus.

Bus Structure

Two busses provide paths for all communications between

boards in the system.

The VME bus on AV 5200, AV 6200 and 6200-20 Series

systems is fully compliant electrically with Motorola’s VME

Bus Specification, Revision C.1. The VME bus is an industry-

For Internal Use Only 046-001191-04

standard 40 MB/sec bus which provides for data transfers

between the system board and all controllers such as those

for mass storage and communications. Data General’s

implementation of this bus incorporates high-performance

features such as block transfers.

J1/J2 connectors are provided for all chassis slots to

connect to standard Pl1/P2 connectors on Eurocard 6U

form factor (233mm x 160mm) VME boards. For the 10-slot

chassis, J3 connectors are provided for slots 1-6 and are

reserved for the proprietary Pexbus. 9U form factor (400mm

xX 366mm) boards are also supported so long as they use VME

standard signals on the J1/J2 connectors only. Since the slots

themselves are all 9U form factor, an adapter is required to

configure 6U boards. Such an adapter is included with all 6U

form factor boards sold by Data General. Figure 7 displays

9U and 6U VME Eurocards.
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Integer Arithmetic Instructions

Mnemonic Description

add Add

addu Add Unsigned

cmp Compare

div Divide

divu Divide Unsigned

mul Multiply

sub Subtract

subu Subtract Unsigned

Floating-Point Arithmetic Instructions

Mnemonic Description

fadd Floating-Point Add

femp. Floating-Point Compare

fdiv Floating-Point Divide

fider Load from Floating-Point Control Register

fit Convert Integer to Floating Point

fmul Floating-Point Multiply

| fster Store to Floating-Point Control Register

| fsub Floating-Point Subtract

fxer Exchange Floating-Point Control Register

int Round Floating-Point to Integer

nint Round Floating-Point to Nearest Integer

trnc Truncate Floating-Point to Integer

Logical Instructions

Mnemonic Description

and AND

mask Logical Mask Immediate

or OR

xor Exclusive OR

DG-28973

Load/Store/Exchange Instructions

Mnemonic Description

Id Load Register from Memory

Ida Load Address

Ider Load from Control Register

st Store Register to Memory

stcr Store to Control Register

xcr Exchange Control Register

xmem =| Exchange Register with Memory

Fiow-Control Instructions

Mnemonic Description

bb0 Branch on Bit Clear

bb1 Branch on Bit Set

bend Conditional Branch

br Unconditional Branch

bsr Branch to Subroutine

jmp Unconditional Jump

jsv Jump to Subroutine

rte Return from Exception

tbo Trap on Bit Clear

tb1 Trap on Bit Set

tbnd Trap on Bounds Check

tend Conditional Trap

Bit-Field Instructions

Mnemonic Description

clr Clear Bit Field

ext Extract Signed Bit Field

extu Extract Unsigned Bit Field

ff0 Find First Bit Clear

ff1 Find First Bit Set

mak Make Bit Field

rot Rotate Register

set Set Bit Field

Figure 6. MC88100 instruction set.

Mechanically, in order for a 6U form factor board to mate

with the DG 6U-9U adapter, it must operate without a

front panel and that front panel must be user removeable.

This is the case with all the 6U VME boards sold by Data

General and is the case with the large majority of third-

party boards. It is a limitation of which the customer

should be aware, however, should he intend to configure

third-party VME bus products. More expensive third-party

adapter products such as the Dawn Model #9U400/6U-1

(Dawn VME Products, 47073 Warm Springs Blvd., Fremont,

CA 94539 (415/657-4444) do not have this limitation,

but do violate the VME bus specification by extending

by three inches the distance from a driver on the VME

board to the backpanel. It should be noted that this

mechanical discussion also applies to Sun Microsystems

For Internal Use Only 046-001191-04

VME-based systems and is, therefore, not unique to

Data General.

The Pexbus (buffered memory bus) is also bussed to the
backplane of slots 1 through 5 for communication between

the system board and all system memory, on-board and

expansion. Pexbus utilizes not only J3/P3 but also user-

defined pins on J2/P2. Therefore, third-party or custom

boards using the user-defined pins on J2/P2 should be

configured only in slots 7-10. It is a superset of Motorola’s

Mbus used by the MC88200 cache chips to provide a

high-speed data path to system memory. The Pexbus is

not an industry standard and is used only by the system board

and DGC expansion memory for the AV 5200 and AV 6200

Series systems.
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The office package is an attractive 1725" W x 24.75” H

160 mm x 25.5” D caster-mounted, integrated system suitable for

}/$———>} an office environment. In addition to the 10-slot card cage
r and a 750 watt power supply, the office system can incor-

6U P1 porate up to three full-height 5.25” disks and up to two half-
Eurocard cy foam height 5.25” removeable media devices such as the 150 MB QIC

P2 | cartridge tape. Additional mass storage, such as a desktop reel-
366 mm to-reel tapes, can be added externally.

9U (] P3 The 10-slot rackmount chassis incorporates the card cage with

Eurocard a 527 watt power supply in a NEMA-standard 14 "-high chassis.

— 400 mm——>}

VME Eurocards

9U and 6 U

9U Eurocard 400.0 x 366.7 mm

15.748 x 14.437 inches

6U Eurocard 160.0 x 233.35 mm

6.299 x 9.187 inches

1D-04673

Figure 7. 9U and 6U VME Eurocards

DG/UX

DG/UX for RISC Systems is an advanced implemen-

tation of the UNIX Operating System based on AT&T’s

System V and the Berkeley Software Distribution (BSD) 4.3

operating systems, as well as the POSIX application interface

standard. It also incorporates the 88o0pen Binary Compati-

bility Standards and the X Windows standard among other

industry, government, or de facto standards. DG/UX supports

TCP/IP protocols for file transfer; remote disk access is

provided by the Network File System (NFS).

DG/UX has many capabilities not generally available from

other vendor: fully symmetric multiprocessing, an advanced

file system with data security and recovery features, support

for large file systems and files, a medium-term scheduler (for

superior throughput and guaranteed forward response under

heavy load), and enhanced error-reporting.

Packaging

Three packages are available: free-standing office (AV 5200

Series), 10-slot rackmount (AV 6200 Series) and 20-slot rack-

mount (AV 6200-20 Series) (Figures 8, 9, 10).

For Internal Use Only 046-001191-04

The 20-slot rackmount chassis has a 1,080 W power supply

in a Nema-standard, 28”-high chassis. It offers 15 VMEbus

I/O-only slots for large AViiON system configurations. Four

slots in the chassis can be used for memory expansion or for

VMEbus I/O. All slots in the chassis have J1/J2/J3 connec-

tors. The PEXbus runs through slots 1-5.

Communications

Asynchronous Communications

Three methods are provided to connect asynchronous devices

to AV 5200, AV 6200 and AV 6200-20 Systems. See the VME

Communications Controllers MAPS article (page 271-113) for

complete details.

For low-connect counts, up to 16 RS232 devices can be con-

nected through the VAC/16 (VME Asynchronous Con-

troller/16). Each VAC/16 is a 6U form factor board. All sixteen

lines are full duplex. The board has an aggregate maximum

data rate of 16 x 19.2 KBPS full duplex. All 16 ports support

modem connection.

A TCP/IP Ethernet LAN based terminal server connection

scheme is available. Recommended configurability is for 30

active users on a single 25MHz 5200/6200 and 60 active users

on a dual processor 5220/6220. Development work is planned

to increase the number of active users that can connect to 5200

and 6200 systems from Ethernet-based terminal servers.

Terminal server connection is the strategic direction for con-

nection of async users. AVIION systems in the future will have

all users connected via LANs.

Also available is a distributed asynchronous host adapter

solution. This host adapter allows the concentration of ter-

minal hook-ups some distance from the rear bulkhead of the

system via a single coax cable. This relieves cabling concen-

tration problems at the rear of the bulkhead and also

dramatically increases the number of connects per VME slot.
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Front View 1. Blower Baffle 7. J Box PCB
2. Power Supply 8. Top Skin

3. Peripherals 9. Rear Skin

4. Card Cage 10. Side Skin

5. Base 11. Front Bezel

6. Screen/Baffle 12. Back Plane

DG-28971

Figure 8. AV 5200 office packaging.
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Power Supply

Connector

Bulkhead

Fan Module Backplane

10 Slot

Card Cage

Plastic

Front Panel

DG-28978

Figure 9. AV 6200 10-slot rackmount packaging.
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Figure 10. AV 6200-20/6220-20 20-slot rack-mount packaging.
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Figure 11. VME distributed cluster controller (VDC). T-connector shipped with VDC. Cables are Model 15338Exxx cluster

extension cables.

The VDA/255 (VME Distributed Async) is the 6U form

factor board which plugs into a VME slot in the AViiON Server

System and connected to the VDC (VME Distributed Cluster)

boxes through an RG62 coax cable. Up to 255 lines per

VDA/255 may be connected through distributed clusters. For

typical commercial applications, however, the active users per

VDA/255 should be limited to approximately 128 for perfor-

mance reasons.

The distributed clusters are available in two varieties:

VDC/8P (eight RS232 lines plus Centronics port) and

VDC/16 (sixteen RS232 lines) (figure 10). All cluster controllers

support the following RS232C signals: CTS, DCD, DSR,

DTR, RTS, RXD, TXD, and Ground as does the VAC/16. This

allows every port to support modems.

For Internal Use Only 046-001191-04

Synchronous Communications

Synchronous communications for the AV 5200, AV 4200, and

AV 6200-20 Systems are handled by the VSC/4 (VME Bus Syn-

chronous Controller). This 6 U form factor controller offers

four multi-protocol serial communications channels

(RS232C/RS422) with full duplex DMA operation using two

Zilog 8530 SCC chips. The board is built around an 8 MHz

Intel 80186 processor and contains 512 KB of on-board zero-

wait-state RAM with parity. The hardware design allows for

data to be transferred to and from the host system using either

the dual-ported memory buffer or the 32-bit full duplex DMA

circuitry. Two independent sync protocols can be handled

simultaneously by this board. Aggregate throughput is

1.6 Mbit/sec.

202-24
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LAN Communications

Ethernet LAN communications are provided by the VLC

(VME Bus Ethernet LAN Controller). This board implements

IEEE 802.3 Ethernet on a6U VME board with an intelligent

Ethernet controller chip (7990 LANCE) and a 256 KB dual-

ported data buffer, providing high-speed, 32-bit bus slave data

access. The controller chip communicates with the on-board

memory for all command and data transactions. The data

packet is placed or retrieved from the buffer on the VME bus

from main memory via a software process which handles

cache coherency.

Mass Storage

For a detailed review of the mass storage controllers, disks,

and tapes used on the AViiON 5200 and 6200 subsystems, see

references in Related Information. Below is a brief summary

of the VMEbus mass storage controllers.

VME Controller Boards

VME SCSI Controller Board (Office and Rackmount): This

6U form-factor controller board controls up to 7 devices on

an asynchronous SCSI bus with a 2 MB/sec asynchro-

nous transfer rate, synchronous 4MB/sec. The board is

designed around an 8 MHZ Intel 80186 processor and a

Western Digital 33C96 SCSI chip. This board 1s an OEM’d

version of the Ciprico Rimfire 3500. One of these boards is

included in all AV 5200 and 6200 package configurations to

support the 150 MB cartridge tape.

VME SMD Controller Board (Rackmount): THIS BOARD

IS NO LONGER ACTIVELY SOLD. This 9U formfactor

controller board controls from 1 to 4 SMD drives for

AV 6200/6200-20 Series systems with a 3.0MB/sec data

transfer rate. It is based on an Intel 80186 processor and uses

a 8466 National disk controller, 512 KB of on-board cache

RAM, separate processor and system data buses, and a pro-

prietary VME FIFO gate array. This controller achieves its

high reliability and performance through a variety of special

functional features including: bad sector remapping,

scatter/gather DMA operations, overlapped seeks, command

queuing, command optimization, and command coalescing

(block address optimization) with a segmented read-ahead

cache. This board is an OEM’d version of the Ciprico

Rimfire 3221.
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Hardware Support Services

Field Support Services

Data General Field Engineering supports the AViIiON systems

with state-of-the-art service technology. Several types of

service programs offer a full array of options designed to

satisfy users’ uptime requirements. A new feature of the quad

CPU (5240, 6240) servers is a machine initiated trouble call

to country support centers, implemented through field

engineering. |

On-Call Service: An on-site service with flexibility of selecting

coverage periods and varied options to meet specific applica-

tion needs. Contracted on-site repair includes unlimited parts,

labor and travel for a budgeted monthly fee. Customers may

purchase additional options such as Extended On-Site

Coverage, Enhanced On-Site Response and Critical Response.

The Multiyear Plus: Offers all the benefits of an On-Call

Agreement and more. Significant discounts and price increase

protection are offered for customers signing a 3 to 5 year agree-

ment. Customers receive discounts of up to 10% over the life

of the agreement and all the benefits of On-Call service.

Both agreements include 7-day, 24-hour on-line remote

diagnostic service. PCB Resume, a tool used in conjunction

with remote diagnostics, lets the field engineer or remote staff

access valuable information on the performance history, specs,

revision level, and compatibility of the board in questions.

The result is fast, accurate diagnosis and an increase in

system uptime.

Unified System Support: AViiON customers with On-Call or

Multiyear service receive not only hardware maintenance, but

also the following software services:

Telephone and remote support system software, including

DG/UX, DTK, NFS, TCP/IP, X Windows, Motif, Looking

Glass, and Gnu C.

Right-to-Copy (RTC) purchased updates and revisions of any

software licensed to run on the customer’s AV1iON for which

Data General offers RTC. Note that the actual updates and

revisions must be purchased separately.

Additional information on service is available from a Data

General salesperson or by calling the Data General Field

Engineering Telemarketing Group at 1-800-325-3065, (in MA,

call 1-800-952-4300).
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Warranty

AViiON Server Systems include a 90-day on-site warranty. Model Number Description

Users may take advantage of a warranty conversion option by
. . . 7001 16MB Memory Board
signing up for a Multiyear Plus or On-Call Agreement. With

- oe . 7002 32MB Memory Board
an agreement, warranty service is automatically upgraded to

. . 7015 64MB Memory Board
contract service. This warranty covers all base-system com- 16 D8MB M Board

ponents as well as memory and controller boards. emory 2oar
7017 192MB Memory Board

Mass storage peripherals and packages carry either a 90-day

on-site, a one-year mail-in, or a one-year on-site warranty

depending upon whether they are AViiON Server specific,

shared AVIiON workstations, or shared with MV/Family sys-

tems. Consult your Blue Pages for the correct warranty codes.

Configurations/Ordering

Color

The AViiON systems use a Gray (G prefix) color scheme.

CPU and Memory Guidelines

The processors are on a single 9U system board. With the

single and dual processors, 16 MB of memory is included on

the system board. The quad processor has no system memory

on the board. Only one processor board may reside in the

system. Customers may have their systems upgraded on-site

through a simple board swap. See the upgrade section for

details.

Additional memory can be configured in slots 2-5. Memory

boards are available in 16MB, 32MB, 64MB, 128MB, and

192MB. The 192MB memory board is available only on the

6200 systems. Any combination of these may be installed in

the systems. See Table 1 for the memory model numbers.

With the DG/UX operating system, a minimum of 16MB is

required for the single and dual processors. The quad pro-

cessor requires a minimum of 32MB of memory.

Memory board upgrades are available from CPD. A memory

board upgrade is the swap of memory boards—for example,

a 16MB for a larger size memory. These would be used if your

customer is increasing system memory and is limited by the

four memory slots. To limit the cases where upgrades are

required, always order the largest memory board that meets

your customers requirements to preserve memory slots for

future expansion.

For Internal Use Only 046-001191-04

Table 1. AViiON 5200 and 6200 Memory Boards.

Slot Assignments

The system board must reside in slot 1. Expansion memory

must reside in slots 2 through 5. VME boards can be con-

figured in slots 2 through 10. Third-party or custom VME

boards which utilize the user-defined pins on J2/P2 may

be configured in slots 7 through 10 only. Table 2 displays

slot assignments for the 10 slot chassis.

Slot No. Slot Assignment

1 System board

2 Expansion Memory or I/O

3 Expansion Memory or I/O

4 Expansion Memory or I/O

5 Expansion Memory or I/O

6 I/O

7 I/O

8 1/O

9 I/O

10 1/O

Table 2. AV 5200, AV 6200 slot assignments, (10-slot chassis).

6200-20 systems have a 20 slot VMEbus chassis for large

configurations. There have been two generations of AViiON

20 slot chassis. Special Systems first shipped a 20 slot product

in Spring 1990. In March 1991, a revised version of the Special

Systems product was qualified for shipment as a standard

product. This product also significantly expanded config-

urability of mass storage, Ethernet LAN’s, and synchronous

communication.
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To meet the increased configuration maxima, certain con-

figuration restrictions apply. These are:

9U VME boards can only be configured in slots 1-10. Stan-

dard products in the 9U form factor are the CPU board,

memory boards, and the disk array IOP.

Slots 11-20 can only take 6U form factor boards. To increase

the room for internal cables, a different adapter board is used

in these slots that recesses the front of the boards several inches

from the 9U form factor. The 20 slot chassis ships with all 20

slots configured with a board or the applicable board adapter

to ensure the integrity of the cooling subsystem. VME boards

added to the system following shipment do not require the

adapter boards.

Power

The integrated office package includes a 750-watt power

supply and the 10-slot rackmount package includes a 527-watt

power supply. The 20-slot includes a 1,080 W power supply.

If only Data General controller boards and peripherals are

configured with these systems, no configuration restrictions

are imposed by available power.

Below are the amperes required for each of the boards and

mass storage devices that draw current from the 5200 and 6200

series power supplies.

Open Systems

AViiON 5200/6200 Servers

Current Requirements for AViiON Boards and Disks

Amperes Required

+5Vdce +2Vdc —R2Vdc

Single CPU/16MB 23 — 01

Dual CPU/16MB 24 — .O1

Quad CPU 20.7 — 01

16MB expansion memory 8.2 — —

32MB expansion memory 8.6 — —

48 MB expansion memory 90 — —

64 MB expansion memory 90 — —

128 MB expansion memory 9.2 — —

192 MB expansion memory 25 — —

SCSI Controller 4 — _

Disk Array IOP

ESDI Controller 5

SMD Controller 5

VDA/128 3

VSC/4 3 07 07

VAC/16 3

VLC 2

ISOMB QIC tape .66

332MB SCSI drive ]

662MB SCSI drive 7

1GB SCSI drive 2.

General Purpose I/O 8 — —

IEEE-488 2

DRI1I-W 4

Vector Processor 5
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The 5200 Series power supply provides 750 watts of power for

the office package configuration. In Japan, output of the

power supply must be limited to 670 watts because of the AC

input line cord maximum rating. The maximum DC amperes

output for the 5200 series power supply is listed below.

Amperes Watts

+5 dc 105 525

+12 dc 7 204

—12 dc 4 48

Total 777 watts

The limiting factor is the 750 watts maximum output.

Therefore, power draw cannot go to the maximum of each of

the dc outputs listed above. The total wattage cannot exceed

750 watts.

In Japan, NDG has recommended that the following

guidelines be used for configuring 5200 Series systems to the

670 watt maximum.

Amperes Watts

+5 de 88 440

+12 de 5 180

—12 dc 4 48

Total 668 watts

The NDG guidlines for each of the dc outputs can be exceeded

up to the maximum output of the power supply as long as total

watts does not exceed 6/0. For example, in Japan a total of 95A

+5, 2A +12, and 4A —12 could be configured for a total of

667 watts.

Amperes Watts

+5 de 95 475

+12 dc 2 144

—12 de 4 48

Total 667 watts

Company Confidential
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The 6200 series power supply is rated at 527 watts with the

following maximum dc outputs. Please note that the DC OIC Tape Internal Disk

ratings below are valid for shipments of 10-slot chassis begin-

ning on April 13, 1990. A change to the power supply was made

at that time to accommodate maximum configurations of

SMD disks. If you have a customer with a rackmount chassis

that shipped prior to 4-13-90, this power supply must be

upgraded when the third SMD controller is added to the

system. Revision 5 or higher (part # 005-34493) is required

when adding the third SMD controller. All other configura-

tions using Revision 4 and earlier power supplies operate

reliably.

Model # Processor Memory ISOMB 520MB 332MB 662MB IGB

Amperes Watts

+5 dc 92 460

+12 dc 2.3 28

—12 de 3.2 38

Total 527 watts

The 6200-20 Series power supply is rated at 1,080 Watts with

the following maximum dc output.

20-Slot

Amperes Watts

+5 dc 180 900

+12 dc 15 180

—12 dc 10 120

G70184 5200 16MB sit 1

G7185 5200 16MB_si1 1

G70186 5200 16MB_ si 3

G70268 5200 16MB 1 1

G70269 5200 16MB 1 1

G70272 5200 16MB 1 3

G02 5200 16MB si! 1

G70271 5200 16MB ] |

G70331* 5200 16MB 1 1

G70332* 5200 16MB 1 1

G7187 = 5220 16MB_ sit 1

G70188 5220 16MB_ sit 3

G70273 5220 16MB 1 1

G70276 5220 16MB 1 3

G24 5220 16MB si 1

G7275 5220 16MB 1 1

G70333* 5220 16MB 1 l

G70291 5240 32MB 1 1

G70292 5240 32MB 1 1

G70293 5240 64MB 1 1

G70294 5240 128MB 1 1

*G70331, G70332, G70333 have two internal SCSI channels. First

channel connected to three FH disk slots and is terminated

internally. Second channel connects to two removeable HH slots

and terminates on the bulkhead.

Ordering 5200 Systems

Entry 5200 systems include the caster mounted deskside

package with the processor board, a SCSI controller (single

ended bus), a QIC cartridge tape (load device), and at least one

SCSI disk. The models and their contents are identified in

Table 3.

Table 3. 5200 System Models.
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Model No. Description CPU

G70082 AV6200 10-slot rackmount chassis, 16 MB memory single

G70083 AV6220 10-slot rackmount chassis, 1}6 MB memory dual

G70190 AV6200 20-slot rackmount chassis, 16 MB memory single

G70191 AV 6220 20-slot rackmount chassis, 16 MB memory dual

G70295 AV6240 10-slot rackmount chassis, 32MB memory quad

G70296 AV6240 10-slot rackmount chassis, 64MB memory quad

G70297 AV6240 10-slot rackmount chassis, 128MB memory quad

G70298 AV6240 10-slot rackmount chassis, I92MB memory quad

G70395 AV 6240 20-slot rackmount chassis, 32MB memory quad

G70396 AV 6240 20-slot rackmount chassis, 64MB memory quad

G70397 AV6240 20-slot rackmount chassis, 128MB memory quad

G70398 AV6240 20-slot rackmount chassis, 192MB memory quad

Table 4. AV6200 Series (Rackmount) Base Systems.

VMEbus Board CSS2 Chassis CSS2 Chassis CSS2 Chassis

Model CPU LAN SCSI S25QIC 2GBTP IGB 662MB IGB IGB Cabinets

G70242-B 6200 =1 1 1 2 Gll1212

G7022-C 6200 1 ] 1 2 G11222

G70263-B 6200 1 2 1 1 2 GI1212

G70263-C 4200 «1 2 1 1 2 G11222

G70264-B 6200 1 2 1 1 2 GI11212

G70264-C 6200 =1 2 ] 1 2 GI11222

G70300-MB 6200 1 3 l 1 1 1 G11212

G70300-MC 6200 1 3 1 1 1 l G11222

G70265-B 6220 «1 1 l 2 GIR22

G70265-C 6220 = 1 1 l 2 G11222

10 slot rackmount chassis only

11000 Series cabinets are either power suffix -G7 or -F7, G11212 is 59” cabinet, G11222 is 63” cabinet.

Model G70263 uses differential SCSI subsystem with 2nd CSS2 chassis, 70300-M uses differential SCSI in 2nd and 3rd CSS2 chassis.

All required device cabling is included.

Table 5. AV6200 System Packages.
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Ordering 6200 Systems

Rackmount systems are available in 10 slot and 20 slot chassis.

The 10 slot chassis is suitable for small configurations. Where

growth is anticipated order the 20 slot chassis to ensure that

your customer has adequate room to expand their config-

urations. Customers purchasing dual and quad processor

configurations should order the 20 slot chassis to meet con-

figuration requirements.

Systems are available in base packaging (CPU chassis, CPU

board, and memory) and packaged with disk, tape, and

cabinets (10 slot chassis, single and dual processors only). Base

packages are listed in Table 4. Packaged systems are listed in

Table 5.

5200 SCSI Mass Storage

5200 systems use SCSI peripherals to provide mass storage

resources. Two separate channels are available in the system

to connect SCSI devices. Pertinent information on SCSI Bus

length configuration rules is included in a following section.

Ensure this is understood prior to configuring mass storage

for the 5200.

An internal single-ended SCSI channel is connected to five

storage cavities in the 5200 chassis. Three of these cavities are

disk only cavities capable of mounting either full height or half

Open Systems

AViiON 5200/6200 Servers March 1991

height 5.25” devices. These three cavities are mounted behind

the front dress panel and are not accessible in ordinary use.

Two half height slots are available for removable media devices

or disk. The internal SCSI cable included with the base system

package runs to each of the five storage cavities and then to

the bulkhead where it is terminated. External SCSI devices can

be connected to the internal channel within the single ended

SCSI bus length limitations and the limit of eight devices on

any single SCSI bus. One device address slot is taken by the

SCSI controller, which leaves seven addresses for disk and tape.

A second SCSI channel can be configured with the 5200 to

connect to external SCSI devices. This channel can be either

a single-ended channel (VMEbus controller Model #407) or

a differential channel (VMEbus controller Model 7415). There

are specific models for single-ended and differential products.

They cannot be mixed. Subsystems are either all single-ended

components or all differential components. The differential

controller should always be used if customers require large disk

configurations. Cable length limitations on the single ended

SCSI do not allow two CSS2/DC chassis to be daisy chained

together. With a differential SCSI subsystem, two CSS2/DC

chassis can be daisy chained together.

202-30

; ° Extension of internal ‘SCSI sinc le ended channel ee

veeseseees pane ae en nn ccece! 2nd SCSI Channel
PHU SCSI Options PHU Chassis with Table top ae i eee terre eer reese sews eer eene

Geee2-E ; 6250/1600 Tape ners
332MB Disk HH : |G6662-A 332MB disk (G6589-A) - Model 7407 Single Ended

G6554-E 662MB Disk FH ow G6605 662MB disk or - Model 7415 Differential

Coser LGB Disk FH :|G6686-A 1GB disk 1600 Tape
G6627-E SW v ' HH :|G6602 150MB QIC Tape (G6587-A) PHU 6250/1600 Tape |:
Ges77-E 4 50MB OIC A :|G6591-A 2GB Cart Tape Single ended Single ended (G6589-A) |:

G6677-E — 525MB QIC HH 3 3 HH Devices 1600 rape
coeee Floppy Disk FH,HH CSS2/DC Single Ended Chassis Choose bt HH (Gese7-A)

- tape FH G6713-A with 332MB drive one: Single ended

: | @6721-A with 1GB drive P| “Single onde oe cnassis
G6759-A__— with 2GB cart tape ; Differential Subsystems

HH SCSI Option See ew ess wccce ST eee eee tee erect eee ewes ete eee enews . : a 10 HH device slots

15378E0xx cable : |= Differential Chassis Model #
G6577-1 150MB QIC Tape ; G6741-A_ with 1GB disk
G6677-| 525MB QIC Tape

G6662-| 332MB Disk 1537BEOxxX io Mice cece cece cece eee ee ee eee eee!

5200 Chassis or 15325E0xx cable
Std Load Device
150MB QIC Tape | CSS2/DC SCSI Options

525MB QIC tape --__ HH option Single ended devices
_ QIC Ta G6662-G 332MB Disk HH

Optional SCSI Disks re G6554-G 662MBDisk FH
G6662-1 332MB Disk Gene G Co-ROM He
G6554-|_ 662MB Disk Disk G6627-G RW Optical EH
Geess-| 1GB Disk G6577-G 150MB QIC HH

Disk G6677-G 525MBQIC HH
Base SCSI Disks G6563-G —_ Floppy Disk FH,HH
332MB Disk Base G6590-G 2Gb tape FH
662MB Disk _—____________—__f . .
41GB Disk Disk Differential Devices

G6740-G_ 1GB Disk FH

Figure 12. 5200 Mass Storage Options.
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External chassis that can be connected to the 5200 systems are

the CSS2/DC chassis, the peripheral housing unit (PHU), a

table top 6250 bpi R-R tape, and a table top 1600 bpi R-R tape

(see table 6 for model numbers). The CSS2/DC is an office

package that can configure 10 HH 5.25” SCSI devices. These

10 HH slots can be configured as a mixture of FH or HH

devices. The PHU is for smaller configurations and holds three

HH devices or one FH and one HH. See Figure 12 for the

details on 5200 mass storage options.

Maximum disk storage on a 5200 is ISGB. Figure 13 details

how to configure maximum storage on a 5200 system.

Cables for connection of the 5200, CSS2/DC, PHU, and the

R-R tapes MUST be ordered seperately. See Figure 15 for a

listing of required SCSI cables.

Disk arrays for 5200 servers are available in CSS2 chassis. See

reference in Related Information for details.

6200 SCSi Mass Storage

All of 6200 mass storage is SCSI based. The CSS2 is an 8.75 ”

high rackmount storage chassis that has space for 10 HH 5.25”

devices or an equivalent combination of HH and FH. Both

disks and tapes are supported in the CSS2 chassis.

CSS2 subsystems are available in single-ended and differen-

tial interfaces. This requires a matching of controller, cable,

CSS2 chassis, and 5.25” devices. There are specific models for

single-ended and differential products. They cannot be mixed.

Subsystems are either all single-ended components or all

differential components. The functional difference between

the two bus interface type is bus length. Configuration detail

is included in the next section.

_Open Systems

AViiON 5200/6200 Servers

Each system will require at least one single-ended CSS2 sub-

system that includes the QIC tape load device. All 5.25” SCSI

devices are available on single-ended subsystems.

Whenever disk only CSS2 subsystems are ordered, it is recom-

mended that you order differential subsystems. This will

eliminate configuration restrictions that are imposed by the

single-ended SCSI bus. The only 5.25” differential device

available as of October 1990 is the 1GB drive. This disk has

the best performance and price per MB of SCSI disks available

on the 6200. It is the right choice for 6200 systems.

See Figure 14 for 6200 disk subsystem models.

Model

Number Description

G6662-A PHU with 332MB disk drive

G6605 PHU with 662MB disk drive

G6686-A PHU with 1GB disk drive

G6602 PHU with ISOMB QIC tape

G6591-A PHU with 2GB 8mm cartridge tape

6713-A CSS2/DC with 332MB disk drive

6723-A CSS2/DC with 662MB disk drive

G6721-A CSS2/DC with 1GB disk drive—Single ended

G6AI1-A CSS2/DC with 1GB disk drive—Differential

G6759-A CSS2/DC with 2GB cartridge tape

G6587-A 1600bpi reel-to-reel tape (table top chassis)

G6589-A 6250bpi reel-to-reel tape (table top chassis

Table 6. External SCSI chassis for 5200 systems.
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15378E003

CSS2/DC CSS2/DC CSS2/DC

G6721-A G6741-A G6741-A

Base Base Base

1GB Disk 1GB Disk 1GB Disk

1GB Disk 1GB Disk 15325E005 1GB Disk

G6685-G G6740-G a G6740-G
1GB Disk 1GB Disk

G6685-G G6740-G

1GB Disk 1GB Disk

G6685-G G6740-G

1GB Disk 1GB Disk

G6685-G G6740-G

PWR SUP- 6709 PWR SUP- 6709

15325E005

5200 Chassis

Empty

525 QIC

1GB Disk

G6685-|

1GB Disk

G6685-|

Base

1GB Disk

\

VMEbus Boards

Base

CPU Board

SE SCSI

wr SE SCSI

Differential SCSI

7415

: Qty. Model

1

2

1

4

: 2

[40 7415

: 2

5

1

2

Model Number Summary

Description

G70332

G6685-|

G6721-A

G6685-G

6709

G6741-A

G6740-G

15378E003 SCSI EXT CABLE- SINGLE ENDED

15325E005 SCSI EXTERNAL CABLE- DIFFERENTIAL:

5200,16MB,1GB SCSI,525 QIC,2xSCSI

1GB SCSI DRIVE- SE

CSS2/DC, 1GB DRIVE- SE

1GB SCSI DRIVE (SE) FOR CSS2/DC

CSS2 SECOND POWER SUPPLY

SCSI DIFFERENTIAL CONTROLLER:

CSS2/DC, 1GB DRIVE- DIFFERENTIAL :

1GB SCSI DRIVE- DIFFERENTIAL

Figure 13. 5200 maximum storage configuration.
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SCSI Bus Configuration Rules

SCSI is a daisy chained bus with specific bus length limits for

the two interface types available. The single ended interface

has a bus length limit of 19.6 ft. (6 meters). The differential

interface has 81.2 ft. (25 meters) bus length. When calculating

the SCSI bus length, all internal device cabling as well as

external cabling must be added to determine total length.

Figure 15 lists the internal cable length as well as the applicable

external cables available for AViiON 5200 and 6200 systems.

Examples on bus length calculations are also shown in

figure 15.

All SCSI external cables must be ordered separately except in

the packaged AV6200 models, where cables connecting the

CPU and CSS2 chassis are included.

Disk Arrays for 6200 Systems

AVIiiON 6200 systems connect to either the standalone High

Availability Disk Array cabinet or the rackmount Disk Array

chassis. Two disk array IOP’s can be configured in a 6200 or

6200-20 CPU chassis. These must be mounted in slots 6 and

10 of the 20 slot chassis. There are no slot specific requirements

for the 10 slot rackmount chassis.

A single IOP connects to a single disk array cabinet. Because

of the disk array bus length maximum, the disk array cabinet

must be located directly adjacent to the CPU cabinet. The

cables connecting the CPU and the disk array cabinet are

included in the base disk array subsystem. See Figure 16 for

disk array cabinet model numbers and examples on ordering

subsystems.

Disk array cabinets can be dual ported from two separate 6200

chassis. The SCSI bus is routed from one processor to the next

and continues to the disk array cabinet. Termination of the

SCSI bus occurs on the first CPU chassis bulkhead.

A maximum configuration would consist of two IOP’s cabled

to two disk array cabinets positioned to the left and right of

the CPU cabinet. Any other peripherals must be configured

in the CPU cabinet or in a peripheral cabinet attached to the

disk array cabinet. If a dual ported configuration with two

6220-20 systems were configured, the mounting space required

by these two CPU chassis (56”) would leave no room in a

71” cabinet (63” mounting space) for additional peripherals.

With the rackmount disk array chassis, a single IOP can con-

nect to three chassis. Two IOP’s are configurable.

For detailed information regarding disk array capabilities and

technologies, see MAPS/PLUS articles beginning on page

230-41 and 239-53.

For Internal Use Only
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Asynchronous Connections

Two asynchronous RS232 connections are on the system

board. These were designed to be used for the system console

terminal and a remote terminal for service support. A cable

for the system console is included with every system model.

The VAC/16 provides connections for 32 or less asynchronous

devices on the 5200 and 6200 systems (note that the 10 slot rack-

mount chassis only has connections for a single VAC/16). 20

slot rackmount chassis do not support VAC/16’s. Cabling for

the VAC/16 RS232 ports is done directly from the system’s

bulkhead. Cables must be ordered separately.

Large numbers of asynchronous devices can be connected to

the AV/5200 and AV/6200 systems with the VDA/255.

Table 7 lists the model numbers for asynch connect products.

Synchronous Connections

The VSC/4 provides connections for synchronous devices.

Model 7404 for the 5200 systems, Model 7404-V for the 10 slot

rackmount, and 404-W for the 20 slot rackmount are the 6U

VMEbus boards with four ports each.

On the 5200 systems, up to six Model 7404’s can be configured

in the system. Bulkhead connections used are the four DB25

connectors marked ‘OPTION’ and up to twenty of the thirty

two DB25 slots at the top of the bulkhead that alternately are

used for the VAC/16 connections.

202-32

March 1991

Model Description

7400 VAC/16 for AV5000

7406 VAC/16 for AV6200 10 slot system

7l8 VDA/255 for 5200/6200

7418-W VDA for 6200-20

7402 VDC/8P for VDA/128

7403 VDC/16 for VDA/128

7419 VDC/16 for VDA/255

7420 VDC/8P for VDA/255

7405 VLC for 5200 and 10 slot 6200

7405-W VLC for 20 slot 6200-20

704 VSC/4 for 5200 systems

7404-V VSC/4 for 6200 10 slot systems

7TM404-W VSC/4 for 6200 20 slot systems

7409 6U to 9U VME adaptor board

Table 7. VMEbus communications controller.
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CSS/2 CHASSIS

= 1C0 Half Height slots

A i50MB 625MB

8.75 aic }aic

Rack Space TAPE | TAPE

1GB DISK |662MB DISK | 2GB TAPE

HH | HH FH FH FH

Combination of HH or FH

= Single power supply standard

Powers first 4 HH slots and chassis fans

= 2nd power supply (Model 6709) optional

Powers slots 5-10

= Max number of QIC tapes is four

Two in first 4 HH slots

Two in Slots 5-10

External Cable not included with CSS/2 Chassis

332mb | CD-

DISK | ROM

HH | HH -

order separately

CSS2 chassis model numbers VMEbus SCSI controllers
Single ended CSS2 Chassis ht neat Single Ended SCSI B

G6712-A CSS2 Chassis w/332MB Disk Me del oAIBAV witlore n SCSI 5 us
G6722-A — CSS2 Chassis w/662MB Disk odel /415- iferentia us
G6720-A CSS2 Chassis w/1.0GB Disk 20 slot chassis
G6750-A _CSS2 Chassis w/150MB QIC tape Model 7407-W — Single Ended SCSI Bus
G6754-A CSS2 Chassis w/525MB QIC tape Model 7415-W __ Differential SCSI Bus

G6758-A CSS2 Chassis w/2GB tape

Differential CSS2 Chassis CSS2 SCSI Device Options
G6740-A CSS2 Chassis w/1.0GB disk .

Single ended devices

External SCSI Single Ended Cables G6862-G _332MB Disk HHG6554-G 662MB Disk FH
From: To: Cable Model # G6685-G GB Disk FH

Av6000,CSS2, CSS2,R-R TAPE 15378E0xx G6629-G CDROM HH

. G6577-G 150MB QIxx= length in feet 03, 05, 10 ft. available for 15378EOxx Gee77.G sosmBaie |
G6563-G Floppy Disk FH,HH

External SCSI Differential Cables - 1
From: 0: Cable Model # G6590-G 2Gb tape FH
AV6000, CSS2 css2 15325E0xx o ereng see, . a

xx= length in feet 05, 10, 15, 20, 30, 40 ft. available " $

Figure 4. 6200 SCSI Options.

19.2FT. TOTALSCSIBUS LENGTH =—_ tne eee eee ees bee e eee eee e eens cen ete nesses eens es eeeeeeeee tent tbeeesnuetaneeners

18.6 FT. TOTAL SCS! BUS LENGTH
AV5200 15378E003 | CSS2/DC

SE ANNEL 3FT. 4.7' AV6200 15378E005 | CSS2/DC |15378E003 | R-R Tape
. . Single ended chan 5 FT. 4.7' 3 FT. 0.5 FT.

39.4 FT. TOTAL SCSI BUS LENGTH

AV5200 15325E020 | CSS2/DC |15325E005 | CSS2/DC
DIFF 2ND CHAN 4.7' 47
5.0 FT. 20 FT. 5 FT.

Maximum SCSI Bus Lengths

Single Ended 19.6 feet

Differential 81.2

Internal SCS! Bus Lengths
SCSI Single Ended Cables

Length (Feet) 15378E0xx

AV5200 xx= length in feet 03, 05, 10 ft. available for 15378E0xx

Internal Channel 11.5

2nd channel 5.0

AV6200 5.4

CSS 5.8 SCSI Differential Cables
sso 47 15325E0xx

PHU 2.5 . .
1600 BPI Tape 05 xx= length in feet 05, 10, 15, 20, 30, 40 ft. available

6250 BPI tape 0.5

Figure 15. SCSI Configuration Rules.
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Table 8. Asynch, synch, and printer cables.

Ethernet LAN Guidelines

The Ethernet controller board for VME bus-based AViiON

Server Systems (VLC) has a standard DB-15 connector and

uses the same drop cables and transceivers as do MV/Family

systems (figure 12). Table 9 lists model numbers.

For Internal Use Only 046-001191-04
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Disk Array Cabinet

| Fans | | Fans

Tape

Fully Configured Disk Array Cabinet Disk

No single point of failure Module Optional Tape Assemblies

Qty.| Models |Description Disk 6590-Z 2GB 8mm cartridge tape

1 | 7902-W |IOP, Disk Cabinet, Module 6577-2 | 150MBQIC tape

(5) 1GB disk modules, |

AC PS, DC PS, cables Di
isk

1 7609 |Rear 15 drive chassis, Module
DC Power Supply |

DC Pwr |}|_ Disk
1 | 7607 |(2) DC PS, AC PS Module Daisy Chaining Two Processors
5 | 7902-A (5) 1GB disk modul

©) ex mows Disk 7417-W IOP for 6200-20 chassis
Jac wr | Module 1530xxE005| SCSI cables- 6200 to 6200

Entry Disk Array Cabinet

No single point of failure

Qty. | Models |Description Other mode! numbers

1 7902-W J IOP, Disk Cabinet, Optional rear chassis for 15 drives 7604 DC Power supply

(5) 1GB disk modules, and cooling fans not shown 7605 AC Power Supply

AC PS, DC PS, cables 7902-SP Single 1GB drive module

1 7606 |DCPS,AC PS

Figure 16. Disk array cabinet for 6220-20.

Model No. Description Model No. Description

15338E025 25' cluster extension cable—VDA 4540 N tap for Thick Ethernet

15338E050 50’ cluster extension cable—VDA 4540-A BNC tap for Thin Ethernet

15338E100 100’ cluster extension cable—VDA 4540-B Vampire tap for Thick Ethernet

15339E010 10’ async system console cable 4619 8-port transceiver (8PT-E)

15339E015 15’ async system console cable 1326 5-meter drop cable (for plenums)

15339E025 25’ async system console cable 1326-A 20-meter drop cable (for plenums)

15340E010 10’ async terminal cable ISZ4E005 5-meter drop cable (PVC)

15340E015 15' async terminal cable 15274E020 20-meter drop cable (PVC)

1540E025 25' async terminal cable

15369E010 modem cable, async Table 9. Transceivers and drop cables for Ethernet LANs.

15369E015 modem cable, async

15369E025 modem cable, async

1S290E006 synch device cable

15290E015 synch device cable

15290E025 synch device cable

15345E01S 15’ Centronics printer cable

18345E025 25' Centronics printer cable
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Printers

RS232 interface printers are supported on the second RS232

port on the system board, the VAC/16, or the ports on VDC

cluster controllers. In addition, the system board has a

parallel port selectable for printers with Centronics inter-

faces. The VDC/8P cluster controllers each incorporate one

Centronics interface along with their 8 RS232 ports. All Data

General printers which meet these interface requirements are

supported.

Printers using the Data Products interface that Data General

uses on the MV systems DO NOT WORK reliably on AViiON

systems. Initial product information on printer support

indicated that the Data Product interface was supported from

the parallel interface on the CPU board. This information was

incorrect. Only the Centronics interface is supported from the

parallel port on the 5200/6200 CPU board.

If your customer has a Data Products printer and wants to

install this printer on an AVIiON system, options are available

to provide a Centronics port on recent generations of Data

Products printers. These options are available with the band

printers now sold by Data General. Below are the current DG

printer models and the DG option model numbers that provide

a Centronics and serial port.

AViiON 5200/6200 Servers

Printer Model Option Model

4598, 4603 4601-A

4599 4601-B

If your customer has previous generation Data Products

printers purchased from Data General, options may be

available for these with the Centronics interface. For details,

call the Printer Products Product Manager within Corporate

Marketing for availability of these products from Data Products.

To run a 1200LPM printer on an asynchronous port requires

a 19.2k bps line. The printer line must have the highest priority

on the VDA/255 to ensure that it operates at full speed.

Terminals

All asynchronous connections supported by Data General

communications products on AVION Server Systems comply

with the RS232 specification. AViiON Server Systems support

RS232 terminals with support for ANSI control codes.

Data General D211/410/460- and D215/411/461-generation ter-

minals should use DG ANSI mode to operate on AViiON

systems with DG/UX. DG ANSI mode works adequately with

DG/UX, but some anomalies exist that may cause customer

dissatisfaction. With the D216/412/462 terminals now sold by

For Internal Use Only 046-001191-04
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Data General, customers should use the VT100/220 mode

when connected to AViiON systems for complete com-

patibility and trouble-free terminal operation with DG/UX.

If a hardcopy terminal is used as the system console, it should

have one of the following two features to properly display

powerup error messages: not respond to backspace codes or

process a line only after receiving an End-of-Line. DASHER

D57x hardcopy terminals meet these requirements. TPl

terminals do not.

All RS232 ports on AViiON Server Systems are female DB-25

(connected to by male DB-25 cables) as is the standard on

VME bus-based systems. This is the opposite of the conven-

tion used on MV/Family systems, most personal computers,

and the AVX 300 AViiON Workstation. The proper cable for

user terminals will be automatically structured with terminals

ordered with an AVION Server System model designator.

Model numbers for cables ordered by themselves are shown

in the Cables section.

The cable for the system console is different from that used

for user terminals. The system console terminal should be

ordered with a —X suffix (to indicate no cable). A 25‘ con-

sole cable is included with all AV 5200 and AV 6200/6200-20

Series systems. The model numbers for additional console

cables are given in the Cables section.

Cabinets for 6200 Systems

6200 systems use the Model 11000 Series cabinets. These

cabinets provide the flexibility required to build large AVIION

systems. See the ‘11000 Series Cabinets’ MAPS/PLUS atticle

beginning on page 289-45 for details on configuring these

cabinets. Below are the mounting space requirements for the

AV6200 systems.

Chassis Mounting space required

6200 20 slot 28”

6200 10 slot 14”

CSS2 8.75"

6250 bpi tape 8.75”

16000 bpi 8.75”

Disk array-CSS2 8.75"

System Capacities

VMEbus boards capacities for the 5200 and 6200 systems are

listed below. Not all of the configuration maxima identified

below can be concurrently achieved. Configuration maximas

will be determined by the number of I/O slots available

(impacted by the number of expansion memory boards con-

figured) and your custommers choice of VMEbus boards.

202-35
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Microcode

6200 10-slot Because AViiON systems are based on a RISC processor, they

with do not use microcode.
VMEbus Board/ports 5200 VAC/I6 Standard 6200-20

Disk Array IOP 1 0 2 2

SCSI Controller 2 4 6 8

LAN Controller 2 2 2 8

VDA/255 4 1 5 5

VAC/16 2 l 0 0

VSC/4 boards 6 4 6 12

ports 24 6 24 48

6200 and 6200-20 I/O maxima available for immediate ship-

ment are listed below. Configuration of VME bus controllers

greater than this limit and up to the maximums lis ted above

require a 90 day ARO:

Disk Array 2

SCSI 5

LAN 4

VDA/255 3

VAC/16 1

VSC/4 4

There are two separate bulkheads shipped with the 6200 10 slot

chassis. The standard bulkhead offers the following for

connections from VMEbus boards to external devices:

3 CPU board connectors—two asynch connectors—

two asynch connectors, one parallel printer

connection.

2 Ethernet LAN connectors

5 VDA connectors

31 Connectors for SCSI (one connector per board) or

synch (4 connectors per board)

Note that this standard bulkhead began shipping in October

1990. Prior to this, bulkhead design did not have the mix and

match scheme employed with the 31 connectors identified

above that can connect either SCSI or Synch connections.

Standard bulkheads shipped prior to this date had a fixed con-

nection scheme similar to the AV5200’s bulkhead. With the

standard bulkhead shipped prior to October 1990, customers

canot expand to the I/O maxima cited above on the 6200

10 slot chassis for SCSI or Synch. Connection to the HADA

disk array requires this bulkhead.

When a VAC/16 (Model 7406-V) is ordered with a 10 slot 6200

chassis, the correct bulkhead is automaticaloly configured

with the system. If a VAC/16 is ordered as an upgrade to an

installed system, the bulkhead that accommodates the VAC/16

is shipped with the VMEbus board.

The bulkhead for the 6200-20 chassis is displayed in Figure

18. Optional I/O bulkhead subpanels let the chassis reach full

configurability on I/O maxima. The configurability of the

bulkhead is explained in Figure 18.

For Internal Use Only 046-001191-04

System Software

AViiON Server System model numbers do not include a

bundled RTU for the operating systems.

A wide variety of DG/UX system software packages are

available for both server and multi-user AVION Server System

configurations. Multi-user DG/UX< licenses are classed by

user count categories. For ordering information on system

software packages, please refer to the MAPS/PLUS articles

on AViiON Unix software.

Upgrades

System board upgrades are offered through the Upgrades

Marketing Group of the Continuing Products Division and

are listed in table 10. These upgrades require only a simple

board swap and include Field Engineering installation and

deinstallation. If you have any questions regarding upgrades

or would like to upgrade a system or component not listed here,

please call a CPD Marketing Specialist at 508-870-1400.

Model No. Description

USTGRA Upgrade a single CPU AV 5100 or

AV 6100 with 16 MB memory to a

dual CPU AV 5220 or AV 6220 with

16 MB memory

USTGRB Upgrade a single CPU AV 5200 or

AV 6200/6200-20 with 16 MB memory to

a dual AV 5220 or AV 6220/6220-20 with

16 MB memory

USTGI4A Upgrade single CPU AV 5100/5200 or

AV 6100/6200 to a quad CPU 5240 or

6240. Does not include memory

USTG24A Upgrade dual CPU AV 5120/5220 or

AV 6120/6220 to a quad CPU 5240 or

6240. Does not include memory

Table 10. AViiON Server System upgrade.
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Related Information

Table 13 lists customer manuals for FCS; table 14, MAPS/PLUS articles.

Part No. Title

AViiON 5000 SYSTEM OWNER’S DOC. PACKAGE

014-001806 Setting Up and Starting AViiON 5000 Series Systems

014-001802 Using the AViiON System Control Monitor

AViiON 5000 VAR/OEM DOC. PACKAGE

014-1850 Expanding AViiON 5000 Series Systems

AViiON 6000 SYSTEM OWNER’S DOC. PACKAGE

014-001807 Starting and Testing AViiON 6000 Series Systems

014-509389-00 Installing and Starting AViiON 6200-20 Systems

014-001802 Using the AViiON System Control Monitor

AViiON 6000 VAR/OEM DOC. PACKAGE

015-000345 Expanding AViiON 6000 Series Systems

AViiON 5000 AND 6000 SERIES SYSTEMS PROGRAMMER’S DOC. PACKAGE

014-001805 AViiON 5000 and 6000 Series Systems: Programming System Control and I/O Registers

014-001808 MC88200 User’s Manual, Cache Memory/Management Unit (CMMU)

014-001809 MC88100 User’s Manual, Reduced Instruction Set Computer (RISC)

MODEL 10565 MASS-STORAGE SUBSYSTEM OWNER’S PACKAGE

014-001810 Installing and Operating the Model 10565 Mass-Storage Subsystem

MASS STORAGE DRIVE MANUALS

014-001699 Model 6536 Tape Drive Operations and Maintenance (-00 vendor manual on the shelf; -01 manual on

the shelf 6/24-150 MB Cartridge Tape

014-001692 6586/6587 Magnetic Tape Drive Installation Guide

014-001460 Disk Drive Model 6491 Series General Specifications (-01 now on the shelf; rackmount drive, not office

systems)-322MB Winchester Disk Drive

MASS STORAGE OEM/VAR MANUALS

014-001756 Rimfire 3500 VMEbus SCSI Host Adapter with Floppy Port Product Specification

014-001757 Rimfire 3400 VMEbus ESDI Driver Controller Product Specification

014-001758 Rimfire 3200 VMEbus SMD-E Disk Controller Product Specification

COMMUNICATIONS OEM/VAR MANUALS

014-001813 HPS Cluster Controller Technical Manual (VDC/8P, VDC/16)

014-001814 HPS Cluster Controller Installation Guide (VDC/8P, VDC/16)

014-001815 HPS VMEbus Host Adapters Technical Manual (VDA/128)

014-001816 DCP 8820 Technical Manual (VSC/4)

014-001817 Model 6236 Technical Manual (VAC/16)

014-001818 High-Performance VMEbus Ethernet Communications Controller User’s Guide (VLC)

069-0003 47 HPS Terminal Control Software User Manual

069-000348 HPS Application Installation Manual

069-000349 HPS Diagnostic Application User Manual

069-000361 HPS Cluster Controller Download Package User Manual

Table 13. List of customer manuals for FCS of AViiON Systems Servers.
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Performance: Sustained block mode VME bus

transfer rate: 25 MByte/sec

Part No. Description
Lines: Data transfer master:

046-001287 Disk Array (AViiON), page 230-41 —D22, Di6, DO8[EO)

046-001288 High Availability Disk Ar 239-53 AR, A24, Alb; igh Availability DISK Array, page 297- —ADO (Address Only Cycles)
046-001196 VME Communications Controllers, —RMW (Read Modify Write)

page 271-113 Data transfer slave:
046-001292 AV 7000, 8000 Packages, page 202-40.1 —D32, D16, DO9(EO)

046-001274 § AViiON Async. Connectivity, page 271-121.1 Te en Address
ransfer

046-000924 AViiON Mass Storage, page 239-29 _AX. A224. Al6

046-001013-02 DG/UX 4.30, page 301-12.3 —ADO

046-000982-02 AViiON 4000 Servers, page 202-59 —RMW
—BLT (Block Transfer)

046-000959-01 AViiON 400 Workstations , page 202-47 —Location monitor Al6

046-001230-01 1100 Series Cabinets MAPS/PLUS Requestor:

article, page 289-45 —Any one of BR (0-3)

Table 46. MAPS/PULUS articles.

Specifications

Processor

25 MHz Motorola 88100 HCMOS technology

32-bit RISC processor: IEEE P754 floating point support

on-chip

Separate data and instruction

memory ports

Hardware register scoreboard

Motorola 88200 CMMU: HCMOS technology

16 KB, 4-way set-associative

physical cache

MMU with user/supervisor logical

address space of 4 GB each

Memory

Minimum 16 MB to maximum 784 MB

ERCC with single-bit correction and double-bit detection

100ns 1 MBit and 4 MBit DRAMs in ZIP packaging

VME Bus

Slots:

10 9U slots: 6 slots also

support the memory bus:

For Internal Use Only

Electrically compliant with

Motorola VME specification.

Revision C.1

Mass Storage

Winchester storage

(SCSI devices)

046-001191-04

—Any one of ROR, RWD, RONR

Interrupter:

—Any one of I(1-7)

—D08(O)

—ROAK (Release on

Acknowledge)

Interrupt handler:

—1H{(1-7), DO8(O)

Slots 1 functions (selectable):

—SYSCLK driver

—Power Monitor (power supply)

—IACK daisy chain driver

—Bus timer (BTO(32, 64, 128))

—Arbiter (PRI, RRS, SGL)

332 MB 5.25” SCSI Wichester

disk:

—1.9 MB/sec data transfer rate

—14ms average seek

—Half-height device

662 MB 5.25” SCSI Winchester

disk:

—1.9MB/sec data tranfer rate

—16.5ms average seek

—Full-Height device
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Cartridge tape: ISOMB QIC cartridge tape: 20 Slot Rackmount: 120V: 15 amps, single-phase

—Can read/write QIC 120 MB; 220V: 75 amps, single-phase

can read QIC 40 MB and 240V: 8.2 amps, single-phase

60MB

112 KB/sec sustained data Environmental

Reel-to-reel tape

(desktop):

SCSI controller:

Communications

VME bus asynchronous

controller (VAC/16):

VME bus distributed

asynchronous host

adapter (VDA/128):

VME bus distributed

cluster controllers (VDC/

16, VDC/8P):

AC Power

Office package:

10 Slot Rackmount:

For Internal Use Only

transfer rate

—Single-ended SCSI interface

2 GB Cartridge Tape:

—8mm Helical-scan;

246KB/sec sustained data rate;

Read-after-write with separate

erase head:

—Single-ended SCSI interface

1600 bpi PE format reel-to-reel

tape drive:

—Auto-thread, auto-load,

horizontal mount

—25/100 ips selectable

—160 KB/sec PE transfer rate

(instantaneous)

—6 to 10.5” diameter reels

—Single-ended SCSI interface

6250 bpi GCR format reel-to-

reel tape:

—Auto load, auto thread;

125 ips streaming mode

—769kb/sec GCR instantaneous

transfer rate:

—Single-ended SCSI interface

Single-ended SCSI interface with

support for both asynchronous

(2 MB/sec) and synchronous

(4 MB/sec) operation modes

16 full-duplex RS232 lines

16 x 9600bps aggregate maximum

transfer rate

Motorola 68020 with 192 KB static

RAM buffer, 128 KB EPROM,

2 custom VLSI octarts

Hosts up to 128 asynchronous

devices connected on cluster

controllers via RG@2 coaxial cable

Support for 16 RS232 lines,

or 8 RS232 lines plus

Centronics printer port

Aggregate throughput (VDC/16):

16 x 9600 baud, half-duplex

(VDC/8: 8 x 19.2 KBps,

half duplex

Signals supported: CTS, DCD,

DSR, DTR, RTS, RXD, TXD,

Ground

120V: 12 amps, single-phase

220V: 10 amps, single-phase

100V: 12 amps, single-phase

120V: 10 amps, single-phase

220V: 5.5 amps, single-phase

100V: 12 amps, single-phase

240V: 5 amps, single-phase

Temperature:

Office package:

Rackmount

Packages:

Rackmount

CPU chassis:

Rackmount and

office package:

Humidity:

Altitude:

BTU/Hour (Worst Case)

Office package:

Rackmount 10-slot CPU chassis

Rackmount 20-slot CPU chassis

KVA Rating

Office package

Rackmount 10-slot chassis

Rackmount 20-slot chassis

Physical

Dimensions:

Office package:

Rackmount 10-slot:

Rackmount 20-slot:

Weight:

Office package:

Rackmount 10-slot chassis:

Rackmount 20-slot chassis:

046-001191-04

Operating: 50° to 100°F; 10° to

38°C

Operating: 50° to 100° F; 10° to

38°C

Operating 32° to 131°F; 0° to

55°C

Storage —40° to +149° F;

—40° to 65° C

Operating: 20% to 80%

noncondensing

Storage: 10% to 90%,

noncondensing

2,438 meters (8,000’) maximum

2650

1775

5460

1.5 KVA

1.2KVA

2.0 KVA

1725” wide x 24.75” high x

25.5" deep

1752” wide x 13.84" high x

24.203” deep

18.75" wide x 28.0” high x

26.25” deep (for systems

mounted in cabinet positions

other than topmost an addi-

tional 3.5” of vertical rack

space is required)

Approx. 160 lbs (fully con-

figured with mass storage)

Approx. 135 lbs. (fully

configured)

Approx. 150 Ibs. (fully

configured) aa
UP

Company Confidential



Data General

MAPS/PLUS

Volume II

Hardware

Open Systems

AViiON 5200/6200 Systems/Servers

202-13

November 1989

AViiON 5200/6200 Multi-user Systems/Network Servers

Fact Sheet

The AV 5200, 5220 (office packaged) and AV 6200, 6220 (rack-

mount) server/multi-user systems, based on Motorola 88000

RISC technology, are well-suited to addressing customer com-

puting requirements for a mid-range system, both in multi-

user client-server models.

As a multi-user system the AV 5200, 5220 connects up to

512 asynchronous devices using only 4 VME slots through

the VME Distributed Async Host Adapter (VDA/128). The

AV 6200, 6220 connects up to 640 asynchronous devices

using 5 VME slots. As servers in a distributed network,

AViiON Systems can be accessed through an industry-

standard IEEE 802.3 Ethernet LAN. They provide the CPU

resources and the high-capacity, high-performance mass

storage capabilities required of compute or file servers,

respectively.

e Industry-leading CMOS RISC techology

e Choice of single or dual 25 MHz Motorola 88100 CPUs:

—25 Dhrystone MIPS per CPU

—Field upgradeable from single to dual

e Single- and double-precision IEEE hardware FPU

¢ Two Motorola 88200 memory management/cache chips per

CPU with separate data and instruction ports (full

Harvard architecture), and 4-way, set-associative 16 KB

caches

¢ Up to 208 MB of ERCC memory (1 Mbit DRAM)

e 10-slot industry-standard VME bus:

—Industry-standard Revision C.1

—25 MB/sec block transfers sustained

—Full hardware cache coherency

—4 levels of bus arbitration

—7 levels of interrupt

e High-speed interface between CPU and memory:

—VME/Motorola MBus superset bussed to 6 backplane

slots

—4 byte/cycle peak transfer rate (100 MB/sec at 25 MHz)

e DG/UX operating system support:

—Symmetrical multiprocessing

—Robust file system and medium-term scheduler

—Complies with 88o0pen, POSIX, SVID 2, and other

standards

For Internal Use Only

AV Models: 5200/5220 6200/6220

Packaging Office Rackmt.

VME slots 10 10

Max. Memory 208 MB 208 MB

Std. memory 16 MB 16 MB

Asynchronous connects 512 640

(VDA/VDC) max.

Asynchronous connects 32 16

(VAC/16) max.

Ethernet LAN max. 2 2

Synch. boards/ports 4/4 4/8

Max. disk capacity:

Integral 1944 MB NA

External 2648 MB 25.9 GB

Max. cartridge tapes 4 4

(150 MB)

Max. reel-to-reel tapes 4 4

Model numbers 70034-36 70037-39,

70040-42 70043-48

046-001191-02

Description

Overview

AViiON Server Systems can be configured to address a wide

range of applications implemented in multi-user of network

server models. AV 5200 and AV 6200 Series systems gen-

erally support 40 to 250 asynchronous users in typical com-

mercial applications. This is only an estimate, however;

appropriate user counts will vary greatly by application.

As servers, these systems provide file and compute resources

for AViiON workstations, X-windows terminals, and

DASHER/386 systems distributed across a local area network.

Configured for multi-user applications, they can connect up

to 512 (AV 5200) or 640 (AV 6200) asynchronous devices

through VME distributed async host adapters and cluster

controllers.
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Figure 1. AViiON multi-user system configuration.

Industry-standard AViiON Server Systems offer customers

superior price/performance in systems which are both

configurable and balanced. Mass storage subsystems

meet a range of user capacity and cost requirements, while pro-

viding high-performance I/O. The many configuration choices

— single- or dual-processor, rackmount or office packaging

— match the needs of many different customers.

AViiON system design is oriented towards performance; the

Motorola 88000 chip set has a highly pipelined architecture,

fast instruction execution, and integrated floating point.

Equally important, the chip set architecture provides for

multiprocessing (figure 3) so that customers can approximately

double CPU performance with only a board swap.

The performance orientation of the AViiION systems carries

through to the selection of peripherals and controller boards.

For example, the mass storage controllers selected for the

For Internal Use Only 046-001191-02

AV 5000 and AV 6000 Series are among the highest speed

available: they transfer data to the CPU and memory across

an industry-standard 40 MB/sec VME bus.

CPU

The AVIiON Server System CPU is the Motorola 88100,

Implemented with Motorola’s HCMOS technology, the

MC88100 incorporates 32-bit registers, data paths, and

addresses. Because of the importance of maintaining a filled

pipeline in RISC processors, the MC88100 incorporates four

independent execution units (integer, floating point, data, and

instruction) which operate independently and concurrently.

Data memory accesses are performed by the data unit while

instruction prefetches are handled by the instruction unit.

A common register file provides data sharing and synchroniza-

tion control among the register units through register

scoreboarding.

IEEE P754 floating point arithmetic is fully supported by the

processor’s hardware which includes a 32-bit combinatorial
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Figure 2. AViiON Network Server configuration.

multiplier. The FPU implements two pipelines: one for

multiply instructions (6 stages) and one for all other floating

point instructions (5 stages).

Parallel operations and pipelining are integral elements

of the MC88100 design. The four execution units allow

the MC88100 to perform up to five operations in parallel (figure

4):

—Access program memory

—Execute an arithmetic, logical, or bit-field instruction

—Access data memory

—Execute floating point or integer divide instructions

—Execute floating point or integer multiply instructions

For Internal Use Only 046-001191-02

In addition, the floating point, data, and instruction units

themselves are pipelined and can complete an operation in

every clock cycle:

—Up to five floating point add, subtract, compare, or

convert instructions can execute simultaneously

—Up to six floating point or four integer multiply instruc-

tions execute simultaneously

—Up to three data memory accesses can be in progress

simultaneously:

—Iwo memory accesses on the external bus

—One address calculation

—Up to two instruction fetches can be in progress

simultaneously

The MC88100 instruction set contains 51 instructions. All

integer arithmetic, logical, and bit field instructions, and

certain flow control instructions can execute in a single
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Figure 3. AV 5200/6200 system board architecture.
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Figure 4. Parallel operations-5—performed by RISC CPU.

cycle. Figure 5 is the MC88100 programming model: figure 6,

the MC88100 instruction set.

The MC88l00 uses a two-port, non-multiplexed memory

access scheme (Harvard architecture). Transfers to and from

the CMMU chips are performed through dedicated address

and data paths; instruction fetches also take place over

dedicated paths. These ports operate concurrently, eliminating

bus contention between data accesses and instruction fetches.

Memory Management/Caching

The MC88200 CMMU is a high-performance, HCMOS VLSI

device which provides zero-wait-state memory management

and data caching. The MMU (memory management unit)

supports a demand-paged, virtual memory environment with

two logical address ranges (user/supervisor) of 4 GB each.

Translated addresses are provided by one of two ATCs

(address translation caches), providing address translation

For Internal Use Only 046-001191-02

in one clock cycle for most memory accesses. The PATC

(page address translation cache) is a 56-entry, fully asso-

Ciative cache containing recently used translations for 4 KB

memory pages and is maintained by MC88200 hardware.

The BATC (block address translation cache) is a 10-entry

cache, loaded by software, containing translations for

512 KB memory blocks.

The CMMU data cache is a 16 KB, four-way, set-associative

cache for instruction or data storage. The cache incor-

porates memory-update policies and cache coherency

mechanisms that support multiprocessor applications. Each

cache set employs an LRU (least recently used) replacement

algorithm to allocate cache entries. The AViiON Server System

maintains cache coherency through a copy-back mechanism.

Memory

The AViiON 5200 and AV 6200 Series system board

contains 16 MB of 100ns ERCC memory. The ERCC memory
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Figure 5. MC 88100 programming model.

performs single-bit error correction and double-bit error Specification, Revision C.1. The VME bus is an industry-

detection. Up to four expansion memory boards may be standard 40 MB/sec bus which provides for data transfers

configured in either 16 MB, 32 MB, or 48 MB increments. between the system board and all controllers such as those

/ for mass storage and communications. Data General’s

implementation of this bus incorporates high-performance

features such as block transfers.

Both system board and expansion board memory are

implemented in ZIP packaging with IMx1 bit DRAM

elements organized into rows of 1M x39 bits each, with

a 2:1 interleave factor. | J1/J2 connectors are provided for all 10 chassis slots to

connect to standard P1/P2 connectors on Eurocard 6U

form factor (233mm xX 160mm) VME boards. J3 con-

nectors are provided for slots 1-6 and are reserved for the

proprietary Pexbus. 9U form factor (400mm x 366mm)

boards are also supported so long as they use VME stan-

Two busses provide paths for all communications between dard signals on the J1/J2 connectors only. Since the slots

boards in the system. themselves are all 9U form factor, an adapter is required to

The VME bus on AV 5200 and AV 6200 Series systems configure 6U boards. Such an adapter is included with all
; ; ; , 6U form factor boards sold by Data General. Figure 7
is fully compliant electrically with Motorola s VME Bus displays 9U and 6U VME Eurocards.

Expansion memory boards are a 9U form factor and

interface to the system’s memory bus.

Bus Structure
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Integer Arithmetic Instructions Load/Store/Exchange Instructions

Mnemonic Description

add Add

addu Add Unsigned

cmp Compare

div Divide

divu Divide Unsigned

mul Multiply

sub Subtract

subu Subtract Unsigned

Mnemonic Description

Id Load Register from Memory

ida Load Address

Ider Load from Control Register

st Store Register to Memory

stcr Store to Control Register

xcr Exchange Control Register

xmem | Exchange Register with Memory

Floating-Point Arithmetic Instructions

Flow-Control Instructions

Mnemonic Description

bbO Branch on Bit Clear

bb1 Branch on Bit Set

bend Conditional Branch

br Unconditional Branch

bsr Branch to Subroutine

jmp Unconditional Jump

jsr Jump to Subroutine

rte Return from Exception

tbo Trap on Bit Clear

tb1 Trap on Bit Set

tbnd Trap on Bounds Check

tend Conditional Trap

Bit-Field Instructions

Mnemonic Description

clr Clear Bit Field

ext Extract Signed Bit Field

extu Extract Unsigned Bit Field

ff0 Find First Bit Clear

ff1 Find First Bit Set

mak Make Bit Field

rot Rotate Register

set Set Bit Field

Mnemonic Description

fadd Floating-Point Add

femp_ Floating-Point Compare

fdiv Floating-Point Divide

fidcr Load from Floating-Point Control Register

fit Convert Integer to Floating Point

fmul Floating-Point Multiply

fstcr Store to Floating-Point Control Register

fsub Floating-Point Subtract

fxcr Exchange Floating-Point Control Register

int Round Floating-Point to Integer

nint Round Floating-Point to Nearest Integer

trnc Truncate Floating-Point to integer

Logical Instructions

Mnemonic Description

and AND

mask Logical Mask Immediate

or OR

xor Exclusive OR

DG-28973

Figure 6. MC88100 instruction set.

Mechanically, in order for a 6U form factor board to mate

with the DG 6U-9U adapter, it must operate without a

front panel and that front panel must be user removeable.

This is the case with all the 6U VME boards sold by Data

General and is the case with the large majority of third-

party boards. It is a limitation of which the customer

should be aware, however, should he intend to configure

third-party VME bus products. More expensive third-party

adapter products such as the Dawn Model #9U400/6U-1

(Dawn VME Products, 47073 Warm Springs Blvd., Fremont,

CA 94539 (415/657-4444) do not have this limitation,

but do violate the VME bus specification by extending

by three inches the distance from a driver on the VME

board to the backpanel. It should be noted that this

For Internal Use Only 046-001191-02

mechanical discussion also applies to Sun Microsystems

VME-based systems and is, therefore, not unique to

Data General.

The Pexbus (buffered memory bus) is also bussed to the

backplane of slots 1 through 6 for communication between

the system board and all system memory, on-board and

expansion. Slots 1-6 utilize not only J3/P3 but also user-

defined pins on J2/P2. Therefore, third-party or custom

boards using the user-defined pins on J2/P2 should be

configured only in slots 7-10. It is a superset of Motorola’s

Mbus used by the MC88200 cache chips to provide a

high-speed data path to system memory. The Pexbus is
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Packaging

Two packaging schemes are available: free-standing office

(AV 5200 Series) and rackmount (AV 6200 Series) (figures

8 and 9).

6U Pt ' The office package is an attractive 17225” W x 24.75" H
Eurocard 233 mm x 25.5” D caster-mounted, integrated system suitable for

P2 | an office environment. In addition to the 10-slot card cage
366 mm and a 750 watt power supply, the office system can incor-

porate up to three full-height 5.25” disks and up to two half-

curnes id P3 | height 5.25 ” removeable media devices such as the 150 MB QIC
cartridge tape. Additional mass storage, such as a desktop reel-

to-reel tapes, can be added externally.

— 400 mm ——> The rackmount chassis incorporates the 10-slot card cage
with a 520 watt power supply in a NEMA-standard

14"-high chassis.

160 mm

VME Eurocards

9U and 6 U System Capacities

9U Eurocard 400.0 x 366.7 mm Table 1 shows maximum capacities for AV 5200 and AV 6200

15.748 x 14.437 inches Series systems. Slot and bulkhead restrictions prevent all max-

6U Eurocard 160.0 x 233.35 mm ima from being configured simultaneously. For example, the

6.299 x 9.187 inches synch board has been qualified to configure up to 4 boards

in both the office and rackmount chassis. Bulkhead connec-

tor limitations would only allow 4 ports to be used on the

office package and 8 ports with the rackmount chassis. See

the Configurations/Ordering section for more information.

10-04673

Figure 7. 9U and 6U VME Eurocards

not an industry standard and is used only by the system

board and DGC expansion memory for the AV 5200 and

AV 6200 Series systems. AV AV

Features 5200/5220 6200/6220

DG/UX
VME slots 10 10

DG/UX for RISC Systems is an advanced implemen- Memory 208 MB 208 MB

tation of the UNIX Operating System based on AT&T's Asynchronous connects 512 640

V.3 Release 1 and the Berkeley Software Distribution (VDA/VDC)

(BSD) 4.3 operating systems, as well as the POSIX applica- Asynchronous connects 2 16
tion interface standard. It also incorporates the 88o0pen Binary (VAC/16)

Compatibility Standards and the X Windows Version 11
. th t LAN 2 2Release 3.0 standard among other industry, government, or Btherne

de facto standards. DG/UX supports TCP/IP protocols for Synchronous boards/ports = 4/4 4/8
file transfer; remote disk access is provided by the Network Disk capacity:
File System (NFS). | Integral 1944 MB N/A

External 2648 MB 25.9 GB*

DG/ UX offers a number of capabilities not generally Cartridge tapes (150 MB) 4 4

available from other vendors. These capabilities include ful-
Reel-to-reel tapes 4 4

ly symmetric multiprocessing, an advanced file system with

data security and recovery features as well as support for large “Based on 4 SCSI controllers connected to 4 Combined Storage

file systems and files, a medium-term scheduler for superior Subsystems for a total of 15 x 662 MB SCSI disks and 1 x
throughput and guaranteed forward response under heavy 150 MB cartridge tape plus 4 SMD controllers connected to

. total of 16 x 1 D disks.
load, and enhanced error-reporting. a total of 16 x 1 GB SMD disks

Table 1. AV 5200 and AV 6200 system capacities.
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Front View 1. Blower Baffle 7. J Box PCB
2. Power Supply 8. Top Skin

3. Peripherals 9. Rear Skin

4. Card Cage 10. Side Skin

5. Base 11. Front Bezel

6. Screen/Baffle 12. Back Plane

DG-28971

Figure 8. AV 5200/5220 office packaging.
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Power Supply

Connector

Bulkhead

Fan Module 
Backplane

10 Slot

Card Cage

Plastic

Front Panel

DG-28978

Figure 9. AV 6200/6220 rackmount packaging.
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Communications

Asynchronous Communications

Three methods are provided to connect asynchronous devices

to AV 5200 and AV 6200 Systems.

For low-connect counts, up to 16 RS232 devices can be con-

nected through the VAC/16 (VME Asynchronous Con-

troller/16). Each VAC/16 is a 6U form factor board which

includes a Motorola 68020 processor, 192 KB static RAM

buffer, 128 KB EPROM, and two custom VLSI octarts. All

sixteen lines are full duplex. The board has an aggregate

maximum data rate of 16 x 122 KBPS full duplex. All 16 ports

support modem connection.

A TCP/IP Ethernet LAn based terminal server connection

scheme is available from Data General Network Services. In

early 1990, DGNS will publish standard prices for TCP/IP

network components and services.

Also available is terminal services host adapter solution. Ter-

minal services should not be confused with the traditional ter-

minal server which permits terminals to be simultaneously

logged onto multiple systems. The terminal services host

adapter merely allows the concentration of terminal hook-ups

some distance from the rear bulkhead of the system via a single

coax cable. This relieves cabling concentration problems at

the rear of the bulkhead and also dramatically increases

the number of connects per VME slot.

The VDA/128 (VME Distributed Async) is the 6U form

factor board which plugs into a VME slot in the AViiON Server

System and connected to the VDC (VME Distributed Cluster)

boxes through an RG62 coax cable. Up to 128 lines per

VDA/128 may be connected through distributed clusters. For

typical commercial applications, however, the users

per VDA/128 should be limited to approximately 64 for

performance reasons.

The VDA/128 is based on a 12.5 MHz 68010 processor

with 512 KB of zero-wait-state DRAM and 16 KB of

dual-ported memory. It supports a 2.5 Mbit/second serial

bus interface to the cluster controllers. The distributed clusters

are based on a 10 MHz 68000 processor with 32 KB of static

RAM for buffering and microprocessor support and 2 KB

of static RAM for coaxial serial interface buffer support.

The distributed clusters are available in two varieties:

VDC/8P (eight RS232 lines plus Centronics port) and

VDC/16 (sixteen RS232 lines) (figure 10). The aggregate

throughput of the eight-line cluster is 8 x 192 KBps half-

duplex; that of the sixteen-line cluster is 16 x 9600 bps

half-duplex. All cluster controllers support the following

For Internal Use Only
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RS232C signals: CTS, DCD, DSR, DTR, RTS, RXD, TXD,

and Ground as does the VAC/16. This allows every port to

support modems.

Synchronous Communications

Synchronous communications for the AV 5200 and AV6200

Systems are handled by the VSC/4 (VME Bus Synchronous

Controller). This 6 U form factor controller offers four multi-

protocol serial communications channels (RS232C/RS422)

with full duplex DMA operation using two Zilog 8530 SCC

chips. The board is built around an 8 MHz Intel 80186

processor and contains 512 KB or on-board zero-wait-state

RAM with parity. The hardware design allows for data to

be transferred to and from the host system using either the

dual-ported memory buffer or the 32-bit full duplex DMA

circuitry. Two independent sync protocols can be handled

simultaneously by this board. Aggregate throughput is

1.6 Mbit/sec.

LAN Communications

Ethernet LAN communications are provided by the VEC

(VME Bus Ethernet LAN Controller), an OEM’d version of

the Interphase Hawk Communications Controller. This board

implements IEEE 802.3 Ethernet on a6U VME board with

an intelligent Ethernet controller chip (7990 LANCE) and a

256 KB dual-ported data buffer, providing high-speed, 32-bit

bus slave data access. The controller chip communicates

with the on-board memory for all command and data trans-

actions. The data packet is placed or retrieved from the

buffer on the VME bus from main memory via a software

process which handles cache coherency.

Mass Storage

AViiON Server Systems take full advantage of high-

performance, industry-standard peripherals to provide users

with a wide range of mass storage options. This varieyt gives

customers the ability to closely match their peripheral con-

figurations with their application needs as well as allowing

for the configuration of balanced systems, i.e., systems in

which mass storage does not act as a bottleneck to total

system throughput.

The rest of this section describes the specific mass storage

options available on the AV 5200 and AV 6200 systems. Not

all peripherals are available on both the office-packaged

and the rackmount system. Configurability also varies

between the two styles. Therefore, it is important to your

customer that the system style be matched with his periph-

eral expansion needs. It is also important to read the

Company Confidential
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Figure 10. VME distributed cluster controller (VDC). T-connector shipped with VDC. Cables are Model 15338Exxx cluster

extension cables.

explanations in this section and the appropriate mass

storage MAPS/PLUS articles to fully understand the per-

formance implications of various mass storage choices.

Winchester Disks AV 5200 Systems

Winchester disk storage within the AV 5200 Series inte-

grated cabinet is provided by the Model 6442-I and Model

6555-I Winchester disks. These 5.25” full-height ESDI

interface disks have a 322 MB and 648 MB formatted

capacity respectively. A total of three of these disks can

be integrated within the package with a maximum integral

capacity of 1944 MB. |

SCSI Disks in Peripheral Housing Unit

' Additional 5.25” disk storage can be provided outside of

the AV 5200 System package through the Model 10565

Peripheral Housing Unit. Each Peripheral Housing Unit

can support up to 3 half-height (or 1 full-height and

1 half-height) SCSI-interface 5.25” peripherals. One Periph-

For internal Use Only 046-001191-02

eral Housing Unit can be configured off the SCSI controller

included with the base AV 5200 system package. By adding

a second SCSI controller, 3 additional Peripheral Housing

Units can be configured. Therefore, a total of 4 full-height

disks can be added externally to an AV 5200 system.

Either Model 6491-E (322 MB) or Model 6554-E (662 MB)

can be configured with the Peripheral Housing Unit. Both

of these disks are full-height devices.

Cartridge Tape Drives

All AV 5200 systems come packaged with an integral

150 MB QIC cartridge tape drive. In addition to reading

and writing QIC-1ISOMB formats, this tape can read and write

QIC-120MB and read QIC-60MB or QIC-40MB. This

cartridge tape is the standard distribution media specified

by the 88Open Committee and also features full-boot

functionality as well as offering high-speed, reliable (read-

after-write) backup. The 150 MB cartridge tape is a half-height

5.25" SCSI device.

202-24
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The 150 MB cartridge tape is also required for media

distribution (diagnostics and software) purposes on the

AV 6200 rackmount systems although it is not integrated

in the base package. For these systems, it may be configured

in the rackmount Combined Storage Subsystem.

Available on both the AV 5200 and AV 6200 systems is the

8mm, 2GB Backup/Retrieval Subsystem. This full height,

5.25’ SCSI peripheral can be configured in a Peripheral

Housing Unit for AV 5200 systems. Models 6591-E and 6591-A.

For AV 6200 systems, the tape is mounted in a CSS chassis,

Model 6590-M.

Reel-to-Reel Tape

A 1600bpi, 100ips reel-to-reel tape option is provided for both

AV 5200 and AV 6200 systems. Model 6587-A includes an

attractive enclosure designed for placement upon a desk or

table. The Model 6586-A is a 19’ rackmountable model which

requires only 8.75’ of rack space. Both models operate off a

SCSI bus and offer easy front-loading capabilities for stan-

dard half-inch magnetic tape with reels from 6’ to 10.5 '

Disks: AV 6200 Systems

Available disk configuration for the rackmount AV 6200

systems have both similarities and differences to those

available on the office-packaged AV 5200 systems. Both

systems share the ability to configure the 322 MB and 662 MB

5.25' SCSI disks. While these are configured in the Periph-

eral Housing Unit on AV 5200 systems, they would be

configured in a Combined Storage Subsystem when used with

AV 6200 systems.

On the other hand, the 322 MB and 648 MB ESDI disks

are not available for the rackmount system. This is primarily

because ESDI disks are less suitable for non-integrated

systems because of the limited cable length allowed with

ESDI connections.

Instead, 7 GB SMD- interface disks are offered. These high-

capacity, 8” drives offer the highest performance option for

AV 6200 systems while also featuring dual-porting hardware

capability. Operating system support for this hardware

capability is planned for future releases of DG/UX. These

l6ms seek drives are packaged in the same manner as the

727TMMB 8” disk subsystem in the MV line, with large config-

urations being housed in the meter-high cabinet modified to

accommodate 8 of these disks (Model 6585).

For Internal Use Only
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One SMD controller (9U form factor) controls 4 disks. With

the maximum 4 SMD controllers, the AV 6200 and AV 6225

can accommodate a maximum of 16 SMD disks of 16 GB

of disk.

VME Controller Boards

VME SCSI Controller Board (Office and Rackmount): This

6U form-factor controller board controls up to 7 devices on

an asynchronous SCSI bus with a 1.5 MB/sec asynchro-

nous transfer rate, synchronous °SMB/sec. The board is

designed around an 8 MHZ Intel 80186 processor and a

Western Digital 33C96 SCSI chip. This board is an OEM’d ver-

sion of the Ciprico Rimfire 3500. One of these boards is

included in all AV 5200 and 6200 package configurations to

support the 150 MB cartridge tape.

VME ESDI Controller Board (Ofice): This 6U form-factor

cont roller board controls the one to three ESDI disks con-

tained in the AV 5200 and AV 5220 integrated package. The

board is designed around an 8MHz Intel 80186 processor grid

contains a 5I2KB segmented read-ahead cache. This board

is an OEM’d version of the Ciprico Rimfire 3400 and is

included in all AV 5200 Series package configurations. It is

not sold separately.

VME SMD Controller Board (Rackmount): This 9U form-

factor controller board controls from 1 to 4 SMD drives for

AV 6200 Series systems with a 3.0MB/sec data transfer rate.

It is based on an Intel 80186 processor and uses a 8466 National

disk controller, 512 KB of on-board cache RAM, separate

processor and system data buses, and a proprietary VME

FIFO gate array. This controller achieves its high reliability

and performance through a variety of special functional

features including: bad sector remapping, scatter/gather DMA

operations, overlapped seeks, command queuing, command

optimization, and command coalescing (block address

optimization) with a segmented read-ahead cache. This board

is an OEM’d version of the Ciprico Rimfire 3221.

Winchester Disk Selection: AV 5200 Systems

The ESDI interface was chosen for the internal disks on the

AV 5000 office-packaged systems because of the superior per-

formance it offers on single-spindle accesses relative to SCSI.

This is primarily a function of the 512 KB segmented read-

ahead cache on the VME/ESDI controller board as well as

the lower controller overhead associated with the ESDI inter-

face. The ESDI interface cannot be used for external disks

because of cable length restrictions inherent in the ESDI

specification.
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The SCSI interface disks which can be added externally in the

Peripheral Housing Unit, however, are also high-performance

disks. They use the same head-disk assembly (HDA) as the

ESDI-interface version and thus have the same 18 ms average

seek and 1.25MB/sec data transfer rate.

Winchester Disk Selection: AV 6200 Systems

The customer who purchases a rackmount AV 6200 system has

two basic paths he can follow in selecting Winchester

disk storage: SMD and SCSI. Although there is no physical

or electrical reason that the two interfaces cannot be mixed

on a single system, it is expected that most customers will

want to choose a single disk storage interface type.

The 1 GB, 8-inch SMD disk subsystems provide the fol-

lowing advantages over the SCSI disk subsystems: signif-

icantly higher data transfer rate and greater capacity per VME

slot. The higher data transfer rates result from the greater

numbers of sectors/track on the SMD drives relative to the

SCSI drives. SMD also maximizes storage per VME slot since

each 9U form-factor SMD controller controls up to four 1 GB

SMD drives for a total of 4 GB per controller. Each

VME/SCSI controller, although it has a theoretical limit

of 7 peripheral devices, is limited by the 6-meter SCSI bus

to controlling the devices in a single CSS chassis. With 662 MB

disks, this represents 2648 MB per controller.

Under many circumstances, the SMD interface also pro-

vides the greatest overall performance. Like ESDI, SMD

is a dumb interface and hence has lower overhead in the

controller than does SCSI. The SMD controller used in the

AV 6200 systems also has a 512 KB segmented read-ahead

cache. However, overall performance can be very sensitive to

spindle count; therefore, some system configurations —

especially those with mass storage requirements in the 1 GB

to 2 GB range — may benefit from the larger number of

spindles in a SCSI configuration.

Hardware Support Services

Field Engineering

Data General Field Engineering supports the AVIION systems

with state-of-the-art service technology. There are two types

of service programs which offer a full array of options

designed to satisfy users’ uptime requirements.

The On-Call Agreement allows the flexibility of selecting

coverage periods and varied options that meet specific

application needs. Contracted on-site repair includes

unlimited parts, labor, and travel for a budgeted monthly fee.

In conjunction with the terms of the basic agreement,

users may also purchase additional options such as
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Extended On-Site Coverage, Enhanced On-Site Response

and Critical Response.

The Multiyear Plus Agreement offers all the benefits of

an On-Call Agreement and more. By signing a Multiyear Plus

Agreement with a term of 2 to 5 years, users receive discounts

of up to 10 percent over the life of their agreement.

Both agreements include 7-day, 24-hour on-line remote

diagnostic service. PCB Resume, a tool used in conjunc-

tion with remote diagnostics, enables the field engineer or

remote staff to access valuable information on the perfor-

mance history, specs, revision level, and compatibility of the

board in question. The result is fast, accurate diagnosis

and an increase in system uptime.

Additional information on service is available from a Data

General salesperson or by calling the Data General Field

Engineering Telemarketing Group at 1-800-325-3065, (in MA,

call 1-800-952-4300).

Warranty

AViiON Server Systems include a 90-day on-site warranty.

Users may take advantage of a warranty conversion option

by signing up for a Multiyear Plus Agreement. With this

agreement, warranty service will automatically be upgraded

to contract service. This warranty covers all base system com-

ponents as well as memory and controller boards.

Mass storage peripherals and packages carry either a 90-day

on-site, a one-year mail-in, or a one-year on-site war-

ranty depending upon whether they are AViiON Server-

specific, shared with AVIION workstations, or shared with

MV/Family systems. Consult your Blue Pages for the correct

warranty codes.

Configurations/Ordering

Color

The AViiON 5200/5220 (office package) uses a new Gray

(G prefix) color scheme. The AViiON 6200/6220 (rackmount)

uses the existing earthtone color scheme.

CPU and Memory Guidelines

Each system model number comes with a single- or dual-

processor system board with either 8 MB (single-processor

only) or 16 MB of on-board memory. Only one system

board may reside in a system. To upgrade from a single

to a dual processor, it is necessary for Field Engineering

to swap the system board. See the Upgrades section for details

and ordering information.
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Up to 4 memory boards may reside in a system. Any com-

bination of 16 MB, 32 MB, and 48 MB memory boards

are supported. Memory boards may also be upgraded.

A maximum of 9 VME Controller boards may be configured

if no expansion memory boards are present. Each memory

board configured reduces this number by one to a mini-

mum of 5. Additional constraints are applied by the bulk-

heads used by both office-packaged and rackmount AViiON

Server Systems. Table 2 lists limits.

Bulkhead for

Rackmount Standard

Controller with Bulkhead for

Board Office VAC/I6 Rackmount

VAC/16 2 1 0

VDA/128 4 1 5

VSC/4 4 ports 6 ports 8 ports

VLC 2 2 2

SCSI controller 2 4 4

ESDI controller 1 0 0

SMD controller 0 3 4

Table 2. VME controller board configuration limits.

When a VAC/16 is ordered with an AV 6200 Series system,

the correct bulkhead is automatically configured with the

system. If a VAC/16 is ordered later for a rackmount system,

the correct bulkhead is structured with the controller

board. Note that, for this reason, the model number for

the VAC/16 for rackmount systems is different from that for

the integrated system.

All controller boards except for the SMD controller are

a 6U Eurocard form factor and require an adapter board

to be configured in the 9U form factor chassis. This adapter

board is structured with all 6U controller cards sold by

Data General.

Mass Storage Guidelines: Office Package

All office-packaged systems come packaged with one ESDI

disk and one 150 MB QIC cartridge tape. The ESDI and

SCSI controllers required for these peripherals are also

included. Within the package, a customer may add up to

2 additional 5.25” FH ESDI interface Winchester disk drives

and one additional 5.25” HH SCSI interface removable

media device.

Additional mass storage may be added externally to

AV 5200 Series systems in the form of desktop reel-to-reel

tape drives and the Peripheral Housing Unit. The base

SCSI controller on an AV 5200 system may be extended

externally to accommodate a maximum of one external

For Internal Use Only 046-001191-02

housing (reel-to-reel tape or Peripheral Housing Unit).

A maximum of one additional VME Bus SCSI controller

may be added to an AV 5200 system. This additional controller

can be configured with up to 3 additional external housings

containing mass storage devices.

Additional ESDI devices cannot be configured externally

because of cable length limitations in the ESDI specification.

Mass Storage Guidelines: Peripheral Housing Unit

The Peripheral Housing Unit can physically accommodate

either 3 half-height or 1 full-height/1 half-height 5.25”

SCSI mass storage peripheral. Presently, the 150 MB QIC

cartridge tape, the 322 MB 5.25” SCSI Winchester disk, the

5.25" 662 MB disk, and the 2GB cartridge tape are sup-

ported in a Peripheral Housing Unit attached to an

AV 5200 System.

The Peripheral Housing Unit is not currently supported

on rackmount systems.

Mass Storage Guidelines: Rackmount Package

Unlike the office package, an AV 6200 system chassis does

not incorporate integrated mass storage. (Although pack-

aged AV 6200 systems may include mass storage, it is not

integrated with the chassis.) Rather, rackmount mass storage

peripherals are added in the same manner as with rackmount

MV/Family systems such as the MV/7800 XP.

AV 6200 Series systems accommodate both SMD and SCSI

interface peripheral devices.

The VME Bus SMD Controller can accommodate up to

four 8” SMD disks per controller. These disks require 7”

of rack space and fit two across in a cabinet (as with the

R.A.M.S. disks on the MVs). Up to4 SMD controllers can be

configured on rackmount systems without the VAC/16

bulkhead. On systems with the VAC/16 bulkhead, 3 SMD

controllers can be configured. Large SMD disk configura-

tions are best accommodated in meter-high cabinets using

the modified 8-outlet MHC for the second cabinet.

The VME Bus SCSI Controller can be used to interface to

SCSI peripherals in either:

—Standalone rackmount configurations (e.g. reel-to-reel

tape) or

—Combined Storage Subsystem configurations (e.g. 150 MB

QIC cartridge tape)

Each SCSI Controller can handle a maximum of 7 periph-

eral devices but, in general, the 6-meter maximum

SCSI cable length will be the limiting factor in configuring

devices. Note that this 6-meter, industry-standard cable

length is less than that allowed on MV/Family systems

Company Confidential
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with DGC’s modified SCSI. The VME Mass Storage

Peripherals MAPS/PLUS article discusses configuration

requirements in depth. |

Slot Assignments

The system board must reside in slot 1. Expansion memory

must reside in slots 2 through 5. VME boards can be con-

figured in slots 2 through 10. Third-party or custom VME

boards which utilize the user-defined pins on J2/P2 may

be configured in slots 7 through 10 only. Table 3 displays

slot assignments.

Slot No. Slot Assignment

1 System board

2 Expansion Memory or I/O

3 Expansion Memory or I/O

4 Expansion Memory or I/O

5 Expansion Memory or I/O

6 1/O

7 1/O

8 I/O

9 I/O

10 1/O

Table 3. AV 5200, AV 6200 slot assignments.

Power

The integrated office package includes a 750-watt power

supply and the rackmount package includes a 520-watt power

supply. If only Data General controller boards and periph-

erals are configured with these systems, no configuration

restrictions are imposed by available power.

For Internal Use Only
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Below are the amperes required for each of the boards and

mass storage devices that draw current from the 5200 and 6200

series power supplies.

Current Requirements for AViiON Boards and Disks

Amperes Required

+5Vdce +2Vdce —RVdc

Single CPU/8MB 22 01 Ol

Single CPU/16MB 23 01 .O1

Dual CPU/16MB 24 01 01

16MB expansion memory 77 — —

32MB expansion memory 9 — —

48 MB expansion memory 10.5 — —

SCSI Controller 4 — —

ESDI Controller 5 — J

SMD Controller 5 5 —

VDA/128 3 2 —

VSC/4 3 Jl .06

~ VAC/16 3 25 1S

VLC 2.5 — —

ISOMB QIC tape .66 1.5 —

322MB ESDI drive 2.0 2.5 —

648M ESDI 2.0 2.5 —

_ The 5200 Series power supply provides 750 watts of power for

the office package configuration. In Japan, output of the

power supply must be limited to 670 watts because of the AC

input line cord maximum rating. The maximum DC amperes

output for the 5200 series power supply is listed below.

Amperes Watts

+5 dec 105 525

+12 dc 17 204

—12 dc 4 48

Total 777 watts

Company Confidential
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The limiting factor is the 750 watts maximum output.

Therefore, power draw cannot go to the maximum of each of

the dc outputs listed above. The total wattage cannot exceed

750 watts.

In Japan, NDG has recommended that the following

guidelines be used for configuring 5200 Series systems to the

6/0 watt maximum.

AViiON 5200/6200 Systems/Servers

Amperes Watts

+5 de 88 440

+12 de 15 180

—I2 dc 4 48

Total 668 watts

The NDG guidlines for each of the dc outputs can be

exceeded up to the maximum output of the power supply as

long as total watts does not exceed 670. For example, in Japan

atotal of 95A +5, 2A +12,and4A —12 could be configured

for a total of 667 watts.

Amperes Watts

+5 de 95 475

+12 dc 12 144

—12 dc 4 48

Total 667 watts

The 6200 series power supply is rated at 520 watts with the

following maximum dc outputs.

Amperes Watts

+5 dc 92 460

+12 dc 3 36

—12 dc 2 24

Total 520 watts

Terminals

All asynchronous connections supported by Data General

communications products on AViiON Server Systems com-

ply with the RS232 specification. AViiON Server Systems sup-

port RS232 terminals with support for ANSI control codes.

These include Data General DASHER D21x, D22x, D4lx,

D46x, D555, and D470C.

For Internal Use Only 046-001791-02

If a hardcopy terminal is used as the system console, it should

have one of the following two features to properly display

powerup error messages: not respond to backspace codes or

process a line only after receiving an End-of-Line. DASHER

D57x hardcopy terminals meet these requirements. TP1

terminals do not.

All RS232 ports on AViiION Server Systems are female

DB-25 (connected to by male DB-25 cables) as is the stan-

dard on VME bus-based systems. This is the opposite of the

convention used on MV/Family systems, most personal com-

puters, and the AVX 300 AV1iON Workstation. The proper

cable for user terminals will be automatically structured with

terminals ordered with an AVIiON Server System model

designator. Model numbers for cables ordered by themselves

are shown in the Cables section.

The cable for the system console is different from that used

for user terminals. The system console terminal should be

ordered with a —X suffix (to indicate no cable). A 25’ con-

sole cable is included with all AV 5200 and AV 6200 Series

systems. The model numbers for additional console cables are

given in the Cables section.

Printers

RS232 interface printers are supported on the second RS232

port on the system board, the VAC/16, or the ports on VDC

cluster controllers. In addition, the system board has a

parallel port selectable for Data Products or Centronics

interfaces. The VDC/8P cluster controllers each incorporate

one Centronics interface along with their 8 RS232 ports. All

Data General printers which meet these interface requirements

are supported.

Models 4595-4599, Data General’s fully formed, impact line

printers can be used on the 5200 and 6200 series. Any of these

models can be driven directly from the parallel printer port

(using the Data Products interface) located on the CPU board.

In addition, models 4595-4597 can be connected to the

VDC/8P parallel Centronics port or off of any VDC asyn-

chronous port. Connection to VDC ports (Centronics parallel

or RS232 and RS422 asynchronous) requires the addition of

Model 4601 printed circuit board in the printers.

To run a 1200LPM printer (Model 4597) on a asynchronous

port requires a 19.2 bps line. The printer line must have the

highest priority on the VDA/128 to ensure that it operates at

full speed.

Ethernet LAN Guidelines

The Ethernet controller board for VME bus-based AV1iON

Server Systems (VLC) has a standard DB-15 connector and

uses the same drop cables and transceivers as do MV/Family

systems (figure 12). Table 4 lists model numbers.

202-30
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Figure 12. Client-server network with multiport transceivers

e Daisy-chained SCSI peripheral housings (such as to

Model No. Description , connect 2 PHUs)
e AVION Server Systems to SMD Winchester disk drives

4540 N tap for Thick Ethernet © VDA/128 to VDC/16 and VDC/8P cluster controller boxes
4540-A BNC tap for Thin Ethernet (cluster extension cables)
4540-B Vampire tap for Thick Ethernet
4619 8-port transceiver (8PE-E) SCSI champ connectors are used by the Peripheral Housing
1226 5-meter drop cable Unit, 1600 bpi reel-to-reel tape drive, and the AViiON Server

1326-A 20-meter drop cable Systems themselves. The RT Sub-D SCSI connectors are

used by the Combined Storage Subsystem (applicable to AV

Table 4. Transceivers and drop cables for Ethernet LANs. 6200 Series Systems only). Table 5 lists cable model numbers.

Cabling

Cabling must be ordered separately to connect:

e AVION Server Systems to SCSI peripheral housings such

as the Peripheral Housing Unit (PHU), Combined Storage

Subsystem (CSS), and 1600 bpi reel-to-reel tape drive

For Internal Use Only 046-001191-02 Company Confidential



Table 5. AViiON Server System cables.

Model No. Description

15342K005 5' ext A I/F cable kit

15342K010 10’ ext A I/F cable kit

15342K020 20' ext A I/F cable kit

15342K030 30’ ext A I/F cable kit

15342K040 40’ ext A I/F cable kit

15343K001 1.3’ ext A daisy cable kit

15343K005 5’ ext A daisy cable kit

15343K010 10’ ext A daisy cable kit

15343K020 20' ext A daisy cable kit

15344K0055 5' ext B I/F cable kit

15344K010 10' ext B I/F cable kit

15344K020 20’ ext B I/F cable kit

15344K030 30’ ext B I/F cable kit

15344K040 40’ ext B I/F cable kit

Data General Volume II Open Systems 202-32
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e Model 6541-K includes an expansion 8” disk only,

Model No. Description 15344K010, and 15343K001

© Model 7408 (SMD Controller) includes one 15342K010 with

15338EO25 25‘ cluster extension cable—VDA/12° the controller board

15338E050 50’ cluster extension cable—VDA/128 .

15338E100 100’ cluster extension cable—VDA/128 If a customer has previously purchased a Model 6541-A and

15339E010 10’ async system console cable wishes to add a second drive to the pair, a 6541-K should be

15339E015 15’ async system console cable ordered—not a second 6541-A.

5339E025 25" async system console cable Additional cables must be ordered with Models 6541-A and
15340E010 10’ async terminal cable . . . .

6542-A if these are the third and fourth disks in a sub-
15340E015 15’ async terminal cable . .
1540E025 25’ async terminal cable system. In these cases, the ‘‘A’’ daisy chain cont rol cable

15325E001 1.3’ SCSI champ x champ cable (15343Kxxx) must be ordered between drive 2 and drive 3. See

15325E005 SCSI champ x champ cable, 5’ the AViiON Mass Storage article for a complete explanation

15325E010 SCSI champ x champ cable, 10’ of SMD subsystem cabling.

15326E005 SCSI RT Sub-D x champ cable, 5S’

15326E010 SCSI RT Sub-D x champ cable, 10’ Model Numbers

15345 E015 15' Centronics printer cable . .
15345E025 25’ Centronics printer cable Table 7 lists model numbers for AViiON AV 5200 Series (office-

15346E015 15' Data Products printer cable packaged) systems, table 8, for AV 6200 Series (rackmount)
15346E025 25’ Data Products printer cable base systems, and table 9 for AV 6200 Series system packages.

Table 10 lists model numbers for expansion memory; and table

ll, for VME bus communications controllers. Tables 12

through 14 list mass storage options for AV 5200 systems, for

the Peripheral Housing Unit, and for AV 6200 systems.

Model No. Description

G 70078@* AV 5200 with single 25 MHz CPU,
16 MB memory, 322 MB ESDI disk.

150 MB QIC cartridge tape

G 70079 @* av 5200 with single 25 MHz CPU,

16 MB memory, 648 MB ESDI disk,

150 MB QIC cartridge tape

G 70080@* AV 5220 with dual 25 MHz CPU,

16 MB memory, 648 MB ESDI disk,

150 MB QIC cartridge tape

**<@’’ =AC power. For the AV 5000 Series.

@ = A(-,1,5,6,%8,9,0).

Table 6. SMD cabling for AV 6200 systems.

SMD Winchester Disks

Table 6 lists model numbers for the required cabling for SMD

Winchester disk storage on AV 6200 Series systems.

The required cabling is included with AV 6200 packaged

systems which include SMD Winchester disks.

Additional SMD disk ordering information:

¢ Model 6541-A includes the rack tray for two 8” drives, one

drive, and 15344K010

¢ Model 6542-A includes the rack tray for two 8” drives, two

drives, 15343K001, and (2) 15344K010

For Internal Use Only

Table 7. AV 5200 Series (office-packaged) systems.

Model Description

E 70081 @* AV 6200 with single 25 MHz CPU,

8 MB memory

E 70082 @* AV 6200 with sin gle 25 MHz CPU,

16 MB memory

E 70083 @* AV 6220 with dual 25 MHz CPU,

16 MB memory

*°“@’’ = AC power. For the AV 6200 Series.

@ = A(-, ,2,4).

046-001191-02

Table 8. AV 6200 Series (rackmount) base systems.
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Model Description Model Description

E 70084 AV 6200 w/single 25 MHz, CPU, 7406 VAC/16.

16 MB memory, two 1 GB 8” SMD disks
? , 7 VAC/16 f t150 MB cartridge tape in CSS, SMD and 00 (16 tor integrated systems

SCSI VMEbus-controllers. VMEbus Al VDA/28
Ethernet LAN controller, required cabling, 7402 VDC/8P

meter-high cabinet (1605-B) 7403 VDC/16

E 70085 AV 6220 w/dual 25 MHz CPU.
° 416 MB memory, two 1 GB 8" SMD disks, M05 VLC

150 MB cartridge tape in CSS, SMD, and 7404 VSC/4 for 5200 systems
SCSI VMEbus controllers. VMEbus 7404-V VSC/4 for 6200 systems

Ethernet LAN controller, required cabling, 7409 6U/9U VME Adapter Board*

meter-high cabinet (1605-B)
E 70086AV 6200 with single 25 MHz CPU, *Required to configure third-party 6 U boards only.

16 MB memory, two 1 GB 8” SMD disks,

150 MB cartridge tape in CSS, SMD and Table 11. VME bus communications controllers.

SCSI VMEbus controllers, VMEbus

Ethernet LAN controller, required cabling Microcode

and 1344-A 60” cabinet. Power receptacles |

for 8 rackmount devices are included. Because AVIION systems are based on a RISC processor, they

E 70087 AV 6220 with dual 25 MHz CPU, do not use microcode.

16 MB memory, two 1 GB 8” SMD disks,

150 MB cartridge tape in CSS chassis, tem Sott

SMD and SCSI VMEbus controllers, Syste onware
VME bus Ethernet LAN controller, _ AViiON Server System model numbers do not include a
required cabling, and 1344-A 60” cabinet. bundled RTU for the operating systems.

Power receptacles for 8 rackmount

devices are included. A wide variety of DG/UX system software packages are

E 70088 AV 6200 with single 25 MHz CPU, available for both server and multi-user AViiON Server System

eae OMB OIC cartridee tap . SCSI disks configurations. Multi-user DG/UX licenses are classes by user
housed in a CSS cabin ot, VMEbus SCS] count categories. For ordering information on system software
controller, VMEbus Ethernet controller, packages, please r efer to the MAPS/ PLUS ar ticles on 88000

required cabling, 60” 1344-A cabinet Unix software.

E 70089 AV 6220 with dual 25 MHz, CPU,

16MB memory, three 662 5.25” SCSI disks Upgrades

and 150 MB QIC cartridge tape housed -

in a CSS cabinet, VMEbus SCSI controller, System board upgrades are offered through the Upgrades

VMEbus Ethernet LAN controller, Marketing Group of the Continuing Products Division and

required cabling, 60" 1344-A cabinet are listed in table 15. These upgrades require only a simple

Table 9. AV 6200 Series system packages.

board swap and include Field Engineering installation and

deinstallation. If you have any questions regarding upgrades

or would like to upgrade a system or component not listed here,

please call a CPD Marketing Specialist at 508-870-1400.

Model Description

7001 16 MB expansion memory board

7002 32 MB expansion memory board

7003 48 MB exansion memory board

Table 10. AV 5200, AV 6200 expansion memory.

For Internal Use Only 046-001191-02

Model No. Description

USTGIRA Upgrade a single CPU AV 5100 or

AV 6100 with 16 MB memory to a

dual CPU AV 5220 or AV 6220 with

16 MB memory

USTG12B Upgrade a single CPU C 5200 or AV 6200
with 16 MB memory to a dual AV 5220 or

AV 6220 with 16 MB memory

Table 15. AViiON Server System upgrade.

Company Confidential



Data General Volume II Open Systems 202-34

MAPS/PLUS Hardware AViiON 5200/6200 Systems/Servers November 1989

Related Information

Table 16 lists customer manuals for FCS; table 17,

MAPS/PLUS articles and sales collateral.

Model No. Description Size, I/F

G6577-I 150 MB QIC cartridge tape (integral add-on) 5.25’’ HH SCSI

G6442-I 322 MB ESDI disk (integral add-on) 5.25” FH ESDI

G6555-I 648 MB ESDI disk (integral add-on) 5.25”? FH ESDI

7407 VMEbus SCSI controller (add-on) for AViiON 5000 systems

G6587-A 1600bpi reel-to-reel tape (external tabletop) SCSI

Table 12. Mass storage options for AV 5200 systems.

Model No. Description Size, I/F

G10565-@* Peripheral Housing Unit (PHU)

G6577-E 150 MB QIC cartridge tape 5.25 HH SCSI

G6591-E 2 GB cartridge tape 5.25’ FH SCSI

G6491-E 322 MB SCSI 5.25’ Winchester disk 5.25’ FH SCSI

G6554-E 662 MB SCSI 5.25”’ Winchester disk 5.25’’ FH SCSI

G6601-@ PHU w/ 322 MB disk

G6605-@ PHU w/ 662 MB disk

G6602-@ PHU w/ 150 MB tape

G6591-A@ PHU w/ 2 GB cartridge tape

G6604-@ PHU w/322 MB disk and 150 MB tape

*’?@’’ = AC power. For Peripheral Housing Unit. @ = -,1,5,6,7,8,9.

Table 13. Mass storage options for Peripheral Housing Unit.

Model No. Description Size, I/F

6577-A 150 MB QIC cartridge tape with CSS chassis

6590-A 2 GB cartridge tape with CSS chassis

6443-A 322 MB SCSI 5.25”’ disk with CSS chassis

6593-A 662 MB SCSI 5.25”’ disk with CSS chassis

6577-M 150 MB QIC cartridge tape for CSS (add-on) 5.25’? HH SCSI

6590-M 2 GB cartridge tape for CSS (add-on) 5.25’ FH SCSI

6491-M 322 MB SCSI 5.25”’ disk for CSS (add-on) 5.25’’ FH SCSI

6554-M 662 MB SCSI 5.25” disk for CSS (add-on) 5.25’” FH SCSI

6541-A 1 GB 8’ SMD Winchester disk with tray for 2 drives

6542-A Two x 1 GB 8”? SMD Winchester disk with mounting hardware 8’? SMD

6541-K 1 GB 8”’ SMD disk (no mounting tray). Upgrade for 6541-A. 8’? SMD

7407-V VMEbus SCSI controller for AViiON 6000 systems

7408 VMEbus SMD controller

6585 Modified meter-high cabinet (8 receptacles) for SMD drives

6586-A 1600 bpi reel-to-reel tape drive (rackmount) SCSI

Table 14. Mass storage options for AV 6200 systems.

For Internal Use Only 046-001191-02 Company Confidential
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Part No. Title

AVIiON 5000 SYSTEM OWNER’S DOC. PACKAGE

014-001806 Setting Up and Starting AViiON 5000 Series Systems

014-001802 Using the AViiON System Control Monitor

AViiON 5000 VAR/OEM DOC. PACKAGE

015-000355 Expanding AViiON 5000 Series Systems

AViiON 6000 S YSTEM OWNER’S DOC. PACKAGE

014-001807 Starting AVION 6000 Series Systems

014-001802 Using the AViiON System Control Monitor

AViiON 6000 VAR/OEM DOC. PACKAGE

015-000345 Expanding AViiON 6000 Series Systems

AViUON 5000 AND 6000 SERIES SYSTEMS PROGRAMMER’S DOC. PACKAGE

014-001805 AViiON 5000 and 6000 Series Systems: Using the System Board Architecture and Programming Its

Registers

014-001808 MC88200 User’s Manual, Cache Memory/Management Unit (CMMU)

014-001809 MC88I00 User’s Manual, Reduced Instruction Set Computer (RISC)

MODEL 10565 MASS-STORAGE SUBSYSTEM OWNER’S PACKAGE

014-001810 Installing and Operating the Model 10565 Mass-Storage Subsystem

MASS STORAGE DRIVE MANUALS

014-001699 Model 6536 Tape Drive Operations and Maintenance (-00 vendor manual on the shelf; -01 manual on

the shelf 6/24-150 MB Cartridge Tape

014-001692 6586/6587 Magnetic Tape Drive Installation Guide

014-001460 Disk Drive Model 6491 Series General Specifications (-01 now on the shelf; rackmount drive, not office

systems)-322MB Winchester Disk Drive

MASS STORAGE OEM/VAR MANUALS

014-001756 Rimfire 3500 VMEbus SCSI Host Adapter with Floppy Port Product Specification

014-001757 Rimfire 3400 VMEbus ESDI Driver Controller Product Specification

014-001758 Rimfire 3200 VMEbus SMD-E Disk Controller Product Specification

COMMUNICATIONS OEM/VAR MANUALS

014-001813 HPS Cluster Controller Technical Manual (VDC/8P, VDC/16)

014-001814 HPS Cluster Controller Installation Guide (VDC/8P, VDC/16)

014-001815 HPS VMEbus Host Adapters Technical Manual (VDA/128)

014-001816 DCP 8820 Technical Manual (VSC/4) |

014-001817 Model 6236 Technical Manual (VAC/16)

014-001818 High-Performance VMEbus Ethernet Communications Controller User’s Guide (VLC)

069-000347 HPS Terminal Control Software User Manual

069-000348 HPS Application Installation Manual -

069-000349 HPS Diagnostic Application user Manual

Table 16. List of customer manuals for FCS of AViiON Systems Servers.
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a Performance: Sustained block mode VME bus

Part No. Description transfer rate: 25 MByte/sec

046-001195 AViiON 300 Workstation MAPS/PLUS Lines: Data transfer master:

article, page 202-3 —D32, D16, DO8[EO)

046-001196 VME Communications Controllers —AR, A24, Al6
MAPS/PLUS article, page 271-113 ADO (Address Only Cycles)

? PAE —RMW (Read Modify Write)
046-000924 AViiON Mass Storage MAPS/PLUS

article, page 239-29

DG/UX 4.20 MAPS/PLUS article,

page 301-12.3

DG/UX TCP/IP MAPS/PLUS

article, page 330-15

046-001013-01

046-000848-03

046-001139 Green Hillscompilers MAPS/PLUS

article, page 320-73

012-3583 AViiON Server Systems brochure

012-3582 AViiON 300 Workstation brochure

012-3584 DG/UX brochure

012-3568 DG/UX 4.10 for AViiON Systems

product brief

012-3518 88K Concept flyer

Table 17, MAPS/PLUS articles and sales collateral.

Specifications

Processor

CPU:

25 MHz Motorola 88100 HCMOS technology

32-bit RISC processor: IEEE P754 floating point support

on-chip M

Separate data and instruction ass Storage
memory ports Winchester storage (inte-

Hardware register scoreboard gral to office system):

Motorola 88200 CMMU: HCMOS technology

16 KB, 4-way set-associative

physical cache

MMU with user/supervisor logical

address space of 4 GB each

Memory

Minimum 8 MB to maximum 208 MB

ERCC wtih single-bit correction and double-bit detection

100ns 1 MBit DRAMSs in ZIP packaging

VME Bus

Slots:

10 9U slots: 6 slots also

support the memory bus:

Electrically compliant with

Motorola VME specification.

Revision C.1

For Internal Use Only 046-001191-02

Data transfer slave:

—D32, D1l6, DO9(EO)

—UAT (Unaligned Address

Transfer)

—A32, A24, Al6

—ADO

—RMW

—BLIT (Block Transfer)

—Location monitor Al6

Requestor:

—Any one of BR (0-3)

—Any one of ROR, RWD, RONR

Interrupter:

—Any one of I(1-7)

—D08(O)

—ROAK (Release on

Acknowledge)

Interrupt handler:

—1H(1-7), DO8(O)

Slots 1 functions (selectable):

—SYSCLK driver

—Power Monitor (power supply)

—IACK daisy chain driver

—Bus timer (BTO(32, 64, 128))

—Arbiter (PRI, RRS, SGL)

322 MB 5.25’’ ESDI Winchester

disk:

—Maximum of 3

—1.25 MB/sec data transfer rate

—l8ms average seek
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322 MB 5.25”? SCSI Winchester CommunicationsWinchester storage (CSS

and PHU):

Winchester storage

(rackmount):

Cartridge tape:

Reel-to-reel tape

(desktop):

ESDI controller:

SCSI controller:

SMD controller:

For Internal Use Only

disk:

—1.5 MB/sec data transfer rate

—I8ms average seek

1 GB 8’’ SMD Winchester disk:

—3.0 MB/sec data transfer rate

—l6ms average seek

150 MB QIC cartridge tape:

—Can read/write QIC 120 MB;

cna read QIC 40 MB and

60 MB

112 KB/sec sustained data

transfer rate

—Single-ended SCSI interface

1600 bpi PE format reel-to-reel

tape drive:

—Auto-thread, auto-load,

horizontal mount

—25/100 ips selectable

—160 KB/sec PE transfer rate

(instantaneous)

—6 to 10.5’’ diameter reels _

—Single-ended SCSI interface

2.5 MB/sec data transfer rate

512 KB on-board cache

Single-ended SCSI interface with

support for both asynchronous

(2 MB/sec) and synchronous |

(5S MB/sec) operation modes

3.0 MB/sec datas transfer rate

30 MB/sec burst rates on VME

bus 512 KB on-board segmented

read-ahead cache

VME bus asynchronous

controller (VAC/16):

VME bus distributed

asynchronous host

adapter (VDA/128):

VME bus distributed

cluster controllers (VDC/

16, VDC/8, VDC/8P):

VME bus synchronous

controller (VSC/4):

VME bus Ethernet LAN

controller (VLC):

AC Power

Office package:

Rackmount package:

046-001191-02

16 full-duplex RS232 lines

16 x 9600bps aggregate maximum

transfer rate

Motorola 68020 with 192 KB static

RAM buffer, 128 KB EPROM,

2 custom VLSI octarts

Hosts up to 128 asynchronous

devices connected on cluster

controllers via RG62 coaxial cable

Supprt for 16 RS232 lines,

8 RS232 lines, or 8 RS232 lines plus

Centronics printer port

Aggregate throughput

(VDC/16):

16 x 9600 baud, half-duplex

(VDC/8: 8 x 19.2 KBps,

half duplex

Signals supported: CTS, DCD,

DSR, DTR, RTS, RXD, TXD,

Ground

4 multi-protocol communications

channels (RS232/RS422)

Full duplex operation

8 MHz Intel 80186 processor with

512 KB on-board RAM with parity

2 Zilog 8530 SCC chips

Dual-ported memory buffer

1.6 MBit/sec aggregate transfer

rate

7990 LANCE Ethernet controller

chip and 256 KB dual-ported

data buffer

10V: 12 amps, single-phase

220V: 10 amps, single-phase

100V: 12 amps, single-phase

120V: 10 amps, single-phase

220V: 5.5 amps, single-phase

100V: 12 amps, single-phase

240V: 5 amps, single-phase
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Environmental

Temperature:

Office package:

Rackmount

Packages:

Rackmount

CPU chassis:

Rackmount and

office package:

Humidity:

Altitude:

BTU/Hour (Worst Case)

Office package:

Rackmount CPU chassis

KVA Rating

Office package

Rackmount chassis

Physical

Dimensions:

Office package:

Rackmount:

Weight:

Office package:

Rackmount:

For Internal Use Only
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Operating: 50° to 100°F; 10° to

38°C

Operating: 50° to 100° F; 10° to

38°C

Operating 32° to 131°F; 0° to

55 °C

Storage —40° to +149° F;

—40° to 65° C

Operating: 20% to 80%
noncondensing

Storage: 10% to 90%,

noncondensing

2,438 meters (8,000’) maximum

2650

1775

1.5 KVA

95 KVA

1725”’ wide x 24.75” high x

25.5’ deep

1752”? wide x 13.84’’ high x

24.203” deep

Approx. 160 lbs (fully con-

figured with mass storage)

Approx. 135 Ibs. (fully

configured)

ae ap

046-001191-02
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AViiON 5000/6000 Servers

Fact Sheet

New features include:

e Mass storage for AV 5000 and AV 6000:

- 8mm, 2 GB, SCSI Backup/Retrieval Subsystem

—- 662 MB SCSI Winchester disk

- 648 MB ESDI disk

The AV 5100, 5120 (office packaged) and AV 6100, 6120

(rackmount) server/multi-user systems, based on Motorola

88000 RISC technology, are well-suited to addressing cus-

tomer requirements for a mid-range system, whether their

computing needs are for traditional multi-user applications

or fall under the newer client-server model.

As a multi-user system, the AV 5100, 5120 connects up

to 512 asynchronous devices using only 4 VME slots

through the VME Distributed Async Host Adapter (VDA/

128). The AV 6000, 6120 connects up to 640 asynchronous

devices using 5 VME slots. As servers in a distributed

network, AViiON Systems can be accessed through an

industry-standard IEEE 802.3 Ethernet LAN. They provide

the CPU resources and the high-capacity and performance

mass storage capabilities required of compute or file serv-

ers, respectively.

e Industry-leading CMOS RISC technology

e Choice of single or dual 20 MHz Motorola 88100 CPUs:

~ 20 Dhrystone MIPS per CPU

- Field upgradeable from single to dual

e Single- and double-precision IEEE hardware FPU

e Two Motorola 88200 memory management/cache chips

per CPU with separate data and instruction ports (full

Harvard architecture), and 4-way, set-associative 16 KB

caches

e Up to 208 MB of ERCC memory (1 Mbit DRAM)

e 10-slot industry-standard VME bus:

- Industry-standard Revision C.1

- 25 MB/sec block transfers sustained

Full hardware cache coherency

4 levels of bus arbitration

7 levels of interrupt

For Internal Use Only
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High-speed interface between CPU and memory:

- VME/Motorola MBus superset bussed to 6 backplane

slots

- 4byte/cycle peak transfer rate (80 MB/sec at 20 MHz)

DG/UX operating system support:

— Symmetrical multiprocessing

— Robust file system and medium-term scheduler

- Complies with 88open, POSIX, SVID 2, and other

standards

AV Models: 5100/5120 6100/6120

Packaging Office Rackmt.

VME slots 10 10

Max. Memory 208 MB 208 MB

Std. memory 8, 16 MB 8, 16 MB

Asynchronous connects 512 640

(VDC/VDC) max.

Asynchronous connects 32 16

(VAC/16) max.

Ethernet LAN max. 2 2

Synch. boards/ports 4/4 4/8

Max. disk capacity:

Integral 1944 MB N/A

External 2648 MB 25.9 GB

Max. cartridge tapes 4 4

(150 MB)

Max. reel-to-reel tapes 4 4

Model numbers 70034-36 70037-39,

70040-42 70043-48

Selling Strengths

046-001191-01

Open architecture at many levels. The DG/UX operating

system, the VME bus, communications and mass storage

options are all based on de jure or de facto industry

standards. In addition, the 88o0pen Consortium is devel-

oping a set of Binary Compatibility Standards which will

greatly ease the development of applications across all 88K

platforms.
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Wide range of configurations. The AV 5000 and AV 6000

can be configured flexibly to act as either servers or multi-

user systems; unlike many competitive systems they are

not targeted at only one mode of computing.

Worldwide sales and service organization. Data General’s

position as an established full-service systems vendor po-

sitions it favorably against many of its small UNIX com-

petitors.

Advanced implementation of UNIX. DG/UX 4.1 is a tech-

nically advanced implementation of industry-standard

UNIX with significant enhancements such as symmetrical

multiprocessing, a commercial-quality robust file system,

and a medium-term scheduler.

Superior price/performance, especially relative to proprietary

systems. Motorola’s high performance 88K chip set, com-

bined with the multiprocessing capability of the AV 5120

and AV 6120, provide an exceptional price/performance

story. It is important, however, not to oversell these ca-

pabilities to the exclusion of other AViiION Server System

features especially in sales situation where raw CPU per-

formance is not relevant (such as file servers).

Important Issues

The following points may need to be addressed in AV1ION

Server System sales situations:

Availability of software offerings. This issue is best ad-

dressed through telling the customer about the 88open

Consortium and their Software Initiative and Binary Com-

patibility Standards. Related sales literature describes the

goals of this organization and lists the vendors who are

publicly committed to porting to the 88K platform.

Lack of DGC presence in the UNIX marketplace. The

customer may be interested to know that:

e DG/UX has been sold on MVs since March, 1985; the

latest MV version, DG/UX 4.0, has been praised in

the press for its technical sophistication.

e DGC has the systems expertise and worldwide orga-

nization required by an increasingly sophisticated UNIX

market.

Target Markets

The AV 5000 and AV 6000 Series are well-suited to

addressing customer requirements for a mid-range system,

whether their computing needs are for traditional multi-

user applications or fall under the newer client-server

model (figures 1 and 2).

As a multi-user system, the AV 5100 and AV 5120 can

connect up to 512 asynchronous devices using only 4 VME

For Internal Use Only
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slots through the VME Distributed Asyne Host Adapter

(VDA/128) The ‘AV 6000 and AV 6120 can connect up

to 640 asynchronous devices using 5 VME slots. As a

server in a distributed network, AViiON Server Systems

can be accessed through an industry-standard IEEE 802.3

Ethernet LAN. They provide the CPU resources and the

high-capacity and performance mass storage capabilities

required of compute or file servers respectively.

Client/Server Model of Computing

Since the client/server model of computing is expected to

predominate in the 1990s, the role of AViiON Server

Systems in such a model is worth discussing briefly.

Data General has already begun to introduce the client/

server model into proprietary systems, provided support

in the underlying systems and networks, and exploited

these capabilities in business automation and database

management systems. In the second stage of this advanced

architecture, Distributed Applications Architecture (DAA),

workstations will be clients of many servers, and appli-

cations and servers will be transparently distributed

throughout the network. The network itself becomes a

backplane for distributing all services to the desktop and

the user.

DAA will employ UNIX servers such as the AV 5000 and

AV 6000 systems to provide essential services such as

authentication, directories, gateways, and system manage-

ment. These servers will also stage the basic components

of workgroup computing, such as shared file systems, mail,

and time management.

Description

Overview

AViiON Server Systems are configurable to address a wide

range of uses, but are optimized for midrange multi-user

and server applications. AV 5000 and AV 6000 Series

systems will generally support 40 to 250 asynchronous

users for typical commercial applications. This 1s only an

estimate, however, and the appropriate user counts will

vary greatly by application.

As servers, these systems provide file and compute services

for AViiON workstations, X-windows terminals, and

DASHER/386 systems distributed across a local area net-

work. Configured for multi-user applications, they can

connect up to 512 (AV 51x0) or 640 (AV 61x0) asyn-

chronous devices through VME distributed async host

adapters and cluster controllers.
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Figure 1. AViiON Server multi-user configuration.

Industry-standard AV1iON Server Systems offer customers

superior price/performance in systems which are both con-

figurable and balanced. Mass storage subsystems meet a

range of user capacity and cost requirements, while pro-

viding performance levels which minimize I/O bottlenecks.

The many configuration choices — single- or dual-processor,

rackmount or office packaging — match the needs of many

different customers.

The orientation of the AVION system design process was

towards performance. The Motorola 88000 chip set pro-

vides that performance directly through its highly pipelined

architecture, fast instruction execution, and integrated

floating point. Equally important, the chip set architecture

provides for multiprocessing (figure 3) allowing a customer

to approximately double his CPU performance with only

a board swap.

The performance orientation of the AViION systems car-

ries through to the selection of peripherals and controller

boards. For example, the mass storage controllers selected

For Internal Use Only 046-001191-01

for the AV 5000 and AV 6000 Series are among the

highest speed available: they transfer data to the CPU and

memory across an industry-standard 40 MB/sec VME bus.

CPU

The AVuiON Server System CPU is a Motorola 88100.

Implemented with Motorola’s HCMOS technology, the

MC88100 incorporates 32-bit registers, data paths, and

addresses. Because of the importance of maintaining a

filled pipeline in RISC processors, the MC88100 incor-

porates four independent execution units (integer, floating

point, data, and instruction) which operate independently

and concurrently. Data memory accesses are performed

by the data unit while instruction prefetches are handled

by the instruction unit.

A common register file provides data sharing and syn-

chronization control among the register units through reg-

ister scoreboarding. |

IEEE P754 floating point arithmetic is fully supported by

the processor’s hardware which includes a 32-bit combi-
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Figure 2. AViiON Server LAN configuration.

natorial multiplier. The FPU implements two pipelines:

one for multiply instructions (6 stages) and one for all

other floating point instructions (5 stages).

Parallel operations and pipelining are integral elements of

the MC88100 design. The four execution units allow the

MC88100 to perform up to five operations in parallel

(figure 4):

— Access program memory

— Execute an arithmetic, logical, or bit-field instruction

- Access data memory

~ Execute floating point or integer divide instructions

- Execute floating point or integer multiply instructions

For Internal Use Only 046-001191-01

In addition, the floating point, data, and instruction units

themselves are pipelined and can complete an operation

in every clock cycle:

- Up to five floating point add, subtract, compare, or

convert instructions can execute simultaneously

- Up to six floating point or four integer multiply in-

structions execute simultaneously

- Up to three data memory accesses can be in progress

simultaneously:

- Two memory accesses on the external bus

- One address calculation

- Up to two instruction fetches can be in progress si-

multaneously

The MC88100 instruction set contains 51 instructions. All

integer arithmetic, logical, and bit field instructions, and

certain flow control instructions can execute in a single

Company Confidential
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Figure 3. AV 5000/6000 system board architecture.
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Multiple execution units on Motorola's 88100 RISC CPU allow up to five operations to be

executed concurrently.
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Figure 4. Parallel operations—S—per formed by RISC CPU.

cycle. Figure 5 is the MC88100 programming model; figure

6, the MC88100 instruction set.

The MC88100 uses a two-port, non-multiplexed memory

access scheme (Harvard architecture). Transfers to and

from the CMMU chips are performed through dedicated

address and data paths; instruction fetches also take place

over dedicated paths. These ports operate concurrently,

eliminating bus contention between data accesses and in-

struction fetches.

Memory Management/Caching

The MC88200 CMMU is a high-performance, HCMOS

VLSI device which provides zero-wait-state memory man-

agement and data caching. The MMU (memory manage-

ment unit) supports a demand-paged, virtual memory

environment with two logical address ranges (user/super-

visor) of 4 GB each.

Translated addresses are provided by one of two ATCs

(address translation caches), providing address translation

For Internal Use Only 046-001191-01

in one clock cycle for most memory accesses. The PATC

(page address translation cache) 1s a 56-entry, fully asso-

ciative cache containing recently used translations for 4

KB memory pages and is maintained by MC88200 hard-

ware. The BATC (block address translation cache) is a

10-entry cache, loaded by software, containing translations

for 512 KB memory blocks.

The CMMU data cache is a 16 KB, four-way, set-asso-

Ciative cache for instruction or data storage. The cache

incorporates memory-update policies and cache coherency

mechanisms that support multiprocessor applications. Each

cache set employs an LRU (least recently used) replace-

ment algorithm to allocate cache entries. The AViiON

Server System maintains cache coherency through a copy-

back mechanism.

Memory

The AViiON 5000 and AV 6000 Series system board

contains either 8 MB (on the single CPU AV 5100 and

AV 6100 only) or 16 MB of 100ns ERCC memory. The

Company Confidential



Data General Volume II Open Systems 202-19
MAPS/PLUS Hardware AViiON 5000/6000 Servers August 1989
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Figure 5. MC88100 programming model.

ERCC memory performs single-bit error correction and

double-bit error detection. Up to four expansion memory

boards may be configured in either 16 MB, 32 MB, or

48 MB increments.

Both system board and expansion board memory are im-

plemented in ZIP packaging with 1M x | bit DRAM

elements organized into rows of 1M x 39 bits each, with

a 2:1 interleave factor.

Expansion memory boards are a 9U form factor and

interface to the system’s memory bus.

Bus Structure

Two busses provide paths for all communications between

boards in the system.

The VME bus on AV 5000 and AV 6000 Series systems

is fully compliant electrically with Motorola’s VME Bus

For Internal Use Only 046-001191-01

Specification, Revision C.1. The VME bus is an industry-

standard 40 MB/sec bus which provides for data transfers

between the system board and all controllers such as those

for mass storage and communications. Data General’s

implementation of this bus incorporates high-performance

features such as block transfers.

J1/J2 connectors are provided for all 10 chassis slots to

connect to standard P1I/P2 connectors on Eurocard 6U

form factor (233mm x 160mm) VME boards. 9U form

factor (400mm x 366mm) boards are also supported so

long as they use VME standard signals on the J1/J2 con-

nectors only. Since the slots themselves are all 9U form

factor, an adapter is required to configure 6U boards. Such

an adapter is included with all 6U form factor boards

sold by Data General. Figure 7 displays 9U and 6U VME

Eurocards.
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Integer Arithmetic Instructions Load/Store/Exchange Instructions

Mnemonic Description

add Add

addu Add Unsigned

cmp Compare

div Divide

divu Divide Unsigned

mul Multiply

sub Subtract

subu Subtract Unsigned

Mnemonic Description

Id Load Register from Memory

Ida Load Address

Ider Load from Control Register

st Store Register to Memory

stcr Store to Control Register

xcr Exchange Control Register

xmem Exchange Register with Memory

Floating-Point Arithmetic Instructions

Fiow-Control Instructions

Mnemonic Description

fadd Floating-Point Add

femp Floating-Point Compare

fdiv ——_| Floating-Point Divide
fidcr Load from Floating-Point Control Register

fit Convert Integer to Floating Point

fmul Floating-Point Multiply

fstcr Store to Floating-Point Control Register

fsub Floating-Point Subtract

fxcr Exchange Floating-Point Control Register

int Round Fioating-Point to Integer

nint Round Floating-Point to Nearest Integer

| _ trne Truncate Floating-Point to Integer

Logical Instructions

Mnemonic Description

and AND

mask Logical Mask Immediate

or OR

| xor Exclusive OR

Mnemonic Description

bb0O Branch on Bit Clear

bb1 Branch on Bit Set

bend Conditional Branch

br Unconditional Branch

bsr Branch to Subroutine

jmp Unconditional Jump

jsv Jump to Subroutine

rte Return from Exception

tb0 Trap on Bit Clear

tb1 Trap on Bit Set

tbnd Trap on Bounds Check

tend Conditional Trap

Bit-Field Instructions

Mnemonic Description

clr Clear Bit Field

ext Extract Signed Bit Field

extu Extract Unsigned Bit Field

ff0 Find First Bit Clear

ff1 Find First Bit Set

mak Make Bit Field

rot Rotate Register

set Set Bit Field

DG-28973

Figure 6. MC88100 instruction set.

Mechanically, in order for a 6U form factor board to mate

with the DG 6U-9U adapter, it must operate without a

front panel and that front panel must be user removeable.

This is the case with all the 6U VME boards sold by Data

General and is the case with the large majority of third-

party boards. It is a limitation of which the customer

should be aware, however, should he intend to configure

third-party VME bus products. More expensive third-party

adapter products such as the Dawn Model #9U400/6U-1

(Dawn VME Products, 47073 Warm Springs Blvd., Fre-

mont, CA 94539 (415/657-4444)) do not have this lim-

itation, but do violate the VME bus specification by

extending by three inches the distance from a driver on

the VME board to the backpanel. It should be noted that

For Internal Use Only 046-001191-01

this mechanical discussion also applies to Sun Microsys-

tems VME-based systems and is, therefore, not unique to

Data General.

The Pexbus (buffered memory bus) is also bussed to the

backplane of slots 1 through 6 for communication between

the system board and all system memory, on-board and

expansion. Slots 1-6 utilize not only J3/P3 but also user-

defined pins on J2/P2. Therefore, third-party or custom

boards using the user-defined pins on J2/P2 should be

configured only in slots 7-10. It is a superset of Motorola’s

Mbus used by the MC88200 cache chips to provide a

high-speed data path to system memory. The Pexbus 1s
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Figure 7. 9U and 6U VME Eurocards.

not an industry standard and is used only by the system

board and DGC expansion memory for the AV 5000 and

AV 6000 Series systems.

DG/UX

DG/UX 4.10 for RISC Systems is an advanced imple-

mentation of the UNIX Operating System based on AT&T’s

V.3 Release 1 and the Berkeley Software Distribution

(BSD) 4.3 operating systems, as well as the POSIX ap-

plication interface standard. It also incorporates the 88o0pen

Binary Compatibility Standards and the X Windows Ver-

sion II Release 3.0 standard among other industry, gov-

ernment, or de facto standards. DG/UX supports TCP/IP

protocols for file transfer; remote disk access is provided

by the Network File System (NFS).

DG/UX 4.1 offers a number of capabilities not generally

available from other vendors. These capabilities include

fully symmetric multiprocessing, an advanced file system

with data security and recovery features as well as support

for large file systems and files, a medium-term scheduler

for superior throughput and guaranteed forward response

under heavy load, and enhanced error-reporting.
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Packaging

Two packaging schemes are available: free-standing office

(AV 5000 Series) and rackmount (AV 6000 Series) (figures

8 and 9).

The office package is an attractive 17.25” W x 24.75” H

x 25.5” D caster-mounted, integrated system suitable for

an office environment. In addition to the 10-slot card cage

and a 780 watt power supply, the office system can in-

corporate up to three full-height 5.25” disks and up to

two half-height 5.25’ removeable media devices such as

the 150 MB QIC cartridge tape. Additional mass storage,

such as a desktop reel-to-reel tape, can be added externally.

The rackmount chassis incorporates the 10-slot card cage

with a 520 watt power supply in a NEMA-standard 14”-

high chassis.

System Capacities

Table | shows maximum capacities for AV 5000 and AV

6000 Series systems. Slot and bulkhead restrictions prevent

all maxima from being configured simultaneously. For

example, the synch board has been qualified to configure

up to 4 boards in both the office and rackmount chassis.

Bulkhead connector limitations would only allow 4 ports

to be used on the office package and 8 ports with the

rackmount chassis. See the Configurations/Ordering sec-

tion for more information.

AV AV

Features 5100/5120 6100/6120

VME slots 10 10

Memory 208 MB 208 MB

Asynchronous connects 512 640

(VDA/VDC)

Asynchronous connects 32 16

(VAC/16)

Ethernet LAN 2 2

Synchronous boards/ports 4/4 4/8

Disk capacity:

Integral 1944 MB N/A

External 2648 MB 25.9 GB*

Cartridge tapes (150 MB) 4 4

Reel-to-reel tapes 4 4

*Based on 4 SCSI controllers connected to 4 Combined

Storage Subsystems for a total of 15 x 662 MB SCSI

disks and 1 x 15OMB cartridge tape plus 4 SMD control-

lers connected to a total of 16 x 1 GB SMD disks.

046-001191-01

Table 1. AV 5000 and AV 6000 system capacities.
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. Blower Baffle

. Power Supply

. Peripherals

. Card Cage

. Base

. Screen/BaffleOoh WN —
DG-28971

7. J Box PCB

8. Top Skin

9. Rear Skin

10. Side Skin

11. Front Bezel

12. Back Plane

Figure 8. AV 5100/5120 office packaging.
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Power Supply
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Card Cage

Plastic

Front Panel

DG-28978

Figure 9. AV 6100/6120 rackmount packaging.
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Communications RS§232C signals: CTS, DCD, DSR, DTR, RTS, RXD,

Asynchronous Communications

Three methods are provided to connect asynchronous de-

vices to AV 5000 and AV 6000 Systems.

For low-connect counts, up to 16 RS232 devices can be

connected through the VAC/16 (VME Asynchronous Con-

troller/16). Each VAC/16 is a 6U form factor board which

includes a Motorola 68020 processor, 192 KB static RAM

buffer, 128KB EPROM, and two custom VLSI octarts.

All sixteen lines are full duplex. The board has an aggregate

maximum data rate of 16 x 19.2 Kbps full duplex. All 16

ports support modem connection.

A TCP/IP Ethernet LAN based terminal server connection

scheme is available from Data General Network Services.

In late 1989, DGNS will publish standard prices for TCP/

IP network components and services.

Also available is terminal services host adapter solution.

Terminal services should not be confused with the tra-

ditional terminal server which permits terminals to be

simultaneously logged onto multiple systems. The terminal

services host adapter merely allows the concentration of

terminal hook-ups some distance from the rear bulkhead

of the system via a single coax cable. This relieves cabling

concentration problems at the rear of the bulkhead and

also dramatically increases the number of connects per

VME slot.

The VDA/128 (VME Distributed Async) is the 6U form

factor board which plugs into a VME slot in the AVION

Server System and connects to the VDC (VME Distributed

Cluster) boxes through an RG62 coax cable. Up to 128

lines per VDA/128 may be connected through distributed

clusters. For typical commercial applications, however, the

users per VDA/128 should be limited to approximately

64 for performance reasons.

The VDA/128 is based on a 12.5 MHz 68010 processor

with 512 KB of zero-wait-state DRAM and 16 KB of

dual-ported memory. It supports a 2.5 Mbit/second serial

bus interface to the cluster controllers. The distributed

clusters are based on a 10 MHz 68000 processor with 32

KB of static RAM for buffering and microprocessor sup-

port and 2 KB of static RAM for coaxial serial interface

buffer support.

The distributed clusters are available in two varieties:

VDC/8P (eight RS232 lines plus Centronics port) and

VDC/16 (sixteen RS232 lines) (figure 10). The aggregate

throughput of the eight-line cluster is 8 x 19.2 KBps half-

duplex; that of the sixteen-line cluster is 16 x 9600 bps

half-duplex. All cluster controllers support the following

For Internal Use Only 046-001191-01

TXD, and Ground as does the VAC/16. This allows every

port to support modems.

Synchronous Communications

Synchronous communications for the AV 5000 and AV

6000 Systems are handled by the VSC/4 (VME Bus Syn-

chronous Controller). This 6U form factor controller offers

four multi-protocol serial communications channels

(RS232C/RS422) with full-duplex DMA operation using

two Zilog 8530 SCC chips. The board ts built around an

8 MHz Intel 80186 processor and contains 512 KB or on-

board zero-wait-state RAM with parity. The hardware

design allows for data to be transferred to and from the

host system using either the dual-ported memory buffer

or the 32-bit full duplex DMA circuitry. Two independent

sync protocols can be handled simultaneously by this board.

Aggregate throughput is 1.6 Mbit/sec.

LAN Communications

Ethernet LAN communications are provided by the VLC

(VME Bus Ethernet LAN Controller), an OEM’d version

of the Interphase Hawk Communications Controller. This

board implements IEEE 802.3 Ethernet on a 6U VME

board with an intelligent Ethernet controller chip (7990

LANCE) and a 256 KB dual-ported data buffer, providing

high-speed, 32-bit bus slave data access. The controller

chip communicates with the on-board memory for all

command and data transactions. The data packet 1s placed

or retrieved from the buffer on the VME bus from main

memory via a software process which also handles cache

coherency.

Mass Storage

AViiON Server Systems take full advantage of high-per-

formance, industry-standard peripherals to provide users

with a wide range of mass storage options. This variety

gives customers the ability to closely match their peripheral

configurations with their application needs as well as al-

lowing for the configuration of balanced systems, i.e.,

systems in which mass storage does not act as a bottleneck

to total system throughput.

The rest of this section describes the specific mass storage

options available on the AV 5000 and AV 6000 systems.

Not all peripherals are available on both the office-pack-

aged and the rackmount system. Configurability also varies

between the two styles. Therefore, it 1s important to your

customer that the system style be matched with his pe-

ripheral expansion needs. It is also important to read the
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Figure 10. VME distributed cluster controller (VDC). T-connector shipped with VDC. Cables are Model 15338Exxx cluster

extension cables.

explanations in this section and the appropriate mass

storage MAPS/PLUS articles to fully understand the per-

formance implications of various mass storage choices.

Winchester Disks AV 5000 Systems

Winchester disk storage within the AV 5000 Series inte-

grated cabinet is provided by the Model 6442-I and Model

6555-I Winchester disks. These 5.25” full-height ESDI

interface disks have a 322 MB and 648 MB formatted

capacity respectively. A total of three of these disks can

be integrated within the package with a maximum integral

capacity of 1944 MB.

SCSI Disks in Peripheral Housing Unit

Additional 5.25” disk storage can be provided outside of

the AV 5000 System package through the Model 10565

Peripheral Housing Unit. Each Peripheral Housing Unit

can support up to 3 half-height (or | full-height and 1

half-height) SCSI-interface 5.25’’ peripherals. One Periph-

For Internal Use Only 046-001191-01

eral Housing Unit can be configured off the SCSI controller

‘included with the base AV 5000 system package. By adding

a second SCSI controller, 3 additional Peripheral Housing

Units can be configured. Therefore, a total of 4 full-height

disks can be added externally to an AV 5000 system.

Either Model 6491-E (322 MB) or Model 6554-P (662

MB) can be configured with the Peripheral Housing Unit.

Both of these disks are full-height devices.

Cartridge Tape Drives

All AV 5000 systems come packaged with an integral 150

MB QIC cartridge tape drive. In addition to reading and

writing QIC-150MB formats, this tape can read and write

QIC-120MB and read QIC-60MB or QIC-40MB. This

cartridge tape is the standard distribution media specified

by the 88Open Committee and also features full-boot

functionality as well as offering high-speed, reliable (read-

after-write) backup. User-selectable software ERCC is pro-
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vided through the driver in DG/UX. The 150 MB cartridge

tape is a half-height 5.25” SCSI device.

The 150 MB cartridge tape is also required for media

distribution (diagnostics and software) purposes on the AV

6000 rackmount systems although it is not integrated in

the base package. For these systems, it may be configured

in the rackmount Combined Storage Subsystem.

Available on both the AV 5000 and AV 6000 systems is

the 8mm, 2GB Backup/Retrieval Subsystem. This full

height, 5.25’° SCSI peripheral can be configured in a

Peripheral Housing Unit for AV 5000 systems, Models

6591-E and 6591-A. For AV 6000 systems, the tape is

mounted in a CSS chassis, Model 6590-M.

Reel-to-Reel Tape

A 1600bpi, 100ips reel-to-reel tape option is provided for

both AV 5000 and AV 6000 systems. Model 6587-A in-

cludes an attractive enclosure designed for placement upon

a desk or table. The Model 6586-A is a 19”? rackmountable

model which requires only 8.75” of rack space. Both

models operate off a SCSI bus and offer easy front-loading

capabilities for standard half-inch magnetic tape with reels

from 6” to 10.5”.

Disks: AV 6000 Systems

Available disk configurations for the rackmount AV 6000

systems have both similarities and differences to those

available on the office-packaged AV 5000 systems. Both

systems share the ability to configure the 322 MB and

662 MB 5.25” SCSI disks. While these are configured in

the Peripheral Housing Unit on AV 5000 systems, they

would be configured in a Combined Storage Subsystem

when used with AV 6000 systems.

On the other hand, the 322MB and 648 MB ESDI disks

are not available for the rackmount system. This 1s pri-

marily because ESDI disks are less suitable for non-in-

tegrated systems because of the limited cable length allowed

with ESDI connections.

Instead, 1 GB SMD-interface disks are offered. These high-

capacity, 8” drives offer the highest performance option

for AV 6000 systems while also featuring dual-porting

hardware capability. Operating system support for this

hardware capability is planned for future releases of DG/

UX. These 16ms seek drives are packaged in the same

manner as the 727MB 8” disk subsystem in the MV line,

with large configurations being housed in the meter-high

cabinet modified to accommodate 8 of these disks (Model

6585).
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One SMD controller (9U form factor) controls 4 disks.

With the maximum 4 SMD controllers, the AV 6100 and

AV 6120 can accommodate a maximum of 16 SMD disks

or 16 GB of disk.

VME Controller Boards

VME SCSI Controller Board (Office and Rackmount): This

6U form-factor controller board controls up to 7 devices

on an asynchronous SCSI bus with a 1.5 MB/sec asyn-

chronous transfer rate, synchronous @ 5MB/sec. The board

is designed around an 8 MHz Intel 80186 processor and

a Western Digital 33C93 SCSI chip. This board is an

OEM’d version of the Ciprico Rimfire 3500. One of these

boards is included in all AV 5100 and AV 5120 package

configurations to support the 150 MB cartridge tape.

VME ESDI Controller Board (Office): This 6U form-factor

controller board controls the one to three ESDI disks

contained in the AV 5100 and AV 5120 integrated package.

The board is designed around an 8MHz Intel 80186 pro-

cessor grid contains a 512KB segmented read-ahead cache.

This board is an OEM’d version of the Ciprico Rimfire

3400 and is included in all AV 5100 Series package con-

figurations. It is not sold separately.

VME SMD Controller Board (Rackmount): This 9U form-

factor controller board controls from 1 to 4 SMD drives

for AV 6100 Series systems with a 3.0 MB/sec data transfer

rate. It is based on an Intel 80186 processor and uses a

8466 National disk controller, 512 KB of on-board cache

RAM, separate processor and system data buses, and a

proprietary VME FIFO gate array. This controller achieves

its high reliability and performance through a variety of

special functional features including: bad sector remapping,

scatter/gather DMA operations, overlapped seeks, com-

mand queuing, command optimization, and command

coalescing (block address optimization) with a segmented

read-ahead cache. This board is an OEM’d version of the

Ciprico Rimfire 3221.

Winchester Disk Selection: AV 5000 Systems

The ESDI interface was chosen for the internal disks on

the AV 5000 office-packaged systems because of the su-

perior performance it offers on single-spindle accesses rel-

ative to SCSI. This is primarily a function of the 512 KB

segmented read-ahead cache on the VME/ESDI controller

board as well as the lower controller overhead associated

with the ESDI interface. The ESDI interface cannot be

used for external disks because of cable length restrictions

inherent in the ESDI specification.

The SCSI interface disks which can be added externally

in the Peripheral Housing Unit, however, are also high-

Company Confidential



Volume Il

Hardware

Data General
MAPS/PLUS

performance disks. They use the same head-disk assembly

(HDA) as the ESDI-interface version and thus have the

same 18 ms average seek and 1.25MB/sec data transfer

rate.

Winchester Disk Selection: AV 6000 Systems

The customer who purchases a rackmount AV 6000 system

has two basic paths he can follow in selecting Winchester

disk storage: SMD and SCSI. Although there is no physical

or electrical reason that the two interfaces cannot be mixed

on a single system, it is expected that most customers will

want to choose a single disk storage interface type.

The | GB, 8-inch SMD disk subsystems provide the fol-

lowing advantages over the SCSI disk subsystems: signif-

icantly higher data transfer rate and greater capacity per

VME slot. The higher data transfer rates result from the

greater numbers of sectors/track on the SMD drives rel-

ative to the SCSI drives. SMD also maximizes storage per

VME slot since each 9U form-factor SMD controller con-

trols up to four 1 GB SMD drives for a total of 4 GB

per controller. Each VME/SCSI controller, although it has

a theoretical limit of 7 peripheral devices, is limited by

the 6-meter SCSI bus to controlling the devices in a single

CSS chassis. With 662 MB disks, this represents 2648 MB

per controller.

Under many circumstances, the SMD interface also pro-

vides the greatest overall performance. Like ESDI, SMD

is a dumb interface and hence has lower overhead in the

controller than does SCSI. The SMD controller used in

the AV 6000 systems also has a 512 KB segmented read-

ahead cache. However, overall performance can be very

sensitive to spindle count; therefore, some system config-

urations — especially those with mass storage requirements

in the 1 GB to 2 GB range — may benefit from the larger

number of spindles in a SCSI configuration.

Hardware Support Services

Field Engineering

Data General Field Engineering supports the AV1iON sys-

tems with state-of-the art service technology. There are

two types of service programs which offer a full array of

options designed to satisfy users’ uptime requirements.

The On-Call Agreement allows the flexibility of selecting

coverage periods and varied options that meet specific

application needs. Contracted on-site repair includes un-

limited parts, labor, and travel for a budgeted monthly

fee. In conjunction with the terms of the basic agreement,

users may also purchase additional options such as Ex-
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tended On-Site Coverage, Enhanced On-Site Response and

Critical Response.

The Multiyear Plus Agreement offers all the benefits of

an On-Call Agreement and more. By signing a Multiyear

Plus Agreement with a term of 2 to 5 years, users receive

discounts of up to 10 percent over the life of their agree-

ment.

Both agreements include 7-day, 24-hour on-line remote

diagnostic service. PCB Resume, a tool used in conjunction

with remote diagnostics, enables the field engineer or

remote staff to access valuable information on the per-

formance history, specs, revision level, and compatibility

of the board in question. The result is fast, accurate

diagnosis and an increase in system uptime.

Additional information on service is available from a Data

General salesperson or by calling the Data General Field

Engineering Telemarketing Group at 1-800-325-3065, (in

MA, call 1-800-952-4300).

Warranty

AViiON Server Systems include a 90-day on-site warranty.

Users may take advantage of a warranty conversion option

by signing up for a Multiyear Plus Agreement. With this

agreement, warranty service will automatically be upgraded

to contract service. This warranty covers all base system

components as well as memory and controller boards.

Mass storage peripherals and packages carry either a 90-

day on-site, a one-year mail-in, or a one-year on-site war-

ranty depending upon whether they are AVION Server-

specific, shared with AViiON workstations, or shared with

MV/Family systems. Consult your Blue Pages for the cor-

rect warranty codes.

Configurations/ Ordering

Color

The AViiON 5100/5120 (office package) uses a new Gray

(G prefix) color scheme. The AViiON 6100/6120 (rack-

mount) uses the existing earthtone color scheme.

CPU and Memory Guidelines

Each system model number comes with a single- or dual-

processor system board with either 8 MB (single-processor

only) or 16 MB of on-board memory. Only one system

board may reside in a system. To upgrade from a single

to a dual processor, it is necessary for Field Engineering

to swap the system board. See the Upgrades section for

details and ordering information.
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Up to 4 memory boards may reside in a system. Any

combination of 16 MB, 32 MB, and 48 MB memory

boards are supported. Memory boards may also be up-

graded.

A maximum of 9 VME Controller boards may be confi-

gured if no expansion memory boards are present. Each

memory board configured reduces this number by one to

a minimum of 5. Additional constraints are applied by

the bulkheads used by both office-packaged and rackmount

AViuON Server Systems. Table 2 lists limits.

Rackmount

with

VAC/I16

Controller

Board RackmountOffice

VAC/16

VDA/128

VSC/4

VLC

SCSI controller

ESDI controller

SMD controller

ports ports ports

or NN fF HS LY Ww obnNnN A —- — hORN CO WN ©
Table 2. VME controller board configuration limits.

When a VAC/16 is ordered with an AV 6000 Series system,

the correct bulkhead is automatically configured with the

system. If a VAC/16 is ordered later for a rackmount

system, the correct bulkhead is structured with the con-

troller board. Note that, for this reason, the model number

for the VAC/16 for rackmount systems is different from

that for the integrated system.

All controller boards except for the SMD controller are a

6U Eurocard form factor and require an adapter board

to be configured in the 9U form factor chassis. This adapter

board is structured with all 6U controller cards sold by

Data General.

Mass Storage Guidelines: Office Package

All office-packaged systems come packaged with one ESDI

disk and one 150 MB QIC cartridge tape. The ESDI and

SCSI controllers required for these peripherals are also

included. Within the package, a customer may add up to

2 additional 5.25°> FH ESDI intreface Winchester disk

drives and one additional 5.25” HH SCSI interface re-

moveable media device.

Additional mass storage may be added externally to AV

5000 Series systems in the form of desktop reel-to-reel

tape drives and the Peripheral Housing Unit. The base

SCSI controller on an AV 5000 system may be extended

externally to accommodate a maximum of one external
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housing (reel-to-reel tape or Peripheral Housing Unit). A

maximum of one additional VME Bus SCSI controller

may be added to an AV 5000 system. This additional

controller can be configured with up to 3 additional ex-

ternal housings containing mass storage devices.

Additional ESDI devices cannot be configured externally

because of cable length limitations in the ESDI specifi-

cation.

Mass Storage Guidelines: Peripheral Housing Unit

The Peripheral Housing Unit can physically accommodate

either 3 half-height or 1 full-height/1 half-height 5.25”

SCSI mass storage peripheral. Presently, the 150 MB QIC

cartridge tape and the 322 MB 5.25” SCSI Winchester

disk are supported in a Peripheral Housing Unit attached

to an AV 5000 System.

The Peripheral Housing Unit is not currently supported

on rackmount systems.

Mass Storage Guidelines: Rackmount Package

Unlike the office package, an AV 6000 system chassis

does not incorporate integrated mass storage. (Although

packaged AV 6000 systems may include mass storage, it

is not integrated with the chassis.) Rather, rackmount mass

storage peripherals are added in the same manner as with

rackmount MV/Family systems such as the MV/7800 XP.

AV 6000 Series systems accommodate both SMD and

SCSI interface peripheral devices.

The VME Bus SMD Controller can accommodate up to

four 8” SMD disks per controller. These disks require 7”

of rack space and fit two across in a cabinet (as with the

R.A.M.S. disks on the MVs). Up to 4 SMD controllers

can be configured on rackmount systems without the VAC/

16 bulkhead. On systems with the VAC/16 bulkhead, 3

SMD controllers can be configured. Large SMD disk con-

figurations are best accommodated in meter-high cabinets

using the modified 8-outlet MHC for the second cabinet.

The VME Bus SCSI Controller can be used to interface

to SCSI peripherals in either:

— Standalone rackmount configurations (e.g. reel-to-reel

tape) or

- Combined Storage Subsystem configurations (e.g. 150

MB QIC cartridge tape)

Each SCSI Controller can handle a maximum of 7 pe-

ripheral devices but, in general, the 6-meter maximum

SCSI cable length will be the limiting factor in configuring

devices. Note that this 6-meter, industry-standard cable

length is less than that allowed on MV/Family systems
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Rear View

Figure 11. Rear bulkhead on AV 5100/5120 systems.
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with DGC’s modified SCSI. The VME Mass Storage Pe-

ripherals MAPS/PLUS article discusses configuration re-

quirements in depth.

Slot Assignments

The system board must reside in slot 1. Expansion memory

must reside in slots 2 through 5. VME boards can be

configured in slots 2 through 10. Third-party or custom

VME boards which utilize the user-defined pins on J2/P2

may be configured in slots 7 through 10 only. Table 3

displays slot assignments.

Slot No. Slot Assignment

l System board

2 Expansion Memory or I/O

3 Expansion Memory or I/O

4 Expansion Memory or I/O

5 Expansion Memory or I/O

6 1/O

7 1/O

8 1/O

9 1/O

10 1/O

Table 3. AV 5000, AV 6000 slot assignments.

Power

The integrated office package includes a 780-watt power

supply and the rackmount package includes a 520-watt

power supply. If only Data General controller boards and

peripherals are configured with these systems, no config-

uration restrictions are imposed by available power.

Terminals

All asynchronous connections supported by Data General

communications products on AViiON Server Systems

comply with the RS232 specification. AViiON Server Sys-

tems support RS232 terminals with support for ANSI

control codes. These include Data General DASHER D21x,

D22x, D41x, D46x, D555, and D470C.

If a hardcopy terminal is used as the system console, it

should have one of the following two features to properly
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display :powerup error messages: not respond to backspace

codes or process a line only after receiving an End-of-

Line. DASHER D57x hardcopy terminals meet these re-

quirements. TP1 terminals do not.

All RS232 ports on AViiON Server Systems are female

DB-25 (connected to by male DB-25 cables) as is the

standard on VME bus-based systems. This is the opposite

of the convention used on MV/Family systems, most per-

sonal computers, and the AVX 300 AViiON Workstation.

The proper cable for user terminals will be automatically

structured with terminals ordered with an AVi1ON Server

System model designator. Model numbers for cables or-

dered by themselves are shown in the Cables section.

The cable for the system console is different from that

used for user terminals. The system console terminal should

be ordered with a -X suffix (to indicate no cable). A 25’

console cable is included with all AV 5000 and AV 6000

Series systems. The model numbers for additional console

cables are given in the Cables section.

Printers

RS232 interface printers are supported on the second

RS232 port on the system board, the VAC/16, or the ports

on VDC cluster controllers. In addition, the system board

has a parallel port selectable for Dataproducts or Cen-

tronics interfaces. The VDC/8P cluster controllers each

incorporate one Centronics interface along with their 8

RS232 ports. All Data General printers which meet these

interface requirements are supported.

Ethernet LAN Guidelines

The Ethernet controller board for VME bus-based AV11ON

Server Systems (VLC) has a standard DB-15 connector

and uses the same drop cables and transceivers as do MV/

Family systems (figure 12). Table 4 lists model numbers.

046-001191-01

Model No. Description

4540 N tap for Thick Ethernet

4540-A BNC tap for Thin Ethernet

4540-B Vampire tap for Thick Ethernet

4619 8-port transceiver (8PT-E)

1326 5-meter drop cable

1326-A 20-meter drop cable

Table 4. Transceivers and drop cables for Ethernet LANs.
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Figure 12. Client-server network with multiport transceivers.

Cabling

Cabling must be ordered separately to connect:

e AViiON Server Systems to SCSI peripheral housings

such as the Peripheral Housing Unit (PHU), Combined

Storage Subsystem (CSS), and 1600bpi reel-to-reel tape

drive

e Daisy-chained SCSI peripheral housings (such as to

connect 2 PHUs)

e AViiON Server Systems to SMD Winchester disk drives

¢ VDA/128 to VDC/I6 and VDC/8P cluster controller

boxes (cluster extension cables)

SCSI champ connectors are used by the Peripheral Housing

Unit, 1600 bpi reel-to-reel tape drive, and the AVION

Server Systems themselves. The RT Sub-D SCSI connec-

tors are used by the Combined Storage Subsystem (ap-

plicable to AV 6000 Series Systems only). Table 5 lists

cable model numbers.
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Table 5. AViiON Server System cables.

SMD Winchester Disks

Table 6 lists model numbers for the required cabling for

SMD Winchester disk storage on AV 6000 Series systems.

The following cables are required:

e | “A I/F” cable kit per SMD controller (connects

drive 1)

e | “A Daisy” cable kit each for disks 2 through 4 on a

controller

¢ | “B I/F” cable kit for each drive (1 through 4)

Thus, a VME/SMD controller with one SMD drive would

require:

e 1 ‘“B I/F” cable kit

e 1 “A I/F’ cable kit

A VME/SMD controller with three SMD drives would

require:

e 3 “B I/F” cable kit

e 2 “A Daisy” cable kits

e | “A I/F” cable kits

For Internal Use Only 046-001191-01
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Model No. Description Model No. Description

15338E025 25’ cluster extension cable — VDA/128 15342K005 5’ ext A I/F cable kit

15338E050 50° cluster extension cable - VDA/128 15342K010 10° ext A I/F cable kit

15338E100 100° cluster extension cable - VDA/ 15342K020 20° ext A I/F cable kit
128 15342K030 30° ext A I/F cable kit

15342K040 40’ ext A I/F cable kit
15339E010 10° async system console cable 5343K00 3 “* Ad “A ble k

Il l 1.3” ext aisy cable kit
15339E015 15’ t le cabl

39F0 asyine system conson cas 15343K005 5° ext A daisy cable kit
15339E025 25° async system console cable 15343K010 10’ ext A daisy cable kit

15340E010 10° async terminal cable 15343K020 20° ext A daisy cable kit

15340E015 15’ async terminal cable 15344K005 5’ ext B I/F cable kit

15340E025 25° async terminal cable 15344K010 10° ext B I/F cable kit

15325E005 SCSI champ x champ cable, 5’ 15344K020 20° ext B I/F cable kit

15325E010 SCSI champ x champ cable, 10’ 15344K030 30° ext B I/F cable kit

15326E005 «SCSI RT Sub-D x champ cable, 5” 19344K040 40" ext B VF cable kit

15326E010 SCSI RT Sub-D x champ cable, 10 Table 6. SMD cabling for AV 6000 systems.
15345E015 15° Centronics printer cable

15345E025 25’ Centronics printer cable The required cabling is included with AV 6000 packaged

15346E015 15°’ Data Products printer cable systems which include SMD Winchester disks. Only ca-

15346E025 25° Data Products printer cable bling for add-on disks need be ordered.

Additional SMD disk ordering information:

¢ Model 6541-A includes the rack tray for two 8” drives

and one drive.

e Model 6542-A includes the rack tray for two 8” drives

and two drives.

e Model 6541-K includes an expansion 8” disk only.

Therefore if a customer has previously purchased a Model

6541-A and wishes to add a second drive to the pair, a

6541-K should be ordered —- not a second 6541-A.

Model Numbers

Table 7 lists model numbers for AV11ON AV 5000 Series

(office-packaged) systems, table 8, for AV 6000 Series

(rackmount) base systems, and table 9 for AV 6000 Series

system packages.. Table 10 lists model numbers for ex-

pansion memory; and table 11, for VME bus communi-

cations controllers. Tables 12 through 14 list mass storage

options for AV 5000 systems, for the Peripheral Housing

Unit, and for AV 6000 systems.
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Model No. Description Model Description

G 70034@* AV 5100 with single 20 MHz CPU, 8 E 70043 AV 6100 w/ single Z0 MHz CPU, 16

MB memory, 322 MB ESDI disk, 150 MB memory, two 1 GR 8” SMD disks,

MB QIC cartridge tape 150 MB cartridge tape in CSS, SMD,

G 70035@* AV 5100 with single 20 MHz CPU, and SCSI VMEbus controllers, VMEbus

16 MB memory, 322 MB ESDI disk, Ethernet LAN controller, required ca-

150 MB QIC cartridge tape bling, meter-high cabinet

G 70036@* AV 5120 with dual 20 MHz CPU, 16 E 70044 AV 6120 w/ dual 20 MHz CPU, 16 MB

MB memory, 322 MB ESDI disk, 150 memory, two | GB 8” SMD disks, 150

MB QIC cartridge tape MB cartridge tape in CSS, SMD, and

SCSI VMEb trollers, VMEbus Eth-
G 70040 AV 5100 with single 20 MHz CPU, 8 Be OOS es

; ernet LAN controller, required cabling,
MB memory, 648 MB ESDI disk, 150 ,

meter-high cabinet
MB QIC cartridge tape

G 70041 AV 5100 with single 20 MHz CPU, E 70045 AV 6100 w/ single 20 MHz CPU, 16
. MB memory, three 322 MB 5.25” SCSI

16 MB memory, 648 MB ESDI disk,
150 MB OIC cartridge tape disks and 150 MB cartridge tape in CSS,

VMEbus SCSI controller, VMEbus Ether-

G 70042 AV 5120 with dual 20 MHz CPU, 16 net LAN controller, required cabling,

MB memory, 648 MB ESDI disk, 150 1344 bay cabinet

MB QIC cartridge tape
. . E 70046 AV 6120 w/ dual 20 MHz CPU, 16 MB

@ = ACLS 6739 0 the AV 3000 Series, memory, three 322 MB 5.25” SCSI disks
ns and 150 MB cartridge tape in CSS, VME

bus SCSI controller, VMEbus Ethernet
Table 7. AV 5000 Seri ffice-packaged tems. - ,able 5 erles (office-packaged) systems LAN controller, required cabling, 1344

bay cabinet

E 70047 AV 6100 with single 20 MHz CPU, 16

Model No Description MB memory, three 662 5.25” SCSI disks

and 150 MB QIC cartridge tape housed

; , in a CSS cabinet, VMEbus SCSI control-
E 70037@* AV 6100 with le 20 MHz CPU, 8@ MB emor single * ler, VMEbus Ethernet LAN controller, re-

. 0 ry 30 C quired cabling, 60” 1344 cabinet.
E 7003 AV 6100 with singl MHz CPU,0038@ 6 MB nema sIngre 2 E 70048 AV 6120 with dual 20 MHz CPU, 16

. no MB memory, three 662 5.25” SCSI disks
E 70039@ AV 6120 with dual 20 MHz CPU, 16 and 150 MB QIC cartridge tape housed

MB memory in a CSS cabinet, VMEbus SCSI control-

*“@" = AC power. For the AV 6000 Series, @ = A(-,!1,2,4). ler, VMEbus Ethernet LAN controller, re-

quired cabling, 60° 1344 cabinet

Table 8. AV 6000 Series (rackmount) base systems.
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Table 9. AV 6000 Series system packages

Model Description

7001 16 MB expansion memory board

7002 32 MB expansion memory board

7003 48 MB expansion memory board

Table 10. AV 5000, AV 6000 expansion memory.
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Model Description Model No. Description

7406 VAC/16 for rackmount systems USTG12 Upgrade a single CPU AV 5100 or AV

7400 VAC/16 for integrated systems 6100 with 16 MB memory to a dual
7401 VDA/128 MB memory or AV 6120 with 16

7402 VDC/8P

7403 VDC/16 Table 15. AViiON Server System upgrade.

7405 VLC

7404 VSC/4 for 5100 systems .

7404-V VSC/4 for 6100 systems Related Information

7409 6U/9U WME Adapter Board* Table 16 lists customer manuals for FCS; table 17, MAPS/
*Required to configure third-party 6U boards only. PLUS articles and sales collateral.

Table 11. VME bus communications controllers.

Microcode

Because AV1iON systems are based on a RISC processor,

they do not use microcode.

System Software

AViiON Server System model numbers do not include a

bundled RTU for the operating system.

A wide variety of DG/UX system software packages are

available for both server and multi-user AVi1ON Server

System configurations. Multi-user DG/UX licenses are

classed by user count categories. For ordering information

on system software packages, please refer to the MAPS/

PLUS articles on 88000 Unix software.

Upgrades

System board upgrades are offered through the Upgrades

Marketing Group of the Continuing Products Division

and are listed in table 15. These upgrades require only a

simple board swap and include Field Engineering instal-

lation and deinstallation. If you have any questions re-

garding upgrades or would like to upgrade a system or

component not listed here, please call a CPD Marketing

Specialist at 508-870-1400.

Model No. Description Size, I/F

6577-1 150 MB QIC cartridge tape (integral add-on) 5.25”” HH SCSI

6442-I 322 MB ESDI disk (integral add-on) 5.25” FH ESDI

6555-I 648 MB ESDI disk (integral add-on) 5.25” FH ESDI

7407 VMEbus SCSI controller (add-on) for AViiON 5000 systems

6587-A 1600bpi reel-to-reel tape (external tabletop) SCSI

Table 12. Mass storage options for AV 5000 systems.
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Model No. Description Size, I/F

G10565-@* Peripheral Housing Unit (PHU)

G6577-E 150 MB QIC cartridge tape 5.25” HH SCSI

G6591-E 2 GB cartridge tape 5.25” FH SCSI

G6491-E 322 MB SCSI 5.25” Winchester disk 5.25” FH SCSI

G6554-P 662 MB SCSI 5.25” Winchester disk 5.25” FH SCSI

G6601-@ PHU w/ 322 MB disk

G6605-@ PHU w/ 662 MB disk

G6602-@ PHU w/ 150 MB tape

G6591-A@ PHU w/ 288 cartridge tape

G6604-@ PHU w/ 322 MB disk and 150 MB

tape

*“@’ = AC power. For Peripheral Housing Unit, @ = -,1,5,6,7,8,9.

Table 13. Mass storage options for Peripheral Housing Unit.

Model No. Description Size, I/F

6577-A 150 MB QIC cartridge tape with CSS chassis

6590-A 2 GB cartridge tape with CSS chassis

6443-A 322 MB SCSI 5.25” disk with CSS chassis

6593-A 662 MB SCSI 5.25” disk with CSS chassis

6577-M 150 MB QIC cartridge tape for CSS (add-on) 5.25°> HH SCSI

6590-M 2 GB cartridge tape for CSS (add-on) 5.25” FH SCSI

6491-M 322 MB SCSI 5.25” disk for CSS (add-on) 5.25” FH SCSI

6554-M 662 MB SCSI 5.25” disk for CSS (add-on) 5.25” FH SCSI

6541-A 1 GB 8” SMD Winchester disk with mounting hardware 8” SMD

6542-A Two x | GB 8” SMD Winchester disk with mounting 8° SMD

hardware

6541-K 1 GB 8” SMD disk (no mounting hardware) 8” SMD

7407-V VMEbus SCSI controller for AViiON 6000 systems

7408 VMEbus SMD controller

6585 Modified meter-high cabinet (8 receptacles)

6586-A 1600 bpi reel-to-reel tape drive (rackmount) SCSI

For Internal Use Only

Table 14. Mass storage options for AV 6000 systems.
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Part No. Title

AViiON 5000 SYSTEM OWNER’S DOC. PACKAGE

014-001806 Setting Up and Starting AViiON 5000 Series Systems

014-001802 Using the AViiON System Control Monitor

AViiON 5000 VAR/OEM DOC. PACKAGE

015-000355 Expanding AViiON 5000 Series Systems

AViiON 6000 SYSTEM OWNER’S DOC. PACKAGE

014-001807 Starting AViiON 6000 Series Systems

014-001802 Using the AViiON System Control Monitor

AViiON 6000 VAR/OEM DOC. PACKAGE

015-000345 Expanding AViiON 6000 Series Systems

AViiON 5000 AND 6000 SERIES SYSTEMS PROGRAMMER’S DOC. PACKAGE

014-001805 AViiON 5000 and 6000 Series Systems: Using the System Board Architecture and Programming Its

Registers

014-001808 MC88200 User’s Manual, Cache Memory/Management Unit (CMMU)

014-001809 MC88100 User’s Manual, Reduced Instruction Set Computer (RISC)

MODEL 10565 MASS-STORAGE SUBSYSTEM OWNER’S PACKAGE

014-001810 Installing and Operating the Model 10565 Mass-Storage Subsystem

MASS STORAGE DRIVE MANUALS

014-001699 Model 6536 Tape Drive Operations and Maintenance (-00 vendor manual on the shelf; -01 manual

on the shelf 6/24) -1SOMB Cartridge Tape

014-001692 6586/6587 Magnetic Tape Drive Installation Guide

014-001460 Disk Drive Model 6491 Series General Specifications (-01 now on the shelf; rackmount drive, not

office systems) -322MB Winchester Disk Drive

MASS STORAGE OEM/VAR MANUALS

014-001756 Rimfire 3500 VMEbus SCSI Host Adapter with Floppy Port Product Specification

014-001757 Rimfire 3400 VMEbus ESDI Drive Controller Product Specification

014-001758 Rimfire 3200 VMEbus SMD-E Disk Controller Product Specification

COMMUNICATIONS OEM/VAR MANUALS

014-001813 HPS Cluster Controller Technical Manual (VDC/8P, VDC/16)

014-001814 HPS Cluster Controller Installation Guide (VDC/8P, VDC/16)

014-001815 HPS VMEbus Host Adapters Technical Manual (VDA/128)

014-001816 DCP 8820 Technical Manual (VSC/4)

014-001817 Model 6236 Technical Manual (VAC/16)

014-001818 High-Performance VMEbus Ethernet Communications Controller User’s Guide (VLC)

069-000347 HPS Terminal Control Software User Manual

069-000348 HPS Application Installation Manual

069-000349 HPS Diagnostic Application User Manual

Table 16. List of customer manuals for FCS of AViiON System Servers.
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Performance:

Part No. Description
Lines:

046-001195 AViiON 300 Workstations MAPS/

PLUS article, page 202-3

046-001196 VME Communications Controllers

MAPS/PLUS article, page 271-113

046-000924 AViiON Mass Storage MAPS/

PLUS article, page 239-29

046-001013 DG/UX 4.10 MAPS/PLUS article,

page 301-12.3

046-000848-03 DG/UX TCP/IP MAPS/PLUS ar-

ticle, page 330-15

046-001139 Green Hillscompilers MAPS/PLUS

article, page 320-73

012-3583 AViiON Server Systems brochure

012-3582 AViiON 300 Workstation brochure

012-3584 DG/UX brochure

012-3568 DG/UX 4.10 for AV1I1ON Systems

product brief

012-3518 88K Concept flyer

Table 17. MAPS/PLUS articles and sales collateral.

Specifications

Processor

CPU:

20 MHz Motorola 88100 HCMOS technology

32-bit RISC processor: IEEE P754 floating point support

on-chip

Separate data and instruction Mass Storage

memory ports
“Winch r r inte-

Hardware register scoreboard chester storage (inte
gral to office system):

Motorola 88200 CMMU: HCMOS technology

16 KB, 4-way set-associative

physical cache

MMU with user/supervisor logi-

cal address space of 4 GB each

Memory

Minimum 8 MB to maximum 208 MB

ERCC with single-bit correction and double-bit detection

100ns 1 MBit DRAMs in ZIP packaging

VME Bus

Slots:

10 9U slots; 6 slots also _—_— Electrically compliant with Moto-

support the memory bus: rola VME specification, Revision

C.1

For Internal Use Only 046-001191-01
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Sustained block mode VME bus

transfer rate: 25 MByte/sec

Data transfer master:

- D32, D16, DO8(EO)

A32, A24, Al6

—- ADO (Address Unly Cycles)

—- RMW (Read Modify Write)

Data transfer slave:

- D32, D16, DO09(EO)

- UAT (Unaligned Address Trans-

fer)

—- A32, A24, Al6

-~ ADO

-- RMW

- BLT (Block Transfer)
- Location monitor Al6

Requestor:

- Any one of BR(0-3)

- Any one of ROR, RWD, RONR

Interrupter:

- Any one of I(1-7)

~ D08(O)

- ROAK (Release On Acknowl-

edge)

Interrupt handler:

~ TH(1-7), DO8(O)

Slot 1 functions (selectable):

- SYSCLK driver

— Power Monitor (power supply)

— IACK daisy chain driver

— Bus timer (BTO(32, 64, 128))

Arbiter (PRI, RRS, SGL)

322 MB 5.25” ESDI Winchester

disk:

~ Maximum of 3

— 1.25 MB/sec data transfer rate

— 18ms average seek

Company Confidential
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Winchester storage (CSS

and PHU):

Winchester storage (rack-

mount):

Cartridge tape:

Reel-to-reel tape (desk-

top):

ESDI controller:

SCSI controller:

SMD controller:

For Internal Use Only
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Hardware

322 MB 5.25” SCSI Winchester

disk:

~ 1.5 MB/sec data transfer rate

- 18ms average seek

1 GB 8” SMD Winchester disk:

— 3.0 MB/sec data transfer rate

— 16ms average seek

150 MB QIC cartridge tape:

—- Can read/write QIC 120 MB;

can read QIC 40 MB and 60

MB

112 KB/sec sustained data trans-

fer rate

- Single-ended SCSI interface

1600 bpi PE format reel-to-reel

tape drive:

— Auto-thread, auto-load, horizon-

tal mount

25/100 ips selectable

160 KB/sec PE transfer rate (in-

stantaneous)

6 to 10.5” diameter reels

Single-ended SCSI interface

2.5 MB/sec data transfer rate

512 KB on-board cache

Single-ended SCSI interface with

support for both asynchronous (2

MB/sec) and synchronous (5 MB/

sec) operation modes

3.0 MB/sec data transfer rate

30 MB/sec burst rates on VME bus

512 KB on-board segmented read-

ahead cache

Open Systems

AVIION 5000/6000 Servers

Communications

VME bus asynchronous

controller (VAC/16):

VME bus distributed

asynchronous host

adapter (VDA/128):

VME bus distributed

cluster controllers (VDC/

16, VDC/8, VDC/8P):

VME bus synchronous

controller (VSC/4):

VME bus Ethernet LAN

controller (VLC):

AC Power

Office package:

Rackmount package:

046-001191-01
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16 full-duplex RS232 lines

16 x 9600bps aggregate maximum

transfer rate

Motorola 68020 with 192 KB static

RAM buffer, 128 KB EPROM, 2

custom VLSI octarts

Hosts up to 128 asynchronous de-

vices connected on cluster control-

lers via RG62 coaxial cable

Support for 16 RS232 lines, 8

RS232 lines, or 8 RS232 lines plus

Centronics printer port

Aggregate throughput (VDC/16): 16

x 9600 baud, half-duplex

(VDC/8): 8 x 19.2 KBps, half du-

plex

Signals supported: CTS, DCD,

DSR, DTR, RTS, RXD, TXD,

Ground

4 multi-protocol communications

channels (RS232/RS422)

Full duplex operation

8 MHz Intel 80186 processor with

512 KB on-board RAM with parity

2 Zilog 8530 SCC chips

Dual-ported memory buffer

1.6 MBit/sec aggregate transfer rate

7990 LANCE Ethernet controller

chip and 256 KB dual-ported data

buffer

120V: 12 amps, single-phase

220V: 10 amps, single-phase

100V: 12 amps, single-phase

120V: 10 amps, single-phase

220V: 5.5 amps, single-phase

100V: 12 amps, single-phase

240V: 5 amps, single-phase
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Environmental

Temperature:

Office package: Operating: 50° to. 100° F; 10° to

38° C

Rackmount Operating: 50° to 100° F; 10° to

Packages: 38° C

Rackmount Operating: 32° to 131° F; 0° to

CPU chassis: 553°C

Rackmount and Storage: -40° to +149° F; -40° to

office package: 65° C

Humidity: Operating: 20% to 80%, noncon-
densing

Storage: 10% to 90%, nonconden-

sing

Altitude: 2,438 meters (8,000’) maximum

BTU/NR (Worst Case)

Office package: 2650

Rackmount CPU chassis 1775

KVA Rating

Office package 1.5 KVA

Rackmount chassis

Physical

Dimensions:

Office package: 17.25” wide x 24.75” high x 25.5”

deep

Rackmount: 17.52” wide x 13.84” high x

24.203” deep

Weight:

Office package: Approx. 160 Ibs. (fully configured

with mass storage)

Rackmount: Approx. 135 lbs. (fully configured)
ah

ap
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AViiON 7000+, 8000 Server Packages

Fact Sheet

This revision reflects 16 MB memory boards, more

SCSI/LAN connectivity and disk array capacity

(AV 7000+), more UPS capacity (both AV 7000+

and AV 8000) and new model numbers. AV 7000+

and 8000 bring the availability and performance of Data

General’s high-end Open Systems into easily configured

and ordered package systems. They combine a quad-CPU

server running at 117 MIPS, disk array mass storage and

uninterruptible power (North America only) into the

user’s choice of compact deskside or highly configurable

rackmount cabinetry. For a snapshot, see table below.

@ Single board, tightly-coupled quad processor

— 117 Dhrystone MIPS

— four 25 MHz 88100 RISC CPU’s

— hardware floating point

— eight 88204 cache memory management units

— 512 KB cache memory

@ Memory boards in 16 MB, 32 MB, 64 MB, 128 MB,

192 MB (latter AV 8000 only) increments

@ Disk Array (AV 7000+) or Highly Available Disk

Array (AV 8000) mass storage

@ Uninterruptible power supply (North Amer. only)

@ Machine initiated service call to Country Support

Centers

@ VME bus support

— enhanced async connectivity and performance

— access to wide range of industry-standard devices

@ Add-on packages upgrade AV 5200+, 6200 servers to

AV 7000+, 8000

@ Attractive, compact office packaging (AV 7000+)

requires no special facilities or computer room

@ Flexible, 20 slot processor and rack mount packaging

(AV 8000) supports large I/O configurations for

enterprise-wide server needs

@ DG/UX operating system rev. 5.4

— symmetric multiprocessing

— commercial-grade implementation of UNIX standard

— highly reliable environment

— wide range of applications software, systems tools

Description

The quad-CPU servers at the core of AV 7000+ and

8000 (AV 5240+ and 6240 respectively) are fully de-

scribed in MAPS/PLUS; see page 202-13. The payoff of

Feature AV 7000 + AV 8000

Server AV 5240+ AV 6240

Server packaging 10 slot, office 20 slot, 72 " rackmount cabinet

Disk storage Disk Array Highly-Available Disk Array

Disk packaging CSS2/DC 59 inch cabinet

Disk power redundancy no yes

Hot repair disks no yes

Maximum RAID disk 15 GB 60 GB

Standard memory 64 MB 128 MB

Maximum memory 512 MB 768 MB

Standard tape drive 525 MB QIC 525 MB QIC

Uninterruptible power* 3.6 KVA 12 KVA

Async connects 1020 1275

Maximum SCSI channels 5 8

LAN** ports 4 8

Synch ports 16 48

North America model # G 70455 G 70457

Worldwide model # * G 70454 G 70337

*Worldwide models do not include a UPS, **2 VLC or4 VTC. Not all maximums can be achieved simultaneously.
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DG/UX’s symmetric multiprocessing is that a single

four-processor UNIX server based on mature 88K

CMOS RISC now runs at well over 100 Dhrystone (2.1)

MIPS. No other vendor offers 117 MIPS and 192 MB of

memory on two, 225 square inch boards. This density

means compact, cost effective configurations; it also en-

sures increased reliability and maintainability. The exist-

ence of these servers — and inexpensive board upgrades

to them — not only means opportunities in environ-

ments that need this performance today, but will also

leverage single- and dual-CPU server sales to customers

concerned about performance headroom. A balanced

hardware & software design maximizes application

throughput, for more computing capability per amount

spent. AV 7000+ and 8000 servers are highly appropri-

ate for multi-user timesharing applications or network

servers, or a combination of these computing models.

Highly Available Disk Array (H.A.D.A.) in the AV 8000

package is a Redundant Array of Inexpensive Disks

(RAID) in a 60" high cabinet that supports many high re-

liability and high availability features. It is applicable for

large or critical data bases, disk farms, and other environ-

ments requiring a cost-effective way of ensuring maxi-

mum up-time. Redundancy options include power

sources and supplies, cooling and multiple interface bus-

ses. Repair-under-power and customer-replaceable drive

modules let application processing continue during FRU

repair. A maximum of 30 1 GB disks are configurable per

single cabinet and IOP. Up to two IOP’s per VME chassis

enable a maximum of 60 GB. Arrays can be configured

in redundant disk groups (RAID 5), mirrored pairs and/or

single disks. Note that in a RAID 5 configuration, 4 GB

out of the 5 GB array are available for mass storage.

Two host processors can interface to the same subsystem

and process data from different disk groups simultane-

ously. HADA has excellent performance with maximum

scalability and configurability: a peak activity rate of 400

I/O’s per second (read only). For further information on

HADA please see MAPS/PLUS, page 239-53 .

Disk Array in the AV 7000+ package is an entry point

RAID level 1 or 5 mass storage subsystem comprising the

9U VME bus IOP, five 1.0 GB disks and CSS2/DC chassis.

AV 7000+ supports up to three CSS2 array groups. For fur-

ther information please see MAPS/PLUS, page 232-41 .

Uninterruptible Power Supply (North America only)

matched to the requirements of each system ensures

power integrity. It delivers backup power at full load for

10 minutes (AV 7000+) or 6 minutes (AV 8000) when

For Internal Use Only
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AC output is lost during brownout or blackout — and

automatic normal system shutdown in extended power

Outages. An application program actually senses battery

low states and initiates a controlled shutdown of the op-

erating system. NOTE: an async line must be added to

7000+ and 8000 systems for connection to the UPS to

enable the shutdown software. AV 7000+ may use either

a VAC/16 or a VDA. AV 8000 systems must use a VDA.

For further info please see MAPS/PLUS, page 289-17 .

The YermServer product family from DGC provides

asynchronous terminal connectivity over Ethernet/802.3

networks to AViiON systems with LAN interfaces.

TermServers use Telnet/TCP/IP for terminal sessions.

VTC (VME terminal controller) attaches AViiON sys-

tems to an IEEE 802.3 LAN and offloads TCP/IP Telnet

terminal traffic from the CPU. The VTC is primarily for

use with TermServer. However, other LAN-attached

desktop devices, workstations and PCs, for example,

may be routed through the VTC. Like other VME de-

vices, the VTC is initialized from DG/UX. Therefore it

does not require special boot software or TermManager

initialization. For further details please see

MAPS/PLUS, page 279-65 and 279-66.1 .

AV 7000+ and 8000 support VME Distributed Adap-

tor/255 (VDA/255), VME _ Distributed Cluster/16

(VCD/16) and VME Distributed Cluster/8P (VCD/8P).

These are upgraded versions of, and replace the existing

VDA/128, VDC/16 and VDC/8P for AViiON systems.

Key improvements include: maximum number of asynch

ports increased to 255 per VDA; twice the throughput of

previous implementations; and POSIX compliance. For

further info please see MAPS/PLUS, page 271-121.1

High Availability Features

The way Data General offers high availability across the

AViiON line — in a granular, scalable, rational (and

therefore cost-effective) fashion — is a key differentia-

tor. AV 8000 high availability makes it possible to con-

figure servers so that no single hardware failure will

cause extensive system downtime. In addition to features

inherent in disk array technology and packaging men-

tioned above, a combination of hardware and software

lets customers recover quickly from system failures:

DG/UX operating system.. When a specific application

or non-critical hardware subsystem fails, DG/UX takes

corrective action and resists shutting down the entire

system. Other high availability features in DG/UX 5.4:

Company Confidential
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@ Disk mirroring lets multiple copies of data exist

on physically separate media to eliminate a

single point of failure for disk subsystems.

@ Fast system boot lets the operating system

recover following system failure in minutes.

@ Fast recovery file system eliminates the

traditional UNIX requirement to run a recovery

utility (fsck), guaranteeing the integrity of the

disk filesystem following a system failure.

@ Auto reboot after operating system failure leads

to faster recovery because human intervention is

not required to initiate recovery.

@ On-line restart of communication controllers

(LAN, synch, and VAC/16,VTC, VDA/255, etc.)

does not require a reboot of the operating system.

@ Robust, commercial file system attributes

include: logical disk implementation over many

physical disks, bad block remapping, critical

data structure duplication on disks, large

filesystems, and System Administrator’s Tool.

@ With resizeable unmounted filesystem, a UNIX

filesystem can be enlarged, without requiring a

time consuming, error prone procedure of

dumping to tape and reloading a filesystem.

@ Auto dump-to-tape option after system failure

provides a record of memory for problem

determination and means faster recovery when

fighting intermittent system problems.

Highly Available Disk Subsystems in a single 100%

available cabinet (with redundant power option) can

AViiON 7000+, 8000 January 1992

be dual ported to two AV 8000 servers, both operat-

ing as peers. Each server runs a separate operating

system and utilizes different physical disks within

the H.A.D.A. cabinet. This redundant hardware en-

sures quick recovery from a system failure. A hard-

ware fault in one of the processors would result in

the applications on that system failing; but the sur-

viving system can switch to a failure scenario run-

ning the critical applications, constructed from

DG/UX scripts. See figure one. Users can access

either server via an Ethernet LAN. Should one serv-

er fail, users would then be able to log on to the

survivor. Inherent in AV 8000 packaging is the UPS

for reliable AC power. This configuration allows

optimum use of the hardware by the customer as

well as quicker recovery to the backup scenario

when system failure occurs.

Configurations/Ordering

Four, easily ordered and configured packagemodels

plus upgrades are available. Note that packages

with UPS are available in North America only.

Packages without UPS are available worldwide. The

table following each package model number de-

scribes the content of each. For options to these pack-

ages, please refer to AV 5200+/6200 MAPS/PLUS,

pages 202-13 ff.

AV 8000

HADA SCSI busses and control cables

100 % available

H.A.D.A.

cabinet

Ethernet LAN

Terminal

server

Terminal

server

Terminal

server

Figure one. Maximum availability, dual AV 8000, H.A.D.A. configuration
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AV 7000+, Model G 70455 AV 8000, Model G 70337

Component Description Component | Description of component

Quad server in 10 slot office package 70397 Quad server, 20 slot RM chassis, 128

7015 64 MB memory board MB memory board
7421 SCSI controller 11226 72" cabinet with two 5-20R

6677-1 525 MB OIC tape receptacles for two AV 8000 systems

; 7902-W HADA cabinet with 15-drive chassis,

JatT Disk array 1OF IOP, 5.0 GB of disk, hot repair
15378E005 5’ SCSI cable

; 7606 DC power chassis, AC power
CSS2/DC chassis chassis

6709 Second power supply for C82 6577-Z 150 MB OIC tape

6685-G Gh > drives for CSS2 chassis 6590-Z 2 GB cartridge tape

V

18972 3.6 KVA UPS AC power suffix: E(-) or F(2,4))

AC power suffix: A(-) NORTH AMERICA ONLY

AV 7000+, Model G 70454*

AV 6200-20 to AV 8000 Upgrade, Model G 7938

Component Description

7902-W HADA subsystem: IOP, 5.0 GB of

disk, HADA cabinet

7606 DC power and AC power chasses

6577-2 150 MB QIC tape drive

6590-Z 2 GB cartridge tape drive

AC power suffix: F(7), G (7)

Related Information

Component Description

Quad server in 10 slot office package

7015 64 MB memory board*

7421 SCSI controller*

6677-I 525 MB QIC tape

7417 Disk array IOP*

15378E005 5’ SCSI cable*

6701 CSS2/DC chassis*

6709 Second power supply for CSS2*

6685-G 1.0 GB drives for CSS2 chassis (five)*

Part Number Description

AC power suffix: A(-,1,5,6,7,8,9,0). *Model G70448 substitues 16

MB for memory, 662 MB drive for disk array.

AV 8000, Model G 70457

046-001288-02

046-001287-01

046-001191-06

046-001028-01

HADA MAPS/+, p. 239-53 ff.

Disk Array MAPS/+, p. 232-41 ff.

AV 5200+, 6200 Servers

MAPS/+ p. 202-13 ff.

UPS MAPS/+, p. 289-17 ff

Component | Description of component 046-001274 AViiON Async Connectivity
70009 5 50 clot RM chase MAPS/+, p. 271-121.1 ff.

016 SD bo: 1 cmassis 046-001043-03 | TermServer MAPS/+, p. 279-57
096 5 capi st with | - OR 012-39801 AV 7000+ Product Brief

cabinet with two 5- ;

receptacles for two AV 8000 systems 012-3986 AV 8000 Product Brief
7902-W HADA cabinet with 15-drive

chassis, IOP, 5.0 GB disks, hot repair Specifications

7606 DC power andAC power chasses 0 d 10 to 38 C: 50 to 100 F

6577-Z 150 MB QIC tape 5 perating em esr): 1 ot 55 10. 40F
6590-Z 2 GB cartridge tape aie Sh van } 0 ‘. oh on ‘9 ons
18795 12 KVA UPS subsystem perating umi ity: to 80% non-con ensing

Storage humidity: 10 to 90% non-condensing

AC power suffix: A(-) NORTH AMERICA ONLY AV 7000+ processor: 24.75"H X 17.25"W X

25.5"D
AV 5200+ to AV 7000+ Upgrade , Model G 793Pg 6 AV 7000+ processor wt: 160 LBS.

Component | Description Disk Array package: 8.75"H x 19" W x 24" D

71922 Disk Array subsystem: IOP, 5.0 GB of H AD Ap ackage: ie Se
disk in CSS2/DC cabinet Disk Array weight: 34 Ibs.

AC power suffix: A(-,5,6,7,8,9,0)

ah

Uv
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AViiON 7000, 8000 Server Packages

Fact Sheet

AV 7000 and 8000 bring the availability and performance

of Data General’s high-end Open Systems into easily con-

figured and ordered package systems. They combine a

@ Packaged high availability features

— machine initiated service call to Country Support

quad-CPU server running at 117 MIPS, disk array mass Centers

storage and uninterruptible power (North America only) ° VME bus support _

into the user’s choice of compact deskside or highly con- — enhanced async connectivity and performance
— access to wide range of industry-standard devicesfigurable 60-inch cabinetry. For a snapshot of these pack-

e Add-on packages upgrade AV 5200, 6200 servers to
ages, see the table at the bottom of this page.

AV 7000, 8000

¢ Attractive, compact office packaging (AViiON 7000)

¢ Single board, tightly-coupled AViiON quad processor Tequires no special facilities or computer room
— 117 Dhrystone MIPS ¢ Flexible, 20 slot processor and rack mount packaging

— four 25 MHz 88100 RISC CPU’s (AV 8000) supports large I/O configurations for

— hardware floating point enterprise-wide server needs
— eight 88204 Cache Memory Management Units ¢ DG/UX operating system
— up to 512 KB cache memory — symmetric multiprocessing

¢ Memory boards in 16 MB, 32 MB, 64 MB, 128 MB, — commercial-grade implementation of the UNIX

192 MB (latter in AV 8000 only) increments standard
¢ Disk Array (in AV 7000) or Highly Available Disk — highly reliable environment

Array (in AV 8000) mass storage — wide range of application software and systems tools

¢ Uninterruptible power supply (North America only)

Feature AV 7000 AV 8000

Server AV 5240 AV 6240

Server packaging 10 slot, office 20 slot, rackmount

Disk storage Disk Array Highly-Available Disk Array

Disk packaging CSS2/DC 59 inch cabinet

Disk power redundancy no yes

Hot repair disks no yes —

Maximum RAID. disk 5 GB 60 GB
Standard memory 64 MB 128 MB

Maximum memory 512 MB 768 MB

Standard tape drive 525 MB QIC 525 MB QIC

Uninterruptible power* 3 KVA 10 KVA

Async connects 1020 1275

Maximum SCSI channels 2 8

LAN ports 2 8

Synch ports 24 48

North America model # G 70334 G 70336

Worldwide model # * G 70335 G 70337

* Worldwide models do not include a UPS. _ Not all maximums can_be achieved simultaneously.
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Description

The quad-CPU servers at the core of AV 7000 and 8000

(AV 5240 and 6240 respectively) are fully described in

MAPS/ PLUS; see page 202-13 (part number 046-001191-

04). The payoff of DG/UX’s symmetric multiprocessing is

that a single four-processor UNIX server based on mature

88K CMOS RISC now runs at well over 100 Dhrystone

(2.1) MIPS. No other vendor offers 117 MIPS and 192

MB of memory on two, 225 square inch boards. This den-

sity means compact, cost effective configurations; it also

ensures increased reliability and maintainability. The exist-

ence of these servers — and inexpensive board upgrades to

them — will not only mean opportunities in environments

that need this performance today, but will also leverage

single- and dual-CPU server sales to customers concerned

about performance headroom. A balanced hardware &

software design maximizes application throughput, for

more computing capability per amount spent. AV 7000

and 8000 servers are highly appropriate for multi-user

timesharing applications or network servers, or a combina-

tion of these computing models.

High Availability Disk Array (H.A.D.A, ) in the AV 8000

package houses a Redundant Array of Inexpensive Disks

(RAID) in a 60" high cabinet that supports many high

reliability and high availability features. It is applicable for

large or critical data bases, disk farms, and other environ-

ments requiring a cost-effective way of ensuring maximum

up-time. Redundancy options include power sources and

supplies, cooling and multiple interface busses. Repair-

under-power, customer replaceable drive modules let ap-

plication processing continue during FRU repar. A

maximum of 30 1 GB disks are configurable per single

cabinet and IOP. Up to two IOP’s per VME chassis enable

a maximum of 60 GB. Arrays can be configured in

redundant disk groups (RAID 5), mirrored pairs and/or

single disks (RAID 1). Note that in a RAID 5 configura-

tion, 4 GB out of the 5 GB array are available for mass

storage. Two host processors can interface to the same

subsystem and process data from different disk groups

simultaneously. H.A.D.A. has excellent performance with

maximum scalability and configurability: a peak activity

rate of 400 I/O’s per second (read only). For further in-

formation on H.A.D.A. please see MAPS/PLUS, page

239-53 (part # 046-001288).

Disk Array in the AV 7000 package is an entry point

RAID level 1 or 5 mass storage subsystem comprising the

9U VME bus IOP, five 1.0 GB disks and a CSS2/DC

chassis. The AV 7000 supports one CSS2 array group . For

further imformation on Disk Array please _ see

MAPS/ PLUS, page 232-41 (part # 046-001287).

For Internal Use Only

AViiON 7000, 8000

046-001292

March 1991

Uninterruptible Power Supply (North America only)

matched to the requirements of each system ensures power

integrity. It delivers backup power at full load for 6

minutes (AV 7000) or 10 minutes (AV 8000) when AC out-

put is lost during brownout or blackout — and automatic

normal system shutdown in extended power outages. An

application program actually senses battery low states and

initiates a controlled shutdown of the operating system.

For further information on UPS please see MAPS/PLUS,

page 289-17 (part # 046-001028-01).

AV 7000 and 80000 support VME Distributed Adap-

torl255 (VDA/255), VME Distributed Cluster/16

(VCD/16) and VME Distributed Cluster/8P (VCD/8P).

These are upgraded versions of, and replace the existing

VDA/ 128, VDC/16 and VDC/8P for AViiON systems.

Key improvements include: maximum number of asynch

ports increased to 255 per VDA; twice the throughput of

previous implementations; and POSIX compliance. In par-

ticular the AV 8000 supports up to 12 VSC/4 synchronous

communications boards for a total of up to 48 synch lines.

For further information please see MAPS/PLUS, page

271-121.1 (part # 046-001274).

High Availability Features

The way Data General has chosen to offer high

availability across the AViiON line — in a granular, scal-

able, rational (and therefore cost-effective) fashion — is a

key differentiator. AV 8000 high availability makes it pos-

sible to configure servers so that no single hardware failure

will cause extensive system downtime. In addition to those

already features inherent in disk array technology and

packaging mentioned above, a combination of hardware

and software let customers recover quickly from system

failures:

DG/UX operating system.* In cases where a specific ap-

plication or non-critical hardware subsystem fails, the

operating system will take corrective action and resist shut-

ting down the entire system. Other high availability fea-

tures in DG/ UX include:

¢ Disk mirroring lets multiple copies of data exist on

physically separate media to eliminate a single point

of failure for disk subsystems.

¢ Fast system boot provides recovery of the operating

system following system failure in minutes.

e Fast recovery file system eliminates the traditional

UNIX requirement to run a recovery utility (fsck),

guaranteeing the integrity of the disk filesystem

following a system failure.

Company Confidential
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Auto reboot after operating system failure leads to

faster recovery because human intervention is not

required to initiate recovery.

On-line restart of communication controllers (LAN,

synch, and VAC/ 16, VDA/255, etc.) does not require

a reboot of the operating system.

Robust, commercial file system attributes include:

logical disk implementation over many physical disks,

bad block remapping, critical data structure

duplication on disks, large filesystems, and the

System Administrator’s Tool.

With resizeable unmounted filesystem, a UNIX

filesystem can be enlarged, without requiring a time

consuming, error prone procedure of dumping to

tape and reloading a filesystem.

Auto dump-to-tape option after system failure

provides a record of memory for problem

determination and means faster recovery when

fighting intermittent system problems.

* Some DG/ UX features available in rev 5.4

Open Systems

AVIION 7000, 8000

202-40.3

March 1991

Highly Available Disk Subsystems in a single cabinet with

optional power redundancy can be dual ported to two ser-

vers, both operating as peers. Each server runs a separate

operating system and utilizes different physical disks

within the H.A.D.A. cabinet. This overall configuration

has redumdant hardware to ensure a quick recovery from

a system failure. A hardware fault in one of the proces-

sors would result in the applications on that system failing;

but the surviving system can switch to a failure scenario

running the critical applications, constructed from

DG/ UX scripts.

See figure one. The configuration has two AV 8000 chassis

dual-ported to a single, 100% available H.A.D.A. cabinet.

Users can access either server via an Ethernet LAN.

Should one server fail, users would then be able to log on

to the survivor. Inherent in AV 8000 packaging is the UPS

for reliable AC power. This configuration allows optimum

use of the hardware by the customer as well as quicker

recovery to the backup scenario when system failure occurs.

trom rere rrr re rrr + aie +

| CPU CABINET | | |
| +---------- + | | |
| | ----- +--+ | 100% available |
| =| IOP | of | H.A.D.A |

+----- +--+ | fl | Disk Cabinet |
| | | Av g00d0 | Il | |

| | +---------- + || H.A.D.A. | |

| | +---------- + || SCSI Busses | |
| | [| -e--- +--+| and Control | |

| | oF IOP | fl cables | |
+----- +--+ [| 0 +4-- eee er ern | |

| | | Av 8000 | | | |
| [| +---------- + | | |
| +----------------- + +—----------------- +

|

|

|

|

| Ethernet LAN
penne eee ee ee ee eee --

| | |
+-------- + +------- + +—-------H +

| Terminal | | Terminal | | Terminal |
| Server | | Server | | Server |

poor --- + +-------- + $o------- +

IIITIN\\NN IIIITINN\N\N IIITINN\NN

Figure one. Maximum availability, dual AV 8000, H.A.D.A. configuration
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Configurations/Ordering

Four, easily ordered and configured packaged models plus

four upgrade models are available. Note that packages

with UPS are available in North America only. Packages

without UPS are available worldwide. See following. The

table below each package model number describes the con-

AViiON 7000, 8000 March 1991

AV 8000, Model G 70336

tent of each.

AV 7000, Model G 70334

Component Description of component

70299 Quad 25 Mhz CPU server, 20

slot RM chassis

7016 128 MB memory board

11226 72" cabinet with two 5-20R

receptacles

7417-W H.A.D.A. IOP

7608 H.A.D.A. cabinet with 15-drive

chassis

6685-G 1.0 GB drives with hot repair

(amount five)

15378E010 External cables for disk array

(amount six)

7604 DC power chassis

7605 AC power chassis

6577-Z 150 MB QIC tape

6590-Z 2 GB cartridge tape

10432-DD 10 KVA UPS subsystem

Component Description

70198 Quad 25 Mhz server in 10 slot

office package

7152 64 MB memory board

7407 SCSI controller

6677-I 525 MB QIC tape

7417 Disk array [OP

15378E005 5’ SCSI cable

6701 CSS2/DC chassis

6709 Second power supply for CSS2

6685-G 1.0 GB drives for CSS2 chassis

(five)

10404-A 3 KVA UPS

AC power suffix: A(-) NORTH AMERICA ONLY

AV 7000, Model G 70335

AC power suffix: A-) NORTH AMERICA ONLY

AV 8000, Model G 70337

Component Description

70198 Quad 25 Mhz server in 10 slot

office package

7152 64 MB memory board

7407 SCSI controller

6677-I 525 MB QIC tape

J417 Disk array IOP

15378E005 5’ SCSI cable

6701 CSS2/DC chassis

6709 Second power supply for CSS2

6685-G 1.0 GB drives for CSS2 chassis

(five)

Component Description of component

70299 Quad 25 Mhz CPU server, 20

slot RM chassis

7016 128 MB memory board

11226 72" cabinet with two 5-20R

receptacles

7417-W H.A.D.A. IOP

7608 H.A.D.A. cabinet with 15-drive

chassis

6685-G 1.0 GB drives with hot repair

(amount five)

15378E010 External cables for disk array

(amount six)

7604 DC power chassis

7605 AC power chassis

6577-Z 150 MB OIC tape

6590-Z 2 GB cartridge tape

AC power suffix: A(-,1,5,6,7,8,9,0)

For Internal Use Only
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AV 5200 to AV 7000 Upgrade, Model G 7935 AV 5200 to AV 7000 Upgrade , Model G 7936

Component Description Component Description

7417 Disk Array IOP 7417 Disk Array IOP

15378E005 5’ SCSI cable 15378E005 5’ SCSI cable

6701 CSS2/ DC deskside chassis 6701 CSS2/ DC deskside chassis

6709 Second power supply for CSS2 6709 Second power supply for CSS2

6685-G 1.0 GB drive for CSS2 chassis 6685-G 1.0 GB drive for CSS2 chassis

(amount five) (amount five)

10404-A, 3 KVA UPS subsystem AC power suffix: A(-,5,6,7,8,9,0)

AC power suffix: A(-) NORTH AMERICA ONLY

AV 6200-20 to AV 8000 Upgrade, Model G 7937

AV 6200-20 to AV 8000 Upgrade,, Model G 7938

Component Description

7417-W Disk array controller for 6200-20

7608 Disk array cabinet with 15 drive

chassis

6685-G 1.0 GB disks with hot repair for

array cabinet (amount five)

15378E010 External cables for disk array

(amount six)

7604 DC power chassis

7605 AC power chassis

6577-Z 150 MB OIC tape drive

6590-Z 2 GB cartridge tape drive

Component Description

7417-W Disk array controller for 6200-20

7608 Disk array cabinet with 15 drive

chassis

6685-G 1.0 GB disks with hot repair for

array cabinet (amount five)

15378E010 External cables for disk array

(amount six)

7604 DC power chassis

7605 AC power chassis

6577-Z 150 MB OIC tape drive

6590-Z 2 GB cartridge tape drive

10432-DD 10 KVA UPS

AC power suffix: G(7) NORTH AMERICA ONLY

Related Information

Part Number

046-001288

046-00

046-001191-04

046-001 1

046-001274

012-

012-3986

For Internal Use Only

AV 6200 Servers

AViiON

AV Product

AV 8000 Product Brief

AC power suffix: F(7), G (7)

202-13 ff.

271-121.1 ff.
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AViiON Server Configurations

The following illustrations are intended as a fast, handy

guide to AViiON server configurations. They progress from

entry-level systems to increasingly larger systems. In ad-

dition, there are configuration rules for SCSI channel

devices, SMD disk subsystems, and the VDA/128 subsys-

tem.

These illustrations are not all inclusive. Use the “AV1iON

5000/6000 Servers” article (046-001191-01, page 202-13)

as a reference.

Configuration Rules

AViiON SERVER SCSI CONFIGURATIONS

ND CHANNE soft | PHU | sof | en 17.0 ft TOTAL BUS LENGTH,
aN CHANNEL aan [| azn |”

VALID CONFIGURATION

AVIION 6000 5.0 tt css 6.0ft |REEL-REEL 18.7 ft. TOTAL BUS LENGTH

scsi INTERNAL 6.7 tt Btt

VALID CONFIGURATION

AVIION 6000 6.0 ft css 6.0 ft css 23.9 tt TOTAL BUS LENGTH
SCSI INTERNAL

5 tt 6.7 ft 6.7 ft

2. *** INVALID CONFIGURATION ****

SCSI BUS LENGTH

FEET

AVIION 6000

INTERNAL 10.5

MAXIMUM SCSI BUS LENGTH ON AVIION PRODUCTS= 19.6 FEET _ 2ND CHAN 2.5
AVIION 6000 2.6

CSS CHASSIS 6.7

PHU 2.25

REEL TO REEL 5
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AViiON 6100 SMD Disk Subsystem
Configuration Rules

"B" Interface Cables (Data)

i | |
SMD Model 7408

Max Subsystem SMD CTLR| DRIVE DRIVE DRIVE DRIVE

Configuration | | | L | |
"A" Interface Cables (Control)

"B" CABLE

| Model 6542-A Includes: A" cable for:

* 2 1GB Drives Must order "A" cable for:

Model 6642-A DRIVE DRIVE * 2 "B" Cables (6’) connection to controller, OR

L *"A" Cable connection to drive in subsytem

"A" Cable * Mounting hardware

“B" CABLE

Model 6541-A Includes: hau

* 41GB Drives Must order "A" cable for:

Model 6541-A DRIVE * 4 "B" Cables (6’) connection to controller, OR

* Mounting hardware connection to drive In subsytem

for two drives

"B" CABLE Model 6541-K Includes:

| * 11GB Drives

. DRIVE * 1 "B" Cable (5’)
Model 6641-K ean? han Total "A" Cable cannot exceed 100 feet

nan J 1.3’ Daley "A" cable eeu
A" Cable Individual "B" cable cannot exceed 50 feet

VME Distributed Async Configurations

VME
AViIiON

RG62 Coax Cables w/BNC Connectors
on each end

VDA/ 128 #15338E025 (25')
+7401 #15338E050 ( 50’) BNC T-Connector

A #15338E100 ( 100’) One is included with each VDC/8P or VGC/16

1 BNC Cable Terminator

"Max. Cable Distance’ 6930 i 2 Watt)
= each VDA/ 128

=p VDC /8P**" VDC/ 16"
= #7402 #7403

Secon | Seezeeose (5) [MIM UHL HE7 §34 15°
Connectors:

#15345E025 (25°) ve
TKK CTS ATS DIR mM Cable Specs
Aon ata Tate: 76 800b0s a #15340Exxx

Terminal / Printer / Mae Mele»
VDC /8P Ports’ Modem Cables
8 female DB25-S RS232 (RS232)° ix 2 — 2 ix

60bpe to 38.4kbos /port #15340E10 (10°) cis 5——§ CTS
TX, RX CTS, RTS, OTR, o— #15340E15 ( 15") — Ris fa § RTS
Bae en sel port 6 15340E25 (25) DIR 20 —— 20 DTR

| Ago data rate: re Boob pe DSR g —— g osR
*

Cable Distange Alternate 3- wire
* Nodes tench Configuration Limits VDC Specifications Terminal-Cable

a | 198 | cn orate SRRETIe na voce BEA tot) wn 1 de | ta
10 700. «|; YAC/16 = 2 1 0 VDC/18 2-7/8'high, 20-6/8" wide, 10° deep RX 3——3 RX

12 VSC/4 4 ports 6 ports 8 ports Power: 92-249VAC, 0.6Amp-0.25 Amp, 4 ats 4+C4 pts13 560. =|: VLC 2 2 2 Operating Temperature: 0-40 deg (C), Se-104 deg (F) DCD 8 8 DCD
i Sir i 608 wans = As vonage“ OTM om 20 F 20 ore
10 300 SMO cir 0 3 4 1BTU - aig Watts Motorola 68000 oven GND 7 —7 GND
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AV/5100 Configurations

AViiON 5100 SERVER CONFIGURATION
16MB, 648MB ESDI DISK, 150MB CARTRIDGE TAPE

648MB ESD! CPU BOARD,16MB
Tce eww wom ewe meme nm amen

ww ewww wm wwe mw nw eee wwe

FH disk slot rf SCS! CONTROLLER
OPEN || |[-----------------+------------

FH disk slot f
OPEN 7 additional slots

| 160MB rape |.
| HH SCSI-OPEN |

“Seen 
ww me me wee ew wwe mone

AV5100 OFFICE PACKAGING 
Model Numbers

24.75" HIGH 
G70041

17.25" WIDE

25.5" DEEP

AViiON 5100 SERVER CONFIGURATION
48MB, 1.9GB ESDI DISK, 150MB CARTRIDGE TAPE

EXTERNAL STORAGE IN PHU’s-- 1.3GB SCSI DISK, 2GB CARTRIDGE TAPE

15325E005 [HH SCSI OPEN

\ 662MB DISK
648MB ESDi _GPU BOARD, 16MB 6605 |

___32MB MEM (7002) PHU
648MB ESD! - ESDI CONTROLLER

6565-l | | ane maneIHH SCs! OPEN _SCSI CONTROLLER HH SCSI OPEN!
SCSI CONT (7407) 

|2GB TAPE 648MB ESDI | |-------------------1------2--- 662MB Disk

ae = 5 sath I slots 6606 ‘PHU 
a onal sio

PHU| 150MB TAPE Avallable 18325E005
156325E005

| HH SCSI-OPEN |
wn eee eee eee eee e eee 

Model Numbers

Qty Model
AV5100 OFFICE PACKAGING 1

24.75" HIGH 70041
a 

2 6555-!17.25" WIDE

25.5" DEEP 1 6591-A, 1 7002
1 7407

3 15325E005

2 6605

For Internal Use Only 
046-000951
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AV/6100 Configurations

AViiON 6100 Server Configuration

16MB, 2GB SCSI disk, 150MB cartridge tape

662mb disk : 662mb disk

—

150 MB Cart : 662mb disk

a oe GSS chassis
CSS Chassie- 7"

|CPU Board, 16MB6100 Chassis- 14"

1344-A {
60" cabinet

.75'useableepace i rr Model Numbers43.75" useable space 6100 CPU Chassis
E70047

AViiON 6100 Server Configuration
16MB, 4GB scsi disk, 150MB tape, 2GB tape, 1600bpi tape

15326E005

Ne 662mb disk :662mb disk

6554-M
CSS Chassis- 7" 6654-M |/_
a 2GB Tape 662mb disk

1600 bpl tape 6590-M | 6593-A
8.75" ~“@l-— 15326E005

CSS Chassis- 7" =< 1600 bpi tape —
6586-A

6100 Chassis- 14"

662mb disk 662mb disk

T | MB Cari b diek Model Numbers
4344-A 150 art 662m 8

60" cabinet aty Model
43.75" useable space

[CPU Board,16MB ' 70047
[LAN Controller 1 6593-A
[SCSI Controller 2 (8564-M

— SCSI controller 7407-V 1 6590-M
prosrentnscccccccnsesaezenesccosoces 1 7407-V

6 slote open 2 15326E005

oe ee eee ee ce ee ee cee eee eee 1 6586-A
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AViION 6100 Server Configuration
48MB, 6.7GB scel disk, 150MB tape, 2GB tape, 1600bpi tape

62mb disk 662mb diek|~)
16326E005) geen ng 6554-M

1600 bpi tape

662mb disk: 662mb disk

CSS Chassis- 7"

CSS Chassis- 7" 662mb disk: 662mb disk
16326E005) geen ng 6554-M

1600 bpi tape
8.75" 2GB Tape 662mb disk

" 6590-M 6593-A

CSS Chassis- 7"
662mb disk 662mb disk Model Numbers

Qty Model

6100 Chassis- 14" —— —
-—150 MB Cart 662mb disk 1 70047

1 7002

CPU Board, 16MB 2 6593-A
32MB EXP memory 7002 5 6554-M

pani [LAN Controller 1 6590-M
60° cabinet ‘SCSI Controller 2 7407-V

43.75" useable space |_| SCSI controller 7407-V 3 15326E005

[SCSI controller 7407-V | { 6586-A

4 Slots Open

For Internal Use Only 046-000951 Company Confidential
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AViiON 6100 Server Configuration
16MB, 2GB SMD disk, 150MB Cartridge Tape

1GB Disk | 1GB Disk

7" —m |IGB Disk|1GB Disk

et 1650 MB Cart
CSS Chassie- 7"

" |CPU Board, 16MB
6100 Chassis- 14 ee | LAN Controller ae

SCSI Controller
SMD Controller

1605-B 6 slots open

Meter high cabinet y Modet Numbers
28" useable space 94 rrr nner terete nnercsscceercsssccss E70043

AViiON 6100 Server Configuration
48MB, 7GB SMD disk, 450MB Cartridge Tape, 2GB Cartridge Tape

7' i

1GB Disk] 1GB DiskHGB Disk |1GB Disk

1GB Disk|1GB Disk| CSS Chaselie- 7"

1GB Disk|
6100 Chassis- 14"

6585 1606-B

Meter high cabinet Meter high cabinet
8 outlets 28" useable space

4 outlets

For Internal Use Only

1GB Disk

6541-A

~<-_————- 158342K005

1GB Disk | 1GB Disk

6542-A

1GB Disk | 1GB Disk

6642°A ~<t—— 15342K005

—| 1GB Disk | 1GB Disk _Model Numbers
Qty Model

1 70043

1 7002

2 6542-A

150 MB Cart: 2GB Cart ; nee

-M .

6690 1 7408
CPU Board, 16MB 2 16342K005

32MB exp mem (7002) 1 6585

LAN Controller

SCSI Controller

SMD Controller... ~<t—— 4 slots open
SMD controller (7408)

046-000951 Company Confidential
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AViIiON 410 Workstations

Fact Sheet

This revision reflects deletion of 16MHz processors, and

added support for 525 MB tape drives.

The AV1IiON 410 Series workstations extend the range of

power and performance of the AViiON Workstation Family,

offering advanced graphics features, industry standard I/O

bus (VMEbusTM), and a greater range of performance

specifications. Housed in a compact deskside package with

internal mass storage options, these single-user graphics

workstations are designed for technical and commercial

professionals who currently use traditional 32-bit high-end

workstations. The AViiON 410 workstations are personal

productivity tools manufactured by Data General that incor-

porate the Motorola 88K RISC (Reduced Instruction Set

Computer) technology.

The AVuiON 410 Series workstations offer advanced 32-bit

stand-alone or distributed computing capabilities for single-

Open Systems

AViiON 410 Workstations

202-47

September 1991

user graphics applications. The systems are designed around

a single system board that contains the 88100 processor chip

with floating point; two 88200 Cache and Memory Manage-

ment Units (CMMU) for data and instruction bus (MBUS);

interface logic to support Motorola’s VMEbus (Revision C.1);

two MBUS (MBUS Is the AViiON workstation’s internal

high speed memory bus) connectors for the second CPU

option, graphics options, and Z-Buffer option; the industry

standard SCSI bus (Small Computer System Interface);

intregal 802.3 Ethernet; two RS232 asynchronous interfaces

and a parallel printer interface. The graphics options are

contained on three separate daughter boards that connect to

the base system board’s MBUS and provide 24-bit or 8-bit

color graphics, and an optional 24-Bit Z-buffer.

Table 1 summarizes the major features of the AViiON 410

Series workstations.

Feature Description

Complete single-board

System functionality

clock speed.

Dual processor option.

16 or 4 MB parity memory

OSF/Motif

Advanced single-user compute based on Motorola 88K RISC Processor running at 20 MHz

Tightly coupled, on-chip Floating Point Unit

Two 88200 Cache and Memory Management Units (CMMU) for improved performance

Support for Symmetric Multiprocessing in DG/UX

Advanced 32-bit RISC technology

Hardware support for Motorola’s VMEbus (Revision C.1).

Two 6U VMEbus slots in a compact, internal card cage

Attractive, compact deskside packaging (24.75 "H X 5.75"W X 22"D).

Memory expansion capability of up to eight 16 MB memory modules, for a total of 128 MB.

Integral disk and tape options—two full height 5%” devices or one full height and two half height

Industry Standard SCSI interface for disk and tape (synchronous/asynchronous)

modules

5'/,” devices

Three-button optical mouse with pad

PC/AT-101 compatible keyboards

Graphics Choice of high performance, bit-mapped graphics with dedicated, dual ported display memory

Color: 8/2 or 24/4 graphics controller

High resolution, flicker-free 19” or 17” color monitors

Tightly-coupled graphics architecture employs a 32-bit wide bus for optimal bit-mapped graphics

and multi-windowing performance

Standard MIT distribution of X11 r4 or higher

X Server, Xlib, X Toolkit, X Clients

PHIGS and GKS support through third party ISVs

Compatible with AViiON 310 Series graphics (8 bit only)

Table 1. AViiON 400 Series features.

For Internal Use Only 046-000959-03 Company Confidential
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Feature Description

Internal mass storage/

tape back-up

525 MB QIC Tape

External mass storage/

tape back-up

Customer environment/use Customer installable

characteristics

40db (quiet office) noise levels

Communications

Deskside chassis can hold two 5%” Full Height devices; or one 54” Full Height device and two

5%" Half Height devices; or four 514” Half Height devices. The supported devices are:

2 GB Cartridge Tape Backup 5.25” FH SCSI

662 MB Winchester 5.25” FH SCSI

332 MB Winchester 5.25” HH SCSI

179 MB Winchester 5.25” HH SCSI

1.0 GB Winchester 5.25” FH SCSI

1SO MB QIC150 Cartridge Tape 5.25” HH SCSI

1.44 MB 3.5” Diskette Disk HH SA450/SCSI.

1.2 MB 5.25” Diskette Disk HH SA450/SCSI.

External PHU (Peripheral Housing Unit) can support up to seven SCSI devices.

Each housing can hold one 5%” Full Height device and one 514" Half Height device or three 54%”

Half Height devices. The supported devices are

1.0 GB Winchester 5.25” FH SCSI

662 MB Winchester 5.25” FH SCSI

332 MB Winchester 5.25” HH SCSI

179 MB Winchester 5.25” HH SCSI

2 GB Cartridge Tape Backup 5.25” FH SCSI

525 MB Cartridge Tape 5.25” FH SCSI

150 MB QIC Cartridge Tape 5.25” HH SCSI

1.44 MB 3.5” Diskette Disk HH SA450/SCSI

1.2 MB 5.25” Diskette Disk HH SA450/SCSI

590 MB Eraseable 5.25” Optical Disk FH SCSI

600 MB CD-ROM 5.25” HH SCSI

Customer installable add-on memory, graphics options, second CPU option and peripherals

90 day warranty on all system components

Ethernet interface standard (without transceiver or drop cable)

Thick or Thin net connections available

Two asynchronous, RS232C interfaces—from 150 to 19,600 baud

Centronics compatible line printer port

Table 1. (con’t) AViiON 400 Series features.

Product Description

The AViiON 410 Series workstations are deskside systems

that provide the power and performance of a mainframe in

an extremely small, compact package—the main chassis

housing is only 24.75"H X 5.75”W X 22"D. These worksta-

tions are available in a wide range of configurations and

with options for expandable graphics, memory, mass stor-

age, and multi-CPU configurations. The base system board is

available in a 20 MHz performance range, and offers

a second 20 MHz CPU option. Memory is expandable from

16 MB to 128 MB with 16 or 4 MB memory modules.

Architecture

Processor. The AViiON 410 Series Workstation is based on the

88000 series of RISC processors from Motorola. The 88000

series is comprised of the 88100 RISC CPU, and two 88200

cache/MMU (Memory Management Unit) chips.

For Internal Use Only 046-000959-03

System board. The AViiON 410 Series Workstation system

board consists of a single 18” x 12” multilayer PCB that

includes

e a 20 MHz Motorola 88100 RISC CPU and two 88200

CMMwUs

a closely coupled, integrated floating point unit

eight connectors capable of holding up to eight 16 MB

memory modules

e two MBUS connectors for connecting the second CPU or

graphics options

interface logic that supports Revision C.1 of the VMEbus

industry standard SCSI interface for connecting peripherals

such as disk and tape

e industry standard 802.3 Ethernet Interface (w/o transceiver)

keyboard interface—AT-compatible and Japanese

AX-compatible

¢ mouse interface

two asynchronous interfaces—RS232 with one offering full

modem support

parallel line printer interface (Centronics-compatible)

time-of-boot clock and calendar

power-up diagnostics and auto netboot.

Company Confidential
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CPU

CPU

> Instruction

>| CMMU

Instruction

CMMU

' Main Memory

Mbus

t

_ Graphics

Controller

Board

-= ses = es ese e ewe ew ew © = = Hee = ow
Mbus/Sbus Interface

System Control Logic

| Mous/sbus Arbitration Logic

Interrupt Control Logic <—_—

| Timing Services -—_—

| System Control Registers |}«~——

! | Boot PROM <<
| ;

‘ | BBU SRAM Jx—1—»

eee eee ee eee ee eee ;

“es

Sbus

~

- ee es = & = = @=
<——> Keyboard Controlier [<——~—> Keyboard

| l<—_—_—-> Mouse
<——>| DUARTs 3} Asynchronous

<——> | Devices

v

‘ Parallel Interface Parallel
‘ ' Printer

<> SCSI Controller +> SCSI Bus

<> LAN Controller hk Ethernet
' 1 Transceiver

Figure 1. System Block Diagram
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VMEbus

The VMEbus is one of the most popular 16/32-bit backplane Specification Options

buses on the market today. Its wide use in the technical market,
. . . . Data Transfer D32, D16, DO8(EOits use of the Eurocard format, its high performance, and its (EO)

a . Master: No UAT (Unaligned Address Transfer)
versatility are some of the reasons that it appeals to a wide AX. A24. Alb

range of users. The AViiON 410 Series systems use the No Address only cycle

VMEbus because it is an industry standard bus that offers high RMW (Read Modify Write)

performance at a reasonable price. No block transfer

The VMEbus specification defines an interfacing system for Data Transfer D2, Di6, DO8(EO)

interconnecting data processing, data storage, and peripheral Slave: No UAT. A32, A24
Address only cycle RMW

control devices in a closely coupled hardware configuration. Block transfer supported

The VMEbus specification on the AVIiON 410 systems con- PP ; ;
, . , Decodes only 2 address bits along with

forms to Motorola s Revision C.1 VMEbus specification. The 5 AM bits AM[S:0]

C.1 specification is a result of both the IEEE P1014 Standard

Committee and the IEC 47b Standards Committee work. The

C.1 specification has been approved by the IEEE P1014 Stan-

VMEbus Slot 1 A 16 MHZ VMEbus system clock

Functions: The IACK and VMEbus grant daisy

chain driver

dards Committee as draft 1.2. It is presently undergoing the The VMEbus/MBUS and

final stages of approval in both the IEEE and IEC. MBUS/VMEbus time out logic are

The VMEbus specification provides for a mechanical as well programmable es ,
ae . wpe gs The VMEbus arbitration time out logic

as an electrical interface. The base mechanical specification 1 sec

defines the types of connectors, spacing between connectors,

and physical layout of the backplane: the connectors are 96-pin

female type, and in the AViiON 410, a separate 6U backplane

VMEbus watchdog timer (64 micro-sec.)

Type of VMEbus __ All types selectable

. ae ; Arbiter:
provides two slots, each slot consisting of two 96-pin con- r -VMEb RWD (Rel When D

nectors called J1 and J2 (J1 is the upper one, and J2 is the ” Requester: us (Release When Done)

lower). The power connection for the system board is also
on the backplane. Interrupt Registers: IENO (Interrupt enable reg.)

IEN1

The VMEbus incorporates the concept of a Master and Slave. IEN ALL Not Supported

The system board is considered a Master. VMEbus transac- IST (Interrupt Status)

tions are governed by a single bus master that is determined SETSWI (Set Software Interrupt)

through an arbitration process. Bus arbitration is a mechanism CLRSWI (Clear Software Interrupt)
ISTATE (Interrupt State Reg.)

CLRINT (Clear Interrupt)

VIACK1 (VMEbus Interrupt

that enables control of the data bus transfer (DTB) to be passed

to one master in a group of masters, all of which are requesting

use of the DT'B. On the AViiON 410, the design allows for more
Acknowledge)

than one Master. VIACK?

On the AVION 410, the internal high speed system bus is VIACK3

interfaced to the VMEbus. This interface provides a VIACK4

bi-directional data path between the two busses, performs the vineke
address decoding and bus arbitration. The MBUS/ VMEbus VIACK7

interface provides an integrated link between the 8, 16, and

32-bit MBUS masters and slaves and the 8, 16, and 32-bit Control Registers: EXTAD supported
VMEbus masters/slaves. It also defines the bus arbitration EXTAM supported

WHOAMI supported
mechanism.

Table 2 details the C.1 interface specifications andoptionsand Table 2. C1 Interface specifications and options

the level of implementation on the AViiON 410.
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Two half-height drives

or one full-—height drive

wo half-height drives

or one full-height drive

Figure 2. AV410 Internal Peripheral Configuration

Peripherals

The AViiON 410 Series Workstation has a SCSI bus for con-

necting mass storage devices. The SCSI bus orginates

on the system board and provides connection for the internal

storage devices, then exits via the rear of the unit and ter-

minates in a Champ connector for external Peripherial

Housing Units.

In the main deskside chassis, space is available for two

5%" Full Height devices or one 514" Full Height device and

two 5%” Half Height devices. Up to seven SCSI devices can

be supported through the external PHU.

All external Data General peripherals for the AVION 410 Series

Workstation are mounted in the desktop PHU, which can ac-

commodate a variety of storage and backup options. These

options include

e a1.0GB5%” Full Height Winchester disk

e a 662 MB 5%” Full Height Winchester disk with 16 ms

access time,

e 332 MB 5%” Half Height Winchester disk with 14 ms

seek time,

e 5%" Half Height 150 MB QIC tape drive

@ 525 MB cartridge tape drive

© a179MB5%" Half Height Winchester Disk with 18 ms

access time.

e 600 MB CD ROM Half Height

e 590 MB Erasible Optical Disk Full Height

For Internal Use Only 046-000959-03

Each PHU can accommodate one full height and one half

height units or three half height units.

In addition to the standard storage devices, Data General

offers two diskettes; 1.44 MB 3.5” half-height and 1.2 MB

5.25” half-height. These diskettes offer industry standard

format and compatibility with existing MS-DOS envi-

ronments. The 1.44 MB diskette can read, write and format

data in the 720KB diskette format. The 1.2 MB diskette is

also read, write and format compatible with the 360KB

diskette format. These diskettes have an interface called the

SA450 which must be converted to the SCSI interface (a small

converter board is packaged with the diskette). Mounted within

the AVION 410 chassis, the converter board can support up

to two diskettes. When configured with the external PHU, the

converter board can support up to two diskettes. The diskettes

are available either with or without the converter board, but

for use with the AViiON 310 or 410 systems, the first diskette

must contain the converter board.

The SCSI bus has a maximum cable length of 196 feet

(6 meters). The AViiON 410 Series chassis consumes 4.5 feet

for the internal peripherals, leaving 15.1 feet for external

peripherals, which will support configurations of up to

two additional PHUs per workstation. The PHU contains

a 125 watt power supply, internal fan, internal cabling

(2.3 ft), and SCSI Bus terminator. The first SCSI cable from

the chassis to the first PHU is different than the one used on

the AV310 workstations.

Company Confidential
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AV410 PHU PHU

External Cable External Cable

4.5 FT 5 ft 2.25 ft 1.3 ft 2.25 ft

Internal

SCSI

Cable Model: Model:

15378E005 (5 ft) 15378E001 (1.3 ft)
15378E010 (10 ft) 15378E005 (5 ft)

15378E010 (10 ft)

DFI-00026

Figure 3. SCSI Cable length configurations

Graphics Hardware

Graphics hardware for the AVIION 410 Series Workstation con-

sists of either an 8-bit or 24-bit color controller con-

tained on separate daughter cards that mount on the main

system board through a 96 pin MBUS connector for maximum

performance. The Z-buffer option is a separate daughter card

that plugs into the graphics board.

8-Bit Color. The 8-bit color unit consists of a special high

density gate array for the display and control of the video

display and video memory for the frame buffer. The design

of the 8-bit color controller is compatible with the AViiON 310

Series 8-bit color controller (see Figure 4). The 8-bit

color controller includes

e sixty 256K dual ported video RAMS

e video timing logic

e color Look Up Table (LUT) for 256 displayable colors from

a palette of 16.7 million combinations for the 8-bit color

e one 256-location LUT

e addressable resolution of 1536 X 1024

e double buffering: 2 x 4 Planes (16 colors displayable)

e 2-bits for overlay

e flat or Gouraud shading.

24-Bit Color. The 24-bit color unit consists of three special

high density gate arrays for the display and control of the

video display and video memory for the frame buffer (see

Figure 5). The 24-bit color controller includes

e fifty-six 1 MB dual ported video RAMS

e Video timing logic

¢ color Look Up Table (LUT) for 16.7 million displayable

colors from a palette of 16.7 million combinations for true

color representation

three 256-location LUTs

addressable resolution of 2048 X 1024

4-bits for overlay

double buffering: 2 x 12 plane (4096 colors displayable)

flat or Gouraud shading

For Internal Use Only 046-000959-03

( Mbus (32 bits address/data) \

| |
<— Clock Generator |Z-buffer Gate Array Color Graphics

(optional) Gate Array

4A ! ¢
64} A\ .

— | ..--,

C = Control lines +8 y yy
A = Address lines Frame buffer '

D = Data lines (VRAM)

O = Overlay planes

R = Red Output a0 }
G = Green output

B = Blue output | 32 8

y Ov

LUT and DAC <

hy

Figure 4. 8-Bit Color Graphics Subsystem

24-Bit Z-Buffer. The Z-Buffer option consists of a special

high density gate array for the display and control of the

video display and video memory for the frame buffer. The

24-Bit Z-Buffer option provides greater accuracy and

picture quality (than commonly used 16-Bit Z-Buffers) in

performing hidden line and hidden surface removal. The

Z-Buffer includes

e 256KB X 4 DRAMS

® programmable Hither and yon clipping planes
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A. r

¢ Mbus (32 bits address/data) »
V “Vv

Clock

y y 4 ’ t y y Generator

2-buffer Color Graplics Color Graphics Color Graphics
Gate Array Gate Array 0 Gate Array 1 Gate Array 2
(optional)

4 ! co A 06, 4 ''C,
64h Al! 644 Al, 644 Al,

rT 7 TTT TST TTT TTT,

be = =

18 vy Vy 18 y Vy7S y yy

Frame buffer | | Frame buffer Frame buffer

(VRAM) ' (VRAM) (VRAM)

} 64 : } 64 ~ = © = = w oe &
Xo Mux 7

32“] |

-——— 5

rece . | reer ed

v bv y hyve

LUT and DAC LUT and DAC LUT and DAC

G R B

C = Control lines G = Green output

A = Address lines R = Red Output

D = Data lines B = Blue output

O = Overlay planes

Figure 5. 24-bit Color Graphics Subsystem

Memory Modules A—~ System board assembly

Graphics board

Yo

2 buffer board

CPU

option board

Figure 6. Graphics Options Diagram

For Internal Use Only 046-000959-03 Company Confidential



Data General Volume II Open Systems 202-54

MAPS/PLUS Hardware AViiON 410 Workstations September 1991

Japanese Language Support. The color units can be con-

figured to support the Japanese language character set.

With the availablility of the Japanese AX-compatible

keyboard, the AViiON 410 Series Workstation allows customers

to use the workstation for Japanese applications and

environments.

Ordering

The AViiON 410 Series Workstations are offered as individual

Base Packages with or without peripherals, an arrangement

that allows for greater flexibility in configurations and order-

ing (see Tables 3 - 9). Two graphics packages add keyboard,

mouse, graphic controller and monitor. In addition, the open

architecture design of the workstations allows customers to

use keyboards and external peripherals that are compatible

with the different industry standards supported. For example,

the keyboard controller supports either AT-compatible or

Japanese AX-compatible keyboards, and the SCSI interface

supports SCS]-compatible peripherals.

Each system board includes:

e a20 MHz CPU,

e hardware support for industry standard VMEbus (through

the use of connectors on the system board),

e integral Ethernet LAN interface (IEEE 802.3),

e¢ Small Computer Standard Interface (SCSI) for high

performance I/O,

e two RS-232C async ports, and

e one parallel printer port (Centronix compatible)

The Graphics Packages includes:

e 3-button optical mouse,

e keyboard,

e a 19” color monitor, and

e either an 8-plane or a 24-plane graphics controller.

Systems ordered with DG/UX and a disk have the operating

system installed on the disk. Media and documentation must

be ordered separately.

In configurations that include a disk but no tape drive, media

(the tape with the operating system) will not be shipped with

the system, as the operating system is pre-loaded on the disk.

This could pose a problem with a system installed in a network

on non-Data General systems. The operating system will be

pre-loaded at the factory but in the event of a disk malfunc-

tion, it would be difficult to reload the operating system

without the media.

NOTE: A transceiver (model 4540, 4540-A OR 4619) and

drop cable (model 1329) are necessary for the workstation

to be connected to an Ethernet LAN.

Model Number Description

G70344 16MB, 20 MHz Base System

G70348 16MB, 20 MHz Base System, 332 MB Disk

G70350 16MB, 20 MHz Base System, 662 MB Disk

Table 3. Packaged Base System—without graphics, monitor,

keyboard or mouse

Model Number Description

7206 19” monitor, 8-Bit color Controller

7208A 19” monitor, 24-Bit color Controller

Table 4. Graphics Package—includes keyboard, mouse, graphics

controller and monitor

Model Number Description

7202 8-Bit Color Controller

7203A 24-Bit Color Controller

7204 Optional 24-bit Z-buffer

Table 5. Board Level Components

Model Number Description

7014 16 MB Memory Package

7000 4 MB Memory Module

G6487 19” Color Monitor

7008 Second CPU upgrade 20 MHz

4512 3 Button Optical Mouse

G6488 101/102 key AI-Style keyboard—

REQUIRES LANGUAGE SUFFIX

Table 6. Options
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Model Number Description Model Number Description

~A US Fixed Disk

—B UK 6539-F 179MB (HH) Internal disk add-in

—C French G6662-F 332MB (HH) internal disk add-in

—D German 6554-F 662MB (FH) internal disk add-in

a) Japanese AX-compatible (AX is the G6685-F 1.0GB (FH) internal disk add-in

international standard for the Japanese .
Language) Cartridge Tape .

_G Spanish G6577-F ISOMB (HH) QIC tape add-in

_] Italian G6677-F 320/525MB (HH) QIC tape add-in

_y Swiss G6591-F 2GB 8MM (FH) cartridge tape add-in

—N Swedish/Norwegian Floppy Diskette

G6563-F 1.2MB 5.25” (HH) diskette w/SCSI

Table 7. Language Suffix for Keyboard converter board

G6563-FX 1.2MB 5.25” (HH) diskette add-on drive

G6562-F 1.44MB 3.5” (HH) diskette w/SCSI

converter board

Model Number Description G6562-FX 1.44MB 3.5” (HH) diskette add-on drive

, ; CD ROM
4540 Ethernet transceiver for connecting G6629-F 600MB (FH) CD ROM add-in drive

to standard ethernet cable, requires

drop cable for connecting from the oe
back of the to the transceiver Table 9. Mass storage devices installed in the processor chassis.

(model 1329)

4540-A Ethernet transceiver for connecting

to ‘“thin’’ ethernet cable, requires

drop cable for connecting from the

back of the system to the transceiver

(model 1329)

4619 Eight port Ethernet transceiver for con-

necting up to eight Ethernet drop cables

1326 5 foot Ethernet drop cable for connecting

workstation to transceiver (Teflon)

15274E002 5 foot Ethernet drop cable for connecting

workstation to transceiver (PVC)

Table 8. Ethernet options.

Mass Storage Notes

Processor Chassis Mass Storage Configuration:

—tThe processor chassis contains four Half-Height (HH) aper-

tures which support 4 HH devices, OR 2 HH and 1 Full-

Height (FH) device.

—2 HH apertures in the front of the chassis support media

load and fixed disk devices.

—2 HH apertures in the rear of the chassis support 2 HH OR

1 FH fixed disk only.

For Internal Use Only 046-000959-03

Interface Converter Board Support:

—Each floppy disk interace converter board supports two

floppy drives and is counted as one SCSI device.

—Io support a -FX drive, the associated -F drive (drive with

interface converter) must be configured. 1.44MB and 1.2MB

floppy disks may be intermixed on DG/UX Revision 4.3 or

greater.

AV 410 packages will have the bundled fixed disk configured

in the rear section.

DG/UX is only available in -A media. 2GB 8MM cartridge

tape, floppy diskettes, and 600MB CD ROM are not supported

as cold boot devices. This media type is supported on ISOMB

and 320/525MB QIC tape drives. If not configuring QIC tape

drives in the processor chassis, cold boot support should be

configured in an external peripheral chassis such as the Periph-

eral Housing Unit or Combined Storage Subsystem 2/DC.

Subtract apertures utilized by peripherals bundled under the

packaged models, to determine remaining chassis space for

support of add-in internal peripherals.
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In addition, the AV410 power supply provides the following

power for the system boards and peripherals mounted within

the chassis. The desktop Peripheral Housing Unit supplies

its own power. When configuring systems, subtract the power

for each component from the total power supplied. This is

important for systems which have the maximum number of

graphics options, memory, disk and tapes installed if third

party VME boards are to be installed.

+5V —12V +12V +9V

37 amps 1.0 amp 10 amps 1.0 amp

BOARD/POWER typ max typ max typ max typ max

SYSTEM BD 20 14.5 14.5 0.1 0.2

2ND CPU 20 0.6 1.0

4 MB MEMORY 0.1 0.2

8-BIT COLOR 1.1 2.5

24-BIT COLOR 2.5 4.7

Z-BUFFER 0.4 1.1

1.0 GB DISK 2.0 2.0 2.5 4.0

662 MB DISK 0.6 0.7 1.5 2.0

332 MB DISK 2.0 2.0 2.25 3.3

179 MB DISK 1.0 1.3 9 4.5

150 MB TAPE 5 7 1.5 2.5

2 GB TAPE 2.02 2.7 Al i)

1.44 MB FPY 0.65 1.2

1.2 MB FPY 0.3 0.5 0.22 0.1

SCSI/SA450 Con 0.1 0.1 0.22 0.1

Table 10. AV410 Power Supply.
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The AViiON 410 Series Workstation will also operate with any 2. Fill out the Program License Schedule 501 and purchase

DG/UX supported general purpose printer. order. Remember to itemize each operating system license.

3. Order the appropriate software distribution and services’To Order Workstations: Pprop
packages.

1. Select the package that best meets your needs. This will

consist of a Base Package with a Graphics Package. Add

the appropriate suffix for font and power.

Related Information

See Table 11.

Document Description Model Number

Using System Diagnostics (RBOS) 014-001863

Setting Up, Starting, Expanding and Maintaining AViiON 400 Series 014-001859

Setting Up and Installing VMEbus options in AViiON 014-001867

Installation Road Map 069-701084

Guide to AViiON and DG/UX System Documentation 069-701085

Table 11. Related Information
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Specifications

Processor:

Motorola 88100

20 MHz 88100 processor with integral FPU Single-

or dual-processor options

Memory Management:

Virtual memory

Two 88200 CMMUs/CPU; 4 GB per process

Caches:

Data cache and instruction cache

Size: 16 KB per side

Organization: 4-way set associative

Main Memory:

16 MB—128 MB with parity

Expansion: 4-MB or 16 MB modules

Busses: 32-bit memory-to-cache; 32-bit

cache-to-processor

Integrated I/O:

LAN—ETHERNET

IEEE 802.3

Bandwidth: 10 Mbits/sec

Parallel Port

Centronics-compatible

Two Serial Ports

RS-232 (one with modem control); baud rates up to

19.2 kilobaud

SCSI

Asynchronous/Synchronous

VMEbus Backplane:

Motorola’s VMEbus Revision C.1

IEEE P1014 Draft 1.2

Two 6U slots

Graphics Processor:

8-plane gray-scale or color

24-plane color

24-bit Z-buffer

Monitors:

Pixel aspect ratio

1:1.

Refresh Rate

710 Hz, flicker-free 19” non-interlaced

Pixel Rate

1225 MHz

Controls

Brightness, contrast

For Internal Use Only

Open Systems

AViiON 410 Workstations

8-plane Color Monitor:

Monitor Format

Displayable Res.

Addressable Res.

Colors Display

Single Buffered

Double Buffered

Color LUT

Color Palette

Overlay Planes

Z-buffer

24-plane color

Monitor Format

Displayable Res.

Addressable Res.

Colors Display

Single Buffered

Double Buffered

Color LUT

Color Palette

Overlay Planes

Z-buffer

User Interface

Keyboard

202-58

September 1991

19” landsc.

1280x1024

1536x1024

256

16

1 x 256

16.7 million

2

24-bit

19” lansc.

1280x1024

1536x1024

True color

4096

3 x 256

16.7 million

4

24-bit

Style: 101/102-key PC-AT compatible

Available versions: French, German, Italian,

Japanese, Spanish, Swedish, UK, US

Mouse

3-button optical

Environmental:

Temperature

Operating/Nonoperating: 0 - 38°C/—40 - 70°C

Relative Humidity

Operating/Nonoperating: 0 - 800/10 - 90%

046-000959-03

Electrical

AC Voltage: 120V nominal (85-138 VAC)

220V nominal (187-276 VAC)

AC Frequency: 47 - 63 Hz

8 amps at 120Vrms

5 amps at 220Vrms

Power Supply: 325 Watts

Current draw:

Physical:

Dimensions:

24.75” high x 5.75” wide by 22” deep

Weight:

System Chassis: 59 Ibs. fully loaded (with disks

and tape)

Monitor: approx. 60 lbs.

ah Uv

Company Confidential



Data General Volume II Open Systems 202-47

MAPS/PLUS Hardware

AVIiION 400 Workstations

Fact Sheet

This revision reflects the addition of the 24/4 graphics con-

troller, 16 MB memory modules and additional mass storage.

The AViiON 400 Series workstations extend the range of

power and performance of the AVIION Workstation Family,

offering advanced graphics features, industry standard I/O

bus (VMEbusTM), and a greater range of performance

specifications. Housed in a compact deskside package with

internal mass storage options, these single-user graphics

workstations are designed for technical professionals who

currently use traditional 32-bit high-end workstations. The

AViiON 400 workstations are the second in a series of personal

productivity tools manufactured by Data General that incor-

porate the Motorola 88K RISC (Reduced Instruction Set Com-

puter) technology.

The AViiON 400 Series workstations offer advanced 32-bit

stand-alone or distributed computing capabilities for single-

AViiON 400 Workstations May 1991

user graphics applications. The systems are designed around

a single system board that contains the 88100 processor chip

with floating point; two 88200 Cache and Memory Manage-

ment Units (CMMU) for data and instruction bus (MBUS);

interface logic to support Motorola’s VMEbus (Revision C.1);

two MBUS (MBUS is the AViiON workstation’s internal

high speed memory bus) connectors for the second CPU

option, graphics options, and Z-Buffer option; the industry

standard SCSI bus (Small Computer System Interface);

intregal 802.3 Ethernet; two RS232 asynchronous interfaces

and a parallel printer interface. The graphics options are

contained on three separate daughter boards that connect to

the base system board’s MBUS and provide 24-bit or 8-bit

color graphics, and an optional 24-Bit Z-buffer.

Table 1 summarizes the major features of the AViiON 400

Series workstations.

Feature Description

Complete single-board

System functionality

or 20 MHz clock speed.

Dual processor option.

16 or 4 MB parity memory

OSF/Motif

Advanced single-user compute based on Motorola 88K RISC Processor running at either 16.67

Tightly coupled, on-chip Floating Point Unit

Two 88200 Cache and Memory Management Units (CMMU) for improved performance

Support for Symmetric Multiprocessing in DG/UX

Advanced 32-bit RISC technology

Hardware support for Motorola’s VMEbus (Revision C.1).

Two 6U VMEbus slots in a compact, internal card cage

Attractive, compact deskside packaging (24.75"H X 5.75”"W X 22’D).

Memory expansion capability of up to eight 16 MB memory modules, for a total of 128 MB.

Integral disk and tape options—two full height 51%” devices or one full height and two half height

Industry Standard SCSI interface for disk and tape (synchronous/asynchronous)

modules

5%," devices

Three-button optical mouse with pad

PC/ATF-101 compatible keyboards

Graphics Choice of high performance, bit-mapped graphics with dedicated, dual ported display memory

Color: 8/2 or 24/4 graphics controller

High resolution, flicker-free 19” or 17” color monitors

Tightly-coupled graphics architecture employs a 32-bit wide bus for optimal bit-mapped graphics

and multi-windowing performance

Standard MIT distribution of X11 r4 or higher

X Server, Xlib, X Toolkit, X Clients

PHIGS and GKS support through third party ISVs

Compatible with AViiON 300 Series graphics (8 bit only)

Table 1. AViiON 400 Series features.
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Feature Description

Internal mass storage/

tape back-up

External mass storage/

tape back-up

Customer environment/use

characteristics

Communications

Deskside chassis can hold two 5%” Full Height devices; or one 5%” Full Height device and two

5%” Half Height devices; or four 514” Half Height devices. The supported devices are:

2 GB Cartridge Tape Backup 5.25” FH SCSI

662 MB Winchester 5.25” FH SCSI

332 MB Winchester 5.25” HH SCSI

179 MB Winchester 5.25” HH SCSI

1.0 GB Winchester 5.25” FH SCSI

150 MB QICI150 Cartridge Tape 5.25” HH SCSI

1.44 MB 3.5” Diskette Disk HH SA450/SCSI.

1.2 MB 5.25” Diskette Disk HH SA4 50/SCSI.

External PHU (Peripheral Housing Unit) can support up to seven SCSI devices.

Each housing can hold one 54" Full Height device and one 514" Half Height device or three 5%”

Half Height devices. The supported devices are

1.0 GB Winchester 5.25” FH SCSI

662 MB Winchester 5.25” FH SCSI

332 MB Winchester 5.25” HH SCSI

179 MB Winchester 5.25” HH SCSI

2 GB Cartridge Tape Backup 5.25” FH SCSI

150 MB QIC Cartridge Tape 5.25” HH SCSI

1.44 MB 3.5” Diskette Disk HH SA450/SCSI

1.2 MB 5.25” Diskette Disk HH SA450/SCSI

590 MB Eraseable 5.25” Optical Disk FH SCSI

600 MB CD-ROM 5.25” HH SCSI

Customer installable and maintainable

Customer installable add-on memory, graphics options, second CPU option and peripherals

40db (quiet office) noise levels

90 day warranty on all system components

Ethernet interface standard (without transceiver or drop cable)

Thick or Thin net connections available

Two asynchronous, RS232C interfaces—from 150 to 19,600 baud

Centronics/Data Products compatible line printer port

Table 1. (con’t) AViiON 400 Series features.

Product Description

The AViiON 400 Series workstations are deskside systems

that provide the power and performance of a mainframe

in an extremely small, compact package—the main chassis

housing is only 24.75 "H X 5.75"W X 22’D. These

workstations are available in a wide range of configura-

tions and

with options for expandable graphics, memory, mass stor-

age, and multi-CPU configurations. The base system board

is available in 16.67 or 25 MHz performance range, and of-

fers two second CPU options of 16.67 or 20 MHz. Memory

is expandable from 8 MB to 128 MB with 16 or 4 MB

memory modules.

Architecture

Processor. The AViiON 400 Series Workstation is based

on the 88000 series of RISC processors from Motorola.

The 88000 series is comprised of the 88100 RISC CPU,

and two 88200 cache/MMU (Memory Management Unit)

chips. For more information, see the AViiON 300 Series

MAPS/PLUS

article on page 202-3.

For Internal Use Only 046-000959-02

System board. The AViiON 400 Series Workstation system

board consists of a single 18” x 12” multilayer PCB that

includes

e a 16.67 or a 20 MHz Motorola 88100 RISC CPU and two

88200 CMMUs

a Closely coupled, integrated floating point unit

eight connectors capable of holding up to eight 16 MB

memory modules

e two MBUS connectors for connecting the second CPU or

graphics options

interface logic that supports Revision C.1 of the VMEbus

industry standard SCSI interface for connecting peripherals

such as disk and tape

industry standard 802.3 Ethernet Interface (w/o transceiver)

keyboard interface—AT-compatible and Japanese

AX-compatible

mouse interface

two asynchronous interfaces—RS232 with one offering full

modem support

parallel line printer interface (Centronics-compatible)

time-of-boot clock and calendar

power-up diagnostics and auto netboot.
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System Board Architecture
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Figure 1. System Block Diagram
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VMEbus Table 2 details the C.1 interface specifications and options and

The VMEbus is one of the most popular 16/32-bit backplane

buses on the market today. Its wide use in the technical market,

its use of the Eurocard format, its high performance, and its

versatility are some of the reasons that it appeals to a wide

range of users. The AViiON 400 Series systems use the

VMEbus because it is an industry standard bus that offers

high performance at a reasonable price (the VMEbus imple-

mentation on the AViIION 5000/6000 Series Systems was

designed to accommodate block mode transfers—the AViiON

400 does not support this option to the C.1 specification).

The VMEbus specification defines an interfacing system for

interconnecting data processing, data storage, and peripheral

control devices in a closely coupled hardware configuration.

The VMEbus specification on the AViiON 400 systems con-

forms to Motorola’s Revision C.1 VMEbus specification. The

C.1 specification is a result of both the IEEE P1014 Standard

Committee and the IEC 47b Standards Committee work.

The C.1 specification has been approved by the IEEE P1014

Standards Committee as draft 1.2. It is presently undergoing

the final stages of approval in both the IEEE and IEC.

The VMEbus specification provides for a mechanical as well

as an electical interface. The base mechanical specification

defines the types of connectors, spacing between connectors,

and physical layout of the backplane: the connectors are

96-pin female type, and in the AVIiION 400, a separate 6U

backplane provides two slots, each slot consisting of two

96-pin connectors called J1 and J2 (J1 is the upper one, and

J2 is the lower). The power connection for the system board

is also on the backplane.

The VMEbus incorporates the concept of a Master and Slave.

The system board is considered a Master since it controls

the flow of data between itself and a Slave. Data transfers

initiated by VMEbus devices other than the system board

are considered:slave transfers. VMEbus devices can transfer

data to the AViiON 400’s internal system bus, MBus, in

single words, half words, or bytes.

VMEbus transactions are governed by a single bus master

that is determined through an arbitration process. Bus arbi-

tration is a mechanism that enables control of the data bus

transfer (DTB) to be passed to one master in a group of

masters, all of which are requesting use of the DTB. On the

AViiON 400, the design allows for more than one Master.

On the AViiON 400, the internal high speed system bus

(MBUS) is interfaced to the VMEbus. This interface pro-

vides a bi-directional data path between the two busses,

performs the address decoding and bus arbitration. The

MBUS/VMEbus interface provides an integrated link between

the 8, 16, and 32-bit MBUS masters and slaves and the

8, 16, and 32-bit VMEbus masters/slaves. It also defines the

bus arbitration mechanism.

For Internal Use Only

the level of implementation on the AViiON 400.

Specification Options

Data Transfer

Master:

Data Transfer

Slave:

VMEbus Slot 1

Functions:

Type of VMEbus

Arbiter:

Type of VMEbus

Requester:

Interrupt Registers:

Control Registers:

D32, D16, DO8(EO)

No UAT (Unaligned Address Transfer)

A32, A24, Al6

No Address only cycle

RMW (Read Modify Write)

No block transfer

D32, D16, DO8(EO)

No UAT. A32, A24

Address only cycle RMW

No block transfer

Decodes only 2 address bits along with

5 AM bits AMJ5:0]

A 16 MHZ VMEbus system clock

The [ACK and VMEbus grant daisy

chain driver

The VMEbus/MBUS and

MBUS/VMEbus time out logic

(32 micro-sec.)

The VMEbus arbitration time out logic

(64 micro-sec.)

VMEbus watchdog timer (64 micro-sec.)

SGL (Single Level)

RWD (Release When Done)

IENO (Interrupt enable reg.)

IENI

TEN ALL Not Supported

IST (Interrupt Status)

SETSWI (Set Software Interrupt)

CLRSWI (Clear Software Interrupt)

ISTATE (Interrupt State Reg.)

CLRINT (Clear Interrupt)

VIACK1 (VMEbus Interrupt

Acknowledge)

VIACK2

VIACK3

VIACK4

VIACK5

VIACK6

VIACK7

EXTAD supported

EXTAM supported

WHOAMI supported

Table 2. C1 Interface specifications and options
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Peripherals on the system board and provides connection for the internal

The AViiON 400 Series Workstation has a SCSI bus for con-

necting mass storage devices. The SCSI bus orginates

storage devices, then exits via the rear of the unit and ter-

minates in a Champ connector for external Peripherial

Housing Units.

Two half-height drives

or one full-height drive

Lt

wo half-height drives

or one full-height drive

Figure 2. AV400 Internal Peripheral Configuration

In the main deskside chassis, space is available for two

5%" Full Height devices or one 54” Full Height device and

two 514" Half Height devices. Up to seven SCSI devices can

be supported through the external PHU.

All external Data General peripherals for the AViiON 400

Series Workstation are mounted in the desktop PHU, which

can accommodate a variety of storage and backup options.

These options include

e al1.0GB5%” Full Height Winchester disk

° a 662 MB 5%" Full Height Winchester disk with 16 ms

access time,

e 332 MB 5%” Half Height Winchester disk with 14 ms

seek time,

e 5%" Half Height 150 MB cartridge tape drive conform-

ing to the QIC 150 industry standard, and

e a179MB5%”"” Half Height Winchester Disk with 18 ms

access time.

Each PHU can accommodate one full height and one half

height units or three half height units.

In addition to the standard storage devices, Data General

offers two diskettes; 1.44 MB 3.5” half-height and 1.2 MB

5.25" half-height. These diskettes offer industry standard

For Internal Use Only 046-000959-02

format and compatibility with existing MS-DOS envi-

ronments. The 1.44 MB diskette can read, write and format

data in the 720KB diskette format. The 1.2 MB diskette is

also read, write and format compatible with the 360KB

diskette format. These diskettes have an interface called the

SA450 which must be converted to the SCSI interface (a small

converter board is packaged with the diskette). Mounted within

the AViiON 400 chassis, the converter board can support up

to two diskettes. When configured with the external PHU, the

converter board can support up to two diskettes. The diskettes

are available either with or without the converter board, but

for use with the AVIiON 300 or 400 systems, the first diskette

must contain the converter board.

The SCSI bus has a maximum cable length of 19.6 feet

(6 meters). The AViiON 400 Series chassis consumes 4.5 feet

for the internal peripherals, leaving 15.1 feet for external

peripherals, which will support configurations of up to

two additional PHUs per workstation. The PHU contains

a 125 watt power supply, internal fan, internal cabling

(2.3 ft), and SCSI Bus terminator. The first SCSI cable from

the chassis to the first PHU is different than the one used on

the AV300 workstations.
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AV400 PHU PHU
External Cable External Cable

4.5 FT 5 ft 2.25 ft 1.3 ft 2.25 ft

Internal

SCSI

Cable Model: Model:

15325E005 (5 ft) 15325E001 (1.3 ft)

15325E010 (10 ft) 15325E005 (5 ft)

15325E010 (10 ft)

DFI-00026

Figure 3. SCSI Cable length configurations

Graphics Hardware

Graphics hardware for the AViiON 400 Series Workstation

consists of either an 8-bit or 24-bit color controller con-

tained on separate daughter cards that mount on the main

system board through a 96 pin MBUS connector for maximum

performance. The Z-buffer option is a separate daughter card c Mbus (32 bits address/data) \

that plugs into the graphics board.

8-Bit Color. The 8-bit color unit consists of a special high

density gate array for the display and control of the video

display and video memory for the frame buffer. The design

of the 8-bit color controller is compatible with the AViiON 300

Series 8-bit color controller (see Figure 4). The 8-bit

color controller includes

e sixty 256K dual ported video RAMS

e video timing logic

e color Look Up Table (LUT) for 256 displayable colors from

a palette of 16.7 million combinations for the 8-bit color

one 256-location LUT

addressable resolution of 1536 X 1024

double buffering: 2 x 4 Planes (16 colors displayable)

2-bits for overlay

flat or Gouraud shading.

24-Bit Color. The 24-bit color unit consists of three special

high density gate arrays for the display and control of the

video display and video memory for the frame buffer (see

Figure 5). The 24-bit color controller includes

e fifty-six 1 MB dual ported video RAMS

e Video timing logic

e color Look Up Table (LUT) for 16.7 million displayable

colors from a palette of 16.7 million combinations for true

color representation

three 256-location LUTs

addressable resolution of 2048 X 1024

4-bits for overlay

double buffering: 2 x 12 plane (4096 colors displayable)

flat or Gouraud shading

For internal Use Only 046-000959-02
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Figure 4. 8-Bit Color Graphics Subsystem

24-Bit Z-Buffer. The Z-Buffer option consists of a special

high density gate array for the display and control of the

video display and video memory for the frame buffer. The

24-Bit Z-Buffer option provides greater accuracy and

picture quality (than commonly used 16-Bit Z-Buffers) in

performing hidden line and hidden surface removal. The

Z-Buffer includes

e 256KB X 4 DRAMS

¢ programmable Hither and yon clipping planes

202-52

Company Confidential



Data General

MAPS/PLUS

Volume II

Hardware

Open Systems

AViiON 400 Workstations

202-53

May 1991

Mbus (32 bits address/data)

] _—_—
v

Clock

yy vey v y Generator

Z-buffer Color Grapixcs Color Graphics Color Graphics
Gate Array Gate Array 0 Gate Array 1 Gate Array 2
(optional)

A lc A ‘lc, A ‘ec
64h Al | 64h Al, 644 Al,

a TT TT TT ~~ C=

DO) I yes D Powe. Dl 1 4a
tS ov ¥ vy ‘'}8 vw vy r8 voevyv

Frame buffer | ' Frame buffer Frame buffer | '
(VRAM) ' (VRAM) (VRAM)

} 64 } 64
MUX \ MUX 7 ;

32) 32}

w[orcposoo 7 .
| err ees | reer ere a
t rn + iL

v yyy { Y yy {

LUT and DAC LUT and DAC LUT and DAC

G R B

C = Control lines G = Green output

A = Address lines R = Red Output

D = Data lines B = Blue output

O = Overlay planes

Figure 5. 24-bit Color Graphics Subsystem
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Graphics board
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Figure 6. Graphics Options Diagram
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Japanese Language Support. The color units can be con-

figured to support the Japanese language character set.

With the availablility of the Japanese AX-compatible

keyboard, the AViiON 400 Series Workstation allows

customers to use the workstation for Japanese applications

and environments.

Ordering

The AViiON 400 Series Workstations will initially be offered

as either Packaged Systems or as individual Base Packages

without graphics (graphics controller, monitor, mouse or

keyboard), and with or without peripherals, an arrangement

that allows for greater flexibility in configurations and

ordering (see Tables 3 - 11). In addition, the open architecture

design of the workstations allows customers to use keyboards

and external peripherals that are compatible with the different

industry standards supported. For example, the keyboard

controller supports either AT-compatible or Japanese

AX-compatible keyboards, and the SCSI interface supports

SCSI-compatible peripherals.

Each system board includes:

e either a 16.67 or a 20 MHz CPU,

e hardware support for industry standard VMEbus (through

the use of connectors on the system board),

e integral Ethernet LAN interface (IEEE 802.3),

e Small Computer Standard Interface (SCSI) for high

performance I/O,

e two RS-232C async ports, and

e one parallel printer port (Centronix/Data Products

compatible)

The Graphics Packages includes:

e 3-button optical mouse,

e keyboard,

e a 19” color monitor, and

e either an 8-plane or a 24-plane graphics controller.

Systems ordered with DG/UX and a disk have the operating

system installed on the disk. Media and documentation must

be ordered separately. The first system ordered (either a

workstation or server) must include a 150 MB tape to hold

the operating system (included in the event of a disk failure).

In configurations that include a disk but no tape drive, media

(the tape with the operating system) will not be shipped with

the system, as the operating system is pre-loaded on the disk.

This could pose a problem with a system installed ina network

on non-Data General systems. The operating system will be

pre-loaded at the factory but in the event of a disk malfunc-

tion, it would be difficult to reload the operating system

without the meida.

NOTE: A transceiver (model 4540, 4540-A OR 4619) and

drop cable (model 1329) are necessary for the workstation

to be connected to an Ethernet LAN.

Model Number Description

G70343 16MB, 16 MHz Base System

G70063 SMB, 16 MHz Base System

G70347 16MB, 16 MHz Base System, 332 MB Disk

G70349 16MB, 16 MHz Base System, 662 MB Disk

G70344 16MB, 20 MHz Base System

G70348 16MB, 20 MHz Base System, 332 MB Disk

G70350 16MB, 20 MHz Base System, 662 MB Disk

Table 3. Packaged Base System—without graphics, monitor,

keyboard or mouse .

Model Number Description

7206 19” monitor, 8-Bit color Controller

7T208A 19” monitor, 24-Bit color Controller

Table 4. Graphics Package—includes keyboard, mouse, graphics
controller and monitor

Model Number Description

7202 8-Bit Color Controller

7203A 24-Bit Color Controller

7204 Optional 24-bit Z-buffer

Table 5. Board Level Components

Model Number Description

7014 16 MB Memory Package

7012 8 MB Memory Package

7000 4 MB Memory Module

G6487 19” Color Monitor

7006 Second CPU upgrade 16 MHz

7008 Second CPU upgrade 20 MHz

70111 Second CPU upgrade 20 MHz w/8 MB

4512 3 Button Optical Mouse

G6488 101/102 key ATI-Style keyboard—

REQUIRES LANGUAGE SUFFIX

Table 6. Options
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Model Number Description Model Number Description

-~A US G6577-F 150 MB QIC Tape add-on

~B UK 6539-F 179 MB Disk add-on
-—C French
_p German 6662-F 332 MB Disk add-on

—§ Japanese AX-compatible (AX is the 6554-F 662 MB Disk add-on

international standard for the Japanese 6685-F 1.0 GB Disk add-on

Language) . ” ;
G6591-F 2 Gbyte Cartridge Tape 54" full height

—G Spanish

| Italian G6562-F 1.44 MB 3%" half height Diskette Drive

_Y Swiss with SA 450/SCSI converter

—N Swedish/Norwegian G6563-F 1.2MB5%" half height Diskette Drive

with SA450/SCSI converter

Table 7, Language Suffix for Keyboard G6562-FX 1.44 MB 3%" half height Diskette Drive

without SA450/SCSI converter

G6563-FX 1.2 MB 5%" half height Diskette Drive

ithout SA450/SCSI tModel Number Description =_— ove

G10565 PHU Table 10. Internal Add-On Peripherals for the AV 400 Systems Chassis.

G6605 662 MB Disk in PHU

G6603 179 MB Disk/150 MB Tape in PHU

G6600 179 MB Disk in PHU _
G6602 150 MB QIC Tape in PHU Model Number Descr iption

G6591-A 2 GB Cartridge Ti Y," full height in PH6 artridge Tape 94" full height in PHU 4540 Ethernet transceiver for connecting
. to standard ethernet cable, requires

Table 8. External Peripherals drop cable for connecting from the
back of the to the transceiver

(model 1329)

Model Number Description 4540-A Ethernet transceiver for connecting

to ‘‘thin’’ ethernet cable, requires

G6577-E 50 MB QIC Tape add-on for PHU drop cable for connecting from the
6539-E 179 MB Disk add-on for PHU back of the system to the transceiver
6662-E 332 MB Disk add-on for PHU (model 1329)

6554-E 662 MB Disk add-on for PHU
G6591-E _ 2 Gbyte Cartridge Tape 54%" full height 4619 Eight port Ethernet transceiver for con-

for PHU necting up to eight Ethernet drop cables

G6562-E 1.44 MB 3%” half height Diskette Drive 1326 5 foot Ethernet drop cable for connecting
with SA450/SCSI converter workstation to transceiver (Teflon)

G6563-E 1.2 MB 5’ "half height Diskette Drive 15274E002 5 foot Ethernet drop cable for connecting
with SA 450/SCSI converter workstation to transceiver (PVC)G6562-EX 1.44 MB 3%” half height Diskette Drive

without SA450/SCSI converter. Table 11. Eth .

G6563-EX 1.2 MB 514" half height Diskette Drive able I. Ethernet options.
without SA450/SCSI converter

Table 9. External Add-On Peripherals for PHU
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In addition, the AV400 power supply provides the following for each component from the total power supplied. This is

power for the system boards and peripherals mounted within important for systems which have the maximum number of

the chassis. The desktop Peripheral Housing Unit supplies graphics options, memory, disk and tapes installed if third

its own power. When configuring systems, subtract the power party VME boards are to be installed.

+5V —RV +2V +9V

37 amps 1.0 amp 10 amps 1.0 amp

BOARD/POWER typ max typ max typ max typ max

SYSTEM BD 16 14.4 14.4 0.1 0.2

SYSTEM BD 25 14.5 14.5 0.1 0.2

2ND CPU 16 0.6 1.0

2ND CPU 25 0.6 1.0

4 MB MEMORY 0.1 0.2

8-BIT COLOR 1.1 2.5

24-BIT COLOR 2.5 4.7

Z-BUFFER 0.4 1.1

1.0 GB DISK 2.0 2.0 2.5 4.0

662 MB DISK 0.6 0.7 1.5 2.0

332 MB DISK 2.0 2.0 2.25 3.3

179 MB DISK 1.0 1.3 9 4.5

150 MB TAPE 5 7 1.5 2.5

2 GB TAPE 2.02 2.7 Al i)

1.44 MB FPY 0.65 1.2

1.2 MB FPY 0.3 0.5 0.22 0.1

SCSI/SA450 Con 0.1 0.1 0.22 0.1

Table 12. AV400 Power Supply.
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The AViiON 400 Series Workstation will also operate with any To Order Workstations:

DG/UX supported general purpose printer.

May 1991

1. Select the package that best meets your needs. This will

consist of a Base Package with a Graphics Package. Add

Important Ordering Notes:

For a more complete description of DG/UX and ordering

information, please refer to the MAPS/PLUS article on page

for DG/UX. packages.

Related Information

See Table 13.

the appropriate suffix for font and power.

2. Fill out the Program License Schedule 501 and purchase

order. Remember to itemize each operating system license.

3. Order the appropriate software distribution and services’

AViiON 300 and 400 Series Stations Programming System Control and I/O Register Model Number

Setting Up and Starting AViiON 400 Series Station 014-001858-00

Using the AViiON System Control Monitor 014-001802-03

Expanding and Maintaining AViiON 400 Series Stations 014-001859-00

MC88200 User’s Manual, Cache Memory/Management Unit 014-001808-01

MC88100 User’s Manual, Reduced Instruction Set Computer 014-001809-01

Installing and Maintaining the Model 10565 Mass Storage Subsystems 014-001810-00

Installing and Operating Your Model 6538/6539 Half-Height Winchester Disk Drive 014-001722-00

AViiON Workstation Product Brief 012-003496-01

AViiON Technical Specifications 012-003677-00

AV 400 Workstation Product Brief 012-003622-00

Using AViiON System Diagnostics 014-001863

Setting Up and Starting AVIiON 400 Series Stations 014-001858

Expanding and Maintaining AViiON 400 Series Stations 014-001859

AViiON 300 and 400 Series Stations Programming System Control and I/O Registers 014-001800

Using the AViiON System Control Monitor (SCM) 014-001802

Installing and Operating the Model 10565 Mass-Storage Subsystem 014-001810

MC88100 User’s Manual, Reduced Instruction Set Computer (RISC) 014-001809

MC88100 User’s Manual, Cache/Memory Management Unit (CMMU) 014-001808

Installing the Model 6562/6563-Series Diskette Drives 014-001921

Installing the Model 6491 Disk Drive 014-001460

Installing Your Model 654/6555 Series Disk Drive 014-001702

Installing and Operating Your Model 6590 Series Cartridge Tape Drive 014-001701

Installing and Operating Your Model 6538/6539 Half-Height Winchester Disk Drive 014-001722

Installing and Operating Your Model 6536/6577 Cartridge Tape Drive 014-001699

Installing the Model 6562/6563-Series Diskette Drives 014-001921

Table 13. Related Information.
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Specifications 8-plane Color Monitor:
Processor: Monitor Format 19” landsc.

Motorola 88100 Displayable Res. 1280x1024

16.67 or 20 MHz 88100 processor with integral FPU Addressable Res. 1536x1024
Single- or dual-processor options Colors Display

Single Buffered 256

Memory Management: Double Buffered 16
Virtual memory Color LUT 1 x 256

Two 88200 CMMUs/CPU; 4 GB per process Color Palette 16.7 million

Caches: Overlay Planes 2

Data cache and instruction cache Z-buffer 24-bit
Size: 16 KB per side 24-plane color

Organization: 4-way set associative Monitor Format 19” lansc.

Main Memory: Displayable Res. 1280x1024

8 MB—128 MB with parity Addressable Res. 1536x1024

Expansion: 4-MB or 16 MB modules Colors Display
Busses: 32-bit memory-to-cache; 32-bit Single Buffered True color
cache-to-processor Double Buffered 4096

Color LUT 3 x 256
Integrated I/O: Color Palette 16.7 million

LAN—ETHERNET Overlay Planes 4
IEEE 802.3 Z-buffer 24-bit

Bandwidth: 10 Mbits/sec User Interface

Parallel Port Keyboard

Centronics-compatible

Two Serial Ports

RS-232 (one with modem control); baud rates up to

19.2 kilobaud

SCSI

Asynchronous/Synchronous

VMEbus Backplane:

Motorola’s VMEbus Revision C.1

IEEE P1014 Draft 1.2

Two 6U slots

Graphics Processor:

8-plane gray-scale or color

24-plane color

24-bit Z-buffer

Monitors:

Pixel aspect ratio

1:1.

Refresh Rate

70 Hz, flicker-free 19” non-interlaced

Pixel Rate

125 MHz

Controls

Brightness, contrast

Gray-scale

Monitor Format 20” landsc.

Displayable Res. 1280x1024

Addressable Res. 1536x1024

Colors Display

Single Buffered 256 shades

Double Buffered N/A

Color LUT

Color Palette N/A

Overlay Planes 2

Z-buffer N/A

For Internal Use Only 046-000959-02

Style: 101/102-key PC-AT compatible

Available versions: French, German, Italian,

Japanese, Spanish, Swedish, UK, US

Mouse

3-button optical

Environmental:

Temperature

Operating/Nonoperating: 0 - 38°C/—40 - 70°C

Relative Humidity

Operating/Nonoperating: 0 - 80%/10 - 90%

Electrical

AC Voltage: 120V nominal (85-138 VAC)

220V nominal (187-276 VAC)

AC Frequency: 47 - 63 Hz

Current draw: 8 amps at 120Vrms

5 amps at 220Vrms

Power Supply: 325 Watts

Physical:

Dimensions:

24.75” high x 5.75" wide by 22” deep

Weight:

System Chassis: 59 lbs. fully loaded (with disks

and tape)

Monitor: approx. 60 lbs.

Peripherals:

5.25" Winchester disk drives

179 MB half-height Sync SCSI

332 MB half-height Sync SCSI

662 MB full-height Sync SCSI

TPI flexible disk drives

1.44 MB 3.5” half-height

1.2 MB 5.25” half-height

Tape Drive

150 MB 5.25” half-height QIC tape

2 GB 5.25" full-height
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Fact Sheet

This revision provides updated information for the 332 MB

Half-Height Disk and added model numbers for the 20 MHz

AV 400.

The AViiON 400 Series workstations extend the range of

power and performance of the AVIION Workstation Family,

offering advanced graphics features, industry standard I/O

bus (VMEbusTM), and a greater range of performance

specifications. Housed in a compact deskside package with

internal mass storage options, these single-user graphics

workstations are designed for technical professionals who

currently use traditional 32-bit high-end workstations. The

AViiON 400 workstations are the second in a series of personal

productivity tools manufactured by Data General that incor-

porate the Motorola 88K RISC (Reduced Instruction Set Com-

puter) technology.

The AViiON 400 Series workstations offer advanced 32-bit

stand-alone or distributed computing capabilities for single-

AViiON 400 Workstations June 1990

user graphics applications. The systems are designed around

a single system board that contains the 88100 processor chip

with floating point; two 88200 Cache and Memory Manage-

ment Units (CMMU) for data and instruction bus (MBUS);

interface logic to support Motorola’s VMEbus (Revision C.1);

two MBUS (MBUS is the AViiON workstation’s internal

high speed memory bus) connectors for the second CPU

option, graphics options, and Z-Buffer option; the industry

standard SCSI bus (Small Computer System Interface);

intregal 802.3 Ethernet; two RS232 asynchronous interfaces

and a parallel printer interface. The graphics options are

contained on three separate daughter boards that connect to

the base system board’s MBUS and provide 24-bit or 8-bit

color graphics, and an optional 24-Bit Z-buffer.

Table 1 summarizes the major features of the AViiON 400

Series workstations.

Feature Description

Complete single-board

System functionality

or 20 MHz clock speed.

Dual processor option.

OSF/Motif

Advanced single-user compute based on Motorola 88K RISC Processor running at either 16.67

Tightly coupled, on-chip Floating Point Unit

Two 88200 Cache and Memory Management Units (CMMU) for improved performance

Support for Symmetric Multiprocessing in DG/UX

Advanced 32-bit RISC technology

Hardware support for Motorola’s VMEbus (Revision C.1).

Two 6U VMEbus slots in a compact, internal card cage

Attractive, compact deskside packaging (24.75 ”"H X $.75”W X 22"D).

Memory expansion capability of up to eight 4MB memory modules, for a total of 32MB.

Integral disk and tape options—two full height 51%” devices or one full height and two half height

Industry Standard SCSI interface for disk and tape (synchronous/asynchronous)

4 MB parity memory

modules

5/5" devices

Three-button optical mouse with pad

PC/AT-101 compatible keyboards

Graphics Choice of high performance, bit-mapped graphics with dedicated, dual ported display memory

Color: 1280x1024x8 or 1280x1024x24 with 2 bits of overlay memory

High resolution, flicker-free 19” or 16” color monitors

Tightly-coupled graphics architecture employs a 32-bit wide bus for optimal bit-mapped graphics

and multi-windowing performance

Standard MIT distribution of X11 r3 or higher

X Server, Xlib, X Toolkit, X Clients

PHIGS and GKS support through third party ISVs

Compatible with AViiON 300 Series graphics

Table 1. AViiON 400 Series features.
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Feature Description

Internal Mass storage/Tape

back-up

External Mass

storage/Tape back-up

Customer environment/use

characteristics

Communications

Deskside chassis can hold two 5%” Full Height devices or one 5%” Full Height device and two

5%" Half Height devices or 514” Half Height devices. The supported devices are:

662 MB Winchester 5.25” FH SCSI

332 MB Winchester 5.25” HH SCSI

179 MB Winchester 5.25” HH SCSI

2 GB Cartridge Tape Backup 5.25” FH SCSI

150 MB QIC150 Cartridge Tape 5.25” HH SCSI

1.44 MB 3.5” Diskette Disk HH SA450/SCSI.

1.2 MB 5.25” Diskette Disk HH SA4 50/SCSI.

External PHU (Peripheral Housing Unit) can support up to seven SCSI devices.

Each housing can hold one 5%” Full Height device and one 5%” Half Height device or three 514”

Half Height devices. The supported devices are

662 MB Winchester 5.25” FH SCSI

332 MB Winchester 5.25” HH SCSI

179 MB Winchester 5.25” HH SCSI

2 GB Cartridge Tape Backup 5.25” FH SCSI

150 MB QIC Cartridge Tape 5.25” HH SCSI

1.44 MB 3.5” Diskette Disk HH SA450/SCSI

1.2 MB 5.25” Diskette Disk HH SA450/SCSI

Customer installable and maintainable

Customer installable add-on memory, graphics options, second CPU option and peripherals

40db (quiet office) noise levels

90 day warranty on all system components

Ethernet interface standard (without transceiver or drop cable)

Thick or Thin net connections available

Two asynchronous, RS232C interfaces—from 150 to 19.600 baud

Centronics/Data Products compatible line printer port

Table 1. (con’t) AViiON 400 Series features.

Product Description

The AV1IiON 400 Series workstations are deskside systems

that provide the power and performance of a mainframe in

an extremely small, compact package—the main chassis

housing is only 24.75 "H X 5.75"W X 22"D. These worksta-

tions are available in a wide range of configurations and

with options for expandable graphics, memory, mass stor-

age, and multi-CPU configurations. The base system board

is available in 16.67 or 25 MHz performance range, and offers

two second CPU options of 16.67 or 20 MHz. Memory

is expandable from 8 MB to 32 MB with 4 MB memory

modules.

Architecture

Processor. The AViiON 400 Series Workstation is based on

the 88000 series of RISC processors from Motorola. The 88000

series is comprised of the 88100 RISC CPU, and two 88200

cache/MMU (Memory Management Unit) chips. For more

information, see the AVIION 300 Series MAPS/PLUS

article on page 202-3.

For Internal Use Only 046-000959-01

System board. The AViiON 400 Series Workstation system

board consists of a single 18” x 12” multilayer PCB that

includes

e a 16.67 or a 20 MHz Motorola 88100 RISC CPU and two

88200 CMMUs

e a closely coupled, integrated floating point unit
e eight connectors capable of holding up to eight 4 MB

memory modules

° two MBUS connectors for connecting the second CPU or
graphics options

e interface logic that supports Revision C.1 of the VMEbus
e industry standard SCSI interface for connecting peripherals

such as disk and tape

e industry standard 802.3 Ethernet Interface (w/o transceiver)
e keyboard interface—AT-compatible and Japanese

AX-compatible
¢ mouse interface

¢ two asynchronous interfaces—RS232 with one offering full

modem support

e parallel line printer interface (Centronics-compatible)
e time-of-boot clock and calendar
e power-up diagnostics and auto netboot.
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System Board Architecture

' CPU 
Memory Boards

(4-Mbytes each, max 32-Mbytes)
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Figure 1. System Block Diagram
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VMEbus Table 2 details the C.1 interface specifications and options and

The VMEbus is one of the most popular 16/32-bit backplane

buses on the market today. Its wide use 1n the technical market,

its use of the Eurocard format, its high performance, and its

versatility are some of the reasons that it appeals to a wide

range of users. The AViiON 400 Series systems use the

VMEbus because it is an industry standard bus that offers

high performance at a reasonable price (the VMEbus imple-

mentation on the AViiON 5000/6000 Series Systems was

designed to accommodate block mode transfers—the AVION

400 does not support this option to the C.1 specification).

The VMEbus specification defines an interfacing system for

interconnecting data processing, data storage, and peripheral

control devices in a closely coupled hardware configuration.

The VMEbus specification on the AViiON 400 systems con-

forms to Motorola’s Revision C.1 VMEbus specification. The

C.1 specification is a result of both the IEEE P1014 Standard

Committee and the IEC 47b Standards Committee work.

The C.1 specification has been approved by the IEEE P1014

Standards Committee as draft 1.2. It is presently undergoing

the final stages of approval in both the IEEE and IEC.

The VMEbus specification provides for a mechanical as well

as an electical interface. The base mechanical specification

defines the types of connectors, spacing between connectors,

and physical layout of the backplane: the connectors are

96-pin female type, and in the AViiON 400, a separate 6U

backplane provides two slots, each slot consisting of two

96-pin connectors called J1 and J2 (J1 is the upper one, and

J2 is the lower). The power connection for the system board

is also on the backplane.

The VMEbus incorporates the concept of a Master and Slave.

The system board is considered a Master since it controls

the flow of data between itself and a Slave. Data transfers

initiated by VMEbus devices other than the system board

are considered slave transfers. VMEbus devices can transfer

data to the AViiON 400’s internal system bus, MBus, in

single words, half words, or bytes.

VMEbus transactions are governed by a single bus master

that is determined through an arbitration process. Bus arbi-

tration is a mechanism that enables control of the data bus

transfer (DTB) to be passed to one master in a group of

masters, all of which are requesting use of the DTB. On the

AVIiON 400, the design allows for more than one Master.

On the AVION 400, the internal high speed system bus

(MBUS) is interfaced to the VMEbus. This interface pro-

vides a bi-directional data path between the two busses,

performs the address decoding and bus arbitration. The

MBUS/VMEbus interface provides an integrated link between

the 8, 16, and 32-bit MBUS masters and slaves and the

8, 16, and 32-bit VMEbus masters/slaves. It also defines the

bus arbitration mechanism.

For Internal Use Only

the level of implementation on the AViiON 400.

Specification Options

Data Transfer

Master:

Data Transfer

Slave:

VMEbus Slot |

Functions:

Type of VMEbus

Arbiter:

Type of VMEbus

Requester:

Interrupt Registers:

Control Registers:

D32, D16, DO8(EO)

No UAT (Unaligned Address Transfer)

A32, A24, Al6

No Address only cycle

RMW (Read Modify Write)

No block transfer

D32, D16é, DO8&(EO)

No UAT. A32, A24

Address only cycle RMW

No block transfer

Decodes only 2 address bits along with

5 AM bits AMJS5:0]

A 16 MHZ VMEbus system clock

The IACK and VMEbus grant daisy

chain driver

The VMEbus/MBUS and

MBUS/VMEbus time out logic

(32 micro-sec.)

The VMEbus arbitration time out logic

(64 micro-sec.)

VMEbus watchdog timer (64 micro-sec.)

SGL (Single Level)

RWD (Release When Done)

IENO (Interrupt enable reg.)

IEN1

IEN ALL Not Supported

IST (interrupt Status)

SETSWI (Set Software Interrupt)

CLRSWI (Clear Software Interrupt)

ISTATE (Interrupt State Reg.)

CLRINT (Clear Interrupt)

VIACK]1 (VMEbus Interrupt

Acknowledge)

VIACK2

VIACK3

VIACK4

VIACKS

VIACK6

VIACK7

EXTAD supported

EXTAM supported

WHOAMI supported

Table 2. C1 Interface specifications and options
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Peripherals on the system board and provids connection for the internal

The AViiON 400 Series Workstation has a SCSI bus for con-

necting mass storage devices. The SCSI bus orginates

storage devices, then exits via the rear of the unit and ter-

minates in a Champ connector for external Peripherial

Housing Units.

Two half-height drives

or one full-height drive

Lf

L7

wo half-height drives

or one full-height drive

Figure 2. AV400 Internal Peripheral Configuration

In the main deskside chassis, space is available for two

5%" Full Height devices or one 5%” Full Height device and

two 54” Half Height devices. Up to seven SCSI devices can

be supported through the external PHU.

All external Data General peripherals for the AViiON 400

Series Workstation are mounted in the desktop PHU, which

can accommodate a variety of storage and backup options.

These options include

e a 662MB 5%” Full Height Winchester disk with 16 ms

access time,

e 332MB 54” Half Height Winchester disk with 14 ms

access time,

e 5%" Half Height ISOMB cartridge tape drive conforming

to the QIC 150 industry standard, and

e a 179 MB5%”" Half Height Winchester Disk with 18 ms

access time.

Each PHU can accommodate one full height and one half

height units or three half height units.

In addition to the standard storage devices, Data General

offers two diskettes; 1.44 MB 3.5” half-height and 1.2 MB

5.25" half-height. These diskettes offer industry stardard

For Internal Use Only 046-000959-01

format and compatibility with existing MS-DOS envi-

ronments. The 1.44 MB diskette can read, write and format

data in the 720KB diskette format. The 1.2 MB diskette is

also read, write and format compatible with the 360KB

diskette format. These diskettes have an interface called the

SA450 which must be converted to the SCSI interface (a small

converter board is packaged with the diskette). Mounted within

the AViiON 400 chassis, the converter board can support up

to two diskettes. When configured with the external PHU, the

converter board can support up to two diskettes. The diskettes

are available either with or without the converter board, but

for use with the AV1iON 300 or 400 systems, the first diskette

must contain the converter board.

The SCSI bus has a maximum cable length of 196 feet

(6 meters). The AViiON 400 Series chassis consumes 4.5 feet

for the internal peripherals, leaving 15.1 feet for external

peripherals, which will support configurations of up to

two additional PHUs per workstation. The PHU contains

a 125 watt power supply, internal fan, internal cabling

(2.3 ft), and SCSI Bus terminator. The first SCSI cable from

the chassis to the first PHU is different than the one used on

the AV300 workstations.

Company Confidential
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AV400 PHU PHU

External Cable External Cable

4.5 FT 5 ft 2.25 ft 1.3 ft 2.25 ft

Internal

SCSI

Cable Model: Model:

15325E005 (5 ft) 15325E001 (1.3 ft)

15325E010 (10 ft) 15325E005 (5 ft)

15325E010 (10 ft)

DFI-00026

Figure 3. SCSI Cable length configurations

Graphics Hardware

Graphics hardware for the AVIiON 400 Series Workstation

consists of either an 8-bit or 24-bit color controller con-

tained on separate daughter cards that mount on the main

system board through a 96 pin MBUS connector for maximum

performance. The Z-buffer option is a separate daughter card | 4

that plugs into the graphics board. ( Mbus (32 bits address/data) p

8-Bit Color. The 8-bit color unit consists of a special high

density gate array for the display and control of the video

display and video memory for the frame buffer. The design

of the 8-bit color controller is compatible with the AViiON 300

Series 8-bit color controller (see Figure 4). The 8-bit

color controller includes

e eight 256K dual ported video RAMS

e video timing logic

¢ color Look Up Table (LUT) for 256 displayable colors from

a palette of 16.7 million combinations for the 8-bit color

one 256-location LUT

addressable resolution of 1536 X 1024

double buffering: 2 x 4 Planes (16 colors displayable)

2-bits for overlay

flat or Gouraud shading.

24-Bit Color. The 24-bit color unit consists of three special

high density gate arrays for the display and control of the

video display and video memory for the frame buffer (see

Figure 5). The 24-bit color controller includes

¢ twenty-four 256 KB dual ported video RAMS

e Video timing logic

e color Look Up Table (LUT) for 16.7 million displayable

colors from a palette of 16.7 million combinations for true

color representation

e three 256-location LUTs

addressable resolution of 2048 X 1024

2-bits for overlay

double buffering: 2 x 12 plane (4096 colors displayable)

flat or Gouraud shading

For Internal Use Only 046-000959-01

\ 
| 

"

y

Color Graphics -— Clock Generator2-buffer Gate Array

(optional) Gate Array

4 ! ¢
64 Ai ’

fo

C = Control lines r8 oy v v :
A = Address lines Frame buffer

D = Data lines (WRAM)

O = Overlay planes

R = Red Output 80 }
G = Green output

B = Blue output 32 8

| OV
LUT and DAC <

7

Figure 4. 8-Bit Color Graphics Subsystem

24-Bit Z-Buffer. The Z-Buffer option consists of a special

high density gate array for the display and control of the

video display and video memory for the frame buffer. The

24-Bit Z-Buffer option provides greater accuracy and

picture quality (than commonly used 16-Bit Z-Buffers) in

performing hidden line and hidden surface removal. The

Z-Buffer includes

e 256KB X 4 DRAMS

e programmable Hither and yon clipping planes

202-52
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A __Av

( Mbus (32 bits address/data) )
N d 4 v

Clock

v v , v t ¥ \ Generator

2-buffer Color Graphics Color Graphics Color Graphics
Gate Array Gate Array 0 Gate Array 1 Gate Array 2
(optional) —

4 lo A ‘co, A ‘Cc,
64} Al SAR LAY SALA ‘
) a fe) low.. D toul..

78 w Vy +8 vy vy +8 yw Vv ¥

Frame buffer

(VRAM)
Frame buffer

(VRAM)

32}

4

i roeeed

v Y vwy ‘

LUT and DAC LUT and DAC LUT and DAC

G R B

C = Control lines G = Green output

A = Address lines R = Red Output

D = Data lines B = Blue output

O = Overlay planes

Figure 5. 24-bit Color Graphics Subsystem

Memory Modules A—~, System board assembly

Graphics board

a

2 buffer board

CPU

option board

Figure 6. Graphics Options Diagram
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Japanese Language Support. The color units can be con-

figured to support the Japanese language character set.

With the availablility of the Japanese AX-compatible

keyboard, the AViiON 400 Series Workstation allows

customers to use the workstation for Japanese applications

and environments.

Ordering

The AViiON 400 Series Workstations will initially be offered

as either Packaged Systems or as individual Base Packages

without graphics (graphics controller, monitor, mouse or

keyboard), and with or without peripherals, an arrangement

that allows for greater flexibility in configurations and

ordering (see Tables 3 - 11). In addition, the open architecture

design of the workstations allows customers to use keyboards

and external peripherals that are compatible with the different

industry standards supported. For example, the keyboard

controller supports either AT-compatible or Japanese

AX-compatible keyboards, and the SCSI interface supports’

SCSI-compatible peripherals.

Each system board includes:

e either a 16.67 or a 20 Mhz CPU,

e hardware support for industry standard VMEbus (through

the use of connectors on the system board),

e integral Ethernet LAN interface (IEEE 802.3),

e Small Computer Standard Interface (SCSI) for high

performance I/O,

¢ two RS-232C async ports, and

¢ one parallel printer port (Centronix/Data Products

compatible)

The Graphics Packages includes:

e 3-button optical mouse,

e keyboard,

e a 19" color monitor, and

e either an 8-plane or a 24-plane graphics controller.

Systems ordered with DG/UX and a disk have the operating

system installed on the disk. Media and documentation must

be ordered separately. The first system ordered (either a

workstation or server) must include a 150 MB tape to hold

the operating system (included in the event of a disk failure).

In configurations that include a disk but no tape drive, media

(the tape with the operating system) will not be shipped with

the system, as the operating system is pre-loaded on the disk.

This could pose a problem with a system installed in a network

on non-Data General systems. The operating system will be

pre-loaded at the factory but in the event of a disk malfunc-

tion, it would be difficult to reload the operating system

without the meida.

For Internal Use Only
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NOTE: A transceiver (model 4540, 4540-A OR 4619) and

drop cable (model 1329) are necessary for the workstation

to be connected to an Ethernet LAN.

Model Number Description

G70063 SMB, 16 MHz Base System

G70122 8MB, 16 MHz Base System, 332 MB Disk

G70069 8MB, 16 MHz Base System, 662 MB Disk

G70064 8MB, 20 MHz Base System

G70123 8MB, 20 MHz Base System, 332 MB Disk

G70070 8MB, 20 MHz Base System, 662 MB Disk

G70113 8MB, dual 16 MHz Base System, 662 MB Disk

Table 3. Packaged Base System—without graphics, monitor,

keyboard or mouse

Model Number Description

7206 19” monitor, 8-Bit color Controller

7208 19” monitor, 24-Bit color Controller

Table 4. Graphics Package—includes keyboard, mouse, graphics

controller and monitor

Model Number Description

7202 8-Bit Color Controller

7203 24-Bit Color Controller

7204 Optional 24-bit Z-buffer

Table 5. Board Level Components

046-000959-01

Model Number Description

7012 8 MB Memory Package

7000 4 MB Memory Module

G6487 19” Color Monitor

7006 Second CPU upgrade 16 MHz

7008 Second CPU upgrade 20 MHz

70111 Second CPU upgrade 20 MHz w/8 MB

4512 3 Button Optical Mouse

G6488 101/102 key AT-Style keyboard—

REQUIRES LANGUAGE SUFFIX

Table 6. Options

202-54
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Model Number Description

G70109

G70110

G70112

24 MB, 20 MHz System with 8-Bit color,

662 MB Disk, 150 MB Tape

24 MB, 20 MHz System with 24-Bit color,

662 Disk, 150 Tape

24 MB, dual 20 MHz System with 8-Bit

color, 662 MB Disk, 150 MB Tape

Table 7. 20 MHz Packaged Systems.

Model Number Description

—A US

—B UK

—C French

—D German

—§ Japanese AX-compatible (AX is the

international standard for the Japanese

Language)

—-G Spanish

—] Italian

—Y Swiss

—N Swedish/Norwegian

Table 8. Language Suffix for Keyboard

Model Number Description

G10565 PHU

G6605 662 MB Disk in PHU

G6603 179 MB Disk/150 MB Tape in PHU

G6600 179 MB Disk in PHU

G6602 150 MB QIC Tape in PHU

G6591-A 2 GB Cartridge Tape 5%” full height in PHU

Table 9. External Peripherals

Model Number Description

G6577-E 1SO MB QIC Tape add-on for PHU

6539-E 179 MB Disk add-on for PHU

6662-E 332 MB Disk add-on for PHU

6554-E 662 MB Disk add-on for PHU

G6591-E 2 Gbyte Cartridge Tape 5%” full height

for PHU

G6562-E 1.44 MB 3%” half height Diskette Drive

with SA450/SCSI converter

G6563-E 1.2 MB 54” half height Diskette Drive

with SA 450/SCSI converter

G6562-EX 1.44 MB 3%" half height Diskette Drive

without SA450/SCSI converter

G6563-EX 1.2 MB 54" half height Diskette Drive

without SA450/SCSI converter

Table 10. External Add-On Peripherals for PHU

For Internal Use Only
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Model Number Description

G6577-F 150 MB QIC Tape add-on

6539-F 179 MB Disk add-on

6662-F 332 MB Disk add-on

6554-F 662 MB Disk add-on

G6591-F 2 Gbyte Cartridge Tape 5%” full height

G6562-F 1.44 MB 3%” half height Diskette Drive

with SA 450/SCSI converter

G6563-F 1.2MB 5%" half height Diskette Drive

with SA450/SCSI converter

G6562-FX 1.44 MB 3'4” half height Diskette Drive

without SA450/SCSI converter

G6563-FX 1.2 MB 5%" half height Diskette Drive

without SA450/SCSI converter

Table 11. Internal Add-On Peripherals for the AV 400 Systems

Chassis.

Model Number Description

4540

4540-A

4619

1326

15Z74E002

Ethernet transceiver for connecting

to standard ethernet cable, requires

drop cable for connecting from the

back of the to the transceiver

(model 1329)

Ethernet transceiver for connecting

to ‘‘thin’’ ethernet cable, requires

drop cable for connecting from the

back of the system to the transceiver

(model 1329)

Eight port Ethernet transceiver for con-

necting up to eight Ethernet drop cables

5 foot Ethernet drop cable for connecting

workstation to transceiver (Teflon)

5 foot Ethernet drop cable for connecting

workstation to transceiver (PVC)

Table 12. Ethernet options.

Configurations

Table 13 combines the different Base Packages with the

different Graphics Packages. Use this table to order the

correct system based on size of monitor, number of bit

planes (for color), and disk option. The model numbers

are included in this table.
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BASE SYSTEM/GRAPHICS 19” color 8-plane 19" color 24-plane

Diskless 16 MHz, 8 MB mem

332 MB Disk, 16 MHz, 8 MB mem

662 MB Disk, 16 MHz, 8 MB mem

662 MB Disk, Dual 16 MHz, 8 MB mem

Diskless 20 MHz, 8 MB mem

332 MB Disk, 20 MHz, 8 MB mem

662 MB Disk, 20 MHz, 8 MB mem

7206/70063

7206/70065

7206/70069

7206/70113

7206/70064

7206/70123

7206/70070

7208/70063

7208/70065

7208/70069

7208/70113

7208/70064

7208/70123

7208/70070

Table 13. Base system graphics packages.

In addition, the AV400 power supply provides the following

power for the system boards and peripherals mounted within

the chassis. The desktop Peripheral Housing Unit supplies

its own power. When configuring systems, subtract the power

for each component from the total power supplied. This is

important for systems which have the maximum number of

graphics options, memory, disk and tapes installed if third

party VME boards are to be installed.

+5V —2V +12V +9V

37 amps 1.0 amp 10 amps 1.0 amp

BOARD/POWER typ max typ max typ max typ max

SYSTEM BD 16 14.4 14.4 0.1 0.2

SYSTEM BD 25 14.5 14.5 0.1 0.2

2ND CPU 16 0.6 1.0

2ND CPU 25 0.6 1.0

4 MB MEMORY 0.1 0.2

8-BIT COLOR 1.1 2.5

24-BIT COLOR 2.5 4.7

Z-BUFFER 0.4 1.1

662 MB DISK 0.6 0.7 1.5 2.0

332 MB DISK 2.0 2.0 2.25 3.3

179 MB DISK 1.0 1.3 9 4.5

150 MB TAPE 5 7 1.5 2.5

2 GB TAPE 2.02 2.7 Al 5

1.44 MB FPY 0.65 1.2

1.2 MB FPY 0.3 0.5 0.22 0.1

SCSI/SA450 Con 0.1 0.1 0.22 0.1

Table 144. AV400 Power Supply.
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The AViiON 400 Series Workstation will also operate with any

DG/UX supported general purpose printer.

Important Ordering Notes:

For a more complete description of DG/UX and ordering

information, please refer to the MAPS/PLUS article on page

for DG/UX.

Related Information

See Table 15.

AViiON 400 Workstations June 1990

To Order Workstations:

. Select the package that best meets your needs. This will

consist of a Base Package with a Graphics Package. Add

the appropriate suffix for font and power.

. Fill out the Program License Schedule 501 and purchase

order. Remember to itemize each operating system license.

. Order the appropriate software distribution and services’

packages.

AViiON 300 and 400 Series Stations Programming System Control and I/O Register Model Number

Setting Up and Starting AViiON 400 Series Station 014-001858-00

Using the AViiON System Control Monitor 014-001802-03

Expanding and Maintaining AViiON 400 Series Stations 014-001859-00

MC88200 User’s Manual, Cache Memory/Management Unit 014-001808-01

MC88100 User’s Manual, Reduced Instruction Set Computer 014-001809-01

Installing and Maintaining the Model 10565 Mass Storage Subsystems 014-001810-00

Installing and Operating Your Model 6538/6539 Half-Height Winchester Disk Drive 014-001722-00

AViiON Workstation Product Brief 012-003496-01

AViiON Technical Specifications 012-003677-00

AV 400 Workstation Product Brief 012-003622-00

Using AViiON System Diagnostics 014-001863

Setting Up and Starting AViiON 400 Series Stations 014-001858

Expanding and Maintaining AViiON 400 Series Stations 014-001859

AViiON 300 and 400 Series Stations Programming System Control and I/O Registers 014-001800

Using the AViiON System Control Monitor (SCM) 014-001802

Installing and Operating the Model 10565 Mass-Storage Subsystem 014-001810

MC88100 User’s Manual, Reduced Instruction Set Computer (RISC) 014-001809

MC88100 User’s Manual, Cache/Memory Management Unit (CMMU) 014-001808

Installing the Model 6562/6563-Series Diskette Drives 014-001921

Installing the Model 6491 Disk Drive 014-001460

Installing Your Model 654/6555 Series Disk Drive 014-001702

Installing and Operating Your Model 6590 Series Cartridge Tape Drive 014-001701

Installing and Operating Your Model 6538/6539 Half-Height Winchester Disk Drive 014-001722

Installing and Operating Your Model 6536/6577 Cartridge Tape Drive 014-001699

Installing the Model 6562/6563-Series Diskette Drives 014-001921

For Internal Use Only

Table 15. Related Information.
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Specifications 8-plane Color Monitor:

Processor: Monitor Format 19” landsc.

Motorola 88100 Displayable Res. 1280x1024

16.67 or 20 MHz 88100 processor with integral FPU Addressable Res. 1536x1024

Single- or dual-processor options Colors Display
Memory Management: Single Buffered 256

Virtual memory C aaa ed ° 256
. olor X

Two 88200 CMMUs/CPU; 4 GB per process Color Palette 16.7 million

Caches: Overlay Planes 2
Data cache and instruction cache 7-buffer 24-bit

Size: 16 KB per side 24-plane color

| Organization: 4-way set associative Monitor Format 19” lansc.

Main Memory: Displayable Res. 1280x1024
8 MB—32 MB with parity Addressable Res. 1536x1024

Expansion: 4-MB modules Colors Display

Busses: 32-bit memory-to-cache; 32-bit Single Buffered True color

cache-to-processor Double Buffered 4096
Integrated I/O: Color LUT 3 x 256

LAN—ETHERNET Color Palette 16.7 million

IEEE 802.3 Overlay Planes 2

Bandwidth: 10 Mbits/sec Z-buffer 24-bit

Parallel Port User Interface

Centronics-compatible Keyboard

Two Serial Ports Style: 101/102-key PC-AT compatible

RS-232 (one with modem control); baud rates up to Available versions: French, German, Italian,

19.2 kilobaud Japanese, Spanish, Swedish, UK, US

SCSI Mouse

Asynchronous/Synchronous 3-button optical

VMEbus Backplane: Environmental:

Motorola’s VMEbus Revision C.1 Temperature

IEEE P1014 Draft 1.2 Operating/Nonoperating: 0 - 38 °C/—40 - 70°C

Two 6U slots Relative Humidity

Graphics Processor: Operating/ Nonoperating: 0 - 80% /10 - 90%

8-plane gray-scale or color Electrical
24-plane color AC Voltage: 120V nominal (85-138 VAC)

24-bit Z-buffer 220V nominal (187-276 VAC)

Monitors: AC Frequency: 47 - 63 Hz

Pixel aspect ratio Current draw: 8 amps at 120Vrms

LL 5 amps at 220Vrms

Refresh Rate Power Supply: 325 Watts

10 Hz, flicker-free 19” non-interlaced Physical:
Pixel Rate Dimensions:

125 MHz 24.75" high x 5.75” wide by 22" deep

Controls Weight:
Brightness, contrast System Chassis: 59 Ibs. fully loaded (with disks

Gray-scale Monitor: and tape) Ib
Monitor Format 20” landsc. onitor: AaPPIOX. ‘.
Displayable Res. 1280x1024 Peripherals:
Addressablie Res. 1536x1024 5.25” Winchester disk drives
Colors Display 179 MB half-height Sync SCSI

Single Buffered 256 shades 332 MB half-height Sync SCSI
Double Buffered N/A 662 MB full-height Sync SCSI

Color LUT TPI flexible disk drives

Color Palette N/A 1.44 MB 3.5” half-height

Overlay Planes 2 1.2 MB $5.25” half-height

Z-buffer N/A Tape Drive
150 MB 5.25” half-height QIC tape

2 GB 5.25" full-height aa
up
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AViIiON 400 Workstations

Fact Sheet

The AViiON 400 Series workstations extend the range of power

and performance of the AVIION Workstation Family. The

AV400 Series which includes the AV400, AV402, 410 and the

AV412 offer advanced graphics features, industry standard I/O

bus (VMEbusTM), and a greater range of performance

specifications. Housed in a compact deskside package with

internal mass storage options, these single-user graphics

workstations are designed for technical professionals who cur-

rently use traditional 32-bit high-end workstations. The

AViiON 400 workstations are the second in a series of personal

productivity tools manufactured by Data General that

incorporate the Motorola 88K RISC (Reduced Instruction Set

Computer) technology.

The AViiON 400 Series workstations offer advanced 32-bit

stand-alone or distributed computing capabilities for single-

AViiON 400 Workstations January 1990

user graphics applications. The systems are designed around

a single system board that contains the 88100 processor chip

with floating point; two 88200 Cache and Memory Manage-

ment Units (CMMU) for data and instruction bus (MBUS);

interface logic to support Motorola’s VMEbus (Revision C.1);

two MBUS (MBUS is the AViiON workstation’s internal

high speed memory bus) connectors for the second CPU

option, graphics options, and Z-Buffer option; the industry

standard SCSI bus (Small Computer System Interface);

intregal 802.3 Ethernet; two RS232 asynchronous interfaces

and a parallel printer interface. The graphics options are

contained on three separate daughter boards that connect to

the base system board’s MBUS and provide 24-bit or 8-bit

color graphics, and an optional 24-Bit Z-buffer.

Table 1 summarizes the major features of the AViIiION 400

Series workstations.

Feature Description

Complete single-board

System functionality

or 20 MHz clock speed.

Dual processor option.

Future support for OSF/Motif

Advanced single-user compute based on Motorola 88K RISC Processor running at either 16.67

Tightly coupled, on-chip Floating Point Unit

Two 88200 Cache and Memory Management Units (CMMU) for improved performance

Support for Symmetric Multiprocessing in DG/UX

Advanced 32-bit RISC technology

Hardware support for Motorola’s VMEbus (Revision C.1).

Two 6U VMEbus slots in a compact, internal card cage

Attractive, compact deskside packaging (24.75"H X 5.75"W X 22"D).

Memory expansion capability of up to eight 4MB memory modules, for a total of 32MB.

Integral disk and tape options—two full height 54” devices or one full height and two half height

Industry Standard SCSI interface for disk and tape (synchronous/asynchronous)

4 MB parity memory

modules

5/," devices

Three-button optical mouse with pad

PC/AT-101 compatible keyboards

Graphics Choice of high performance, bit-mapped graphics with dedicated, dual ported display memory

Color: 1280x1024x8 or 1280x1024x24 with 2 bits of overlay memory

High resolution, flicker-free 19” color monitor

Tightly-coupled graphics architecture employs a 32-bit wide bus for optimal bit-mapped graphics

and multi-windowing performance

Standard MIT distribution of X11 r3 or higher

X Server, Xlib, X Toolkit, X Clients

PHIGS and GKS support through third party ISVs

Compatible with AViiON 300 Series graphics

Table 1. AViiON 400 Series features.

For Internal Use Only 046-000959 Company Confidential



Data General Volume II Open Systems 202-48

MAPS/PLUS Hardware AViiON 400 Workstations January 1990

Feature Description

Internal Mass storage/Tape

back-up

External Mass

storage/Tape back-up

Customer environment/use

characteristics |

40db (quiet office) noise levels

Communications

Deskside chassis can hold two 514” Full Height devices or one 5%” Full Height device and two

54%” Half Height devices or four 5%” Half Height devices. The supported devices are:

662 MB Winchester 5.25” FH SCSI

322 MB Winchester 5.25” FH SCSI

179 MB Winchester 5.25” HH SCSI

- 2 GB Cartridge Tape Backup 5.25” FH SCSI

150 MB QICI150 Cartridge Tape 5.25” HH SCSI

1.44 MB 3.5” Diskette Disk HH SA450/SCSI.

1.2 MB 5.25” Diskette Disk HH SA4 50/SCSI.

External PHU (Peripheral Housing Unit).

Each housing can hold one 514” Full Height device and one 5%” Half Height device or three 514”

Half Height devices. The supported devices are

662 MB Winchester 5.25” FH SCSI

322 MB Winchester 5.25” FH SCSI

179 MB Winchester 5.25” HH SCSI

2 GB Cartridge Tape Backup 5.25” FH SCSI

150 MB QIC Cartridge Tape 5.25” HH SCSI

1.44 MB 3.5” Diskette Disk HH SA450/SCSI

1.2 MB 5.25” Diskette Disk HH SA450/SCSI

Customer installable and maintainable

Customer installable add-on memory, graphics options, second CPU option and peripherals

90 day warranty on all system components

Ethernet interface standard (without transceiver or drop cable)

Thick or Thin net connections available

Two asynchronous, RS232C interfaces—from 150 to 19600 baud

Centronics/Data Products compatible line printer port

Table 1. (con’t) AViiON 400 Series features.

Product Description

The AViiON 400 Series workstations are deskside systems

that provide the power and performance of a mainframe in

an extremely small, compact package—the main chassis

housing is only 24.75”H X 5.75"W X 22D. These worksta-

tions are available in a wide range of configurations and

with options for expandable graphics, memory, mass stor-

age, and multi-CPU configurations. The base system board

is available in 16.67 or 20 MHz performance range, and offers

two second CPU options of 16.67 or 20 MHz. Memory

is expandable from 8 MB to 32 MB with 4 MB memory

modules.

Architecture

Processor. The AV1iON 400 Series Workstation is based on

the 88000 series of RISC processors from Motorola. The 88000

series is comprised of the 88100 RISC CPU, and two 88200

cache/MMU (Memory Management Unit) chips. For more

information, see the AViiON 300 Series MAPS/PLUS

article on page 202-3. |

For Internal Use Only 046-000959

System board, The AViiON 400 Series Workstation system

board consists of a single 18” x 12” multilayer PCB that

includes

e a 16.67 or a 20 MHz Motorola 88100 RISC CPU and two

88200 CMMUs

e aclosely coupled, integrated floating point unit

eight connectors capable of holding up to eight 4 MB

memory modules

¢ two MBUS connectors for connecting the second CPU and

graphics options

® interface logic that supports Revision C.1 of the VMEbus

industry standard SCSI interface for connecting peripherals

such as disk and tape

e industry standard 802.3 Ethernet Interface (w/o transceiver)

e keyboard interface—AT-compatible and Japanese

AX-compatible

® mouse interface

© two asynchronous interfaces—RS232 with one offering full

modem support

parallel line printer interface (Centronics-compatible)

time-of-boot clock and calendar

© power-up diagnostics and auto netboot.
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Figure 1. System Block Diagram
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VMEbus Table 2 details the C.1 interface specifications and options and

The VMEbus is one of the most popular 16/32-bit backplane

buses on the market today. Its wide use in the technical market,

its use of the Eurocard format, its high performance, and its

versatility are some of the reasons that it appeals to a wide

range of users. The AViiON 400 Series systems use the

VMEbus because it is an industry standard bus that offers high

performance at a reasonable price (the VME bus imple-

mentation on the AViiON 5000/6000 Series Systems was

designed to accommodate block mode transfers—the AVIiON

400 does not support this extension to the C.1 specification).

The VMEbus specification defines an interfacing system for

interconnecting data processing, data storage, and peripheral

control devices in a closely coupled hardware configuration.

The VMEbus specification on the AViIiON 400 systems con-

forms to Motorola’s Revision C.1 VMEbus specification. The

C.1 specification is a result of both the IEEE P1014 Standard

Committee and the IEC 47b Standards Committee work. The

C.1 specification has been approved by the IEE and IEC

Standards Committee.

The VMEbus specification provides for a mechanical as well

as an electical interface. The base mechanical specification

defines the types of connectors, spacing between connectors,

and physical layout of the backplane: the connectors are

96-pin female type, and in the AViiON 400, a separate 6U

backplane provides two slots, each slot consisting of two

96-pin connectors called J1 and J2 (J1 is the upper one, and

J2 is the lower). The power connection for the system board

is also on the backplane.

The VMEbus incorporates the concept of a Master and Slave.

The system board is considered a Master since it controls

the flow of data between itself and a Slave. Data transfers

initiated by VMEbus devices other than the system board

are considered slave transfers. VMEbus devices can transfer

data to the AVIiON 400’s internal system bus, MBus, in

_ single words, half words, or bytes.

VMEbus transactions are governed by a single bus master

that is determined through an arbitration process. Bus arbi-

tration is a mechanism that enables control of the data bus

transfer (DTB) to be passed to one master in a group of

masters, all of which are requesting use of the DTB. On the

AViiON 400, the design allows for more than one Master.

On the AViiON 400, the internal high speed system bus

(MBUS) is interfaced to the VMEbus. This interface pro-

vides a bi-directional data path between the two busses,

performs the address decoding and bus arbitration. The

MBUS/VMEbus interface provides an integrated link between

the 8, 16, and 32-bit MBUS masters and slaves and the

8, 16, and 32-bit VMEbus masters/slaves. It also defines the

bus arbitration mechanism.

For Internal Use Only

the level of implementation on the AViiON 400.

Specification Options

Data Transfer

Master:

Data Transfer

Slave:

VMEbus Slot 1

Functions:

Type of VMEbus

Arbiter:

Type of VMEbus

Requester:

Control Registers:

Interrupt Registers:

D32, D16, DO8(EO)

No UAT (Unaligned Address Transfer)

A32, A24, Al6

No Address only cycle

RMW (Read Modify Write)

No block transfer

D32, D16, DO8(EO)

No UAT. A32, A24

Address only cycle RMW

No block transfer

Decodes only 2 address bits along with

5 AM bits AM[S5:0]

A 16 MHZ VMEbus system clock

The IACK and VMEbus grant daisy

chain driver

The VMEbus/MBUS and

MBUS/VMEbus time out logic

(32 micro-sec.)

The VMEbus arbitration time out logic

(64 micro-sec.)

VMEbus watchdog timer (64 micro-sec.)

SGL (Single Level)

RWD (Release When Done)

IENO (Interrupt enable reg.)

IENI1

IEN ALL Not Supported

IST (Interrupt Status)

SETSWI (Set Software Interrupt)

CLRSWI (Clear Software Interrupt)

ISTATE (Interrupt State Reg.)

CLRINT (Clear Interrupt)

VIACKI (VMEbus Interrupt

Acknowledge)

VIACK2

VIACK3

VIACK4

VIACK5

VIACK6

VIACK7

EXTAD supported

EXTAM supported

WHOAMI supported

Table 2. C1 Interface specifications and options
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Peripherals on the system board and provids connection for the internal

The AViiON 400 Series Workstation has a SCSI bus for con-

necting mass storage devices. The SCSI bus orginates

storage devices, then exits via the rear of the unit and ter-

minates in a Champ connector for external Peripherial

Housing Units.

Two half-height drives

or one full-height drive

Lt

wo half-height drives

or one full—-height drive

Figure 2. AV400 Internal Peripheral Configuration

In the main deskside chassis, space is available for two 514”

Full Height devices, or four Half Height devices, one 5%” Full

Height device and two 5%" Half Height devices. Up to seven

SCSI devices can be supported through the external PHU.

All external Data General peripherals for the AViiON 400

Series Workstation are mounted in the desktop PHU, which

can accommodate a variety of storage and backup options.

These options include

¢ a 662MB 514” Full Height Winchester disk with 16 ms

access time,

e 322MB 5%” Full Height Winchester disk with 16 ms

access time,

e 5%" Half Height 1ISOMB cartridge tape drive conforming

to the QIC 150 industry standard, and

¢ a 179 MB 5%" half height Winchester Disk with 18 ms

access time.

Each PHU can accommodate one full height and one half

height units or three half height units.

In addition to the standard storage devices, Data General

offers two diskettes; 1.44 MB 3.5” half-height and 1.2 MB

5.25” half-height. These diskettes offer industry stardard

For Internal Use Only 046-000959

format and compatibility with existing MS-DOS envi-

ronments. The 1.44 MB diskette can read, write and format

data in the 720KB diskette format. The 1.2 MB diskette is

also read, write and format compatible with the 360KB

diskette format. These diskettes have an interface called the

SA450 which must be converted to the SCSI interface (a small

converter board is packaged with the diskette). Mounted within

the AViiON 400 chassis, the converter board can support up

to two diskettes. When configured with the external PHU, the

converter board can support up to two diskettes.

The diskettes are available either with or without the

converter board, but for use with the AViiON 300 or 400

systems, the first diskette must contain the converter board.

The SCSI bus has a maximum cable length of 19.6 feet

(6 meters). The AViiON 400 Series chassis consumes 4.5 feet

for the internal peripherals, leaving 15.1 feet for external

peripherals, which will support configurations of up to

two additional PHUs per workstation. The PHU contains

a 125 watt power supply, internal fan, internal cabling

(2.3 ft), and SCSI Bus terminator. The first SCSI cable from

the chassis to the first PHU is different than the one used on

the AV300 workstations.
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AV400 PHU PHU
External Cable External Cable

4.5 FT 5 ft 2.25 ft 1.3 ft 2.25 ft

Internal

SCSsl —

Cable Model: Model:
15325E005 (5 ft) _ 15325E001 (1.3 ft)

15325E010 (10 ft) 15325E005 (5 ft)

15325E010 (10 ft)

DFI-00026

Figure 3. SCSI Cable length configurations

Graphics Hardware

Graphics hardware for the AViiON 400 Series Workstation

consists of either an 8-bit or 24-bit color controller con-

tained on separate daughter cards that mount on the main

system board through a 96 pin MBUS connector for maximum

performance. The Z-buffer option isaseparatedaughtercard |. (— Mbus (32 bits address/data) \

that plugs onto the graphics board.

8-Bit Color. The 8-bit color unit consists of a special high

density gate array for the display and control of the video

display and video memory for the frame buffer. The design

of the 8-bit color controller is compatible with the AViiON 300

Series 8-bit color controller (see Figure 4). The 8-bit

color controller includes

e eight 256K dual ported video RAMS

e video timing logic

¢ color Look Up Table (LUT) for 256 displayable colors from

a palette of 16.7 million combinations for the 8-bit color

one 256-location LUT

addressable resolution of 1536 X 1024

double buffering: 2 x 4 Planes (16 colors displayable)

2-bits for overlay |

flat or Gouraud shading.

24-Bit Color. The 24-bit color unit consists of three special

high density gate arrays for the display and control of the

video display and video memory for the frame buffer (see

Figure 5). The 24-bit color controller includes

¢ twenty-four 256 KB dual ported video RAMS

e Video timing logic

¢ color Look Up Table (LUT) for 16.7 million displayable

colors from a palette of 16.7 million combinations for

true color representation

three 256-location LUTs

addressable resolution of 2048 X 1024

2-bits for overlay

double buffering: 2 x 12 plane (4096 colors displayable)

flat or Gouraud shading

For Internal Use Only 046-000959

y y

2-buffer Gate Array Color Graphics(optional) Gate Array Ex Generator |

A I Cc}

64} Al '

DH I yee,
C = Control lines 18 vy Woy
A = Address lines Frame buffer '

D = Data lines (VRAM)

O = Overlay planes

R = Red Output 80 }
G = Green output

B = Blue output 32 8

v OY

LUT and DAC <

7

Figure 4. 8-Bit Color Graphics Subsystem

24-Bit Z-Buffer. The Z-Buffer option consists of a special

high density gate array for the display and control of the

video display and video memory for the frame buffer. The

24-Bit Z-Buffer option provides greater accuracy and

picture quality (than commonly used 16-Bit Z-Buffers)

in performing hidden line and hidden surface removal. The

Z-Buffer includes

e 256 KB X 4 DRAMS

¢ programmable Hither and yon clipping planes
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Mbus (32 bits address/data) \
4 v

Clock
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2-buffer Color Graphics Color Graphics Color Graphics
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LUT and DAC LUT and DAC LUT and DAC
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C = Control lines G = Green output
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D = Data lines B = Blue output
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Figure 5. 24-bit Color Graphics Subsystem

Memory Modules System board assembly

Graphics board

Z buffer board

CPU

option board

Figure 6. Graphics Options Diagram
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Japanese Language Support. The color units can be con-

figured to support the Japanese language character set.

With the availablility of the Japanese AX-compatible

keyboard, the AViiON 400 Series Workstation allows

customers to use the workstation for Japanese applications

and environments.

Ordering

The AViiON 400 Series Workstations will initially be offered

as either Packaged Systems or as individual Base Packages

without graphics (graphics controller, monitor, mouse or

keyboard), and with or without peripherals, an arrangement

that allows for greater flexibility in configurations and

ordering (see Tables 3 - 12). In addition, the open architecture

design of the workstations allows customers to use keyboards

and external peripherals that are compatible with the different

industry standards supported. For example, the keyboard

controller supports either AT-compatible or Japanese

AX-compatible keyboards, and the SCSI interface supports

SCSI-compatible peripherals.

Each system board includes:

e either a 16.67 or a 20 Mhz CPU,

e hardware support for industry standard VMEbus (through

the use of connectors on the system board),

e integral Ethernet LAN interface (IEEE 802.3),

e Small Computer Standard Interface (SCSI) for high

performance I/O,

e two RS-232C async ports, and

e one parallel printer port (Centronix/Data Products

compatible)

The Graphics Packages includes:

e 3-button optical mouse,

e keyboard,

e a 19” color monitor, and

e either an 8-plane or a 24-plane graphics controller.

Systems ordered with DG/UX and a disk have the operating

system installed on the disk. Media and documentation must

be ordered separately. The first system ordered (either a

workstation or server) must include a 150 MB tape to hold

the operating system (included in the event of a disk failure).

In configurations that include a disk but no tape drive, media

(the tape with the operating system) will not be shipped with

the system, as the operating system is pre-loaded on the disk.

This could pose a problem with a system installed in a network

on non-Data General systems. The operating system will be

pre-loaded at the factory but in the event of a disk malfunc-

tion, it would be difficult to reload the operating system

without the media.

NOTE: A transceiver (model 4540, 4540-A OR 4619) and

drop cable (model 1329) are necessary for the workstation

to be connected to an Ethernet LAN.

Model Number Description

G70063 8MB, 16 MHz Base System

G70065 8MB, 16 MHz Base System, 322 MB Disk

G70069 SMB, 16 MHz Base System, 662 MB Disk

G70113 8MB, dual 16 MHz Base System, 662 MB Disk

Table 3. Packaged Base System—without graphics, monitor, keyboard

or mouse.

Model Number Description

G7206 19” monitor, 8-Bit color

G7208 19” monitor, 24-Bit color

Table 4. Graphics Package—includes keyboard, mouse graphics con-

troller and monitor.

Model Number Description

7202 8-Bit Color Board

7203 24-Bit Color Board

7204 Optional 24-Bit Z-buffer

Table 5. Board Level Components.

Model Number Description

7012 8 MB Memory Package

7000 4 MB Memory Module

G6487 19” Color Monitor

7006 Second CPU upgrade 16 MHz

70111 Second CPU upgrade 25 MHz w/8 MB

4512 3 Button Optical Mouse

G6488 101/102 key AT-Style keyboard—

REQUIRES LANGUAGE SUFFIX

Table 6. Options.

Model Number Description

G70109 24 MB, 20 MHz System with 8-Bit color,

662 MB Disk, 150 MB Tape

G70110 24 MB, 20 MHz System with 24-Bit color,

662 Disk, 150 Tape

G70112 24 MB, dual 20 MHz System with 8-Bit

color, 662 MB Disk, 150 MB Tape

Table 7. 20 MHz Packaged Systems.
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Model Number Description Model Number Description

—-A US G6577-F 150 MB QIC Tape add-on

—B UK 6539-F 179 MB Disk add-on

—C French 6491-F 320 MB Disk add-on

—~D German 6554-F 662 MB Disk add-on

—S Japanese AX-compatible ( AX is the G6591-F 2 Gbyte Cartridge Tape 5% ” full height

international standard for the Japanese G65@2-F | 1.44 MB 34” half height Diskette Drive

Language) with SA450/SCSI converter

—G Spanish G6563-F 1.2 MB 5%" half height Diskette Drive

| Italian with SA450/SCSI converter

_y Swiss G6562-FX 1.44 MB 3%” half height Diskette Drive

Swedish/N without SA450/SCSI converter

CN wees Nomen) G6563-FX 1.2 MB 544" half height Diskette Drive
without SA450/SCSI converter

Table 7. Language Suffix for Keyboard

Table 10. Internal Add-On Peripherals for the AV400 System Chassis

Model Number Description

G10565 PHU Model Number Description

G6605 662 MB Disk in PHU 4540 Ethernet transceiver for connecting
G6604 322 MB Disk/150 MB Tape in PHU to standard ethernet cable, requires

G6603 179 MB Disk/150 MB Tape in PHU drop cable for connecting from the

G6601 322 MB Disk in PHU back of the system to the transceiver

—_ (model 1329)
G6600 179 MB Disk in PHU
G6602 50 MB OIC 4540-A Ethernet transceiver for connecting

0 QIC Tape in PHU to “‘thin’’ ethernet cable, requires
G6591-A 2 GB Cartridge Tape 5'4" full height drop cable for connecting from the

in PHU back of the system to the transceiver

Table 8. External Peripherals

(model 1329)

4619 Eight port Ethernet transceiver for con-

necting up to eight Ethernet drop cables

— 1326 5 foot Ethernet drop cable for con-

Model Number Description necting workstation to transceiver

G6577-E 150 MB QIC Tape add-on for PHU Table 11. Ethernet Options

6539-E 179 MB Disk add-on for PHU |

6491-E 320 MB Disk add-on for PHU Conti gu rations

6554-E 662 MB Disk add-on for PHU

G6591-E 2 Gbyte Cartridge Tape 5’ " full height Table 12 combines the different Base Packages with the

for PHU different Graphics Packages. Use this table to order the
G6562-E 1.44 MB 3/2" half height Diskette Drive correct system based on size of monitor, number of bit planes

with SA450/SCSI converter (for color), and disk option. The model numbers are
G6563-E 1.2 MB 54" half height Diskette Drive included in the table.

with SA450/SCSI converter

G6562-EX 1.44 MB 3%" half height Diskette Drive

without SA450/SCSI converter

G6563-EX 1.2 MB 54" half height Diskette Drive

without SA450/SCSI converter

Table 9, External Add-On Peripherals for PHU
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BASE SYSTEM/GRAPHICS 19" color 8-plane 19" color 24-plane

Diskless 16 MHz, 8 MB mem

322 MB Disk, 16 MHz, 8 MB mem

662 MB Disk, 16 MHz, 8 MB mem

662 MB Disk, Dual 16 MHz, 8 MB mem

7206/70063

7206/70065

7206/70069

7206/70113

7208/70063

7208/70065

7208/70069

7208/70113

Table 12. Base system graphics packages.

In addition, the AV400 power supply provides the following

power for the system boards and peripherals mounted within

the chassis. The desktop Peripheral Housing Unit supplies

its own power. When configuring systems, subtract the power

for each component from the total power supplied. This is

important for systems which have the maximum number of

graphics options, memory, disk and tapes installed if third

party VME boards are to be installed.

+5V —-2V +2V +9V

37 amps 1.0 amp 10 amps 1.0 amp

BOARD/POWER typ max typ max typ max typ max

SYSTEM BD 16 14.4 14.4 0.1 0.2

SYSTEM BD 20 14.5 14.5 0.1 0.2

2ND CPU 16 0.6 1.0

2ND CPU 20 0.6 1.0

4 MB MEMORY 0.1 0.2

8-BIT COLOR 1.1 2.5

24-BIT COLOR 2.5 4.7

Z-BUFFER 0.4 1.1

662 MB DISK 0.6 0.7 1.5 2.0

322 MB DISK 2.0 2.0 2.25 3.3

179 MB DISK 1.0 1.3 9 4.5

150 MB TAPE JS 7 1.5 2.5

2 GB TAPE 2.02 2.7 Al 5

1.44 MB FPY 0.65 1.2

1.2 MB FPY 0.3 0.5 0.22 0.1

SCSI/SA450 Con 0.1 0.1 0.22 0.1

Table 13. AV400 Power Supply.
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The AViiON 400 Series Workstation will also operate with any

DG/UX supported general purpose printer.

To Order Workstations:

1. Select the package that best meets your needs. This will

consist of a Base Package with a Graphics Package. Add

the appropriate suffix for font and power.

2. Fill out the Program License Schedule 501 and purchase

order. Remember to itemize each operating system license.

3. Order the appropriate software distribution and services’

packages.

important Ordering Notes:

For a more complete description of DG/UX and order-

ing information, please refer to the MAPS/PLUS article

for DG/UX

Related Information
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Expanding and Maintaining AViiON 400 Series Stations 014-001859-00

MC88200 User’s Manual, Cache Memory/Management Unit 014-001808-01

MC88i00 User’s Manual, Reduced Instruction Set Computer 014-001809-01

Installing and Maintaining the Model 10565 Mass Storage Subsystems 014-001810-00
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Specifications 8-plane Color Monitor:

Processor: Monitor Format 19” landsc.

Motorola 88100 Displayable Res. 1280x1024

16.67 or 20 MHz 88100 processor with integral FPU Addressable Res. 2048x1024

Single- or dual-processor options Colors Display
Memory Management: Single Buffered 256

Virtual memory Double Buffered 16

Two 88200 CMMUs/CPU; 4 GB per process Color LUT Lx256
Color Palette 16.7 million

Caches: Overlay Planes 2
Data cache and instruction cache 7-buffer A-bit

Size: 16 KB per side

Organization: 4-way set associative 24-p lane color
Monitor Format 19” lansc.

Main Memory: . Displayable Res. 1280x1024

8 MB—32 MB with parity Addressable Res. 1536x1024
Expansion: 4-MB modules Colors Display

Busses: 32-bit memory-to-cache; 32-bit Single Buffered True color

cache-to-processor Double Buffered 4096
Integrated I/O: Color LUT 3 x 256

LAN—ETHERNET Color Palette 16.7 million

IEEE 802.3 Overlay Planes 2

Bandwidth: 10 Mbits/sec Z-buffer 24-bit

Parallel Port User Interface

Centronics- and Data Products-compatible Keyboard

Two Serial Ports

RS-232 (one with modem control); baud rates up to

19.2 kilobaud

SCSI

Asynchronous/Synchronous

VMEbus Backplane:

Motorola’s VMEbus Revision C.1

IEEE P1014

Two 6U slots

Graphics Processor:

8-plane gray-scale or color

24-plane color

24-bit Z-buffer

Monitors:

Pixel aspect ratio

1:1.

Refresh Rate

70 Hz, flicker-free 19” non-interlaced

Pixel Rate

125 MHz

Controls

Brightness, contrast

Gray-scale

Monitor Format

Displayable Res.

Addressablie Res.

Colors Display

Single Buffered

Double Buffered

Color LUT

Color Palette

Overlay Planes

Z-buffer

For Internal Use Only

20” landsc.

1280x1024

1536x1024

256 shades

N/A

N/A

2

N/A

046-000959

Style: 101/102-key PC-AT compatible

Available versions: French, German, Italian,

Japanese, Spanish, Swedish/Norwegian, UK, US

Mouse

3-button optical

Environmental:

Temperature

Operating/Nonoperating: 0 - 38°C/—40 - 70°C

Relative Humidity

Operating/Nonoperating: 0 - 80%/10 - 90%

Electrical

AC Voltage: 120V nominal (85-138 VAC)

220V nominal (187-276 VAC)

AC Frequency: 47 - 63 Hz

Current draw: 8 amps at 120Vrms

5 amps at 220Vrms

Power Supply: 325 Watts

Physical:

Dimensions:

24.75" high x 5.75” wide by 22” deep

Weight:

System Chassis: 59 Ibs. fully loaded (with disks

and tape)

Monitor: approx. 60 lbs.

Peripherals:

5.25” Winchester disk drives

179 MB half-height Sync SCSI

322 MB full-height Async SCSI

662 MB full-height Sync SCSI

TPI flexible disk drives

1.44 MB 3.5” half-height

1.2 MB 5.25” half-height

Tape Drive

150 MB 5.25” half-height QIC tape

2 GB 5.25” full-height aa
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AViiON 4100 Series Servers

Fact Sheet

This revision reflects deletion of 16 MHz processors; deeper async

support (VDA/255) and 1.4GB Winchester disk have been added.

The AV 4100 Series Servers are cost-effective, office-package

systems based on the Motorola 88000 RISC architecture. The

series provides a small-footprint tower package in a 20MHz,

88100 uni- (AV 4100) or dual processor (AV 4120). They are

suitable for a wide spectrum of time-sharing and server

environments.

An integrated motherboard (and daughtercards) offers single

or dual CPUs, parity memory, SCSI bus controller, Ethernet

controller, and VME interface. The second CPU is standard on

the 4120 and optional on the AV 4100. Two VMEbus slots sup-

port asynchronous and synchronous communications controllers.

In a time-sharing environment, as many as 255 asynchronous

devices can be supported via the VME Distributed Async Host

Adapter (VDA/255). The AV 4100 systems can be connected

to other intelligent systems via an industry-standard IEEE

802.3 Ethernet LAN to act as file, compute, or cleaved applica-

tion servers.

Integrated System Board

¢ 20MHz Motorola 88100 RISC Processor

¢ Two 88200 Cache and Memory Management Units

(CMMU)

¢ Dual processor standard on the AV 4120, optional on the

AV 4100.

¢ 16to 128MB byte parity RAM

e Industry standard SCSI interface for disk and tape

— Supports synchronous (4 Mbits/sec) and asynchronous

(1.5 Mbits/sec) operation

IEEE 802.3 LAN interface

Two RS-232C serial ports (one used for system console)

Centronics-compatible parallel port

Hardware support for Motorola’s VMEbus

(Revision C.1)

Attractive Tower Package

¢ Compact small-footprint deskside chassis

— (24.75"H x 5.75"W x 22"D)

¢ Internal mass storage (see following)

For Internal Use Only
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Two slot (6U) VMEbus card cage

325 W power supply

Internal Mass Storage/Tape Back-up

Deskside chassis can hold four 5 1/4" half-height (HH)

devices (two can be removable) or one 5 1/4" full-height

(FH) device and two 5 1/4" HH devices (two can be

removable)

— 150MB or 320/525 MB HH QIC tape is standard and

uses One removable media bay

— Packages include either a HH 322MB, FH 662MB, FH

1.4GB or FH 1GB Winchester disk

Devices supported

— 1 GB Winchester 5.25" FH SCSI

— 1.4GB Winchester 5.25" FH SCSI

— 662 MB Winchester 5.25" FH SCSI

— 332 MB Winchester 5.25" HH SCSI

— 179 MB Winchester 5.25" HH SCSI

— 150 MB QIC150 Cartridge Tape 5.25" HH SCSI

— 320/525 OIC Cartridge Tape 5.25" HH SCSI

— 600 MB CD-ROM 5.25" HH SCSI

External Mass storage/Tape back-up

Up to seven SCSI devices (total internal and external) are

supported for a maximum of 8.4 GB of disk storage

External mass storage Peripheral Housing Unit (PHU)

— Each housing can hold one 5 1/4" FH device and one

5 1/4" HH device or three 5 1/4" HH devices.

External Combined Storage Subsystem 2/DC (CSS 2/DC)

— Each housing can hold up to five 5 1/4" FH devices or

ten HH devices (limited by system maximum of seven

devices)

Devices supported

— 1GB Winchester 5.25" FH SCSI

— 1.4GB Winchester 5.25" FH SCSI

~— 662MB Winchester 5.25" FH SCSI

— 332MB Winchester 5.25" HH SCSI

— 179MB Winchester 5.25" HH SCSI

— 2GB Cartridge Tape Backup 5.25" FH SCSI

— 150MB QIC Cartridge Tape 5.25" HH SCSI

— 320/525MB QIC Cartridge Tape 5.25" HH SCSI

— 1600bpi 9-track tape drive (separate tabletop enclosure)

— 600MB CD/ROM 5.25" HH SCSI

— 590MB Erasable Optical Disk Drive 5.25"

FH SCSI

Company Confidential
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Standard Communications

e Ethernet interface standard (without transceiver or drop

cable). Supports either thick or thin net connections.

¢ Two asynchronous, RS-232C interfaces - from 150 to 19,600

baud

¢ Centronics compatible parallel printer port

Optional VME expansion boards

¢ VAC/16 16 RS-232C port asynchronous multiplexor (max.2)

-OR-

¢ VDA/255 asynchronous subsystem host adapter (up to 255

RS-232C asynchronous connections via VDC/8 and

VDC/16 cluster controllers) - max. 1

e 32-user distributed async package (low-cost bundle of

VDA/255 and 2 VDC/16’s)

e VSC/3 3 port synchronous communications board - max. 1

e Second Ethernet interface (without transceiver or drop

cable) - max. 1. Supports either thick or thin net connections.

Customer environment/use characteristics

¢ Customer installable and maintainable

¢ Customer installable add-on memory options, second CPU

option and peripherals

¢ 40db (quiet office) noise levels

¢ 90 day on-site warranty on all system components

Product Description

The AViiON 4100 Series deskside servers offer RISC multi-

processor power in an extremely small, compact package. With

extensive internal and external mass storage, up to 128 MB of

memory, and industry-standard VMEbus controllers, these sys-

tems provide a wide range of configurations and options for

memory, mass storage and multi-CPU configurations.

The base system board has a 20MHz uniprocessor, with an op-

tional second CPU that’s standard in the AV 4120. Base

memory is 16MB (one 16MB SIMM). A maximum of 8

SIMMs are supported. 4MB and 16MB SIMMS can co-exist in

a single system.

Company Confidential
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CPUs 1-2

VME Slots 2

Memory 16-128MB*

Asynchronous Connects std. 2 (1 for console)

Asynchronous Connects opt. 255

(1 VDA Max.)

or

Asynchronous Connects opt. 32

(2 VAC/16 max.)

Ethernet LAN 1-2

Token Ring LAN 0-2

Sync Ports (1 VSC/3 max.) 0-3

External PHUs 0-2

External CSS2/DC 0-1

Disk

Integral 332MB-1.7MB

External 0-7.0GB

Cartridge Tapes 1-2

Reel-to-Reel Tapes 0-1

Note: Due to mass storage and bus slot limitations, not all maxima

can be achieved simultaneously.

*128MB requires PROM revision 5.05 or greater. The limit

is 112MB with earlier PROMS.

046-000982-03

Table 1. Configuration range for AV 4100 Series

Architecture

The AViiON 4100 Series servers are based on Motorala 88000

RISC processors and contain the 88100 RISC CPU and two

88200 cache/MMU (Memory Management Unit) chips. The

AV 4120 has two 88100 CPU chips and four 88200 CMMU

chips. See the AViiON 5000/6000 Series MAPS/PLUS article

on page 202-13 for more information about the 88K processor

architecture.

The AV 4100 series board is a single 18" x 12" multilayer PCB

that includes

¢ A 20MHz (AV 4100) Motorola 88100 RISC CPU (AV 4120

has two) and two 88200 CMMUs (AV 4120 has four)

¢ Closely coupled, integrated floating point unit

For Internal Use Only
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e Eight connectors capable of holding up to eight memory

modules

¢ MBUS connector for the second CPU

¢ Interface logic supporting Revision C.1 of the VMEbus

¢ Industry-standard SCSI interface for connecting peripherals

such as disk and tape

¢ Industry-standard 802.3 Ethernet Interface (w/o transceiver)

¢ ‘Two, asynchronous interfaces - RS232 with one offering full

modem support

¢ Parallel line printer interface (Centronics compatible)

¢ Time-of-Boot clock and calendar

¢ Power-up diagnostics

Figure 1 shows a block diagram of the AV 4100 system archi-

tecture. Note that the AV 4100 Series uses the same system

board as the AV 400 series. ‘The mouse and keyboard connec-

tors are on the board, although they are not used for server

configurations.

VMEbus

The VMEbus is one of the most popular 16/32-bit backplane

buses on the market today. Its Eurocard format, performance,

and versatility are some of the reasons that it appeals to a wide

range of users, especially in the technical marketplace. DGC

chose the VMEbus for the AViiON systems because it is an

industry-standard bus that offers high performance at a

reasonable price. The VMEbus implementation for AViiON

5000/6000 Series Systems incorporates block-mode transfers,

but the AVION 4100 Series doesn’t support this option to the

C.1 specification.

The VMEbus specification defines an interface system for

interconnecting data processing, data storage and peripheral

control devices in a closely-coupled hardware configuration.

The specification for the WMEbus that is incorporated in the

AViiON 4100 conforms to Motorola’s Revision C.1 VMEbus

specification.1

The C.1 specification evolved from work by the IEEE P1014

Standard Committee and the IEC 47b Standards Committee.

The IEEE P1014 Standards Committee approved the

specification in their draft 1.2 which is undergoing IEEE and

IEC final approval.

The VMEbus specification provides for a mechanical and an

electrical interface. The base mechanical specification defines

the types of connectors, spacing between connectors, and physi-

cal layout of the backplane. The connectors are 96-pin female

connectors. In the AViiON 4100 Series, a separate 6U back-

plane is designed to provide two slots, each slot consisting of

two 96-pin connectors called J1 and J2, the J1 connector being

the uppermost connector and J2 the lower. In addition to the

VMEbus slots the backplane provides the power connection

for the system board.

For Internal Use Only
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The VMEbus incorporates the Master/Slave concept. Within

this framework, the system board is the Master, since it controls

the flow of data between itself and any other device (the Slave).

Data transfers initiated by VMEbus devices other than the sys-

tem board are considered “slave” transfers. VMEbus devices

can transfer data to the AV 4100’s internal system bus—

MBUS—in single words, half-words, or bytes.

VMEbus transactions are governed by a single-bus Master that

is determined through an arbitration process. Bus arbitration is

a mechanism that enables control of the data bus transfer

(DTB) to be passed to one master in a group of masters, all of

which are requesting use of the DTB. On the AViiON 4100

Series, the design allows for more than one Master, but the sys-

tem board is always a Master.

In the AViiON 4100 Series, the internal high speed system bus

(MBUS) is interfaced to the VMEbus. This interface provides

a bi-directional data path between the two busses, and per-

forms the address decoding and bus arbitration. The

MBUS/VMEbus interface provides an integrated link between

the 8-, 16-, and 32-bit MBUS masters and slaves as well as the

8-, 16-, and 32-bit VMEbus masters/slaves. It also defines the

bus arbitration mechanism.

The C.1 interface specifications and options implemented on

the AViiON 4100 Series are listed in ‘Table 2.

Mass Storage

The AV 4100 Series offers an integral SCSI bus controller for

connecting mass storage devices. ‘The SCSI bus originates on

the system board and provides connection for the internal

storage devices, then exits the rear of the unit and terminates in

a Champ connector for connecting external Peripheral Housing

Units. The SCSI controller supports either asynchronous (1.5

MB/s) or synchronous (4 MB/s) operation. Up to seven devices

can be supported internally and through the external

Peripheral Housing Unit (PHU), or Combined Storage Sub-

system 2/DC (CSS2/DC).

In the main deskside chassis, space is provided for one FH and

two HH 5.25" devices. Standard in all system packages is a

5.25" HH 150MB or 320/525MB QIC cartridge tape, and

either a 332MB 5.25" HH Winchester disk with 14ms seek time,

a 662MB 5.25" FH Winchester disk with 16ms seek time or a

1GB 5.25" FH Winchester disk with 15ms seek time or a

1.4GB 5.25" FH Winchester with 15ms seek time. A 179MB

5.25" HH Winchester disk with 18ms seek time is available to

fit the remaining bay.

All external Data General peripherals, with the exception of the

tabletop 9-track tape option, for the AViiON 4100 Series are

mounted in the desktop Peripheral Housing Unit or deskside

Combined Storage Subsystem 2/DC which can accommodate a

variety of storage and backup options. These options include

Company Confidential
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Figure 1. System Block Diagram
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Data Transfer Master: D32, D16, DO8(EO)

A32, A24, A16

No Address only cycle

No block transfer

No UAT (Unaligned Address Transfer)

RMW (Read Modify Write)

Data Transfer Slave: D32, D16, DO8(EO)

No UAT

A32, A24

Address only cycle

RMW

No block transfer

Decodes only 2 address bits along with 5 AM bits AM[5:0]

VMEbus Slot 1 Functions: A 16 MHZ VMEbus system clock.

The IACK and VMEbus grant daisy chain driver.

The VMEbus/MBUS and MBUS/VMEbus time out logic (32 micro-sec.).

The VMEbus arbitration time out logic (64 micro-sec.).

VMEbus watchdog timer (64 micro-sec.).

VIACK2

VIACK3

VIACK4

VIACKS

VIACK6

VIACK7

Type of VMEbus Arbiter: SGL (Single Level)

Type of VMEbus Requester: RWD (Release When Done)

Interrupt Registers: IENO (Interrupt enable reg.)

TEN1

IEN ALL Not Supported

IST (Interrupt Status)

SETSWI (Set Software Interrupt)

CLRSWI (Clear Software Interrupt)

ISTATE (Interrupt State Reg.)

CLRINT (Clear Interrupt)

VIACKI1 (VMEbus Interrupt Acknowledge)

Control Registers: EXTAD supported

EXTAM supported

WHOAMI supported

Table 2. C.1 interface specifications and options.

the 179MB, 322MB, 662MB, 1GB and 1.4GB Winchester

disks, 1SOMB and 320/525MB QIC tapes, 2GB FH 5.25"

cartridge tape drive, 600MB CD/ROM and 590MB erasable

optical disk drive. Each Peripheral Housing Unit can accom-

modate one FH and one HH unit or three HH units. Each

CSS2/DC can accomodate up to 5 FH or 10 HH 5.25" devices.

(Note: AV 4100 series is limited to 7 devices).

The SCSI bus has a maximum cable length of 19.6 feet (6

meters). The AViiON 4100 Series chassis requires 4.5 feet for

the internal peripherals, leaving 15.1 feet for external

For Internal Use Only 046-000982-03

peripherals, enough space for configurations of up to two addi-

tional Peripheral Housing Units per workstation. Figure 2

illustrates the available cabling options. The Peripheral Hous-

ing Unit contains an 125 watt power supply, internal fan, inter-

nal cabling (2.25 ft.) and SCSI Bus terminator. The CSS2/DC

contains one or two power supplies, internal cabling (4.7’) and

SCSI bus terminator. The first SCSI cable from the chassis to

the first external housing is different than the one used on the

AV 3xx workstations.
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AV 4000 CSS2/DC 9-track tape
External Cable External Cable

5 ft. | | 1.3 ft.
| 4.7 ft. |

AV 4000/4020 PHU PHU

| External Cable External Cable

4.5 ft. 5 ft. 2.25 ft. 1.3 ft. | 2.25 ft. |

Internal || | |
SCSI

Cable Model: Model:

15378E005 (5 ft.) 15378E001 (1.3 ft.)

15378E010 (10 ft.) 15378E005 (5 ft.)

15378E010 (10 ft.)
DF 1-00026 —

Figure 2. SCSI Cable length configurations.

The 9-track reel-to-reel tape option can replace the last PHU

on the SCSI bus.

Communications

The system board supports two RS232C asynchronous ports

and an IEEE 802.3 Ethernet LAN port. In addition, the two-

slot VMEbus supports a variety of asynchronous, synchronous,

and LAN communications options. These use the same boards

that are supported on the AV 5000/ 6000, but all require chan-

ges due to chassis differences. For the AV 4100 Series, each

board is sold in a 6U Eurocard form factor, with air dams and

external connectors. In addition, some modifications have been

made to ensure mechanical and environmental compliance

with Data General and government standards.

See the MAPS/PLUS VME Communications Controllers

article for a complete description of the optional VME com-

munications controllers (page 271-113).

Asynchronous Communications

The two serial ports on the system board provide data rates of

up to 19.2 Kbps full duplex. The first of these ports supports

the system console. The second can be used to connect an addi-

tional asynchronous device. This line supports full modem control.

For low-connect counts, the most cost-effective connectivity

scheme is the VAC/16 (VME Asynchronous Controller/16),

since it provides 16 RS-232C lines with modem control. Each

VAC/16 includes a Motorola 68020 processor, 192 KB static

RAM buffer, 128 KB EPROM, and two custom VLSI octarts.

Company Confidential 046-000982-03

All 16 lines are full duplex. The board has an aggregate data

rate of 16 x 19.2 Kbps full duplex.

In AV 4100 Series systems, the VAC/16 connects to two exter-

nal junction boxes via a 5 ft. shielded cable. Each junction box

provides eight DB-25 connectors. The junction boxes use the

same board as the VAC/16 bulkhead connector panel which is

used on the AV 5000 series.

Larger connect-counts can be handled with the VDA/255

(VME Distributed Adapter) which provides up to 255

asynchronous connections via VDC (VME_ Distributed

Cluster) boxes.

The distributed clusters are available in two varieties: VDC/8P

(eight RS232 lines plus Centronics port) and VDC/16 (sixteen

RS232 lines). All cluster controllers support the following

RS232C signals: CTS, DCD, DSR, DTR, TRS, RXD, TXD,

and Ground as does the VAC/16. ‘This allows every port to sup-

port modems.

The VAC/16 and VDA/255 are mutually exclusive options.

A 32-user Distributed Asynchronous Package provides a low-

cost bundling of one VDA/255 and two VDC/16s.

Synchronous Communications

Synchronous communications for the AV 4100 Series are

handled by the VSC/3 (VME Synchronous Controller/3). This

board provides three multi-protocol serial communications

channels (RS232C/RS422) with full-duplex DMA operation

using two Zilog 8530 SCC chips (this same board is called the
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VSC/4 on AV 5000 systems—only three ports can be con-

nected on AV 4100 systems due to cabling restrictions). ‘The

board is built around an 8 MHz INtel 80186 processor and

contains 512 KB of on-board zero-wait-state RAM with parity.

The hardware design allows for data to be transferred to and

from the host system using either the dual-ported memory

buffer or the 32-bit full duplex DMA circuitry. This board can

handle two independent sync protocols simultaneously; how-

ever, initial software offerings will support only a single

protocol. Aggregate throughput is 1.6 Mb/sec.

LAN Communications

Ethernet LAN communications are provided by the integrated

Ethernet controller on the system board and the optional VLC

(VME Ethernet LAN Controller). Each provides access to 10

Mbit/second IEEE 802.3 Ethernet LANs via a 15-pin sub-D

connector. A drop cable and a standard Ethernet N-tap or a

Thin Ethernet BNC-tap transceiver are required.

Token ring LAN communications are provided by the VME

Token Ring Network (VTRN) controller.

Hardware Support Services

The DGC Customer Service Division supports AViiON sys-

tems with state-of-the-art service technology. We offer several

service programs that include a full array of options to satisfy

users’ uptime requirements.

On-Call Service with a four-hour response goal lets the cus-

tomer select coverage periods and varied options that meet

specific application needs. Contracted on-site repair includes

unlimited parts, labor, and travel for a budgeted monthly fee.

Options include:

¢ Multi-Year Plus—discounts up to 10% and price protection

in return for signing a three-, four-, or five-year agreement

¢ Extended Coverage—coverage up to seven days a week, 24

hours a day

AViiON 4100 Series Server September 1991

¢ Enhanced Response—two-hour on-site response for installa-

tions within 50 miles of a Data General Service Center

¢ Basic Response—on-site response generally within 24 hours

°¢ Multi-Device Deferred—standard discounts up to 40% to

customers who have large numbers of PCs, workstations,

terminals and desktop printers, and who can wait until a

specified number are down before placing a service call

On-Site Select Service is available for customer-maintainable

equipment. Toll-free telephone support is provided to help cus-

tomers identify inoperable part. The replacement part is

shipped overnight, and the customer may choose to either in-

Stall it with telephone assistance, or to request next-day dis-

patch of a Field Engineer to complete the installation.

Additionally, both Services offer pre-payment discounts of up

to 25% for non-cancellable pre-payment terms and up to 10%

for cancellable pre-payment terms. On-Call Service pre-pay-

ment discounts start for terms as short as six months and On-

Site Select discounts start at terms of 24 months.

Warranty. AViiON Systems include a 90-day on-site warranty.

Customers may take advantage of a warranty conversion op-

tion by signing a Multiyear Plus Agreement. With this agree-

ment, warranty service is automatically upgraded to contract

service. The warranty covers all base system components and

memory and controller boards.

Ordering

System Packages

The AViiON 4100 is offered as systems packages that include a

single CPU, 16MB RAM, single disk and QIC cartridge tape.

The AViiON 4120 is offered in packages that include dual

CPU, 32MB RAM, 1GB or 1.4GB disk, and 525 MB cartridge

tape. ‘Table 3 lists the packaged systems and model numbers.

‘Table 4 lists the available power suffixes. To provide optimum

flexibility, a second CPU, additional memory, mass storage and

communications controllers can be ordered as separate options.

Model Description

G70318 16MB, 20MHz AV 4100 Base System, 332MB disk, 1S50MB tape

G70324 16MB, 20MHz AV 4100 Base System, 662MB disk, 525MB tape

G70238 16MB, 20MHz AV 4100 Base System, 1GB disk, 525MB tape

G70417 16MB, 20 MHz AV4100 Base System, 1.4GB disk, 525MB tape

G70240 32MB, 20MHz AV 4120 Dual CPU System, 1GB disk, 525MB tape

G70418 32MB, 20MHz AV4120 Dual CPU System, 1.4 GB disk, 525MB tape

Table 3. AV 4100 Series system packages.

For internal Use Only 046-000982-03 Company Confidential

202-65



DataGeneral Volume II Open Systems 202-66

MAPS/ PLUS Hardware AViiON 4100 Series Server September 1991

System Board Options Model Description

The system board can support up to eight 4MB or 16MB 7000-K 4 MB Expansion Memory Module

SIMMs. Base systems with 16MB use a single 16MB SIMM 7008-K 20 MHz Second CPU upgrade

and can support up to seven additional SIMMs. Base systems 14K 16MB Expansion Memory Module
. - i |

with 32MB use two 16MB SIMMs and can support up to six "P y
additional SIMMs. 4MB and 16MB SIMMs can be mixed in a

system. An MBUS connector is also available to support the

AV 4100 second-CPU option daughtercard that contains an

88100 CPU and two 88200 CPU. Model numbers for these op-

tions are in ‘Table 5.

CountriesSuffix

none USA, Canada

Japan

UK, Hong Kong

Australia, New Zealand

France, Germany, Spain, Sweden

Italy

Denmark, GreenlandCo Oo DON HO He Switzerland

Table 4, AV 4100 Series power options.

Table 5. AV 4100 Series system board options

VMEbus Communications Options

A maximum of two VME option boards are supported on

AV 4100 Series systems. Table 6 lists model numbers for the

optional VMEbus communications controllers (note that not

all of the maximums can be achieved simultaneously).

The integral and optional Ethernet controllers require a

transceiver and drop cable. Table 7 lists the available options

and model numbers.

Model Description Max. #

7411-K VME Asynchronous Controller/16 2**

(VAC/16) & Junction Boxes

7418-K VME Distributed Adapter/255 1**

(VDA/255)

7419 VME Distributed Cluster/8P (VDC/8P) 32

7420 VME Distributed Cluster/16 (VDC/16) 6

7424-K 32-User Distributed Async Package 1

7413-K VME Synchronous Controller/3 (VSC/3)* 1

7405-K VME LAN Controller (VLC) - IEEE 1

802.3 controller

7416-K VME Token Ring Controller (VTRN) 2

*This board is called VME Synchronous Controller/4 on AV 5000/6000.

**A VDA/255 and a VAC/16 are not supported in the same system.

Model Description

4540 Ethernet transceiver for connecting to standard ethernet cable, requires drop cable for connecting from the back of the

system to the transceiver.

4540-A Ethernet transceiver for connecting to “thin” ethernet cable, requires drop cable for connecting from the back of the

system to the transceiver.

4619 Fight port Ethernet transceiver for connecting up to eight Ethernet drop cables.

1326 5 foot Ethernet drop cable for connecting system to transceiver.

Table 7. Communications connectivity options.

Company Confidential 046-000982-03 For Internal Use Only
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Mass Storage

The AV 4100 Series chassis can support a maximum of one FH

and two HH or four HH peripherals. Each package includes

one disk drive and a HH QIC tape. Table 8 lists the available

options.

Open Systems
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Model Description

6577-F 1SOMB QIC Tape add-on

6539-F 179MB Disk add-on

G6662-F 332MB 5.25" HH SCSI disk

G6554-F 662MB 5.25" FH SCSI disk

G6685-F 1GB 5.25" FH SCSI disk

G6716-F 1.4GB 5.25" FH SCSI disk

G6562-F 1.44MB 3.5" HH diskette drive with

SA450/SCSI converter

G6563-F 1.2MB 5.25" HH diskette drive with

SA450/SCSI converter

G6629-F 600MB 5.25" HH CD-ROM

G6677-F 320/525MB QIC ‘Tape

Table 8. AV 4100 Series internal mass storage options.

Additonal mass storage expansion is provided via the external

extension of the SCSI channel. Subject to the maximum cable

length and seven device limitations described earlier, up to two

external chasses or an external chassis and reel-to-reel tape can

can be attached. See the AViiON Mass Storage MAPS/PLUS

article (page 239-29 to 239-49) for PHU and CSS2/DC con-

figuration information.

Systems ordered with DG/UX and a disk will receive the

Operating sytem installed on the disk.

Cabling

Cabling must be ordered separately to connect:

e System Console

e AViiON Server Systems to SCSI peripheral housings such as

the Peripheral Housing UNIT (PHU) and 1600bpi reel-to-

reel tape drive (using champ connectors on either end)

e Daisy-chained SCSI peripheral housings (such as to connect

2 PHUs)

¢ VDA/255 to VDC/16 and VDC/8P cluster controller boxes

Table 9 lists the model numbers for the AV 4100 system cables.

For Internal Use Only

Model Descriptions

15338E050 10 foot cluster extension cable - VDA/255

15338E025 25 foot cluster extension cable - VDA/255

15338E100 100 foot cluster extension cable - VDA/255

15340E010 10 foot async terminal cable VDC.xx or

VAC/16 only

15340E015 15 foot async terminal cable VDC.xx or

VAC/16 only

15340E025 25 foot async terminal cable VDC.xx or

VAC/16 only

15378E001 SCSI single-ended cable, 1.3 feet (not for

connecting 1st PHU to system)

15378E005 SCSI single-ended cable, 5 feet

15378E010 SCSI single-ended cable, 10 feet

15345E015 15 foot Centronics printer cable (for

VDC/8P only)

15345E025 25 foot Centronics printer cable (for

VDC/8P only)

10235 5 foot Centronics printer cable (for in-

tegrated parallel port only)

1084M Modem control (25 foot) processor to

modem

1084M-A Modem control (10 foot) processor to

modem

1340-S RS232 (5 foot) processor to asynchronous

device (including system console)

1340-T 15 foot processor to asynchronous device

(including system console)

1340 25 foot processor to asynchronous device

(including system console)

1340-A 50 foot processor to asynchronous device

(including system console)

Table 9. AV 4100 Series cable options.
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Important Ordering Notes ‘To Order:
1. Select the system package that best fits your needs. Add

NOTE: For asynchronous (or parallel) devices connected to

VAC or VDC junctions boxes, a bundled cable may be

ordered. For devices attached to base system parts (including

system console), order devices with -X suffix. Order cables

the appropriate suffix for power.

Select memory, second CPU, mass storage and VME

communications options as needed.

Each operating system license ordered MUST be itemized

separately. on the Program License Schedule 501 and purchase order.
4. Order appropriate software distribution and_ services’

packages.

Related Information

See Table 10.

Part Number Title

012-004059 AV 4100 Series Product Brief

046-000959-03 AV 410 Series Workstations MAPS/PLUS article, p. 333-21

Table 10. Related Information
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Specifications Physical

Dimensions:

Processor: 24.75" high x 5.75" wide by 22" deep

Motorola 88100 Weight:

20 MHz 88100 processor with integral FPU Single- or dual- System Chassis: 59 Ibs. fully loaded (with

processor options disks and tape)

Memory Management Peripherals

Virtual memory

Two 88200 CMMUs/CPU; 4 GB per process

Caches

Data cache and instruction cache

Size: 16 KB per side

Organization: 4-way set associative

Main Memory

16 MB - 128 MB with byte parity

Expansion: 4- or 16-MB modules

Busses: 32-bit memory-to-cache; 32-bit cache-to-processor

Integrated I/O

IEEE 802.3 Ethernet LAN

Bandwidth: 10 Mbits/sec

Parallel Port

~ Centronics-compatible

‘Iwo Serial Ports

RS-232 (one with modem control); baud

rates up to 19.2 kilobaud

SCSI

Asynchronous and synchronous operation

VMEbus Backplane

Motorola’s VMEbus Revision C.1

IEEE P1014 Draft 1.2

Two 6U slots

Environmental

‘Temperature

Operating/Nonoperating

10 - 38 C/- 40 - 70 C

Relative Humidity

Operating/Nonoperating:

20 - 80%/10 - 90%

Electrical

AC Voltage: 120V nominal (85-138 VAC);

220V nominal (187-276 VAC

AC Frequency

47 - 63 Hz

Current draw

8 amps at 120Vrms

5 amps at 220Vrms

Power Supply: 325 Watts

For Internal Use Only 046-000982-03

5.25" Winchester disks: 179MB HH

5.25" SCSI 20ms average seek time

1.5MB/s transfer rate

332MB HH 5.25" SCSI

14ms average seek time

4MB/s transfer rate

662MB FH 5.25" SCSI

16.5ms average seek time

4MB/s transfer rate

1GB FH 5.25" SCSI

15ms average seek time

4MB/s transfer rate

1.4GB FH 5.25" SCSI

15ms average seek time

4 MB/s transfer rate

Tape Drives:

150MB 5.25" HH QIC Cartridge tape

Can read/write QIC 120MB; can read QIC

40MB and 60MB

112KB/sec sustained data transfer rate

Single-ended SCSI interface

320/S25MB 5.25" HH QIC Cartridge tape

Can read/write QIC 150MB

Single-ended SCSI interface

2GB 5.25" FH 8mm cartridge tape

Auto-load/auto-thread

1.5MBs burst data rate

246 KBs sustained data rate

Single-ended SCSI interface

1600bpi PE format reel-to-reel tape drive

Auto-thread, auto-load, horizontal mount

25/100 ips selectable

160 KB/sec PE transfer rate (instantaneous)

6 to 10.5" diameter reels

Single-ended SCSI interface

Company Confidential
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Optional Communications Controllers

VMEbus Asynchronous Controller

16 full-duplex RS-232C ports

16 x 9600bps aggregate maximum transfer

rate

Motorola 68020 with 192 KB static

RAM buffer, 128KB EPROM, 2 custom

VLSI octarts

VMEbus Distributed Host Adapter (VDA/255)

Up to 255 asynchronous devices connected

on cluster controllers via RG62 coaxial cable

VMEbus Distributed Cluster

Support for 16 RS-232C lines(VDC/16) or 8

RS-232C lines plus Centronics printer port

(VDC/8P)

Signals supported CTS, DCD, DSR, DTR,

RTS, RXD, TXD, Ground

VMEbus Ethernet LANController

7990 LANCE Ethernet controller chip and

256 KB dual-ported data buffer 10Mbits/sec

Bandwidth

4b “avy

Company Confidential 046-000982-03
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AViiON 4000 Series Servers

Fact Sheet

This revision describes new 16 MB SIMM modules and

updates mass storage offerings.

The AV 4000 Series Servers are cost-effective, office-pack-

age systems based on the Motorola 88000 RISC architec-

ture. The series provides a small-footprint tower package in

a 16MHz, 88100 uni- (AV 4000) or dual-processor (AV 4020) and

a 20MHz, 88100 uni- (AV 4100) or dual processor (AV

4120). They are suitable for a wide spectrum of time-shar-

ing and server environments.

An integrated motherboard (and daughtercards) offers

single or dual CPUs, parity memory, SCSI bus controller,

Ethernet controller, and VME interface. The second CPU is

standard on the AV 4020 and 4120 and optional on the AV

4000 and 4100. Iwo VMEbus slots support asynchronous

and synchronous communications controllers.

In a time-sharing environment, as many as 128 asyn-

chronous devices can be supported via the VME Dis-

tributed Async Host Adapter (VDA/ 128). The AV4000

systems can be connected to other intelligent systems via an

industry-standard IEEE 802.3 Ethernet LAN to act as file,

compute, or cleaved application servers.

integrated System Board

® 16.67 or 20MHz Motorola 88100 RISC Processor

@ Two 88200 Cache and Memory Management Units

(CMMVU)

@ Dual processor standard on the AV 4020 and 4120,

optional on the AV 4000 and AV 4100.

8 to 128MB byte parity RAM

Industry standard SCSI interface for disk and tape

— Supports synchronous (4 Mbits/sec) and

asynchronous (1.5 Mbits/sec) operation

IEEE 802.3 LAN interface

Two RS-232C serial ports (one used for system console)

Centronics-compatible parallel port

Hardware support for Motorola’s VMEbus

(Revision C.1)

For Internal Use Only

AViiON 4000 Series Server

046-000982-02

February 1991

Attractive Tower Package

Compact small-footprint deskside chassis

— (24.75" H x 5.75" W x 22" D)

Internal mass storage (see following)

Two slot (60) VMEbus card cage

325W power supply

Internal Mass Storage/Tape Back-up

Deskside chassis can hold four 5 1/4" half-height

(HH) devices (two can be removeable) or one 5 1/4"

full-height (FH) device and two 5 1/4" HH devices

(two can be removeable)

— 150MB or 320/525 MB HH QIC tape is standard

and uses one removeable media bay

— Packages include either a HH 322MB, FH 662MB

or FH 1GB Winchester disk

Devices supported

— 1 GB Winchester 5.25" FH SCSI

662 MB Winchester 5.25" FH SCSI

332 MB Winchester 5.25" HH SCSI

179 MB Winchester 5.25" HH SCSI

150 MB QIC150 Cartridge Tape 5.25" HH SCSI

320/525 QIC Cartridge Tape 5.25" HH SCSI

— 600 MB CD-ROM 5.25" HH SCSI

External Mass storage/Tape back-up

External mass storage Peripheral Housing Unit (PHU)

— Up to seven SCSI devices (total internal and

external) are supported for a maximum of 3.9 GB

of disk storage

— Each housing can hold one 5 1/4" FH device and

one 5 1/4" HH device or three 5 1/4" HH devices.

External Combined Storage Subsystem 2/DC (CSS

2/ DC)

— Up to seven SCSI devices (total internal and

external) are supported for a maximum of 6 GB of

disk storage

— Each housing can hold up to five 5 1/4" FH devices

or ten HH devices (limited by system maximum of

seven devices)

Devices supported

— 1GB Winchester 5.25" HH SCSI

— 662MB Winchester 5.25" FH SCSI

332MB Winchester 5.25" HH SCSI

179MB Winchester 5.25" HH SCSI

2GB Cartridge Tape Backup 5.25" FH SCSI

Company Confidential
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— 150MB QIC Cartridge Tape 5.25" HH SCSI

— 320/525MB QIC Cartridge Tape 5.25" HH SCSI

— 1600bpi 9-track tape drive (separate tabletop

enclosure)

— 600MB CD/ ROM 5.25" HH SCSI

— 590MB Eraseable Optical Disk Drive 5.25"

FH SCSI

Standard Communications

@ Ethernet interface standard (without transceiver or

drop cable). Supports either thick or thin net

connections.

@ Two asynchronous, RS-232C interfaces - from 150 to

19,600 baud

@ Centronics compatible parallel printer port

Optional VME expansion boards

@ VAC/ 16 16 RS-232C port asynchronous multiplexor

(max.2)

e -OR-

@ VDA/ 128 asynchronous subsystem host adapter (up to

128 RS-232C asynchronous connections via VDC/8

and VDC/ 16 cluster controllers) - max. 1

@ VSC/3 3 port synchronous communications board -

max. 1

e@ Second Ethernet interface (without transceiver or drop

cable) - max. 1. Supports either thick or thin net

connections.

Customer environment/use characteristics

@ Customer installable and maintainable

@ Customer installable add-on memory options, second

CPU option and peripherals

@ 40db (quiet office) noise levels

@ 90 day on-site warranty on all system components

Product Description

The AViiON 4000 Series deskside servers offer RISC multi-

processor power in an extremely small, compact package.

With extensive internal and external mass storage, up to 28

MB of memory, and industry-standard VMEbus control-

lers, these systems provide a wide range of configurations

and options for memory, mass storage and multi-CPU con-

figurations.

The base system board has a 16.67MHz or 20MHz

uniprocessor, with an optional second CPU that’s standard

in AV 4020 and AV 4120. Base memory is either 8MB (two

4MB SIMMS) or 16MB (one 16MB SIMM). A maximum

of 8 SIMMs are supported. 4MB and 16MB SIMMS can

co-exist in a single system.

For Internal Use Only
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CPUs 1-2

VME Slots 2

Memory 8-128MB*

Asynchronous Connects std. 2 (1 for console)

Asynchronous Connects 128

(1 VDA Max.)

or

Asynchronous Connects 32

(2 VAC/ 16 max.)

Ethernet LAN 1-2

Sync Ports (1 VSC/4 max.) 0-3

External PHUs 0-2

Disk

Integral 332M B-1.3MB

External 0-5.0GB

150MB Cartridge Tapes 1-2

Reel-to-Reel Tapes 0-1

Note: Due to mass storage and bus slot limitations, not all

maxima can be achieved simultaneously.

*128MB requires PROM revision 5.05 or greater. The limit

is 112MB with earlier PROMS.

046-000982-02

Table 1. Configuration range for AV 4000 Series

Architecture

The AViiON 4000 Series servers are based on Motorala

88000 RISC processors and contain the 88100 RISC CPU

and two 88200 cache/ MMU (Memory Management Unit)

chips. The AV 4020 and AV 4120 have two 88100 CPU

chips and four 88200 CMMU chips. See the AViiON

5000/6000 Series MAPS/ PLUS article on page 202-13 for

more information about the 88K processor architecture.

The AV 4000/ AV 4100 series board is a single 18" x 12"

multilayer PCB that includes

®@ A 16.67 (AV 4000) or 20MHz (AV 4100) Motorola 88100

RISC CPU (Models AV 4020 & 4120 have two) and two

88200 CMMUs (Models AV 4020 & 4120 have four)

® Closely coupled, integrated floating point unit

@ Eight connectors capable of holding up to eight

memory modules

® MBUS connector for the second CPU

@ Interface logic supporting Revision C.1 of the VMEbus

@ Industry-standard SCSI interface for connecting

peripherals such as disk and tape

@ Industry-standard 802.3 Ethernet Interface (w/o

transceiver )

Company Confidential
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@ Two, asynchronous interfaces - RS232 with one

offering full modem support

@ Parallel line printer interface (Centronics compatible)

e@ Time-of-Boot clock and calendar

@ Power-up diagnostics

Figure 1 shows a block diagram of the AV 4000 system ar-

chitecture. Note that the AV 4000 Series uses the same sys-

tem board as the AV 400 series. The mouse and keyboard

connectors are on the board, although they are not used for

server configurations.

VMEbus

The VMEbus is one of the most popular 16/ 32-bit back-

plane buses on the market today. Its Eurocard format, per-

formance, and versatility are some of the reasons that it

appeals to a wide range of users, especially in the technical

marketplace. DGC chose the VMEbus for the AViiON sys-

tems because it is an industry-standard bus that offers high

performance at a reasonable price. The VMEbus imple-

mentation for AViiON 5000/6000 Series Systems incor-

porates block-mode transfers, but the AViiON 4000 Series

doesn’t support this option to the C.1 specification.

The VMEbus specification defines an interface system for

interconnecting data processing, data storage and peripheral

control devices in a closely-coupled hardware configuration.

The specification for the VMEbus that is incorporated in

the AViiON 4000 and 4100 conforms to Motorola’s

Revision C.1 WMEbus specification. 1

1 The C.1 specification evolved from work by the IEEE

P1014 Standard Committee and the IEC 47b Standards

Committee. The IEEE P1014 Standards Committee

approved the specification in their draft 1.2 which is under-

going IEEE and IEC final approval.

The VMEbus specification provides for a mechanical and

an electrical interface. The base mechanical specification

defines the types of connectors, spacing between connec-

tors, and physical layout of the backplane. The connectors

are 96-pin female connectors. In the AViiON 4000 Series, a

separate 6U backplane is designed to provide two slots,

each slot consisting of two 96-pin connectors called J1 and

J2, the J1 connector being the uppermost connector and J2

the lower. In addition to the VMEbus slots the backplane

provides the power connection for the system board.

The VMEbus incorporates the Master/Slave concept.

Within this framework, the system board is the Master,

since it controls the flow of data between itself and any

other device (the Slave). Data transfers initiated by

For Internal Use Only
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VMEbus devices other than the system board are con-

sidered “slave” transfers. VMEbus devices can transfer

data to the AV 400’s internal system bus—MBUS—in

single words, half-words, or bytes.

VMEbus transactions are governed by a single-bus Master

that is determined through an arbitration process. Bus ar-

bitration is a mechanism that enables control of the data

bus transfer (DTB) to be passed to one master in a group

of masters, all of which are requesting use of the DTB. On

the AViiON 4000 Series, the design allows for more than

one Master, but the system board is always a Master.

In the AViiON 4000 Series, the internal high speed system

bus (MBUS) is interfaced to the VMEbus. This interface

provides a bi-directional data path between the two busses,

and performs the address decoding and bus arbitration.

The MBUS/ VMEbus interface provides an integrated link

between the 8-, 16-, and 32-bit MBUS masters and slaves as

well as the 8-, 16-, and 32-bit VMEbus masters/ slaves. It

also defines the bus arbitration mechanism.

The C.1 interface specifications and options implemented

on the AViiON 4000 Series are listed in Table 2.

Mass Storage

The AV 4000 Series offers an integral SCSI bus controller

for connecting mass storage devices. The SCSI bus

Originates on the system board and provides connection for

the internal storage devices, then exits the rear of the unit

and terminates in a Champ connector for connecting exter-

nal Peripheral Housing Units. The SCSI controller supports

either asynchronous (1.5 MB/s) or synchronous (4 MB/s)

operation. Up to seven devices can be supported internally

and through the external Peripheral Housing Unit (PHU),

or Combined Storage Subsystem 2/ DC (CSS2/ DC).

In the main deskside chassis, space is provided for one FH

and two HH 5.25" devices. Standard in all system packages

is a 5.25" HH 150MB or 320/525MB QIC cartridge tape,

and either a 332MB 5.25" HH Winchester disk with 14ms

seek time, a 662MB 5.25" FH Winchester disk with 16ms seek

time or a 1GB 5.25" FH Winchester disk with 15ms seek

time. A 179MB 5.25" HH Winchester disk with 18ms seek

time is available to fit the remaining bay.

All external Data General peripherals, with the exception of

the tabletop 9-track tape option, for the AViiON 4000

Series are mounted in the desktop Peripheral Housing Unit

or deskside Combined Storage Subsystem 2/ DC which can

accommodate a variety of storage and backup options.

These options include the 179MB, 322MB, 662MB and
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System Board Architecture

DRAM

-—— Data —_»| Control

-—_—»>

—_—_

-_ CMMU Interface ———______»

Memory Boards
CPU Main Memory (4-Mbytes each or 16-Mbytes~peewweneanv denn eaeg eeeeeen 2 2 eseaesea

CMMU

CPU set Mbus~eeneewuvneen nese eneeeeeneeee 24
seeaead

CPU

Instruction

Second CPU set (optional board)pmeen ns eweeeeaeens eevee weeoeeeeeee sy
| Mbus/Sbus Interface |

System Control Logic

| Mbus/Sbus Arbitration Logic |

> | VMEbus Interface | —_—_— VMEbus

| Interrupt Control Logic |

:

.

1.

:
: Timing Services

L

DUARTs —_——1+— 1 Asynchronous

5 Devices

Parallel Interface

|
System Control Registrers

Parallel

Prrinter

|! Boot PROM

| BBU SRAM -_———"—— _ SCSI! Bus

~ SCSI Controller |

> LAN Controller

Transceiver

Figure 1. System Block Diagram

For Internal Use Only 046-000982-02 Company Confidential



Data General Open Systems 202-63

MAPS/PLUS AViiON 4000 Series Server February 1991

Data Transfer Master: D32, D16, DO8&(EO)

No VAT (UOnaligned Address Transfer)

A32, A24, A16

No Address only cycle

RM W (Read Modify Write)

No block transfer

Data Transfer Slave: D32, D16, DO8&(EO)

No UAT

A32, A24

Address only cycle

RM W

No block transfer

Decodes only 2 address bits along with 5 AM bits AM[5:0]

VMEbus Slot 1 Functions: A 16 MHZ VMEbus system clock.

The IACK and VMEbus grant daisy chain driver.

The VMEbus/ MBUS and MBUS/ VMEbus time out logic (32 micro-sec..).

The VMEbus arbitration time out logic (64 micro-sec.).

VMEbus watchdog timer (64 micro-sec.).

Type of VMEbus Arbiter: SGL (Single Level)

Interrupt Registers:

Type of VMEbus Requester: RWD (Release When Done)

IENO (Interrupt enable reg.)

TEN 1

IEN ALL Not Supported

IST (interrupt Status)

SETSWI (Set Software Interrupt)

CLRSWI (Clear Software Interrupt)

ISTATE (interrupt State Reg.)

CLRINT (Clear Interrupt)

VIACK1 (VMEbus Interrupt Acknowledge)

VIACK2

VIACK3

VIACK4

VIACKS

VIACK6

VIACK7

Control Registers: EXTAD supported

EXTAM supported

WHOAMI supported

Table 2. C.1 interface specifications and options.

1GB Winchester disks, 150MB and 320/525MB QIC tapes,

2GB FH 5.25" cartridge tape drive, 600MB CD/ ROM and

S590MB eraseable optical disk drive. Each Peripheral Hous-

ing Unit can accommodate one FH and one HH unit or

three HH units. Each CSS2/DC can accomodate up to 5

FH or 10 HH 5.25" devices. (Note: AV 4000 series is

limited to 7 devices).

For Internal Use Only 046-000982-02

The SCSI bus has a maximum cable length of 19.6 feet (6

meters). The AViiON 4000 Series chassis requires 4.5 feet

for the internal peripherals, leaving 15.1 feet for external

peripherals, enough space for configurations of up to two

additional Peripheral Housing Units per workstation. Fig-

ure 2 illustrates the available cabling options. The

Peripheral Housing Unit contains an 125 watt power supp-

ly, internal fan, internal cabling (2.25 ft.) and SCSI Bus ter-

minator. The CSS2/DC contains one or two power
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AV 4000 CSS2/DC 9-track tape

External Cable External Cable

5 ft. | | 1.3 ft.
| 4.7 ft. |

AV 4000/4020 PHU PHU

r External Cable External Cable loose. |
4.5 ft. 5 ft. 2.25 ft. 1.3 ft. 2.25 ft.

Internal || | |
SCSI

Cable | Model: Model:
15378E005 (5 ft.) 15378E001 (1.3 ft.)

| 15378E010 (10 ft.) 15378E005 (5 ft.)

DF1-00026 15378E010 (10 ft.)

Figure 2. SCSI Cable length configurations.

supplies, internal cabling (4.7’) and SCSI bus terminator.

The first SCSI cable from the chassis to the first external

housing is different than the one used on the AV 3xx

workstations.

The 9-track reel-to-reel tape option can replace the last

PHU on the SCSI bus.

DG/UX

The AV 4000 Series is supported by a unique set of

DG/ UX model numbers that authorize the connection of

unlimited numbers of users and include media and

documentation. Model numbers and their contents include:

QOO1IAZSIAN — Server/ Multiuser Operating System

DG/ UX RTU

GNU C RTU

Documenter Tool Kit (DTK) RTU

Q001AZS20A Media & Documentation for above

POO1AZS1AN DG/ UX

GNU C

Documenter Tool Kit (DTK)

TCP/IP

ONC/ NFS

xX WINDOWS

OSF/ MOTIF

POOLAZS20A Media & Documentation for above

For Internal Use Only 046-000982-02

Communications

The system board supports two RS232C asynchronous

ports and an IEEE 802.3 Ethernet LAN port. In addition,

the two-slot VMEbus supports a variety of asynchronous,

synchronous, and LAN communications options. These use

the same boards that are supported on the AV 5000/ 6000,

but all require changes due to chassis differences. For the

AV 4000 Series, each board is sold in a 6U Eurocard form

factor, with air dams and external connectors. In addition,

some modifications have been made to ensure mechanical

and environmental compliance with Data General and

government standards.

See the MAPS/PLUS VME Communications Controllers

article for a complete description of the optional VME

communications controllers (page 271-113).

Asynchronous Communications

The two serial ports on the system board provide data rates

of up to 19.2 Kbps full duplex. The first of these ports sup-

ports the system console. The second can be used to con-

nect an additional asynchronous device. This line supports

full modem control.

For low-connect counts, the most cost-effective connectivity

scheme is the VAC/ 16 (VME Asynchronous Controller/ 16),

since it provides 16 RS-232C lines with modem control.

Each VAC/ 16 includes a Motorola 68020 processor, 192 KB

Company Confidential
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Static RAM buffer, 128 KB EPROM, and two custom

VLSI octarts. All 16 lines are full duplex. ‘The board has an

aggregate data rate of 16x 19.2 Kbps full duplex.

In AV 4000 Series systems, the VAC/ 16 connects to two

external junction boxes via a 5 ft. shielded cable. Each

junction box provides eight DB-25 connectors. The junction

boxes use the same board as the VAC/ 16 bulkhead connec-

tor panel which is used on the AV 5000 series.

Larger connect-counts can be handled with the VDA/ 128

(VME Distributed Adapter) which provides up to 128

asynchronous connections via VDC (VME _ Distributed

Cluster) boxes. For typical commercial applications, how-

ever, the users per VDA/ 128 should be limited to 64 for op-

timum performance.

The VDA/ 128 is based on a 12.5 MHz 68010 processor

with 512 KB of zero-wait-state DRAM and 16 KB of dual-

ported memory. It supports a 2.5 Mbit/ second serial bus in-

terface to the cluster controllers over RG62 coax cable. The

distributed clusters are based on a 10 MHz 68000 processor

with 32 KB of static RAM for buffering and microproces-

sor support and 2 KB of static RAM for coaxial serial in-

terface buffer support.

The distributed clusters are available in two varieties:

VDC/8P (eight RS232 lines plus Centronics port) and

VDC/ 16 (sixteen RS232 lines). The aggregate throughput

of the eight-line cluster is 8 x 19.2 Kbps half-duplex; that of

the sixteen-line cluster is 16 x 9600 bps half-duplex. All

Cluster controllers support the following RS232C signals:

CTS, DCD, DSR, DTR, TRS, RXD, TXD, and Ground as

does the VAC/16. This allows every port to support

modems.

The VAC/ 16 and VDA/ 128 are mutually exclusive options.

Synchronous Communications

Synchronous communications for the AV 4000 Series are

handled by the VSC/3 (VME Synchronous Controller/ 3).

This board provides three multi-protocol serial communica-

tions channels (RS232C/RS422) with full-duplex DMA

Operation using two Zilog 8530 SCC chips (this same board

is called the VSC/4 on AV 5000 systems—only three ports

can be connected on AV 4000 systems due to cabling

restrictions). The board is built around an 8 MHz INtel

80186 processor and contains 512 KB of on-board zero-

wait-state RAM with parity. The hardware design allows

for data to be transferred to and from the host system

using either the dual-ported memory buffer or the 32-bit

full duplex DMA circuitry. This board can handle two inde-
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pendent sync protocols simultaneously; however, initial

software offerings will support only a single protocol. Ag-

gregate throughput is 1.6 Mb/sec.

LAN Communications

Ethernet LAN communications are provided by the in-

tegrated Ethernet controller on the system board and the

optional VLC (VME Ethernet LAN Controller). Each

provides access to 10 Mbit/second TEEEF 802.3 Ethernet

LANs via a 15-pin sub-D connector. A drop cable and a

standard Ethernet N-tap or a Thin Ethernet BNC-tap

transceiver are required.

Hardware Support Services

Field Support Services

Data General Field Engineering supports AViiON systems

with state-of-the-art service technology. We offer several

types of service programs that include a full array of op-

tions designed to satisfy users’ uptime requirements.

The On-Call Agreement \ets the customer select coverage

periods and varied options that meet specific application

needs. Contracted on-site repair includes unlimited parts,

labor, and travel for a budgeted monthly fee. In conjunc-

tion with the terms of the basic agreement, users may also

purchase additional options such as Extended On-Site

Coverage, Enhanced On-Site Response and _ Critical

Response.

The Multiyear Plus Agreement includes all of the benefits

of an On-Call Agreement and more. Signing a Multiyear

Plus Agreement with a term of two to five years gives cus-

tomers discounts of up to 10 percent over the life of their

agreement.

The Mail-in Maintenance Service Agreement provides a

low-cost alternative to on-site service and requires customer

participation in the service effort. Data General provides

telephone assistance through its Phone Assistance Center

and provides any required parts within xx days. The cus-

toemr is responsible for calling the Field Engineering Cus-

tomer Support Center, assisting in problem diagnosis,

returning the defective part to Data General, and reinstail-

ing the replacement part provided by Data General.

For more information about service options, contact a Data

General salesperson or call the Data General Field En-

gineering Telemarketing Group at 1-800-325-3065 (in MA,

call 1-800-952-4300).
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Warranty Ordering

AViiON Server Systems include a 90-day on-site warranty.

Customers may take advantage of a warranty conversion

option by signing a Multiyear Plus Agreement. With this

agreement, warranty service will automatically be upgraded

to contract service. This warranty covers all base system

components as well as memory and controller boards.

Mass storage peripherals and packages carry either a 90-day

on-site, a one-year mail-in, or a one-year on-site warranty

depending upon whether they are AViiON Server-specific,

shared with AViIiON workstations, or shared with

MV/ Family sytems. Consult your Blue Pages for the cor-

rect warranty codes.

System Packages.

The AViiON 4000 and 4100 are offered as systems pack-

ages that include a single CPU, 8 or 16MB RAM, single

disk and QIC cartridge tape. The AViiON 4020 and 4120

are Offered in packages that include dual CPU, 32MB

RAM, 1GB disk, and 525 MB cartridge tape. Table 3 lists

the packaged systems and model numbers. Table 4 lists the

available power suffixes. To provide optimum flexibility, a

second CPU, additional memory, mass storage and com-

munications controllers can be ordered as separate options.

Model Description

G70148 8MB, 16MHz AV 4000 Base System, 332MB disk, 150MB tape

G70277 8MB, 16MHz AV 4000 Base System, 332MB disk, 525MB tape

G70137 8MB, 16MHz AV 4000 Base System, 662MB disk, 150MB tape

G70279 8MB, 16MHz AV 4000 Base System, 662MB disk, 525MB tape

G70281 8MB, 16MHz AV 4000 Base System, 1GB disk, 150MB tape

G70283 8MB, 16MHz AV 4000 Base System, 1GB disk, 525MB tape

G70317 16MB, 16MHz AV 4000 Base System, 332MB disk, 150MB tape

G70318 16MB, 20MHz AV 4100 Base System, 332MB disk, 150MB tape

G70319 16MB, 16MHz AV 4000 Base System, 332MB disk, 525MB tape

G70320 16MB, 20MHz AV 4100 Base System, 332MB disk, 525MB tape

G70321 16MB, 16MHz AV 4000 Base System, 662MB disk, 1SOMB tape

G70322 16MB, 20MHz AV 4100 Base System, 662MB disk, 150MB tape

G70323 16MB, 16MHz AV 4000 Base System, 662MB disk, 525MB tape

G70324 16MB, 20MHz AV 4100 Base System, 662MB disk, 525MB tape

G70325 16MB, 16MHz AV 4000 Base System, 1GB disk, 150MB tape

G70326 16MB, 20MHz AV 4100 Base System, 1GB disk, 150MB tape

G70237 16MB, 16MHz AV 4000 Base System, 1GB disk, 525MB tape

G70238 16MB, 20MHz AV 4100 Base System, 1GB disk, 525MB tape

G70239 32MB, 16MHz AV 4020 Dual CPU System, 1GB disk, 525MB tape

G70240 32MB, 20MHz AV 4120 Dual CPU System, 1GB disk, 525MB tape

Table 3. AV 4000 Series system packages.
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System Board Options

The system board can support up to eight 4MB or 16MB

SIMMs. Base systems with 8MB use two 4MB SIMMs and

can Support up to six additional SIMMs. Base systems with

16MB use a single 16MB SIMM and can support up to

seven additional SIMMs. Base systems with 32MB use two

16MB SIMMs and can support up to six additional

SIMMs. 4MB and 16MB SIMMs can be mixed in a system.

An MBUS connector is also available to support AV

4000/4100 second-CPU option daughtercards that contain

an 88100 CPU and two 88200 CPUs operating at the same

clock speed as the base system processor. Model numbers

for these options are in Table 5.

CountriesSuffix

none USA, Canada

Japan

UK, Hong Kong

Australia, New Zealand

France, Germany, Spain, Sweden

Italy

Denmark, GreenlandCoM TF SYN NN Re Switzerland

Table 4. AV4000 Series power options.

AViiON 4000 Series Server February 1991

Model Description

7000-K 4 MB Expansion Memory Module

7006-K 16MHz Second CPU upgrade

7008-K 20 MHz Second CPU upgrade

7014-K 16MB Expansion Memory Module

Table 5. AV4000 Series system board options

VMEbus Communications Options

A maximum of two VME option boards are supported on

AV4000 Series systems. Table 6 lists model numbers for the

optional VMEbus communications controllers (note that

not all of the maximums can be achieved simultaneously ).

The integral and optional Ethernet controllers require a

transceiver and drop cable. Table 7 lists the available op-

tions and model numbers.

Mass Storage

The AV4000 Series chassis can support a maximum of one

FH and two HH or four HH peripherals. Each package in-

cludes one disk drive and a HH QIC tape. Table 8 lists the

available options.

Model Description Max. #

7411-K VME Asynchronous Controller/ 16 2**

(VAC/ 16) & Junction Boxes

7401-K VME Distributed Adapter/ 128 1**

(VDA/ 128)

7402 VME Distributed Cluster/ 8P 16

(VDC/ 8P)

7403 VME Distributed Cluster/ 16 8

(VDC; 16)

7413-K VME Synchronous Controller/3 1

(VSC/3)*

7405-K VME LAN Controller (VLC)-TEEE 1

802.3 controller

*This board is called VME Synchronous Controller/ 4 on AV 5000/6000.

**A VDA/ 128 and a VAC/ 16 are not supported in the same system.

Table 6. AV 4000 Series VMEbus Communications Controllers and configuration maximums.
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Model Description

4540 Ethernet transceiver for connecting to standard ethernet cable, requires drop cable for connecting

from the back of the system to the transceiver.

4540-A Ethernet transceiver for connecting to “thin” ethernet cable, requires drop cable for connecting from

the back of the system to the transceiver.

4619 Eight port Ethernet transceiver for connecting up to eight Ethernet drop cables.

1326 5 foot Ethernet drop cable for connecting system to transceiver.

Table 7. Communications connectivity options.

Model Description Model Descriptions

6577-J 150MB QIC Tape add-on 15338E025 2) foot cluster extension cable -

6539-J 179MB Disk add-on VDA/ 128
6563-J 1.2MB 5.25" Floppy diskette with 15338E050 50 foot cluster extension cable -

SCSI/SA450 interface board VDA/ 128
6562-J 1.44MB 3.5" diskette with 15338E100 100 foot cluster extension cable -

SCSI/SA450 interface board WDA/ 128
6563-J X 1.2MB 5.25" Floppy Diskette add-on 15340E010 10 foot async terminal cable

VDC.xx or VAC/ 16 only

6562-J X 1.44MB 3.5" Diskette add-on
15340E015 15 foot async terminal cable

6662-J 332MB Disk add-on VDC.xx or VAC/ 16 only

G6629-J 600MB CD/ROM 15340E025 25 foot async terminal cable
VDC.xx or VAC/ 16 only

Table 8. AV4000 Series internal mass storage options. 15378E001 SCSI single-ended cable, 1.3 feet

(not for connecting Ist PHU to

Additonal mass storage expansion is provided via the exter- system)
nal extension of the SCSI channel. Subject to the maximum 15378E005 SCSI single-ended cable, 5 feet
cable length and seven device limitations described earlier, 15378E010 SCSI single-ended cable, 10 feet

up to two external chasses or an external chassis and reel- 15345E015 15 foot Centronics printer cable (for

to-reel tape can can be attached. See the AViiON Mass VDC; 8P only)

Storage MAPS/PLUS article (page 239-29 to 239-49) for 15345E025 2) foot Centronics printer cable (for
PHU and CSS2/ DC configurationinformation. VDC/8P only)

Systems ordered with DG/ UX and a disk will receive the 10235 > foot Centronics printer cable (for
. integrated parallel port only)

operating sytem installed on the disk.

1084M Modem control (25 foot) processor

to modem

Cabling 1084M-A Modem control (10 foot) processor
to modem

Cabling must be ordered separately to connect: 1340-S RS232 (5 foot) processor to

@ System Console asynchronous device (including
@ AViiON Server Systems to SCSI peripheral housings system console)

such as the Peripheral Housing UNIT (PHU) and 1340-T 15 foot processor to asynchronous

1600bpi reel-to-reel tape drive (using champ connectors device (including system console)

on either end)

@ Daisy-chained SCSI peripheral housings (such as to

connect 2 PHUs)

® VDA/ 128 to VDC/ 16 and VDC/ 8P cluster controller

boxes

Table 9 lists the model numbers for the AV 4000 and AV

4100 system cables. Table 9. AV 4000 Series cable options.

1340 25) foot processor to asynchronous

device (including system console)

1340-A 50 foot processor to asynchronous

device (including system console)
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Important Ordering Notes 1. Select the system package that best fits your needs.

Add the appropriate suffix for power.

NOTE: For asynchronous (or parallel) devices connected to 2. Select memory, second CPU, mass storage and VME

VAC or VDC junctions boxes, order devices with a -X suf- communications options as needed.

fix. Order cables separately. For devices attached to base 3. Each operating system license ordered MUST be

system parts (including system console), a bundled cable itemized on the Program License Schedule 501 and

may be ordered. purchase order.

4. Order appropriate software distribution and services’

For a thorough description of DG/ UX and ordering infor- packages.

mation, please refer to the DG/UX MAPS/PLUS article

on page 301-012.3. Related Information

To Order: See Table 10.

Part Number Title

012-003773 AV 4000 Series Product Brief

046-000959 AV 400 Series Workstations MAPS/ PLUS article

046-001013-02 DG/ UX 4.30 MAPS/ PLUS article

*AV400 series documentation plus an addendum indicating any changes necessary to support the AV40000 configurations.

Table 10. Related Information
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Specifications

Physical

Dimensions:
Processor: .
Motorola 88100 24.75" high x 5.75" wide by 22" deep

16.67 or 20 MHz 88100 processor with integral FPU Weight. gs: 5
Single- or dual-processor options System Chassis: 9 Ibs. fully loaded

Memory Management (with disks and tape)

Peripherals
Virtual memory

Two 88200 CMMUs/ CPU; 4 GB per

process Caches

Data cache and instruction cache

Size: 16 KB per side

Organization: 4-way set associative

Main Memory

8 MB - 128 MB with byte parity

Expansion: 4- or 16-MB modules

Busses: 32-bit memory-to-cache; 32-bit cache-to-proces-

sor

Integrated I/O

IEEE 802.3 Ethernet LAN

Bandwidth: 10 Mbits/sec

Parallel Port

Centronics- and Data Products-com-

patible

Two Serial Ports

RS-232 (one with modem control); baud

rates up to 19.2 kilobaud

SCSI

Asynchronous and synchronous opera-

tion

VMEbus Backplane

Motorola’s VMEbus Revision C.1

IEEE P1014 Draft 1.2

Two 6U slots

Environmental

‘Temperature

Operating/ Nonoperating

10 - 38 C/- 40 - 70 C

Relative Humidity

Operating/ Nonoperating:

20 - 80%/10 - 90%

Electrical

AC Voltage: 120V nominal (85-138

VAC); 220V nominal (187-276 VAC

AC Frequency

47 - 63 Hz

Current draw

8 amps at 120Vrms

5 amps at 220Vrms

Power Supply: 325 Watts

For Internal Use Only 046-000982-02

5.25" Winchester disks: 179MB HH

5.25" SCSI 20ms average seek time

1.5MB/s transfer rate

332MB HH 5.25" SCSI

14ms average seek time

4MB/s transfer rate

662MB FH 5.25" SCSI

16.5ms average seek time

4MB/s transfer rate

1GB FH 5.25" SCSI

I5ms average seek time

4MB/s transfer rate

‘Tape Drives:

150MB 5.25" HH QIC Cartridge tape

Can read/write QIC 120MB; can read

QIC 40MB and 60MB

112KB/sec sustained data transfer rate

Single-ended SCSI interface

320/ S25MB 5.25" HH QIC Cartridge tape

Can read/write QIC 150MB

Single-ended SCSI interface

2GB 5.25" FH 8mm cartridge tape

Auto-load/ auto-thread

1.5MBs burst data rate

246 KBs sustained data rate

Single-ended SCSI interface

1600bpi PE format reel-to-reel tape drive

Auto-thread, auto-load, horizontal mount

25/ 100 ips selectable

160 KB/sec PE transfer rate (instan-

taneous)
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6 to 10.5" diameter reels

Single-ended SCSI interface

Optional Communications Controllers

VMEbus Asynchronous Controller

16 full-duplex RS-232C ports

16 x 9600bps aggregate maximum trans-

fer rate

Motorola 68020 with 192 KB static

RAM buffer, 128KB EPROM, 2 custom

VLSI octarts

VMEbus Distributed Host Adapter (VDA/ 128)

Up to 128 asynchronous devices con-

nected on cluster controllers via RG62

coaxial cable

VMEbus Distributed Cluster

Support for 16 RS-232C lines(VDC/ 16)

or 8 RS-232C lines plus Centronics

printer port (VDC/8P)

Aggregate throughput (VDC/ 16)

16x9600 baud, half-duplex (VDC/8) 8 x

19.2 KBps, half duplex

Signals supported CTS, DCD, DSR,

DTR, RTS, RXD, TXD, Ground

VMEbus Ethernet LANController

7990 LANCE Ethernet controller chip

and 256 KB dual-ported data buffer

10Mbits/sec Bandwidth

For Internal Use Only 046-000982-02
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AViiON 4000 Series Servers

Fact Sheet

This revision describes a new 20OMHz processsor and new

4000-Series model numbers.

The AV 4000 Series Servers are cost-effective, office-pack-

age systems based on the Motorola 88000 RISC architec-

ture. The series provides a small-footprint tower package

in a 16MHz, 88100 uni- (AV 4000) or dual-processor (AV

4020) and a 20MHz, 88100 uni- (AV 4100) or dual proces-

sor (AV 4120). They are suitable for a wide spectrum of

time-sharing and server environments.

An integrated motherboard (and daughtercards) offers

single or dual CPUs, parity memory, SCSI bus controller,

Ethernet controller, and VME interface. The second CPU

is standard on the AV 4020 and 4120 and optional on the

AV 4000 and 4100. Two VMEbus slots’ support

asynchronous and synchronous communications control-

lers.

In a_ time-sharing environment, as many as_ 128

asynchronous devices can be supported via the VME Dis-

tributed Async Host Adapter (VDA/128). The AV 4000

systems can be connected to other intelligent systems via

an industry-standard IEEE 802.3 Ethernet LAN to act as

file, compute, or cleaved application servers.

Integrated System Board

e 16.67 or 20MHz Motorola 88100 RISC Processor

e Two 88200 Cache and Memory Management Units

(CMMU)

e Dual processor standard on the AV 4020 and 4120,

optional on the AV 4000 and AV 4100.

e 8 to 32 MB byte parity RAM (via 4 MB SIMMs)

e Industry-standard SCSI interface for disk and tape

— Supports synchronous (4 Mbits/sec) and

asynchronous (1.5 Mbits/sec) operation

e IEEE 802.3 LAN interface

e Two RS-232C serial ports (one used for system console)

¢ Centronics-compatible parallel port

e Hardware support for Motorola’s VMEbus

(Revision C.1)
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Attractive Tower Package

Compact small-footprint deskside chassis

— (24.75"H x 5.75"W x 22"D)

Internal mass storage (see following)

Two slot (6U) VMEbus card cage

325W power supply

Internal Mass Storage/Tape Back-up

Deskside chassis can hold four 5 1/4” half-height

(HH) devices (two can be removeable) or one 5 1/4”

full-height (FH) device and two 5 1/4” HH devices

(two can be removeable)

— 150 MB HH QIC tape is standard and uses one

removeable media bay

— Packages include either a HH 332 MB or 662 MB

Winchester disk

— One HH internal removeable/fixed media bay is

available for expansion

Devices supported

— 662 MB Winchester 5.25” FH SCSI

— 332 MB Winchester 5.25” HH SCSI

— 179 MB Winchester 5.25” HH SCSI

— 150 MB QIC150 Cartridge Tape 5.25” HH SCSI

External Mass storage/Tape back-up

External mass storage peripheral housing

— Up to seven SCSI devices (total internal and

external) are supported for a maximum of 3.0 GB

of disk storage

— Each housing can hold one 5 1/4” FH device and

one 5 1/4” HH device or three 5 1/4” HH devices.

Devices supported

— 662 MB Winchester 5.25” FH SCSI

— 332 MB Winchester 5.25” HH SCSI

— 179 MB Winchester 5.25” HH SCSI

— 2 GB Cartridge Tape Backup 5.25” FH SCSI

— 150 MB QIC Cartridge Tape 5.25” HH SCSI

— 1600bpi 9-track tape drive (separate tabletop

enclosure)
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Standard Communications

e Ethernet interface standard (without transceiver or

drop cable). Supports either thick or thin net

connections.

e Two asynchronous, RS232C interfaces - from 150 to

19,600 baud

e Centronics/Data Products compatible parallel printer

port

Optional VME expansion boards

e VAC/16 16 RS-232C port asynchronous multiplexor

¢ VDA/128 asynchronous subsystem host adapter (up to

128 RS-232C asynchronous connections via VDC/8

and VDC/16 cluster controllers) - max. 1

e VSC/3 3 port synchronous communications board -

max. 1

e Second Ethernet interface (without transceiver or drop

cable) - max. 1. Supports either thick or thin net

connections.

Customer environment/use characteristics

e Customer installable and maintainable

e Customer installable add-on memory options, second

CPU option and peripherals

e 40db (quiet office) noise levels

e 90 day on-site warranty on all system components

Package Model Numbers

e G70148 : 8 MB, 16 MHz AV 4000 Base System, 332

MB disk, 150 MB tape

e G70137 : 8 MB, 16 MHz AV 4000 Base System, 622

MB Disk, 150 MB tape

e G70139 : 16 MB, dual 16 MHz AV 4020 Base System,

662 MB Disk, 150 MB tape

¢ G70136 : 8 MB, 20 MHz AV 4100 Base System, 332

MB Disk, 150 MB tape

e G70138 : 8 MB, 20 MHz, AV 4100 Base System, 662

MB disk, 150 MB tape.

¢ G70147 :16 MB, 20 MHz AV 4120 Base System, 662

MB disk, 150 MB tape.

Product Description

The AViiON 4000 Series deskside servers offer RISC mul-

tiprocessor power in an extremely small, compact package.

With extensive internal and external mass storage, up to 32

MB of memory, and industry-standard VMEbus control-

lers, these systems provide a wide range of configurations

and options for memory, mass storage and multi-CPU

configurations.

The base system board has a 16.67MHz or 20MHz

uniprocessor, with an optional second CPU that’s standard

in AV 4020 and AV 4120. Memory can be expanded from
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the 8 MB base configuration to a 32 MB maximum by ad-

ding six 4 MB memory modules. See Table 1 for con-

figuration ranges.

CPUs 1-2

VME Slots 2

Memory 8-32 MB

Asynchronous Connects std. 2 (1 for console)

Asynchronous Connects 128

(1 VDA Max.)

Asynchronous Connects 32

(1 VAC/16 max.)

Ethernet LAN 1-2

Sync Ports (1 VSC/4 max.) 0-3

External PHUs 0-2

Disk

Integral 332 MB-996 MB

External 0-2.0 GB

150 MB Cartridge Tapes 1-2

Reel-to-Reel Tapes 0-1

Note: Due to mass storage and bus slot limitations, not all

maxima can be achieved simultaneously.

Table 1. Configuration range for AV 4000 Series

Architecture

The AViiON 4000 Series servers are based on Motorala

88000 RISC processors and contain the 88100 RISC CPU

and two 88200 cache/MMU (Memory Management Unit)

chips. The AV 4020 and AV 4120 have two 88100 CPU

chips and four 88200 CMMU chips. See the AViiON

5000/6000 Series MAPS/PLUS article on page 202-13 for

more information about the 88K processor architecture.

The AV 4000/AV 4100 series board is a single 18” x 12”

multilayer PCB that includes

e A 16.67 (AV 4000) or 20MHz (AV 4100) Motorola

88100 RISC CPU (Models AV 4020 & 4120 have two)

and two 88200 CMMUs (Models AV 4020 & 4120 have

four)

e Closely coupled, integrated floating point unit

e Eight connectors capable of holding up to eight, 4 MB

memory modules

e MBUS connector for the second CPU

e Interface logic supporting Revision C.1 of the VMEbus

e Industry-standard SCSI interface for connecting

peripherals such as disk and tape

e Industry-standard 802.3 Ethernet Interface (w/o

transceiver)

e Two, asynchronous interfaces - RS232 with one

offering full modem support

e Parallel line printer interface (Centronics compatible)
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e Time-of-Boot clock and calendar

e Power-up diagnostics

Figure 1 shows a block diagram of the AV 4000 system ar-

chitecture. Note that the AV 4000 Series uses the same sys-

tem board as the AV 400 series. The mouse and keyboard

connectors are on the board, although they are not used

for server configurations.

VMEbus

The VMEbus is one of the most popular 16/32-bit back-

plane buses on the market today. Its Eurocard format,

performance, and versatility are some of the reasons that it

appeals to a wide range of users, especially in the technical

marketplace. DGC chose the VMEbus for the AViiON sys-

tems because it is an industry-standard bus that offers high

performance at a reasonable price. The VMEbus im-

plementation for AViiON 5000/6000 Series Systems incor-

porates block-mode transfers, but the AViiON 4000 Series

doesn’t support this option to the C.1 specification.

The VMEbus specification defines an interface system for

interconnecting data processing, data storage and

peripheral control devices in a closely-coupled hardware

configuration. The specification for the VMEbus that is

incorporated in the AViiON 4000 and 4100 conforms to

Motorola’s Revision C.1 VMEbus specification.

The C.1 specification evolved from work by the IEEE

P1014 Standard Committee and the IEC 47b Standards

Committee. The IEEE P1014 Standards Committee ap-

proved the specification in their draft 1.2 which is under-

going IEEE and IEC final approval.

The VMEbus specification provides for a mechanical and

an electrical interface. The base mechanical specification

defines the types of connectors, spacing between connec-

tors, and physical layout of the backplane. The connectors

are 96-pin female connectors. In the AViiON 4000 Series, a

separate 6U backplane been designed to provide two slots,

each slot consisting of two 96-pin connectors called J1 and

J2, the J1 connector being the uppermost connector and

J2 the lower. In addition to the VMEbus slots the back-

plane provides the power connection for the system board.

The VMEbus incorporates the Master/Slave concept.

Within this framework, the system board is the Master,

since it controls the flow of data between itself and any

other device (the Slave). Data transfers initiated by

VMEbus devices other than the system board are con-

sidered ‘‘ slave” transfers. VMEbus devices can transfer
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data to the AV 400’s internal system bus—MBUS—in

single words, half-words, or bytes.

VMEbus transactions are governed by a single-bus Master

that is determined through an arbitration process. Bus ar-

bitration is a mechanism that enables control of the data

bus transfer (DTB) to be passed to one master in a group

of masters, all of which are requesting use of the DTB. On

the AViiON 4000 Series, the design allows for more than

one Master, but the system board is always a Master.

In the AViiON 4000 Series, the internal high speed system

bus (MBUS) is interfaced to the VMEbus. This interface

provides a bi-directional data path between the two busses,

and performs the address decoding and bus arbitration.

TheMBUS/VMEbus interface provides an integrated link

between the 8-, 16-, and 32-bitMBUS masters and slaves as

well as the 8-, 16-, and 32-bit VMEbus masters/slaves. It

also defines the bus arbitration mechanism.

The C.1 interface specifications and options implemented

on the AViiON 4000 Series are listed in Table 2.

Mass Storage

The AV 4000 Series offers an integral SCSI bus controller

for connecting mass storage devices. The SCSI bus

originates on the system board and provides connection

for the internal storage devices, then exits the rear of the

unit and terminates in a Champ connector for connecting

external Peripheral Housing Units. The SCSI controller

supports either asynchronous (1.5 MB/s) or synchronous

(5 MB/s) operation. Up to seven devices can be supported

internally and through the external Peripheral Housing

Unit (PHU).

In the main deskside chassis, space is provided for one FH

and two HH 5.25” devices. Standard in all system pack-

ages is a 5.25” HH 150 MB cartridge tape that conforms

to the QIC 150 industry standard, and either a 322 MB

5.25” FH Winchester disk with 16ms access time or a 662

MB 5.25” FH Winchester disk with 16ms access time. A

179 MB 5.25" HH Winchester disk with 18ms access time

is available to fit the remaining bay. The 662 MB and 179

MB disks are capable of synchronous or asynchronous

operation, while the 322 MB disk can operate in

asynchronous mode only.

All external Data General peripherals, with the exception

of the tabletop 9-track tape option, for the AViiON 4000

Series are mounted in the desktop Peripheral Housing

Unit which can accommodate a variety of storage and

backup options. These options include the 179 MB, 322
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Memory Boards
(4-Mbytes each. max 32-Mbytes)
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| Tening Services
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Parallel interface j——_-—+—-> Parallel
' Printer

| system Control Registers
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Figure 1. System Block Diagram
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Data Transfer Master: D32, D16, DO8&(EO)

No UAT (Unaligned Address, Transfer)

A32, A24, Al6

No Address only cycle

RMW (Read Modify Write)

No block transfer

Data Transfer Slave: D32, D16, DO8&(EO)

No UAT

A32, A24

Address only cycle

RMW

No block transfer

Decodes only 2 address bits along with 5 AM bits AM[5:0]

VMEbus Slot 1 Functions: A 16 MHZ VMEbus system clock.

The IACK and VMEbus grant daisy chain driver.

The VMEbus/MBUS and MBUS/VMEbus time out logic (32 micro-sec.).

The VMEbus arbitration time out logic (64 micro-sec.).

VMEbus watchdog timer (64 micro-sec.).

Type of VMEbus Arbiter: SGL (Single Level)

Type of VMEbus Requester:

Interrupt Registers:

IEN1

VIACK2

VIACK3

VIACK4

VIACKS5

VIACK6

VIACK7

RWD (Release When Done)

IENO (Interrupt enable reg.)

IEN ALL Not Supported

IST (interrupt Status)

SETSWI (Set Software Interrupt)

CLRSWI (Clear Software Interrupt)

ISTATE (Interrupt State Reg.)

CLRINT (Clear Interrupt)

VIACK1 (VMEbus Interrupt Acknowledge)

Control Registers: EXTAD supported

EXTAM supported

WHOAMI supported

Table 2. C.1 interface specifications and options.

MB and 662 MB Winchester disks, 150 MB QIC tape and

2 GB FH 5.25” cartridge tape drive. Each Peripheral

Housing Unit can accommodate one FH and one HH unit

or three HH units.

The SCSI bus has a maximum cable length of 19.6 feet (6

meters). The AViiON 4000 Series chassis requires 4.5 feet

for the internal peripherals, leaving 15.1 feet for external

peripherals, enough space for configurations of up to two

additional Peripheral Housing Units per workstation. Fig-

For Internal Use Only 046-000982-01

ure 2 illustrates the available cabling options. The

Peripheral Housing Unit contains an 125 watt power supp-

ly, internal fan, internal cabling (2.25 ft.) and SCSI Bus

terminator. The first SCSI cable from the chassis to the

first PHU is different than the one used on the AV3xx

workstations.

The 9-track reel-to-reel tape option can replace the last

PHU on the SCSI bus.
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0004020 PHU | PHU
Aye , External Cable External Cable |

4.5 FT S ft | 2.25 ft | 1.3 ft 2.25 ft
‘Internal | | | |
SCS!

Cable Model: Model:

1§325E0085 (5 ft) 1§325E001 (1.3 ft)

15325E010 (10 ft) 1§325E005 (5 ft)

1§325E010 (10 ft)

OFt-00028

Figure 2. SCSI Cable length configurations.

DG/UX

The AV 4000 Series is supported by a unique set of

DG/UX model numbers that authorize the connection of

unlimited numbers of users and include media and

documentation . Model numbers and their contents in-

clude:

QO001IAZSICA — Server/Multiuser Operating System

DG/UX

GNU C

Documenter Tool Kit (DTK)

DG/UX

GNU C

Documenter Tool Kit (DTK)

TCP/IP

ONC/NFS

X WINDOWS

OSF/MOTIF

POOLAZS1ICA

Communications

The system board supports two RS232C asynchronous

ports and an IEEE 802.3 Ethernet LAN port. In addition,

the two-slot VMEbus supports a variety of asynchronous,

synchronous, and LAN communications options. These

use the same boards that are supported on the

AV5000/6000, but all require changes due to chassis dif-

ferences. For the AV 4000 Series, each board is sold in a

6U Eurocard form factor, with air dams and external con-

nectors. In addition, some modifications have been made

to ensure mechanical and environmental compliance with

Data General and government standards.

See the MAPS/PLUS VME Communications Controllers

article for a complete description of the optional VME

communications controllers (page 271-113).

For Internal Use Only 046-000982-01

Asynchronous Communications

The two serial ports on the system board provide data

rates of up to 19.2 Kbps full duplex. The first of these

ports supports the system console. The second can be used

to connect an additional asynchronous device. This line

supports full modem control.

For low-connect counts, the most cost-effective connec-

tivity scheme is the VAC/16 (VME Asynchronous Control-

ler/16), since it provides 16 RS-232C lines with modem

control. Each VAC/16 includes a Motorola 68020 proces-

sor, 192 KB static RAM buffer, 128 KB EPROM, and two

custom VLSI octarts. All 16 lines are full duplex. The

board has an aggregate data rate of 16 x 19.2 Kbps full

duplex.

In AV 4000 Series systems, the VAC/16 connects to two

external junction boxes via a 5’ shielded cable. Each junc-

tion box provides eight DB-25 connectors. The junction

boxes use the same board as the VAC/16 bulkhead con-

nector panel which is used on the AV5000 series.

Larger connect-counts can be handled with the VDA/128

(VME Distributed Adapter) which provides up to 128

asynchronous connections via VDC (VME Distributed

Cluster) boxes. For typical commercial applications, how-

ever, the users per VDA/128 should be limited to 64 for

optimum performance.

The VDA/128 is based on a 12.5 MHz 68010 processor

with 512 KB of zero-wait-state DRAM and 16 KB of dual-

ported memory. It supports a 2.5 Mbit/second serial bus

interface to the cluster controllers over RG62 coax cable.

The distributed clusters are based on a 10 MHz 68000

processor with 32 KB of static RAM for buffering and

microprocessor support and 2 KB of static RAM for

coaxial serial interface buffer support.
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The distributed clusters are available in two varieties:

VDC/8P (eight RS232 lines plus Centronics port) and

VDC/16 (sixteen RS232 lines). The aggregate throughput

of the eight-line cluster is 8 x 19.2 Kbps half-duplex; that

of the sixteen-line cluster is 16 x 9600 bps half-duplex. All

cluster controllers support the following RS232C signals:

CTS, DCD, DSR, DTR, TRS, RXD, TXD, and Ground as

does the VAC/16. This allows every port to support

modems.

Synchronous Communications

Synchronous communications for the AV 4000 Series are

handled by the VSC/3 (VME Synchronous Controller/3).

This board provides three multi-protocol serial com-

munications channels (RS232C/RS422) with full-duplex

DMA operation using two Zilog 8530 SCC chips (this

same board is called the VSC/4 on AV5000 systems—only

three ports can be connected on AV 4000 systems de to ca-

bling restrictions). The board is built around an 8 MHz

INtel 80186 processor and contains 512 KB of on-board

zero-wait-state RAM with parity. The hardware design al-

lows for data to be transferred to and from the host sys-

tem using either the dual-ported memory buffer or the

32-bit full duplex DMA circuitry. This board can handle

two independent sync protocols simultaneously; however,

initial software offerings will support only a single

protocol. Aggregate throughput is 1.6 MB/sec.

LAN Communications

Ethernet LAN communications are provided by the in-

tegrated Ethernet controller on the system board and the

optional VLC (VME Ethernet LAN Controller). Each

provides access to 10 Mbit/second IEEE 802.3 Ethernet

LANs via a 15-pin sub-D connector. A drop cable and a

standard Ethernet N-tap or a Thin Ethernet BNC-tap

transceiver are required.

Hardware Support Services

Field Support Services

Data General Field Engineering supports AViiON systems

with state-of-the-art service technology. We offer several

types of service programs that include a full array of op-

tions designed to satisfy users’ uptime requirements.

The On-Call Agreement lets the customer select coverage

periods and varied options that meet specific application

needs. Contracted on-site repair includes unlimited parts,

labor, and travel for a budgeted monthly fee. In conjunc-
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tion with the terms of the basic agreement, users may also

purchase additional options such as Extended On-Site

Coverage, Enhanced On-Site Response and Critical

Response.

The Multiyear Plus Agreement includes all of the benefits

of an On-Call Agreement and more. Signing a Multiyear

Plus Agreement with a term of two to five years gives cus-

tomers discounts of up to 10 percent over the life of their

agreement.

The Mail-in Maintenance Service Agreement provides a

low-cost alternative to on-site service and requires cus-

tomer participation in the service effort. Data General

provides telephone assistance through its Phone Assistance

Center and provides any required parts within xx days.

The customer is responsible for calling the Field Engineer-

ing Customer Support Center, assisting in problem diag-

nosis, returning the defective part to Data General, and

reinstalling the replacement part provided by Data

General.

For more information about service options, contact a

Data General salesperson or call the Data General Field

Engineering Telemarketing Group at 1-800-325-3065 (in

MA, call 1-800-952-4300).

Warranty

AViiON Server Systems include a 90-day on-site warranty.

Customers may take advantage of a warranty conversion

option by signing a Multiyear Plus Agreement. With this

agreement, warranty service will automatically be

upgraded to contract service. This warranty covers all base

system components as well as memory and controller

boards.

Mass storage peripherals and packages carry either a 90-

day on-site, a one-year mail-in, or a one-year on-site war-

ranty depending upon whether they are AViiON

Server-specific, shared with AViiON workstations, or

shared with MV/Family sytems. Consult your Blue Pages

for the correct warranty codes.

Ordering

System Packages

The AViiON 4000 and 4020 are offered as systems pack-

ages that include a single CPU, 8 MB RAM, single disk

and 150 MB cartridge tape. The AViiON 4020 and 4120

are Offered in packages that include dual CPU, 16 MB
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RAM, 662 MB disk, and 150 MB cartridge tape. Table 3

lists the packaged systems and model numbers. Table 4

lists the available power suffixes. To provide optimum

flexibility, a second CPU, additional memory, mass storage

and communications controllers can be ordered as separate

options.

Model Description

G70148 8 MB, 16 MHz AV 4000 Base

System, 332 MB disk, 150 MB tape

G70137 8 MB, 16 MHz AV 4000 Base

System, 662 MB Disk, 150 MB tape

G70139 16 MB, 16 MHz AV 4020 Dual

CPU System, 662 MB Disk, 150 MB

tape

G70136 8 MB, 20 MHz AV 4100 Base

System, 332 MB Disk, 150 MB tape

G70138 8 MB, 20 MHz AV 4100 Base

System, 662 MB Disk, 150 MB tape

G70147 16 MB, 20 MHz AV 4120 Dual CPU

System, 662 MB Disk, 150 MB tape

Table 3. AV 4000 Series system packages.

AViiON 4000 Series Server May 1990

CountriesSuffix

none USA, Canada

Japan

UK, Hong Kong

Australia, New Zealand

France, Germany, Spain, Sweden

Italy

Denmark, Greenland

SwitzerlandCoM ONY NH —
Table 4. AV 4000 Series power options.

System Board Options

The system board can support a maximum of 32 MB of byte

parity memory via 4 MB SIMMS. The AV 4000/4100 base

package offers 8 MB ; a maximum of six additional SIMMs

may be added. The AV 4020/4120 base package offers 16 MB;

a maximum of four SIMMs may be added. An MBUS con-

nector is also available to support AV 4000/4100 second-CPU

option daughtercards that contain a 88100 CPU and two 88200

CPUs operating at the same clock speed as the base system

processor. Model numbers for these options are in Table. 5.

Model Description Max. #

7411-K VME Asynchronous Controller/16 2

(VAC/16) & Junction Boxes

T401-K VME Distributed Adapter/128 1

(VDA/128)

7402 VME Distributed Cluster/8P 16

(VDC/8P)

7403 VME Distributed Cluster/16 8

(VDC/16)

7413-K VME Synchronous Controller/3 1]

(VSC/3)*

7405-K VME LAN Controller (VLC) - IEEE 1

802.3 controller

*This board is called VME Synchronous Controller/4 on AV5000/6000

Table 6. AV4000 Series VMEbus Communications Controllers and configuration maximums.
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Model Description Max. # Mass Storage

7000-K 4 MB Expansion 6 The AV 4000 Series chassis can support a maximum of
Memory Module one FH and two HH peripherals. Each package includes

7006-K ee Second CPU 1000 AV one disk drive (either 332 HH or 662 FH) and a HH 150
Uperade only) MB QIC tape, leaving room for one additional internal

1008-K 40 MHz Second CPU on AY HH device. Table 8 lists the available options.

upgrade only) Model Description

7012-K * 8 MHz Expansion 3 (2 on AV 6577-J 150 MB QIC Tape add-on

Memory Package (2 4020 and 6539-J 179 MB Disk add-on

SIMMs) AV 4120) 6563-J 1.2 MB 5.25” Floppy diskette with
SCSI/SA450 interface board

Table 5. AV 4000 Series system board options 6562-J 1.44 MB 3.5” diskette with

SCSI/SA450 interface board

6563-JX 1.2 MB 5.25” Floppy Diskette add-on

Available only at time of system purchase. 6562-JX 1.44 MB 3.5" Diskette add-on

VMEbus Communications Options

A maximum of two VME option boards are supported on

AV 4000 Series systems. Table 6 lists model numbers for

the optional VMEbus communications controllers (note

that not all of the maximums can be achieved simul-

taneously).

The integral and optional Ethernet controllers require a

transceiver and drop cable. Table 7 lists the available

options and model numbers.

Table 8. AV 4000 Series internal mass storage options.

Additonal mass storage expansion is provided via the

external extension of the SCSI channel. Subject to the

maximum cable length and seven device limitations

described earlier, up to two PHUs or reel-to-reel tapes can

can be attached. Table 9 gives model numbers for mass

storage devices bundled in an external housing. Table 10

provides model numbers for devices that can be used as

add-ons to a PHU.

Model Description

4540 Ethernet transceiver for connecting to standard ethernet cable, requires drop cable for connecting

from the back of the system to the transceiver.

4540-A Ethernet transceiver for connecting to ‘‘ thin” ethernet cable, requires drop cable for connecting

from the back of the system to the transceiver.

4619 Fight port Ethernet transceiver for connecting up to eight Ethernet drop cables.

1326 5 foot Ethernet drop cable for connecting system to transceiver.

Table 7. Communications connectivity options.
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Model Description Cabling

G1056> Peripheral Housing Unit (PHU) Cabling must be ordered separately to connect:
G6605 662 MB Disk in Peripheral Housing e AViiON Server Systems to SCSI peripheral housings

Unit such as the Peripheral Housing UNIT (PHU) and
66604 Oe a ae / 150 . oP © in 1600bpi reel-to-reel tape drive (using champ connectors

eripheral Housing Uni ,
on either end)

66603 Peripheral Housing Unit m ¢ Daisy-chained SCSI peripheral housings (such as to
tae , connect 2 PHUs)

moo? ae en OSK an Peripheral Housing © VDA/128 to VDC/16 and VDC/8P cluster controller
G6600 179 MB Disk in Peripheral Housing boxes

Unit

G6602 150 MB QIC Tape in Peripheral Table 11 lists the model numbers for the AV 4000 and AV

Housing Unit 4100 system cables.

G6591-A 2 Gbyte Cartridge Tape 5 1/4”
full-height in Peripheral Housing Unit NOTE: For asynchronous (or parallel) devices connected

G6587-A 1600bpi Reel-to-Reel Tape in to VAC junction boxes, order devices with an -X suffix.

Tabletop Package Order cables separately. For devices attached to base

G6589-A,T 6250 bpi Reel-to-Reel Tape in Tabletop system ports (including system console), a bundled cable

Package

Table 9. External peripherals in housing.

Systems ordered with DG/UX and a disk will receive the

operating sytem installed on the disk.

Model Description

6577-E 150 MB QIC Tape add-on for

Peripheral Housing Unit

6539-E 179 MB Disk add-on for Peripheral

Housing Unit

6662-E 332 MB Disk add-on for Peripheral

Housing Unit

6554-E 662 MB Disk add-on for Peripheral

Housing Unit

6591-E 2 Gbyte Cartridge Tape 5 1/4”

full-height for Peripheral Housing

Unit

6562-E 1.44 MB 3.5” HH diskette drive

with SCSI/SA450 Converter

6563-E 1.2 MB 5.25” HH diskette drive

with SCSI/SA450 Converter

6562-EX 1.44 MB 3.5” HH diskette drive

without SCSI/SA450 Converter

6563-EX 1.2 MB S.25” HH diskette drive

without SCSI/SA450 Converter

Table 10. Add-on peripherals for PHU.
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Model Descriptions 3.

15338E025 25’ cluster extension cable -

15340E010 10’ async terminal cable VDC.xx or

VAC/16 only See

Each operating system license ordered MUST be

itemized on the Program License Schedule 501 and

purchase order.

VDA/128 4. Order appropriate software distribution and services’
15338E050 50’ cluster extension cable - packages. :

VDA/128

15338E100 100’ cluster extension cable -
VDA/128 Related Information

Table 12.

15340E015 15’ async terminal cable VCD.xx or

VAC/16 only Part Number Title

VAC/16 only

15325E001 SCSI champ x champ cable, 1.3’

(not for connecting Ist PHU to

system)

15325E005 SCSI champ x champ cable, 5’

15340E025 25’ async terminal cable VCD.xx or 012-003773 AV 4000 Series Product Brief

046-000959 AV 400 Series Workstations

046-001013-02 DG/UX 4.30 MAPS/PLUS

MAPS/PLUS article

article

15325E010 SCSI champ x champ cable, 10’

15345E015 15’ Centronics printer cable (for

VDC/8P only)

15345E025 25’ Centronics printer cable (for

VDC/8P only)

10235 5’ Centronics printer cable (for

integrated parallel port only)

1084M Modem control (25") processor to

modem

Modem control (10’) processor to

modem

1340-S RS232 (5’) processor to

asynchronous device (including

system console)

1340-T 15’ processor to asynchronous

device (including system console)

1340 25’ processor to asynchronous

device (including system console)

1340-A 50’ processor to asynchronous device

(including system console)

Table 11. AV 4000 Series cable options.

Important Ordering Notes

For a thorough description of DG/UX and ordering infor-

mation, please refer to the DG/UX MAPS/PLUS aarticle

on page 301-012.3.

To Order:

1. Select the system package that best fits your needs.

Add the appropriate suffix for power.

2. Select memory, second CPU, mass storage and VME

communications options as needed.
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Specifications

Processor:

Motorola 88100

16.67 or 20 MHz 88100 processor with integral FPU

Single- or dual-processor options

Memory Management

Virtual memory

Two 88200 CMMUs/CPU; 4 GB per

process Caches

Data cache and instruction cache

Size: 16 KB per side

Organization: 4-way set associative

Main Memory

8 MB - 32 MB with byte parity

Expansion: 4- MB modules

Busses: 32-bit memory-to-cache; 32-bit cache-to-proces-

sor

Integrated I/O

IEEE 802.3 Ethernet LAN

Bandwidth: 10 Mbits/sec

Parallel Port

Centronics- and Data Products-com-

patible

Two Serial Ports

RS-232 (one with modem control); baud

rates up to 19.2 kilobaud

SCSI

Asynchronous and synchronous opera-

tion VMEbus Backplane

Motorola’s VMEbus Revision C.1

IEEE P1014 Draft 1.2

Two 6U slots

Environmental

Temperature

Operating/Nonoperating

10 - 38 C/- 40 - 70 C

Relative Humidity

Operating/Nonoperating:

20 - 80%/10 - 90%

Electrical

AC Voltage: 120V nominal (85-138

VAC); 220V nominal (187-276 VAC

AC Frequency

47 - 63 Hz

Current draw

8 amps at 120Vrms

5 amps at 220Vrms

Power Supply: 325 Watts
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Physical

Dimensions:

24.75" high x 5.75” wide by 22” deep

Weight:

System Chassis: 59 lbs. fully loaded

(with disks and tape) Monitor: approx.

60 Ibs.

Peripherals

5.25" Winchester disks: 179 MB HH

5.25” SCSI 16ms average access time

5 MB/s transfer rate (sync)

1.5 MB/s transfer rate (async)

322 MB FH 5.25” SCSI

18ms average access time

1.5 MB/s transfer rate (async)

662 MB FH 5.25” SCSI

18ms average access time

5 MB/s transfer rate (sync)

1.5 MB/s transfer rate (async)

Tape Drives:

150 MB 5.25” HH QIC Cartridge tape

Can read/write QIC 120 MB; can read

QIC 40 MB and 60 MB

112KB/sec sustained data transfer rate

Single-ended SCSI interface

2 GB 5.25” FH 8mm cartridge tape

1600bpi PE format reel-to-reel tape drive

Auto-thread, auto-load, horizontal

mount

25/100 ips selectable

160 KB/sec PE transfer rate (instan-

taneous)

6 to 10.5” diameter reels

Single-ended SCSI interface
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Optional Communications Controllers

VMEbus Asynchronous Controller

16 full-duplex RS-232C ports

16 x 9600bps aggregate maximum trans-

fer rate

Motorola 68020 with 192 KB static

RAM buffer, 1283KB EPROM, 2 custom

VLSI octarts

VMEbus Distributed Host Adapter (VDA/128)

Up to 128 asynchronous devices con-

nected on cluster controllers via RG62

coaxial cable

VMEbus Distributed Cluster

Support for 16 RS-232C lines(VDC/16)

or 8 RS-232C lines plus Centronics

printer port (VDC/8P)

Aggregate throughput (VDC/16)

16x9600 baud, half-duplex (VDC/8) 8 x

19.2 KBps, half duplex

Signals supported: CTS, DCD, DSR,

DTR, RTS, RXD, TXD, Ground

VMEbus Ethernet LANController

7990 LANCE Ethernet controller chip

and 256 KB dual-ported data buffer 10

Mbits/sec Bandwidth
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AViiON 4000 and 4020 Servers

Fact Sheet

The AV4000 and AV4020 are cost-effective entry-level systems

in the AViiON Server Family. Based on the Motorola 88000

RISC architecture, they offer uni- (AV4000) or dual-processor

(AV4020) 16MHz 88100 performance in a small-footprint

tower package. They are suitable for a wide spectrum of time-

sharing and server environments.

The AV4000 and AV4020 are based on an integrated mother-

board that offers single or dual CPUs (via daughterboard),

parity memory, SCSI bus controller, Ethernet controller, and

VME interface. The second CPU is standard on the AV4020,

optional on the AV4000. Asynchronous and synchronous com-

munications controllers are supported via two 6U VMEbus

slots.

In a time-sharing environment, as many as 128 asynchronous

devices can be supported via the VME Distributed Async Host

Adapter (VDA/128). The AV4000 series systems can be con-

nected to other intelligent systems via an industry-standard

IEEE 802.3 Ethernet LAN to act as file, compute, or cleaved

application servers.

Integrated System Board

¢ 16.67 Motorola 88100 RISC Processor

¢ Two 88200 Cache and Memory Management Units

(CMMU)

e Dual processor standard on the AV4020, optional on the

AV4000

e Second 16 MHz and two additional 88200 CMMUs

© 8 to 32MB byte parity RAM (via 4MB SIMMs)

e Industry standard SCSI interface for disk and tape

— Supports synchronous (5 Mbits/sec) and asynchronous

(1.5 Mbits/sec) operation

e IEEE 802.3 LAN interface

e Two RS-232C serial ports (one used for system console)

e Centronics/Data Products-compatible parallel port

e Hardware support for Motorola’s VMEbus (Revision C.1)

Attractive Tower Package

¢ Compact small-footprint deskside chassis

— (24.75"H x 5.75"W x 22"D)

e Internal mass storage (see following)

¢ Two slot (6U) VMEbus card cage

For Internal Use Only
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325W power supply

Internal Mass Storage/Tape Back-up

Deskside chassis can hold four 5 1/4” half-height (HH)

devices (two can be removeable) or one 5 1/4” full-height

(FH) device and two 5 1/4” HH devices (two can be

removeable)

— 150MB HH QIC tape is standard and uses one

removeable media bay

— Packages include either a FH 322MB or 662MB

Winchester disk

— One HH internal removeable/ fixed media bay is

available for expansion

Devices supported

— 662 MB Winchester 5.25” FH SCSI (18 ms avg. seek)

322 MB Winchester 5.25” FH SCSI (18 ms avg. seek)

179 MB Winchester 5.25” HH SCSI (16 ms avg. seek)

150 MB QIC150 Cartridge Tape 5.25” HH SCSI

1.2 MB 5.25” Diskette HH SCSI/SA450

1.44 MB 3.5” Diskette HH SCSI/SA450

External Mass storage/Tape back-up

External mass storage Peripheral Housing Unit

— Up to seven SCSI devices (total internal and external) are

supported for a maximum of 2.5GB of disk storage

— Each housing can hold one 5 1/4” FH device and one 5

1/4” HH device or three 5 1/4” HH devices.

Devices supported

— 662 MB Winchester 5.25” FH SCSI

322 MB Winchester 5.25” FH SCSI

179 MB Winchester 5.25” HH SCSI

2 GB Cartridge Tape Backup 5.25” FH SCSI

150 MB QIC Cartridge Tape 5.25” HH SCSI

1.2 MB 5.25" Diskette HH SCSI/SA450

— 1.44 MB 3.5” Diskette HH SCSI/SA450

1600bpi 9-track tape drive (separate tabletop enclosure)

e 6250 bpi 9-track tape drive (separate tabletop enclosure)

Standard Communications

Ethernet interface standard (without transceiver or drop

cable). Supports either thick or thin net connections.

Two asynchronous, RS232C interfaces - from 150 to

19,600 baud

Centronics/Data Products compatible parallel printer port
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Optional VME expansion boards

¢ VAC/16 16 RS-232C port asynchronous multiplexor (with

two 8-port junction boxes) - max. 2 |

¢ VDA/128 asynchronous subsystem host adapter (up to 128

RS-232C asynchronous connections via VDC/8 and

VDC/16 cluster controllers) - max. 1

¢ VSC/3 3 port synchronous communications board - max. 1

e Second Ethernet interface (without transceiver or drop

cable) - max. 1. Supports either thick or thin net

~ connections.

Customer environment/use characteristics

e Customer installable and maintainable

¢ Customer installable add-on memory, graphics options,

second CPU option and peripherals

¢ 40db (quiet office) noise levels

e 90 day on-site warranty on all system components

Package Model Numbers

¢ G70135 : 8 MB, 16 MHz AV4000 Base System, 322 MB

disk, 150 MB tape

¢ G70137 : 8 MB, 16 MHz AV4000 Base System, 662 MB

Disk, 150 MB tape

¢ G70139 : 16 MB, Dual 16 MHz AV4020 Base System,

662 MB Disk, 150 MB tape -

Product Description

The AViiON 4000 and 4020 deskside servers offer RISC multi-

processor power in an extremely small, compact package. With

extensive internal and external mass storage, up to 32 MB of

memory, and industry standard VMEbus controllers, these sys-

tems provide a wide range of configurations and options for

memory, mass storage and multi-CPU configurations.

The base system board has a 16.67MHz uniprocessor, with an

optional second CPU (standard in AV4020). Memory can be

expanded from 8 MB (the base configuration) to a maximum —

of 32 MB (by adding six 4 MB memory modules). See Table 1

for configuration ranges.

Architecture

The AViiON 4000 server is based on 88000 RISC processors

from Motorola and contain the 88100 RISC CPU and two

88200 cache/MMU (Memory Management Unit) chips. The

AV4020 has two 88100 CPU chips and four 88200 CMMU

chips. See the AViiON 5000/6000 Series MAPS/PLUS article

on page 202-13 for more information about the 88K processor

architecture.

The AV4000 system board is a single 18” x 12” multilayer

PCB that includes

For Internal Use Only
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e 16.67MHz Motorola 88100 RISC CPU and two 88200

CMMuUs (two 88100 CPUs and four 88200 CMMUs in

AV4020)

e Closely coupled, integrated floating point unit

e Eight connectors capable of holding up to eight, 4MB

memory modules

e MBUS connectors for the second CPU

Interface logic supporting Revision C.1 of the VMEbus

CPUs 1-2

VME Slots 2

Memory 8-32MB

Asynchronous Connects std. 2 (1 for console)

Asynchronous Connects (1 VDA 128

Max.)

Asynchronous Connects (2 VAC/16 32

max.)

Ethernet LAN 1-2

Sync Ports (1 VSC/3 max.) 0-3

External PHUs 0-2

Disk

Integral 322MB-841MB

External 0-1.7GB

150MB Cartridge Tapes 1-2

Reel-to-Reel Tapes 0-1

Note: Due to mass storage and bus slot limitations, not all

maxima can be achieved simultaneously.

046-000982

Table 1. Configuration range for AV4000/4020.

e Industry-standard SCSI interface for connecting peripherals

such as disk and tape

e Industry-standard 802.3 Ethernet Interface (w/o transceiver)

e Two asynchronous interfaces - RS232 offering full modem

support |

e Parallel line printer interface (Centronics or Data Products

compatible)

e Time-of-Boot clock and calendar

¢ Power-up diagnostics

Figure 1 shows a block diagram of the AV4000/4020 system

architecture. Note that the AV4000/4020 uses the same sys-

tem board as the AV400 series. The mouse and keyboard con-

nectors are on the board, although they are not used for server

configurations.

VMEbus

The VMEbus is one of the most popular 16/32-bit backplane

buses on the market today. Its Eurocard format, performance,

and versatility are some of the reasons that it appeals to a wide

range of users, especially in the technical marketplace. DGC

chose the VMEbus for the AViiON systems because it is an in-

dustry-standard bus that offers high performance at a
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reasonable price (on the AVION 5000/6000 Series Systems, the

VMEbus implementation was designed to accommodate block

mode transfers, but the AVON 4000/4020 does not support

this option to the C.1 specification).

The VMEbus specification defines an interface system for inter-

connecting data processing, data storage and peripheral control

devices in a _ closely-coupled hardware configuration. The

specification for the VMEbus that is incorporated in the

AViiON 4000/4020 conforms to Motorola’s Revision C.1

VMEbus specification. (The C.1 specification is a result of both

the IEEE P1014 Standard Committee and the IEC 47b Stand-

ards Committee work. It has been approved by the IEEE

P1014 Standards Committee as draft 1.2. It is presently under-

going the final stages of approval in both the IEEE and IEC.)

The VMEbus specification provides for a mechanical and an

electrical interface. The base mechanical specification defines the

types of connectors, spacing between connectors, and physical

layout of the backplane. The connectors are 96-pin female con-

nectors. In the AVON 4000/4020, a separate 6U backplane

provides two slots, each slot consisting of two 96-pin connectors

called J1 and J2, the J1 connector being the uppermost con-

nector and J2 the lower. In addition to the VMEbus slots the

backplane provides the power connection for the system board.

The VMEbus incorporates the Master/Slave concept. Within

this framework, the system board is the Master, since it controls

the flow of data between itself and any other device (the Slave).

Data transfers initiated by VMEbus devices other than the sys-

tem board are considered ‘‘ slave” transfers. VMEbus devices

can transfer data to the AV4000’s internal system bus—

MBUS—in single words, half-words, or bytes.

VMEbus transactions are governed by a single-bus Master that
is determined through an arbitration process. Bus arbitration is

a mechanism that enables control of the data bus transfer

(DTB) to be passed to one master in a group of masters, all of

which are requesting use of the DTB. On the AViiON 4000,

the design allows for more than one Master, but the system

board is always a Master.

On the AVION 4000/4020, the internal high speed system bus

(MBUS) is interfaced to the VMEbus. This interface provides a

bi-directional data path between the two busses, and performs

the address decoding and_ bus _§$ arbitration. The

MBUS/VMEbus interface provides an integrated link between

the 8-, 16-, and 32-bit MBUS masters and slaves as well as the

8-, 16-, and 32-bit VMEbus masters/slaves. It also defines the

bus arbitration mechanism.

The C.1 interface specifications and options implemented on the

AVON 4000 are listed in Table 2.
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Mass Storage

The AV4000/4020 offers an integral SCSI bus controller for

connecting mass storage devices. The SCSI bus originates on

the system board and provides connection for the internal

storage devices, then exits the rear of the unit and terminates in

a Champ connector for connecting external Peripheral Housing

Units. The SCSI controller supports either asynchronous (1.5

MB/s) or synchronous (5 MB/s) operation. Up to seven

devices can be supported internally and through the external

Peripheral Housing Unit (PHU).

In the main deskside chassis, space is provided for one FH and

two HH 5.25” devices. Standard in all system packages is a

5.25" HH 150MB cartridge tape that conforms to the QIC

150 industry standard, and either a 322MB 5.25” FH

Winchester disk with 16ms seek time or a 662MB 5.25” FH

Winchester disk with 16ms seek time. A 179MB 5.25” HH

Winchester disk with 18ms seek time is available to fit the

remaining bay. The 662MB and 179MB disks are capable of

synchronous or asynchronous operation, while the 322MB disk

can operate in asynchronous mode only.

All external Data General peripherals (with the exception of the

tabletop 9-track tape option) for the AViiON 4000 Series are

mounted in the desktop Peripheral Housing Unit, which can ac-

commodate a variety of storage and backup options. These

options include the 179MB, 322MB and 662MB Winchester

disks, 1SOMB QIC tape and 2GB FH 5.25” cartridge tape

drive. Each Peripheral Housing Unit can accommodate one

FH and one HH unit or three HH units.

The SCSI bus has a maximum cable length of 19.6 feet (6

meters). The AViON 4000/4020 chassis requires 4.5 feet for

the internal peripherals, leaving 15.1 feet for external

peripherals, enough space for configurations of up to two addi-

tional Peripheral Housing Units per workstation. Figure 2 il-

lustrates the available cabling options. The Peripheral Housing

Unit contains an 125 watt power supply, internal fan, internal

cabling (2.25 ft.) and SCSI Bus terminator. The SCSI cable

from the chassis to the first PHU is different than the one used

on the AV3xx workstations.

The 9-track reel-to-reel tape option can replace one of the

PHUs on the SCSI bus.
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System Board Architecture
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Figure 1. System block diagram
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Data Transfer Master: D32, D16, DO8(EO)

No UAT (Unaligned Address Transfer)

A32, A24, Al6

No Address only cycle

RMW (Read Modify Write)

No block transfer

Data Transfer Slave: D32, D16, DO8(EO)

No UAT

A32, A24

Address only cycle

RMW

No block transfer oe

Decodes only 2 address bits along with 5 AM bits AM[5:0]

VMEbus Sot 1 Functions: A 16 MHZ VMEbus system clock.

The IACK and VMEbus grant daisy chain driver.

The VMEbus/MBUS and MBUS/VMEbus time out logic (32 micro-sec.).

The VMEbus arbitration time out logic (64 micro-sec.).

VMEbus watchdog timer (64 micro-sec.).

Type of VMEbus Arbiter: SGL (Single Level)

Type of VMEbus Requester: RWD (Release When Done)

Interrupt Registers: IENO (Interrupt enable reg.)

IEN1

IEN ALL Not Supported

IST (Interrupt Status)

SETSWI (Set Software Interrupt)

CLRSWI (Clear Software Interrupt)

ISTATE (Interrupt State Reg.)

CLRINT (Clear Interrupt)

VIACK1 (VMEbus Interrupt Acknowledge)

VIACK2

VIACK3

VIACK4

VIACKS5

VIACK6

VIACK7

Control Registers: EXTAD supported

EXTAM supported

WHOAMII supported

Table 2. C.1 interface specifications and options.

DG/UX Server/Multiuser Operating System - QO01AZSICA

DG/UX

The AV4000/4020 is supported by DG/UX revision 4.21 or GNU C

greater. This revision differs from revision 4.20 only in its sup- . Documenter Tool Kit (DTK)

port for the AV400 and AV4000/4020 systems. A complete

discussion of its other features and licensing requirements is 2nd

found in the DG/UX 4.20 MAPS/PLUS article (page 301-

012.3). Model numbers are
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Server/Multiuser/System Software Package - POOILAZSICA

DG/UX

GNU C

Documenter Tool Kit (DTK)

TCP/IP

ONC/NFS.

X WINDOWS

OSF/MOTIF

Both offerings include media and documentation. Both models

authorize the connection of unlimited numbers of users.

Communications

The system board supports two RS232C asynchronous ports

and an IREE 802.3 Ethemet LAN port. In addition, the two-

slot VMEbus supports a variety of asynchronous, synchronous,

and LAN communications options. These use the same boards

that are supported on the AV5000/6000, but all require chan-

ges due to chassis differences. For the AV4000/4020, each

board is sold in a 6U Eurocard form factor, with air dams and

external connectors. In addition, some modifications have been

made to ensure mechanical and environmental compliance with

Data General and government standards.

See the MAPS/PLUS VME Communications Controllers ar-

ticle for a complete description of the optional VME com-

munications controllers (page 271-113).

AViiON 4000/4020 Servers January 1990

Asynchronous Communications

The two serial ports on the system board provide data rates of

up to 19.2 Kbps full duplex. The first of these ports supports

the system console. The second can be used to connect an ad-

ditional asynchronous device. Both lines support full modem

control.

For low-connect counts, the most cost-effective connectivity

scheme is the VAC/16 (VME Asynchronous Controller/16),

which provides up to 16 RS-232C lines with modem control.

Each VAC/16 includes a Motorola 68020 processor, 192 KB

static RAM buffer, 128 KB EPROM, and two custom VLSI

octarts. All 16 lines are full duplex. The board has an ag-

gregate data rate of 16 x 19.2 Kbps full duplex.

In the AV4000/4020 systems, the VAC/16 connects to two ex-

ternal junction boxes via five-foot shielded cables. Each junc-

tion box provides eight DB-25 connectors. The junction boxes

use the same board as the VAC/16 bulkhead connector panel

which is used on the AV5000 series.

Larger connect-counts can be handled with the VDA/128

(VME Distributed Adapter) which provides up to 128

asynchronous connections via VDC (VME Distributed Cluster)

boxes. For typical commercial applications, however, the users

per VDA/128 should be limited to 64 for optimum perfor-

mance.

The VDA/128 is based on a 12.5 MHz 68010 processor with

512 KB of zero-wait-state DRAM and 16 KB of dual-ported

memory. It supports a 2.5 Mbit/second serial bus interface to

PHU | PHU

AV 2000/7020 External Cable External Cable -————_—
4.5 FT S ft 2.25 ft | 1.3 ft 2.25 tt
Internal | | |
SCSI

Cable Model: Model:

15325E005 (5 ft) 1§325E001 (1.3 ft)

15325E010 (10 ft) 1§325E005 (5 ft)

| 15325E010 (10 ft)

DFI-00026

Figure 2. SCSI cable length configurations.
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the cluster controllers over RG62 coax cable. The distributed

clusters are based on a 10 MHz 68000 processor with 32 KB of

static RAM for buffering and microprocessor support and 2 KB

of static RAM for coaxial serial interface buffer support.

The distributed clusters are available in two varieties: VDC/8P

(eight RS232 lines plus Centronics port) and VDC/16 (sixteen

RS232 lines). The aggregate throughput of the eight-line cluster

is 8 x 19.2 Kbps half-duplex; that of the sixteen-line cluster is

16 x 9600 bps half-duplex. All cluster controllers support the

following RS232C signals: CTS, DCD, DSR, DTR, TRS, RXD,

TXD, and Ground as does the VAC/16. This allows every

port to support modems.

Synchronous Communications

Synchronous communications for the AV4000 and AV4020 are

handled by the VSC/3 (VME Synchronous Controller/3). This

board provides three multi-protocol serial communications

channels (RS232C/RS422) with full-duplex DMA operation

using two Zilog 8530 SCC chips (this same board is called the

VSC/4 on AV5000 systems—only three ports can be connected

on the AV4000/4020 due to cabling restrictions). The board is

built around an 8 MHz Intel 80186 processor and contains 512

KB of on-board zero-wait-state RAM with parity. The

hardware design allows for data to be transferred to and from

the host system using either the dual-ported memory buffer or

the 32-bit full duplex DMA circuitry. This board can handle

two independent sync protocols simultaneously; however, initial

software offerings will support only a single protocol. Ag-

gregate throughput is 1.6 Mb/sec.

LAN Communications

Ethernet LAN :communications are provided by the integrated

Ethernet controller on the system board and the optional VLC

(VME Ethernet LAN Controller). Each provides access to 10

Mbit/second IEEE 802.3 Ethernet LANs via a 15-pin sub-D

connector. A drop cable and a standard Ethernet N-tap or a

Thin Ethernet BNC-tap transceiver are required.

Hardware Support Services

Field Support Services

Data General Field Engineering supports AViiON systems with

state-of-the-art service technology. There are several types of

service programs that include a full array of options designed to

satisfy users’ uptime requirements.

The On-Call Agreement lets the customer select coverage

periods and varied options that meet specific application needs.
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Contracted on-site repair includes unlimited parts, labor, and

travel for a budgeted monthly fee. In conjunction with the

terms of the basic agreement, users may also purchase addition-

al options such as Extended On-Site Coverage, Enhanced On-

Site Response and Critical Response.

The Multiyear Plus Agreement includes all of the benefits of

an On-Call Agreement and more. Signing a Multiyear Plus

Agreement with a term of three to five years gives customers

discounts of up to 10 percent over the life of their agreement.

The Extended Warranty Service (EWS) Agreement provides

a low-cost alternative to on-site service and requires customer

participation in the service effort. Data General provides

telephone assistance through its Customer Support Center and

provides any required parts. The customer is responsible for

calling the Field Engineering Customer Support Center, assisting

in problem diagnosis, returning the defective part to Data

General, and reinstalling the replacement part provided by Data

General.

For more information about service options, contact a Data

General salesperson or call the Data General Field Engineering

Telemarketing Group at 1-800-325-3065 (in MA, call 1-800-

952-4300).

Warranty

AViiON Server Systems include a 90-day on-site warranty.

Customers may take advantage of a warranty conversion op-

tion by signing a Multiyear Plus Agreement or an On-Call

Agreement. With this agreement, warranty service will auto-

matically be upgraded to contract service. This warranty covers

all base system components as well as memory and controller

boards.

Mass storage peripherals and packages carry either a 90-day on-

site, a one-year mail-in, or a one-year on-site warranty depend-

ing upon whether they are AViiON Server-specific, shared with

AVION workstations, or shared with MV/Family sytems.

Consult your Blue Pages for the correct warranty codes.

Ordering

System Packages

The AViiON 4000 is offered in systems packages that include a

single CPU, 8MB RAM, single disk and 1SOMB cartridge tape.

The AVION 4020 is offered in a package that includes dual

CPU, 16 MB RAM, 662 MB disk, and 150 MB cartridge tape.

Table 3 lists the packaged systems and model numbers. Table

4 lists the available power suffixes. To provide optimum
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flexibility, a second CPU, additional memory, mass storage and Model Description Maxx. #

communications can be ordered as separate options.

7000-K 4 MB Expansion Memory 6

Model Description Module

7006-K Second CPU upgrade 16 1 (on
G70135 8 MB, 16 MHz AV4000 Base System, MHz AV4000

322 MB disk, 150 MB tape only)

G70137 8 MB, 16 MHz AV4000 Base System, 7012-K 8 MB Expnasion Memory 1

662 MB Disk, 150 MB tape Module

G70139 16 MB, 16 MHz AV4020 Dual CPU

System, 662 MB Disk, 150 MB tape Table 5. AV4000 system board options.

Table 3. AV4000 series system packages.

VMEbus Communications Options

Suffix Countries

none USA, Canada A maximum of two VME option boards are supported on

1 Japan AV4000 series systems. Table 6 lists model numbers for the

optional VMEbus communications controllers (note that not all

° UK, Hong Kong of the maximums can be achieved simultaneously)
6 Australia, New Zealand le

ae Germany, Spain, Sweden The integral and optional Ethernet controllers require a
Italy transceiver and drop cable. Table 7 lists the available options

? Denmark, Greenland and model numbers.
0 Switzerland

Model Description

Table 4. AV4000 series power options.

4540 Ethernet transceiver for connecting to

standard ethernet cable, requires drop cable

System Board Options for connecting from the back of the system

The system board can support a maximum of 32MB of byte to the transceiver
parity memory via 4MB SIMMs. The AV4000 base packages 4540-A Ethernet transceiver for connecting to |
offer 8MB—a maximum of six additional SIMMs may be for connecting ftom the vou of the svatem
added. The AV4020 base package offers 16 MB—a to the transceiver.

maximum of four SIMMs may be added. An MBUS
, . 4619 Eight port Ethernet transceiver for

connector is also available to support a daughtercard for the connecting up to eight Ethernet drop cables.

AV4000 second CPU option (88100 CPU and 2 88200 CPUs 1326 5 foot Ethernet drop cable for connecting

operating at the same clock speed as the base system
system to transceiver.

processor). Model numbers for these options are in Table 5.

Table 7. Communications connectivity options.
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Model Description . Max. #

7411-K VME Asynchronous Controller/16 (VAC/ 16) 2

7401-K VME Distributed Adapter/128 (VDA/128) l

7402-K VME Distributed Cluster/8P (VDC/8P) 16

7403-K VME Distributed Cluster/16 (VDC/16) 8

7413-K VME Synchronous Controller/3 (VSC/3)* 1

7405-K VME LAN Controller (VLC) - IEEE 802.3 controller 1

*This board is called VME Synchronous Controller/4 on AV5000/6000

Table 6. AV4000 and AV4020 VMEbus Communications Controllers and configuration maximums.

Mass Storage

The AV4000 series chassis can support a maximum of one FH

and two HH peripherals. Each package includes one FH disk

drive (either 322 MB or 662 MB) and a HH 150MB QIC tape,

leaving room for one additional internal HH device. Table 8

lists the available options.

Model Description

6577-J 150 MB QIC Tape add-on

6539-J 179 MB Disk add-on

6563-J 1.2 MB 5.25” Floppy Diskette Add-on

6562-J 1.44 MB 3.5” Diskette Add-on

Table 8. AV4000 internal mass storage options.

Additonal mass storage expansion is provided via the external

extension of the SCSI channel. Subject to the maximum cable

length and seven device limitations described earlier, up to two

PHUs or reel-to-reel tapes can can be attached. Table 9 gives

model numbers for mass storage devices bundled in an external

housing. Table 10 provides model numbers for devices that

can be used as add-ons to a PHU.

For Internal Use Only

Model Description

G10565 Peripheral Housing Unit (PHU)

G6605 662 MB Disk in Peripheral Housing Unit

G6604 322 MB Disk/150 MB Tape in

Peripheral Housing Unit

G6603 179 MB Disk/150 MB Tape in

Peripheral Housing Unit

G6601 322 MB Disk in Peripheral Housing Unit

G6600 179 MB Disk in Peripheral Housing Unit

G6602 150 MB QIC Tape in Peripheral Housing

Unit

G6591-A 2 Gbyte Cartridge Tape 5 1/4”

half-height in Peripheral Housing Unit

G6587-A 1600bpi Reel-to-Reel Tape in Tabletop

Package

G6589-A,TA 6250 bpi Reel-to-Reel Tape in Tabletop

Package

046-000982

Table 9. External peripherals in housing.

Systems ordered with DG/UX and a disk will receive the

operating system installed on the disk.

Company Confidential
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Model Description Table 11 lists the model numbers for the AV4000 and AV4020

system cables.

6577-E 150 MB QIC Tape add-on for Peripheral

Housing Unit Model Descriptions

6539-E 179 MB Disk add-on for Peripheral

Housing Unit 15338E025 25’ cluster extension cable - VDA/128

6491-E 320 MB Disk add-on for Peripheral 15338E050 50’ cluster extension cable - VDA/128

Housing Unit 15338E100 100’ cluster extension cable -

6554-E 662 MB Disk add-on for Peripheral VDA/128
Housing Unit 15340E010 10’ async terminal cable (VDC.xx or

6591-E 2 Gbyte Cartridge Tape 5 1/4” VAC/16 only)
half-height for Peripheral Housing Unit 15340E015 15’ async terminal cable (VDC.xx or

6562-E 1.44 MB 3.5” HH diskette drive with VAC/16 only)
SCSI/SA450 Converter 15340E025 25’ -async terminal cable (VDC.xx or

6563-E 1.2 MB 5.25” HH diskette drive with VAC/16 only)
SCSI/SA450 Converter 15325E001 SCSI champ x champ cable, 1.3’ (not

6562-EX 1.44 MB 3.5” HH diskette drive without for connecting Ist PHU to system)
SCSI/SA450 Converter 15325E005 SCSI champ x champ cable, 5’

6563-EX 1.2 MB 5.25” HH diskette drive without 15325E010 SCSI champ x champ cable, 10”

SCSI/SA450 Converter 15345E015 15’ Centronics printer cable (for

: VDC/8P only)

Table 10. Add-on peripherals for PHU. 15345E025 25’ Centronics printer cable (for

VDC/8P only)

10235 5’ Centronics printer cable (for

Cabling integrated parallel port only)

Cabling must be ordered separately to connect: 1084M Mocem control (25’) processor to
e AViiON Server Systems to SCSI peripheral housings such as modem

the Peripheral Housing UNIT (PHU) and 1600bpi 1084M-A Modem control (10°) processor to

reel-to-reel tape drive (using champ connectors on either end) modem

e Daisy-chained SCSI peripheral housings (such as to connect

2 PHUs) 1340-S RS232 (5’) processor to asynchronous

¢ VDA/128 to VDC/16 and VDC/8P cluster controller boxes device

1340-T 15’ processor to asynchronous device

NOTE: For asynchronous (or parallel) devices connected to

VAC junction boxes or VDC cluster boxes, order devices with 1340 25’ processor to asynchronous device

an X-suffix. Order cables separately. For devices attached to , .
base system ports, a bundled cable may be ordered. 1340-A 50’ processor to asynchronous device

Table 11. AV4000 series cable options.

For Internal Use Only

Important Ordering Notes

For a more complete description of DG/UX and ordering infor-

mation, please refer to the DG/UX MAPS/PLUS article on

page 301-012.3.

046-000982 Company Confidential
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To Order: Specifications

1. Select the system package that best fits your needs. Add

the appropriate suffix for power.

2. Select memory, second CPU, mass storage and VME

communications options as needed.

3. System packages do not include an RS-232C master

console—this must be ordered separately.

4. Each operating system license ordered MUST be itemized

Processor:

Motorola 88100

Memory Management

on the Program License Schedule 501 and purchase order.

5. Order appropriate software distribution and services’

packages.

Related Information

See Table 12.

Part Number

MAPS/PLUS

DG/UX 4.20 MAPS/PLUS

Technical Notice AViiON 4000

Series Systems

Setting Up and Starting AViiON

400 Series Station**

Using the AViiON System

Control Monitor**

Using the AViiON System

Diagnostics

Expanding and Maintaining

AViiON 400 Series Stations**

Setting Up and Installing VME

Option Cards in AViiON Systems

HPS Downloadable Cluster

Controller Installation Guide

MC88200 User’s Manual, Cache

Memory/Management Unit

MC88100 User’s Manual,

Reduced Instruction Set Computer

AViiON 300 and 400 Series

Stations: Programming System

Control and I/O Regfisters**

Document

AV4000 Product Brief 012-003773

AV400 Series Workstations 046-000959

046-001013-01

014-001858

014-001858-00 **

014-001802-03 **

014-001863

014-001859-00 **

014-001867

014-001814

014-001808-01

014-001809-01

014-001800

each unit.

** AV400 series documentation plus an addendum indicating any
changes necessary to support the AV4000/4020 configurations.

Titles in boldface are the standard documentation shipped with

Table 12. Related information.

For Internal Use Only 046-000982

Virtual memory

Caches

Size

Organization

Main Memory

Expansion

Busses

Integrated I/O

LAN - ETHERNET

IEEE 802.3

Bandwidth

Parallel Port

Two Serial Ports

SCSI

VMEbus Backplane

IEEE P1014 Draft 1.2

Environmental

Temperature

Operating/ Nonoperating

Relative Humidity

Operating/ Nonoperating

Electrical

220V nominal (187-276 VAC

AC Frequency

Current draw:

Power Supply:

16.67 MHz 88100

processor with integral

Single- or dual-processor
options

Two 88200

CMMUs/CPU; 4 GB

per process

Data cache and
instruction cache

16 KB per side

4-way set associative

8 MB - 32 MB with byte
parity

4-MB modules

32-bit memory-to-cache;
32-bit cache-to-processor

10 Mbits/sec

Centronics- and Data
Products-com patible

RS-232; baud rates up to
19.2 kilobaud; modem
control

Asynchronous and |
synchronous operation

Motorola’s VMEbus
Revision C.1

Two 6U slots

10° - 38° C/-40 - 70 C

0 - 80%/10 - 90%

AC Voltage:120V
nominal (85-138 VAC)

47 - 63 Hz

8 amps at 120Vrms

5 amps at 220Vrms

325 Watts

Company Confidential
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Physical Optional Communications

Dimensions: 24.75" hi h x, 5.75" Controllers
ht: wide by 22" deep VMEbus Asynchronous 16 full-duplex RS-232C

Weight: Controller ports
System Chassis:

Monitor:

Peripherals

5.25" Winchester disks:

Tape Drives

For Internal Use Only

59 Ibs. fully loaded (with
disks and tape)

approx. 60 Ibs.

179MB HH 5.25” SCSI

-16ms average seek time

- 5MB/s transfer rate

(sync)

-1.5MB/s transfer rate

(async)

322MB FH 5.25” SCSI

-18ms average seek time

-1.5MB/s transfer rate
(async)

662MB FH 5.25” SCSI

-18ms average seek time

- SMB/s transfer rate

(sync)

-1.5MB/s transfer rate

(async)

1S0MB 5.25" HH QIC

Cartridge tape

-Can read/write QIC
120MB; can read QIC

40MB and 60MB

-112KB/sec sustained

data transfer rate

-Single-ended SCSI
interface

2 GB 5.25” FH 8mm
cartridge tape

-1600bpi PE format
reel-to-reel tape drive

-Auto-thread, auto-load,
horizontal mount

-25/100 ips selectable

-160 KB/sec PE transfer

rate (instantaneous)

-6 to 10.5" diameter reels

-Single-ended SCSI
interface

046-000982

VMEbus Distributed
Asynchronous Hosts

Aggregate throughput
(VBC? 16)
(VDC/8)

Signals supported

VMEbus Ethernet LAN

Controller

16 x 9600bps aggregate

maximum transfer rate

Motorola 68020 with
192 KB static RAM
buffer, 128KB EPROM,
2 custom VLSI octarts

up to 128 asynchronous
devices

Host Adapter
(VDA/128) connected _

on cluster controllers via
RG62 coaxial cable

VMEbus Distributed
Cluster Support for 16
RS-232C lines,
VDC/16), or 8

S-232C lines plus
Centronics printer port
(VDC/8P)

16x9600 baud,

half-duplex

8 x 19.2 KBps, half
duplex

CTS, DCD, DSR, DTR,
RTS, RXD, TXD,
Ground

7990 LANCE Ethernet

controller chip and 256
KB dual-ported data
buffer

10Mbits/sec Bandwidth

Company Confidential
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Fact Sheet

The AV 4300 is differentiated from the AV 4100 by a faster

clock (25MHz), ECC memory, and on-board distributed async

communications.

The AV 4300 Series Servers are cost-effective, office-package

systems based on the Motorola 88000 RISC architecture. The

series provides a small-footprint tower package in a 25MHz,

88100 uni- (AV 4300) or dual processor (AV 4320). They are

suitable for a wide variety of time-sharing (via an integrated

Distributed Asynchronous Host Adapter) and network (via

integrated Ethernet or optional ‘Token Ring controllers) server

environments.

An integrated motherboard (and daughtercards) offers single

or dual CPUs, ECC memory, SCSI bus controller, Ethernet

controller, Distributed Asynchronous Host Adapter, and VME

interface. The second CPU is standard on the AV 4320 and

optional on the AV 4300. Two VMEbus slots support

synchronous communications controllers and LAN controllers.

In a time-sharing environment, as many as 255 asynchronous

devices can be supported via the integrated Distributed Async

Host Adapter. This controller is functionally identical to the

VME Distributed Async Host Adapter (VDA/255).

Integrated System Board

¢ 25MHz Motorola 88100 RISC Processor

¢ Two 88200 Cache and Memory Management Units

(CMMU)

¢ Dual processor standard on the AV 4320 and 4120, optional

on the AV 4300 and AV 4100.

¢ 16 to 128MB ECC RAM

¢ Industry standard SCSI interface for disk and tape

— Supports synchronous (4 Mbits/sec) and asynchronous

(1.5 Mbits/sec) operation

¢ TEEE 802.3 LAN interface

e Distributed Asynchronous Host Adapter (equivalent

to VDA/255)

¢ Two RS-232C serial ports (one used for system console)

e Centronics-compatible parallel port

¢ Hardware support for Motorola’s VMEbus

(Revision C.1)

For Internal Use Only

Open Systems

AViiON 4300 Series Server
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Attractive Tower Package

Compact small-footprint deskside chassis

— (24.75"H x 5.75"W x 22"D)

Internal mass storage (see following)

Two slot (6U) VMEbus card cage

325 W power supply

Internal Mass Storage/Tape Back-up

Deskside chassis can hold four 5 1/4" half-height (HH)

devices (two can be removable) or one 5 1/4" full-height

(FH) device and two 5 1/4" HH devices (two can be

removable)

~ 320/525 MB HH QIC tape is standard and uses one

removable media bay

— Packages include either a HH 322MB, F'H 662MB,

FH 1GB or FH 1.4GB Winchester disk

Devices supported

— 1.4GB Winchester 5.25" FH SCSI

~— 1GB Winchester 5.25" FH SCSI

662 MB Winchester 5.25" FH SCSI

332 MB Winchester 5.25" HH SCSI

320/525 QIC Cartridge Tape 5.25" HH SCSI

600 MB CD-ROM 5.25" HH SCSI

External Mass storage/Tape back-up

Up to seven SCSI devices (total internal and external) are

supported for a system maximum of 8.4GB of disk storage

External mass storage Peripheral Housing Unit (PHU)

(max. 2)

— Each housing can hold one 5 1/4" FH device and one

5 1/4" HH device or three 5 1/4" HH devices.

External Combined Storage Subsystem 2/DC (CSS 2/DC)

(max. 1)

~ Each housing can hold up to five 5 1/4" FH devices or

ten HH devices (limited by system maximum of seven

devices)

Devices supported

~- 1.4GB Winchester 5.25" FH SCSI

— 1GB Winchester 5.25" FH SCSI

662MB Winchester 5.25" FH SCSI

332MB Winchester 5.25" HH SCSI

179MB Winchester 5.25" HH SCSI

2GB Cartridge Tape Backup 5.25" FH SCSI

Company Confidential
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320/52S5MB QIC Cartridge Tape 5.25" HH SCSI

1600bpi 9-track tape drive (separate tabletop enclosure)

600MB CD/ROM 5.25" HH SCSI

590MB Erasable Optical Disk Drive 5.25"

FH SCSI

Standard Communications

e Ethernet interface standard (without transceiver or drop

cable). Supports either thick or thin net connections.

¢ Distributed Asynchronous Host Adapter (supports up to

255 async devices via external cluster boxes)

¢ ‘Two asynchronous, RS-232C interfaces - from 150 to 19,600

baud

¢ Centronics compatible parallel printer port

Optional VME expansion boards

¢ VSC/3 3 port synchronous communications board - max. 1

e Second Ethernet interface (without transceiver or drop

cable) - max. 1. Supports either thick or thin net connections.

¢ VTRN Token-Ring Controller - max. 2

Customer environment/use characteristics

¢ Customer installable and maintainable

¢ Customer installable add-on memory options, second CPU

option and peripherals

¢ 40db (quiet office) noise levels

¢ 90 day on-site warranty on all system components

Product Description

The AViiON 4300 Series deskside servers offer RISC multi-

processor power in an extremely small, compact package. With

extensive internal and external mass storage, up to 128 MB of

memory, and industry-standard VMEbus controllers, these sys-

tems provide a wide range of configurations and options for

memory, mass storage and multi-CPU configurations.

The base system board has a 25MHz uniprocessor, with an

optional second CPU that’s standard in the AV 4320. Base

memory is 16MB (four 4MB SIMMs). A maximum of 8

SIMMs are supported. 4MB and 16MB SIMMS can co-exist in

a single system, but SIMMs must be added in matched pairs

(i.e. two 4MB or two 16MB at a time). Upgrades are available

to replace 4MB SIMMs with 16MB in order to reach 128MB

maximum. SIMMs used are the same ECC modules used in

AV 4600 series.

Company Confidential
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CPUs 1-2

VME Slots 2

Memory 16-128MB*

Asynchronous Connects std. 2 (1 for console)

Asynchronous Connects opt. 255

Ethernet LAN 1-2

Token Ring LAN 0-2

Sync Ports (1 VSC/3 max.) 0-3

External PHUs 0-2

External CSS2/DC 0-1

Disk

Total 332MB-8.4GB

Integral 332MB-1.7GB

External 0-7.0GB

Cartridge Tapes 1-2

Reel-to-Reel Tapes 0-1

Note: Due to mass storage and bus slot limitations, not all maxima

can be achieved simultaneously.

*128MB requires upgrading 4MB SIMMs to 16MB SIMMs.

045-001400

Table 1. Configuration range for AV 4300 Series

Architecture

The AViiON 4300 Series servers are based on Motorala 88000

RISC processors and contain the 88100 RISC CPU and two

88200 cache/MMU (Memory Management Unit) chips. The

AV 4320 has two 88100 CPU chips and four 88200 CMMU

chips. See the AViiON 5000/6000 Series MAPS/PLUS article

on page 202-13 for more information about the 88K processor

architecture.

The AV 4300 series board is a single 18" x 12" multilayer PCB

that includes

¢ A 25MHz (AV 4300) Motorola 88100 RISC CPU (AV 4320

has two) and two 88200 CMMUs (AV 4320 has four)

¢ Closely coupled, integrated floating point unit

e Eight connectors capable of holding up to eight memory

modules

¢ MBUS connector for the second CPU

e Interface logic supporting Revision C.1 of the VMEbus

e Industry-standard SCSI interface for connecting peripherals

such as disk and tape

For Internal Use Only
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¢ Industry-standard 802.3 Ethernet Interface (w/o transceiver)

¢ Distributed Asynchronous Host Adapter with RG62 con-

nector for adding external cluster boxes

¢ ‘Two, asynchronous interfaces - RS232 with one offering full

modem support

¢ Parallel line printer interface (Centronics compatible)

¢ Time-of-Boot clock and calendar

e¢ Power-up diagnostics

Figure 1 shows a block diagram of the AV 4300 system

architecture.

VMEbus

The VMEbus is one of the most popular 16/32-bit backplane

buses on the market today. Its Eurocard format, performance,

and versatility are some of the reasons that it appeals to a wide

range of users, especially in the technical marketplace. DGC

chose the VMEbus for the AViiON systems because it is an

industry-standard bus that offers high performance at a rea-

sonable price. The VMEbus implementation for AViiON

5000/6000 Series Systems incorporates block-mode transfers,

but the AViiON 4300 Series doesn’t support this option to the

C.1 specification.

The VMEbus specification defines an interface system for

interconnecting data processing, data storage and peripheral

control devices in a closely-coupled hardware configuration.

The specification for the VMEbus that is incorporated in the

AViiON 4300 and 4100 conforms to Motorola’s Revision C.1

VMEbus specification. 1

The C.1 specification evolved from work by the IEEE P1014

Standard Committee and the IEC 47b Standards Committee.

The IEEE P1014 Standards Committee approved the spec-

ification in their draft 1.2 which is undergoing IEEE and IEC

final approval.

The VMEbus specification provides for a mechanical and an

electrical interface. The base mechanical specification defines

the types of connectors, spacing between connectors, and physi-

cal layout of the backplane. The connectors are 96-pin female

connectors. In the AViiON 4300 Series, a separate 6U back-

plane is designed to provide two slots, each slot consisting of

two 96-pin connectors called J1 and J2, the J1 connector being

the uppermost connector and J2 the lower. In addition to the

VMEbus slots the backplane provides the power connection

for the system board.

The VMEbus incorporates the Master/Slave concept. Within

this framework, the system board is the Master, since it controls

the flow of data between itself and any other device (the Slave).

Data transfers initiated by VMEbus devices other than the sys-

tem board are considered “slave” transfers. VMEbus devices

can transfer data to the AV 4300’s internal system bus—

MBUS—in single words, half-words, or bytes.

For Internal Use Only
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AViiON 4300 Series Server

045-001400

VMEbus transactions are governed by a single-bus Master that

is determined through an arbitration process. Bus arbitration is

a mechanism that enables control of the data bus transfer

(DTB) to be passed to one master in a group of masters, all of

which are requesting use of the DTB. On the AViiON 4300

Series, the design allows for more than one Master, but the sys-

tem board is always a Master.

In the AViiON 4300 Series, the internal high speed system bus

(MBUS) is interfaced to the VMEbus. This interface provides

a bi-directional data path between the two busses, and per-

forms the address decoding and bus arbitration. The

MBUS/VMEbus interface provides an integrated link between

the 8-, 16-, and 32-bit MBUS masters and slaves as well as the

8-, 16-, and 32-bit VMEbus masters/slaves. It also defines the

bus arbitration mechanism.

The C.1 interface specifications and options implemented on

the AViiON 4300 Series are listed in ‘Table 2.

Mass Storage

The AV 4300 Series offers an integral SCSI bus controller for

connecting mass storage devices. The SCSI bus originates on

the system board and provides connection for the internal

storage devices, then exits the rear of the unit and terminates in

a Champ connector for connecting external Peripheral Housing

Units. The SCSI controller supports either asynchronous (1.5

MB/s) or synchronous (4 MB/s) operation. Up to seven devices

can be supported internally and through the external

Peripheral Housing Unit (PHU), or Combined Storage Sub-

system 2/DC (CSS2/DC).

In the main deskside chassis, space is provided for one FH and

two (or 4 HH total) HH 5.25" devices. Standard in all system

packages is a 5.25" HH 320/525MB QIC cartridge tape, and

either a 332MB 5.25" HH Winchester disk with 14ms seek

time, a 662MB 5.25" FH Winchester disk with 16ms seek time,

a 1GB 5.25" FH Winchester disk with 15ms seek time or a

1.4GB 5.25" FH Winchester disk with 15ms seek time.

All external Data General peripherals, with the exception of the

tabletop 9-track tape option, for the AViiON 4300 Series are

mounted in the desktop Peripheral Housing Unit or deskside

Combined Storage Subsystem 2/DC which can accommodate a

variety of storage and backup options. These options currently

include the 322MB, 662MB, 1GB, and 1.4GB Winchester

disks, 320/S25MB QIC tape, 2GB FH 5.25" cartridge tape

drive, 600MB CD/ROM and 590MB erasable optical disk

drive. Each Peripheral Housing Unit can accommodate one

FH and one HH unit or three HH units. Each CSS2/DC can

accomodate up to 5 FH or 10 HH 5.25" devices. (Note: AV

4300 series is limited to 7 devices). See CSS2/DC MAPS/PLUS

for details. (page 239-22.1)

Company Confidential
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CPU

Instruction

CMMU

CPU set

1 Instruction

>| CMMU

System Board Architecture

Memory Boards

(4-Mbytes each or 16-Mbytes

Mbus

System Control Logic

Mbus/Sbus Arbitration Losic |
VMEbus

| Interrupt Control Logic |}<—_—> ' rc :
' <—. py} Distributed Asynchronous J@ ss Giuster boxes

, ' Host Adapter

| Timing Services +—_— ' <—___>
J ' ——| DUARTs =) Asynchronous

4 ' , i <——_,» Devices

| System Control Registers ++» y

' ' | Parallel interface }—- Parallel
' ‘ ' Printer

Boot PROM << ' ; j
+ SCS! Controller ‘oO SCSI Bus

' | BBU SRAM [+~——> ;
bo : <>] LAN Controller }—- Ethernet
STs Tt sss sos ss ss ss ss sss ' Transceiver

Figure 1. System Block Diagram
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Data Transfer Master: D32, D16, DO8(EO)

A32, A24, A16

No Address only cycle

No block transfer

No VAT (Unaligned Address Transfer)

RMW (Read Modify Write)

Data Transfer Slave: D32, D16, DO8(EO)

No UAT

A32, A24

Address only cycle

RMW

No block transfer

Decodes only 2 address bits along with 5 AM bits AM[5:0]

VMEbus Slot 1 Functions: A 16 MHZ VMEbus system clock.

The IACK and VMEbus grant daisy chain driver.

The VMEbus/MBUS and MBUS/VMEbus time out logic (32 micro-sec.).

The VMEbus arbitration time out logic (64 micro-sec.).

VMEbus watchdog timer (64 micro-sec.).

VIACK2

VIACK3

VIACK4

VIACKS

VIACK6

VIACK7

Type of VMEbus Arbiter: SGL (Single Level)

Type of VMEbus Requester: RWD (Release When Done)

Interrupt Registers: IENO (Interrupt enable reg.)

IEN1

IEN ALL Not Supported

IST (Interrupt Status)

SETSWI (Set Software Interrupt)

CLRSWI (Clear Software Interrupt)

ISTATE (Interrupt State Reg.)

CLRINT (Clear Interrupt)

VIACK1 (VMEbus Interrupt Acknowledge)

Control Registers: EXTAD supported

EXTAM supported

WHOAMI supported

Table 2. C.1 interface specifications and options.

The SCSI bus has a maximum cable length of 19.6 feet (6

meters). The AViiON 4300 Series chassis requires 4.5 feet for

the internal peripherals, leaving 15.1 feet for external

peripherals, enough space for configurations of up to two addi-

tional Peripheral Housing Units per workstation. Figure 2

illustrates the available cabling options. The Peripheral Hous-

ing Unit contains an 125 watt power supply, internal fan, inter-

nal cabling (2.25 ft.) and SCSI Bus terminator. ‘The CSS2/DC

For internal Use Only 045-001400

contains one or two power supplies, internal cabling (4.7’) and

SCSI bus terminator. The first SCSI cable from the chassis to

the first external housing is different than the one used on the

AV 3xx workstations.

The 9-track reel-to-reel tape option can replace the last PHU

on the SCSI bus.

Company Confidential
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AV 4300 CSS2/DC 9-track tape

External Cable f External Cable
5 ft. 1.3 ft.

| 4.7 ft. |

AV 4300/4320 PHU PHU

External Cable External Cable loose. |

4.5 ft. 5 ft. 2.25 ft. 1.3 ft. 2.25 ft.

Internal | | | |
SCSI

Cable Model: Model:

15378E005 (5 ft.) 15378E001 (1.3 ft.)
15378E010 (10 ft.) 15378E005 (5 ft.)

DF 1-00026 15378E010 (10 ft.)

Figure 2. SCSI Cable length configurations.

Communications

The system board supports two RS232C asynchronous ports,

Distributed Asynchronous Host Adapter and an IEEE 802.3

Ethernet LAN port. In addition, the two-slot VMEbus sup-

ports a variety of synchronous and LAN communications

options. ‘These use the same boards that are supported on the

AV 5000/ 6000, but all require changes due to chassis differ-

ences. For the AV 4300 Series, each board is sold in a 6U

Eurocard form factor, with air dams and external connectors.

In addition, some modifications have been made to ensure

mechanical and environmental compliance with Data General

and government standards.

Asynchronous Communications

The two serial ports on the system board provide data rates of

up to 19.2 Kbps full duplex. The first of these ports supports

the system console. The second can be used to connect an addi-

tional asynchronous device. This line supports full modem control.

The integrated Distributed Async Host Adapter is functionally

identical to the VWDA/255 VME Distributed Asynchronous

Host Adapter. It supports a serial bus interface to the cluster

controllers over RG62 coax cable (to max. of 255 asynchro-

nous ports).

Company Confidential 045-001400

The distributed clusters are available in two varieties,

VDC/8P030 (eight RS232 lines plus Centronics port) and

VDC/16030 (16 RS232 lines). All serial lines support modems.

See MAPS/PLUS article for further information.

Note: A 10 foot RG62 cable is now available for customers

who prefer a local asynchronous interconnection scheme (such

as the VAC/16 offered on other AViiON systems.

Synchronous Communications

Synchronous communications for the AV 4300 Series are

handled by the VSC/3 (VME Synchronous Controller/3). ‘This

board provides three multi-protocol serial communications

channels (RS232C/RS422) with full-duplex DMA operation

using two Zilog 8530 SCC chips (this same board is called the

VSC/4 on AV 5000 systems—only three ports can be con-

nected on AV 4300 systems due to cabling restrictions). The

board is built around an 8 MHz INtel 80186 processor and

contains 512 KB of on-board zero-wait-state RAM with parity.

The hardware design allows for data to be transferred to and

from the host system using either the dual-ported memory

buffer or the 32-bit full duplex DMA circuitry. This board can

handle two independent sync protocols simultaneously; how-

ever, initial software offerings will support only a single

protocol. Aggregate throughput is 1.6 Mb/sec.

For Internal Use Only
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AViiON 4300 Series Server

Model Description

G70421 16MB, 25MHz AV 4300 Base System, 332MB disk, 525MB tape

G70357 16MB, 25MHz AV 4300 Base System, 662MB disk, 525MB tape

G70422 16MB, 25MHz AV 4300 Base System, 1GB disk, 525MB tape

G70424 16MB, 25MHz AV 4300 Base System, 1.4GB disk, 525MB tape

G70425 48MB, 25MHz AV 4320 Dual CPU System, 1.4GB disk, 525MB tape

G70423 48MB, 25MHz AV 4320 Dual CPU System, 1.0GB disk, 525 MB tape

Table 3. AV 4300 Series system packages.

LAN Communications

Ethernet LAN communications are provided by the integrated

Ethernet controller on the system board and the optional VLC

(VME Ethernet LAN Controller). Each provides access to 10

Mbit/second IEEE 802.3 Ethernet LANs via a 15-pin sub-D

connector. A drop cable and a standard Ethernet N-tap or a

Thin Ethernet BNC-tap transceiver are required.

‘Token ring connectivity is provided by the VME Token Ring

Network Adapter (VIRN).

Ordering

System Packages

The AViiON 4300 is offered in systems packages that include a

single CPU, 16MB RAM, single disk and 525MB QIC

cartridge tape. The AViiON 4320 is offered in a package that

includes dual CPU, 483MB RAM, 1.4GB disk or 1.0GB disk,

and 525MB cartridge tape. Table 3 lists the packaged systems

and model numbers. ‘Table 4 lists the available power suffixes.

TO provide optimum flexibility, a second CPU, additional

memory, mass storage and communications controllers can be

ordered as separate options.

System Board Options

The system board can support up to eight 4MB or 16MB

SIMMs. Base systems with 16MB use four 4MB SIMMs and

can support up to four additional SIMMs. Base systems with

48MB use two 16MB SIMMs and four 4MB and can support

up to two additional SIMMs. (Upgrades are available to

replace 4MB SIMMs with 16MB SIMMs, if more than 80MB

is required.) An MBUS connector is also available to support

the AV 4300 second-CPU option daughtercards that contains

an 88100 CPU and two 88200 CMMUs. Model numbers for

these options are in Table 5.

For Internal Use Only 045-001 400

CountriesSuffix

none USA, Canada

Japan

UK, Hong Kong

Australia, New Zealand

France, Germany, Spain, Sweden

Italy

Denmark, GreenlandCo OU WON BHO AO Switzerland

Table 4. AV 4300 Series power options.

Model Description

7018 8MB Expansion Memory Package

7023 2) MHz Second CPU upgrade

7019 32MB Expansion Memory Module

Table 5. AV 4300 Series system board options

Communications Options

A maximum of two VME option boards are supported on

AV 4300 Series systems. Table 6 lists model numbers for the

optional communications controllers (note that not all of the

maximums can be achieved simultaneously).

The integral and optional Ethernet controllers require a

transceiver and drop cable. Table 7 lists the available options

and model numbers.

Mass Storage

The AV 4300 Series chassis can support a maximum of one FH

and two HH or four HH peripherals. Each package includes

one disk drive and a HH QIC tape. Table 8 lists the available

options.

Company Confidential
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Model Description Max. #

7419 VME Distributed Cluster/8P 030 (VDC/8P) 32

7420 VME Distributed Cluster/16 030 (VDC/16) 16

7413-K VME Synchronous Controller/3 (VSC/3)* 1

7416-K VME Token Ring Adapter (VTRN) 2

7405-K VME LAN Controller (VLC) - IEEE 802.3 controller 1

7419-S* VME Distributed Cluster/16 2

* Consists of specially priced first two VDC/16 030s—only on system orders

Table 6. AV 4300 Series VMEbus Communications Controllers and configuration maximums.

Model Description

4540 Ethernet transceiver for connecting to standard ethernet cable, requires drop cable for connecting from the back of

the system to the transceiver.

4540-A Ethernet transceiver for connecting to “thin” ethernet cable, requires drop cable for connecting from the back of the

system to the transceiver.

4619 Eight port Ethernet transceiver for connecting up to eight Ethernet drop cables.

1326 5 foot Ethernet drop cable for connecting system to transceiver.

Table 7. Communications connectivity options.

Additonal mass storage expansion is provided via the external

extension of the SCSI channel. Subject to the maximum cable

length and seven device limitations described earlier, up to two

external chasses or an external chassis and reel-to-reel tape can

can be attached. See the AViiON Mass Storage MAPS/PLUS

article (page 239-29 to 239-49) for PHU and CSS2/DC con-

figuration information.

Systems ordered with DG/UX and a disk will receive the

Operating sytem installed on the disk.

Cabling

Cabling must be ordered separately to connect:

e System Console (can be ordered bundled with terminal)

¢ AVIION Server Systems to SCSI peripheral housings such as

the Peripheral Housing UNIT (PHU) and 1600bpi reel-to-

reel tape drive (using champ connectors on either end)

¢ Daisy-chained SCSI peripheral housings (such as to connect

2 PHUs)

¢ Distributed Async Host Adapter VDC/16 and VDC/8P

cluster controller boxes

‘Table 9 lists the model numbers for the AV 4300 system cables.

Company Confidential

Model Descriptions

15338E010 10 foot cluster extension cable -

Distributed Async Host Adapter

15338E025 25 foot cluster extension cable -

Distributed Async Host Adapter

15338E100 100 foot cluster extension cable -

Distributed Async Host Adapter

15340E010 10 foot async terminal cable

(including console)

15340E015 15 foot async terminal cable

(including console)

15340E025 25 foot async terminal cable

(including console)

15378E001 SCSI single-ended cable, 1.3 feet (not for

connecting Ist PHU to system)

15378E005 SCSI single-ended cable, 5 feet

15378E010 SCSI single-ended cable, 10 feet

15345E015 15 foot Centronics printer cable (for

VDC/8P only)

15345E025 25 foot Centronics printer cable (for

VDC/8P only)

10235 5 foot Centronics printer cable (for in-

tegrated parallel port only)

15369E025 25 foot modem cable

15369E010 10 foot modem cable

045-001400

Table 9. AV 4300 Series cable options.
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Important Ordering Notes

‘To Order:

1. Select the system package that best fits your needs. Add

the appropriate suffix for power.

2. Select memory, second CPU, mass storage and VME

communications options as needed.

3. Each operating system license ordered MUST be itemized

on the Program License Schedule 501 and purchase order.

4. Order appropriate software distribution and _ services’

packages.

Related Information

See Table 10.

Open Systems

AViiON 4300 Series Server

Specifications

Part Number Title

012-4060 AV 4300 Series Product Brief

Table 10. Related Information

Processor:

Motorola 88100

25 MHz 88100 processor with integral FPU Single- or dual-

processor options

Memory Management

Virtual memory

Two 88200 CMMUs/CPU; 4 GB per process

Data cache and instruction cache

Cache Size: 16 KB each

Cache Organization: 4-way set associative

Main Memory

16 MB - 128 MB with ECC

Expansion: 4- or 16-MB modules (added in pairs)

Busses: 32-bit memory-to-cache; 32-bit cache-to-processor

Integrated I/O

IEEE 802.3 Ethernet LAN

Bandwidth: 10 Mbits/sec

Parallel Port: Centronics-compatible

For Internal Use Only 045-001400
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‘Two Serial Ports

RS-232 (one with modem control); baud

rates up to 19.2 kilobaud

SCSI

Asynchronous and synchronous operation

VMEbus Backplane

Motorola’s VMEbus Revision C.1

IEEE P1014 Draft 1.2

Two 6U slots

Environmental

‘Temperature

Operating/Nonoperating

10 -38 C/-40-70C

Relative Humidity

Operating/Nonoperating:

20 - 80%/10 - 90%

Electrical

AC Voltage: 120V nominal (85-138 VAC);

220V nominal (187-276 VAC

AC Frequency

47 - 63 Hz

Current draw

8 amps at 120Vrms

5 amps at 220Vrms

Power Supply: 325 Watts

Physical

Dimensions:

24.75" high x 5.75" wide by 22" deep

Weight:

System Chassis: 59 Ibs. fully loaded (with

disks and tape)

Peripherals

5.25" Winchester disks:

332MB HH 5.25" SCSI

14ms average seek time

4MB/s transfer rate

662MB FH 5.25" SCSI

16.5ms average seek time

4MBis transfer rate

1GB FH 5.25" SCSI

1S5ms average seek time

4MB/s transfer rate

1.4GB FH 5.25" SCSI

15ms average seek time

4MB/s transfer rate

Company Confidential
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‘Tape Drives:

320/525MB 5.25" HH QIC Cartridge tape

Can read/write QIC 150MB

Single-ended SCSI interface

2GB 5.25" FH 8mm cartridge tape

Auto-load/auto-thread

1.5MBs burst data rate

246 KBs sustained data rate

Single-ended SCSI interface

1600bpi PE format reel-to-reel tape drive

Auto-thread, auto-load, horizontal mount

25/100 ips selectable

160 KB/sec PE transfer rate (instantaneous)

6 to 10.5" diameter reels

Single-ended SCSI interface

4h

“<P
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AViiON 4600 Series Servers

Daughterboard Options
Fact Sheet

This revision reflects new systems (AV4605/4625) with

extended cache (96KB per processor) for greater

performance. Also added is support for two integrated

synchronous communications ports, 520MB and 1.4GB

disks, 4 mm DAT and H.A.D.A. I Storage Subsystem.

Previous AV4600 Series Systems (AV4600/4620) are

now obsolete.

The AV4605/4625 are high-performance midrange

servers based on the 33MHz Motorola 88100 RISC CPU.

With uni- and dual-processors, extended cache, ECC

memory, high-performance integrated SCSI, LAN and

WAN controllers, and VMEbus expansion options, these

systems offer balanced, outstanding performance (up to

78 MIPS) for database or network servers.

Integrated System Board

e One or two CPU complexes

- a33 MHz Motorola 88100 CPU (one or two)

- Motorola 88200 CMMUs (Cache and Memory

Management Unit)(six to twelve)

- a96KB cache per CPU

e 32to 128MB ECC RAM (in 8 or 32MB increments)

e High-performance single-ended SCSI interface

- uses NCR 53C700 SCSI controller

- Supports asynchronous (1.5MB/sec) or

synchronous (up to 6.25MB/sec) operation

e High-performance Ethernet (IEEE 802.3) interface

using AMD 79C900 controller

e Console port

e Two RS-232C async serial ports with full modem

control

e Two RS-232C sync ports (note that X.25 is

supported initially; check software support before

configuring other protocols)

e Centronics-compatible parallel port

e I/O daughterboard connector

e VMEbus interface

Server CPU Cache CMMUs

Complexes

AV4605 __— one 96KB Six

AV4625 two 192KB twelve

For Internal Use Only 048-001313-01

Second extended cache CPU complex for AV4605

[Note that tandard cache (AV4600/4620) and

extended cache (AV4605/4625) CPU complexes

cannot be mixed in a single system.]

~— 32KB data cache

— 64KB instruction cache

SCSY/LAN V/O

— one maximum

— second single-ended SCSI interface

— second IEEE 802.3 interface

Mass Storage Controller Options

SCSI/LAN I/O Option (see Daughterboard Options)

VSA Dual Channel Fast SCSI-2 Host Bus Adapter

— Uses NCR 53C710 SCSI Controller

—- Supports up to 1OMB/s transfer rate

— Channels configurable as differential or single-

ended SCSI (initial support for differential only

on AV4600 Series)

— Initial supports for H.A.D.A. IH Storage

Subsystem only

- one maximum

Internal Single-ended Mass Storage/Back-up

Deskside chassis can hold:

— four 5.25" half-height (HH) devices (two of

which can be removable), or

— one 5.25” full-height (FH) device and two 5.25"

HH devices (two of which can be removable)

-— 3.5" devices in 5.25" bay via adapter brackets

(included with drive)

320/525MB HH QIC tape standard

— uses one removable media bay

Packages include:

— aHH520MB disk, or

— aFH 1GB disk

— aFH 1.4GB disk

~ mounted in the rear fixed-media only bays

Devices supported:

1.4GB Winchester 5.25" FH SCSI

— 1GB Winchester 5.25" FH SCSI

— 520MB Winchester 5.25" FH SCSI

— 2GB (w/compression) 4mm DAT

— 320/525MB QIC cartridge tape 5.25" HH SCSI

- 600MB CD-ROM 5.25" HH SCSI

- 1.2MB 5.25" diskette drive

Company Confidential
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— 1.44MB 3.5" diskette drive — one used for system console

External Single-ended e Two synchronous RS-232C interfaces

Mass Storage/Back-up ~ _ Transfer rates to 64Kbps per port
e Centronics compatible parallel printer port

e on mass storage Peripheral Housing Unit Communications Options

— holds one 5.25" FH device and one 5.25" HH SCSI/LAN I/O Option (see Daughterboard Options)

device or three 5.25" HH devices VME Options

— number of PHUs limited by 19.8' single-ended VAC/16 sixteen-port RS-232C asynchronous

SCSI cable limit multiplexor (maximum per system is two)

e External Combined Storage Subsystem 2/DC

(Css 2/DC)

holds up to five 5.25" FH devices or seven HH

devices (limited by the device maximum per

SCSI controller)

— maximum single-ended disk space (with two

SCSI controllers and three CSS 2/DCs ) is 18GB

using 1.4GB disks

e Devices supported:

1.4GB Winchester 5.25" FH SCSI

— 1GB Winchester 5.25" FH SCSI

— 520MB Winchester 3.5" HH SCSI

— 2GB cartridge tape backup 5.25" FH SCSI

— 2GB (w/compression) 4mm DAT

— 320/525MB QIC cartridge tape

— 1600bpi 9-track tape drive (separate tabletop

enclosure)

— 600MB CD/ROM 5.25" HH SCSI

— 590MB erasable optical disk 5.25" FH SCSI

— 1.44MB 3.5" diskette drive

— 1.2MB 5.25" diskette drive

External Differential SCS! Mass Storage

e ~ Requires VSA Dual Channel Fast SCSI-2 Host Bus

Adapter

e HADA TJ Storage Subsystem

— Supports Redundant Array of Inexpensive Disks

(RAID) levels 0, 1,3, and 5

— Repair under power capability

— Supports up to four stripes of five 3.5" SCSI

drives

— 2.5GB or 5.0GB stripes available

— Supports 20MB/s transfer rate (requires two

H.A.D.A. I IOPs at 1OMB/s each)

Standard Communications

e High-performance Ethernet interface

— without transceiver or drop cable

— thick or thin Ethernet connections

e Three asynchronous RS-232C interfaces

— transfer rates from 150 to 19,200 baud

For internal Use Only 046-001313-01

— VDA/255 asynchronous subsystem host adapter

(maximum per system is one)

— 32-user distributed asynchronous package

(VDA/255 with two VDC/16 distributed cluster

controllers)(max. 1)

— VLC Ethernet controller (maximum per system

is two)

— VTRC Token Ring Controller (two max per

system)

— VSC/3 three-port synchronous communications

controller (maximum per system is one)

— WTC Terminal Controller (maximum per system

is one)

Attractive Tower Package

e Compact small-footprint deskside chassis

(24.75" H x 5.75" W x22" D)

— Internal mass storage

Two-slot 6U VMEbus card cage

— 325W power supply

Customer Environment/Use Characteristics

Customer-installable

Customer-installable add-on memory, second CPU,

SCSIYLAN I/O, VME controllers, and peripheral

options

40db (quiet office) noise levels

90-day on-site warranty on all system components

Product Description

The AViiON 4600 series deskside servers bring a new

level of processing and I/O performance to the AViiON

deskside server line. Like all AViiON servers, they offer

a wide range of options for memory, mass storage, and

uni- or dual-CPU configurations (see Table 1). They

differ from the AV4000/ 4100/4300 systems in the

following respects:

Faster 33MHz processor than the AV4000/4100/4300

(16 to 25MHz) gives greater performance in CPU-

intensive applications.

Company Confidential
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| | SSteex Et
| | (OPTIONAL ---o Item Range
= | COMPLEX E |
“pT 7 | na | CPUs 1-2

| | exa = apa wewony | | Memory 32-128MB ECC
| | Ast LC | SCSI Channels 14

tore OLY Oe Disk

| | soupexn Single-ended SCSI 520MB-18GB
| 00 COMPLEN WWTERPACE | Mee ace| MBUSCOMPLEN) | Diff. SCSI Disk Array 0-40GB

Ethernet LAN 1-4

| ccs vO_N312] |] vo_973120} | | MBUS_AD{31.0] : Token Ring LAN 0-2
| | wrenrace | | VME Synchronous Ports 2-5

| | INTERFACE, | Asynchronous Connections 3-258

| ee | | | Table 1. Configuration ranges for AV4600 Series.

SCSULAN KERNEL |
! vo orton | | vo | Architecture

LL = = ye | Cee | Processor. AViiON 4600 Series Servers are based on
Fi LS block di Motorola 88000 RISC processors, and contain the

igure 1. oystem Dlock @lagram. 33MHz 88100 RISC CPU and 88200 CMMU
Larger cache (AV4605/4625) of 96KB per processor

improves performance by reducing effective memory

access times.

ECC memory improves reliability, particularly in larger

configurations (ECC is also standard on AV4300.)

High Availability Disk Array I] (H.A.D.A. II) support

for highly reliable, high performance disk storage.

AV4600 Series higher-performance SCSI and LAN

controllers capitalize on balanced system design for

better performance at lower cost than VME-based

controllers.

SCSI/LAN daughterboard (second SCSI/LAN) option

increases configurability and means better performance

at lower cost than VME-based controllers.

Integrated two-port synchronous communications

controller reduces cost for WAN access.

Support of VMEbus block mode transfers enables third-

party devices that require block mode.

For internal Use Only 046-001313-01

(Cache/Memory Management Unit) chips. The 4605 has

one 88100 and six 88200s, while the 4625 has two

88100s and twelve 88200s. See the AViiON 5000/6000

Series MAPS/ PLUS article beginning on page 202-13

for more information about the 88K processor

architecture.

System Board. The AV4600 Series board is a single 18"

x 12" multilayer PCB that includes:

e two connectors for 33MHz CPU complexes

e eight connectors capable of holding up to eight 4MB

or 16MB memory modules (high-performance

interleaved memory architecture requires that

modules be added 1n pairs)

e industry standard single-ended SCSI interface for

connecting disk and tape peripherals

e industry standard IEEE 802.3 Ethernet interface

(without transceiver)

e console port

two RS-232C asynchronous communications

interfaces with full modem control

two RS-232C sync communications interfaces

Centronics-compatible printer interface

one I/O Bus connector for SCSI/LAN daughterboard

interface logic that supports Revision C.1 of the

VMEbus specification

time-of-boot clock and calendar

¢ power-up diagnostics

Figure 1 illustrates the AV4600 Series system board
architecture. Note that the AV4600 Series systems use
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the same system board as the AV530 series. The mouse Mass Storage

and keyboard connectors are on the board, although they

are not used for server configurations.

VMEbus

The VMEbus is one of the most popular 16/32-bit

backplane buses on the market today. Its wide use in the

technical market, Eurocard format, high performance,

and versatility make it appealing to a wide range of users.

The AV4600 Series systems use the VMEbus because it

is an industry standard bus that offers high performance

at a reasonable price.

The VMEbus specification defines an interfacing system

for interconnecting data processing, data storage, and

peripheral control devices in closely-coupled hardware

configuration. The VMEbus specification on the AV4600

Series systems conforms to Motorola's Revision C.1

VMEbus specification. The C.1 specification is a result of

the IEEE P1014 Standard Committee and the IEC 47b

Standards Committee work. The C.1 specification has

been approved by the IEEE P1014 Standards Committee

as draft 1.2. It is presently undergoing the final stages of

approval in both the IEEE and IEC.

The VMEbus specification covers the mechanical and the

electrical interface. The mechanical spec defines the

types of connectors, spacing between connectors, and

physical layout of the backplane. The connectors are 96-

pin female-type; in the AV4600 Series Servers, a

separate 6U backplane provides two slots, each with two

96-pin connectors called J1 and J2 (J1 is the upper one,

and J2 is the lower). The power connection for the system

board is also on the backplane.

The VMEbus incorporates the concept of a Master and

Slave. The system board is considered a Master. VMEbus

transactions are governed by a single bus master that is

determined through an arbitration process. Bus

arbitration is a mechanism that enables control of the

data bus transfer (DTB) to be passed to one master in a

group of masters, all of which are requesting use of the

DTB. On the AV4600 Series Servers, the design allows

for more than one Master.

On the AV4600 Series Servers, the internal high speed

system bus is interfaced to the VMEbus. This interface

provides a bi-directional data path between the two buses,

performs the address decoding and bus arbitration. The

MBUS/ VMEbus interface provides an integrated link

between the 8, 16, and 32-bit MBUS masters and slaves

and the 8, 16, and 32-bit VMEbus masters/slaves. It also

defines the bus arbitration mechanism.

For Internal Use Only 046-001313-01

Integrated SCSI Interface. The AV4600 Series offers an

integral single-ended SCSI interface (based on the NCR

53C700 controller) for connecting mass storage devices.

The SCSI bus originates on the system board, connects

the internal storage devices (using 4.75' of SCSI cable)

and then exits through a connector on the rear bulkhead

for external mass storage chasses. The SCSI controller

supports asynchronous (1.5MB/s) or synchronous

(6.25MB/s) operation. Up to seven devices can be

supported internally and through the external Peripheral

Housing Unit (PHU) or Combined Storage Subsystem

2/DC (CSS 2/DC).

SCSI Daughterboard provides a second single-ended

SCSI channel, also based on the 53C700 controller,

which supports up to seven additional devices. It plugs

into a connector on the system board. The SCSI bus is

cabled directly to a second connector on the rear

bulkhead (using 0.88' of SCSI cable).

VSA Dual Channel Fast SCSI-2 Host Bus Adapter. The

VSA, based on the NCR 53C710 SCSI Controller chip ,

provides two fast SCSI-2 (1OMB/s each) channels from a

single 6U VMEbus slot. The channels may be configured

as single-ended or differential. On the AV4600 Series,

however, the VSA only supports the H.A.D.A. II Storage

Subsystem (differential mode). Any other configuration

will require marketing approval via CCIS. . illustrates

valid configurations.

The VSA uses 3' of internal SCSI cable.

Deskside Chassis. In the main deskside chassis, space 1s

available for four HH (a maximum of two can be

removable) or two FH (a maximum of one can be

removable) 5.25" devices. Standard in all system

packages is a 320/525MB HH QIC tape drive. This

leaves one internal HH 5.25" bay supporting either a

fixed or removable media device. One HH or FH

Winchester disk is also standard. If it is a HH device, an

additional HH fixed-media-only bay is available for

expansion.

Internal cabling uses 4.75' of SCSI cable on the

integrated controller and 0.88" on the daughterboard

controller.

H.A.D.A. II Storage Subsystem. The H.A.D.A. II is a

high performance disk array subsystem featuring support

for RAID levels 0, 1, 3 and 5. It also features repair-

under-power (also know as hot repair) capability.

Utilizing up to twenty 520MB or 1GB 3.5" drives in five

drive "stripes", each H.A.D.A. I can provide up to 20GB
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of storage, or 16GB with full redundancy. One or two

array I/O Processors (IOPs) can be configured for

additional redundancy.

H.A.D.A. I requires a differential SCSI bus (Model

7430-K VSA required, max. one VSA supported) and

uses 10’ of internal SCSI cable. A maximum of two

H.A.D.A. If Storage Subsystems are supported. Figures 2

and 3 show typical configurations.

Additional information on disk arrays and H.A.D.A. II 1s

available in the H.A.D.A. IT MAPS/PLUS article (page

239-63).

Peripheral Housing Unit (PHU). The PHU is an

external mass storage chassis that holds three 5.25" HH

single-ended removable media devices or one FH and one

HH device. Each PHU uses 2.25' of internal SCSI cable.

Combined Storage Subsystem 2/DC (CSS 2/DC) is an

external mass storage chassis that holds up to five FH

single-ended devices or seven HH devices (HH device

limit is based on the seven devices per SCSI channel

maximum). Each CSS 2/DC uses 4.7' of internal SCSI

cable.

1600bpi or a 800/6250bpi 9-track Reel-to-Reel Tape

Drives are mounted in a stand-alone chassis and can

replace a PHU or CSS 2/DC on the SCSI bus.

Cabling. The single-ended SCSI bus has a maximum

cable length of 19.6'. The first cable from the AV4600

chassis to a PHU, CSS 2/DC, or reel-to-reel tape must be

Open Systems 202-70.7
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3' or greater (5' for a PHU). Figure 4 illustrates a possible

mass storage configuration.

The differential SCSI bus has a maximum cable length of

81' (25m). The VSA utilizes 3’ of internal cable and the

HADA II subsystem uses 10".

Mass Storage Devices. The AV4600 Series supports a

broad range of mass storage devices. Specific models are

described in the Configurations/Ordering section of this

article. For device parameters and specifications, see the

AViiON Mass Storage MAPS/PLUS article beginning on

page 239-29.

Some AViiON mass storage devices are no longer offered

on the AV4600 Series. These include the 150MB QIC

tape and the following 5.25" SCSI disks: 179MB HH,

332MB HH and 662MB FH. Reducing configurations

permits passing along more functionality at a lower cost

(for example, substituting a standard 320/S25MB tape for

the 15O0MB tape).

Communications

Integrated Asynchronous Controllers. The AV4600

Series system board supports three RS-232C async ports.

The first is dedicated to the system console. The

remaining ports support full modem control. All support

transfer rates from 150 baud to 19.2 Kbaud. Each port

has a DB-9 pin connector on the system board bulkhead.

Three 9-pin-to-25-pin converter cables are provided with

each system.

AV 4600

tegrated SCSI
Extemal Cable 9

CSS 200 Qtrack tape

475 bienal

SCSI cable

¥O Daughterboard External Cable 5

4?
External Cable 13°

0.88 ened

SCSI cable

4?
External Cable 13°

Figure 4. Sample single-ended SCSI mass storage configuration.

For internal Use Only 046-001313-01 Company Confidential
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Basic Configuration:

Dif. SCSIChannel#1

PROCESSOR #1

High Performance/High Availability:

iff. SCS] Channel #1 =

PROCESSOR #1

Maximum Performance/High Availability:

Diff. SCSI Channel #1 5:

Diff. SCS! Channel #2 =

PROCESSOR #1

H.A.D.A. li

Note: Only one VSA is supported (both SCSI channels are on a single VSA).

Figure 2. H.A.D.A. II configurations, single host.

For Internal Use Only 046-001313-01 Company Confidential
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ategrated Synchronous Controller, The AV4600 Series These include:

ystem supports two integrated RS-232C synchronous © VAC/16 RS-232C port asynchronous multiplexor

ommunications ports (DB-25) connectors. Each port e VDA/255 distributed asynchronous host adapter
upports transfer rates up to 64K bps. DMA is used to © VLC IEEE 802.3 Ethernet Controller

aduce system overhead and improve performance. ° VTRC IEEE 302 5 Token Ring controller

nitially, these ports support X.25. Other protocol stacks © VSC/ three- po rt synchronous communications

vill be added. controller
ntegrated Centronics Parallel Port. One Centronics- e VTC Terminal Controller

compatible parallel printer port is available via a DB-25 DG/UX

connector. This port has DMA support to provide

mproved performance for high-speed printers.

integrated IEEE 802.3 Ethernet Controller. The

ntegrated Ethernet controller uses an AMD 79C900

-ontroller to attain a 10Mbit/sec. maximum transfer rate.

[Internal FIFO buffers and DMA support reduce system

yverhead. A drop cable and outboard transceiver are

required for the desired connection (thick or thin

Ethernet).

SCSIULAN I/O Daughterboard. This daughterboard

provides a second LAN interface which “mirrors” the

interface on the system board (same controller chip and

network performance). As with the on-board controller, a

drop cable and transceiver are required.

VMEbus Controllers. The AV4600 series supports a full-

range of AViiON VME communications controllers.

For Internal Use Only 046-001313-01

The AV4605 and AV4625 are supported by DG/UX v.4.1

or later. Systems ordered with DG/UX and a hard disk

will be shipped with the operating system installed on the

disk.

Hardware Support Services

The DGC Customer Service Division supports AViiON

systems with state-of-the-art service technology. We offer

serveral service programs that include a full array of

options to satisfy users’ uptime requirements.

On-Call Service with four-hour response goal lets the

customer select coverage periods and varied options

that meet specific application needs. Contracted on-

site repair includes unlimited parts, labor, and travel

for a budgeted monthly fee. Options include:

Company Confidential
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High Performance/High Availability:

Diff. SCSI Channel #1 Diff. SCS! Channel #1

PROCESSOR #1 H.A.DA Ul PROCESSOR #2

Cabinet Sharing/High Availability:

Diff. SCS] Channel #1 Diff. SCS! Channel #1

PROCESSOR #1 PROCESSOR #2

Maximum Performance/High Availability:

Diff. SCSI Channel #1 Diff. SCSI Channel #1

DI, SCSI Channel #2 Diff. SCSI Channel #2

PROCESSOR #1 1 PROCESSOR #2
HADA. Ul

Note: Only one VSA Is supported (both SCSI channels are on a single VSA).

Figure 3. H.A.D.A. II configurations, dual hosts.

Company Confidential
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e Multi-Year Plus—discounts up to 10% and price

protection in return for signing a three-, four-, or

five-year agreement

e Extended Coverage—coverage up to seven days a

week, 24 hours a day

e Enhanced Response—two-hour on-site response for

installations within 50 miles of a Data General

Service Center

e Basic Response—on-site response generally within

24 hours

e Multi-Device Deferred—standard discounts up to

40% to customers who have large numbers of PCs,

workstations, terminals and desktop printers, and

who can wait until a specified number are down

before placing a service call

On-Site Select Service is available for customer-

maintainable equipment. Toll-free telephone support is

provided to help customers identify inoperable part. The

replacement part is shipped overnight, and the customer

may choose to either install it with telephone assistance,

or to request next-day dispatch of a Field Engineer to

complete the installation.

Additionally, both Services offer pre-payment discounts

of up to 25% for non-cancellable pre-payment terms and

up to 10% for cancellable pre-payment terms. On-Call

Service pre-payment discounts start for terms as short as

six months and On-Site Select discounts start at terms of

24 months.

Warranty. AViiON Systems include a 90-day on-site

warranty. Customers may take advantage of a warranty

conversion option by signing a Miultiyear Plus

Agreement. With this agreement, warranty service will

automatically be upgraded to contract service. This

warranty covers all base system components and memory

and controller boards.

Configurations/Ordering

Packaged Systems

The AViiON 4600 Series servers are offered in packaged

systems that contain one or more disks and a 525MB

QIC tape as a load device. Single and dual processor

systems are available. A variety of memory, mass storage,

and communications options are available to augment

these base systems.

Table 2 lists the AV4600 Series system packages.

Additional packages may be available in the AViiON

For intemal Use Only 046-001313-01
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Hardware Price Book. Table 3 lists the available power

suffixes.

Model Description

G70473 AV4605, 33MHz, 32MB, 520MB disk,

525MB QIC tape

G70475 AV4605, 33MHz, 32MB, 1.4GB disk,

525MB QIC tape

G70500 AV4625, Dual 33MHz, 64MB, 2x520MB

disk

G70544 AV4625, 33MHz, 64MB, 525MB QIC

tape, 2.0GB DAT, VSA, 3.5GB HADA I
w/10' cable

G70513* §AV4605 32 user system (32MB, 2x520MB

disks, 525MB QIC tape, D1400i console

w/cable, VDA/255, 2x VDC 16, DG/UX)

G70514* AV4625 64 user system (64MB, 3x520MB

disks, 525MB QIC, D14001 console

w/cable, VDA/255, 4xVDC/16, DG/UX)

*32-user and 64-user packages do not include VDC

cables. Order cables of the appropriate length as separate

line items.

Table 2. Packaged systems.

Suffix Countries

none USA, Canada
I Japan

5 UK, Hong Kong

6 Australia, New Zealand

7 France, Germany, Spain, Sweden

8 Italy

9 Denmark, Greenland

0 Switzerland

Table 3. Power suffixes.

CPU Options

Uni-processor (AV4605) systems support a second

customer-instalable CPU on a daughterboard (see

Table 4).

Model Description

7,926 AV4605 2nd 33MHz CPU option

Table 4. AV4600 second CPU option.

Memory Options

The AV4600 Series supports memory increments of 8 or

32MB. These are attained with 4MB or 16MB memory

modules which must be added in pairs. Configuration

guidelines are as follows:

1. System has eight memory slots

Company Confidential
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2. Each add-on memory increment requires two slots Controllers)

3. Base memory requires two slots (32MB) or four — WTC Terminal Controller

slots (64MB) e Local Area Networks

; ; ; —- VLC Ethernet adapter
Table 5 lists the AV4600 Series memory options. _ VTRC Token Ring Network Adapter

Model __— Description Slots e Synchronous communications

- VSC/3 controller
7,018 8MB ECC Memory Package 2

7,019 32MB ECC Memory Package 2

Table 5. Memory options.

Controller Options

AV4600 Systems offer numerous integrated I/O options

on the system board:

Three asynchronous RS-232 ports

Two synchronous RS-232 ports

One Centronics parallel port

One high performance single-ended SCSI channel

One high performance IEEE 802.3 LAN interface

The AV4600 Seriesalso offers one /O daughterboard

interface and two 6U VMEbus slots. The daughterboard

interface supports a SCSI/LAN I/O board that provides a

second high-performance single-ended SCSI channel and

a second high-performance Ethernet interface using the

same controller chips as on the system board (see

Table 6).

WPWNE

Model Description Max.

7,423 2nd SCSI/LAN Option 1

Table 6. Daughterboard I/O option.

The AV4600 Series also supports the VSA Dual Channel

Fast SCSI-2 Host Bus Adapter. On the AV4600 Series it

is only qualified to support the H.A.D.A. IT Storage

Subsystem (see Table 7).

Model Description Max.

7430-K VSA Dual Channel Fast 1

SCSI-2 Host Bus Adapter

Table 7. VME SCSI option.

The AV4600 supports a full range of VME

communications controllers. These include:

e Asynchronous communications

- VAC/16 asynchronous multiplexor

- VDA/255 distributed asynchronous

communications host adapter (with VDC/16 030

or VDC/8p 030)

- 32 User Distributed Asynch Package (consists of

VDA/255 with two VDC/16 Distributed Cluster

For Internal Use Only

Table 8 lists available AV4600 communications

controllers and model numbers.

Model Description Max.

7405-K VLC Ethernet Controller 2

7411- VAC/16 Asyne Ctlr. 2

KA

7413-K § VSC/3 Sync Controller 1

7416-K | VTRC Token Ring Ctlr. 2

7418-K VDA/255 Dist. Adapter 1

7419 VDC/16 030 16-port cluster *

7,420 VDC8p 030 8-port cluster *

7424-K 32-User Distrib. Async Pkg. 1

7425-K | WIC Terminal Controller l

Table 8. VME communicatons controller and

distributed clusters.

Internal Mass Storage

All base system packages include one 320/525MB HH

QIC Cartridge Tape drive as a load and backup device.

This tape is mounted in one of the two forward mass

storage bays which can support either removable or fixed

media mass storage devices. The remaining bay is

available for expansion device (see Table 9).

Model Description

G6796-F 520MB 3.5" HH disk

G6685-F 1GB 5.25” FH disk

G6716-F 1.4GB 5.25" FH disk

G6562-F 1.44MB 3.5" HH diskette drive with

SA450/SCSI converter

G6563-F 1.2MB 5.25” HH diskette drive with

SA450/SCSI converter

G6629-F 600MB 5.25" HH CD-ROM

G6677-F 320/525MB QIC Tape

G6762-F 2GB 4mm DAT

046-001313-01

Table 9. Internal single-ended SCSI add-on

peripherals for the AV4600 Series chassis.

The rear (fixed media only) mass storage bays are filled

by either a 520MB FH or 1.4GB FH hard disk. If it is a

HH device, an additional bay is available for expansion.

Company Confidential
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Category From To Length Model Number

Asynchronous VAC/16, VDC/8p = Terminal/Printer 10 ft. 15340E010

Cables 030, VDC/16 030,

AV4600 bulkhead

15 ft. 15340E015

25 ft. 15340E025

Modem 10 ft. 15369E010

15 ft. 15369E015

25 ft. 15369E025

Host Adapter Cables VDA/255 VDC/16 030, 25 ft. 15338E025

VDC/8p 030

50 ft. 15338E050

100 ft. 15338E100

Pkg. 5 Barrel Connectors 15271D

Parallel Printer AV4600 Bulkhead § Centronics Printer 5 ft. 10,235

Cables Centronics

30 ft. 15293E030

VDC/8p Centronics Printer 15 ft 15345E015

25 ft. 15345E025

Synchronous Cables VSC/3, AV4600 Synchronous Modem 6 ft. 15290E006

Bulkhead

15 ft. 15290E015

25 ft. 15290E025

Ethernet Ethernet Drop Thick Ethernet (N-tap) 4,540

Transceivers Cable

Thick Ethernet (Vampire 4540-B

Tap)
Thin Ethernet (BNC-tap) 4540-A

Eight Port Ehternet Drop Ethernet drop cables (8) 4619-@

Transceiver Cable

Ethernet Drop Ethernet Adapter Ethernet Transceiver 5m 1,326

Cables (Teflon)

20m 1326-A

(Teflon)

5m (PVC) = 15274E005

20m (PVC) 15274E020

SCSI (single-ended) PHU PHU 1.3 ft. 15378E001

AV4600, PHU, CSS2/DC, 9-track 3 ft. 15378E003

CSS2/DC,

9-track |

AV4600, CSS PHU, CSS 2/DC, 9-track, 5 ft. 15378E005

2/DC, etc. etc.

AV4600 PHU, CSS2/DC, 9-track 10 ft. 15378E010

AV4600 (7423 PHU, CSS2/DC, 9-track 15 ft 15378E015

only)
SCSI (differential) VSA HADA II IOP 10 ft.

20 ft.

40 ft.

HADA II IOP HADA II IOP 1.8 ft. 15325E001

Table 10. AV4600 series cables and transcievers.

For Internal Use Only 046-001313-01 Company Confidential
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Current WATTS

(Amperes)

+5V +12V -12V

System Board 17 1 0.5 103

AV4600/4620 CPU Complex 2.5 0 0 (125

AV4605/4625 CPU Complex 3.5 0 0 17.5

4 Mbyte SIMM (each, average) 0.1 0 0 0.5

16 Mbyte SIMM (each, average) 0.15 0 0 0.75

SCSI LAN f/O Option Card 1.5 0.5 0 13.5

VDA/255 5.2 0.55 26.66

VAC/16 4.5 0.25 0.25 28.5

VSC/3 3.4 0.07 0.07 18.68

VIR 2 0 0 10

VLC 2.8 0.45 0 19.4

VTC 3 0.5 0 21

520MB Disk 1 2 0 29

1GB Disk 2 4 0 58

1.4GB Disk 0.65 1.9 0 26.05

525MB Tape 1.5 1.5 0 25.5

600MB CD/ROM 0.79 0.77 0 13.19

1.44MB Diskette (3.5") 0.51 1 0 14.55

1.2MB Diskette (5.25") 1.2 0 0 6

SCSI/SA450 Adapter Board (required for 0.07 0 0 0.35
diskettes)

SCSI Terminator 0.07 0 0 0.35

Table 11. AV4600 series power supply; maximum current and power.

Document Part Number

AV4600, 4620 Product Brief 012-004037-01

Using System Diagnostics (RBOS) 014-001863

Setting Up, Starting, Expanding, Maintaining AViiON 530, AViiON 4600 Computers 014-002091

Setting Up and Installing VMEbus options in AViiON 014-001867

Installation Road Map 069-701084

Guide to AViiON and DG/UX System Documentation 069-701085

Table 12. Related information.

Note that some mass storage devices, such as the 150MB

QIC tape and 179MB, 332MB or 662MB Winchester

disk are no longer offered on the AV4600 Series. The

resultant configuration simplification provides cost

savings that permit offering more functionality for less

money.

External Mass Storage

Additional mass storage expansion is provided via

external extension of the single-ended SCSI channel(s).

Subject to the cable length, seven device/channel and

supported device limitations described earlier, any

combination of CSS 2/DCs and PHUs is supported on the

For Internai Use Only 046-001313-01

single-ended SCSI channels. In addition, one reel-to-reel

tape may be configured in place of a PHU or CSS 2/DC.

See the AViiON Mass Storage MAPS/PLUS article (page

239-29) for PHU and CSS 2/DC_ configuration

information.

Disk array support is provided via the VSA Dual

Channel Fast SCSI-2 Host Bus Adapter (set for

differntial SCSD and the H.A.D.A. I Storage Subsystem.

A maximum of one VSA and two H.A.D.A. I's are

supported. See the H.A.D.A. IT MAPS/PLUS article

(page 239-63) for more configuration information.

Company Confidential
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Cabling

Terminals ordered with a bundled cable (including Caches |
. Data cache and instruction cache

system console) come with a 25 ft. cable. All other Size: (AV4605/4625): 96KB per

cables, must be ordered separately. Table 10 lists the
processor (32KB data,

model numbers for the AV4600 system cables. 64KB instruction)

. Organization: 4-way set
Important Ordering Notes associative

1. Select the system package that best fits your needs. Main Memory:

Add the appropriate suffix for power. 32MB—128MB with ECC

2. Select memory, second CPU, mass storage and Expansion: 4MB or 16MB

communications options as needed. modules

3. Each operating system license must be itemized on ncrements: 8 or 32MB

the Program License Schedule 501 and purchase Busses: 32-bit memory-to-cache;

order. 32-bit cache-to-processor

4. Order appropriate software distribution and

services packages.

5. For parallel devices connected to system bulkhead, Integrated 1/0:
order with -X suffix. Order cables separately. For LAN--
async devices attached to the system bulkhead een
(including system console), VAC/16, VDC/16, ° AMD 79C900 Controller

VDC8p, etc., a bundled cable may be ordered (-N Bandwidth: 10 Mbits/

suffix). This is a change from the method . anewiew LUS/SEC
previously used for AV4000 systems. Centronics-

. compatible

Power Parallel Port

Power consumption for all configurations should be Three Async
checked against the power supply output--particularly if Serial Ports .
third party devices will be added to loaded systems. RS-232 (two with modem
Current draws for all AVON internal components are control, one for system console);
listed in Table 11. current draws for all third party Baud rates up to 19.2 kilobaud
devices must be added. The worksheet on the following Twosyne
page will enable you to calculate current and total power Communications
requirements; current draw at three voltages (+5, +12, - Ports
12) must be summed and compared to what 1s available RS-232C
from the power supply. Transfer rates to 64Kbps per port

Asynchronous/

Synchronous

Specifications Integrated SCSI
NCR 53C700 Controller

PrOCESSOr: 33 MHz Motorola 88100 Bandwidth: 6.26 MB/s syne: 1.5
processor with integral FPU MB/s async.
Single- or dual-processor options dacchterboard

Management 2nd NCR 53C700 and 2nd AMD
"Six 88200 CMMUs/CPU 79C900 controllers
(AV4605/4625) Backplane: 7 _
4GB per process Motorola's VMEbus Revision C.1

IEEE P1014 Draft 1.2

Two 6U slots

For Internal Use Only 046-001313-01 Company Confidential
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Environmental:

Operating/Nonope Temp.: 0 - 38C/-40 - 70C

rating

Relative Humidity: 20 - 80%/10 -

90%

Electrical:

AC Voltage: 120V nominal (85-138 VAC)

220Vnominal (187-276 VAC)

AC Frequency: 47 - 63 Hz

Current draw: 8 amps at 120Vrms; 5 amps at

220 Vrms

Power supply: 325 Watts

Physical Dimensions:

24.75" high x 5.75" wide by 22"

deep
System Chassis 59 Ibs fully loaded (with disks

Weight: and tape).

MAXIMUM CURRENT PER DEVICE: +5V +12V -12V

Base system board (no memory or CPU complex) 17 I] 0.5

First CPU complex

16MB memory modules (2) 0.3 0 0

525MB tape drive 1.5 1.5 0

Other components:

CHECKING POWER LIMITS

+5V max. A<=37 A?

+12V max. A<=10A?

-12V max.<=1 A?

+5V max. W (5 X amperes) <=185 W?

+12V max. W (12 X amperes) <= 120 W?

-12V max. W (12 X amperes) <= 12 W?

Total W <= 317 W?

Figure 5. Power calculation worksheet for AV4600 series.

For Interna] Use Only 046-001313-01 Company Confidential
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Hardware

AV4600 and 4620 Servers

Fact Sheet

The AV4600 and AV4620 are high-performance midrange

servers based on the 33 MHz Motorola 88100 RISC CPU. With

uni- (AV4600) and dual- (A V4620) processors, ECC memory,

high-performance integrated SCSI and LAN controllers, and

VMEbus expansion options, these systems offer balanced,

outstanding performance (up to 78 MIPS) for database or

network servers.

Integrated System Board

e Two connectors for Motorola 88100 CPU complexes

— each complex includes one 33MHz 88100 CPU and

two 88200 cache and memory management units

— AV4600 comes with one complex standard

— AV4620 comes with two complexes standard

e 32to 1283MB ECC RAM (in 8 or 32MB increments)

e High-performance single-ended SCSI interface

— uses NCR 53C700 SCSI controller

— supports asynchronous (1.5MB/sec) or synchronous

(up to 6.25MB/sec) operation

e High-performance Ethernet (IEEE 802.3) interface using

AMD 79C900 controller

e Console port

e Two RS-232C serial ports with full modem control

e Centronics-compatible parallel port

e I/O daughterboard connector

e VMEbus interface

Daughterboard Options

e Second Motorola 88100 CPU complex for AV4600

e SCSI/LAN I/O

— one maximum

— second single-ended SCSI interface

— second IEEE802.3 interface

Attractive Tower Package

e Compact small-footprint deskside chassis

— (24.75" Hx 5.75" W x 22" D)

e Internal mass storage

e Two-slot 6U VMEbus card cage

e 325W power supply

Internal Mass Storage/Tape Back-up

e Deskside chassis can hold:

— four 5.25" half-height (HH) devices (two of which can

be removable), or
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— one 5.25" full-height (FH) device and two 5.25" HH

devices (two of which can be removable)

320/525MB HH QIC tape standard

— uses one removable media bay

Packages include:

a HH 332MB disk, or

a FH 662MB disk, or

a FH 1GB disk

— mounted in the rear fixed-media only bays

Devices supported:

— 1GB Winchester 5.25" FH SCSI

— 662MB Winchester 5.25” FH SCSI

— 332MB Winchester 5.25" HH SCSI

— 320/525MB QIC cartridge tape 5.25" HH SCSI

— 600MB CD-ROM 5.25" HH SCSI

— 1.2MB 5.25" diskette drive

— 1.44MB 3.5" diskette drive

External Mass Storage/Tape Back-up

External mass storage Peripheral Housing Unit (PHU)

— holds one 5.25" FH device and one 5.25" HH device or

three 5.25" HH devices

— number of PHUs limited by 19.8’ single-ended SCSI

cable limit

External Combined Storage Subsystem 2/DC (CSS 2/DC)

— holds up to five 5.25" FH devices or seven HH devices

(limited by the device maximum per SCSI controller)

— maximum disk space (with two SCSI controllers and

three CSS 2/DCs) is 13GB using 1GB disks

Devices supported:

1GB Winchester 5.25" FH SCSI

662MB Winchester 5.25" FH SCSI

332MB Winchester 5.25" HH SCSI

2GB cartridge tape backup 5.25" FH SCSI

— 320/525MB QIC cartridge tape

— 1600bpi 9-track tape drive (separate tabletop enclosure)

— 600MB CD/ROM 5.25" HH SCSI

— 590MB eraseable optical disk 5.25" FH SCSI

— 144MB 3.5" diskette drive

— 1,2MB 5.25" diskette drive

Standard Communications

High-performance Ethernet interface

— without transceiver or drop cable

— thick or thin Ethernet connections

Three asynchronous RS-232C interfaces

For Internal Use Only
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— from 150 to 19,200 baud Item Range

— one used for the system console

e Centronics compatible parallel printer port CPUs 1-2
Memory 32-128MB ECC

Optional Communications SCSI channels 1-2

e SCSI/LAN I/O Option (see Daughterboard Options) Disk 332 MB-13GB

e VME Options Ethernet LAN 1-4
— VAC/16 sixteen-port RS-232C asynchronous Token Ring LAN 0-2

multiplexor (maximum per system is two) Synchronous ports 0-3

— VDA/255 asynchronous subsystem host adapter Asynchronous connections 3-258 (1 for console)
(maximum per system is one) VME slots two 6U

— 32-user distributed asynchronous package ( VDA/255

with two VDC/16 distributed cluster controllers)

— VLC Ethernet controller (maximum per system is two)

— VTRN Token Ring Controller (two max per system)

— VSCf three-port synchronous communications

controller (maximum per system is one)

Customer Environment/Use Characteristics

e Customer-installable

e Customer-installable add-on memory, second CPU,

SCSI/LAN I/O, VME controllers, and peripheral options

e 4Qdb (quiet office) noise levels

e 90-day on-site warranty on all system components

Product Description

The AViiON 4600 and 4620 deskside servers bring anew level

of processing and I/O performance to the AViiON deskside

server line. Like all AViiON servers, they offer a wide range of

options for memory, mass storage, and uni- or dual-CPU con-

figurations (see Table 1). They differ from the AV4000/4100

systems in the following respects:

Faster 33MHz processor than the AV4000/4100 (16 or

20MHz) gives greater performance in CPU-intensive applica-

tions.

ECC memory improves reliability, particularly in larger con-

figurations.

AV4600 and 4620 higher-performance SCSI and LAN con-

trollers capitalize on balanced system design for better per-

formance at lower cost than VME-based controllers.

SCSI/LAN daughterboard (second SCSI/LAN) option in-

creases configurability and means better performance at

lower cost than VME-based controllers.

Support of VMEbus block mode transfers enables third-party

devices that require block mode.

For Internal Use Only 045-001313

Table 1. Configuration ranges for AV4600 and AV4620.

Architecture

Processor.The AViiON 4600 and 4620 servers are based on

Motorola 88000 RISC processors, and contain the 33MHz

88100 RISC CPU and 88200 CMMU (Cache/Memory Man-

agement Unit) chips. The 4600 has one 88100 and two 88200s,

while the 4620 includes two 88100s (one on the system board,

one on a daughterboard) and four 88200s (two on the system

board, two on a daughterboard). See the AViiON 5000/6000

Series MAPS/PLUS article beginning on page 202-13 for more

information about the 88K procesor architecture.

System Board.The AV4600/4620 series board is a single 18" x

12" multilayer PCB that includes:

e two connectors for 33MHz CPU complexes

e aclosely coupled, integrated floating point unit

e eight connectors that hold up to eight 4MB or 16MB

memory modules (high-performance interleaved memory

architecture requires that modules be added in pairs )

e industry-standard single-ended SCSI interface for

connecting disk and tape peripherals

e industry-standard IEEE 802.3 Ethernet interface (without

transceiver)

e console port

e two RS-232C asynchronous interfaces with full modem

control

e Centronics-compatible printer interface

e one I/O Bus connector for SCSI/LAN daughterboard

e interface logic that supports Revision C.1 of the VMEbus

specification

e time-of-boot clock and calendar

© power-up diagnostics

Figure 1 illustrates the AV4600/4620 system board architec-

ture. Note that the AV4600/4620 systems use the same system

board as the AV530 series. The mouse and keyboard connec-

tors are on the board, but they are not used for server configu-

rations.
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Figure 1. System block diagram.
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VMEbus Mass Storage

The VMEbus is one of the most popular 16/32-bit backplane

buses on the market today. Its wide use in the technical market,

Eurocard format, high performance, and versatility make it

appealing to a wide range of users. The AV4600 and 4620

systems use the VMEbus because it is an industry standard bus

that offers high performance at a reasonable price.

The VMEbus specification defines an interfacing system for

interconnecting data processing, data storage, and peripheral

control devices in a closely-coupled hardware configuration.

The VMEbus specification on the AV4600 and 4620 systems

conforms to Motorola’s Revision C.1 VMEbus specification.

The C.1 specification is a result of the IEEE P1014 Standard

Committee and the IEC 47b Standards Committee work. The

C.1 specification has been approved by the IEEE P1014 Stand-

ards Committee as draft 1.2. It is presently undergoing the final

stages of approval in both the JEEE and IEC.

The VMEbus specification covers the mechanical and the

electrical interface. The mechanical spec defines the types of

connectors, spacing between connectors, and physical layout

of the backplane. The connectors are 96-pin female-type; in the

AV4600 and 4620 Servers, a separate 6U backplane provides

two slots, each with two 96-pin connectors called J1 and J2 J1

is the upper one, and J2 is the lower). The power connection

for the system board is also on the backplane.

The VMEbus incorporates the concept of a Master and Slave.

The system board is considered a Master. VMEbus transactions

are governed by a single bus master that is determined through

an arbitration process. Bus arbitration is a mechanism that

enables control of the data bus transfer (DTB) to be passed to

one master in a group of masters, all of which are requesting

use of the DTB. On the AV4600 and 4620 Servers, the design

allows for more than one Master.

On the AV4600 and 4620 Servers, the internal high speed

system bus is interfaced to the VMEbus. This interface pro-

vides a bi-directional data path between the two buses, per-

forms the address decoding and bus arbitration. The

MBUS/V MEbus interface provides an integrated link between

the 8, 16, and 32-bit MBUS masters and slaves and the 8, 16,

and 32-bit VMEbus masters/slaves. It also defines the bus

arbitration mechanism.

Table 2 details the C.1 interface specifications and options and

the level of implementation on the AV4600 and 4620 Servers.
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Integrated SCSI Interface. The AV4600 and AV4620 offer an

integral SCSI interface (based on the NCR 53C700 controller)

for conecting mass storage devices. The SCSI bus originates on

the system board, connects the internal storage devices (using

4.75’ of SCSI cable) and then exits through a connector on the

rear bulkhead for external mass storage chasses. The SCSI

controller supports asynchronous (1.5MB/s) or synchronous

(6.25MB/s) operation. Up to seven devices can be supported

internally and through the external Peripheral Housing Unit

(PHU) or Combined Storage Subsystem 2/DC (CSS 2/DC).

SCSI Daughterboard provides a second SCSI channel, also

based on the 53C700 controller, which supports up to seven

additional devices. It plugs into a connector on the system

board. The SCSI bus is cabled directly to a second connector

on the rear bulkhead (using 0.88’ of SCSI cable).

Deskside Chassis. In the main deskside chassis, space is avail-

able for four HH (a maximum of two can be removable) or two

FH (a maximum of one can be removable) 5.25" devices.

Standard in all system packages is a 320/525MB HH QIC tape

drive. This leaves one internal HH 5.25" bay supporting either

a fixed or removable media device. One HH or FH Winchester

disk is also standard. If it is a HH device, an additional HH

fixe-media-only bay is available for expansion.

Internal cabling uses 4.75’ of SCSI cable on the integrated

controller and 0.88’ on the daughterboard controller.

Peripheral Housing Unit (PHU). The PHU is an external

mass storage chassis that holds three 5.25" HH removable

media devices or one FH and one HH device. Each PHU uses

2.25’ of internal SCSI cable.

Combined Storage Subsystem 2/DC (CSS 2/DC) is an external

mass storage chassis that holds up to five FH devices or seven

HH devices (HH device limit is based on the seven devices per

SCSI channel maximum). Each CSS 2/DC uses 4.7’ of internal

SCSI cable.

1600bpi or a 800/6250bpi 9-track Reel-to-Reel Tape Drives

are mounted in a stand-alone chassis and can replace a PHU or

CSS 2/DC on the SCSI bus.

Cabling. The single-ended SCSI bus has a maximum cable

length of 19.6’. The first cable from the AV4600/4620 chassis

to a PHU, CSS 2/DC, or reel-to-reel tape must be 5’ or greater.

Additional cables may be 1.3’. Figure 2 illustrates a possible

mass storage configuration.
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Specification Options

Data Transfer

Master:

Data Transfer

Slave:

VMEbus Slot 1

Functions:

Type of VMEbus

Arbiter:

Type of VMEbus

Requester:

Interrupt Registers:

Control Registers:

D32, D16, DO&(EQ)

No UAT (Unaligned Address Transfer)

A32, A24, A16

No Address only cycle

RMW (Read Modify Write)

No block transfer

D32, D16, DO&(EO)

No UAT. A32, A24

Address only cycle RMW

Block transfer supported

Decodes only 2 address bits along with

5 AM bits AM[5:0]

A 16 MHZ VMEbus system clock

The IACK and VMEbus grant daisy

chain driver

The VMEbus/MBUS and

MBUS/VMEbus time out logic are

programmable

The VMEbus arbitration time out logic

1 sec

VMEbus watchdog timer (64 micro-sec.)

All types selectable

RWD (Release When Done)

TENO (Interrupt enable reg.)

TEN 1

TEN ALL Not Supported

IST (Interrupt Status)

SETSWI (Set Software Interrupt)

CLRSWI (Clear Software Interrupt)

ISTATE (Interrupt State Reg.)

CLRINT (Clear Interrupt)

VIACK1 (VMEbus Interrupt

Acknowledge)

VIACK2

VIACK3

VIACK4

VIACKS

VIACK6

VIACK7

EXTAD supported

EXTAM supported

WHOAMI supported

Table 2. C1 Interface specifications and options.

Mass Storage Devices. The AV4600/4620 support a broad

range of mass storage devices. Specific models are described

in the Configurations/Ordering section of this article. For de-

vice parameters and specifications, see the AViiON Mass Stor-

age MAPS/PLUS article beginning on page 239-29,
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Some AViiON mass storage devices are not supported on the

AV4600 and 4620. These include the 15O0MB QIC tape and

179MB Winchester disk. Reducing configurations permits

passing along more functionality at a lower cost (for example,

substituting a standard 320/525MB tape for the 150MB tape).
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AV 4600 CSS 2/DC 9-track tape

Integrated SCSI '

Controller External Cable 5 47 External Cable

4.75' Internal 1.3'

SCSI! Cable °

CSS 2/DC PHU

SCSI/LAN

I/O Daughterboard External Cabie 5’ External Cable

0.88' Internal 4.7' 2.25'

SCSI Cable 1.3'

Figure 2. Sample mass storage configuration.

Communications

Integrated Asynchronous Controllers. The AV4600/4620 sys-

tem board supports three RS-232C ports. The first is dedicated

to the system console. The remaining ports support full modem

control. All support transfer rates from 150 baud to 19.2 Kbaud.

Each port has a DB-9 pin connector on the system board

bulkhead. Three 9-pin-to-25-pin converter cables are provided

with each system.

Integrated Centronics Parallel Port. One Centronics-compat-

ible parallel printer port is available via a DB-25 connector.

This port has DMA support to provide improved performance

for high-speed printers.

Integrated IEEE 802.3 Ethernet Controller. The integrated

Ethernet controller uses an AMD 79C900 controller to attain a

1OMbit/sec. maximum transfer rate. Internal FIFO buffers and

DMA support reduce system overhead. A drop cable and out-

board transceiver are required for the desired connection (thick

or thin Ethernet).

SCSI/LAN I/O Daughterboard. This daughterboard provides

a second LAN interface that "mirrors" the interface on the

system board (same controller chip and network performance).

As with the on-board controller, a drop cable and transceiver

are required.

VMEbus Controllers. The AV4600 and AV4620 support a full-

range of AVON VME communications controllers. These

include

For Internal Use Only 045-001313

VAC/16 16 RS-232C port asynchronous multiplexor

VDA/255 distributed asynchronous host adapter

VLC IEEE 802.3 Ethernet controller

VTRN IEEE 802.5 Token Ring controller

VSC/3 three-port synchronous communications controller

These are discussed in the AViiON VME Communications

Controllers MAPS/PLUS article beginning on page 271-113.

DG/UX

The AV4600/4620 are supported by DG/UX v.4 or later. Sys-

tems ordered with DG/UX and a hard disk will be shipped with

the operating system installed on the disk.

Hardware Support Services

The DGC Customer Service Division supports AViiON sys-

tems with state-of-the-art service technology. We offer several

service programs that include a full array of options to satisfy

users’ uptime requirements.

On-Call Service with a four-hour response goal lets the cus-

tomer select coverage periods and varied options that meet

specific application needs. Contracted on-site repair includes

unlimited parts, labor, and travel for a budgeted monthly fee.

Options include:
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e Multi-Year Plus --discounts up to 10% and price Model Description

protection in return for signing a three-, four-, or five-year

agreement 70391 AV4600, 33MHz, 32MB, 332MB disk,

e Extended Coverage --coverage up to seven days a week, 525MB tape
24 hours a day 70392 AV4600, 33MHz, 32MB, 662MB disk,

e Enhanced Response --two-hour on-site response for 525MB tape
installations within 50 miles of a Data General Service 70359 SO5MB ape MHz, 32MB, 1GB disk,
Center

e Basic Response--on-site response generally within 24 10393 SSMB. dual 33MHZ, 64MB, 1GB disk,
hours

e Multi-Device Deferred--standard discounts up to 40% to

customers who have large numbers of PCs, workstations,

terminals and desktop printers, and who can wait until a

specified number are down before placing a service call

On-Site Select Service is available for customer-maintainable

equipment. Toll-free telephone support is provided to help

customers identify inoperable part. The replacement part is

shipped overnight, and the customer may choose to either

install it with telephone assistance, or to request next-day

dispatch of a Field Engineer to complete the installation.

Additionally, both Services offer pre-payment discounts of up

to 25% for non-cancelable pre-payment terms and up to 10%

for cancelable pre-payment terms. On-Call Service pre-pay-

ment discounts start for terms as short as six months and

On-Site Select discounts start at terms of 24 months.

Warranty. AViiON Systems include a 90-day on-site warranty.

Customers may take advantage of a warranty conversion op-

tion by signing a Multiyear Plus Agreement. With this agree-

ment, warranty service is automatically upgraded to contract

service. This warranty covers all base system components and

memory and controller boards.

Configurations/Ordering

Packaged Systems

The AViiON 4600 Series Servers are offered in packaged

systems that contain one or more disks and a 525MB QIC tape

as a load device. Single and uni-processor systems are avail-

able. A variety of memory, mass storage, and communications

options are available to augment these base systems.

Table 3 lists the AV4600 Series system packages. Table 4 lists

the available power suffixes.
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Table 3. Packaged systems.

CountriesSuffix

USA, Canada

Japan

UK, Hong Kong

Australia, New Zealand

France, Germany, Spain, Sweden

Italy

Denmark, Greenland

0 Switzerland

none

Co On N Ne
Table 4. Power suffixes.

CPU Options

AV4600 systems are available in single- (AV4600) and dual-

processor (AV4620) configurations. Uni-processor systems

support a second customer-installable CPU on a daughterboard

(see Table 5).

Model Number _ Description

7021* AV4600 second 33MHz CPU option

045-001313

Table 5. AV4600 second CPU option. *Add suffix S for factory

installation at time of initial system order.

Memory Options

The AV4600 Systems support memory increments of 8 or

32MB. These are attained with 4MB or 16MB memory mod-

ules which must be added in pairs. Configuration guidelines are

as follows:

1. System has eight memory slots

2. Each add-on memory increment requires two slots

3. Base memory requires two slots (32MB) or 4 slots (64MB)

Table 6 lists the AV4600 Series memory options.
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Model Description Slots Model Description Max.

7018 8MB ECC memory package 2 7405-K VLC Ethernet controller 2

7019 32MB ECC memory package 2 7411-KA VAC/16 asynch. controller 2

7413-K VSC/3 synch. controller 1

Table 6. Memory options. 7416-K VIRNTokenRingcontroller 2
| 7418-K VDA/255 distributed adapter 1

Controller Options 7419 VDC/16 030 16-port cluster *
7420 VDC 030 8-port cluster *

AV4600 Systems offer numerous integrated I/O options on the 7424-K 32-user distributed asynch. 1

system board. These include: package

1. Three asynchronous RS-232 ports * Maximum supported is equal to the maximum supported by

2. One Centronics parallel port VDA.

; Oe high Peformance — noes AN interface Table 8. VME communications controllers and distributed

For further I/O options, the AV4600 Series offers one I/O

daughterboard interface and two 6U VMEbus slots. The

daughterboard interface supports a SCSI/LAN I/O board. This

board provides a second high-performance SCSI channel and

a second high-performance Ethernet interface using the same

controller chips as on the system board. See Table 7 for model

number information.

Model Description Max.

7423 Second SCSI/LAN I/O option 1

Table 7. Daughterboard I/O option.

The AV4600 supports a full range of VME communications

options. These include

e Asynchronous communications

— VAC/16 asynchronous multiplexor

— VDA/255 distributed asynchronous communications

host adapter (with VDC/16 030 or VDC/8p 030)

— 32 User Distributed Asynch Package (consists of

VDA/255 with two VDC/16 Distributed Cluster

Controllers)

e Local Area Networks

— VLC Ethernet adapter

— VTRN Token Ring Network Adapter

e Synchronous communications

— VSCPf controller

These are discussed in further detail in the AViiON Communi-

cations Controllers MAPS/PLUS article (pp. 271-113).

Table 8 lists available AV4600 communications controllers and

model numbers.
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clusters.

Internal Mass Storage

All base system packages include one 320/S25MB HH QIC

Cartridge Tape drive as a load and backup device. This tape is

mounted in one of the two forward mass storage bays which

can support either removable or fixed media mass storage

devices. The remaining bay is available for expansion devices.

Supported expansion devices are listed in Table 9.

Model Number Description

G6662-F 332MB 5.25" HH SCSI disk

G6554-F 662MB 5.25" FH SCSI disk

G6685-F 1GB 5.25" FH SCSI disk

G6562-F 1.44MB 3.5" HH diskette drive

with SA450/SCSI converter

G6563-F 1.2MB 5.25" HH diskette drive

with SA450/SCSI converter

G6629-F 600MB 5.25" HH CD-ROM

G6677-F 320/525MB QIC tape

Table 9. Internal add-on peripherals for the AV4600 systems

chassis.

The rear (fixed media only) mass storage bays are filled by

either a 662 MB FH, 1GB FH or 332MB HH hard disk. If it

is a HH device, an additional bay is available for expansion.

Note that some mass storage devices, such as the 150MB QIC

tape and 179MB Winchester disk are not supported on the

AV4600 Series. The resultant configuration simplification pro-

vides cost savings that permit offering more functionality for

less money.
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Category From To Length Model Number

Asynchronous Cables VAC/16, VDC/8p Terminal/Printer 10 ft. 15340E010

030, VDC/16 030

15 ft. 15340E015

25 ft. 15340E025

Modem 10 ft. 15369E010

15 ft. 15369E015

25 ft. 15369E025

AV4600 Bulkhead Terminal/Printer 5 ft. 1340-S

RS-232C

(including

console)

15 ft. 1340-T

25 ft. 1340

50 ft. 1340-A

Terminal/Printer (SW busy) 25 ft. 15307E025

Modem 25 ft. 1084M

50 ft. 1084M-A

Host Adapter Cables VDA/255 VDC/16 030, VDC/8p 030 25 ft. 15338E025

50 ft. 15338E050

100 ft. 15338E100

Pkg. 5 Barrel Connectors 15271D

Parallel Printer AV4600 Bulkhead Centronics Printer 5 ft. 10235

Cables Centronics

30 ft. 15293030

VDC/8p Centronics Printer 15 ft. 15345E015

25 ft. 15345E025

Synchronous Cables VSC/3 Synchronous Modem 6 ft. 15290E006

15 ft. 15290E015

25 ft. 1§290E025

Ethenet Transceivers Ethernet Drop Thick Ethernet (N-tap) 4540

Cable

Thick Ethernet (Vampire Tap) 4540-B

Thin Ethernet (BNC-tap) 4540-A

Eight Port Ethernet Drop Ethernet drop cables (8) 4619-@

Transceiver Cable

Ethernet Drop Cables Ethernet Adapter Ethenet Transceiver 5m (Teflon) 1326

20m (Teflon) 1326-A

5m (PVC). 15274E005

20m (PVC) 15274E020

SCSI PHU, CSS 2/DC, PHU, CSS 2/DC, 9-track, etc. 1.3 ft. 15378E001

9-track, etc.

3 ft. 15378E003

AV4600, PHU, PHU, CSS 2/DC, 9-track, etc. 5 ft. 15378E005

CSS 2/DC, etc.

10 ft. 15378E010

15 ft. 15378E015

Table 10. AV4600 cables and transceivers.

Company Confidential 045-001313 For Internal Use Only



Data General

MAPS/PLUS

Volume II

Hardware

External Mass Storage

Additional mass storage expansion is provided via external

extension of the SCSI channel(s). Subject to the cable length,

seven device/channel and supported device limitations de-

scribed earlier, any combination of CSS 2/DCs and PHUs is

supported. In addition, one reel-to-reel tape may be configured

in place of a PHU or CSS 2/DC. See the AVON Mass Storage

MAPS/PLUS article (page 239-29 to 239-49) for PHU and

CSS 2/DC configuration information.

Cabling

All external cables, including the system console cable, must

be ordered separately. Table 10 lists the model numbers for the

AV4600 system cables.

Important Ordering Notes

1. Select the system package that best fits your needs. Add the

appropriate suffix for power.

2. Select memory, second CPU, mass storage, and

communications options as needed.

3. Each operating system license must be itemized on the

Program License Scheduls 501 and purchase order.

4. Order appropriate software distribution and services

packages.

Open Systems

AV4600 and 4620 Servers

202-70.12

July 1991

5. For asycnhronous (or parallel) devices connected to system

bulkhead (including system console), order devices with -X

suffix. Order cables separately. For devices attached to

VAC/16, VDC/16, VDC/8p, etc., a bundled cable may be

ordered. This is a change from the method previously used

for AV4000 systems.

Power

Power consumption for all configurations should be checked

against the power supply output -- particularly if third party

devices will be added to loaded systems. Current draws for all

AViiON internal components are listed in table 12.; current

draws for all third party devices must be added. The worksheet

on the following page will enable you to calculate current and

total power requirements; current draw at three voltages (+5,

+12, -12) must be summed and compared to what is available

from the power supply.

CURRENT (Amperes) WATTS
+5V +12V -12V

System Board 16.00 1.00 0.50 98.00

CPU Complex 2.50 0.00 0.00 12.50

4 Mbyte SIMM (draw shown for max. 8 SIMMs) 0.80 0.00 0.00 4.00

16 Mbyte SIMM (draw shown for max. 8 SIMMs) 1.20 0.00 0.00 6.00

SCSL LAN I/O Option Card 1.50 1.00 0.00 19.50

VDA/255 3.00 0.20 0.00 17.40

VAC/16 3.00 0.25 0.15 19.80

VSC/3 3.00 0.10 0.06 16.92

VTRN 2.00 0.00 0.00 10.00

VLC 2.50 1.00 0.00 24.50

322 MB Disk 1.20 2.50 0.00 36.00

662 MB Disk 2.00 4.00 0.00 58.00

1 GB Disk 2.00 4,00 0.00 58.00

525 MB Tape 1.50 1.50 0.00 25.50

600 MB CD/ROM 1.60 1.80 0.00 29.60

Table 12. AV 46XX Power Supply; maximum current and power.
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Related Information

Document Description Model Number

AV 4600, 4620 product brief 012-4037

Using System Diagnostics (RBOS) 014-001863

Setting Up, Starting, Expanding, Maintaining AViiON 530, AViiON 4600 Computers 014-002091

Setting Up and Installing VMEbus options in AViiON 014-001867

Installation Road Map 069-701084

Guide to AViiON and DG/UX System Documentation 069-701085

Table 13. Related Information.

MAXIMUM CURRENT PER DEVICE: +5V +12V -12V

Base system board (no memory or CPU complex) | 16.00 1.00 0.50

First CPU complex 2.50 0.00 0.00

16 MB memory modules (2) 0.30 0.00 0.00

525 MB tape drive 1,50 1.50 0.00

Other components;

CHECKING POWER SUPPLY LIMITS

+5V max. A <= 37 A?

+12V max. A<= 10 A?

-12V max. <= 1 A?

+5V max. W (5 X amperes) <= 185 W?

+12V max. W (12 X amperes) <= 120 W?

-12V max. W(12 X amperes) <= 12 W?

Total W <= 317 W?

Power calculation worksheet for AV 46XX.
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Processor:

33 MHz Motorola 88100 processor with integral FPU

Single- or dual-processor options

Virtual Memory Management:

Two 88200 CMMUs/CPU; 4 GB per process

Caches:

Data cache and instruction cache

Size: 16 KB per side

Organization: 4-way set associative

Main Memory:

32 MB—128 MB with ECC

Expansion: 4 MB or 16 MB modules

Increments: 8 or 32 MB

Busses: 32-bit memory-to-cache; 32-bit

cache-to-processor

Integrated [/0:

LAN—ETHERNET IEEE 802.3

AMD 79C900 Controller

Bandwidth: 10 Mbits/sec

Centronics-compatible Parallel Port

Three Serial Ports

RS-232 (two with modem control, one for system

console);

Baud rates up to 19.2 kilobaud

Asynchronous/Synchronous SCSI

NCR 53C700 Controller

Bandwidth: 6.26 MB/s sync; 1.5 MB/s async.

SCSI/LAN daughterboard; 2nd NCR 53C700 and 2nd

AMD 79C900 controllers

For Internal Use Only
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Backplane:

Motorola’s VMEbus Revision C.1

TEEE P1014 Draft 1.2

Two 6U slots

Environmental:

Operating/Nonoperating Temperature: 0 - 38°C/-40 -

70°C

Operating/Nonoperating Relative Humidity: 0 - 80%/10 -

90%

Electrical

AC Voltage: 120V nominal (85-138 VAC); 220V

nominal (187-276 VAC)

AC Frequency: 47 - 63 Hz

Current draw: 8 amps at 120Vrms; 5 amps at 220Vrms

Power supply: 325 Watts

Physical Dimensions:

24.75" high x 5.75" wide by 22" deep

System Chassis Weight: 59 Ibs. fully loaded (with disks

and tape)

Monitor Weight: approx. 60 Ibs.

aa

wp
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AViiON 210D Plus Series Single-User Workstations

Fact Sheet

This revision reflects new, higher performance and new packaged

system model numbers.

The AViiON 210D Plus (AV210D) Series of single-user,

monochrome workstations is designed for the professional

workstation user. These new entry-level workstations deliver

the performance and functionality of the AV310 Series

workstations in a monochrome environment.

Complete single-board system functionality

¢ Advanced, entry-level UNIX single-user workstation based

on Motorola 88K RISC Processor running at 20 MHz clock

speed

¢ Tightly coupled, on-chip Floating Point Unit

¢ ‘Two 88200 Cache and Memory Management Units (CMMU)

for improved performance (23 MIPS performance based on

the Dhrystone benchmark)

¢ Complete, single board system in small desktop package

e¢ Standard 8 MB memory in base package

¢ Can operate as a diskless node in a network

e Advanced 32-bit RISC technology

¢ Packaged in the AV310 desktop package

¢ 4MB on 16MB parity memory modules

¢ Memory expansion capability of up to 7, 4MB on 16MB

memory modules, for a total of up to 112MB

e Industry standard SCSI interface for disk and

tape units

e Three-button optical mouse with pad

¢ PC/AT-101 compatible keyboards

Graphics

e High performance, bit-mapped graphics with dedicated,

dual ported display memory

— Monochrome: 1280x1024x1 Displayable resolution

e High resolution, flicker-free 20" near flat monochrome

monitor

e¢ Tightly-coupled graphics architecture employs a 32-bit wide

bus for optimal bit-mapped graphics and multi-windowing

performance

¢ Low-level graphics library

e Standard MIT distribution of X11 13

e X Server, Xlib, X Toolkit, X Clients

¢ Support for OSF/Motif

For Internal Use Only 046-001240-02

Customer environment/use characteristics:

¢ Customer installable and maintainable

¢ Customer installable add-on memory and peripherals

¢ 40db (quiet office) noise levels

¢ One year mail-in warranty on all components

Communications

e Ethernet controller standard (without transceiver or drop

cable)

¢ Thick or Thin net connections available

¢ Two asynchronous, RS232C interfaces - from 150 to 19,600

baud

Product Description

The AV210D Plus is Data General’s most powerful mono-

chrome desktop workstation. It is available in a single configur-

ation: a monochrome system with 8MB memory running at 20

MHz. The system board can accommodate up to 7 memory

modules for up to 112MB of main memory.

Architecture

The AV210D Plus Workstation is based on the existing AV310

architecture. The AViiON Workstation system board consists

of a single 16" x 16" multilayer PCB, which includes:

e a 20 MHz Motorola 88100 RISC CPU and two 88200

CMMUs

¢ closely coupled, integrated floating point unit

¢ 7 connectors capable of holding up to 7 16MB memory

modules for a total of 112MB

¢ industry standard SCSI interface for connecting peripherals

such as disk and tape

¢ industry-standard 802.3 Ethernet interface (w/o transceiver)

¢ AT-compatible or Japanese AX-compatible keyboard interface

¢ mouse interface

¢ monochrome graphics controller

¢ two asynchronous interfaces - RS232 with full

modem support

¢ time-of-boot clock and calendar

¢ power-up diagnostics and auto netboot

Company Confidential
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Model Description

Packaged System

Includes keyboard, monitor, and mouse - Without Disk

70409 8MB System, 20 MHz, 20" Monochrome Monitor

70410 Japanese 8MB System, 20 MHz, 20" Monochrome Monitor

Packaged System

With 322 MB Disk and PHU

70411 8MB System, 20 MHz, 20" Monochrome Monitor

70412 Japanese 8MB System, 20 MHz, 20" Monochrome Monitor

Options:

7000 4MB memory expansion module

7012 8MB memory expansion package

7014 16MB memory expansion package

4512 Three-button optical mouse for use on AViiON workstations only.

Includes optical pad.

6488 101/102 key AT-Style keyboard - REQUIRES LANGUAGE SUFFIX*

*See Table 2.

Table 1. Model numbers

Peripherals Model Number Description

The AV210D Plus Workstation is supported by the existing G10565 PHU

AV310 peripherals. See table.

G6605 662 MB Disk in PHU

hi rdware. The AV210 graphics hardware consists ofGraphics Hardware graph G6603 179 MB Disk/150 MB Tape in PHU
an integrated monochrome controller. The monochrome con-

troller is connected directly to the M-BUS on the main system 6600 179 MB Disk in PHU

board for maximum performance. The monochrome unit in- G6591-A 2GB Cartridge Tape 5 1/4" full height

cludes in PHU

¢ NEC uPD72120 Advanced Graphics Display Controller

e eight 256K video RAMS

¢ RS-343A monitor interface

¢ video timing logic

¢ addressable resolution of 1638 horizontal by 1024 vertical

¢ viewable resolution of 1280 x1024 with 614 x 1024 used as

for off-screen storage of fonts or menus

Japanese Language Versions

The monochrome units can be configurated to support the

Japanese language character set. With the availability of

the Japanese AX-compatible keyboard and the ability to

add an additional 4 Mbits of memory on the monochrome

controller, the AViiON Workstation will allow customers to

utilize the workstation for Japanese Language applications and

environments.

Company Confidential 046-001240-02

Table 4. External Peripherals

Model Number Description

G6677-E 525 MB QIC Tape add-on for PHU

6539-E 179 MB Disk add-on for PHU

6662-E 332 MB Disk add-on for PHU

6554-E 662 MB Disk add-on for PHU

G6591-E 2 Gbyte Cartridge Tape 5 1/4" full height

for PHU

G6562-E 1.44 MB 3 1/2" half height Diskette Drive

with SA450/SCSI converter

G6563-E 1.2 MB 5 1/4" half height Diskette Drive

with SA 450/SCSI converter

G6562-EX 1.44 MB 3 1/2" half height Diskette Drive

without SA450/SCSI converter

G6563-EX 1.2 MB S 1/4" half height Diskette Drive

without SA450/SCSI converter

Table 5. External Add-On Peripherals for PHU

For Internal Use Only
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Model Number — Description Model Number Description

G6677-F 525 MB QIC Tape add-on 4540 Ethernet transceiver for connecting to

6539-F 179 MB Disk add-on standard ethernet cable, requires drop

cable for connecting from the back of the

6662-F 332 MB Disk add-on system to the transceiver (model 1326)

6554-F 662 MB Disk add-on 4540-A Ethernet transceiver for connecting to

6685-F 1.0 GB Disk add-on “thin” ethernet cable, requires drop

G6591-F 2 Gbyte Cartridge Tape 5 1/4" full height cable for connecting from the back of the
system to the transceiver (model 1326)

G6562-F 1.44 MB 3 1/2" half height Diskette Drive 4619 Hicht port Ethernet t ver f

with SA 450/SCSI converter ignt port Ethernet transceiver tor con-
necting up to eight Ethernet drop cables

G6563-F 1.2 MB 5 1/4" half height Diskette Drive 1326 5 foot Ethernet d ble £ '

with SA450/SCSI converter a cme rop ca © oreonne®
ing workstation to transceiver (Teflon)

G6562-FX 1.44 MB 3 1/2" half height Diskette Drive 15274E005 5 foot Eth d able f

without SA450/SCSI converter oot t ernet Crop “a € for connecting
workstation to transceiver (PVC)

G6563-FX 1.2 MB 5 1/4" half height Diskette Drive -

without SA450/SCSI converter Table 7. Ethernet options.

Table 6. Internal Add-On Peripherals for the AV 530

Systems Chassis.

WICSS2/DC W/PHUI1 W/PHU2 & PHU3 Totals

Disk Tape Disk Tape Disk Tape Disk Tape

SGB - 5GB _

4GB 2GB 4GB 2GB

1.3GB - 1.3GB each - 3.9GB -

1.0GB 525MB 1.3GB each ~ 3.6GB 525MB

Table 8. Typical maximum configurations.

For Internal Use Only 046-001240-02 Company Confidential
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Configurations/Ordering

The AV210D Plus Workstation is offered as a packaged system

with or without peripherals (see ‘Table 1 for model numbers).

The packaged system consists of

e the system chassis,

¢ 20" monochrome monitor,

¢ mouse,

¢ keyboard, and

¢ a peripheral package.

Each system chassis includes

¢ a 20 MHz system board,

¢ 8 MB of main memory,

¢ integral industry standard Ethernet LAN interface (IEEE

802.3),

¢ industry standard Small Computer Standard Inter-

face (SCSI) for high performance I/O, and

¢ two (2) RS-232C async ports with full modem control.

AViiON 210D Plus Workstations July 1991

Check with DG/Direct for Ethernet drop cables.

The external peripheral options use existing AV310 periph-

erals. See Tables 4-7, for maximums see ‘Table 8.

Ordering Workstations

1. Select the package that best fits your needs. Add the

appropriate suffix for font and power.

2. Each license must be itemized on the Program License

Schedule 501 and purchase order.

3. Order appropriate software distribution and service

packages.

Related Information

Part Number Title

012-003861 AVIiON 210D Plus Single-User

Workstation Product Brief

014-001880 Technical Notice for AViiON 210 Series

Systems: Programming System Control

You must order a transceiver (model 4540, 4540-A OR 4619) and I/O Registers

and a drop cable (model 1329) for each workstation that is to 014-001881 Technical Notice for AV210 Series Systems:

be connected to Ethernet (see ‘Table 10). Programming System Control and I/O

Registers

Suffix Language

“A US English <P
-B UK English

-C French

-D German

-S Japanese—AX-compatible* (available

only on the Japanese models)

-G Spanish

-] Italian

-Y Swiss

-N Swedish

* AX is the International standard for the Japanese Language

Table 9. Language suffixes for keyboards.

Model Description

4540 Ethernet transceiver for connecting to

standard Ethernet cable—requires drop

cable for connecting from the back of the

system to the transceiver (model 1329)

4540-A Ethernet transceiver for connecting to

“thin” Ethernet cable—requires drop cable

for connecting from back of the system to

the transceiver (model 1329)

4619 Eight-port Ethernet transceiver for

connecting up to eight Ethernet drop cables

Table 10. Ethernet transceivers.

Company Confidential 046-001240-02 For Internal Use Only
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AViiON 200D Plus Series Single-User Workstations

Fact Sheet

This revision reflects new, higher memory capacity and

new packaged system model numbers.

The AViiON 200D Plus (AV200D) Series of single-user,

monochrome workstations is designed for technical pro-

fessionals. These new entry-level workstations deliver the

performance and functionality of the AV300 Series

workstations.

Complete single-board system functionality

e Advanced, entry-level UNIX single-user workstation

based on Motorola 88K RISC Processor running at

16.67 MHz clock speed

e Tightly coupled, on-chip Floating Point Unit

¢ Two 88200 Cache and Memory Management Units

(CMMU) for improved performance (17 MIPS

performance based on the Dhrystone benchmark)

¢ Complete, single board system in small desktop package

e Standard 8 MB memory in base package

¢ Can operate as a diskless node in a network

¢ 12 MB/sec Memory bus

e Advanced 32-bit RISC technology

e Packaged in the AV300 desktop package

e 4MB parity memory modules

e Memory expansion capability of up to 7, 4MB memory

modules, for a total of 23MB

e Industry Standard SCSI interface for disk and

tape units

e Three-button optical mouse with pad

¢ PC/AT-101 compatible keyboards

Graphics

e High performance, bit-mapped graphics with

dedicated, dual ported display memory

— Monochrome: 1280x1024x1 Displayable resolution

e High resolution, flicker-free 20” near flat monochrome

monitor

e Tightly-coupled graphics architecture employs a 32-bit

wide bus for optimal bit-mapped graphics and

multi-windowing performance

¢ Low-level graphics library

e Standard MIT distribution of X11 r3

e X Server, Xlib, X Toolkit, X Clients

e Support for OSF/Motif

For internal Use Only 046-001240-01

External Mass storage/Tape back-up

e External mass storage uses the existing AV300 Series

peripherals

Customer environment/use characteristics:

e Customer installable and maintainable

e Customer installable add-on memory and peripherals

e 40db (quiet office) noise levels

e One year mail-in warranty on all components

Communications

e Ethernet controller standard (without transceiver or

drop cable)

e Thick or Thin net connections available

e Two asynchronous, RS232C interfaces - from 150 to

19,600 baud

Product Description

The AV200D Plus is Data General’s entry-level mono-

chrome desktop workstation. It anchors the AViiON work-

station line by providing aggressive pricing at the

performance level of the AV300 workstations.

The AV200D Plus Series is available in a single configur-

ation: a monochrome system with 8 MB memory running

at 16.67 MHz. The system board can accommodate up to

7 memory modules for a total 23MB of main memory.

Architecture

The AV200D Plus Workstation is based on the existing

AV300 architecture (see the AV300 MAPS/PLUS article

beginning on page 202-3 for additional information). The

AViiON Workstation system board consists of a single 16”

x 16” multilayer PCB, which includes

e a 16.67 MHz Motorola 88100 RISC CPU and two

88200 CMMUs

e closely coupled, integrated floating point unit

e four connectors capable of holding up to four 4MB

memory modules

e industry Standard SCSI interface for connecting

peripherals such as disk and tape

e industry-standard 802.3 Ethernet interface (w/o

transceiver)

e AT-compatible or Japanese AX-compatible keyboard

interface

Company Confidential
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Model Description

Packaged System

Includes keyboard, monitor, and mouse - Without Disk

70401

70420

8MB System, 16 MHz, 20” Monochrome Monitor

Japanese 8MB System, 16 MHz, 20” Monochrome Monitor

Packaged System

With 179 MB Disk and PHU

70403

70404

SMB System, 16 MHz, 20” Monochrome Monitor

Japanese 8MB System, 16 MHz, 20” Monochrome Monitor

Packaged System

With 322 MB Disk and PHU

SMB System, 16 MHz, 20” Monochrome Monitor

70405 Japanese 8MB System, 16 MHz, 20” Monochrome Monitor

70406

Options:

7000 4MB memory expansion module

7012 8MB memory expansion package

4512 Three-button optical mouse for use on AViiON

workstations only. Includes optical pad.

6488 101/102 key AT-Style keyboard - REQUIRES

LANGUAGE SUFFIX*

*See Table 2.

Table 1. Model numbers

¢ mouse interface

¢ monochrome graphics controller

¢ two asynchronous interfaces - RS232 with full

modem support

e time-of-boot clock and calendar

¢ power-up diagnostics and auto netboot

Peripherals

The AV200D Plus Workstation is supported by the existing

AV300 peripherals.

Graphics Hardware. The AV200 graphics hardware con-

sists of an integrated monochrome controller. The mono-

chrome controller is connected directly to the M-BUS on

the main system board for maximum performance. The

monochrome unit includes

For internal Use Only 046-001240-01

¢ NEC uPD72120 Advanced Graphics Display Controller

e eight 256K video RAMS

e RS-343A monitor interface

e video timing logic

e addressable resolution of 1638 horizontal by 1024

vertical

e viewable resolution of 1280 x1024 with 614 x 1024 used

as for off-screen storage of fonts or menus

Japanese Language Versions

The monochrome units can be configurated to support the

Japanese language character set. With the availability of

the Japanese AX-compatible keyboard and the ability to

add an additional 4 Mbits of memory on the monochrome

controller, the AVION Workstation will allow customers to

utilize the workstation for Japanese Language applications

and environments.

Company Confidential
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Configurations/Ordering

The AV200D Plus Workstation is offered as a packaged

system with or without peripherals (see Table 1 for model

numbers). The packaged system consists of

e the system chassis,

e 20” monochrome monitor,

¢ mouse,

e keyboard, and

¢ a peripheral package.

Each system chassis includes

e a 16.67 MHz system board,

¢ 8 MB of main memory,

e integral industry standard Ethernet LAN interface

(IEEE 802.3),

e industry standard Small Computer Standard Interface

(SCSI) for high performance I/O, and

® two (2) RS-232C async ports with full modem control.

You must order a transceiver (model 4540, 4540-A OR

4619) and a drop cable (model 1329) for each workstation

that is to be connected to Ethernet (see Table 3).

AViiON 200D Plus Workstations January 1991

Model Description

4540 Ethernet transceiver for connecting to

standard Ethernet cable—requires drop

cable for connecting from the back of the

system to the transceiver (model 1329)

4540-A Ethernet transceiver for connecting to

‘‘thin’’ Ethernet cable—requires drop

cable for connecting from back of the

system to the transceiver (model 1329)

4619 Eight-port Ethernet transceiver for

connecting up to eight Ethernet drop

cables

Table 3. Ethernet transceivers.

Check with DG/Direct for Ethernet drop cables.

The external peripheral options use existing AV300

peripherals.

Ordering Workstations

1. Select the package that best fits your needs. Add the

appropriate suffix for font and power.

2. Each license must be itemized on the Program License

Suffix Language Schedule 501 and purchase order. | |

3. Order appropriate software distribution and service

-A US English packages.

-B UK English

Related Information
-C French

-D German Part Number Title

S Japanese—AX-compatible* (available 012-003861 AViiON 200D Plus Single-User

only on the Japanese models) Workstation Product Brief

“G Spanish 014-001878 Technical Notice for AViiON 3000 and
-J Italian 4000 Series Systems: Programming

System Control and I/O Registers

-Y Swiss

014-001879 Technical Notice for AV 3000 and

-N Swedish 4000 Series Systems: Programming

* AX is the International standard for the Japanese System Control and I/O Registers

Language 014-001880 Technical Notice for AViiON 200

Table 2. Language suffixes for keyboards. Series Systems: Programming System
Control and I/O Registers

014-001881 Technical Notice for AV 200 Series

Systems: Programming System

Control and I/O Registers

ae

vp

For internal Use Only 046-001240-01 Company Confidential
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AViIiON 200D Series Single-User Workstations

Fact Sheet

The AVHiON 200D (AV200D) Series of single-user,

monochrome workstations is designed for technical profes-

sionals. These new entry-level workstations deliver the per-

formance and _ functionality of the AV300_ Series

workstations for the price of a PC.

Complete single-board system functionality

e Advanced, entry-level UNIX single-user workstation

based on Motorola 88K RISC Processor running at

16.67 MHz clock speed

e Tightly coupled, on-chip Floating Point Unit

e Two 88200 Cache and Memory Management Units

(CMMU) for improved performance (17 MIPS

performance based on the Dhrystone benchmark)

¢ Complete, single board system in small desktop package

e Standard 8 MB memory in base package

e Can operate as a diskless node in a network

e 12 MB/sec Memory bus

e Advanced 32-bit RISC technology

e Packaged in the AV300 desktop package

e 4MB parity memory modules

¢ Memory expansion capability of up to four, 4MB

memory modules, for a total of 16MB

e Industry Standard SCSI interface for disk and tape

units

e 3 Button optical mouse with pad

e PC/AT-101 compatible keyboards

Graphics

e High performance, bit-mapped graphics with

dedicated, dual ported display memory

— Monochrome: 1280x1024x1 Displayable resolution

e High resolution, flicker-free 20” near flat monochrome

monitor

e Tightly-coupled graphics architecture employs a 32-bit

wide bus for optimal bit-mapped graphics and

multi-windowing performance

¢ Low-level graphics library

e Standard MIT distribution of X11 r3

e X Server, Xlib, X Toolkit, X Clients

e Support for OSF/Motif

046-001240

External Mass storage/Tape back-up

e External mass storage uses the existing AV300 Series

peripherals

Customer environment/use characteristics:

e Customer installable and maintainable

e Customer installable add-on memory and peripherals

e 40db (quiet office) noise levels

e One year mail-in warranty on all components

Communications

e Ethernet controller standard (without transceiver or

drop cable)

e Thick or Thin net connections available

e Two asynchronous, RS232C interfaces - from 150 to

19,600 baud

Product Description

The AV200D is Data General’s entry-level monochrome

desktop workstation. It anchors the AVION workstation

line by providing aggressive pricing at the performance

level of the AV300 workstations.

The AV200D Series is available in a single configuration: a

monochrome system with 8 MB memory running at 16.67

MHz. The system board can accommodate up to four

memory modules for a total 16MB of main memory.

Architecture

The AV200D Workstation is based on the existing AV300

architecture (see the AV300 MAPS/PLUS article beginning

on page 202-3 for additional information). The AViiON

Workstation system board consists of a single 16” x 16”

multilayer PCB, which includes

e a 16.67 MHz Motorola 88100 RISC CPU and two

88200 CMMUs

e closely coupled, integrated floating point unit

e four connectors capable of holding up to four 4MB

memory modules

e industry Standard SCSI interface for connecting

peripherals such as disk and tape

Company Confidential
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Model Description

Packaged System

Includes keyboard, monitor, and mouse - Without Disk

70153

70154

SMB System, 16 MHz, 20” Monochrome Monitor

Japanese 8MB System, 16 MHz, 20” Monochrome

Monitor

Packaged System

With 179 MB Disk and PHU

70155

70156

8MB System, 16 MHz, 20” Monochrome Monitor

Japanese 8MB System, 16 MHz, 20” Monochrome

Monitor

Packaged System

With 322 MB Disk and PHU

70157 8MB System, 16 MHz, 20” Monochrome Monitor

70158 Japanese 8MB System, 16 MHz, 20” Monochrome

Monitor

Options:

7000 4MB memory expansion module.

7012 8MB memory expansion package

4512 Three-button optical mouse for use on AVIION

workstations only. Includes optical pad.

6488 101/102 key AT-Style keyboard - REQUIRES

LANGUAGE SUFFIX*

*See Table 2.

Table 1. Model numbers

e industry-standard 802.3 Ethernet interface (w/o

transceiver)

e AT-compatible or Japanese AX-compatible keyboard

interface

e mouse interface

¢ monochrome graphics controller

e two asynchronous interfaces - RS232 with full modem

support

e time-of-boot clock and calendar

® power-up diagnostics and auto netboot

Peripherals

The AV200D Workstation is supported by the existing

AV300 peripherals.

Graphics Hardware. The AV200D graphics hardware

consists of an integrated monochrome controller. The

monochrome controller is connected directly to the M-

BUS on the main system board for maximum perfor-

046-001240

mance. The monochrome unit includes

e NEC uPD72120 Advanced Graphics Display Controller

e eight 256K video RAMS

e RS-343A monitor interface

e video timing logic

e addressable resolution of 1638 horizontal by 1024

vertical

e viewable resolution of 1280 x1024 with 614 x 1024 used

as for off-screen storage of fonts or menus

Japanese Language Versions

The monochrome units can be configrated to support the

Japanese language character set. With the availablility of

the Japanese AX-compatible keyboard and the ability to

add an additional 4 Mbits of memory on the monochrome

controller, the AVION Workstation will allow customers to

utilize the workstation for Japanese Language applications

and environments.

Company Confidential
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Configurations/Ordering Model Description

The AV200D Workstation is offered as a packaged system 4540 Ethernet transceiver for connecting to
with or without peripherals (see Table 1 for model num- standard Ethernet cable—requires drop

cable for connecting from the back of

bers). The packaged system consists of the system to the transceiver (model
e the system chassis, 1329)

¢ 20" monochrome monitor, 4540-A Ethernet transceiver for connecting to
° mouse, ‘* thin” Ethernet cable—requires drop

e keyboard, and cable for connecting from the back of

e a peripheral package. the system to the transceiver (model

1329)

4619 Eight-port Ethernet transceiver for

Each system chassis includes connecting up to eight Ethernet drop

© a 16.67 Mhz system board, cables

¢ 8 MB of main memory,

e integral industry standard Ethernet LAN interface

(IEEE 802.3),

¢ industry standard Small Computer Standard Interface

(SCSI) for high performance I/O, and

¢ two (2) RS-232C async ports with full modem control.

You must order a transceiver (model 4540, 4540-A OR

4619) and a drop cable (model 1329) for each workstation

that is to be connected to Ethernet (see Table 3).

Suffix Language

-A US English

-B UK English

-C French

-D German

-S Japanese—AX-compatible* (available

only on the Japanese models)

-G Spanish

-I Italian

-Y Swiss

-N Swedish

* AX is the International standard for the Japanese

Language

Table 3. Ethernet transceivers.

Check with DG/Direct for Ethernet drop cables

The external peripheral options use existing AV300

peripherals

Ordering Workstations

1. Select the package that best fits your needs. Add the

appropriate suffix for font and power.

2. Each license must be itemized on the Program License

Schedule 501 and purchase order.

3. Order appropriate software distribution and service

packages.

Related Information

Product Brief

Table 2. Language suffixes for keyboards.

012-003861 AViiON 200D Single-User

Workstation

Technical Notice for AVION

3000 and 4000 Series Systems:

Programming System Control

and I/O Registers

Technical Notice for AV 3000 and

4000 Series Systems:

Programming System Control

and I/O Registers

Technical Notice for AViiON 200

Series Systems: Programming

System Control and I/O Registers

Technical Notice for AV 200 Series

Systems: Programming System

Control and I/O Registers

014-001878

014-001879

014-001880

014-001881

046-001240 Company Confidential
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-AViiON 3200 Server

Fact Sheet

The AV 3200 Server provides a low-cost alternative for

customers who do not require the configurability and perfor-

mance of the AV 4000 Series.

The AV 3200 is suitable for many time-sharing and server

environments.

The AV 3200, packaged in a small-footprint tower, has an

integrated motherboard with CPU-parity memory, SCSI bus

controller, Ethernet controller, and VME interface. An asyn-

chronous, synchronous or LAN communications controller

is supported by a 6U VMEbus slot.

In a time-sharing environment, as many as 16 asynchronous

devices are supported by the VME Asynchronous Controller

VAC/16. The AV 3200 can be connected to other intelligent

systems by using an industry-standard IEEE 802.3 Ethernet

LAN to act as file-, compute-, or cleaved- application servers.

As an synchronous commmunciations gateway, up to three .

ports are supported by using the VME Synchronous Con-

troller (VSC/3). A second Ethernet interface is provided by

the VME LAN Controller (VLC).

Integrated System Board

e 16.67 Motorola 88100 RISC Processor

e Two 88200 Cache and Memory Management Units

(CMMU)

e Eight- to 16 MB byte-parity RAM (via 4MB SIMMs)

e Industry-standard SCSI interface for disk and tape

- Supports synchronous (4 Mbits/sec) and asynchronous

(1.5 Mbits/sec) operation

- Supports internal storage only

e IEEE 802.3 LAN interface

¢ Two RS-232C serial ports (one used for system console)

¢ Centronics-compatible parallel port

e Hardware support for Motorola’s VMEbus (Revision C.1)

Attractive Tower Package

¢ Compact small-footprint deskside chassis

~ (24.75H x §.7SW x 22D)

Internal mass storage (see following)

One-slot (6U) VMEbus card cage

@ 325W power supply

For Internal Use Only
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Internal Mass Storage/Tape Back-up

e Deskside chassis can hold four 5.25” half-height (HH)

devices (two can be removeable) or one 5.25” full-height

(FH) device and two 5.25” HH devices (two can be

removeable)

- 150 MB HH QIC tape is standard and uses one

removeable media bay

- Packages include either a HH 332 MB or FH 662 MB

Winchester disk

e Devices supported

- 662 MB Winchester 5.25” FH SCSI

- 332 MB Winchester 5.25” HH SCSI

- 179 MB Winchester 5.25” HH SCSI

150 MB QIC150 Cartridge Tape 5.25” HH SCSI

Standard Communications

e Ethernet interface standard (without transceiver or drop

cable). Supports either thick or thin net connections

e Two asynchronous, RS232C interfaces - from 150 to 19600

baud (one for system console)

e Centronics compatible parallel printer port

Standard VME Expansion Boards

e VAC/16 16 RS-232C-port asynchronous multiplexor (with

two 8-port junction boxes) - maximum of one - OR

e¢ VSC/3 three-port synchronous communications board -

maximum of one - OR

e VLC Ethernet LAN controller - maximum of one

Customer Environment/Use Characteristics

e Customer installable and maintainable

e Customer installable add-on memory

e 40db (quiet-office) noise levels

e 90-day on-site warranty on all system components

Company Confidential
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Package Model Numbers

e G70142: 8 MB, 16 MHz AV 2200 Base System, 332 MB Disk,

150 MB tape, VAC/16

© G70143: 8 MB, 16 MHz AV 2200 Base System, 662 MB Disk,

150 MB tape, VAC/16

e G70145: 8 MB, 16 MHz AV 2200 Base System, 332 MB Disk,

150 MB tape, VSC/3

© G700146: 8 MB, 16 MHz AV 3200 Base System, 662 MB

Disk, 150 MB tape, VSC/3

e G70149: 8MB, 16 MHz AV 3200 Base System, 332 MB Disk,

tape

© G70150: 8MB, 16 MHz AV 3200 Base System, 662 MB Disk,
tape

Product Description

The AV 3200 is a ‘‘cousin’’ of the AV 4000 Series systems. Both

offer RISC power in a compact package. Customers should

be aware of the following performance and configuration

differences summarized in Figure 1.

Open Systems

AViiON 3200 Server

Features AV 3200 AV 4000

CPU 16.7 MHz 16.7, 20 MHz

single only single and dual

MIPS 17 17-40

Disk 1 GB internal 1 GB internal

2 GB external

Memory 8-16 MB 8-32 MB

VME slots 1 2

Maximum

Async connects 18 130

Table 1. Entry-level server comparison: AV 3200 — AV 4000.

Architecture

The AViiON/3200 server is based on an 88000 RISC processor

from Motorola and contains the 88100 RISC CPU and two

88200 cache/MMU (Memory Management Unit) chips. See

the AViiON 5000/6000 Series MAPS/PLUS article on

page 202-13 for more information about the 88K processor

architecture.

The AV 3200 system board is a single 18 x 12” multilayer PCB

that includes

¢ 16.67 MHz Motorola 88100 RISC CPU and two 88&200

CMMUs

¢ Closely coupled, integrated floating-point unit

For Internal Use Only 046-001239
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e Four connectors capable of holding up to four, 4 MB

memory modules

e Interface logic supporting Revision C.1 of the VMEbus

e Industry-standard SCSI interface for connecting

peripherals such as disk and tape

e Industry-standard 802.3 Ethernet Interface (w/o

transceiver)

e Two, asynchronous interfaces - RS232 with one offering

full modem support

e Parallel line printer interface (Centronics or Data Products

compatible)

e Time-of-Boot clock and calendar

e Power-up diagnostics

VMEbus

The VMEbus is one of the most popular 16/32-bit backplane

buses on the market today. Its Eurocard format, performance,

and versatility are some of the reasons that it appeals to a wide

range of users, especially in the technical marketplace. DGC

chose the VMEbus for the AViiON systems because it is an

industry-standard bus that offers high performance at a

reasonable price (on the AViiON 5000/6000 Series Systems,

the VMEbus implementation was designed to accommodate

block mode transfers, but the AVIION 3200 does not support

this option to the C.1 specification). The VMEbus specifica-

tion defines an interface system for interconnecting data

processing, data storage and peripheral control devices in a

closely-coupled hardware configuration. The specification for

the VMEbus that is incorporated in the AViiON 3200 conforms

to Motorola’s Revision C.1 VMEbus specification.1

The VMEbus specification provides for a mechanical and an

electrical interface. The base mechanical specification defines

the types of connectors, spacing between connectors, and

physical layout of the backplane. The connectors are 96-pin

female connectors. In the AViiON 3200, a separate 6U

backplane been designed to provide two slots, each slot

consisting of two 96-pin connectors called Jl and J2, the J1

connector being the uppermost connector and J2 the lower.

In addition to the VMEbus slots, the backplane provides the

power connection for the system board.

The VMEbus incorporates the Master/Slave concept. Within

this framework, the system board is the Master, since it con-

trols the flow of data between itself and any other device (the

Slave). Data transfers initiated by VMEbus devices other than

the system board are considered ‘‘slave’’ transfers. VMEbus

devices can transfer data to the AV 3200’s internal system bus

(MBUS) in single words, half-words, or bytes.
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VMEbus transactions are governed by a single-bus Master that

is determined through an arbitration process. Bus arbitration

is a mechanism that enables control of the data bus transfer

(DTB) to be passed to one master in a group of masters, all

of which are requesting use of the DTB. On the AViiON 3200

Series, the design allows for more than one Master, but the

system board is always a Master.

On'the AViiON 3200 Series systems, the internal high-speed

system bus (MBUS) is interfaced to the VMEbus. This inter-
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face provides a bi-directional data path between the two

busses, and performs the address decoding and bus arbitra-

tion. The MBUS/VMEbus interface provides an integrated

link between the 8-, 16-, and 32-bit MBUS masters and slaves

as well as the 8-, 16-, and 32-bit VMEbus masters/slaves. It also

defines the bus arbitration mechanism.

The C.1 interface specifications and options implemented on

the AViiON 3200 are listed in Table 2.

Data Transfer Master: D32, D16, DO8(EO)

A322, A24, Al6

No block transfer

D232, Dl6, DO&(EQO)

No UAT

A322, A24

Address only cycle

RMW

No block transfer

Data Transfer Slave:

VMEbus Slot 1 Functions:

Type of VMEbus Arbiter:

Type of VMEbus Requester:

Interrupt Registers:

SGL (Single Level)

IENI

IST (Interrupt Status)

VIACK2

VIACK3

VIACK4

VIACKS

VIACK6

VIACK7

EXTAD supported

EXTAM supported

WHOAMI supported

Control Registers:

No UAT (Unaligned Address Transfer)

No Address only cycle

RMW (Read Modify Write)

Decodes only 2 address bits along with 5 AM bits AM[S5:0]

A 16 MHZ VMEbus system clock.

The LACK and VMEbus grant daisy chain driver.

The VMEbus/MBUS and MBUS/VMEbus time out logic (32 micro-sec.).

The VMEbus arbitration time out logic (64 micro-sec.).

VMEbus watchdog timer (64 micro-sec,).

RWD (Release When Done)

IENO (Interrupt enable reg.)

IEN ALL Not Supported

SETSWI (Set Software Interrupt)

CLRSWI (Clear Software Interrupt)

ISTATE (Interrupt State Reg.)

CLRINT (Clear Interrupt)

VIACK]1 (VMEbus Interrupt Acknowledge)

Table 2. C.1 interface specifications and options.
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Mass Storage Asynchronous Communications

The AV 3200 offers an integral SCSI bus controller for con-

necting mass storage devices. The SCSI bus originates on the

system board and provides connection for the internal storage

devices. The SCSI controller supports either asynchronous (1.5

MB/s) or synchronous (4 MB/s) operation. Up to four devices

can be supported internally. Space is provided for four HH

(maximum two removable) or one FH and two HH 5§.25”

devices. Standard in all system packages is a 5.25” HH 150 MB

cartridge tape that conforms to the QIC 150 industry standard,

and either a 332MB 5.25” HH Winchester disk with 14ms

access time or a 662 MB 5.25” FH Winchester disk with 16ms

access time. A 179 MB 5.25” Winchester disk with 18ms access

time is available to fit the remaining bay. The 662MB and

I79MB disks are capable of synchronous or asynchronous

operation, while the 322 MB disk can operate in asynchronous

mode only.

DG/UX

The AV 3200 is supported by DG/UX revision 4.30 or greater.

A complete discussion of its features and licensing require-

ments is found in the DG/UX 4.30 MAPS/PLUS article (page

301-012.3).

The AV 3200 is supported by a unique set of DG/UX model

numbers that authorize the connection of unlimited numbers

of users and include a Right to Use only. Media and docu-

mentation must be ordered separately.

QOOLASMIAN Server/Multiuser Operating System

DG/UX

GNU C

Documenter Tool Kit (DTK)

POOIASMIAN DG/UX

GNU C

Documentor Tool Kit (DTK)

TCP/IP

ONC/NFS

X WINDOWS

OSF/MOTIF

Communications

_ The system board supports two RS232C asynchronous ports

and an [EEE 802.3 Ethernet LAN port. In addition, the

VMEbus slot supports either a VAC/I6 synchronous

communications controller or a VSC/3 synchronous com-

munications controller or a VLC Ethernet controller. These

use the same boards that are supported on the AV 5000/6000,

but all require changes due to chassis differences. For the

AV 3200 Series, each board is sold in a 6U Eurocard form

factor, with air dams and external connectors. In addition,

some modifications have been made to ensure mechanical and

environmental compliance with Data General and government

standards. See the MAPS/PLUS VME Communications

Controllers article for a complete description of the optional

VME communications controllers (page 271-113).
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The two serial ports on the system board provide data rates

of up to 19.2 Kbps full duplex. The first of these ports sup-

ports the system console. The second can be used to connect

an additional asynchronous device. This line supports full

modem control.

The VAC/16 (VME Asynchronous Controller/16), provides 16

RS-232C lines with modem control. Each VAC/16 includes a

Motorola 68020 processor, 192 KB static RAM buffer, 128 KB

EPROM, and two custom VLSI octarts. All 16 lines are full

duplex. The board has an aggregate data rate of 16 x 19.2 Kbps

full duplex.

In AV3200 Series systems the VAC/16 connects to two external

junction boxes via five-foot shielded cables. Each junction box

provides eight DB-25 connectors. The junction boxes use the

same board as the VAC/16 bulkhead connector panel which

is used on the AV5000 series.

Synchronous Communications

Synchronous communications for the AV 3200 are handled

by the VSC/3 (VME Synchronous Controller/3). This board

provides three multi-protocol serial communications channels

(RS232C/RS422) with full-duplex DMA operation using two

Zilog 8530 SCC chips (this same board is called the VSC/4

on AV 5000 systems—only three ports can be connected on

AV 3200 systems due to cabling restrictions). The board is built

around an 8 MHz Intel 80186 processor and contains 512 KB

of on-board zero-wait-state RAM with parity. The hardware

design allows for data to be transferred to and from the host

system using either the dual-ported memory buffer or the

32-bit full duplex DMA circuitry. This board can handle two .

independent sync protocols simultaneously; however, initial

software offerings will support only a single protocol.

Aggregate throughput is 1.6 Mb/sec.

LAN Communications

Ethernet LAN communications are provided by the integrated

Ethernet controller on the system board and the optional VLC

(VME Ethernet LAN controller). Both controllers provide

access to 10 Mbit/second IEEE 802.3 Ethernet LANs via a

15-pin sub-D connector. A drop cable and a standard Ethernet

N-tap or a Thin Ethernet BNC-tap transceiver are required.

Hardware Support Services

Field Support Services

Data General Field Engineering supports AViiON systems

with state-of-the-art service technology. We offer several types

of service programs that include a full array of options

designed to satisfy users’ uptime requirements.

Company Confidential



Data General

MAPS/PLUS

Volume II

Hardware

The On-Call Agreement lets the customer select coverage

periods and varied options that meet specific application

needs. Contracted on-site repair includes unlimited parts,

labor, and travel for a budgeted monthly fee. In conjunction

with the terms of the basic agreement, users may also purchase

additional options such as Extended On-Site Coverage,

Enhanced On-Site Response and Critical Response.

The Multiyear Plus Agreement includes all the benefits of an

On-Call Agreement and more. Signing a Multiyear Plus

Agreement with a term of two to five years gives customers

discounts of up to 10 percent over the life of their agreement.

The Extended Warranty Service (EWS) Agreement provides

a low-cost alternative to on-site service and requires customer

participation in the service effort. Data General provides

telephone assistance through its Customer Support Center and

provides any required parts. The customer is responsible for

calling the Field Engineering Customer Support Center,

assisting in problem diagnosis, returning the defective part

to Data General, and reinstalling the replacement part

provided by Data General.

For more information about service options, contact a Data

General salesperson or call the Data General Field Engineer-

ing Telemarketing Group at 1-800-325-3065 (in MA, call

1-800-952-4300).

Warranty

AVIiON Server Systems include a 90-day on-site warranty.

Customers may take advantage of a warranty conversion

option by signing a Multiyear Plus Agreement. With this

agreement, warranty service will automatically be upgraded

to contract service. This warranty covers all base system com-

ponents as well as memory and controller boards. Mass

storage peripherals and packages carry either a 90-day on-site,

a one-year mail-in, or a one-year on-site warranty depending

upon whether they are AVIiION Server-specific, shared with

AViiON workstations, or shared with MV/Family systems.

Consult your Blue Pages for the correct warranty codes.

Ordering

System Packages

The AViiON 3200 is offered as systems packages that include

a single CPU, 8 MB RAM, single disk and 150 MB cartridge

tape. Table 3 lists the packaged systems and model numbers.

Table 4 lists the available power suffixes. Additional memory

or mass storage can be ordered as separate options.
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Model Description

G70142 8 MB, 16 MHz AV 3200 Base System, 332

MB Disk, 150 MB Tape VAC/16

G70143 8 MB, 16 MHz AV 3200 Base System, 662

MB Disk, 150 MB Tape, VAC/16

G70145 8 MB, 16 MHz AV 3200 Base System, 332

MB Disk, 150 MB Tape, VSC/3

G70146 8 MB, 16 MHz, AV 3200 Base System, 662

MB Disk, 150 MB Tape, VSC/3

G70149 8 MB, 16 MHz AV 3200 Base System, 332

MB Disk, 150 MB Tape

G70150 8 MB, 16 MHz AV 3200 Base System, 642

MB Disk, 150 MB Tape

Table 3. AV 3200 system packages.

CountriesSuffix

USA, Canada

Japan

UK, Hong Kong

Australia, New Zealand

France, Germany, Spain, Sweden

Italy

Denmark, Greenland

SwitzerlandSODIUM |
Table 4. AV 3200 power options.

Memory Options

The system board can support a maximum of 16 MB of byte

parity memory via 4 MB SIMMs. The base packages offer

8 MB—a maximum of two additional SIMMs may be added.

Model numbers for these options are in Table S.

Model Description Max. #

7000-K 4 MB Expansion Memory Module 2

7012-K 8 MB Expansion Memory Package * 1

Available only at time of system purchase.

046-001239

Table 5. AV 3200 System board options.
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The integral and optional Ethernet controllers require a

transceiver and drop cable. Table 6 lists the available options

and model numbers.

Open Systems

AViiON 3200

Table 8 lists the model numbers for the AV 3200.

Model Description

Ethernet transceiver for connecting to standard

ethernet cable, requires drop cable for connect-

ing from the back of the system to the

transceiver.

Ethernet transceiver for connecting to thin

ethernet cable, requires drop cable for connect-

ing from the back of the system to the

transceiver.

Eight port Ethernet transceiver for connecting

up to eight Ethernet drop cables.

1326 5 foot Ethernet drop cable for connecting

4540

4540-A

4619

system to transceiver.

Table 6. Communications connectivity options.

Mass Storage

The AV 3200 Series chassis can support a maximum of four

HH or one FH and two HH peripherals. Each package in-

cludes one disk drive (either 332 MB HH or 662 MB FH) and

a HH 150 MB QIC tape. Table 8 lists the available options.

on the Program License Schedule 501 and purchase order.

Model Description 4, Order appropriate software distribution and services’

packages.

6577-J 150 MB QIC Tape add-on
6539-J 179 MB Disk add-on

6662-J 332 MB Disk add-on Related Information

Table 7, AV 3200 internal mass storage options. See Table 12

Systems ordered with DG/UX and a disk will receive the

operating system installed on the disk. Media and documen-

tation must be ordered separately. Title Part Number

Cabling AV 2200 Product Brief 012-003773

. : \V i /NOTE: For asynchronous (or parallel) devices connected to GUx a) ape PLUS erie ae OIE 02
VAC junction boxes, order devices with an X-suffix. Order

cables separately. For devices attached to base-system ports Table 9. Related information.

(including system console), a bundled cable may be ordered.

For internal Use Only 046-001239 Company Confidential

15340E010 10’ async terminal cable (VAC/16 only)

15340E015 15’ async terminal cable (VAC/16 only)

15340E025 25’ async terminal cable (VAC/16 only)

10235 5’ Centronics printer cable

1084M Modem control (25 ’) processor to modem

1084M-A Modem control (10') processor to modem

1340-S RS232 (5 ‘) processor to asynchronous

device (including system console)

1340-T 15' processor to asynchronous device

(including system console)

1340 15’ processors to asynchronous device

(including system console)

50’ processor to asynchronous device

(including system console)

1340-A

Table 8. AY 3200 cable options.

important Ordering Notes

For a complete description of DG/UX and ordering informa-

tion, please refer to the DG/UX MAPS/PLUS article on page

301-012.3.

To Order:

1. Select the system package that best fits your needs. Add

the appropriate suffix for power.

2. Select memory, mass storage options as needed.

3. Each operating system license ordered MUST be itemized

202-80

May 1990



Data General Volume II Open Systems 202-81

MAPS/PLUS Hardware AViiON 3200 Server May 1990

Specifications Peripherals
5.25” Winchester disks: 179 MB HH 5.25” SCSI

Processor: — 16ms average access

Motorola 88100 16.67 or 25 MHz 88100 pro- time
cessor with integral FPU - 4MB/s transfer rate

Memory Management (sync)

Virtual memory Two 88200 CMMUs; 4 GB - 1.5MB/s transfer rate
per process (async)

Caches 332MB HH 5.25” SCSI - l4ms average access

Data cache and instruction Size: 16 KB per side time
cache Organization: 4-way set ~ ‘cyne) s transfer rate

; associative - 1.SMB/s transfer rate
Main Memory | . (async)

8 MB - 16 MB with Expansion: 4-MB modules 662MB FH 5.25"SCSI _- 18ms average access
byte parity Busses: 32-bit memory-to- time

cache; 32-bit - 4MB/s transfer rate
cache-to-processor (sync)

Integrated I/O - 1.5MB/s transfer rate
IEEE 802.3 Ethernet-LAN Bandwidth: 10 Mbits/sec (async)

Parallel Port Centronics- and Data Tape Drives: 1ISOMB 5.25” HH QIC

Products-compatible Cartridge tape

Two Serial Ports RS-232 (one with modem - Can read/write QIC

control); baud rates up to 120MB;

19.2 kilobaud can read QIC

SCSI Asynchronous and syn- 40MB and 60MB

chronous operation - I2KB/sec sustained

VMEbus Backplane data transfer rate

Motorola’s VMEbus Revision C.1, ieee P1014 DRAFT 1.2 - Single-ended SCSI

One 6U slots interface
Environmental - 2 GB 5.25” FH 8mm

Temperature Operating/Nonoperating: cartr idge tape
0 - 38°C/-40 - 70°C 1600bpi PE for mat

Relative Humidity Operating/Nonoperating: reel-to-reel tape drive

20-80% 90% feo culoElectrical u
AC Voltage: OV nominal ~ 25/100 ips selectable

(85-138 VAC) - 160 KB/sec PE transfer

520V nominal rate (instantaneous)

- 6 to 10.5” diameter reels

(187-276 VAC) - Single-ended SCSI
AC Frequency interface

47 - 63 Hz VMEbus Asynchronous 16 full-duplex

Current draw 8 amps at 120Vrms Controller RS-232C ports

5 amps at 220Vrms

Power Supply 325 Watts ~ 16x 9600bps aggregate
Physical maximum transfer rate

; , , - Motorola 68020 with
Dimensions: 24.75” high x 5.75” wide by 192 KB static RAM

| 22" deep buffer, 28KB
Weight: - EPROM, 2 custom VLSI

System Chassis: 59 Ibs. fully loaded (with octarts

disks and tape) VMEbus Synchronous ~ 3 RS232/RS422 ports
Monitor: approx. 60 Ibs. Controller ~ Intel 80186 with 512 KB RAM

64 KB dual-ported RAM

4a

ep
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AViiON 100D Series Single-User Workstations

Fact Sheet

The AViiON 100D (AVI00D) Series of single-user,

monochrome workstations is designed for technical profes-

sionals. These new entry-level workstations deliver the per-

formance and _ functionality of the AV300 _ Series

workstations for the price of a PC.

Complete single-board system functionality

e Advanced, entry-level UNIX single-user workstation

based on Motorola 88K RISC Processor running at

16.67 MHz clock speed

e Tightly coupled, on-chip Floating Point Unit

¢ Two 88200 Cache and Memory Management Units

(CMMU) for improved performance (17 MIPS

performance based on the Dhrystone benchmark)

¢ Complete, single board system in small desktop package

e Standard 8 MB memory in base package

e Can operate as a diskless node in a network

e 12 MB/sec Memory bus

e Advanced 32-bit RISC technology

e Packaged in the AV300 desktop package

e 4MB parity memory modules

¢ Memory expansion capability of up to 4, 4MB memory

modules, for a total of 16MB (16MB board not

available)

e Industry Standard SCSI interface for disk and

tape units

e Three-button optical mouse with pad

e PC/AT-101 compatible keyboards

Graphics

e High performance, bit-mapped graphics with

dedicated, dual ported display memory

— Monochrome: 1280x1024x1 Displayable resolution

e High resolution, flicker-free 20” near flat monochrome

monitor

e Tightly-coupled graphics architecture employs a 32-bit

wide bus for optimal bit-mapped graphics and

multi-windowing performance

e Low-level graphics library

e Standard MIT distribution of X11 r3

e X Server, Xlib, X Toolkit, X Clients

e Support for OSF/Motif

External Mass storage/Tape back-up

e External mass storage uses the existing AV300 Series

peripherals

For internal Use Only 046-001281

Customer environment/use characteristics:

e Customer installable and maintainable

e Customer installable add-on memory and peripherals

e 40db (quiet office) noise levels

e One year mail-in warranty on all components

Communications

e Ethernet controller standard (without transceiver or

drop cable)

e Thick or Thin net connections available

e Two asynchronous, RS232C interfaces - from 150 to

19,600 baud

Product Description

The AV100D is Data General’s entry-level monochrome

desktop workstation. It anchors the AViiON workstation

line by providing aggressive pricing at the performance

level of the AV300 workstations.

The AV100D Series is available in a single configuration:

a monochrome system with 8 MB memory running at

16.67 MHz. The system board can accommodate up to 7

memory modules for a total 23MB of main memory.

Architecture

The AV100D Workstation is based on the existing AV300

architecture (see the AV300 MAPS/PLUS article beginning

on page 202-3 for additional information). The AViiON

Workstation system board consists of a single 16” x 16”

multilayer PCB, which includes

e a 16.67 MHz Motorola 88100 RISC CPU and two

88200 CMMUs

e closely coupled, integrated floating point unit

e four connectors capable of holding up to four 4MB

memory modules

e industry Standard SCSI interface for connecting

peripherals such as disk and tape

e industry-standard 802.3 Ethernet interface (w/o

transceiver)

e AT-compatible or Japanese AX-compatible keyboard

interface

¢ mouse interface

¢ monochrome graphics controller

¢ two asynchronous interfaces - RS232 with full modem

support
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Model Description

Packaged System

Includes keyboard, monitor, and mouse - Without Disk

70301 8MB System, 16 MHz, 20” Monochrome Monitor

70302 Japanese 8MB System, 16 MHz, 20” Monochrome Monitor

Options:

7000 4MB memory expansion module.

7012 8MB memory expansion package

4512 Three-button optical mouse for use on AViiON

workstations only. Includes optical pad.

6488 101/102 key AT-Style keyboard - REQUIRES

LANGUAGE SUFFIX*

*See Table 2.

Table 1. Model numbers

e monochrome graphics controller

¢ two asynchronous interfaces - RS232 with full modem

support

e time-of-boot clock and calendar

¢ power-up diagnostics and auto netboot

Peripherals

The AVI00D Workstation is supported by the existing

AV300 peripherals.

Graphics Hardware. The AV100 graphics hardware con-

sists of an integrated monochrome controller. The mono-

chrome controller is connected directly to the M-BUS on

the main system board for maximum performance. The

monochrome unit includes

For internal Use Only 046-001281

e NEC uPD72120 Advanced Graphics Display Controller

e eight 256K video RAMS

e RS-343A monitor interface

e video timing logic

e addressable resolution of 1638 horizontal by 1024

vertical

e viewable resolution of 1280 x1024 with 614 x 1024 used

as for off-screen storage of fonts or menus

Japanese Language Versions

The monochrome units can be configurated to support the

Japanese language character set. With the availability of

the Japanese AX-compatible keyboard and the ability to

add an additional 4 Mbits of memory on the monochrome

controller, the AVIION Workstation will allow customers to

utilize the workstation for Japanese Language applications

and environments.

Company Confidential



Data General

MAPS/PLUS

Volume Il

Hardware

Configurations/Ordering

The AV100D Workstation is offered as a packaged system

without peripherals (see Table 1 for model numbers). The

packaged system consists of

e the system chassis,

e 20” monochrome monitor,

¢ mouse, and

e keyboard.

Each system chassis includes

¢ a 16.67 Mhz system board,

¢ 8 MB of main memory,

e integral industry standard Ethernet LAN interface

(IEEE 802.3),

e industry standard Small Computer Standard Interface

(SCSI) for high performance I/O, and

e two (2) RS-232C async ports with full modem control.

You must order a transceiver (model 4540, 4540-A OR

4619) and a drop cable (model 1329) for each workstation

that is to be connected to Ethernet (see Table 3).

Open Systems

AViiON 100D Workstations
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January 1991

Model Description

4540 Ethernet transceiver for connecting to

standard Ethernet cable—requires drop

cable for connecting from the back of the

system to the transceiver (model 1329)

4540-A Ethernet transceiver for connecting to

“‘thin’’ Ethernet cable—requires drop

cable for connecting from back of the

system to the transceiver (model 1329)

4619 Eight-port Ethernet transceiver for

connecting up to eight Ethernet drop

cables

Table 3. Ethernet transceivers.

Check with DG/Direct for Ethernet drop cables.

The external peripheral options use existing AV300

peripherals.

Ordering Workstations

1. Select the package that best fits your needs. Add the

appropriate suffix for font and power.

Suffix Language 2. Each license must be itemized on the Program License

Schedule 501 and purchase order.

-A US English 3. Order appropriate software distribution and service

-B UK English packages.

-C French .
Related Information

-D German

-S Japanese— A X-compatible* (available Part Number Title

only on the Japanese models) 012-003955 AViiON 100D Single-User
-G Spanish Workstation Product Brief

-J Italian 014-001878 Technical Notice for AViiON 3000 and

4000 Series Systems: Programming

-Y Swiss System Control and I/O Registers

-N Swedish 014-001879 Technical Notice for AV 3000 and

* AX is the International standard for the Japanese 4000 Series Systems: Programming
Language System Control and I/O Registers

Table 2. Language suffixes for keyboards. 014-001880 Technical Notice for AViiON 200

Series Systems: Programming System

Control and I/O Registers

014-001881 Technical Notice for AV 200 Series

Systems: Programming System

Control and I/O Registers

ab

wp
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Model 5069 Series VMEbus Vector Processors

Fact Sheet

These single precision (32-bit), 6U, board-level vector proces-

sors enhance performance when they do floating-point calcula-

tions on arrays of data. They have the power required by signal,

image, seismic, and real-time processing applications.

Model 5069 vector processors embody a balanced combination

of AViiON computing power, advanced microprocessor archi-

tecture, and the efficiency of communications between the vec-

tor processor and the host. Each vector processor can deliver a

peak performance of 66 MFLOPS (million floating-point

operations per second), and interconnect over VME to permit

multiple board configurations for increased performance.

These processors provide speed, memory, and I/O bandwidth

at an impressive price/performance level.

e Vector processors for AVION systems

— Accelerate performance when performing floating-point

calculations on arrays of data

— Configurable with AViiON workstations and servers

e Advanced microprocessor architecture

— Based on the one million transistor Intel i860

microprocessor

— Parallel instruction execution

— Provides real-time performance required for processing

signal, image, and seismic information

— Over 66 MFLOPS in a multi-board configuration

e Extensive scientific subroutine library

— Contains nearly 100 hand-coded (rather than

compiler-generated) arithmetic functions of both one-and

two-dimensional algorithms, designed for speed

— Includes vector math, matrix math, Fast Fourier

Transforms, FIR/IR filters, convolution/correlation,

format conversions, logicals and signal generators

e Runs under advanced DG/UX operating system (rev. 4.3 or

later)

e Fully integrated and supported by Data General

Sales Guide

By integrating this “attached” vector processor, Data General

renews its committment to a complete solution for customers

who require increased MFLOPS performance in floating-point

calculations on arrays of data. The actual improvement, of

For Internal Use Only 046-001283

course, depends upon the application and the interaction of the

host computer with the vector processor(s).

When you perform three- and five-year cost-of-ownership

analyses, you should position and configure these vector pro-

cessors as part of the total system configuration. The selling

strategy should include a price-to-performance analogy.

Customer Qualification

Table 1 describes some likely customers for the 5069 vector

processor. See Table 2 to determine whether this vector proces-

sor is a viable solution for your customer. Some customers may

benefit more from a supercomputer or mini-supercomputer

solution, as you can see from Table 2.

Product Description

CPU

Model 5069 vector processors are based on the one million-

transistor, 33Mhz, Intel i860 microprocessor. The i860 CPU is

a single-chip, 64-bit RISC-based microprocessor. Using parallel

instruction execution and super-computer architectural con-

cepts, the i860 chip provides balanced high performance.

Although the i860 that is part of the model 5069 is a 64-bit

microprocessor, the Scientific Subroutine Libraries achieve only

32-bit, single precision performance.

Parallel execution units form the basis of the i860 performance.

The RISC core unit, floating-point adder unit, and floating-

point multiplier unit operate concurrently. An add, a multi-

ply, and an integer instruction may run during each clock cycle.

The i860 chip “pipelines” instructions to further enhance its

vector performance. Pipelined execution lets each unit com-

plete an operation on every cycle. Software easily switches

between vector (pipelined) and scalar (non-pipelined) modes.

On-chip data and instruction caches feed the execution units

at 960 Mbytes per second aggregate bandwidth. Each cache is

two-way set associative. The data cache uses the writeback

technique for main memory update. Without the cache units,
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e Mission planning

Application Type Customer

Digital signal processing Defense labs/Defense contractors

e Sonar/Radar Speech research labs

e Speech

Geophysical processing Oil companies

e Seismic processing Exploration firms

e Well log analysis Systems integrators

Image processing Research labs

e Remote sensing Defense agencies

e General image analysis Contractors

e Industrial diagnostic imaging Manufacturers

Medical imaging Medical imaging suppliers

e CAT X-ray, MRI, PET

e US, radiation therapy

Neural networks Systems integrators

Simulation Simulator manufacturers

e Flight simulation Various labs

e Sonar/Radar simulation Defense contractors

Automatic test equipment

e Mixed signal testers

Manufacturers of equipment for semiconductor testing

Other instrumentation

e Spectroscopy

e Electron microscope

e Vibration testers

e Any instrument acquiring signals for analysis

Instrument manufacturers

End-users developing their own capability

Table 1. Vector processor customers.

single clock access to code and data at high clock frequencies

would be impossible.

Integrating the caches, execution units, and pipelined/parallel

architectural features on a single chip breaks through technol-

ogy and performance barriers. A single chip design completely

eliminates costly inter-chip communications overhead. The

Intel i860 microprocessor opens the door to new levels of

price/performance for the vector processing industry.

Memory

The Model 5069 series memory system is a one-, two-, or four-

back page-interleaved design. The memory system feeds data

into the i860 at 160 Mbytes per second (the architectural limit

of the chip). By using low-cost DRAM chips and providing full-

For Internal Use Only 046-001283

speed access to main memory, these vector processors yield a

cost-effective design that does not compromise performance.

Scientific Subroutine Library (SSL)

The SSL (a complete math library) contains nearly 100 arith-

metic functions. It is divided into vector math, matrix math,

Fast Fourier Transforms (FFTs), FIR and IIR filters, convolu-

tion and correlation, format conversion, logical, and signal gen-

erator categories. SSL functions operate on a variety of data

types, including single precision, real, complex, and integer.

Model 5069 software minimizes call overhead, so the vector

processor makes maximal use of its computational capabilities.

A unique control technique completely eliminates driver calls

from subroutine invocation and run-time management of the
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5069 Vector Processor Customer Characteristics Super/Mini-Super Computer Customer Characteristics

32-bit performance

Single Precision Floating Point (Double Precision only for

specific algorithms)

Real-time or specified response time

Will accept code changes as an optimization tool

90% of CPU time spent in less than 10% of the code

Easily vectorizable with subroutines (SSLs)

SSL performance, real-time response

Subroutines, processing, efficiency, overhead

Specific repeatable tasks

64-bit performance

Double Precision Floating Point throughout

Non-real-time

No code changes

CPU time distributed

Vectorizing compilers, mixed scalar/vector

Linpack, Livermore loops, large benchmarks

Compiler features,vectorization features/efficiency, OS ..etc

Research - code changes frequently

Table 2. 5069 Vector Processor customer qualifiers.

vector processor. As a result, these vector processors realize a

call overhead of a few microseconds when they start up one of

the SSL functions.

The SSLs take full advantage of the vector processor’s parallel

and pipelined data path architecture to implement its math

functionality. For maximum efficiency, the vector processor

uses assembly language programming, yet can be accessed

using simple subroutine calls in FORTRAN or C without any

knowledge of the underlying assembly language. Compilers for

the i860 microprocessor are not currently supported.

AViiON Integration

‘To take advantage of the processing power of these vector

processors, an application must make calls to routines in the

SSL. These routines are hand-coded (in assembly language)

arithmetic functions that are designed to run on the i860. The

SSL resides in the vector processor’s memory (using about

1/2MB of memory). However, a program running on the host

AVION can easily direct the 1860 to execute an SSL on a data

buffer by using the shared memory capability of DG/UX.

At the start of an application, data buffers used by the applica-

tion are memory-mapped into the vector processor’s memory

on the VME bus. When an application accesses its data in the

primary memory, the virtual memory system automatically

refers to that data in the vector processor’s memory (the vector

processor’s system memory requires that additional swap space

must equal the vector processor’s memory size). Subsequently,

data is exchanged between the AViiON and the vector proces-

sor in a manner that is transparent to the user, the application,

and the i860.

For Internal Use Only

Now that data is stored in the vector processor’s memory, an

application may invoke SSL routines on this data and read the

results back out after processing has been completed. Addition-

al subroutine libraries running on the AViiON are provided to

facilitate the invocation of SSL routines on the vector processor.

From the user’s and application’s point of view, using the vector

processor involves little more than making calls to routines in a

highly optimized math run-time library. These calls execute

automatically on a high-speed auxiliary processor. See Figure 1.

Configurations/Ordering

See Table 3 for model numbers.

Model Description

SO69AP2CT VMEbus Vector Processor (for

9U-chassis AViiON systems) 2MB

memory

5069AP2M VMEbus Vector Processor (for

6U-chassis AVIION systems) 2MB

memory

S069AP8Ct VMEbus Vector Processor (for

9U-chassis AVIION systems) 8MB

memory

5069AP8M VMEbus Vector Processor (for

6U-chassis AVION systems) SMB

memory

tModel 7409 (a 6U to 9U adapter) is included with these models

(see Figure 2).

046-001283

Table 3. Model numbers.
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Microprocessor Memory

66 Mflops 2, 8 MB

Slave

interface

c AVTION VME Bus »

Figure 1. 5069 vector processor architectural block diagram.

The 5069 vector processor ships with the following software: Cabling

e Device driver No internal or external cabling is necessary.

e Stub library

e Host support library Specifications and Timings

e Loader

e Scientific Subroutine Library (math libraries) Interface: AVON VME B
© Supervisor/Monitor nterface: ii us

e Installation test program Board slot(s): One

e Diagnostics Maximum Boards/Server: Eight

Eurocard
6U board

Figure 2. 6U to 9U adapter board.
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NOTE: All times are given in milliseconds; they are 33MHZ, 66

MFLOPS estimates, and assume a vector length of 1,024.

Summary of 5069 Specifications and Timings

Processor:

Floating-point peak performance

Cycle time

Multiply/Add per cycle

Internal memory access

VME memory access:

Single transfers (slave mode)

Block transfers (slave mode)

Block transfers (DMA mode)

Other:

VME Interrupt Requester

Performance:

FFT (1K complex to complex,

with bit reversal, cache to cache)

FFT (1K complex to complex,

with bit reversal, memory to

memory)

5069 Memory:

Basic data memory

Expanded data memory

Data Formats:

TEEFE 32- and 64-bit floating-point

16 and 32-bit integer

Electrical/Mechanical:

Power

Size

Environmental:

Operating Temperature Range

Storage Temperature Range

66 MFLOPS

30 ns

1 Multiply/Add

132 MBytes/sec.

8 Mbytes/sec.

18 Mbytes/sec.

18 Mbytes/sec.

0.96 msec

1.2 msec

2 Mbytes

8 Mbytes

4 amps @ 5 VDC

233.4mm X

160.0mm (6U)

10°to 45° C

-40° to 70°C

Scientific Subroutine Library:

Routines including FFT} Convolve, IIR filters, complex and

real vector arithmetic, maximum and minimum, format

conversion, trigonometric and transcendental functions.

For Internal Use Only 046-001283
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Function Description Timing

MFCEF/XFCI FFT, complex 1024 pt. 1.22

forward/inverse

Memory to memory 512 pt. 0.56

296 pt. 0.26

128 pt. 0.116

XFCF/XFRI FFT real forward/inverse 2048 pt. 1.31

Memory to memory 1024 pt. 0.61

512 pt. 0.29

256 pt. 0.129

Fast Fourier Transforms (FFT including bit reversal)

Function Description Timing

XDCOR Correlation (use XMOVK): Y(K)=SUM(U(K+J-1)*REAL(CV(J))) 1.1

XDCORD Correlation with Decimation: Y(K)=SUM(U((K-1)*IA+J)*V(J)) 1.1

XDCORI Correlation with Indirect: Y(K)=SUM(U(IU(1,K)+J)*V(IV(1,K) +J)) 4.5

XDCORK Correlation:C W(K)=V(K), Y(K)=SUM(U(K+J-1)*REAL(CW(J))) 1.1

XDFL22 ITR Filter (2-pole, 2-zero):

Y(K)=U(K) +A(1)*U(K-1) +A(2)* U(K-2)- 0.23

A(3)* Y(K-1)-A(4)* Y(K-2)

XDINTG Integration:

Y(K)=U(K)+ Y(K-1) 0.097

Correlations, Convolutions, and Filters

Function Description Timing

XVALN Vector Antilog (exponent): Y(K)=EXP(A*U(K)+B) 0.83

XVATIN2 Vector Arctangent: Y(K)=(A/TWOPI)* ATAN2(U(K),V(K))+B 1.00

XVCOS Vector Cosine: Y(K)=COS(A* U(K) +B) 0.63

XVLN Vector Logarithm: Y(K) =A*ALOG(ABS(U(K)))+B 0.72

XVSIN Vector Sine: Y(K)=SIN(A*U(K)+B) 0.63

XVSINP Vector Sine, Reduced range: Y(K)=SIN(TWOPI* U(K)),-.25 <(K)<.25 0.27

Trigonometric and Transcendental Functions

For Internal Use Only 046-001283 Company Confidential
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Function Description Timing

XGINTS Generate constant REAL vector: Y((K-1)*YU+1)=A 0.07

XRSMA Sum absolute elements: A=B*SUM(ABS(U(K))) 0.17

XRSMSQ Sum elements squared: A=B*SUM(U(K)**2) 0.07

XRSUM Sum elements in vector: A=B*SUM(U(K)) 0.04

XVAB Absolute value of REAL vector: Y(K)=A*ABS(U(K)+B 0.20

XVCLIP Clip vector within bounds: Y(K)=AMAX(AMIN(U(K),,A),,B) 0.33

XVCLR Generate zero REAL vector: Y((K-1)* YII+ 1)=0.0 0.05

XVNEG Negate REAL vector: Y(K)=-Y(K) 0.07

XVRMP Generate REAL ramp vector: Y(K)=B+(K-1)*C 0.07

One-vector Arithmetic

Function Description Timing

XCRMAIT Add COMPLEX vectors:

CYTYU(1,D+K)=CY(TYU(1,D+K)+

A(IA(1,1)*CU(TYU(1,NI+D+K) 0.21

XCVADD Add COMPLEX vectors: CY(K)=CY(K)+CU(K) 0.21

XCVSBX Subtract COMPLEX vectors swapped: CY(K)=CU(K)-CY(K) 0.21

XCVSUB Subtract COMPLEX vectors: CY(K)=CY(K)-CU(K) 0.21

XVAD Add REAL vectors: Y(K)=Y(K)+ U(K) 0.11

XVSAD Add scalar to REAL vector: Y(K)=A+ Y(K) 0.07

XVSB Subtract REAL vectors: Y(K)= Y(K)-U(K) 0.11

XVSBX Subtract REAL vectors swapped: Y(K)=U(K)-Y(K) 0.11

XVSML Multiply REAL vector by scalar: Y(K)=A* Y(K) 0.07

XVSORT Vector square root: Y(K)=A*SQRT(ABS(U(K)))+B 0.55

Two-vector Arithmetic

For Internal Use Only 046-001283 Company Confidential



For Internal Use Only 046-001283

Data General Volume lla Open Systems 202-94

MA PS/ P LUS Hardware VMEbus Vector Processor February 1991

Function Description Timing

XCCVML Multiply Complex conjugate: CY(K)=A*CONJG(CU(K))*CV(K) 0.27

XCRMA1 COMPLEX scalar multiply and add: CY(K)=A*CU(K)+B 0.13

XCRMA2 COMPLEX two vector multiply/add: CY(K)=A*CU(K)+ B*CV(K)+C 0.21

XCRML Multiply COMPLEX by REAL vectors: CY(K)=A*CU(K)*V(K) 0.27

XCVMLS Multiply COMPLEX vector by vector: CY(K)=A*CU(K)*CV(K) 0.27

XVDIV Divide REAL vectors: Y(K) =A*(V(K)+C)/(U(K)+B) 0.30

XVMLS Multiply REAL vector by vector: Y(K)=A*U(K)*V(K) 0.11

XVMVGT Move greater vector: 0.30

IF(U(K)-V(K) B)

Y¥(K)=A(1)*V(K)+A(2)

ELSE

Y(K)=A(3)*U(K)+A(4)

XVPOW Power of COMPLEX vector: 0.18

Y(K)=A*(REAL(CU(K))**2+

IMAG(CU(K))**2)+ B*V(K)

XVRCP Reciprocal of REAL vector: Y(K)=A/(U(K)+B) 0.30

XVSMAI1 REAL scalar multiply and add: Y(K)=A*U(K)+B 0.07

XVSMA2 REAL two vector multiply and add: Y(K)=A* U(K)+B*V(K)+C 0.11

XVTABI Table Lookup with interpolation:,

Let P=>MAX(MIN(NV-1,A* U(K)+B),0),J=PF=P-J 0.63

Y(K)=(1-F)* VJ + 1) +F*V(J+2)

Two-vector, three-argument arithmetic

Function Description Timing

XCRDOT Dot product of COMPLEX vectors: CA=B*SUM(CU(K)*CV(K)) 0.02

XCRTDC Dot product of Complex conjugate: CA=B*SUM(CONJG(CU(K))*CV(K)) 0.20

XRDOT Dot product of REAL vectors: A=B*SUM(U(K)*V(K)) 0.07

Dot Products
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Function Description Timing

XCVCNJ Complex vector move and conjugate: 0.14

CY((K-1)* YII+ 1)=CONJG(CU((K-1)*UII+1))

XCVMOV Move COMPLEX vector: CY((K-1)* YI+ 1)=CU((K-1)*UII +1) 0.14

XMOVK Move filter vector (use w/ XDCOR): CW(K)=U(K) —

XVMOV Move REAL vector: Y((K-1)* YII+ 1)=U((K-1)*UII+ 1) 0.14

XVMOVI Move REAL vector, indirect: Y@YU(1,1)+(K-1)* YII+ 1)= ,0.23

UTYU(1,I+ND +(K-1)*UII+ 1),

Vector moves

Function Description

Xx CA=CB*CC

XCIMUL Multiply COMPLEX by CONJUGATE: CA=CONJ(CB)*CC

XCRMUL Multiply COMPLEX by REAL: CA=RB*CC

XCSADD Add COMPLEX< scalars: CA=CB+CC

XCSSUB Subtract COMPLEX scalars: CA=CB-CC

XSADD Add REAL scalars: A=B+C

XSDIV Divide REAL scalars: A=B/C

XSMUL Multiply REAL scalars: A=B*C

XSSUB Subtract REAL scalars: A=B-C

Scalar Arithmetic

Function Description Timing

XSFL4 Float INTEGER*4 scalar to REAL: A=IB —

MSFX4 Fix REAL scalar to INTEGER*4: IA=B —.

XVFL2 Float INTEGER *2 vector to REAL: Y(K)=A*FLOAT(IU(K))+B 0.13

XVFLA Float INTEGER “*4 vector to REAL: Y(K)=A*FLOAT(IU(K))+B 0.17

XVFX2 Fix REAL vector to INTEGER*2: TY(K)=INT(A*U(K)+B) 0.13

XVFX4 Fix REAL vector to INTEGER*4: TY(K)=INT(A*U(K)+B) 0.11

Format Conversion
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Function Description Timing

XREQS Find first element .EQ. scalar: IF (O(K)EQ. B) A=K-1 0.14

XRGES Find first element .GE. scalar: IF (U(K)GE. B) A=K-1 0.14

XRGIS Find first element .GT scalar: IF (U(K)GT B) A=K-1 0.14

XRLES Find first element .LE. scalar: IF (O(K)LE. B) A=K-1 0.14

XRLTS Find first element .LT scalar: IF (CU(K)LT B) A=K-1 0.14

XRMX Maximum element in REAL vector: A=AMAX(U(K)) 0.14

XRMN Minimum element in REAL vector: A=AMIN(U(K)) 0.14

XRNES Find first element .NE. scalar: IF (O(K)NE. B) A=K-1 0.14

Vector maximum/minimum

Related Information

Part Number Title

012-003844 Model 5069 Series Product Brief

4h

wo
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AViiON 530 Workstations

Fact Sheet General that incorporate the Motorola 88K RISC (Reduced

Instruction Set Computer) technology.

The AViiON 530 Series workstations extend the range of

power and performance of the AViiON Workstation Family,

offering advanced graphics features, industry standard I/O bus

(VMEbusTM), and a greater range of performance specifica-

tions. Housed in a compact deskside package with internal

mass storage options, these single-user graphics workstations

are designed for technical professionals who currently use tradi-

tional 32-bit high-end workstations. The AViiON 530 worksta- ‘Table 1 summarizes the major features of the AVION 530

tions are personal productivity tools manufactured by Data Series workstations.

The AViiON 530 Series workstations offer advanced 32-bit

stand-alone or distributed computing capabilities for single-

user graphics applications, contained on three separate

daughter boards that connect to the base system board’s

MBUS and provide 24-bit or 8-bit color graphics, and an

optional 24-Bit Z-buffer.

Feature Description

Advanced single-user Based on Motorola 88K RISC processor running at 33 MHz clock speed.

system Tightly coupled, on-chip floating point unit (FPU)

Two 88200 cache and memory management units (CMMU) for improved performance

Dual processor option

Support for symmetric multiprocessing in DG/UX

Advanced 32-bit RISC technology

Hardware support for Motorola’s VMEbus (Revision C.1)

Two 6U VMEbus slots in a compact, internal card cage

16 or 4 MB ECC parity Memory expansion capability: up to eight 16 MB memory modules, for a total of 128 MB,

memory in 8 or 32 MB increments.

Graphics Choice of high performance, bit-mapped graphics with dedicated, dual ported display memory

Color: 8/2 or 24/4 graphics controller

High resolution, flicker-free 19" or 17"color monitors

Tightly-coupled graphics architecture employs a 32-bit wide bus for optimal bit-mapped graphics

and multi-windowing performance

Standard MIT distribution of X11 r4 or higher

X Server, Xlib, X Toolkit, X Clients

PHIGS and GKS support through third party ISVs

Compatible with AViiON 300 or 400 Series graphics

OSF/Motif

Internal mass storage/ Deskside chassis can hold two 5 1/4" Full Height devices; or one 5 1/4" Full Height device and two 5 1/4"

tape back-up Half Height devices; or four 5 1/4" Half Height devices. The supported devices are:

2 GB Cartridge Tape Backup 5.25" FH SCSI

662 MB Winchester 5.25" FH SCSI

332 MB Winchester 5.25" HH SCSI

1.0 GB Winchester 5.25" FH SCSI

525 MB QIC Cartridge Tape 5.25" HH SCSI

1.44 MB 3.5" Diskette Disk HH SA450/SCSI

1.2 MB 5.25" Diskette Disk HH SA4 50/SCSI

Attractive, compact deskside packaging (24.75"H X 5.75"W X 22"D)

Table 1. AViiON 530 Series features (continued on next page).
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Feature Description

External mass storage/

tape back-up

Customer environment/

use characteristics

External PHU (Peripheral Housing Unit) can support up to seven SCSI devices.

Each housing can hold one 5 1/4" Full Height device and one 5 1/4" Half Height device or three 5 1/4"

Half Height devices. The supported devices are

1.0 GB Winchester 5.25" FH SCSI

662 MB Winchester 5.25" FH SCSI

332 MB Winchester 5.25" HH SCSI

179 MB Winchester 5.25" HH SCSI

2 GB Cartridge Tape Backup 5.25" FH SCSI

150 MB QIC Cartridge Tape 5.25" HH SCSI

1.44 MB 3.5" Diskette Disk HH SA450/SCSI

1.2 MB S.25" Diskette Disk HH SA450/SCSI

590 MB Eraseable 5.25" Optical Disk FH SCSI

600 MB CD-ROM 5.25" HH SCSI

525 MB QIC Tape 5.25" HH SCSI

Customer installable

Customer installable add-on memory, graphics options second CPU option and peripherals

40db (quiet office) noise levels

Industry Standard SCSI interface for disk and tape (synchronous/asynchronous)

Three-button optical mouse with pad

PC/AT-101 compatible keyboards

Communications

Centronics line printer port

90 day warranty on all system components

Ethernet interface standard (without transceiver or drop cable)

Thick or Thin net connections available

Four asynchronous (two RS232C interfaces—from 150 to 19,600 baud, plus mouse)

Two synchronous interfaces (RS232 only)

Table 1. (con’t) AViION 530 Series features.

Product Description

The AViiON 530 Series workstations are deskside systems that

provide the power and performance of a mainframe in an

extremely small, compact package—the main chassis housing is

only 24.75"H X 5.75"W X 22"D. These workstations are avail-

able in a wide range of configurations and with options for

expandable graphics, memory, mass storage, and multi-CPU

configurations. The base system board is available in 33 MHz

performance range, with a second CPU option of 33 MHz.

Memory is expandable from 16 MB to 128 MB with 16 or 4

MB ECC memory modules. Memory must be ordered/

installed in pairs ie 8 and/or 32 MB.

Architecture

Processor. The AViiON 530 Series Workstation is based on the

88000 series of RISC processors from Motorola. The 88000

series is comprised of the 88100 RISC CPU, and two 88200

cache/MMU (Memory Management Unit) chips.

Company Confidential 046-001311

System board. The AViiON 530 Series Workstation system

board consists of a single 18" X 12" multilayer PCB that includes

¢ a33 MHz Motorola 88100 RISC CPU and two 88200

CMMUs

¢ aclosely coupled, integrated floating point unit

¢ eight connectors capable of holding up to eight 16 MB ECC

memory modules

¢ two MBUS connectors for connecting the second CPU and

graphics options

¢ interface logic that supports Revision C.1 of the VMEbus

¢ industry standard SCSI interface for connecting peripherals

such as disk and tape

¢ industry standard 802.3 Ethernet Interface (w/o transceiver)

¢ keyboard interface—AT-compatible and Japanese

AX-compatible

¢ mouse interface

¢ two asynchronous interfaces—RS232 offering full modem

support

¢ two synchronous interfaces

¢ parallel line printer interface (Centronics-compatible)

¢ time-of-boot clock and calendar

¢ power-up diagnostics and auto netboot.

For Internal Use Only
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Figure 1. System Block Diagram
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VMEbus

The VMEbus is one of the most popular 16/32-bit backplane

buses on the market today. Its wide use in the technical market,

its use of the Eurocard format, its high performance, and its

versatility are some of the reasons that it appeals to a wide

range of users. The AViiON 530 Series systems use the

VMEbus because it is an industry standard bus that offers high

performance at a reasonable price.

The VMEbus specification defines an interfacing system for

interconnecting data processing, data storage, and peripheral

control devices in a closely coupled hardware configuration.

The VMEbus specification on the AVIiION 530 systems con-

forms to Motorola’s Revision C.1 WMEbus specification. The

C.1 specification is a result of both the IEEE P1014 Standard

Committee and the IEC 47b Standards Committee work. The

C.1 specification has been approved by the IEEE P1014 Stan-

dards Committee as draft 1.2. It is presently undergoing the

final stages of approval in both the IEEE and IEC.

The VMEbus specification provides for a mechanical as well as

an electrical interface. The base mechanical specification

defines the types of connectors, spacing between connectors,

and physical layout of the backplane: the connectors are 96-pin

female type, and in the AViiON 530, a separate 6U backplane

provides two slots, each slot consisting of two 96-pin connectors

called J1 and J2 (J1 is the upper one, and J2 is the lower). ‘The

power connection for the system board is also on the back-

plane.

The VMEbus incorporates the concept of a Master and Slave.

The system board is considered a Master. VMEbus transac-

tions are governed by a single bus master that is determined

through an arbitration process. Bus arbitration is a mechanism

that enables control of the data bus transfer (DTB) to be

passed to one master in a group of masters, all of which are

requesting use of the DIB. On the AVIION 530, the design

allows for more than one Master.

On the AViiON 530, the internal high speed system bus is in-

terfaced to the VMEbus. This interface provides a bi-direction-

al data path between the two busses, performs the address

decoding and bus arbitration. ‘The MBUS/VMEbus interface

provides an integrated link between the 8, 16, and 32-bit

MBUS masters and slaves and the 8, 16, and 32-bit VMEbus

masters/slaves. It also defines the bus arbitration mechanism.

Table 2 details the C.1 interface specifications and options and

the level of implementation on the AViiON 530.

Company Confidential
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Specification Options

Data Transfer

Master:

D32, D16, DO8(EO)

No UAT (Unaligned Address Transfer)

A32, A24, A16

No Address only cycle

RMW (Read Modify Write)

No block transfer

D32, D16, DO8(EO)

No UAT. A32, A24

Address only cycle RMW

Block transfer supported

Decodes only 2 address bits along with

5 AM bits AM[5:0]

A 16 MHZ VMEbus system clock

The [ACK and VMEbus grant daisy

chain driver

The VMEbus/MBUS and

MBUS/VMEbus time out logic are

programmable

The VMEbus arbitration time out logic

1 sec

VMEbus watchdog timer (64 micro-sec.)

Data Transfer

Slave:

VMEbus Slot 1

Functions:

Type of VMEbus

Arbiter:

Type of VMEbus

Requester:

All types selectable

RWD (Release When Done)

Interrupt Registers: IENO (Interrupt enable reg.)

IEN1

IEN ALL Not Supported

IST (Interrupt Status)

SETSWI (Set Software Interrupt)

CLRSWI (Clear Software Interrupt)

ISTATE (Interrupt State Reg.)

CLRINT (Clear Interrupt)

VIACK1 (VMEbus Interrupt

Acknowledge)

VIACK2

VIACK3

VIACK4

VIACKS

VIACK6

VIACK7

EXTAD supported

EXTAM supported

WHOAMI supported

Control Registers:

046-001311

Table 2. C1 Interface specifications and options

Peripherals

The AViiON 530 Series Workstation has a SCSI bus for con-

necting mass storage devices. The SCSI bus orginates on the

system board and provides connection for the internal storage

For Internal Use Only
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devices, then exits via the rear of the unit and terminates in a

Champ connector for external Peripherial Housing Units.

In the main deskside chassis, space is available for two 5 1/4"

Full Height devices or one 5 1/4" Full Height device and two

5 1/4" Half Height devices. Up to seven SCSI devices can be

supported through the external PHU.

All external Data General peripherals for the AViiON 530

Series Workstation are mounted in the desktop PHU or

CSS2/DC subsystem, which can accommodate a variety of

storage and backup options. ‘These options include

¢ a1.0GB5 1/2" Full Height Winchester disk

© a662 MB 5 1/4" Full Height Winchester disk with 16 ms

access time,

e 332 MB5 1/4" Half Height Winchester disk with 14 ms seek

time,

¢ a179MB5 1/4" Half Height Winchester Disk with 18 ms

access time.

e 5 1/4" Half Height 525 MB cartridge tape drive conforming

to industry standards, and

e¢ 5 1/4" Half Height 150 MB tape (external only)

Each PHU can accommodate one full height and one half

height units or three half height units.

In addition to the standard storage devices, Data General

offers two diskettes; 1.44 MB 3.5" half-height and 1.2 MB 5.25"

half-height. These diskettes offer industry standard format and

compatibility with existing MS-DOS environments. The 1.44

MB diskette can read, write and format data in the 720KB dis-

kette format. The 1.2 MB diskette is also read, write and for-

mat compatible with the 360KB diskette format. These

diskettes have an interface called the SA450 which must be

converted to the SCSI interface (a small converter board is

packaged with the diskette). Mounted within the AViiON 530

chassis, the converter board can support up to two diskettes.

When configured with the external PHU, the converter board

can support up to two diskettes. The diskettes are available

either with or without the converter board, but for use with the

Open Systems
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AViiON 300, 400 or 530 systems, the first diskette must contain

the converter board.

The SCSI bus has a maximum cable length of 19.6 feet (6

meters). The AViiON 530 Series chassis consumes 4.5 feet for

the internal peripherals, leaving 15.1 feet for external

peripherals, which will support configurations of up to two ad-

ditional PHUs per workstation. The PHU contains a 125 watt

power supply, internal fan, internal cabling (2.5 ft), and SCSI

Bus terminator. The first SCSI cable from the chassis to the

first PHU is different than the one used on the AV300

workstations.

Graphics Hardware

Graphics hardware for the AVION 530 Series Workstation

consists of either an 8-bit or 24-bit color controller contained

on separate daughter cards that mount on the main system

board through a 96 pin MBUS connector for maximum perfor-

mance. The Z-buffer option is a separate daughter card that

plugs into the graphics board.

8-Bit Color. The 8-bit color unit consists of a special high density

gate array for the display and control of the video display and

video memory for the frame buffer. The design of the 8-bit

color controller is compatible with the AViiON 300/400 Series

8-bit color controller (see Figure 3). The 8-bit color controller

includes:

¢ sixty 256K dual ported video RAMS

¢ video timing logic

¢ color Look Up ‘Table (LUT) for 256 displayable colors from

a palette of 16.7 million combinations for the 8-bit color

¢ one 256-location LUT

e addressable resolution of 1536 X 1024

e double buffering: 2 x 4 Planes (16 colors displayable)

e 2-bits for overlay

¢ flat or Gouraud shading.

24-Bit Color. The 24-bit color unit consists of three special high

density gate arrays for the display and control of the video display

AV 530 PHU PHU

External Cable External Cable

4.5 ft oft 2.5 ft 1.3 ft 2.5 ft

Model: Model:
15378E-005 (5 ft) 15378E-001 (1.3 ft)

15378E010 (10 ft) 1S378E005 (5 ft)

Figure 2. SCSI Cable length configurations

For Internal Use Only 046-001311 Company Confidential
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and video memory for the frame buffer (see Figure 4). The 24-bit

color controller is compatible with the AV 400 and includes:

¢ fifty-six 1 MB dual ported video RAMS

¢ Video timing logic

r ¢ color Look Up Table (LUT) for 16.7 million displayable
(— Mbus (32 bits address/data) ) colors from a palette of 16.7 million combinations for true

| color representation
e ; .

(optonay | | Sate Array” F*—[oeek Generator] | wddressable resolation of 2048 X 1024
eat al e 4-bits for overlay

pop fot ¢ double buffering: 2 x 12 plane (4096 colors displayable)

C = Control lines yoovy voy ¢ flat or Gouraud shading

D = Data lines RAM)
© = Overlay planes a0] 24-Bit Z-Buffer. The Z-Buffer option consists of a special high

G = Green output oo density gate array for the display and control of the video dis-

B = Blue output sah 4a | play and video memory for the frame buffer. ‘The 24-Bit Z-

Y oy Buffer option provides greater accuracy and picture quality
LUT and DAC if (than commonly used 16-Bit Z-Buffers) in performing hidden

J l | line and hidden surface removal. The Z-Buffer includes

RGB ¢ 256KB X 4 DRAMS

¢ programmable Hither and yon clipping planes

Japanese Language Support. The color units can be configured

to support the Japanese language character set. With the

availablility of the Japanese AX-compatible keyboard, the

AViiON 530 Series Workstation allows customers to use the

workstation for Japanese applications and environments.

( Mbus (32 bits address/data) )

Figure 3. 8-Bit Color Graphics Subsystem

Clock

Generator’ v4 i ' y 4
Z-buffer Color Graphics - Color Graphics Color Graphics

Gate Array Gate Array 0 Gate Array 1 Gate Array 2
(optional) :

A I Cc, A ic, A Cc,
64} Al 644 Al, 644 Al |

aT TT TST TT TTT —-1~—~,
D I. 2) { D fo vel,

-_ =
fs ¥ yy ‘}¥8 ¥ Vv ‘}8 vy VW:

Frame buffer Frame buffer

(VRAM) ' (VRAM) 1 (VRAM)

} 64 ! } 64
MUX +) Sux 7 ;

32} ' 32} '

papa [a !
| ree a | ect ce 4

t t

v Y vy ' Y ov oy \

LUT and DAC LUT and DAC LUT and DAC

G R B

C = Control lines G = Green output

A = Address lines R = Red Output

D = Data lines B = Blue output

O = Overlay planes

Figure 4. 24-bit Color Graphics Subsystem

Company Confidential 046-001311 For Internal Use Only



Data General Volume II Open Systems 202-103

MAPS/PLUS Hardware AViiON 530 Workstations July 1991

Ordering Model Number __ Description

The AViiON 530 Series Workstations are offered as either 70394 32 MB, 33 MHz System
Packaged Systems without graphics (graphics controller, 70368 16 MB, 33 MHz System, 332 MB Disk,

monitor, mouse or keyboard), and with or without peripherals, 525 MB tape

an arrangement that allows for greater flexibility in configura- 10366 32 MB, 33MHz System, 662 MB Disk,

tions and ordering (see Tables 3 - 11). In addition, the open ar- 525 MB tape

chitecture design of the workstations allows customers to use

keyboards and external peripherals that are compatible with

the different industry standards supported. For example, the

keyboard controller supports either AI-compatible or Japanese

AX-compatible keyboards, and the SCSI interface supports

SCSI-compatible peripherals.

Each system board includes:

¢ a33 MHz CPU,

¢ hardware support for industry standard VMEbus (through

the use of connectors on the system board),

¢ integral Ethernet LAN interface (IEEE 802.3),

¢ Small Computer Standard Interface (SCSI) for high perfor-

mance I/O,

¢ four RS-232C async ports (2 serial, 1 mouse and keyboard)

* one parallel printer port (Centronix compatible)

The Graphics Packages include:

3-button optical mouse,

keyboard,

a 19" color monitor, and

either an 8-plane or a 24-plane graphics controller.

(Sony 17" & 19" are offered from special systems)

Systems ordered with DG/UX and a disk have the operating

system installed on the disk. Media and documentation must be

ordered separately. ‘The first system ordered (either a worksta-

tion or server) must include a 525 MB tape to hold the opera-

ting system (included in the event of a disk failure).

In configurations that include a disk but no tape drive, media

(the tape with the operating system) will not be shipped with

the system, as the operating system is pre-loaded on the disk.

This could pose a problem with a system installed in a network

on non-Data General systems. The operating system will be

pre-loaded at the factory but in the event of a disk malfunction,

it would be difficult to reload the operating system without

the media.

NOTE: A transceiver (model 4540, 4540-A OR 4619) and

drop cable (model 1326) are necessary for the workstation to

be connected to an Ethernet LAN.

Table 3. Packaged Base System—without graphics, monitor,

keyboard or mouse

Model Number Description

7206 19" monitor, 8-Bit color Controller

G7208A 19" monitor, 24-Bit color Controller

Table 4. Graphics Package—includes keyboard, mouse,

graphics controller and monitor

Model Number Description

7202 8-Bit Color Controller

7203A 24-Bit Color Controller

7204 Optional 24-bit Z-buffer

Table 5. Board Level Components

Model Number ___ Description

7019 32 MB ECC Memory Package

7018 8 MB ECC Memory Package

G6487 19" Color Monitor

7021* Second CPU upgrade 33 MHz

4512 3 Button Optical Mouse

G6488 101/102 key AT-Style keyboard—

REQUIRES LANGUAGE SUFFIX

Table 6. Options

Model Number ___ Description

—A US

—B UK

—C French

—D German

—S Japanese AX-compatible (AX is the

international standard for the Japanese

Language)

—G Spanish

—tI Italian

—Y Swiss

—N Swedish/Norwegian

Model Number __ Description

70338 16 MB, 33 MHz System

70358 16 MB, 33 MHz, 662 disk, 525 MB tape

70367 32 MB, 33 MHz, 332, 525 tape

For Internal Use Only 046-001311

Table 7. Language Suffix for Keyboard

* add suffix S for factory installation at time of initial system order
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Model Number Description

Model Number —_ Description

G10565 PHU

G6605 662 MB Disk in PHU 4540 Ethernet transceiver for connecting to

standard ethernet cable, requires drop

66603 179 MB Disk/150 MB ‘Jape in PHU cable for connecting from the back of the
G6600 179 MB Disk in PHU to the transceiver (model 1326)

525 MB QIC Tape in PHU 4540-A Ethernet transceiver for connecting to

G6591-A 2 GB Cartridge Tape 5 1/4" full height “thin” ethernet cable, requires drop
in PHU cable for connecting from the back of the

tem to the t del 1326
Table 8. External Peripherals system to the transceiver (mode )

4619 Eight port Ethernet transceiver for con-

necting up to eight Ethernet drop cables

Model Number Description 1326 5 foot Ethernet drop cable for connect-
ing workstation to transceiver (Teflon)

G6677-E 525 MB QIC Tape add-on for PHU

15274E005 5 foot Ethernet drop cable for connecting
6539-E 179 MB Disk add-on for PHU . ;

workstation to transceiver (PVC)

6662-E 332 MB Disk add-on for PHU
° Table 11. Ethernet options.

6554-E 662 MB Disk add-on for PHU

In addition, the AV530 power supply provides the following
G6591-E 2 Gbyte Cartridge Tape 5 1/4" full height wa:

for PHU power for the system boards and peripherals mounted within

. the chassis. See table 12. The desktop Peripheral Housing Unit

G6562-E 1.44 MB 3 1/2" half height Diskette Drive supplies its own power. When configuring systems, subtract the
with SA450/SCSI converter power for each component from the total power supplied. ‘This

G6563-E 1.2 MB 5 1/4" half height Diskette Drive is important for systems which have the maximum number of

with SA 450/SCSI converter graphics options, memory, disk and tapes installed if third party

G6562-EX 1.44 MB 3 1/2" half height Diskette Drive VME boards are to be installed. For power calculation

without SA450/SCSI converter worksheet, see figure 5.

66563-EX 1.2 MB 5 1/4" half height Diskette Drive The AViiON 530 Series Workstation will also operate with any
without SA450/SCSI converter DG/UX supported general purpose printer.

Table 9. External Add-On Peripherals for PHU

Model Number Description

G6677-F 525 MB QIC Tape add-on

6539-F 179 MB Disk add-on

6662-F 332 MB Disk add-on

6554-F 662 MB Disk add-on

6685-F 1.0 GB Disk add-on

G6591-F 2 Gbyte Cartridge Tape 5 1/4" full height

G6562-F 1.44 MB 3 1/2" half height Diskette Drive

with SA 450/SCSI converter

G6563-F 1.2 MB 5 1/4" half height Diskette Drive

with SA450/SCSI converter

G6562-FX 1.44 MB 3 1/2" half height Diskette Drive

without SA450/SCSI converter

G6563-FX 1.2 MB 5 1/4" half height Diskette Drive

without SA450/SCSI converter

Table 10. Internal Add-On Peripherals for the AV 530

Systems Chassis.

Company Confidential 046-001311

To Order Workstations:

1. Select the package that best meets your needs. This will

consist of a Base Package with a Graphics Package. Add

the appropriate suffix for font and power.

2. Fill out the Program License Schedule 501 and purchase

order. Remember to itemize each operating system license.

3. Order the appropriate software distribution and services’

packages.

For Internal Use Only



Data General Volume II Open Systems 202-105

MAPS/PLUS Hardware AViiON 530 Workstations July 1991

MAX CURRENT PER DEVICE: +5V +12V -12V

- Minimum Configuration -

AViiON 530 System board 16.00 1.00 0.50

CPU Complex (1) 2.50 0.00 0.00
4 MByte memory modules (2) 0.20 0.00 0.00

322 MByte Disk (WHIZ IV) 1.20 2.50 0.00
150 Mbyte Tape (BANSHEE) 1.50 1.50 0.00

- Optional Added System Components -

CHECKING POWER SUPPLY LIMITS:

+5V max. A <=37A?

+12V max.A<=10A?

-12V max. A <=1A?

+5V max. W (5 x amperes) <= 185 W ?

+12V max. W (12 x amperes) <= 120 W ?

-12V max. W (12 x amperes) <= 12 W ?

Total W <= 317 W?

Figure 5. Power Calculation Worksheet for AV 530

For Internal Use Only 046-001311 Company Confidential
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CURRENT (Amperes) WATTS

+5V +12V -12V

System Board 16.00 1.00 0.50 98.00

CPU Complex 2.50 0.00 0.00 12.50

4 Mbyte SIMM (8) 0.80 0.00 0.00 4.00

16 Mbyte SIMM (8) 1.20 0.00 0.00 6.00

8 b/p Graphics 1.00 0.00 0.00 5.00

24+4 b/p Graphics 3.00 0.00 0.00 15.00

Z, Buffer Module 0.50 0.00 0.00 2.50

VAC/16 3.00 0.25 0.15 19.80

VSC/3 3.00 0.10 0.06 16.92

VLC 2.50 1.00 0.00 24.50

322 MB Disk 1.20 2.50 0.00 36.00

662 MB Disk 2.00 4.00 0.00 58.00

1.5 GB Disk

Whiz III 179 MB Disk 1.30 1.40 0.00 23.30

1 GB Disk 2.00 4.00 0.00 58.00

1150 MB ‘Tape 1.50 1.50 0.00 25.50

11525 MB Tape 1.50 1.50 0.00 25.50

2 GB Tape 2.40 0.65 0.00 20.30

RW MO Disk 1.20 3.20 0.00 44.40

600 MB CD/ROM 1.60 1.80 0.00 29.60

Table 12. AV 530 Power Supply; maximum current and power.

Related Information

See Table 13.

Document Description Model Number

AV 530 product brief 012-4036

Using System Diagnostics (RBOS) 014-001863

Setting Up, Starting, Expanding, Maintaining AViiON 530, AViiON 4600 Computers 014-002091

Setting Up and Installing VMEbus options in AViiON 014-001867

Installation Road Map 069-701084

Guide to AViiON and DG/UX System Documentation 069-701085

Table 13. Related Information.
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Specifications

Processor:

33 MHz Motorola 88100 processor with integral FPU

Single- or dual-processor options

Virtual Memory Management:

Two 88200 CMMUs/CPU; 4 GB per process

Caches:

Data cache and instruction cache

Size: 16 KB per side

Organization: 4-way set associative

Main Memory:

16 MB—128 MB with ECC

Expansion: 4 MB or 16 MB modules

Increments: 8 or 32 MB

Busses: 32-bit memory-to-cache; 32-bit

cache-to-processor

Integrated I/O:

LAN—ETHERNET IEEE 802.3

Bandwidth: 10 Mbits/sec

Centronics-compatible Parallel Port

Four Serial Ports

RS-232 (two with modem control, one for mouse)

Baud rates up to 19.2 kilobaud

Asynchronous/Synchronous SCSI

Bandwidth: 6.26 MB/s sync; 1.5 MB/s async.

Backplane:

Motorola’s VMEbus Revision C.1

IEEE P1014 Draft 1.2

Two 6U slots

Graphics Processor:

8-plane gray-scale or color

2A-plane color

24-bit Z-buffer

Monitors

Pixel aspect ratio: 1:1.

Refresh Rate: 70 Hz flicker-free,19" non-interlaced

Pixel Rate: 125 MHz

Controls: brightness, contrast

Company Confidential 046-001311

8-plane Color Monitor

Monitor Format : 19" landscape

Displayable Res.: 1280x1024

Addressable Res.: 1536x1024

Colors Display: Single Buffered 256;Double Buffered 16

Color LUT: 1 x 256

Color Palette16.7 million

Overlay Planes: 2

Z-buffer: 24-bit

24-plane colorMonitor

Format: 19" lanscape

Displayable Res.: 1280x1024

Addressable Res.: 1536x1024

Colors Display: Single Buffered, True;Double Buffered

4096

Color LUT: 3 x 256

Color Palette; 16.7 million

Overlay Planes: 4

Z-buffer: 24-bit

User Interface

Keyboard Style: 101/102-key PC-AT compatible

Available keyboard versions: French German Italian,

Japanese, Spanish, Swedish, UK, US

3-button Optical Mouse

Environmental:

Operating/Nonoperating Temperature: 0 - 38°C/-40 -

70°C

Operating/Nonoperating Relative Humidity: 0 - 80%/10 -

90%

Electrical

AC Voltage: 120V nominal (85-138 VAC); 220V

nominal (187-276 VAC)

AC Frequency: 47 - 63 Hz

Current draw: 8 amps at 120Vrms; 5 amps at 220Vims

Power supply: 325 Watts

Physical Dimensions:

24.75" high x 5.75" wide by 22” deep

System Chassis Weight: 59 Ibs. fully loaded (with disks

and tape)

Monitor Weight: approx. 60 Ibs.

4h up
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AViiON 310 Series Single-User Workstations

Fact Sheet

The AViiON 310 (AV310D) Series of single-user, color

workstations is designed for the commercial and technical pro-

fessionals. ‘These entry-level workstations deliver 20 MHz per-

formance at a new entry price.

Complete single-board system functionality

¢ Advanced, entry-level UNIX single-user workstation based

on Motorola 88K RISC Processor running at 20 MHz clock

speed

¢ Tightly coupled, on-chip Floating Point Unit

¢ Two 88200 Cache and Memory Management Units

(CMMU) for improved performance (23 MIPS perfor-

mance based on the Dhrystone benchmark)

Complete, single board system in small desktop package

Standard 8 MB memory in base package

Can operate as a diskless node in a network

80 MB (theoretical) memory bus

Advanced 32-bit RISC technology

Packaged in compact desktop package

4MB or 16MB parity memory modules

Memory expansion capability of up to seven, 4MB or 16MB

memory modules, for a total of 112MB

¢ Industry Standard SCSI interface for disk and

tape units

e Three-button optical mouse with pad

¢ PC/AT-101 compatible keyboards

Graphics

¢ High performance, bit-mapped graphics with dedicated,

dual ported display memory

— Color 1280x1024x10 (8 bit plus 2 O/L) displayable

resolution

256 colors from a pallate of 16.7 million

RS 343A monitor interface

— Addressable resolution of 1638 x 1024

e Tightly-coupled graphics architecture employs a 32-bit wide

bus for optimal bit-mapped graphics and multi-windowing

performance

Low-level graphics library

Standard MIT distribution of X11 r4

X Server, Xlib, X Toolkit, X Clients

Support for OSF/Motif

External Mass storage/Tape back-up

e External mass storage using standard SCSI peripherals.

For Internal Use Only 046-001320

Customer environment/use characteristics:

¢ Customer installable and maintainable

¢ Customer installable add-on memory and peripherals (see

attached chart)

¢ 40db (quiet office) noise levels

¢ One year mail-in warranty on all components

Communications

¢ Ethernet controller standard (without transceiver or drop

cable)

¢ Thick or Thin net connections available

e ‘Two asynchronous, RS232C interfaces - from 150 to 19,600

baud

Product Description

The AV310D is Data General’s entry-level color desktop work-

station. It anchors the AVION workstation line by providing

aggressive pricing and high performance at the color entry

level.

The AV310D ts available in the configurations outlined in

attached tables.

Architecture

The AV310D Workstation system board consists of a single 16"

x 17 1/2" multilayer PCB, which includes

e a 20 MHz Motorola 88100 RISC CPU and two 88200

CMMUs

¢ closely coupled, integrated floating point unit

¢ seven connectors capable of holding up to seven 4MB or 16

MB memory modules

¢ industry Standard SCSI interface for connecting peripherals

such as disk and tape

¢ industry-standard 802.3 Ethernet interface (w/o transceiver)

¢ Al-compatible or Japanese AX-compatible keyboard

interface

¢ mouse interface

¢ color graphics controller

¢ two asynchronous interfaces - RS232 with full

modem support

¢ time-of-boot clock and calendar

* power-up diagnostics and auto netboot

Company Confidential
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Model Description

Packaged System

Includes keyboard, monitor, and mouse - Without Disk

70346 16MB System, 20 MHz, 19" Color Monitor

70215 8MB System, 20 MHz, 19" Color Monitor

Packaged System

With 322 or 662 MB Disk and PHU (no tape)

70352 16 MB System, 20 MHz, 19" Color w/332 Disk in PHU

70354 16 MB system, 20 MHz, 19" Color w/662 Disk in PHU

70232 8 MB System, 20 MHz, 19" Color w/332 Disk in PHU

70240 8 MB System, 20 MHz, 19" Color w/662 Disk in PHU

Options:

7014 16 MB memory expansion Module

7000 4MB memory expansion module

7012 8MB memory expansion package

4512 Three-button optical mouse for use on AViiON workstations only.

Includes optical pad.

6488 101/102 key AT-Style keyboard - REQUIRES LANGUAGE SUFFIX*

-X Model numbers are available for systems w/o keyboards

Table 1. Model numbers

Model Number Description Model Number Description

—A US G10565 PHU

—B UK
G6605 662 MB Disk in PHU

—C French

G6603 179 MB Disk/150 MB Tape in PHU
—D German

—S Japanese AX-compatible (AX is the 66600 179 MB Disk in PHU
international standard for the Japanese G6602 150 MB Tape in PHU

Language) G6591-A 2 GB Cartridge Tape 5 1/4" full height
—G Spanish in PHU

—I Itali
aes Table 3. External Peripherals

—Y Swiss

—N Swedish/Norwegian

Table 2. Language Suffix for Keyboard

Company Confidential 046-001320 For Internal Use Only
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Model Number Description

6577-E 150 MB QIC Tape add-on for PHU

6677-E 525 MB QIC Tape add-on for PHU

6539-E 179 MB Disk add-on for PHU

6662-E 332 MB Disk add-on for PHU

6554-E 662 MB Disk add-on for PHU

G6591-E 2 Gbyte Cartridge Tape 5 1/4" full height

for PHU

G6562-E 1.44 MB 3 1/2" half height Diskette Drive

with SA450/SCSI converter

G6563-E 1.2 MB 5 1/4" half height Diskette Drive

with SA 450/SCSI converter

G6562-EX 1.44 MB 3 1/2" half height Diskette Drive

without SA450/SCSI converter

G6563-EX 1.2 MB 5 1/4" half height Diskette Drive

without SA450/SCSI converter

Table 4. External Add-On Peripherals for PHU

You must order a transceiver and a drop cable for each

workstation.

202-111
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Configurations/Ordering

The AV310D Workstation is offered as a packaged system with

or without peripherals (See Table 1 for model numbers). The

packaged system consists of

the system chassis,

19" color monitor,

mouse,

keyboard, and

a peripheral package where designated.

Each system chassis includes

a 20 MHz system board,

8 MB of main memory (or 16 where stated),

integral industry standard Ethernet LAN interface (IEEE

802.3),

industry standard Small Computer Standard Interface

(SCSD) for high performance I/O, and

two (2) RS-232C async ports with full modem control.

You must order a transceiver (model 4540, 4540-A OR 4619)

and a drop cable (model 1329) for each workstation that is to

be connected to Ethernet (see ‘Table 3).

Ordering Workstations

Select the package that best fits your needs. Add the

appropriate suffix for font and power.

Each license must be itemized on the Program License

Schedule 501 and purchase order.

Order appropriate software distribution and_ service

packages.

Related Information

Part Number Title

014-001886-01 Setting up and starting and maintaining

your AV100/210/310 workstation

Model

Number Description

1.

4540 Ethernet transceiver for connecting to stand-

ard ethernet cable, requires drop cable for 2.

connecting from the back of the to the

transceiver (model 1329) 3.

4540-A Ethernet transceiver for connecting to “thin”

ethernet cable, requires drop cable for con-

necting from the back of the system to the

transceiver (model 1329)

4619 Eight port Ethernet transceiver for connect-

ing up to eight Ethernet drop cables

1326 5 foot Ethernet drop cable for connecting

workstation to transceiver (Teflon)

152745005 5 foot Ethernet drop cable for connecting

workstation to transceiver (PVC)

Table 5. Ethernet options.

For Internal Use Only

069-701085

014-001809-00

014-001808-00

AViiON and DG/UX System Guide

881100 User Manual (RISC)

881100 User Manual Cache/Memory
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Specifications — Pixel Rate

125 MHz

Processor: — Controls

- — Motorola 88100 Brightness, contrast

20 MHz 88100 processor with integral FPU Color

Memory Management Monitor Format 19" landsc.

— Virtual memory Displayable Res. 1280x1024

2 88200 CMMUs; 4 GB per process Addressable Res. 1536x1024

Caches Colors Display 256

— Data cache and instruction cache Color Palette 16.7 mill.

Size: 16 KB Overlay Plane 2

Organization: 4-way set associative

Cycle time: 50 ns User Interface

Main Memory — Keyboard

— 8 MB- 112 MB wih parity Style: 101/102-key PC-AT compatible

Expansion: 16-MB memory SIMMS Available versions: French, German, Italian, Japanese,

Buses: 32-bit memory-to-cache; 32 bit Spanish, Swedish, UK, US

cache-to-procesor — Mouse

Integrated I/O 3-button optical

— IT LAN - ETHERNET Environmental

IEEE 802.3 — ‘Temperature

Bandwidth: 10Mbits/sec— Operating/Nonoperating: 0-55°C/-40-70°C

— Serial Ports: two one wall RS-232/422 with modem — Relative Humidity

control; baud rates up to 19. 2 kilobaud Operating/Nonoperating: 0-80%/10-90%

— SCSI — Electrical

Asynchronous/Synchronous AC Voltage: = 120V nominal (85-138 VAC)

Graphics Processor 220V nominal (187-276 VAC)

— Color AC Frequency: 47-63Hz

Custom graphics processor Power Supply: 78 Watts

Monitors Physical

— Pixel aspect ratio — Dimensions:

1:1 16" x 17.5" x 2.5" (front); 3.5" (back)

— Refresh Rate — Weight

70 Hz, flicker-free 18.25 Ibs.

Commonly used Peripherals

— 5.25 SCSI peripheral housing

Company Confidential 046-001320 For Internal Use Only
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AV6280 and AV8000-8 High Availability Servers

Fact Sheet

This article is an addendum to the AV5200+/6200

Servers MAPS/PLUS article (046-001191-06). It also

references the H.A.D.A. IT Disk Array Subsystems

MAPS/PLUS article (045-001442).

The AViiON 6280 is the new high-end system in the

62XX family of rack-mounted servers, providing eight

25MHz 88100-based CPUs in a 20-slot chassis. The 6280

provides a straightforward upgrade path for 62XX

customers by supporting most VME controllers and

memory boards used in current systems. The AV8000-8

is a packaged system that includes a 6280 CPU and

H.A.D.A. I subsystem, with optional UPS. Applications

running under DG/UX 5.4 run without change on 6280

systems.

AViiON 6280 systems can deliver up to twice the

throughput of 6240 systems on commercial benchmarks

(such as TPC-A, TPC-B and AIM II) when properly

configured. For multi-programming compute-intensive

applications, the AV6280 can deliver over 3000

jobs/week as measured by the SPECint_rate92

benchmark (see Table 1 for comparisons among the 62xx

series servers).

Eight 25Mhz Motorola 88100 CMOS/RISC CPUs.

New two-level cache design providing 64KB of

instruction cache and 64KB of data cache per CPU

and a secondary cache of 1MB per CPU pair, for a

total of SMB of cache per system.

e Dual memory buses provide double the memory

bandwidth of 6240 systems.

e Intelligent interrupt-steering by VIO (VME I/O)

board shares interrupt load evenly across all CPU

boards.

e High performance dual-channel SCSI-2 controller

for improved performance and increased disk

storage.

11 VME 1/0 slots.

AV/Alert service supports machine-initiated

diagnostic calls to DG response center and remote

service by DGC personnel.

e Supports H.A.D.A. I and original H.A.D.A. disk

arrays.

e Supported by DG/UX 5.4.2, a new high-performance

release tuned for 8-way SMP and faster TCP/IP and

NFS operations.

e Compact package allows CPU and 20GB of disk

storage to be configured in a single 59" cabinet.

AV 6225 AV 6240 AV 6280

Packaging Rack-mount | Rack-mount Rack-mount

VME slots 18 18 Il

Max. memory 832MB 768MB 768MB

Async connects 1275 1275 1275

VTC max 6 8 8

LAN max 6 8 8

Synch bds/ports 6/24 12/48 8/24*
Max. SCSI ctlrs/channels 8/16 8/16 8/16

Max. disk capacity >300GB >300GB >300GB

Max. cartridge tapes(S25MB/DAT/8mm) 4 4 6

Max. reel-to-reel tapes 4 4 4

*Synch support will be available in early QIFY93 and will offer three ports per controller.

Table 1. Comparison of 62XX servers.

For Internal Use Only 045-001443 Company Confidential
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Product Description

The AViiON 6280 server can be configured to address a Boards Total

wide range of applications in multi-user or network

modes. The AV 6280 can suppport 600-800 users in Se oeMB OEM
typical commercial applications. User counts achieved in ra <AMB oS6MB

customer environments will vary widely from this 7 192MB 384MB
. lications.

estimate, depending upon the applications 9x64MB 2x128MB 384MB

4x128MB 512MB
P mplexCPU comple 2x64MB 2x192MB 512MB

The eight CPUs are implemented on four identical boards 2x128MB 2x192MB 640MB

that contain the following functions: 4x192MB 768MB

Two 88100 CPUs

Four 88204 cache controllers

A 1MB second level cache

Cache snoop filter

Cross-bar switch for access to dual memory buses

A fifth board contains the system global logic, which

includes such things as console interface, boot PROM,

AV/Alert support, parallel printer interface (Centronics

compatible), interrupt-steering logic, time-of-day clock &

timers, NOVRAM for configuration data and error log,

and VME interface logic.

To double the memory bandwidth to the eight CPUs, the

memory bus is split into two parts (odd and even

addresses), and the memory slots are paired. This results

in a slightly different backplane at the CPU/Memory end,

and necessitates a chassis swap when upgrading.

The system cannot be configured with fewer than eight

CPUs. As with the current 62XX systems, there is no

ability to recover from a CPU failure by deconfiguring a

failed CPU.

Memory

Four slots are reserved for standard 62XX memory

boards, but the smaller (16MB, 32MB, 48MB) boards are

not supported. Memory boards must be configured in

pairs of matching boards. See Table 2 for valid memory

configurations.

For internal Use Only

_ Table 2. Legal memory configurations.

Memory Upgrades

Smaller boards can be upgraded to 128MB or 192MB

(see Table 3).

045-001443

Model Upgrade Path

UMA1664 16MB (7001) to 64MB (7015)

UMA16128 16MB (7001) to 128MB (7016)

UMA16192 16MB (7001) to 192MB (7017)

UMA64128 64MB (7015) to 128MB (7016)

UMA64192 64MB (7015) to 192MB (7017)

UMA128192 128MB (7016) to 192MB (7017)

Table 3. Memory upgrades.

/O Controllers

The following I/O controllers are offered in new 6280

systems:

e SCSI-2 controller (model 7421-W or 7422-W)

(Ciprico Brushfire)

Dual-channel SCSI-2 controller (7430)

VTRC VMEbus Token-Ring controller (model

7416-W)

VTC VMEbus Terminal controller (model 7425-W)

e VLC VMEbus LAN controller (model 7405)

e VDA/255 VMEbus Distributed Asynchronous

Controller (model 7418-W)

e H.A.D.A. IOP (model 7417-W)

Note that for customers upgrading from 10-slot chassis

(e.g. 5225) to the 20-slot 6280, new internal cables will

be required for the "-V" versions of these controllers to

convert them to the equivalent "-W" model. Refer to

Table 2 for internal cable numbers.

Company Confidential
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The controllers listed in Table 4 will not be supported in

any configuration, and should be replaced with the

corresponding second-generation controller. These

controllers are not supported because their replacements

offer higher performance and higher reliability.

Synch support will not be qualified for the 6280 and

AV8000-8 systems until early QIFY93. Contact the 6280

Helpdesk if you need to configure synch hardware.

Controller Upgrades

Older controllers may be upgraded by ordering the

upgrade model numbers shown in Table 5.

All SCSI peripherals must be mounted in a CSS2 chassis.

The PHU, CSS2/DC and CSS2/DA are not supported on

6280 systems.

SCSI peripherals

The following mass-storage peripherals are supported in

new 6280 systems:

Open Systems 202-115
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The following disks and tapes in CSS2 chassis are also

supported in upgrade configurations:

e 332MB HH S.25" disk (model 6662-G)

662MB FH 5.25" disk (model 6554-G)

150MB QIC cartridge tape (model G6577-G)

All H.A.D.A. configurations are supported in upgrade

configurations.

Unsupported Peripherals

The following peripherals are mot supported in any

configurations:

e 1.066GB ESDI disk (model G6541-#, G6542-#)

e 179MB HH 5.25" SCSI disk (model G6539-G)

e SMD and ESDI disks from older AV 5000/6000

series packages

Model Description

UCVDA255A = VDA/128 (7401) to VDA/255 (7418-W)

e = 520MB HH 5.25" disk (model G6796-G) UCVDA255B VAC/16RM (7406) to VDA/255 (7418-W)
e 1.0GB FH 5.25" disk (model G6685-G) UCD7421 SCSI controller (7407-W or 7415-W) to

e 1.4GB FH 5.25" disk (model G6716-G) SCSI controller (7421-W or 7422-W)

e CD-ROM (model G6629-G)

e 590MB FH rewritable optical disk (model G6627-G) Table 5. Controller upgrades.
e 5.25" HH floppy disk (model G6563-GX) .

© 3.5" HH floppy disk (model G6562-GX) Upgrade Philosophy
e 525MB QIC cartridge tape (model G6677-G) A major goal of the 6280 product is to support hardware
e 2GB 8mm tape (model G6591-G) upgrades from 6240 systems in an 8-hour shift or less, to

e 2GB 4mm DAT tape (model G6762-G minimize disruption to production systems. To achieve
e reel-to-reel tapes (models 6586/7 and 6588/9) this goal, the following strategy is implemented:
e Opstar jukeboxes (Opstar products will be qualified

in phases. Some models may not be available at 6280 1. The software upgrade to DG/UX 5.4.2 will be
FCS, but will be available within 90 days. Contact performed prior to the hardware upgrade. If
AViiON Product Marketing for details.) possible, the software upgrade should be performed

a week prior to the hardware upgrade to verify that

the customer's applications run correctly on 5.4.2

and that the 5.4.2 update has been correctly

installed.

Existing Model Replacement

VSC/4 (7404-W) not qualified till QIFY93

VDA/128 (7401) VDA/255 (7418-W)

VAC/16RM (7406) VDA/255 (7418-W) or VTC(7425-W)

SCSI controller (7407-W, 7415-W) Dual-channel SCSI-2 controller (7430) or SCSI-2 (7421-W/7422-W)

Table 4Controllers not supported.
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2. The 6280 chassis will always be shipped in a 59"

cabinet, and the old 6240 chassis and cabinet will

be returned to DGC. This speeds the swap-out and

eliminates the time-consuming chassis swap and

associated heavy lifting.

3. Any additional peripherals ordered with the

upgrade will be tested in the 6280 chassis before

shipment.

4. Any CSS2 chassis in the old cabinet will be moved

to the new cabinet. This is easily done since the

CSS2 is mounted on slide-rails.

5. For information on ordering upgrades, see the

section Ordering Upgrades below.

Packaging

The 20-slot chassis has a 1750 W power supply in a

NEMA-standard, 28” high 19” wide form factor. It offers

11 VMEbus I/O only slots, and four memory-only slots.

The are are no PEX-bus slots. Two I/O slots can support

the H.A.D.A. IOP controller. The chassis is installed in a

standard 59" (1.5m) cabinet. Due to the high power

requirements, the system is only available in 240V

50/60Hz power configurations.

The 6280 is available in a minimal configuration for a la

carte orders entry-level competitive bidding, as well as in

more typical disk array configurations that should meet

the needs of 80% of customers, based on current AV6240

and AV8000 configurations. The AV8000-8 packages

can be expanded into very high availability packages by

adding uninterruptible power supplies and redundant

IOPs and SCSI controllers.

The 6280 is the first AViiON system to require a

CD-ROM for DG/UX software distribution, and as a

result is always configured with at least one single-ended

CSS2 chassis. Typically, the customer will order

additional backup devices such as 8mm or DAT tapes to

provide high volume backup for the large disk

configurations found on 6280 and AV8008-8 systems.

One DAT tape is included in each packaged system that

contains a disk array, and the DAT is configured in the

CSS2 on the second channel of the dual-channel SCSI 2

controller. Not all products will be initially available on

CD-ROM. The AV8000-8 packages all include a QIC

tape and a CD-ROM.

The bulkhead design of the 6280 and AV8000-8 is

identical to that of the 6240. The AV8000-8 packaged

systems will include a 7612-W bulkhead sub-panel which

can support the following combinations of mass-storage:

For Internal Use Onty
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e TwoH.A.D.A. IOPs OR

e One H.A.D.A. IOP and three dual-channel SCSI-2

controllers (connected to H.A.D.A. II disk arrays or

CSS2 chassis) OR

e Upto six dual-channel SCSI-2 controllers

(connected to H.A.D.A. II disk arrays or CSS2

chassis).

The SCSI-2 controller (7421/7422) connects to the four

SCSI cutouts on the main bulkhead. If additional

7421/7422 controllers are configured, a 7611-W subpanel

will be configured. Please refer to the 6240 MAPS and

6240 section of the pricebook for more information on

configuring bulkhead panels.

With the introduction of new H.A.D.A. II packages, the

H.A.D.A. will no longer be offered in packages.

However, the 6280 does support the H.A.D.A.

Model Description

US6262A AV 6200 to AV 6280, 20-slot, 59"

cabinet

US6262B AV 6225 to AV 6280, 20-slot, 59”

cabinet

US6262C AV 6240 to AV 6280, 20-slot, 59"

cabinet

045-001443

Table 6. Upgrade model numbers.

Model G70536 is for bidding purposes only. Do not quote

this system as it contains an inadequate amount of

memory for real applications. Add-on memory is

attractively priced when configured with the system using

the 7015S, 7016S and 7017S memory boards.

Models G70536 through G70541 are the basis of all

"typical" configurations. They offer a very competitively

priced High Availability system with excellent

performance and growth potential. These package are

designed to simplify ordering of 6280 systems by

providing a common base package that meets the

minimum requirements of 80% of sales orders. You will

typically have to add some components to this system,

but not a lot. The H.A.D.A. II disk array subsystems will

be supported on future 88110 systems and provide

excellent investment protection for AVON customers.

Company Confidental
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Model Description

G70536 6280 CPU, 2x64MB memory, dual-channel SCSI-2 controller, single-ended CSS2 chassis, 1.4GB disk,

QIC525 tape, CD-ROM, 20-slot chassis, 59" cabinet.

G70537 6280 CPU, 2x128MB memory, dual-channel SCSI-2 controller, single-ended CSS2 chassis, 1.4GB disk,

QIC525 tape, CD-ROM, 20-slot chassis, 59" cabinet.

G70538 6280 CPU, 2x192MB memory, dual-channel SCSI-2 controller, single-ended CSS2 chassis, 1.4GB disk,

QIC525 tape, CD-ROM, 20-slot chassis, 59" cabinet.

G70540 AV8000-8 package, comprising 6280 CPU, 2x128MB memory, dual-channel SCSI-2 controller, CSS2

chassis, 1.4GB disk, DAT tape, QIC525 tape, CD-ROM, 20-slot chassis, 59" cabinet, H.A.D.A.

subsystem with 2x2.5GB array groups and 2x525MB add-on drives.

G70542 AV8000-8. Same as G70540, but with 2x192MB memory.

Power suffixes: -F, -F1, -F2, -F4

Table 7. Standard packages.

Power Considerations

After configuring memory and controllers, check that

sufficient current is available on the +5V supply. Table 9

provides updated information on the current draw of all

controllers and options for the 6280 systems.

Cooling

The heat output from a fully configured 6280 and

associated H.A.D.A. II chassis will require some air

conditioning. The BTU ratings are shown in Table 8.

Component BTUtIhr

Fully configured 6280 5950

20GB H.A.D.A.I array 2050

Table 8. Output.

Cabling

The dual-channel SCSI-2 controller uses a new connector

scheme that provides a higher density connector with a

smaller space requirement. As a consequence, all

H.A.D.A. packages include a 10° universal SCSI cable

(suitable for single-ended or differential configurations)

connecting the SCSI-2 controller to the furst IOP in the

H.A.D.A. I; the packages also include 5' universal SCSI

cable to connect the CSS2 to the second channel of the

SCSI-2 controller. To order additional universal cables

use the model number 15396EXXX, where XXX is 005,

010, 020 and denotes the length of the cable in feet.

The 7421-W SCSI controller uses the older style Champ
connector and the existing 1S378EXXX cables. Where

For internal Use Only 045-001443

the 7421-W controller is structured in a package (model

G7XXX1), a 15378E0085 cable is also included.

All systems include a 25' RS232C system console cable

(15339E025), and a 25’ RS232C cable (1340) for the disk

array console.

Service Strategy

The 6280 and AV8000-8 are positioned as high-powered

systems likely to replace mainframes in downsizing

situations, or as very large enterprise servers which must

provide high availability during business hours. In order

to guarantee high availability, it is mandatory that

AV/Alert services be implemented. AV/Alert provides

the following benefits to the customer:

e Immediate notification to Data General of any

impending device failure by observing soft error

rates on memory and peripherals.

e Recording of and notification to Data General of all

system outages and the reason for them, including

the identification of a failing FRU. This enables

DGC to dispatch a field engineer with the correct

part to fix the problem.

e Lifetime monitoring of both hardware and software

reliability in customer situations. This enables us to

better understand failure rates and failure modes, so

that we can improve hardware and software

reliability. It is a cornerstone of our commitment to

improving product quality.

AV/Alert provides absolute security under the customer's

control, and met the exacting security requirements of the

US Army Reserve in the the recent RCAS bid.

Company Confidential
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For AV/Alert to be operational from the day of

installation, you must have the customer install a

telephone line and modem in the computer room. FE sets

up AV/Alert and has the customer define passwords for

access to the system by remote diagnostic engineers. The

AV/Alert system never allows direct access to the system,

it always calls back to a phone number that the customer

and the field engineer enter into non-volatile RAM.

Ordering Upgrades

To quote and order an upgrade system, observe the

following procedures to ensure maximum customer

satisfaction.

1. —_ Pre-site inspection

Conduct a pre-site inspection with your FE and SE

to document the existing configuration. Enter the

information on a CCIS form. To facilitate ongoing

upgrade planning and coordination, record the

name of the SE and FE on the CCIS. The special

upgrade CCIS form for 6280 orders is available

from CPD (Tim Mahan:DGC) or from the 6280

Helpdesk (see below).

2. Order internal cables on CCIS (if necessary)

The upgrade kit includes includes two new

H.A.D.A. internal cables and additional bulkhead

panels for all 20-slot upgrades. For 10-slot

upgrades, you must upgrade all the internal cables

for existing controllers. The cable model numbers

are listed in table 5. Enter these model numbers on

the CCIS form in the section provided.

3. Order updated memory on CCIS

Existing memory boards will need ECOs, but the

cost of the ECOs is included in the upgrade. To

simplify configuration testing, memory boards will

be shipped with all systems, even if the customer

already owns the correct memory configuration. To

order updated memory boards to replace existing

memory boards, specify them on the CCIS form in

the space provided. FE will return the lower

revision boards to CPD for rework.

4. Order additional memory on the quotation

To order additional memory boards, order them

normally as line items on the quotation.

Remember: memory boards must be paired as in

Table 1. If the existing system has odd boards, say

a 128MB board and a 64MB board, and the

customer wishes to double the memory

For Internal Use Only
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configuration, order an additional 128MB and

64MB board on the quotation and replacement

1283MB and 64MB boards on the CCIS, OR

consult the memory upgrade models above and

upgrade the boards to an appropriate size.

Order additional controllers and peripherals on the

quotation

Calculate rack & power requirements

Fill out the rack space configuration for the

existing configuration, and for the new

configuration on pages 2 & 3 of the CCIS form.

The upgrade configuration includes a G11211

cabinet.

Submit CCIS & Quote for advanced configuration

checks.

We strongly recommend that you take advantage of

support for pre-quotation checking. The 6280

product management team will verify your

proposed configuration and pricing and give you a

response by the next business day. Mail your CCIS

and Quotaton to 6280 Upgrades: IMG024.

Ensure customer is on a software contract

The 6280 requires DG/UX 5.4.2. Customer will

receive this revision only if they have a software

contract that includes SSS.

Upgrade software license

Prepare for AV/Alert services

If the customer does not currently have AV/Alert

service (also known as SMART), advise him/her of

the need to order a telephone line and modem for

remote diagnostic support. The line and modem

must be installed before the upgrade can be

installed.
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Boardloption +5V DC +12V DC -12VDC

Max Current Available 250 22 6

CPU Complex 117.0 0.020 0.020

64MB memory 9.0 0 0

128MB memory 9.2 0 0

192MB memory 9.5 0 0

SCSI-2 controller (7421/2) 3.5 0 0

Dual-channel SCSI-2 (7430) 4.0 0 0

H.A.D.A. IOP 12.0 0 0

VLC 2.8 0.45 0

VDA/255 5.2 0 0.050

VTC 3.0 0.150 0

Table 9. Current requirements for AViiON 6280 boards (Amperes)

Controller Description Internal Cable

7405-V LAN 005-039499

7425-V VTC/255 005-039499

7416-V VTRC 005-038653

7404-V VSC/4 005-038517

7418-V VDA/255 None required

7417-V H.A.D.A. IOP 005-038546

T417A-V DUAL PORT IOP 005-038546

7421-V S-E SCSI (Brushfire) 005-038541

7422-V D-E SCSI (Brushfire) 005-038541

Table 10. Internal cables to convert 10-slot controllers to 20-slot form
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CPU boards (4) VME " VME VME I
| controfer controfier — |F| controfer

; | _t i | VMEbus
Primary Cache |

[SaPon] [Tm

[Console || Printer
VIO boardagain1MB Secondary Cache | VMEbus | | NVRAM

| __ Interrupt Steering

J
Membus 1

Membus 2

64MB, 128MB, 192MB boards

Mernory pair #1 Memory pair #2

Figure 1. System architecture.

11. Ensure proper environment is ready prior to Specifications

installation.

The system requires 240V power and certain Power
amount of cooling. It is the customer's Voltage Range 200v-240 VAC, +/-10%, 47-

responsibility to ensure that these are provided 63Hz, single phase

prior to computer installation. Current Rating 12A (max) @ 200V

If the user count is being increased beyond the VA Rating 2,500 VA (max)
_ Input Watts 1,750 Watts (max)

existing DG/UX user count, order a DG/UX Power Factor 70 (typical)

upgrade. Ensure that the customer is aware of the "

need to upgrade other layered products, be they BTU/Hour (Worst Case)

Data General or third-party products.

For Additional Information

For additional information on packaging, cables and

specifications, refer to the AViiON 5200+/6200 Servers

MAPS article. All power and space requirements are

identical to those for 20-slot 6240 systems.

If you need help in configuring 6280 and AV8000-8

systems and can't find the information you need in

MAPS, send a CEO message to "6280

Helpdesk:IMG024". We will respond within one

business day to your questions.

For Internal Use Only 045-001443

20-slot CPU chassis 5950

Other

Same as other 62XX systems. Refer to AViiON

5200+/6200 Servers MAPS/PLUS (046-001 1911-06)
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AViiON 550 Workstations

Fact Sheet

The AV 550 workstation offers competitive price/ perform-

ance in a compact deskside package. It is designed to meet

the requirements of 2-D graphic applications such as geo-

graphical information systems, mapping, and information

management and retrieval. It’s also an ideal software devel-

opment platform for Open Enterprise applications.

e Support for Symmetrical Multi-Processing (SMP)

— Single and dual CPU configurations available

— Motorola 88110 40MHz microprocessors with

16KB on-chip cache (8KB data, 8KB instruction)

and 256KB secondary cache per processor

e 256MB of ECC memory via industry standard SIMMs

— 16MB, 64MB or 128MB increments supported

e Integrated SCSI-2, Ethernet, synchronous port, three

asynchronous ports and one parallel port

e One I/O Option daughterboard slot with 8-bit color

graphics, zero with 24-bit color graphics option

Two 6U VME slots provide I/O expansion capacity

e Tightly-coupled graphics architecture

— 32-bit wide bus for optimal bit-mapped graphics

and multi-windowing performance

e 3-button optical/mechanical mouse

PC/AT-101 compatible keyboard

DG/UX 5.4 Release 3 or later provides full support for

system features

e Attractive, efficient packaging for office environments

with large disk configurations

Item Maximum

Ethernet LANS 4

SCSI Channels 3

Sync boards/ports

Table 1. Configuration maxima.
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Product Description

System Packaging

The AV 550 is housed in a compact, deskside package. Two

removable half height media bays (one 5.25" and one 3.5")

support a variety of disk and tape options. The 5.25" bay is

used for either a load device (CD/ROM or QIC tape) or for

a non-load removeable media device such as an 8mm

backup tape. The 3.5" bay can be used for a floppy diskette

or DAT or for an additional hard disk. Three fixed half

height media bays are located behind the front panel. These

support all AViiON 3.5" SCSI disks. Connectors for system

board, daughterboard and VMEbus I/O controllers are ac-

cessible from the rear of the chassis.

Table 2 details internal storage devices.

Bay(s) Oty. Devices

5.25" removable media bay l CD/ROM, QIC tape

(load), 8mm tape

3.5" removable media bay l DAT, 1.44MB diskette,

hard disk

3.5" fixed mass storage bays 3 hard disks

045-001505

Table 2. Internal mass storage configurations.

System Board

The AV 550 system board integrates all the functions re-

quired for most workstation installations, saving customers

the expense of additional I/O controllers. See Figure 1 for

an illustration of the system board architecture. The board

features:

e 40MHz 88110 CPU, 88410 cache controller and 256KB

cache

Connector for second 40MHz CPU complex

Twelve connectors for industry-standard SIMMs

Fast (1OMB/sec), single-ended SCSI-2 interface

— Operates at 5MB/s if external devices are attached

10Mbit/sec Ethernet interface (AUI connector)

Three asynchronous RS-232 ports (DB-25F connectors)

Company Confidential



Data General Volume I! Open Systems 202-206

MAPS/PLUS Hardware

e Synchronous port (DB-25F connector)

— 64Kbps maximum throughput

— Electrically compliant with RS-232C

— Support for AViiON X.25 and IBM communica-

tions software

e Centronics-compatible parallel port (unidirectional)

One I/O option daughterboard slot with the following

available options (if 8-bit graphics is configured):

— Ethernet

— Dual channel single-ended or differential SCSI-2

e 24-bit graphics option

— Uses space occupied by I/O option daughterboard

slot

e VME interface

— Non-block mode interface

— Supports AViiON 6U communications controllers

Memory

The AV 550 Workstation supports 256MB of ECC memory

via 4MB, 16MB, and 32MB SIMMs. All SIMMs are based

on 80ns DRAMs.

The system board has twelve memory slots divided into

three banks of four SIMMs each. Banks must be filled

completely (that is, SIMMs must be added four at a time).

Memory increments are 16MB (four 4MB SIMMs), 64MB

(four 16MB SIMMs) and 128MB (four 32MB SIMMs). The

128MB increment (32MB SIMMs) may be installed only in

the third bank and requires that the other two banks be al-

ready populated. Valid memory configurations are shown in

Table 3.

Graphics

The graphics option boards provide high-performance, bit-

mapped graphics with dedicated dual-ported display mem-

ory. A tightly-coupled graphics architecture employs a 32-

bit wide bus for optimal bit-mapped graphics and multi-

windowing performance. Key features of the graphics sub-

system include

256 colors from a palette of 16.7 million

Eight or twenty four color planes and tvo overlay planes

Addressable frame buffer of 2048x1024 pixels

Displayable resolution of 1280x1024 pixels

Standard MIT distribution of X11 r5

X Server, Xlib, X Toolkit, X Clients

Support for OSF/Motif

For Internal Use Only
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The AV 550 uses the same 8-bit graphics engine as is used

by the AV 500 and therefore graphics performance will be

similar between the two products.

The AV 550 24-bit option uses three of the 8-bit graphics

engines on a single card. No Z-buffer option is available.

Bank | Bank 2 Bank 3

(Slots 1-4) (Slots 5-8) (Slots 9-12) Total

16MB Empty Empty 16MB

16MB 16MB Empty 32MB

16MB 16MB 16MB 48MB

64MB Empty Empty 64MB

64MB 16MB Empty 80MB

64MB 16MB 16MB 96MB

64MB 64MB Empty 128MB

64MB 64MB 16MB 144MB

16MB 16MB 128MB 160MB

64MB 64MB 64MB 192MB

16MB 64MB 128MB 208MB

64MB 64MB 128MB 256MB

Table 3. AV 550 memory configurations.

/O Option Daughterboards

The AV 550 supports Ethernet LAN controller or dual

channel SCSI-2 controller (Host Bus Adapter) in 8-bit

sustems. No I/O option daughterboards may be configured

in 24-bit systems.

The Ethernet daughterboard supports thin Ethernet, thick

Ethernet, and 10Base-T via external transceivers. The peak

transfer rate is 10Mbits/sec.

The SCSI-2 daughterboard supports two channels, which

can be configured independently as single-ended or differ-

ential.

e External differential SCSI-2 connnections are capable of

fast (LOMHz), wide (16-bit) operation attaining 20MB

per second throughput.

e Fast, narrow (8-bit) differential operation at 1OMB per

second throughput is configurable by using a converter

cable provided with the optional SCSI board.
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DRAM

3 banks ORAM

12 SIMM sockets controler

| system addr. (32 bits)
Optional es Ti...” ne CPU complex
CPU complex system data imi, m,_———,~ 81 10/88410

881 10/88410 / (64 bits) 7

connector |

and PLL Harpoon Spinnaker

Cache Chip /O controller

STYX Addr (32 bits) |

. EXP BUS

sits 2) SCSI LAN (VME) PROM
(2 slots)

_ V0 Bus 8 bits

NVRAM DUARTS Parallel Resume Personality Interrupts Sync
Port

(3 ports)

Figure 1. AV 550 system board architecture.

e Single-ended external SCSI-2 channels available on the e VLCi Ethernet controller

optional SCSI-2 board are S5MHz, narrow (8-bit) only e VSC/3i Synchronous controller

(SMB/sec). e VFC FDDI Controller (max. 1)

Data General’s implementation of SCSI-2 does not cur- © VIRC Token Ring controller
rently support addressing beyond eight devices * VTC terminal controller

e VDA/255 asynchronous host adapter

e VAC/16 asynchronous multiplexor

VMEbus

Two 6U VME slots are available for I/O communications

controllers. This implementation complies with revision C.1

of the VME specification. The C.1 specification is the result

of the IEEE P1014 Standard Committee and the IEC 47b

Standard Committee.

The AV 550 VME does not support block-mode (256byte

block) transfers. This feature is not required for most com-

munications controllers.

Supported devices include (all max. 2 unless otherwise

noted):

For internal Use Only 045-001505

The 7430-K SCSI-2 controller is not supported since it re-

quires a VME bus which supports block mode. The Model

7435 I/O Option Dual Channel SCSI-2 Controller should be

used to support external SCSI peripherals.

DG/UX

The AV 550 is supported by DG/UX Revision 5.4.3 or

higher. Earlier releases are not supported. Binary compati-

bility with 88100 AViiON workstations requires that code

be compiled with DG/UX Revision 5.4 or higher. Any ap-
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plications compiled with DG/UX 4.3.4 or earlier must be

recompiled with 5.4 to run on AViiON 88110 workstations.

DG/UX is not bundled with the AV 550. A license for the

appropriate user count should be ordered as a separate line

item. If the license is on the system release, DG/UX will be

pre-loaded on the disk at the factory.

Configurations/Ordering

This section contains information on models, supported de-

vices, and configurations on the AV 550 workstation. This

information is summary in nature and subject to change.

The AViiON Product/Price catalog and electronic quote

systems must always to used to verify actual configura-

tions.

Minimum Workstation

The Model G70494 base AV 550 workstation includes

16MB of memory, 520MB disk, 8-bit color graphics

daughter card, 17" color monitor, keyboard, and 3-button

optical/mechanical mouse in a deskside package. Options

are available to substitute 24-bit color graphics, 19" color

monitor, larger memory (for example, 64MB for 16MB), or

larger disks (for example, 2GB for 520MB). Add-on CPU,

memory, mass storage, and I/O controller options are also

available.

All AV 550 workstations ordered with DG/UX have

DG/UX installed on the disk. Customers are strongly en-

couraged to order media and a load device, in the event

there is a disk malfunction and the operating system must be

reloaded.

CPU Configurations

The first processor resides on the system board. A second

processor may be added via a user-installable daughtercard

(CPU complex).

Graphics Configurations

The AV 550 base workstation includes 8-bit color graphics

and 17" color monitor. A 19" color monitor may be substi-

tuted for the 17" color monitor via a replacement option.

Twenty-four bit color graphics may be substituted for the

eight bit color graphics via a replacement option. The 24-bit

option uses both available daughter board slots.

For Internal Use Only
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Model Description

CPU

7033 | Second CPU Complex

Upgrades

UW558GA AV5500 to AV550 8-bit upgrade (graphics,

monitor, kybd, mouse)

UWS5524GA AV5500 to AV550 24-bit upgrade

Graphics

R7326 Replace 8-bit with 24-bit graphics

R7302 Replace 17" color monitor with 19"

Memory

7034 16MB memory option

7035 64MB memory option

7043 128MB memory option (only valid in Bank 3;

Banks | and 2 must both be populated with ei-

ther 16MB or 64MB memory options)

R7327 Replace 16MB memory with 64MB memory

I/O Cards

7435 Dual SCSI-2 channel (fast/wide) daughterboard

7436 Ethernet daughterboard

Mass Storage

GR7306 Replace internal 520MB disk with 1GB

GR7307 Replace internal 520MB disk with 2GB

61000-SL 520MB 3.5" disk add-in

G6802-L 1GB 3.5" disk add-in

G6841-L 2GB 3.5" disk add-in

G6629-L CD-ROM 5.25" add-in

G6760-L 10GB 8mm 5.25" tape add-in

G6677-L 525MB QIC tape 5.25" add-in

G6762-L 2GB 4mm DAT 3.5" tape add-in

G6880-L 1.44MB floppy 3.5" diskette add-in

Table 4. Option Models for AV 550.

Memory

045-001505

Twelve SIMM slots are available on the system board—

divided into three 4-slot banks. A bank must be filled with

the same capacity SIMMs in each slot.

Available memory increments are 16MB (four 4MB

SIMMs), 64MB (four 16MB SIMMs), and 128MB (four

32MB SIMMs). The 16MB and 64MB options may be used

in any bank. The 128MB option may only be used in the

third bank. For a 128MB module to be configured in Bank

3, Banks 1 and 2 must be filled with other memory. See

Table 3 for sample configurations. Base workstations have

16MB of memory. A substitution option is available to re-

place the 16MB with 64MB.
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Mass Storage

AV 550 workstations support mass storage internally in the

CPU chassis or externally in a standalone office chassis.

All mass storage devices are connected to the system via

SCSI-2 channels. Both single-ended and differential chan-

nels are available — up to three channels total. The SCSI-2

channels available are:

e A standard SCSI-2 interface on the system board con-

nects to the internal device bays in the AV 550 chassis

and to external devices. This SCSI-2 channel is a single-

ended, fast (1OMHz), narrow (8-bit) channel capable of

1OMB/s throughput. If external devices are attached to

this single-ended bus, all devices must operate at

5MHz The maximum bus length (including 3.75 ft. of

internal cable) is 19.6 ft. (6 meters).

e An optional SCSI-2 daughterboard may be added in the

I/O option slots on the system board (max. | in 8-bit

version; no I/O slots are available in the 24-bit version.).

Each daughterboard provides two external SCSI-2 chan-

nels—configurable individually as single-ended or

differential. Differential channels may be configured for

SMHz or 1OMHz operation. The bus must be configured

for SMHz operation if external single-ended devices are

used.

With the differential channel configured, a fast

(10MHz), narrow or wide (8-bit or 16-bit) interface

provides throughput up to 20MB/s (using a wide, 16-bit

data path). Use of the narrow/wide capability of the dif-

ferential interface is determined by the device being

attached (the tape array and currently shipping disk ar-

ray, for example, has the capability for wide data

transfers) and the types of interface cable between the

AV 550 and the external device. The maximum differ-

ential SCSI bus length is 25 meters (82 feet).

A 2.5 ft. cable is included with the SCSI-2 I/O option

daughtercard. This provides termination of eight data

lines on the 16-bit interface for connection to 8-bit de-

vices. This 2.5 ft. cable length must be added to the total

SCSI bus length when checking against the bus limit. If

16-bit SCSI devices are used, then the 2.5 ft. cable is not

used.

The AV 550 can be configured internally with a single

5.25" QIC tape, CD-ROM, or 8mm cartridge removeable

media device. All other internal mass storage devices are

3.5" only. Table 5 lists the mass storage devices supported

by the AV5500.
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Asynchronous Connections

Three asynchronous RS232 connections are on the system

board. All three ports support signal rates up to 19,200

baud. The second and third ports also support modem con-

trol.

Additional asynchronous connections are provided via

e VAC/16 VMEbus asynchronous multiplexor (Model

7411-L)

e VDA/255 VMEbus host adapter (Model 7424-L in-

cludes the VDA/255 and two 7419 16-line cluster

boxes)

e Ethernet terminal servers (with or without VTC VME-

bus Terminal Controller)

Synchronous Connections

The AV 550 has an integrated synchronous controller pro-

viding a single 64Kbps port. It supports AVIION X.25 and

IBM communications products over RS-232C. Additional

ports are available via the VSC/3i 3-port VME synchronous

controller (maximum two per system).

LAN Interfaces

The AV 550 can support up to four Ethernet LAN inter-

faces:

e Integrated Ethernet

e Ethernet I/O option daughtercard (max. 1)

e VLCi VMEbus Ethernet LAN Controller (max. 2)
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Interface Configuration Devices Supported

Internal Single-ended 10MHz, 8-bit CD-ROM (G6629-L), 525MB QIC (G6796-L), 5GB 4mm DAT (6762-L in

3.5"), 520MB (61000-SL), 1GB (G6802-L; R7306 to replace S20MB) and

2GB (G6841-L; R7307 to replace 520MB) disks, 1.44MB diskette (G6880-L

in 3.5")

QIC Brick Single-ended 5Mhz, 8-bit 525MB QIC tape (G6691)

CD Brick Single-ended SMHz, 8-bit CD-ROM (G6690)

PHU Single-ended 5MHz, 8-bit CD-ROM, 525MB QIC tape, DAT, 520MB, 1GB and 2GB disks; 10GB

8mm cartridge tape, 1.44MB diskette

(332MB, 662MB, 1GB, 1.4GB disks; 5.25" diskette; 27GB 8mm cartridge

tape; 150MB QIC tape for field upgrades only. Not supported for shipment

from factory.)

CSS2, CSS3 Single-ended SMHz, 8-bit Same as PHU

CLARION Disk | Differential 1OMHz, 8-bit 520MB disk, 1GB disk, 2GB disk

Array (Requires 7435 Dual SCSI-2 interface)

CLARION Tape | Differential 1OMHz, 16-bit (Requires 7435 Dual SCSI-2 interface)

Array

1600bpi tape Single-ended S5MHz, 8-bit

6250bpi tape Single-ended 5MHz, 8-bit

OPSTAR Single-ended SMHz, 8-bit

Note: Model G6613L (WORM Optical Jukebox) cannot be configured on integrated SCSI.

Table 5. AV 550 Mass Storage Support

All three types of controllers provide an AUI interface for a

drop cable and external transceiver. Thick Ethernet, Thin

Ethernet and 10Base-T are all supported via the appropriate

tranceivers.

Additional VMEbus LAN options are:

e VTRC Token Ring controller (max. 2)

VFC FDDI controller (max. 1)

Printers

Parallel printers are connected to the system via

e Integrated Centronics parallel port

e VDC/8p Centronics parallel port (requires VDA/255

Host Adapater)

The VDC/8p is supported for installed base customers using

VDAs and VDCs. Ethernet is the preferred interface for

additional printers at new installations. For higher perform-

ance and reliability, many printers have direct Ethernet

connections. If not, DG/Direct sells an Ethernet print server

that provides a single parallel port.

What is Not Supported on AV550 Workstations

The following products that have been supported on

AV4xx/5xx class workstations are not qualified for use on

AV 550 workstations. If customers do configure these

For Internal Use Only 045-001505

products on AV 550 workstations, Data General will not

provide support for any problems encountered.

VSC/3—three-line synch controller

VDA/128—128-line terminal cluster controller

VLC—Model 7405-K Ethernet controller

7430-K—VSA SCSI-2 controller (incompatible with

non-block mode bus)

e Model 7423 AV 4600 Series SCSI/LAN option

(incompatible interface)

Power

Power consumption for all configurations should be

checked against the power supply output—particularly if

third-party devices will be added to the system.

Cabling

Refer to the AViiON Product/Price catalog and to the elec-

tronic quote systems for cabling information. Since the AV

550 is based on the AV 5500 chassis, bulkhead connections

are common between the two systems.

Upgrades

System upgrades are available through the Upgrades Mar-

keting Group in the Continuing Products Division. If you

have any questions regarding upgrades, call (in the USA)

508-870-1400 to speak to a CPD Marketing Specialist.
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Documentation e Multi-Device Deferred offers standard discounts up to

Table 6 lists AV 550 document numbers. The latest system

capacities, performance, etc. are available in the AViiON

Family Chart and the AVIION Sales Guide.

Document Number

AV 550 Product Brief 012-004370

Installing, Expanding, and Maintaining 014-002250

AViiON 5500 and 550 Series Computers

Getting Started: A Quick Guide to Setting | 014-002252

Up AViiON 550 and 5500 Series Comput-

ers

Operating Your AViION 550 and 5500 014-002249

Series Computers

Table 6. AV 550 document numbers.

Warranty

AV 550 systems come with a one year hardware warranty

for all components shipped with the system. Toll-free tele-

phone service is provided to help customers identify an

inoperable part and the replacement part is shipped over-

night. The customer may choose to install the part either

with telephone assistance, or request next-day dispatch of a

field engineer to complete the installation.

Hardware Support Services

The policies described below are North American service

policies. Coverage and policies vary from country to coun-

try.

Data General Customer Service Division supports AV1iON

workstations with state-of-the-art service technology. Data

General offers several types of service programs that in-

clude a a full array of options designed to satisfy users’

uptime requirements.

On-Call Service with a four-hour response goal, allows the

customer to select coverage periods and varied options that

meet specific application needs. Contracted on-site repair

includes unlimited parts, labor, and travel for a budgeted

monthly fee. Options include

© Multi-Year Plus offers discounts of 10% for three year

agreements, 12% for four year, and 15% for five year.

e Extended Coverage provides service up to seven days a

week, 24 hours per day.

e Enhanced Response delivers two-hour response for in-

stallations within 50 miles of a Data General Service

Center.

e Basic Response is a lower cost service with response

generally occurring within 24 hours.
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40% to customers with large populations of PCs, work-

stations, terminals, and desktop printers, and can defer

service until a specified number of devices require an

on-site call.

On-site Select Service is also available. Toll-free telephone

support is provided to help customers identify the inoper-

able part. The replacement part is shipped overnight. The

customer may choose to install it either with telephone as-

sistance, or request next-day dispatch of a field engineer to

complete the installation.

Pre-payment discounts for terms as short as six months are

also available up to 20% for cancelable pre-payment terms.

Installation Services

The services described below are offered for North Amer-

ica. Available service offerings vary from country to

country.

The AV 550 is positioned as customer maintain-

able/installable. This means that an end user can unpack the

basic system, attach all required cables, printers, terminals,

etc. and bring up DG/UX without the use of any special

tools or test equipment and without fear of safety issues

(such as exposed high voltage areas).

We strongly recommend, however, that most customers take

advantage of AV 550 Installation Services. A variety of

service levels are offered to help ensure that your customer's

AV 550 gets installed smoothly and up and running quickly.

Service offerings range from basic hardware installation to

custom services which tailor the hardware and software to a

customer's specific operating environment.

Specifications

Processor

40MHz Motorola 88110 .65 micron HCMOS,

superscalar architecture

16KB on chip cache, 8KB per

instruction and data memory

ports

ANSI//IEEE Standard 754-

1985 floating point unit

256KB two-way set associative

cache

88410 Memory Management Unit

Memory (added in groups of four)

4MB SIMM 1Mx40, 80ns 4Mbit DRAMs

16MB SIMM 4Mx40, 80ns 16Mbit DRAMs

32MB SIMM Dual-side 4Mx40, 80ns 16Mbit

DRAMs

SCSI Interface

Integrated fast SCSI-2 Single-ended, 1OMB/s, NCR

53C710 controller

5MB/s if external devices are

attached
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LAN Interface Physical

Integrated Ethernet 10Mbits/sec, AUI connector Dimensions Chassis Height 21.5" (54.6 cm)Width

Asynchronous Ports 12" (30.5 cm)Depth 18" (45.7

Three RS232C 19.2Kbps each, DB-25F cm)

connectors Weight 30 kg, 61 Ibs. maximum

Parallel Port Centronics compatible Dimensions: 19" monitor 17.8" (45.2 cm) H

Synchronous Port 18.5" (47.1 cm) W

1 RS232C To 64Kbps, DB-25F 19.4" (49.4 mm) D

VMEbus 2 6U slotsMotorola VMEbus Dimensions: 17" monitor 16.8" (42.5 cm) H

C. IEEE P1014 Draft 1.2 16.3" (41.3 cm) W

I/O Option Slots Two slots 17.1" (43.5 cm) D

Devices supported:

Fast/wide SCSI-2 daughterboard

(max. 2)

Optional Ethernet Daughtercard

(max. 2)

8- or 24-bit color graphics daugh-

ter cards

Graphics Processor

Monitors

Pixel aspect ratio

Refresh Rate

Pixel Rate

Controls

Monitor Format

Displayable Res.

User Interface

Keyboard

Style:

Available versions:

Mouse

AC Power

AC Voltage input

AC frequency input

AC draw (amps)

KVA

Maximum output

Temperature

Operating temp. with mass storage

Non-operating temp.

Max. rate of change per hr.

Relative Humidity

Operating rel. humidity

Non-operating rel. humity

Rate of change per hour

Maximum Heat Dissipation

Altitude

Operating

Acoustics

Operating

For Internal Use Only

Dual channel, single-ended or

differential, narrow or wide,

20MB/s, NCR 53C720

controller

10Mbits/sec, AUI connnector

8-bit takes one slot

24-bit takes two slots

Color Custom graphics proces-

sor

8 or 24 color planes

2 overlay planes

1280 x 1024 pixel resolution

256 active colors from palette

of 16.7 million

Hardware cursor

1:1

70 Hz, flicker-free

125 MHz

Power on/off, brightness, con-

trast, degauss

17" or 19" landscape

1280x1024

101/102-key PC-AT com-

patible

French, German, Italian, Japa-

nese, Spanish, Swedish, UK,

US

3-button optical/mechanical

100-120V 220-240V

47-63Hz

10A @ 100/120VS5A @

220/240V

935VA

395W

10-38°C

-40 - 65°C

10°C per hour

20% to 80% (non-condensing)

10% to 90% (non-condensing)

20% per hour

2080 BTU/hr.

-305 to 2438m

-1000 to 8000 ft.

6.0 bels, 50 dBA typical

Weight 17" monitor

Weight 19” monitor

Agency Approvals

045-001505

19 KG (41 Ibs) maximum

28 KG (62 Ibs.) maximum

FCC A

VDEA

UL 1950

VCCI Class 1

CISPR22/EN55022 Class A

CSA 22.2 #950
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AVIiON 450 Workstations

Fact Sheet

The AV 450 workstation offers competitive

price/performance in a compact desktop package. It is

designed to meet the requirements of 2-D_ graphic

applications such as geographical information systems,

mapping, and information management and retrieval. It’s

also an ideal software development platform for Open

Enterprise applications.

e Single Motorola 88110 40MHz microprocessor with

16KB on-chip cache (8KB data, 8KB instruction)

e 256MB of ECC memory via industry standard SIMMs

16MB, 32MB, 64MB or 128MB increments

supported

e Integrated SCSI-2, Ethernet, synchronous port, three

asynchronous ports and one parallel port

e Tightly-coupled 8-bit graphics architecture

e 32-bit wide bus for optimal bit-mapped graphics and

multi-windowing performance

e 3-button optical/mechanical mouse

e PC/AT-101 compatible keyboard

e DG/UX 5.4 Release 3 or later provides full support for

system features

e Attractive, space-efficient desktop packaging for office

environments

Item Maximum

CPUs l

Memory 256MB

Disk 12GB

Ethernet LANs l

SCSI Channels |

Sync ports l

Table 1. Configuration maxima.

Product Description

System Packaging

The AV 450 is housed in a compact, desktop package. Two

half height media bays (one 5.25" and one 3.5") support a

variety of disk and tape options. The 5.25" bay is used for

For Internal Use Only
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either a load device (CD/ROM or QIC tape) or for a

non-load removeable media device such as a floppy diskette,

8mm backup tape, or a DAT. It can also be used for an

add-on hard disk. The 3.5" bay is used for the base 3.5"

SCSI hard disk. Connectors for the system board controllers

are accessible from the rear of the chassis.

Bay(s) Oty. Devices

5.25" removeable media l CD/ROM, QIC tape

bay (load), DAT, 8mm tape,

1.44MB diskette, 3.5"

disk (add-on)

3.5" media bay l 3.5" disk (base)

Table 2. Internal mass storage configurations.

System Board

The AV 450 system board integrates all the functions

required for most workstation installations, saving customers

the expense of additional I/O controllers. The board features:

e 40MHz Motorola 88110 CPU

e Eight connectors for industry-standard SIMMs

e Fast (1OMB/sec), single-ended SCSI-2 interface

Operates at SMB/s if external devices are attached

e 10Mbit/sec Ethernet interface (AUI connector)

e Three asynchronous RS-232 ports (DB-25F connectors)

e Synchronous port (DB-25F connector)

64Kbps maximum throughput

Electrically compliant with RS-232C

Support for AViiON X.25 and IBM communications

software

e Centronics-compatible parallel port (unidirectional)

Memory

The AV 450 Workstation supports 256MB of ECC memory

via 4MB, 8MB, 16MB, and 32MB SIMMs. All SIMMs are

based on 80ns DRAMs.

The system board has eight memory slots divided into two

banks of four SIMMs each. Banks must be filled completely ~

(that is, SIMMs must be added four at a time). Memory

increments are 16MB (four 4MB SIMMs), 32MB (four 8MB

SIMMs), 64MB (four 16MB SIMMs) and 128MB (four

32MB SIMMs).
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AV 450 memory configurations differ from the AV 5500

and AV 550 in two major respects:

e Two banks on AV 450/4500 vs. three on AV 550/5500

e 32MB module (8MB SIMMs) is not supported on the

AV 550/5500

Sample memory configurations are shown in Table 3. Note

that, in some cases, there may be a tradeoff between price

and leaving a bank open for future expansion.

Open Systems

AViiON 450 Workstations

Bank 1 Bank 2

(Slots 1-4) (Slots 5-8) Total

16MB Empty 16MB

32MB Empty 32MB

32MB 16MB 48MB

32MB 32MB 64MB

64MB Empty 64MB

32MB 64MB 96MB

128MB Empty 128MB

128MB 32MB 160MB

128MB 64MB 192MB

128MB 128MB 256MB

Table 3. Sample memory configurations.

Graphics

The graphics board provides high-performance, bit-mapped

graphics with dedicated dual-ported display memory. A

tightly-coupled graphics architecture employs a 32-bit wide

bus for optimal bit-mapped graphics and multi-windowing

performance. Key features of the graphics subsystem

include:

256 colors from a palette of 16.7 million

Eight color planes and two overlay planes

Addressable frame buffer of 2048x1024 pixels

Displayable resolution of 1280x1024 pixels

Standard MIT distribution of X11 r5

X Server, Xlib, X Toolkit, X Clients

Support for OSF/Motif

The AV 450 uses the same 8-bit graphics engine as is used

by the AV 500 and therefore graphics performance will be

similar between the two products.

The AV 450 graphics board is the same as the 8-bit graphics

option on the AV 550 and plugs into the I/O daughtercard

slot on an AV 4500 (making it into an AV 450).

For internal Use Only 045-001503
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DG/UX

The AV 450 is supported by DG/UX Revision 5.4.3 or

higher. Earlier releases are not supported. Binary

compatibility with 88100 AViiON workstations requires that

code be compiled with DG/UX Revision 5.4 or higher. Any

applications compiled with DG/UX 4.3.4 or earlier must be

recompiled with 5.4 to run on AViiON 88110 workstations.

DG/UX is not bundled with the AV 450. A license for the

appropriate user count should be ordered as a separate line

item. If the license is on the system release, DG/UX will be

pre-loaded on the disk at the factory.

Configurations/Ordering

This section contains information on models, supported

devices, and configurations on the AV 450 workstation. This

information is summary in nature and subject to change. The

AVIiiON Product/Price catalog and electronic quote systems

must always to used to verify actual configurations.

Minimum Workstation

The Model G70616 base AV 450 workstation includes

16MB of memory, 520MB disk, 8-bit color graphics

daughter card, 17" color monitor, keyboard, and a 3-button

optical/mechanical mouse in a desktop package. Options are

available to substitute a 19" color monitor, larger memory

(for example, 64MB for 16MB), or larger disks (for

example, 2GB for 520MB). Add-on memory and mass

storage options are also available.

All AV 450 workstations ordered with DG/UX have DG/UX

installed on the disk. Customers are strongly encouraged to

order media and a load device, in the event there is a disk

malfunction and the operating system must be reloaded.

Memory

Eight SIMM slots are available on the system

board—divided into two 4-slot banks. A bank must be filled

with the same capacity SIMMs in each slot.

Available memory increments are 16MB (four 4MB

SIMMs), 32MB (four 8MB SIMMs), 64MB (four 16MB

SIMMs), and 128MB (four 32MB SIMMs). See Table 3 for

sample configurations. Base workstations have 16MB of

memory. Substitution options are available to replace the

16MB with 32MB, 64MB, or 128MB.

In general, AV 450 memory can be mixed and matched.

Two rules must be followed, however:

e Bank | must be populated before bank 2

e Double-sided SIMMs (8MB and 32MB SIMMs making

up 32MB and 128MB memory modules) cannot be
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configured in Bank 2 unless Bank 1 also contains

double-sided SIMMs. This does not present a restriction

but may involve moving memory in some upgrade

Situations.

Mass Storage

AV 450 workstations support mass storage internally in the

CPU chassis or externally in a standalone office chassis.

All mass storage devices are connected to the system via the

SCSI-2 controller on the system board which connects to the

internal device bays in the AV 450 chassis and to external

devices. This SCSI-2 channel is a single-ended, fast

(1OMHz), narrow (8-bit) channel capable of 10MB/s

throughput. If external devices are attached to this

single-ended bus, all devices must operate at SMHz. The

maximum bus length (including 3.75 ft. of internal cable) is

19.6 ft. (6 meters).

The 3.5" bay on the AV 450 comes standard with a 520MB

3.5" SCSI disk. Replacement model numbers may be used to

substitute higher capacity disks (1GB or 2GB) for this

standard disks.

A single 5.25" bay which can accommodate removeable or

fixed media devices exists to add additional mass storage

internally. This bay may be used for 5.25" devices such as a

QIC tape, CD-ROM, or 8mm cartridge removeable media

device using a -L suffix as on an AV 5500 or AV 8500. 3.5"

devices can also be added to this slot using the model

numbers in Table 4.

Asynchronous Connections

Three asynchronous RS232 connections are on the system

board. All three ports support signal rates up to 19,200

baud. The second and third ports also support modem

control.

Additional asynchronous connections are provided via

Ethernet-based terminal servers connected to the AV 450's

internal Ethernet LAN controller.

Synchronous Connections

The AV 450 has an integrated synchronous controller

providing a single 64Kbps port. It supports AViiON X.25

and IBM communications products over RS-232C.

LAN Interfaces

The AV 450 supports a single Ethernet LAN interface via

the integrated Ethernet LAN controller.

The integrated controller provides an AUI interface for a

drop cable and external transceiver. Thick Ethernet, Thin

For internal Use Only
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Ethernet and 10Base-T are all supported via the appropriate

tranceivers.

Printers

Parallel printers are connected to the system via an

integrated Centronics parallel port.

For higher performance and reliability, many printers have

direct Ethernet connections. If not, DG/Direct sells an

Ethernet print server that provides a single parallel port.

Model Description

Graphics

R7302 Replace 17" color monitor with 19"

Memory

7034 16MB memory module

7048 32MB memory module

7035 64MB memory module

7043 128MB memory module

R7325 Replace 16MB with 32MB

R7327 Replace 16MB with 64MB

R7328 Replace 16MB with 128MB

Mass Storage

GR7306 Replace internal 520MB disk w/ 1GB

GR7307 Replace internal 520MB disk w/ 2GB

6880-LA 3.5" 1.44MB diskette - 5.25" slot

6762-LA 3.5" 2GB 4mm DAT - 5.25" slot

61000-SLA 520MB add-on disk - 5.25” slot

6802-SLA 1GB add-on disk - 5.25" sio*

6841-SLA 2GB add-on disk - 5.25" slot

G6629-L CD-ROM - 5.25" slot

G6677-L 525MB QIC tape - 5.25" slot

G6760-L 8mm catridge tape - 5.25" slot

Miscellaneous

7625 Floor stand for vertical mounting

Table 4. Option models for AV 450.
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What is Not Supported on AV450 Workstations

The AV 450 is designed as a low-cost workstation and

comes standard with integrated controllers and ports to meet

a wide range of entry-level requirements. The following

features of higher-end workstations such as the AV 550 are

not supported, however:

e 24-bit option

e VME Bus

e 1/O controller daughterboards (Styx bus)

e Second CPU option

e Secondary cache

Vertical Configurations

As shipped, the AV 450 is designed to be set horizontally on

a desk or other work surface, most commonly with the

monitor resting on top. The AV 450 can also be set vertically

on the floor. In order to do so, however, the Model 7625

Floor Stand must be ordered since otherwise a bump over

the fan will prevent the workstation from sitting level and

airflow will be blocked.

Cabling

Refer to the AViiON Product/Price catalog and to the

electronic quote systems for cabling information. Since the

AV 450 is based on the AV 4500 chassis, bulkhead

connections are common between the two systems and will

typically be the same as the AV 550 and AV 5500 as well.

Upgrades

System upgrades are available through the Upgrades

Marketing Group in the Continuing Products Division. If

you have any questions regarding upgrades, call (in the

USA) 508-870-1400 to speak to a CPD Marketing Specialist.

Documentation

Table 5 lists AV 450 document numbers. The latest system

Capacities, performance, etc. are available in the AViiON

Family Chart and the AViiON Sales Guide.

Document Number

Installing, Expanding and Maintaining 014-002312

AV1ION 4500 and 450 Series Systems

Getting Started: A Quick Guide to Setting 014-002314

Up AViiON 4500 and 450 Series Systems

Operating AViiON 4500 and 450 Series 014-002313

Systems

Table §. AV 450 documentation numbers.
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Warranty

AV 450 workstations come with a one year hardware

warranty for all components shipped with the system.

Toll-free telephone service is provided to help customers

identify an inoperable part and the replacement part is

shipped overnight. The customer may choose to install the

part either with telephone assistance, or request next-day

dispatch of a field engineer to complete the installation.

Hardware Support Services

The policies described below are North American service

policies. Coverage and policies vary from country to

country.

Data General Customer Service Division supports AV1iON

workstations with state-of-the-art service technology. Data

General offers several types of service programs that include

a a full array of options designed to satisfy users’ uptime

requirements.

© On-Call Service with a four-hour response goal, allows

the customer to select coverage periods and varied

options that meet specific application needs. Contracted

on-site repair includes unlimited parts, labor, and travel

for a budgeted monthly fee. Options include

e Multi-Year Plus offers discounts of 10% for three year

agreements, 12% for four year, and 15% for five year.

e Extended Coverage provides service up to seven days a

week, 24 hours per day.

e Enhanced Response delivers two-hour response for

installations within 50 miles of a Data General Service

Center.

°¢ Basic Response is a lower cost service with response

generally occurring within 24 hours.

e Multi-Device Deferred offers standard discounts up to

40% to customers with large populations of PCs,

workstations, terminals, and desktop printers, and can

defer service until a specified number of devices require

an on-site call.

¢ On-site Select Service is also available. Toll-free

telephone support is provided to help customers identify

the inoperable part. The replacement part is shipped

overnight. The customer may choose to install it either

with telephone assistance, or request next-day dispatch of

a field engineer to complete the installation.

Pre-payment discounts for terms as short as one year are also

available up to 20% for non-cancelable pre-payment terms.
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Installation Services

Note that available service offerings vary from country to

country.

The AV 450. 1s __ positioned as _— customer

maintainable/installable. This means that an end user can

unpack the basic system, attach all required cables, printers,

terminals, etc. and bring up DG/UX without the use of any

special tools or test equipment and without fear of safety

issues (such as exposed high voltage areas).

We strongly recommend, however, that most customers take

advantage of AV 450 installation services. A variety of

service levels are offered to help ensure that your customer's

AV 450 gets installed smoothly and up and running quickly.

Service offerings range from basic hardware installation to

custom services which tailor the hardware and software to a

customer's specific operating environment.

Specifications

Processor

40MHz Motorola 88110 .65 micron HCMOS,

superscalar architecture

16KB on chip cache,

8KB per instruction and

data memory ports

ANSI//IEEE Standard 754-1985

floating point unit

Memory (added in groups of four)

4MB SIMM 1Mx40, 80ns 4Mbit DRAMS

8MB SIMM Dual-side 1Mx40, 80ns 4Mbit

DRAMs

16MB SIMM 4Mx40, 80ns 16Mbit DRAMs

32MB SIMM Dual-side 4Mx40, 80ns 16Mbit

DRAMs

SCSI Interface

Integrated fast SCSI-2 Single-ended, 1OMB/s, NCR

53C710 controller

SMB/s if external devices are

attached

LAN Interface

Integrated Ethernet 10Mbits/sec, AUI connector

Asynchronous Ports

Three RS232C 19.2Kbps each, DB-25F connectors

Parallel Port Centronics compatible

(unidirectional)

Synchronous Port

1 RS232C

Graphics Processor

To 64Kbps, DB-25F

Color Custom graphics processor

8 color planes, 2 overlay planes

1280 x 1024 pixel resolution

AViiON 450 Workstations

Monitors

Pixel aspect ratio

Refresh Rate

Pixel Rate

Controls

Monitor Format

Displayable Res.

User Interface

Keyboard

Style:

Available versions:

Mouse

AC Power

AC Voltage input

AC frequency input

AC draw (amps)

Apparent Power

Input Power

Inrush Current

AC Inlet

Temperature

Operating w/ mass storage

Non-operating

Max. rate of change per hr.

Relative Humidity

Operating rel. humidity

Non-operating rel. humity

Rate of change per hour

Maximum Heat Dissipation

Altitude

Operating

Acoustics

Operating

Physical

Dimensions Chassis

Weight Chassis

Dimensions: 19" monitor

Dimensions: 17" monitor

Weight 17" monitor

Weight 19" monitor

256 active colors from palette of Agency Approvals

16.7 million

Hardware cursor

For Internal Use Only 045-001503
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1:1

70 Hz, flicker-free

125 MHz

Power on/off, brightness, contrast,

degauss

17" or 19" landscape

1280x1024

101/102-key PC-AT compatible

French, German, Italian, Japanese,

Spanish, Swedish, UK, US

3-button optical/mechanical

100-240VAC; -10%,+15%, single

phase input

47-63Hz

5.0A max @100V input

500 VA max

300W

100 Apk max for 1/2 line cycle

C 22 Appliance Coupler

10-38°C

-40 - 65°C

10°C per hour

20% to 80% (non-condensing)

10% to 90% (non-condensing)

20% per hour

1024 BTU/hr.

-305 to 2438m

-1000 to 8000 ft.

6.0 bels, 50 dBA typical

Height 4.25" (10.8 cm)

Width 16" (40.6 cm)

Depth 17.5" (44.5 cm)

28 Ibs. (13 kg) maximum

17.8" (45.2 cm) H

18.5" (47.1 cm) W

19.4" (49.4 mm) D

16.8" (42.5 cm) H

16.3" (41.3 cm) W

17.1" (43.5 cm) D

19 KG (41 lbs) maximum

28 KG (62 Ibs.) maximum

FCC A, VDE A, UL 1950, VCCI

Class 1, CISPR22/EN55022 Class

A, CSA 22.2 #950
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AViiON 4500 Series Servers

Fact Sheet

AV 4500 systems offer competitive price/performance in a

compact desktop package. Primarily targeted at user

communities of up to 32 users, the AV 4500 provides VARs

and end-users with a highly integrated entry-level system

capable of addressing a wide range of application needs.

e Single Motorola 88110 40MHz microprocessor with

16KB on-chip cache (8KB data, 8KB instruction)

e 256MB of ECC memory via industry standard SIMMs

= 16MB, 32MB, 64MB or 128MB increments

supported

e Integrated SCSI-2, Ethernet, synchronous port, three

asynchronous ports and one parallel port

e One Styx I/O daughterboard slot (compatible with AV

5500/8500/9500 daughterboards)

- Fast/wide differential or single-ended SCSI-2 for

external mass storage expansion such as CLARiiON

« Add-on Ethernet

e Special network packages available to connect

asynchronous devices through a TermServer

e DG/UX 5.4 Release 3 or later provides full support for

system features

e Attractive, space-efficient desktop packaging for office

environments

[tem Maximum

CPUs ]

Memory 256MB

Disk 92GB

Ethernet LANs | 2

SCSI Channels 3

Sync ports l

Table 1. Configuration maxima.

Product Description

System Packaging

The AV 4500 is housed in a compact, desktop package. Two

half height media bays (one 5.25" and one 3.5") support a

variety of disk and tape options. The 5.25" bay is typically

For Internal Use Only 045-001504

used for a load device (CD/ROM or QIC tape), but can also

be used for an add-on hard disk or tape if the load device is

moved to a standalone desktop chassis. The 3.5" bay is used

for the AViiON 3.5" SCSI hard disk which: comes standard
with the base system. Connectors for the system board

controllers are accessible from the rear of the chassis.

Table 2 details internal storage devices. -

Bay(s) Oty | Devices

5.25" removable ‘T | CD/ROM, QIC tape (load),

media bay 3.5" disk, 8mm tape, or

4mm tape (add-on)*

3.5" media bay l 3.5" disk (base)

*add-on ONLY if standard internal load device is replaced with a load |

device in a desktop chassis

Table 2. Internal mass storage configurations.

System Board

The AV 4500 system board integrates all the. functions
required for most system installations, saving customers. the
expense of additional I/O controllers. The beset fours: |

e 40MHz 88110 CPU :

e Eight connectors for industry-standard SIMMs oye
e Fast (1OMB/sec), single-ended SCSI-2 interface. ae

= Operates at 5MB/sec if external devices. are attached
e 10Mbit/sec Ethernet interface: (AUT connectar) ..
e Three asynchronous RS-232 ports (DB-25F connectors)

used for

«= Console port

«= AV/Alert service support (port supports modem
control)

= UPS or customer use (port supports:modem control)

e Synchronous port (DB-25F connector)

* 64Kbps maximum throughput

* Electrically compliant with RS-232C

-- Support for AViiON X.25. and IBM communications

software

e Centronics-compatible parallel port (unidirectional)
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e One Styx I/O daughterboard slot with the following

options:

» Ethernet

= Dual channel single-ended or differential SCSI-2

Memory

The AV 4500 Series supports 256MB of ECC memory via

4MB, 8MB, I6MB, and 32MB SIMMs. All SIMMs are

based on 80ns DRAMs.

The system board has eight memory slots divided into two

banks of four SIMMs each. Banks must be filled completely

(that is, SIMMs must be added four at a time). Memory

increments are 16MB (four 4MB SIMMs), 32MB (four SMB

SIMMs), 64MB (four 16MB SIMMs) and 128MB (four

32MB SIMMs).
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e External differential SCSI-2 connnections are capable of

fast (LOMHz), wide (16-bit) operation attaining 20MB

per second throughput.

e Fast, narrow (8-bit) differential operation at 1OMB per

second throughput is configurable by using a converter

cable provided with the optional SCSI board.

e Single-ended external SCSI-2 channels available on the

optional SCSI-2 board are 5MHz, narrow (8-bit) only

(SMB/sec).

Bank 1 Bank 2

(Slots 1-4) (Slots 5-8) Total

16MB Empty 16MB

32MB Empty 32MB

32MB 16MB 48MB

32MB 32MB 64MB

64MB Empty 64MB

32MB 64MB 96MB

128MB Empty 128MB

128MB 32MB 160MB

128MB 64MB 192MB

128MB 128MB 256MB

Model Description

Memory

7034 16MB memory module

7048 32MB memory module

7035 64MB memory module

7043 128MB memory module

R7325 Replace 16MB with 32MB

R7327 Replace 16MB with 64MB

R7328 Replace 16MB with 128MB

Mass Storage (replacements)

GR7306 Replace internal 520MB disk w/ 1GB

GR7307 Replace internal 520MB disk w/ 2GB

GR7317 Replace internal CD-ROM with internal

320/525MB QIC tape

R7329 Replace internal CD-ROM with CD-ROM in

desktop housing

R7330 Replace internal CD-ROM with QIC tape in

Table 3. Sample memory configurations.

AV 4500 memory configurations differ from the AV 5500

and AV 550 in two major respects:

: Two banks on AV 450/4500 vs. three on AV

5350/5500
: 32MB module (8MB SIMMs) is not supported on the

AV 550/5500

Sample. memory configurations are shown in Table 3. Note

that, in some cases, there may be a tradeoff between price

and leaving a bank open for future expansion.

/O Option Daughterboards

The AV 4500 supports an Ethernet LAN controller or dual

channel SCSI-2 controller (Host Bus Adapter).

The Ethernet daughterboard supports thin Ethernet, thick

Ethernet, and 10Base-T via external transceivers. The peak

transfer rate is 1OMbits/sec.

The SCSI-2 daughterboard supports two channels, which can

be configured independently as single-ended or differential.

For Internal Use Only

desktop housing

Mass Storage (add-on for 5.25" slot)

61000-SLA = 520MB add-on disk - 5.25" slot

6802-SLA 1GB add-on disk - 5.25" slot

6841-SLA 2GB add-on disk - 5.25" slot

6760-L 8mm cartridge tape add-on (5.25" slot)

6880-LA 3.5" 1.44MB diskette (5.25" slot)

6762-LA 3.5" 2GB DAT (5.25" slot)

G6629-L CD-ROM add-in

G6677-L 525MB QIC add-in

The above add-on mass storage models require that the internal

CD-ROM be replaced externally using R7329 or R7330.

Asynchronous Connections

A40782 16-user network async package

A40783 32-user network async package

VO Daughterboards

7435 Fast/wide dual channel SCSI-2

7436 Ethernet LAN add-on daughtercard

045-001504

Table 4. Option models for AV 4500.

Company Confidential



Data General Volume II Open Systems 202-221

MAPS/PLUS Hardware

Data General's implementation of SCSI-2 does not currently

support addressing beyond eight devices.

High Availability Configurations

The AV 4500 is an important component of the AViiON

high availability story. It stands out from competitors'

offerings because of its:

e Support for CLARION fault-tolerant disk and tape

subsystems

e AV/Alert machine-initiated diagnostics

e Operator or machine-initiated failover to a second system

e DG/UX support for on-line storage management, I/O

management, and fast file recovery

CLARuONSs use a differential SCSI interface. On an AV

4500, CLARiiON support requires the Model 7435 I/O

Option Dual Channel SCSI-2 Controller (Host Bus Adapter).

Maximum availability for low-end systems is achieved by

attaching two low-cost systems to a highly reliable storage

source such as CLARION or mirrored disks. This ts often

less expensive than building redundant features into a single

system.

Automated failover is supported by DG/UX. The application

must also be able to recover from failed transactions. For

more information on this capability, see Selling Peace of

Mind, the AViiON High Availability Sales Guide.

DG/UX

The AV 4500 is supported by DG/UX Revision 5.4.3 or

higher. Earlier releases are not supported. Binary

compatibility with 88100 AViiON workstations requires that

code be compiled with DG/UX Revision 5.4 or higher. Any

applications compiled with DG/UX 4.3.4 or earlier must be

recompiled with 5.4 to run on AViiON 88110 workstations.

DG/UX is not bundled with the AV 4500. A license for the

appropriate user count should be ordered as a separate line

item. If the license is on the system release, DG/UX will be

pre-loaded on the disk at the factory.

Configurations

This section contains information on models, supported

devices, and configurations on the AV 4500. This

information is summary in nature and subject to change. The

AViiON Product/Price catalog and electronic quote systems

must always to used to verify actual configurations.

For Internal Use Only
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Minimum System

The Model G70617 base AV 4500 system includes 16MB of

memory, 520MB disk, and CD-ROM in a desktop package.

Options are available to substitute larger memory (for

example, 64MB for 16MB), larger disks (for example, 2GB

for 520MB), and to substitute the internal CD-ROM for

either an internal QIC tape or an external CD-KOM or

external QIC tape. Add-on memory and mass” storage

options are also available.

All AV 4500 systems ordered with DG/UX have DG/UX

installed on the disk. Customers are strongly encouraged to

order media, in the event there is a disk malfunction and the

operating system must be reioaded.

Memory

Eight SIMM_ slots are available on the system

board—divided into two 4-slot banks. A bank must be filled

with the same capacity SIMMIs in each slot.

Available memory increments are 16MB (four 4MB

SIMMs), 32MB (four 8MB SIMMs), 64MB (four 16MB

SIMMs), and 128MB (four 32MB SIMMs). See Table 3 for

sample configurations. Base workstations have !6MB of

memory. Substitution options are available te replace the

16MB with 32MB, 64MB, or 128MB.

In general, AV 4500 memory can be mixed and matched.

Two rules must be followed, however:

e Bank | must be populated before bank 2 .

e Double-sided SIMMs (8MB and 32MB SIMMs ahing

up 32MB and 128MB memory modules) canis. be

configured in Bank 2 unless Bank | also contains

double-sided SIMMs. This does not present a restriction

but may involve moving memory in some unerade

situations. oe

Mass Storage

AV 4500 systems support mass storage internally in the CPU

chassis or externally in a standalone office chassis.

All mass storage devices are connected to the system via

SCSI-2. channels. Both single-ended and differential

channels are available with up to three channels total. The

SCSI-2 channels available are:

e A _ standard SCSI-2 interface on the system board

connects to the internal device bays in the AV 4500

chassis and to external devices. This SCSI-2 channel is a

single-ended, fast (1OMHz), narrow (8-bit) channel

capable of 10OMB/s throughput. If external devices are

attached to this single-ended bus, all devices must
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! AUI port for connection to |

: co backbone network !

(12 x RJ-45) :

! Linkbuilder hub | 10BaseT transceiver
l |

(16 x RJ-45)

16-port self-booting 10BaseT
AViiON 4500

TermServer

Model 40741-C| terminal adapter a
(qty. 16)

Notes:

Packaged model includes Linkbuilder, TermServer, transceiver, terminal

adapters, and cabling for basic configuration.

All cabling and connections are 10BaseT.

Additional TermServers and devices with direct network TCP/IP connections

(printers, PCs, etc.) can be connected to the hub.

Modems and printers will require different adapters from those supplied for use

with terminals.

Order Model 4828V70 Protocol Package to obtain full TermServer documentation

and host-based functionality information.

Figure 1. Sixteen-user network async package for AV 4500.

operate at SMHz. The maximum bus length (including

3.75 ft. of internal cable) is 19.6 ft. (6 meters).

e An optional SCSI-2 daughterboard may be added using

the I/O option slot on the system board. The

daughterboard provides two external SCS]-2 channels

configurable individually as single-ended or differential.

Differential channels may be configured for SMHz or

LOMHz operation. The bus must be configured for SMHz

operation if external single-ended devices are used.

e With the differential channel configured, a fast (1OMHz),

narrow or wide (8-bit or 16-bit) interface provides

throughput up to 20MB/s (using a wide, 16-bit data

path). Use of the narrow/wide capability of the

differential interface is determined by the device being

attached (the tape array and currently shipping disk array,

for example, have the capability for wide data transfers)

and the types of interface cable between the AV 4500

and the external device. The maximum differential SCSI

bus length is 25 meters (82 feet).

e A 2.5 ft. cable is included with the SCSI-2 I/O option

daughtercard. This provides termination of eight data

lines on the 16-bit interface for connection to 8-bit

devices. This 2.5 ft. cable length must be added to the

total SCSI bus length when checking against the bus

limit. If 16-bit SCSI devices are used, then the 2.5 ft.

cable is not used.

For Internal Use Only 045-001504

The 3.5" bay on the AV 4500 comes standard with a 520MB

3.5" SCSI disk. Replacement model numbers may be used to

substitute higher capacity disks (1GB or 2GB) for this

standard disk.

A second 3.5" disk can be added to the AV 4500 only if a

replacement model number is ordered at the time of system

purchase to move the internal CD-ROM into an external

desktop housing ("brick") or to substitute it for an external

QIC tape in a similar desktop housing. Absent ordering one

of these replacement models, all mass storage expansion

must be performed using a PHU or CSS/DC.

Asynchronous Connections

Three asynchronous RS232 connections are on the system

board. All three ports support signal rates up to 19,200

baud. The second and third ports also support modem

control.

Additional asynchronous connections are provided via

Ethernet-based terminal servers connected to the AV 4500's

internal Ethernet LAN controller or the Ethernet controller

on an I/O daughterboard. Besides the three ports on the

system board, Terminal Servers are the only way to connect

asynchronous ports to an AV 4500.

In order to make ordering basic Terminal Server packages as

simple as possible, two special models have been created
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which provide everything you need for a "vanilla" Terminal

Server configuration with 16 or 32 terminal seats.

Figure | shows a schematic of the basic layout of the 16-user

package. Table 5 lists the models and quatities for both the

16- and 32-user packages.

The following notes apply to both packages:

e The models listed in Table 5 were valid as of the writing

of this article. Data General reserves the right to change

these component models as required to accommodate

changes made by our suppliers or for any other reason.

Such changes would typically not affect the functionality

of the package as a whole.

e These specially discounted packages may only be

purchased at the time of the initial AV 4500 system

purchase and are limited to one per system.

e The basic packages contain all the components required

to connect 16 or 32 terminals to an AVIiON 4500.

Different adapters are required to connect modems or

serial printers. For needs which go beyond the basic, we

strongly recommend the purchase of the Model

4828V70 Protocol Package which provides full

TermServer documentation together with host-based

functionality such as the ability to boot from the host

system and to store TermServer configurations on the

host.Synchronous Connections

The AV 4500 has an integrated synchronous controller

providing a single 64Kbps port. It supports AVIION X.25

and IBM communications products over RS-232C.

Oty Oty
Model Description 16-user 32-user

40339 Linkbuilder hub l l

40399 Tranceiver for l l

AViiON

4832T 16-port self-booting ] 2

TermServer

(10BaseT)

40741-C Terminal Adapter 16 32

40114C 15M 10BaseT Cables 18 35

Table 5. Network async package components.

LAN Interfaces

The AV 4500 supports a Ethernet LAN interface via the

integrated Ethernet LAN controller. A second interface can

be added using the Ethernet I/O option daughtercard.

For Internal Use Only
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Both controllers provide an AUI interface for a drop cable

and external transceiver. Thick Ethernet, Thin Ethernet and

10Base-T are all supported via the appropriate tranceivers.

Printers

Parallel printers are connected to the system via an

integrated Centronics parallel port.

For higher performance and reliability, many printers have

direct Ethernet connections. If not, DG/Direct sells an

Ethernet print server that provides a single parallel port.

What is Not Supported on AV4500 Systems

The AV 4500 is designed as a low-cost system and comes

standard with integrated controllers and ports to meet a wide

range of entry-level requirements. The following features of

higher-end systems such as the AV 5500 are not supported,

however:

e VME Bus

e Second CPU option

e Secondary cache

Vertical Configurations

The AV 4500 is designed to be set horizontally on a desk or

other work surface. To accommodate customers who would

rather place the system vertically on the floor, all systems

ship with a Model 7625 Floor Stand. This stand must be

used for vertical mounting since otherwise a bump over the

fan will prevent the system from sitting level and aitow

will be blocked.

Cabling

Refer to the AViiON Product/Price catalog and to the

electronic quote systems for cabling information. Typically

bulkhead connections will be common between the AV 4500

and the AV 5500.

Upgrades

System upgrades are available through the Upgrades

Marketing Group in the Continuing Products Division. If

you have any questions regarding upgrades, call (in the

USA) 508-870-1400 to speak to a CPD Marketing Specialist.

Documentation

Table 6 lists AV 4500 document numbers. The latest system

Capacities, performance, etc. are available in the AViiON

Family Chart and the AVIiON Sales Guide.
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Number

014-002312

Document

Installing, Expanding and Maintaining

AViiON 4500 and 450 Series Systems

Getting Started: A Quick Guide to Setting Up 014-002314

AViiON 4500 and 450 Series Systems

Operating AViiON 4500 and 450 Series

Systems

Table 6. AV 4500 documentation numbers.

014-0023 13

Warranty

AV 4500 systems come with a one year hardware warranty

for all components shipped with the system. This warranty

covers all parts and labor on-site with a 48 hour service

response time.

During the first year warranty period, customers may

upgrade to a four hour response by paying 40% of the 2nd

year monthly charge for each of the 12 months during the

first year warranty period.

Hardware Support Services

The policies described below are North American service

policies. Coverage and policies vary from country to

country.

Data General Customer Service Division supports AViiON

systems with state-of-the-art service technology. Data

General offers several types of service programs that include

a a full array of options designed to satisfy users’ uptime

requirements.

On-Call Service with a four-hour response goal, allows the

customer to select coverage periods and varied options that

meet specific application needs. Contracted on-site repair

includes unlimited parts, labor, and travel for a budgeted

monthly fee. Options include

e Multi-Year Plus offers discounts of 10% for 3 year

agreements, 12% for four year, and 15% for five year.

e Extended Coverage provides service up to seven days a ©

week, 24 hours per day.

e Enhanced Response delivers two-hour response for

installations within 50 miles of a Data General Service

Center.

e Basic Response is a lower cost service with response

generally occurring within 24 hours.

On-site Select Service is also available. Toll-free telephone

AViiON 4500 Servers February 1994

assistance, or request next-day dispatch of a field engineer to

complete the installation.

Pre-payment discounts for terms as short as one year are also

available up to 20% for cancellable pre-payment terms.

Installation Services

Note that available service offerings vary from country to

country.

The AV 4500 is _ positioned as customer

maintainable/installable. This means that an end user can

unpack the basic system, attach all required cables, printers,

terminals, etc. and bring up DG/UX without the use of any

special tools or test equipment and without fear of safety

issues (such as exposed high voltage areas).

We strongly recommend, however, that most customers take

advantage of AV 4500 installation services. A variety of

service levels are offered to help ensure that your customer's

AV 4500 gets installed smoothly and up and running

quickly. Service offerings range from basic hardware

installation to custom services which tailor the hardware and

software to a customer's specific operating environment.

Specifications

Processor

40MHz Motorola 88110 .65 micron HCMOS,

superscalar architecture

16KB on chip cache,

8KB per instruction and

data memory ports

ANSI/AEEE Standard 754-1985

floating point unit

Memory (added in groups of four)

4MB SIMM 1Mx40, 80ns 4Mbit DRAMS

8MB SIMM Dual-side 1Mx40, 80ns 4Mbit

DRAMs

16MB SIMM 4Mx40, 80ns 16Mbit DRAMs

32MB SIMM Dual-side 4Mx40, 80ns 16Mbit

DRAMs

SCSI Interface

Integrated fast SCSI-2 Single-ended, [OMB/s, NCR

53C710 controller

5SMB/s if external devices are

attached

LAN Interface

Integrated Ethernet

Asynchronous Ports

10Mbits/sec, AUI connector

; . j . Three RS232C 19.2Kbps each, DB-25F

support is provided to help customers identify the inoperable Port | Syst me onsole
part. The replacement part is shipped overnight. The Port 2 AV/Alert

customer may choose to install it either with telephone Port 3 Available for UPS. modem. etc
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Parallel Port

Synchronous Port

1 RS232C

I/O Option Slot

Devices supported:

SCSI-2 daughterboard

Ethernet daughterboard

AC Power

AC Voltage input

AC frequency input

AC draw (amps)

Apparent Power

Input Power

Inrush Current

AC Inlet

Temperature

Operating temp. with mass

storage

Non-operating temp.

Max. rate of change per hr.

Relative Humidity

Operating rel. humidity

Non-operating rel. humity

Rate of change per hour

For Internal Use Only

Hardware

Centronics compatible

(unidirectional)

To 64Kbps, DB-25F

One slot

Dual channel, single-ended or

differential, narrow or wide, 20

MB/s, NCR 53C720 controller

10 Mbits/s, AUI connector

100-240VAC; -10%,+15%, single

phase input

47-63Hz

5.0A max @100V input

500 VA max

300W

100 Apk max for 1/2 line cycle

C 22 Appliance Coupler

10-38°C

-40 - 65°C

10°C per hour

20% to 80% (non-condensing)

10% to 90% (non-condensing)

20% per hour

AViiON 4500 Servers

Maximum Heat Dissipation

Altitude

Operating

Acoustics

Operating

Physical

Dimensions Chassis

Weight Chassis
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1024 BTU/hr.

-305 to 2438m

-1000 to 8000 ft.

6.0 bels, 50 dBA typical

Height 4.25" (10.8 cm)

Width 16” (40.6 cm)

Depth 17.5" (44.5 cm)

28 Ibs. (13 kg) maximum
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