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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

70000-11 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.

For Internal Use Only
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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:

- 167x16”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
« 150 MB QIC cartridge tape 5.25” half-height SCSI

Customer Environment/Use Characteristics

. o Customer-installable and -maintainable

« Customer-installable add-on memory and peripherals
e 40db (quiet office) noise levels

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

Communications

« Ethernet controller (without transceiver or drop cable)
e Thick or thin net transceivers available

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

e 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 CMMUSs 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 16”x16” 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 is an existing industry standard

Company Confidential



DataGeneral Volume II Open Systems 202-5
MAPS/PLUS Hardware AVIiON 300 Workstations May 1989
FPU Integer Mouse
88100 CPU Duart | RS232/422
) \

Data Bus Instruction Bus

88200 CMMU 88200 CMMU »| Keyboard

Cache - 16KB Cache - 16KB Interface Keyboard

y 1/0 Interface
<Main System Bus M-Bus 32-Bit Data/Address >< S-Bus 32-Bits )
i | A A
\ A
Control . . .

Memory interface Graphics Display Control » Printer |/F
---- |4\1/‘MB
---- emory
----  Slots Frame Buffer Ethernet
---- (7 total)
———- DMA
it . Controller | SCSII/F

Monitor
ID-04682

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
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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

- Eight 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
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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
(aty 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, | 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 115

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
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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 is 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 1V).
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\
Sun Apollo DEC HP IBM "-.\»-DGC_.\
Vendor Model SPARCstation 1 DN3500 3100 360M RT/PC ; AUX 300
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 $20011
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 17
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 1 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 pafkag.es consist c?f 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 ase l 20 MHZ MB
(XEEE 802.3) Base Unft Z - Mono 4
- Industry-standard Small Computer Standard Interface 70005 Base Unit 20 MHz - Color 4 MB
(SCSI) for high-performance 1/0 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. ., ,y/<sg

g

Table 5. Model numbers for base packages without keyboard,
mouse, or monitor.

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

the base packages vxfnh mclgge\gl rpomtor, keyboard, and ==/ N7 N

mouse (without penpherals{g;vnh these plus 179 MB 70029 Server Config. — 12 MB, 179 MB ™ /_,_/_ﬂ T

disk and 150 MB QIC tape: 20030 Server Config, ~ 12 MB, 322 MB / & fi’/%ﬂz/
: ’ P A

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. —

—_—

function as a/server Eo wg,{@@pﬁgﬁViiON worksta-
tions. Table 8 TiSts 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 cc;z:ﬁ‘iu_rktion of an AViiON workstation can

For Internal Use Only

Table 8. Model numbers for server configurations.

Model

Description

4540

4540-A

4619

1326

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).

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).

8-port Ethernet transceiver for connecting
up to 8 Ethernet drop cables.

S-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.

046-001195
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Model Description Suffix Country

7000 4 MB Add-on Memory Module -A UsS

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* 1 Italian

6602 150 MB Tape in Housing* Y 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 - & (005-33000)
15324E010 - 10° (005-33001)
15324E015 - 15° (005-33345)
Peripheral Housing Daisy Chain Cable
15325E001 - 1.3 (005-33003)
15325E005 - 5° (005-33004)
15325E010 - 10° (005-33005)

Table 11. Model numbers for cables.

For Internal Use Only
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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
046-001196 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

014-001803-00

014-001722-00

014-001808-00

014-001809-00

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
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AViiON 5200+/6200 Servers

January 1992

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.

¢ 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
- 88204 64 KB cache with dual and quad

e Up to 832 MB of ECC memory

¢ 10-slot or 20-slot industry-standard VME bus for 1/0:
- Industry-standard Revision C.1
- 25 MB/sec block transfers sustained
- Full hardware cache coherency
- 4 levels of bus arbitration
- 7 levels of interrupt

® 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
- Robust file system and medium-term scheduler
- Complies with 88open, 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 Sl6 MB 82 MB 82 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 397GB  60.0 GB 134.0 GB
Max. cartridge tapes 4 4 4
(150 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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Data General Volume I Open Systems 202-14
MAPS/PLUS Hardware AViiON 5200+/6200 Servers January 1992
=1
.
X.25
o =y=
%&Q Hpopo
VSC/4 a
= g2 H
= CJ - —
VDA/128 I VDC/16 l vDC/8 lVDC/a
88K
DGUX i
é@/ l
DG-28975

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/0. 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
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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
MCB88100 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

- Up to 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 MCB88100 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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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
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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 AViiON 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 (1992MB available
only on 6200 systems). 48MB 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 busis 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 P1/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 bbo Branch on Bit Clear
Mnemonic Description bb1 Branch on Bit Set
. - bend Conditional Branch
R | Crenanend e
fdiv = |Floating-Point Divide bsr Branch to Subroutine
. . . jmp Unconditional Jump
fider Load from Floating-Point Control Register : .
fit Convert Integer to Floating Point Isr Jump to Subroutine
. - ) rte Return from Exception
fmul Floating-Point Multiply b0 Trap on Bit Clear
fstcr Store to Floating-Point Control Register t P X
fsub Floating-Point Subtract tb1 Trap on Bit Set
! i . 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 Ho 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
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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. 1t 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.

202-19

Company Confidential



Data General Volume I Open Systems 202-20
MAPS/PLUS Hardware AViiON 5200+/6200 Servers January 1992

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

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

I-d——,-! an office environment. In addition to the 10-slot card cage

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 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.

oU The 10-slot rackmount chassis incorporates the card cage with

Eurocard P3 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 88open 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
1/0-only slots for large AViiON system configurations. Four
slots in the chassis can be used for memory expansion or for
VMEDbus I/0. 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 2SMHz 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 LANSs.

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 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 ¥DC (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.
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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
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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 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 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 TermServer 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 AViiON 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 SMB/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 S year agreement.

¢ 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 50 miles of a Data General
Service Center.

* 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

AVIiiON Server Systems include a 90-day on-site warranty. Model Number Description
Users may take advantage of a warranty conversion option by 001 16MB M Board
signing up for a Multiyear Plus or On-Call Agreement. With emory Soar

.. . 7002 32MB Memory Board
an agreement, warranty service is automatically upgraded to SAMB M. Board
contract service. This warranty covers all base-system com- 77815 1SMB I\Zemory ];’ar q
ponents as well as memory and controller boards. 6 mory Boar

017 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 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.
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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/0
3 Expansion Memory or I/0
4 Expansion Memory or I/0
5 Expansion Memory or /0
6 1/0
7 170
8 1/0
9 1/0

10 1/0

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

6200-20 systems have a 20 slot VMEDbus 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

AViiON 5200+/6200 Servers

January 1992

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
+5dc 105 525
+12dc 17 204
—-12dc 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.

mass storage devices that draw current from the 5200+ and
6200 series power supplies.
Amperes Watts
Current Requirements for AViiON Boards and Disks +3de 88 440
+12dc 15 180
Amperes Required _12de 4 48
+5Vdc +12Vdc —12Vdc
Total 668 watts
Single CPU/16MB 23 — .01
Dual CPU/16MB 24 — .01 .
DEZ] CPU/64MB 2.48 _ ol The NDG guidlines for each of the dc outputs can be exceeded
Quad CPU 20.7 _ 01 up to the maximum output of the power supply as long as total

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

150MB 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
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watts does not exceed 670. 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
+5dc 95 475
+12dc 12 144
—I12 dc 4 48
Total 667 watts
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The 6200 series power supply is rated at 527 watts with the
fol%owing maximun? dc out.puts. Please note that .the ]?C Model #  Processor Memory  Disk Tape
ratings below are valid for shipments of 10-slot chassis begin-
ning on April 13, 1990. A change to the power supply was made G70443-M 5200+ 16MB 2 CSS2/DC 525MB
at that time to accommodate maximum configurations of w/1GB each
SMD disks. If you have a customer with a rackmount chassis G70444 5225+ 64MB 662 525MB
that shipped prior to 4-13-90, this power supply must be G70445 5225+ 64MB IGB 525MB
upgraded when the third SMD controller is added to the G70446 5225+ 64MB 1.4GB 525MB
system. Revision 5 or higher (part # 005-34493) is required G70447 5225+ 64MB 5GB 525MB
when adding the third SMD controller. All other configura- (CSS2DC) array
tions using Revision 4 and earlier power supplies operate G70449 5240+ 64MB 1GB 525MB
reliably. G70450 5240+ 64MB 1.4GB 525MB
G70451 5240+ 128MB 1GB 525MB
G70452 5240+ 128MB 1.4GB 525MB
Amperes Watts
Table 3. 5200 System Models.
+5dc ) 460
+12dc 2.3 28 AV 5225+, 6226
—12dc 3.2 38

Note that the AV 5225+ and 6225 servers require, and are
Total 527 watts therefore shipped with, DG/UX revision 5.4 or later. Custo-
mers with earlier revs of DG/UX who wish to upgrade their

The 6200-20 Series power supply is rated at 1,080 Watts with hardware to 5225+ or 6225 will require a corresponding uprev
the following maximum dc output. of their operating system.

20-Slot
Amperes Watts
+5dc 180 900
+12 dc 15 180
—12dc 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.

For Internal Use Only 046-001191-06 Company Confidential
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Model No. Description CPU
G70082 AV6200 10-slot rackmount chassis, 16MB memory single
G70363 AV6225 10-slot rackmount chassis, 64MB memory dual
G70190 AV6200 20-slot rackmount chassis, 16MB memory single
G70365 AV6225 20-slot rackmount chassis, 64MB memory dual
G70296 AV6240 10-slot rackmount chassis, 64MB memory quad
G70297 AV6240 10-slot rackmount chassis, 128MB memory quad
G70298 AV6240 10-slot rackmount chassis, 1992MB memory quad
G70396 AV6240 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 Slots CPU LAN SCSI 525QIC 2GBTP IGB  662MB IGB IGB Cabinets
G70383-MB 10 6200 1 3 1 1 1 1 Gli212
G70383-MC 10 6200 1 3 1 1 1 1 Gl1222
G70384-B 10 6225 1 1 1 2 Gl
G70384-C 10 6225 1 1 1 2 Gl1222
G70385-B 20 6225 1 1 1 2 Gli212
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,

AViiON 5200+ /6200 Servers
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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 5. 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 (VMEDbus controller Model 7421) or a
differential channel (VMEDbus 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.

Table top

Controllers

62‘:’8’;5633;‘;"9 -Model 7421 Single Ended
- Model 7422 Differential
1600 Tape
(G6587-A) 6250/1600 Tape
Single ended H (G6589-A)
............................ or
1600 Tape
15378E0xx cable (G6587-A)
Single ended
CSS2/DC Chassis

- Single-ended or

Device Model # Recommend bay placement 5200+ Chassis - 10 HH device slots
662MB disk  G6554-1 0107243 - Differential Chassis Model #s
- SCSI bays: 15378EOxx or G 6741-A with 1GB disk
1.0GB disk G6685-1 0,10r2&3 Media bay 15325EOxx cable G 6719-A w 14GB disk
14GB disk G6716-1 0,10r2&3 5 | T e
525V pepomm—y s HH-removable
QIC tape -
Media bay CSS2/DC SCSI Options
2GB 8mm tape  G6590-1 2&3or1
HH-removable " N
CD-ROM G6629-1 2.1 Single ended devices
Media b: i
600MB Optical G6627-1 2 &34& 4 edg b G6662G ~ 332MBDisk  HH
HH-removable G6554-G 662MB Disk FH
1, 2MB floppy  G6563-1 1 G6685-G 1GB Disk FH
and controller Media bay G6629-G  CD-ROM HH
14MB floppy  G-6562-1 1 2 G6627-G R/W Optical FH
and controller HH-removable G6677-G 150MB QIC HH
G6677-G 525MB QIC HH
f;Ag:p?;s gggg;:i Media bay 6563-G Floppy Disk FH,HH
H 1 " G6590-G  2GB tape FH
-removable G7616-G  1.4GB Disk FA
Media bay Differential Devices
0
FH-ixed G6740-G  1GB Disk FH
G6718-G 14GB 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
atable top 1600 bpi R-R tape (see table 6 for model numbers).
The CSS2/DC s 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 is 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 CSS2is 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

AViiON 5200+/6200 Servers
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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.

Model

Number Description

6713-A CSS2/DC with 3322MB 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
G617-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.

oo
: : : CSs2/DC €SS2/DC
| | | GE719-A G6719-A
: : : Base Base
| | | 1.4GB Disk 14GB Disk
| | | 14GB Disk 15325E005 14GB Disk
. . G6718-G G6718-G
(maximum of four units) | | | 74GB Disk [74GB Disk]
| I | G6718-G G6718-G
| | | 1.4GB Disk| 14GB Disk
| I | G6718-G G6718-G
! | | 14GB Disk 14GB Disk
: : : G6718-G G6718-G
| | | PWR SUP-6709 \/
L__L__L__
153256005
5200 Chassis Model Number Summary
Qty. Model Description
s aic | | VMEbus Boards 1 G7044-G 5225 64MB, 14GB Disk, 525MB QIC
Base 2 G67164  14GB SCSIDISK
CPU Board 8 G6719-A  CSS2/DC DIFF W1.4GB DISK
14GB Diek SE SCSI 4 6709 2ND PWR. SUPPLY FOR CSS2
G6716! SE sCsl L4 m2 DIFF SCSI CONTROLLERS
_ Differential SCSI i 20 G6718G  14GB DIFF DRIVES FOR CSS2/DC
14GB Disk 7422 | 8 153256005 DIFFS s
Py 12 : CSI CABLE
Base 4 il
14GB Disk
Figure 13. 5200+ maximum storage configuration.
For Internal Use Only 046-001191-06 Company Confidential
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SCSI Bus Configuration Rules

SCSl s 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 ina 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
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 7404-W for the 20 slot rackmount are the
6U VMEDbus 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 DB2S 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
418 VDA /255 for 5200/6200

418-W VDA for 6200-20

7402 VDC/8P for VDA/128

7403 VDC/16 for VDA/128

419 VDC/16 for VDA/255

420 VDC/8P for VDA/255

405 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
425 VTC for 5200+ and 10 slot 6200
A25-W VTC for 20 slot 6200-20

Table 7. VMEbus communications controller.
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CSS/2 CHASSIS

50MB 525MB
Qic |alc
TAPE | TAPE

1GBDISK |662MB DISK | 2GB TAPE

8.75"
Rack Space

HH |HH FH FH FH

CD-
ROM

332mb
DisK

HH | HH

CSS2 chassis model numbers

Single ended CSS2 Chassis

Differential CSS2 Chassis
G6740-A  CSS2 Chassis w/1.0GB disk
G6724-A  CSS2 Chassis w/1.4GB Disk

G6712-A  CSS2 Chassis w/332MB Disk
G6722-A  CSS2 Chassis w/662MB Disk
G6720-A  CSS2 Chassis w/1.0GB Disk
G6750-A  CSS2 Chassis w/150MB QIC tape
G6754-A  CSS2 Chassis w/525MB QIC tape
G6758-A  CSS2 Chassis wi2GB tape
G6724-A CSS2 Chassis w/1.4GB Disk

= 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

External SCSI Single Ended Cables

From: To:
AV6000,CSS2, CSS2,R-R TAPE
R-R TAPE

xx= length in feet

Cable Model #

15378E0xx

03, 05, 10 ft. available for 15378E0xx

External SCS| Differential Cables
From;: To:

Cable Model #

AV6000, CSS2 Css2
xx= length in feet

15325E0xx

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

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  CD ROM 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 14GB Disk FH

Figure M. 6200 SCSI Options.

19.4 FT. TOTAL SCSI BUS LENGTH

18.8 FT. TOTAL SCSI BUS LENGTH

AV5200 15378E003 | CSS2/DC
?F_éN—FFI’,CHANNEL 3FT. 49 QYG?OO sodt ch 15378E005 | cgso/pC |15378E003 | R-R Tape
Ingle ended chan 5FT. 4.9 3FT. 05 FT.
39.8 FT. TOTAL SCSI BUS LENGTH
AV5200 15325E020 15325E005
DIFF 2ND CHAN 20FT i:gsz/oc SFT fgSZIDC
5.0 FT. . - . -
Maximum SCS| Bus Lengths
Single Ended 19.6 feet
Internal SCSI Bus Lengths Differential 812
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 15378E0xx
Internal Channel 120
External 5.0
AV6200 54
css 5.8 SCSi Differential l
oot o8 ifferential Cables 15305E0xx
PHU 25 . .
1600 BPI Tape 05 xx=lengthin feet 05, 10, 15, 20, 30, 40 ft. available
6250 BPI Tape 0.5

Figure 15. SCSI Configuration Rules.
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Entry Disk Array Cabinet
No single point of failure

Qty. | Models [Description

Disk Array Cabinet
Fans I I Fans |
Disk
Fully Configured Disk Array Cabinet IS
No single point of failure Module
Qty.| Models |Description
Disk
1 | 7902-w [loP, Disk Cabinet, DC PWR [l Module
(5) 1GB disk modules,
AC PS, DC PS, cables DC PWR Disk
1 | 7603 |Rear 15 drive chassis, IDC F’WRI Module
DC Power Supply
Disk
DC PWR
5 | 7902-A ((5) 1GB disk modules l AC PWR
|| Disk
!AC PWR | Module

Optional Tape Assemblies

6590-Z 2GB 8mm cartridge tape
6577-Z 150MB QIC tape
6677-Z 525MB QIC tape

Daisy Chaining Two Processors

TATAW IOP for 6200-20 chassis
and

SCSI cables-6200 to 6200

Other model numbers

1 7902-W g; g: ziglf ?r:r;f!ttlles, Optional reaf chassis for 15 drives 7604 DC Power supply
AC PS, DC PS, cables and cooling fans not shown 7902-SP | Single 1GB drive module
1 | 7606 |DCPS, ACPS
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 S-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 15274E005 S-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
15290E015 synch device cable
15290E025 synch device cable
15345E015 15’ Centronics printer cable
15345E025 25’ Centronics printer cable

Table 8. Asynch, synch, and printer cables.

Ethernet LAN Guidelines

The Ethernet controller board for V<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>