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NOTICE

Every attempt has been made to make this manual complete,
accurate and up-to-date. However, all information herein is
subject to change due to updates. All inquiries concerning this
manual should be directed to POINT 4 Data Corporation.

WARNING!

This equipment generates, uses, and can radiate
radio frequency energy and, if not installed and
used in accordance with the instruction manual,
may cause interference to radio communications.
It has been tested and found to comply with the
limits for Class A computing devices pursuant to
Subpart J of Part 15 of FCC Rules, which are
designed to provide reasonable protection against
such interference when operated in a commercial
environment. Operation of this equipment in a
residential area is likely to cause interference
in which case the user at his own expense will be
required to take whatever measures may be
required to correct the interference. Only
shielded cables with the shield terminated to the
metal hood of the connector should be used. Use
of non-POINT 4 cables may violate FCC rules.

Document Order Number: HTP0063

Copyright © 1987, 1988 by POINT 4 Data Corporation (formerly
Educational Data Systems, Inc). Printed in the United States of
America. All rights reserved. No part of this work covered by
the copyrights hereon may be reproduced or copied in any form or
by any means--graphic, electronic, or mechanical, including
photocopying, recording, taping, or information and retrieval
systems--without the prior written permission of:

POINT 4 Data Corporation
15442 Del Amo Avenue
Tustin, CA 92680
(714) 259-0777
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PREFACE

The POINT 4 MARK 4/4E System Installation and Maintenance Manual
is designed for value added resellers, installers, maintenance
and service persons of the MARK 4/4E minicomputer system. Its
purpose is to provide an overview of the system and its major
components; information and instructions for installing and
starting up the system, installing or replacing individual
components, and for troubleshooting and power-fail situations.
The sections of the manual are summarized below:

Section 1 - Overview: A brief description of the MARK 4/4E
system including its major components.

Section 2 - Installing the System: A suggested procedure for
installing the system hardware.

Section 3 - Controls and Indicators: Information about the
location, operation, and function of the controls and
indicators including the key and reset switches, MANIP, and
front panel indicators.

Section 4 - Getting Started: A description of the initial and
routine power-ups used in operating the MARK 4/4E.

Section 5 - Upgrading the System: A description of instructions
for extending the basic system, adding options, and
converting a MARK 4 to a MARK 4E.

Section 6 - Troubleshooting: A suggested routine for locating
problems and malfunctions including how to determine system
HALTS; MANIP(ulate) and check out the system; and run
diagnostics.

Section 7 - Removing and Replacing Components: Instructions for
removing and replacing faulty components.

Section 8 - Power-Fail Instructions: An explanation of what
occurs during a power failure and procedures for recovering
information.

HM-084-0063-B
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Standard Writing Conventions

< >

<RETURN>

<CTRL-a>

enter

default

Angle bracket symbols around any character or word
refer to a specific key on the keyboard.

Indicates a <carriage return. It is required to
activate a command input. Procedures normally do not
state press <RETURN> unless the procedure repeats
what is displayed on the terminal.

Indicates a control character where "a" is an alpha
key. It is entered by holding down the CTRL key and
pressing the alpha key indicated. Both keys are then
released.

"Enter" means that the user is to type the specified
information and then press <RETURN>.

A parameter value established by the software or
hardware. For example, the IRIS system default for
the Manager password is X. This and other defaults
may be changed.

Related Documents

Related documentation includes:

, Document
Title Order No.
MARK 2/4 DISCUTILITY (DU.WDI) Technical

Memorandum ITP0026
MARK 2/2E/3/4/4E System Diagnostics Document HTPO0046
MARK 2/2E/3/4/4E Mux Diagnostic Document HTP0042

MARK 2/2E/4/4E Disk/Diskette/Tape Diagnostic
Document HTP0043
MARK 2E/4/4E Map and Memory Diagnostic Document HTP0045
IRIS R9 System Configuration Manual ITP0029
IRIS R9 Peripherals Handbook ITP0032
IRIS R9 User Reference Manual ITP0034
IRIS R8 Installation/Configuration Manual ITP0009
IRIS R8 Operations Manual ITP0010
IRIS R8 Peripherals Handbook ITPOO1S5
IRIS R8 User Manual ITP0011

Hardware Information Tech Support Bulletins:
HITS.17 - MARK 4 Power Supplies
HITS.19 - RS232 Serial Interfaces and New

Modular Connectors

HITS.23 - Board Compatibility Chart and PROM

Revisions
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Section 1
OVERVIEW

The POINT 4 MARK 4 and MARK 4E systems are high speed mini-
computers designed to fit under or beside a desk (see Figure 1-1).
Both systems perform 3.5 million instructions per second (MIPS)
and operate on a 280-nanosecond cycle time. The MARK 4 and
MARK 4E, each with 8-16 ports, support a maximum of 16
asynchronous and one bisynchronous, ports; the MARK 4E with 16-32
ports supports a maximum of 32 asynchronous and one bisynchronous
ports. Systems are shipped fully assembled and ready to use with
minimal installation.

The MARK 4 and MARK 4E utilize the IRIS (Interactive Real-Time
Information System) Operating System. The MARK 4/4E (8-16)
normally requires IRIS 8.3E or later revision; the MARK 4E
(16-32) requires IRIS 9.1 or later revision (see Section 1.1.8).
Both can run existing application software written in IRIS
Business BASIC and SMbasic.

The following subsections describe the MARK 4 and the MARK 4E
basic components, options, and peripherals.. Throughout the
manual, the MARK 4 and MARK 4E will be referred to as the
MARK 4/4E when information and instructions are the same for the
MARK 4, MARK 4E (8-16), and MARK 4E (16-32). Where differences
occur, the systems will be discussed separately.
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Figure 1-1. POINT 4 MARK 4/4E Minicomputer System
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1.1 GENERAL DESCRIPTION OF THE BASIC
MARK 4/4E SYSTEM

The basic MARK 4/4E system consists of a central processing unit
(CPU) with 512KB memory capacity, a MARK 4 or a MARK 4E peripheral
interface board (PIB), a disk/floppy controller board, an 85MB
Winchester disk, a 1/4-inch streaming cartridge tape drive, and a
mapped IRIS license. These components are housed in a tower-style
cabinet. For information on board compatibility and prom
revisions, see Appendix A.

If required, the capabilities of the basic system can be extended
by adding memory and ports, and by increasing disk capacity. The
system can also be expanded by adding options that are described
in Section 1.2.

The following subsections describe the MARK 4/4E basic components
and their major characteristics.

1.1.1 Cabinet

The MARK 4/4E is housed in a tower-style cabinet that is designed
to fit under or beside a desk. Its I-beam construction and
vertically-attached components enable the cabinet to occupy less
than two square feet of floor space. System controls are located
on the front, and cables to external peripherals are connected to
the rear. A front handle and two rear wheels allow the system to
be 1lifted and moved easily from one location to another.
Removable side panels provide easy access to interior hardware
components.

1.1.2 Power Supply

A 250-watt power supply provides power for the basic system: CPU,
controllers, and system peripherals. It is contained in an
open-frame package located on the bottom, right side of the
chassis (as viewed from the front). Power controls are located
on the front. For information on power requirements, see
Appendix A.

1.1.3 Central Processing Unit

The 16-bit CPU executes instructions at a rate of 3.5 million
instructions per second (MIPS) and operates on a 280-nanosecond
cycle time. It uses 5-volt TTL circuitry on a 4-layer board.

The basic system has a mapped main memory capacity of 512KB. This
is provided by a separate board, which is mounted on the CPU
board. For information on additional memory capacity, see
Section 1.2.1.

HM-084-0063-C OVERVIEW
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1.1.4 Peripheral Interface Board

The peripheral interface board (PIB) links the peripherals to
the central processing unit (CPU). It provides disk/floppy
controller and tape controller interfaces; it provides controller
information; and it directs port, tape, and disk transfer between
the CPU and the peripherals. The PIB is driven by the CPU micro-
engine. ’

The PIB contains the port interfaces (see Section 1.1.4.1). It
supports the disk/floppy controller board that is mounted on it,
baud rate jumpers or a rotary switch (see Section 1.1.4.2), and a
real-time clock, which can be jumpered to 10 or 100 Hertz
(IRIS 9.2 requires 100 Hertz).

Options that can be mounted on the PIB include the port expansion
board, and for the MARK 4E (16-32), the bisynchronous board.

1.1.4.1 PORTS

Each port provides a communication link between the CPU and an
_external peripheral such as a terminal or printer. Each port has
software-programmable characteristics. This allows the selection
of the number of bits per character; the number of stop bits; and
odd, even, or no parity.

The MARK 4/4E (8-16) supports eight asynchronous ports on the
PIB. An additional eight asynchronous ports,. and if desired, a
bisynchronous port are supported on an optional port expansion
board. Port connectors for the MARK 4 are the DB25-type; for the
MARK 4E (8-16), connectors are 8-pin, RJ45 modular phone-type
with RS232C standard voltage 1levels for connection to external
devices. RJ45 connectors are compatible with 4, 6, or 8-pin
modular phone-type connectors. Port connectors are located on
the rear of the chassis.

The MARK 4E (16-32) supports 16 asynchronous ports on the PIB.
An additional 16 asynchronous ports are supported on an optional
port expansion board. Port connectors are 8-pin, RJ45 modular
phone-type. Connectors are located on the rear of the chassis.
A bisynchronous port is available on a separate, optional board
that is mounted on the PIB.

1.1.4.2 BAUD RATES

On the MARK 4/4E (8-16), baud rates are set by movable jumpers
located on the PIB. On the MARK 4E (16-32), the master terminal
baud rate is set by a rotary switch located on the PIB; the
remaining baud rates are configured through the IRIS SETUP

utility.

HM-084-0063-B OVERVIEW
POINT 4 Data Corporation 1-4 MARK 4/4E System I&M Manual

e



1.1.5 Disk/Floppy Controller Board

The disk/floppy controller board controls the Winchester disk
drive, and if present, the optional floppy disk drive. It is
mounted on the peripheral interface board (PIB), and controlled
by the central processing unit (CPU) micro-engine via the PIB.

1.1.6 Winchester Disk Drive

The basic MARK 4/4E uses a 5-1/4-inch Winchester disk drive with
an 85MB capacity and an ST506/412 interface. It is mounted on
the center frame on the left side (as viewed from the front).
For information on additional disk capacity or drives, see
Section 1.2.2.

1.1.7 Streaming Cartridge Tape Drive

A 1/4-inch streaming cartridge tape drive with a QIC-02 interface
is standard. It is available in 45/60MB or 125/150MB capacities.
For information on cartridge tape types and functions, and the
-care and handling of tapes, see Appendix B.

1.1.8 Mapped IRIS License

The MARK 4/4E is supported by IRIS (Interactive Real-Time
Information System). The mapped IRIS software license includes
Business BASIC, ABASIC, Utilities and the mapped IRIS feature
for the MARK 4/4E. The SMbasic Interpreter and Utilities are
available at no extra cost.

The MARK 4/4E (8-16) is normally supported by IRIS 8.3E or later
revision. (Early MARK 4 systems with 512KB of mapped memory can
use 8.2C2 or later revision.) The MARK 4E (16-32), which has
programmable baud rates, normally requires IRIS 9.1 or later
revision.

The particular revision of IRIS required also depends partly on
the components used in the system. When using a 190MB disk
drive, IRIS 9.1.1 and DISCUTILITY V2.16 are required; a 150MB
tape drive requires IRIS 9.2 and DISCUTILITY V2.18.

1.1.8.1 PICO-N

The Pico-N is a hardware security device that must be installed
on the MARK 4/4E before the IRIS Operating System can be run. It
protects against the unauthorized use of POINT 4 software, and if
desired, against the unauthorized use of dealer packages. The
Pico-N is provided at no charge with each IRIS license. It
remains the property of POINT 4.
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1.2 OPTIONS

A number of options can be added to the MARK 4/4E to expand its
capabilities. These options are described in the following
subsections. For detailed descriptions and requirements, see the
appropriate subsections of Section 5, Upgrading the System.

1.2.1 Additional Memory

The basic MARK 4/4E system has 512KB mapped main memory. If
desired, memory can be increased by replacing the 512KB board
with a 1 or 2MB board. The board is mounted on the central
processing unit (CPU).

1.2.2 Additional Disk Capacity and Disk Drives

The basic system uses an 85MB Winchester disk drive. In the MARK
4/4E (8-16), the 85MB drive can be replaced by the 143MB drive;
in the MARK 4E (16-32), the 85MB drive can be replaced by either
a 143 or a 190MB drive. The 190MB drive requires an SSDC
Controller.

A second or third Winchester disk drive can be added to the
MARK 4/4E. The second disk drive requires an auxiliary power
supply. If a third disk drive is added, it uses the same
auxiliary power supply.

1.2.3 Auxiliary Power Supply

An 85-watt auxiliary power supply is required when more than one
disk drive is present. The auxiliary power supply is installed
on the left side of the chassis at the bottom (as viewed from
the front). For information on the auxiliary power supply
requirements, see Appendix A.2.

1.2.4 Floppy Disk Drive

A 5-1/4-inch floppy disk drive with an SA 400 interface and a 1MB
capacity can be added to a MARK 4/4E. The drive requires double-
density (MFM), double-sided floppy disks. This option is
installed to the left of the streaming cartridge tape drive (as
viewed from the front). It is powered by the main power supply.
For information on the care and handling of floppy disks, see
Appendix B.
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1.2.5 Port Expansion Board

A port expansion board can be added to the MARK 4/4E to double
the number of asynchronous ports available on the basic system.
The board mounts on the peripheral interface board (PIB).

There are two port expansion board options for the MARK 4. One
accommodates eight additional asynchronous ports; -‘the other
accommodates eight additional asynchronous ports and a
bisynchronous port. On the MARK 4E, the port expansion board
accommodates either eight or 16 additional asynchronous ports.

When adding at port expansion board, it is also necessary to
install an additional port panel and appropriate connectors on
the rear of the chassis, and a cable for each eight ports.

1.2.6 Bisynchronous Port

A bisynchronous port can be added to the MARK 4/4E to provide
efficient communication of 1large volumes of data. The port
connector is a DB25 type, and it is located on the chassis rear
below the asynchronous port connectors.

On the MARK 4, the bisynchronous port is the 17th port. It is
accommodated on the port expansion board with the bisynchronous
option. Before ordering this option, make certain that there is
a cutout on the chassis rear for this port. Early chassis may
not have this feature.

On the MARK 4E, the bisynchronous port is the 17th or 33rd port.
It is on a separate board with a cable and DB25 connector
attached. When installed, the board is mounted on the MARK 4E
PIB.

Software for the bisynchronous port is the "BISYNC" package,
which is available under license from and supported by Starburst
Data Systems, Inc., Rte. 2, Box 362A, Vashon, WA 98070.
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1.3 PERIPHERALS

A complete range of peripherals compatible with the MARK 4/4E is
available from various manufacturers. Peripherals that can
interface with the MARK 4/4E include: video display and printing
terminals, 1line and character printers, plotters, and modems.
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Section 2
INSTALLING THE SYSTEM

—

Once unpacked, a MARK 4/4E system is easy to move to its
designated location and to install. Grasp the cabinet by the
handle located at the top front, lift it slightly, and roll it on
the wheels located at the bottom rear. Move it to an open space,
close to its final location, that allows access to the rear and
sides of the cabinet. Then use the instructions provided on the
following pages to check out and install the system.

Once the checkout is completed, the cables connecting the
external peripherals may be installed. Appendix C provides
signal lists; wiring diagrams for video display, printer and
modem cables; and related information.
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2.1 SYSTEM CHECKOUT

Before beginning, have at hand a Phillips screwdriver. Make
certain that the AC power cord is disconnected. Then, to ensure
that components are intact and in place, complete the system
checkout procedure. Figure 2-1 shows the removal of the top and
side panels; Figures 2-2 and 2-3 show the location of components
within the system when the sides are removed. Do not plug in
the AC power cord or turn on the system until instructed to do
SO.

1. Remove the top panel as follows:

a. Remove the two screws from the rear of the top panel.

b. Slide the panel back and off the rear.

c. Set the panel and screws aside.

2. Remove each side panel as follows:

a. Remove the two screws at the top of the panel.

b. Remove the two screws at the rear of the panel.

c. 8Slide the panel toward the rear to release the front
retainer clips, then pull it up to release the bottom
retainer clips, and finally pull the panel away from the
cabinet.

d. Set the panels and screws aside.

3. Visually inspect the system components for obvious damage.
If any damage is evident, report it to the shipping company.

4. Remove the shipping brackets that secure the central
processing unit (CPU) and the peripheral interface board
(PIB) as follows:

a. Remove the screw that secures each bracket to the frame.

b. Pull each bracket out of its slot.
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5. Disconnect the port distribution cables (see Figure 2-4).

A MARK 4/4E (8-16) system may have three port distribution
cables: an asynchronous cable on the peripheral interface
board (PIB), and an asynchronous cable and a bisynchronous
cable on the port expansion board.

A MARK 4E (16-32) system may have five port distribution
cables: two asynchronous cables on the PIB, two asynchronous
cables on the port expansion board, and a bisynchronous cable
connected to the bisynchronous board, which is mounted on the
PIB. The cables and their locations are listed below.

MARK 4/4E (8-16) MARK 4E (16-32)
Cable Location Cable N Location
Ports 0-7 PIB J5 Ports 0-7 PIB J6
Ports 8-15 PIB Exp J16 Ports 8-15 PIB J7
Ports 16-23 PIB Exp J8
Ports 24-31 PIB Exp J9
Bisync Bisync
Port 16 PIB Exp J15 Port 16 or 32 PIB J2
~ ’}QTS;?LJ {(—% 37 J
o 7 | WEm
/6 .
(1 0000000 BYnS
H PORT EXPANSION BOARD ARD PORT EXPANSION BOARD
i 7 [m \~
\, ¢
PERIPHERALS INTERFACE BOARD (PIB)
PERIPHERALS INTERFACE BOARD (PIB)
— ——
| — — — L= — - =
084E-5 MARK 4/4E (8—16) MARK 4E (16-32)

Figure 2-4. Location of the Port Distribution Cables
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6. Remove the central processing unit (CPU) from the card cage
by grasping the plastic tabs that secure it to the card cage,
pulling up to release it from the backplane, and sliding it
out of the guide rails (see Figure 2-5).

7. Place the CPU, component side up, on a table or desk.
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Figure 2-5. Removing the CPU from the Card Cage
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Check that all socketed components on the central processing
unit (CPU) are intact and firmly seated. It is necessary to
remove the memory board first to gain access to the socketed
components underneath it (see Figure 2-6). To check socketed
components, follow the instructions below.

a. Remove the memory board as follows:

- Cut the plastic shipping rivets in the upper left and
right corners that attach the memory board to the
CPU flex bar.

- Pinch the two plastic standoffs in the lower left and
right corners of the memory board and lift it off the
standoffs.

- Pull up on the memory board connectors at locations P2
and P3, which connect to the pins on the CPU at loca-
tions J2 and J3. Since the contacts may be tight, pull
carefully, one location at a time.

- Set the memory board aside.

b. Visually inspect the socketed components for obvious
damage. If any damage is evident, report it to the
POINT 4 Data Corporation representative.

c. Press down on the socketed components (see Figure 2-6).
The following list of socketed components applies to all
revisions of the CPU board:

Component Location
Crystal Y1 5G
PROMs 4F
6F _
8D through 17D
17B
19D

d. Reconnect the memory board to the standoffs on the CPU.
It is not necessary to reconnect the memory board to the

CPU flex bar.

9. If the Pico-N is installed on the CPU, check that it is
firmly seated. To install the Pico-N, carefully push the
Pico-N connector on the pins of the CPU at location Jl. Make
certain that pin 1 of the Pico-N is aligned with pin 1 on the
CPU board.

10. Return the CPU to the card cage by sliding it down into the
guide rails and then pushing down on the plastic tabs until
the board snaps into the backplane connectors.
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