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NOTICE

Data General Corporation (DGC) has prepared this
document for use by DGC personnel and customers as a
guide to the proper installation, operation, and
maintenance of DGC equipment and software. The
drawings and specifications contained herein are the
property of DGC and shall neither be reproduced in whole
or in part without DGC prior written approval nor be
implied to grant any license to make, use, or sell equipment
manufactured in accordance herewith.

DGC reserves the right to make changes in specifications
and other information contained in this document without
prior notice, and the reader should in all cases consult
DGC to determine whether any such changes have been
made.

THE TERMS AND CONDITIONS GOVERNING THE
SALE OF DGC HARDWARE PRODUCTS AND THE
LICENSING OF DGC SOFTWARE CONSIST SOLELY
OF THOSE SET FORTH IN THE WRITTEN
CONTRACTS BETWEEN DGC AND ITS CUSTOMERS.
NO REPRESENTATION OR OTHER AFFIRMATION
OF FACT CONTAINED IN THIS DOCUMENT
INCLUDING BUT NOT LIMITED TO STATEMENTS
REGARDING CAPACITY, RESPONSE-TIME
PERFORMANCE, SUITABILITY FOR USE OR
PERFORMANCE OF PRODUCTS DESCRIBED HEREIN
SHALL BE DEEMED TO BE A WARRANTY BY DGC
FOR ANY PURPOSE, OR GIVE RISE TO ANY
LIABILITY OF DGC WHATSOEVER.

IN NO EVENT SHALL DGC BE LIABLE FOR ANY
INCIDENTAL, INDIRECT, SPECIAL OR
CONSEQUENTIAL DAMAGES WHATSOEVER
(INCLUDING BUT NOT LIMITED TO LOST PROFITS)
ARISING OUT OF OR RELATED TO THIS DOCUMENT
OR THE INFORMATION CONTAINED IN IT, EVEN IF
DGC HAS BEEN ADVISED, KNEW OR SHOULD HAVE
KNOWN OF THE POSSIBILITY OF SUCH DAMAGES.

NOVA, INFOS and ECLIPSE are registered trademarks of
Data General Corporation, and AZ-TEXT, DASHER, DG/L,
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General Corporation.
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PREFACE

This manual is a guide to troubleshooting and repairing The first chapters of Part II describe procedures for
| NOVAf4/S and 4/X computers at the field replaceable finding a failing field replaceable unit using:
1 unit level, commonly referred to as “board swapping”.

{ e Visual checks
|

| » The CPU’s self-test feature
( ' Part I is a product description, which: * Reliability and diagnostic test programs
: « Simple manual tests.

It is organized around three major sections.

: e Introduces the major assemblies and explains how

5 they interconnect These procedures, written in a ‘“cookbook” manner,
P

« Defines the field replaceable units should allow the field engineer to repair most failures
. . in a minimum period of time.
o Lists the related documentation

« Explains how to use the consoles. The latter chapters contain reference information about
the operation of the major printed circuit boards, which
will  be useful when troubleshooting with an

Part II is devoted to troubleshooting. It explains both oscilloscope.
how to perform an initial checkout and how to repair a
system that failed after normal operation. Part III provides detailed mechanical replacement

procedures for each field replaceable unit.

WARNING: The power supplies in these units have
hazardous voltages on their printed circuit boards. They
should be repaired only by trained service personnel.
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PREFACE

This manual is a guide to troubleshooting and repairing
NOVA®4/S and 4/X computers at the field replaceable
unit level, commonly referred to as “board swapping”.

It is organized around three major sections.
Part I is a product description, which:
e Introduces the major assemblies and explains how
they interconnect
e Defines the field replaceable units

e Lists the related documentation
« Explains how to use the consoles.

Part II is devoted to troubleshooting. It explains both
how to perform an initial checkout and how to repair a
system that failed after normal operation.

The first chapters of Part II describe procedures for
finding a failing field replaceable unit using:

e Visual checks

« The CPU’s self-test feature

 Reliability and diagnostic test programs

e Simple manual tests.
These procedures, written in a ‘“cookbook” manner,

should allow the field engineer to repair most failures
in a minimum period of time.

The latter chapters contain reference information about
the operation of the major printed circuit boards, which

will  be useful when troubleshooting with an
oscilloscope.
Part III provides detailed mechanical replacement

procedures for each field replaceable unit.

WARNING: The power supplies in these units have
hazardous voltages on their printed circuit boards. They
should be repaired only by trained service personnel.







PART I
PRODUCT DESCRIPTION
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NOVA 4 COMPUTER SYSTEM
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CHAPTER 1
INTRODUCTION TO NOVA®4/S
AND 4/X COMPUTERS

NOVA 4/S (standard) and NOVA 4/X (extended
memory) computers incorporate a modular design plus
self-diagnostic capabilities that facilitate maintenance
and provide high reliability. In most cases, the user can
identify the failing field replaceable unit by running
simple tests, thus minimizing repair time.

Both computers are identical with the exception of their
memory support capability. The NOVA 4/S computer
supports up to 64K bytes of dynamic RAM (random
access memory) while the 4/X computer contains a
CPU-resident Memory Management and Protection Unit
(MMPU) that allows it to support up to 256K bytes of
dynamic RAM.

NOVA 4 computers are rack-mounted in
NEMA-standard equipment cabinets. These cabinets also
provide housing for NOVA line peripheral equipment,
such as magnetic tape drives and rack-mounted disc
drives.

Both computers consist of the following basic modules,
which are tailored to the user’s selected configuration.

e Computer chassis

Power supply
Fan module
Front console

e o

Printed circuit boards

e CPU

e Dynamic RAM

e Floating point unit (optional in 16-slot chassis)

CHASSIS

Two computer chassis are available to NOVA 4 users: 5
and 16-slot. Each has its own backpanel printed circuit
board with connectors for the system printed circuit
boards. These boards, including a slide-in power supply
board (5 or 16-slot version), are inserted from the front
of the chassis, which is easily accessed by removing the
NOVA 4 front panel attached to the equipment cabinet.
Access to the backpanel is via the rear door of the
equipment cabinet (and the VNR unit, described below,
under “16-Slot Power Supply”).
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16-Slot Chassis

This chassis holds up to sixteen 15-inch by 15-inch
printed circuit boards plus the 16-slot power supply and
fan module.

Bus termination for the backpanel is provided by a
resistor fence, which is soldered into the backpanel
below slot 1, and two bus terminator cards, one for the

A side and one for the B side. The bus terminator cards
push onto the backpanel pins of the highest slot
containing a memory board.

The 16-slot chassis supports up to twenty I/0
paddleboards, which are vertically mounted at the rear
of the unit.

Figures 1.2 and 1.3 illustrate the 16-slot chassis.

FAN MODULE

FRONT
DG-06056 CONSOLE

16 AVAILABLE SLOTS
FOR SYSTEM
PRINTED CIRCUIT
BOARDS

POWER SUPPLY
PRINTED CIRCUIT
BOARD

Figure 1.2 16-SLOT CHASSIS (FRONT VIEW)
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Figure 1.3 16-SLOT CHASSIS (REAR VIEW)
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5-Slot Chassis

This chassis holds up to five 15-inch by 15-inch printed
circuit boards plus the 5-slot power supply and fan
modules.

Bus termination for the backpanel is provided by a
resistor fence (soldered into the backpanel above slot 5)

and two bus terminator cards, one for the A side and
one for the B side. The bus terminator cards push onto
the backpanel pins of slot 2.

The 5-slot chassis supports up to ten I/O paddleboards.
Like the 16-slot chassis, the paddleboards are vertically
mounted at the rear of the unit.

Figures 1.4 and 1.5 illustrate the 5-slot chassis.
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POWER SUPPLY

Each chassis has its own power supply, which is
available with or without battery backup.

16-Slot Power Supply

The 16-slot power supply and distribution system
consists of a VNR (voltage non-regulated) unit that is
vertically mounted to the rear of the chassis and a
slide-in power supply printed circuit board which plugs
into the chassis’ backpanel.

The VNR unit converts power from the ac supply line
to non-regulated dc power, which it supplies to the
power supply board via an internal cable. The internal
cable also:

e Carries ac power from the VNR unit to the fan
module

e Connects the front console switches and indicators
to the backpanel

e Connects the power switch to the VNR unit.

When the battery backup option is present, the VNR
unit contains a battery that supplies power to the
battery backup circuits in the power supply board.

The power supply board regulates the dc voltages from
the VNR unit and supplies the required voltages to the
remainder of the system via the etch on the backpanel.
It also generates the system clocks and supplies them to
the system printed circuit boards via the backpanel.

As an added feature, the 16-slot power supply has a
diagnostic test plug (located on the backpanel) that
allows voltage margining under diagnostic program
control. Use of this plug is described in Chapter 7. In
normal operation, the diagnostic test plug must be
inserted in the Run position.

CAUTION The diagnostic test plug should be
used only by authorized Data General field service
representatives. Other use of this test plug may
significantly degrade the system.

For more information about the operation of the 16-slot
power supply, refer to Part II, Chapters 6 and 9.

5-Slot Power Supply

The 5-slot distribution system and power supply resides
on a single slide-in power supply printed circuit board.
It converts power from the ac supply line to regulated
dc voltages. When the battery backup option is present,
the battery also resides on the power supply board.

The 5-slot power supply supplies the required dc
voltages to the system printed circuit boards via the
etch on the backpanel while it supplies ac power to the
fan modules via the internal cable. The internal cable
also:

« Connects the front console switches and indicators
to the backpanel

« Connects the power switch to the power supply.

The 5-slot power supply also generates the system
clocks and supplies them to the system printed circuit
boards via the backpanel.

For more information about the operation of the 5-slot
power supply, refer to Part II, Chapters 6 and 10.

FAN MODULES

Both the 16 and 5-slot fan modules reside on the left
side of their respective chassis. They draw air from
outside the cabinet and force it through the chassis. On
the 16-slot chassis, the fan module, containing four fans,
slides into the chassis from the front of the unit. On the
5-slot chassis, two fans mount on the inside of the
chassis cover.

FRONT CONSOLE

The front console assembly mounts on the fan module
in the 16-slot chassis and on the cover in the 5-slot
chassis. It consists of three switches and three indicator
lights. The switches allow the user to control basic
functions such as power up/down, program load and
reset while the ‘indicator lights provide information
concerning power status and the CPU’s operating mode.

The remaining operator control functions are
implemented by a virtual console which is described
under the “CPU Board” below. Operator information
for both consoles appears in Part I, Chapter 2.
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PRINTED CIRCUIT BOARDS

While most NOVA 4/S and 4/X computers consist of a
variety of printed circuit boards, two basic types of
boards comprise the core of NOVA 4/S and 4/X
computers: the CPU and memory (dynamic RAM). An
optional floating point unit board is available with
16-slot configurations.

Figures 1.6 and 1.7 show the slot assignments for each
board in the 16-slot chassis and the 5-slot chassis,
respectively.

16 1/0
15 A
14

13 Ty
12 1/0

1 MEMORY OR 1/0
10 A

Y
MEMORY OR 1/0
MEMORY OR FPU
CPU
POWER SUPPLY

O =NWH OO N ®O

DG-05966

Figure 1.6 SLOT ASSIGNMENT DIAGRAM, 16-SLOT CHASSIS

1/0

5

4 1/0

3 1/0

2 MEMORY

1 CPU

0 POWER SUPPLY

DG-05967

Figure 1.7 SLOT ASSIGNMENT DIAGRAM, 5-SLOT CHASSIS

CPU Board

The basic CPU board of both computers is the same
with the exception of the Memory Management and
Protection Unit which resides on the NOVA 4/X CPU
board only. Both boards may contain the multiply and
divide option.

The basic CPU board contains:

e Central processing unit (CPU)

e Full-duplex,
interface

asynchronous communications

e Programmable real-time clock

e Virtual console, residing in 512 words of ROM
(read only memory) with 32 words of scratchpad
RAM.

CPU

The CPU is a 16-bit microprogrammed processor, which
means its data paths are controlled by microinstructions
stored in internal ROM. It incorporates the full NOVA
16-bit architecture, including four 16-bit accumulators

. and hardware stack and frame pointers. NOVA 4 CPUs

execute an extended NOVA 3 instruction set,
augmented with load and store byte instructions and,
optionally, signed multiply and divide instructions.

It operates in two modes: run and console.

In run mode, the CPU executes instructions stored in
main memory (dynamic RAM). To increase throughput
and minimize response time, it uses an integral
prefetching processor in this mode to fetch and store up
to 11 instructions ahead of the instruction currently
being executed.

In console mode, the CPU executes instructions stored
in the resident virtual console ROM.

On power up or after a power fail when battery
backup is not present, the CPU runs a. self-test. This
test: . -

s

Exercises basic CPU functions

Checks the first 32K bytes (16K words) of main
memory :

e Checks the operation of the device connected to
the resident asynchronous interface.
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On completion of the self-test, the CPU enters console
mode and is ready to accept user commands. For more
information about the self-test, refer to Part II, Chapter
5.

As shown in Figure 1.8, the CPU communicates with
the dynamic RAM board(s) via memory control lines
and two major system buses, MEMIN <19, 0-15> and
MEMOUT <0-15>. The MEMIN bus is a 17-bit wide
memory address/data bus. It carries 17-bit addresses
and 16-bit data words from the CPU to memory. The
MEMOUT bus is a 16-bit wide data bus. It carries 16-bit
data words from memory to the CPU.

The CPU communicates with I/O controllers, other
than the CPU-resident asynchronous interface and
real-time clock, using the standard 48-line NOVA I/0
bus.

It communicates with the optional floating point unit
via both the I/O and memory buses as well as
dedicated floating point control and status lines.

Asynchronous Interface

This is a programmed I/O controller containing both a
transmitter and receiver. It allows full-duplex
communications between a serial, asynchronous
terminal and the CPU via either a 20mA current loop
or an EIA RS-232C communications line connected to
the CPU via the backpanel.

In addition to standard send/receive terminals, the
asynchronous interface supports both an automatic
send/receive terminal (i.e., a terminal equipped with a
paper tape reader) as well as a 60cps DASHER terminal
printer.

When the CPU is in run mode and unlocked (as
indicated by the position of the front console Lock
switch), a Break character received by the interface
interrupts the executing program and places the CPU in
console mode.

SYSTEM
CLOCKS STATUS DC VOLTAGES

T

DG-05879 POWER SUPPLY

TTI/TTO DEVICE
MEMORY CONTROL AND STATUS LINES e
A
20mA CURRENT LOOP
OR
EIA RS-232C
COMMUNICATIONS LINE
)
FPU FLOATING SYSTEM
DYNAMIC POINT CONTROL CPU /0
RAM AND STATUS
(OPTIONAL LINES CONTROLLERS

Figure 1.8 SIMPLIFIED PRINTED CIRCUIT BOARD INTERCONNECTION DIAGRAM
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Real-Time Clock

The real-time clock interface can supply program
interrupt requests at one of four program-selectable
frequencies: 10Hz, 100Hz, 1000Hz or power line
frequency.

Virtual Console

The virtual console allows a user whose terminal is
connected to the resident asynchronous interface to
inspect and modify the system’s state and aid program
debugging.

It provides the user with the ability to:

e Stop, start and continue program execution

e Examine and/or alter CPU registers and memory
locations

e Initiate program load sequences.

For more information concerning the CPU board, refer
to Part II, Chapter 11.

Dynamic RAM Boards

Four sizes of dynamic RAM boards are available:

o 32K bytes (16K words)
e 64K bytes (32K words)

@ 128K bytes (64K words) -- NOVA 4/X computers
only

e 256K bytes (128K words) -- NOVA 4/X computers
only

Each board contains integral refresh logic and each is
organized around four modules of memory elements
which are 4-way interleaved. The 32K byte and 64K
byte boards contain 4,096 by 1 bit, N-channel MOS
memory elements while the 128K byte and 256K byte
boards contain 16,384 by 1 bit memory elements.

Memory read/write cycle time is 400ns. However, due
to the modular organization of the memory elements
and the presence of four timing generators, each
dedicated to a particular module, memory operations
can be initiated every 100ns, providing the same
memory module is not addressed within the 400ns cycle
time.

For more information concerning the operation of the
dynamic RAM boards, refer to Part II, Chapter 12.

Floating Point Unit Board

This optional board is available with 16-slot NOVA 4/S
and 4/X computers only. It executes the NOVA 3
floating point instruction set with the exception of the
diagnostic  instructions, which are replaced by
microdiagnostics stored in internal ROM.

As shown in Figure 1.8, the floating point unit (FPU) is
governed by information provided by the CPU and
carried to the FPU by dedicated control lines and the
NOVA I/0 bus. All data transfers take place between
the CPU, the floating point unit and the dynamic RAM
board(s) via the two memory buses, MEMIN and
MEMOUT.

For more information concerning the operation of the
floating point unit, refer to Part II, Chapter 13.
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FIELD REPLACEABLE UNITS

Figures 1.9 and 1.10 show the field replaceable units
and their interconnections. Tables 1.1 and 1.2 list their

RELATED DOCUMENTATION

A list of documentation for NOVA 4/S and 4/X
computers appears in Table 1.3.

Data General assembly numbers.

Table 1.1

16-SLOT FIELD REPLACEABLE UNITS

Table 1.3
DOCUMENTATION SUMMARY

Assembly Description Affected DGC No. Description
Assemblies
005-12067  |NOVA 4/X CPU with Multiply/Divide option NOVA 4/S AND | 014-000617 |NOVA 4 Programmer’s Reference
005-12785 |NOVA 4/X CPU without Multiply/Divide option 4/X Manual
005-12786 |NOVA 4/S CPU with Multiply/Divide option COMPUTERS 015-000031 ";r‘t)erf:ce Disign;r'; Eefergnce,
V. d I i
005-12787 |NOVA 4/S CPU without Multiply/Divide option OVA and ECLIPSE Line Computers
. 015-000056 | Diagnostic Operating System
005-12128 |[32K byte (16K word) dynamic RAM board Technical Manual
005-12132 {64K byte (32K word) dynamic RAM board 015-000082 |DTOS Summary
005-12136 128K byte (64K word) dynamic RAM board 16-Slot NOVA 010-000213 |Installation Data Sheets, NOVA 4
. 4/S or NOVA 16-Slot

005-12140 | 256K byte (128K word) dynamic RAM board a/x
005-12373 | Floating point unit board 5-Slot NOVA 4/S | 010-000212 | Installation Data Sheets, NOVA 4
005-12073 Backpanel board or NOVA 4/X 5-Slot
005-14135 |Console PCB assembly CPU 001-001624 | CPU Schematic
005-12429 | VIR uri Dy FAW [ 001001225 {080 My Scharsan (TS

. ynamic BU Memory Schematic (All Sizes

-12064 th batt b
005 (0] Power supply board Wf battery backup 016 671 |32/128K Word BBU Memory
005-12061 | Power supply board without battery backup Nlustrated Parts
005-12076 Fan module 016-000674 | 16/64K Word BBU Memory
115-00163 |Fan assembly - - Mustrated Pa'_'s
005-12438 or|Bus terminator, A"’ side El:;tmg Point 001-001573 |FPU Schematic
005-15361 016-000865 | FPU il dap

ustrate arts
005- . R e
5-12439 Bus terminator, "B side Power Supply 001-001524 |Power Supply Schematic
005-12489 [Internal cable PCB
005-07093 12V battery 16-Slot 016-000688 |Power Supply lllustrated Parts
(Including Battery Backup)
VNR Unit 001-001523 | Power Supply VNR Card Schematic
Table 1.2 16-Slot
5-SLOT FIELD REPLACEABLE UNITS 016-000670 |Power Supply VNR Card lilustrated
Parts
s as P Supp 001-001616 | P Supply Sch ti
Assembly Description pop R ower Supply Schematic
No. 5-Slot 016-000861 |Power Supply lllustrated Parts
Backpanel 001-001563 | Backpanel Schematic
005-12067 |NOVA 4/X CPU with Multiply/Divide option 16-Slot
005-12785 |'NOVA 4/X CPU without Multiply/Divide option 016-000675 | Backpanel lllustrated Parts
005-12786 |NOVA 4/S CPU with Multiply/Divide option B2ckpanel 001-001619 | Backpanel Schematic
005-12787 |NOVA 4/S CPU without Multiply/Divide option 016-000696 | Backpanel lllustrated Parts
005-12128 | 32K byte (16K word) dynamic RAM board Front Console 001-001585 | Front Panel Schematic
005-12132 |64K byte (32K word) dynamic RAM board PCB
005-12136 | 128K byte (64K word) dynamic RAM board 016-000661 | Front Panel lllustrated Parts
005-12140 | 256K byte (128K word) dynamic RAM board 'c"‘e'""" 001001607 |bac s o
005-12402 |Backpanel board 1ZblSelot 1-001 ystem Wiring Diagram
005-14135 |Console PCB assembly internal
005-12406 |Power supply board with battery backup Cable 001-001637 |DGC JR Wiring Diagram
005-12404 |Power supply board without battery backup 5-Slot
005-12398 |Fan assembly 1/0 Paddleboards
005-13932 |Bus terminator, "'A"’ side 005-012472 008-003294 | Wire List (General Purpose 1/0)
005-13933 |Bus terminator, "'B’’ side 005-012751 008-002599 | Wire List (External /O Bus)

- 005-012765 008-002570 |[Wire List (For ULM Models 4241,
005-13470 |Internal cable 4241A 4242, 4243)
005-12873 |6V battery 005-012476 008-003287 | Wire List (Model 8315 Bus Repeater)

005-012590 008-003301 |Wire List (DCU 50, Models 4250,
4254)

005-012473 008-003288 | Wire List (Asynchronous Interfaces,
Models 4007, 4010, 4023, 4075,
4077, 4078)

005-012585 008-003300 | Wire List (MCA, Model 4206)

S
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Figure 1.9 16-SLOT FIELD REPLACEABLE UNITS
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NOVA 4/X CPU WITH MULTIPLY/DIVIDE OPTION N

NOVA 4/X CPU WITHOUT MULTIPLY/DIVIDE OPTION

NOVA 4/S CPU WITH MULTIPLY/DIVIDE OPTION

NOVA 4/S CPU WITHOUT MULTIPLY/DIVIDE OPTION

VvV
I

32K BYTE (16K WORD). DYNAMIC RAM BOARD

64K BYTE (32K WORD) DYNAMIC RAM BOARD

128K BYTE (64K WORD) DYNAMIC RAM BOARD

256K BYTE (128K WORD) DYNAMIC RAM BOARD

BACKPANEL BOARD

BUS TERMINATOR, A"’ SIDE

BUS TERMINATOR, "'B’* SIDE -

FAN

FRONT CONSOLE CARD

CONSOLE
PCB
ASSEMBLY
POWER SWITCH
POWER SUPPLY BOARD
DG-06061

Figure 1.10 5-SLOT FIELD REPLACEABLE UNITS
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CHAPTER 2
HOW TO USE THE CONSOLES

The NOVA 4 computers contain two consoles: a front
console and a wvirtual console. These are described
below.

FRONT CONSOLE

The front console is located on the upper-left corner of
the front panel. It consists of three switches and three
lights, defined below.

Switches

POWER - Powers up and powers down the system.

PL/LOAD-RESET - When this switch is pushed to the
PL/LOAD position, the CPU performs a program load
from the device whose device code is jumpered on the
CPU board. (For jumpering information, see Installation
Data Sheets or ‘Part III;: Chapter 14, “CPU Board
Replacement”.) - :

When this switch is pushed to the RESET position, the
CPU performs a system reset and enters virtual console
mode, described below.

LOCK - When this switch is in the LOCK position,
the other two switches, described above, are disabled.
Additionally, the LOCK switch enables auto restart
after a power fail when the battery backup is present,
while inhibiting access to the virtual console via a
Break character transmitted by the system terminal.

On a 16-slot system, if this switch is in the LOCK
position, the system cannot be powered down (i.e., the
power switch is disabled). On a 5-slot system, if this
switch is in the LOCK position and the power switch is
placed in the OFF position, the system will go into
battery backup mode if that option is present. If the
S-slot system does not contain the battery backup
option, the system will be powered down.

11

Lights

PWR - When illuminated, it indicates that the system
is powered up and the voltages are within operating
specifications.

BATT - When illuminated, it indicates that the system
is running on battery-backup power. This is usually the
result of a power failure.

RUN - When illuminated, it indicates that the system
is in run mode. This light is out when the system is in
virtual console mode.

DG-06062

Figure2.1 FRONT CONSOLE




Dat.a General Corporatif)n (DGC) has prepared this manual for use by DGC personnel and customers as a guide to the proper installation, operation, and
maintenance of DGC equipment and software. The drawings and specifications contained herein are the property of DGC and shall neither be reproduced in whole or
in part without DGC'’s prior written approval nor be implied to grant any license to make, use, or sell equipment manufactured in accordance herewith.

VIRTUAL CONSOLE

The virtual console (VC) allows you to interact with the
computer through the system terminal connected to the
CPU’s on-board asynchronous communications interface.
Simple commands which you enter on the terminal
keyboard allow you to examine and/or modify
processor registers or memory locations, start, stop, and
continue program execution, and initiate a program load
from a selected device.

On power up, the computer performs a self-test. After a
successful completion of the self-test, the following
information is typed on the terminal:

OK

1000000
!

“OK” followed by “!” indicates that the self-test ran
successfully. This, in turn, is followed by the contents
of the program counter, which is all zeroes on
power-up. The next “!” is the VC prompt; it tells you
that VC is ready and at your service.

In addition to power-up, VC is entered when:

e A HALT instruction is executed,

e The RESET switch on the front console is pressed
and the front console is unlocked; or

e The Break key on the system terminal is pressed
and the front console is unlocked.

Under these conditions, the contents of the program
counter when VC was entered is typed. This is followed
by the “!” VC prompt. For example, if the program
counter was at location 2077 when VC was entered, the
following would be typed:

002077
!

12

Celis

VC operates on cells. A cell is either a memory
location (memory cell) or an internal register (internal
cell) such as an accumulator. Each internal register that
is accessible by VC is assigned an internal cell number.
These are listed in Table 2.1.

Table 2.1
INTERNAL CELLS

Internal Internal Register

Cell #

0-3 The contents of the accumulators ACO through AC3

respectively.
4 Return address (the contents of the program counter
when VC was entered).

5 Stack pointer
Frame pointer

7 Interrupt enable flag status bit:
O = interrupts off
1 = interrupts on

10 MMPU status bits before VC was entered (NOVA 4/X
only):

BIT MEANING WHEN 1

(o] Program mapping enabled

1 Data channel mapping enabled

2 Program map inhibited

3-8 Reserved for future use

9 Single cycle write protect enable

10 Single cycle select (0 = A, 1 = B)
1 Auto increment/decrement protect
enable

Defer protect enable ~

1/0 protect enable

Write protect enable

Program map select (0 = A, 1 = B)

12
13
14
15
1 Data switch register:

Replaces the conventional console data switches. When
the system is in run mode li.e., not in VC mode) and a
READS instruction is executed, the 16-bit contents of
this register are read by the CPU.

12 Value of the carry bit

In order to examine or modify any cell, you must open
it. Opening a cell causes its contents to be printed, in
octal, on the terminal. :
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Cell Commands

To open a cell, use one of the commands listed in Table
2.2. VC will respond only to octal numbers and upper
case letters. In the table, the term current cell means
the last cell that you opened.

When you open a memory cell, VC interprets the
address as a 17-bit physical address. You do not have to
type leading zeroes. All you have to type is the physical
address in octal representation. For example, if you
want to open location 5, type 5/. If you want to
examine the top location of a NOVA 4/X system which
contains 256K bytes of memory, type 377777/.

Table 2.2
CELL COMMANDS
Command Function
nA Open the internal cell whose internal cell number is
equal to n. (Refer to Table 2.1 for the internal cell
numbers.)
n/ Open the memory location whose address is equal to

the octal number n: n is a 17-bit address.

Close the current cell, and open the next consecutive
cell.

(Carriage Return)

(Line Feed or
New Line)

Close the current cell, but do not open another.

/ Close the current cell and open the memory cell whose
address is equal to the contents of the current memory
or internal cell.

Once you have opened a cell, you may change its
contents by simply typing (in octal) the number whose
value is to be placed in the cell. Terminate the
expression with a Carriage Return, Line Feed or New
Line. Note that if you type Carriage Return the next
cell will also be opened. This is convenient when you
need to enter data into several consecutive locations.

Function Commands

Table 2.3 below lists the VC function commands. All
commands must be typed in octal numbers and upper
case letters.

VC has two commands to start program execution.
Typing P starts program execution at the location
specified by internal cell number 4 (the return address).
You can also start program execution by typing nR. In
this case, the CPU issues an I/O Reset command, clears
the MMPU, and starts program execution at the location
specified by the octal number n.

Typing 1 causes the CPU to
command and clear the MMPU.

issue an I/0O Reset
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Table 2.3
FUNCTION COMMANDS

Command Function

P Starts program execution at the memory location
specified by the contents of internal cell number 4 (See
Table 2.1).

Issues an 1/0O Reset; clears the MMPU (NOVA 4/X
only), and starts program execution at the memory
location specified by the octal number n.

| Issues an 1/0O Reset, and clears the MMPU (NOVA 4/X
only).

Performs a program load from the device whose device
code is equal to n. Bit O of n is a O for a low-speed
device, and is a 1 for a high-speed device.

F Performs a DG field service cassette bootstrap load (for
DGC use only).

K Cancels the entire line just typed, and prints a question
mark (?).

nR

nL

You can program load from an I/O device by typing nlL
where n is the device code, in octal, of the I/O device
to be used. Bit 0 of n should be a 1 if the I/O device is
high-speed, and a 0 if the I/O device is low-speed. For
example, if the program load device is a high-speed
6060 disc drive whose device code is 27, you would type
the following:

100027L.

You can perform a Data General field service cassette
bootstrap load by typing F.

Virtual Console Errors

If you type a character that VC does not recognize, it
will print a ? followed by a New Line. If you wish to
cancel an entire line you just entered, type a K. In this
case VC will respond with a ? followed by a New Line.

If you attempt to open a non-existent memory cell, the
16-bit contents of the cell printed in octal on the
terminal will be all 1's. You can verify that this

- location does not exist by entering a new value

containing 0’s in the cell and then re-opening it. If it
still contains all 1’s, the location is non-existent.

If you attempt to open a non-existent internal cell, the
contents of the cell printed on the terminal will be
random and meaningless data.




14




PART i
TROUBLESHOOTING
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|  CHAPTER 3
INTRODUCTION TO TROUBLESHOOTING

Part II of this manual consists of 11 chapters (Chapters
3 through 13), which contain two types of information:
troubleshooting procedures and reference information.
Both are intended for use during:

e Initial checkout of a new installation or addition
to an existing system

e Repair of an existing system

While these situations are different, many of the
procedures required to perform both initial checkout
and repair are the same, as shown in the
troubleshooting flowchart, Figure 3.1. This flowchart

15

leads you through a logical sequence of fault isolation,
referencing Chapters 4 through 8. These chapters
contain step-by-step procedures for detecting faulty
assemblies and checking the reliability of the system.
(Actual replacement procedures are outlined in Part III,
Chapter 14.)

Chapters 9 through 13 provide an operational overview
of the major system printed circuit boards. These
chapters will better acquaint you with NOVA 4/S and
NOVA 4/X computers and will be useful when you are
required to troubleshoot using an oscilloscope.
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PRE-SITE INFORMATION

Before going to the customer’s site, check the list below
and learn the customer’s configuration, if possible. This
will help to ensure that you have the appropriate field
replaceable units (FRUs) with you on arrival.

¢ Chassis: 16 or 5-slot

e CPU type

e Memory: number and size

e Battery backup option

o Floating point unit

o Terminal used as system console

e Other peripherals
Also, if you are going to repair a failing unit, try to get

information from the customer that may give you a
clue to the failing FRU.

CONFIGURATION CHART

Each system is shipped with a configuration chart
which should reflect its configuration. Attach the chart
to the rear door (outside) of the cabinet. Whenever you
or anyone else reconfigures or retailors the system,
update the chart to reflect the changes.

17

INITEAL CHECKOUT

If you are performing an initial checkout of a new
installation, start with Chapter 4 and follow the steps
outlined in the troubleshooting flowchart.

REPAIR

If you are servicing a failing system, the type of failure
determines the procedures you will use to troubleshoot
it. Thus, it is important to ask the customer the
following questions:

1. Was the computer operating properly before the
failure?

2. Isthe failure a hard or intermittent one?
3. Did the operating system generate any panic codes?
4. Can the computer successfully complete the self-test?

5. Was the failure detected by reliability and/or
diagnostic testing?

6. Was the
programs?

failure detected while running user

With the answers to these questions, you are now ready
to follow the steps indicated in the troubleshooting
flowchart.







|
i
i
i
!

Data General Corporation (DGC) has prepared this manual for use by DGC personnel and customers as a guide to the proper installation, operation, and
maintenance of DGC equipment and software. The drawings and specifications contained herein are the property of DGC and shall neither be reproduced in whole or
in part without DGC's prior written approval nor be implied to grant any license to make, use, or sell equipment manufactured in accordance herewith.

CHAPTER 4
VISUAL CHECKOUT

You should perform the visual checkout whenever you
initially check out a system (or add to a system) or
repair an existing system.

WARNING: The VNR unit (16-slot only) and the slide-in

power supply board (both chassis) carry dangerously high
voltages. Turn the power off before removing any unit.

Visually check out the system using the following
procedure. Try to correct any simple problems you find.

1. Turn power off.

. Check the configuration chart on the rear door

(outside) of the cabinet to find out what the system
contains and how it is tailored.

. Open the rear cabinet door and unplug the ac line

cord from the cabinet.

. If you are repairing a system, check the ac line fuses

and replace them if they are blown. The 16-slot
power supply has two 15 Amp line fuses which
screw into the rear of the VNR unit (see Figure 4.1).
The 5-slot power supply has one 7 AMP line fuse
which screws into the rear of the power supply
board and extends through a cutout in the backpanel
(see Figure 4.2).

LINE
FUSES

VNR UNIT—

DG-06063 POWER
CABLE

SRR
R

SR RR S
R

Figure 4.1 LINE FUSES FOR 16-SLOT POWER SUPPLY
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POWER SUPPLY
BOARD
(BEHIND BACKPANEL) BACKPANEL

DG-05924

Figure 4.2 LINE FUSE FOR 5-SLOT POWER SUPPLY

5. On a 16-slot chassis:

a. Swing the VNR unit away from the backpanel
(see “VNR Unit Replacement,” Chapter 14).

b. Check for bent pins which cause shorts.
Straighten any bent pins.

c. Make sure the diagnostic test plug is inserted with
the RUN label up (see Figure 4.3). If it is not,
remove the plug, turn it over, and reinsert it with
the RUN side up.

d. Make sure none of the connectors to the
backpanel or to the paddleboards are hanging
loose.

e. If you are repairing a system which you suspect
has had an I/O problem since installation:

C . . DIAGNOSTIC
e Make sure the priority jumpers are inserted TEST PLUG
as described in the installation data sheets. 064
e Make sure the correct paddleboards are used Figure 43 DIAGNOSTIC TEST PLUG

and connected to the proper backpanel slots
(see installation data sheets).

f. Reposition the VNR unit (see “VNR Unit
Replacement,” Chapter 14).

20
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On a 5-slot chassis:

a. Check for bent pins which cause shorts.
Straighten any bent pins.
b. Make sure none of the connectors to the

backpanel or to the paddleboards are hanging
loose.

c. If you are repairing a system which you suspect
has had an I/0 problem since installation:

e Make sure the priority jumpers are inserted
as described in the installation data sheets.

e Make sure the correct paddleboards are used
and connected to the proper backpanel slots
(see installation data sheets).

Plug the ac line cord back into cabinet and close the
rear cabinet door.

Remove the front panel
Replacement,” Chapter 14).

(see “Front Panel

. If you are installing a system or repairing a system

which has never operated normally:

a. Remove each printed circuit board, except the
power supply board, and make sure it is tailored
properly (see “CPU Board Replacement” or
“Memory Board Replacement,” Chapter 14, or the
appropriate I/0 device documentation).

b. If necessary, update the configuration chart on the
rear (outside) of the cabinet door to reflect the
proper tailoring.
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11.Replace

10.Check the fans as follows:

a. If you are servicing a 16-slot chassis with boards
in slots 6 and 15, remove them. If you are
servicing a 5-slot chassis with a board in slot 4,
remove it.

b. Turn the power on.

c. Look at the left side of the chassis through the
open slots and see if all the fans are running. You
may need to use a flashlight. If all the fans are
running, continue the visual checkout; otherwise,
proceed as follows:

e If some, but not all, of the fans are running,
replace the faulty fans and, make sure the
cable connectors to the fans and the console
PCB assembly are seated securely. (See “Fan
and Fan Module Replacement for 16-Slot
Chassis” or “Fan Replacement for 5-Slot
Chassis,” Chapter 14.)

e If none of the fans are running, go to
Chapter 6, “Troubleshooting the Power
Supplies.”

e After correcting the problem, continue the
visual checkout.

d. Turn the power off and reinsert any boards you
removed.

the front panel “Front

Replacement,” Chapter 14).

(see Panel

12.Turn the power on and check the Power-On light on

the front console. If this light is on, you can assume
that the voltages are within operating margins. In
this case, go to Chapter 5, “Computer Self-Test”;
otherwise, go to Chapter 6, “Troubleshooting the
Power Supplies.” After correcting the power supply
problem, go to Chapter 5.
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CHAPTER 5
COMPUTER SELF-TEST

Whenever the computer is powered up, the CPU
automatically runs a 4-second self-test to ensure that
the computer can load and run diagnostic programs.
(The CPU also runs this test after a power failure when
battery backup is not present.) The self-test consists of
several ROM-resident diagnostic tests which check the
operation of the power supply, the system terminal, the
basic CPU functions, and the first 32K bytes of
memory. As the CPU completes portions of the self-test
it prints (displays) part of the following message on the
system terminal:

OK
1000000
!

The last exclamation point (!) is the VC prompt.

If the entire message is printed, all the diagnostic tests
have run and the self-test is successfully completed. If
only part of the message is printed, the self-test found a
bad unit. The indicator lights on the front console
together with the printed part of the message indicate
the probable faulty unit, as shown in Table 5.1.

23

Table 5.1
FAULT INDICATORS
Power Run Light Message Fault indicated
Light Printed on
System
Console
Off On or off Power supply
On On for 1 sec Basic CPU
then off
On Flashes on System terminal
once*
On Off (0] Memory
On Off OK CPU(PFP)

* The run light flashes on and off so quickly you may miss it and
assume you have a faulty basic CPU instead of a faulty system
terminal. To make sure you do not make this mistake, you should watch
the run light and run the self-test again whenever you think the
self-test indicates a basic CPU fault or a system terminal fault. If the
run light does not flash on, you have a faulty basic CPU indication.
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TROUBLESHOOTING WITH THE
SELF-TEST

Check out the computer with the self-test as follows:

1. Switch the power on.

2. If the self-test is completed (the entire message is
printed out) and any problems found during the
visual check are corrected, go to Chapter 7,
“Diagnostic Testing.”

3. If the self-test is not successfully completed, follow
the procedure given below for the fault indicated. If
you replace a board and the self-test still indicates
the same fault, replace the original board before
continuing, unless otherwise indicated. Procedures for
replacing FRUs are given in Chapter 14.

NOTE Each time you replace an FRU, repeat
steps 1 through 3 until the self-test is
successfully completed.

Power Supply Fault

Go to Chapter 6, “Troubleshooting the Power Supplies.”

Basic CPU Fault

1

2.

3.

Replace the CPU board.

If the self-test still indicates a CPU fault with the
board, do the following:

a. Enter the virtual console (VC) by pressing the
RESET switch on the front console.

b. Read the contents of accumulators AC0, AC1, and
AC2 using the VC (see Chapter 2).

c. Replace the new CPU board with the original
CPU board and repeat steps a and b.

d. If the contents of the accumulators are NOT
identical in both cases, both CPU boards are
probably faulty. Try another CPU board, if you
have one.

e. If the contents of the accumulators are identical
in both cases, remove all the printed circuit
boards from the chassis except the power supply
board, the CPU board, and the memory board
which contains the first 16K physical addresses
(see “Memory Board Replacement,” Chapter 14 to
identify this board). If the self-test still indicates a
CPU fault, replace the power supply board.

If you have already replaced the CPU and power
supply boards, replace the bus terminators.
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System Terminal Fault

1.

Visually check out the terminal as follows, and then
repeat steps 1 through 3, “Troubleshooting with the
Self-Test,” above.

a. Make sure the connectors on the device cable for
the system terminal are securely plugged into the
backpanel and the terminal.

b. Make sure the terminal is connected to the ac line
source, turned on, and on-line. Also make sure
the correct interface type and baud rate are
selected (see the CPU tailoring section of the
appropriate installation data sheets).

If you have already visually checked the system
terminal but have NOT replaced the CPU board,
replace the CPU board. If the self-test still indicates
a system terminal fault with the new CPU board,
check the contents of the accumulators as described
in step 2, “Basic CPU Fault,” using both the new
and original CPU boards. If the contents of the
accumulators are identical for both boards, continue
to step 3; otherwise, try another CPU board, if you
have one.

See if the system terminal works in local mode. If it
does, replace the device cable; otherwise,
troubleshoot the system terminal (see the
documentation for the appropriate terminal).

If the terminal uses an EIA interface and you have
already done steps 1 through 3, replace the power
supply board.

Memory Fault

1.

Remove the memory board which contains the first
16K physical memory addresses and check the board
select jumpers (see ‘“Memory Board Replacement,”
Chapter 14).

. If the correct board select jumpers are inserted,

replace the memory board.

. If the self-test still indicates a memory fault with the

new memory board, check the contents of the
accumulators as described in step 2, “Basic CPU
Fault,” using both the new and original memory
boards. If the contents of the accumulators are
identical for both boards, replace the CPU board and
continue to step 4; otherwise, try another memory
board, if you have one.

. If you have already replaced the CPU board and the

self-test still indicates a memory fault, check the
contents of the accumulators as decribed in step 2,
“Basic CPU Fault,” using both the new and original
CPU boards. If the contents of the accumulators are
identical for both boards, continue to step 5;
otherwise, try another CPU board, if you have one.

. In a 16-slot chassis if you have already done steps 1

through 4, see if the memory board will work in any
available memory slot. If it does, move the bus
terminators, if required.

. If you have already done steps 1 through 5, first

replace the bus terminators. If this does not correct
the problem, replace the power supply.




Data General Corporation (DGC) has prepared this manual for use by DGC personnel and customers as a guide to the proper installation, operation, and
maintenance of DGC equipment and software. The drawings and specifications contained herein are the property of DGC and shall neither be reproduced in whole or
in part without DGC's prior written approval nor be implied to grant any license to make, use, or sell equipment manufactured in accordance herewith.

CPU (PFP) Fault

1.
2.

Replace the CPU board.

If the self-test still indicates a CPU (PFP) fault with
the the new CPU board, check the contents of the
accumulators as described in step 2, “Basic CPU
Fault,” using both the new and original CPU boards.
If the contents of the accculumators are identical for
both boards; continue to step 3; otherwise, try
another CPU board, if you have one.

Remove the memory board which contains the first
16K physical memory addresses, and check the board
select jumpers (see “Memory Board Replacement,”
Chapter 14) for jumpering.
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4.

S.

If the correct board select jumpers are inserted,
replace the memory board.

If the self-test still indicates a CPU (PFP) fault with
the new memory board, check the contents of the
accumulators as described in step 2, “Basic CPU
Fault,” using both the new and original memory
boards. If the contents of the accumulators are
identical for both boards, continue to step 6;
otherwise, try another memory board, if you have
one.

. In a 16-slot chassis if you have already done steps 1

through 5, see if the- memory board will work in any
available memory slot. If it does, move the bus
terminators, if required.

If you have already done

steps 1 through 6, replace
the bus terminators. )
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CHAPTER 6
TROUBLESHOOTING THE POWER SUPPLIES

This chapter will help you find the failing field
replaceable units in the power supply and power
distribution system. When you find a failing unit,
replace it following the replacement procedure given in
Chapter 14. For a detailed description of how the power
supply operates, see Chapter 9 (16-slot) or Chapter 10
(5-slot).

OVERVIEW

Before you try to troubleshoot the power supply, it is
helpful to know what the power supply does and how
its indicator lights function.
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Major Functions
The power supplies for both the 16-slot and the 5-slot
chassis perform the following functions:
e Supply regulated dc operating voltages for the
chassis
@ Supply ac voltages for the fans

e Generate clocks for
floating point unit (FPU)

the CPU, memory, and

e Generate a time base for the CPU’s real time
clock

e Change the dc operating voltages in response to
commands from the CPU (voltage margining -
16-slot power supply only)

e Detect and respond to emergency conditions
(power loss, excessive voltage or current, etc.)

e Provide power status indicators for the CPU
(power fail, power ok, etc.)

e Provide emergency battery backup for the
memory voltages (optional).
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Indicator Lights

Two indicator lights on the front console of both chassis
display the status of the power supply (see Figure 6.1).

Power-on Light - Indicates that the dc voltages are stable.
If the power switch is on and the light is out, one of the
following may have occurred:

AC power brownout or blackout
Power supply failure

Excessive load or short circuit on backpanel

@ ® e© o

Diagnostic test plug not in RUN position (16-slot
chassis only).

Battery Backup Light - Indicates that the battery is
supplying the dc operating voltages for the memories
because either a power line failure, a power supply failure,
or a shutdown (due to external shorts) occurred.

PWR BATT RUN

[OCK_ PL/LOAD

i

RESET

DG-06062

Figure 6.1 FRONT CONSOLE INDICATOR LIGHTS

The 16-slot chassis has three additional indicator lights
which give further status information. These lights are
located on the front of the power supply board as
shown in Figure 6.2.

Over-Current - Indicates that an over-current condition
appeared in the supply or on the backpanel. The supply
automatically tries to recover from an over-current
condition. As a result, you may see this light blink up to 6
times before it finally stays on. Once it stays on you must
power the supply down to clear the fault light (this
probably will not correct the fault).

Over-Voltage Light - Indicates that an over-voltage
condition appeared in the supply. You must power the
supply down to clear the fault light (this probably will not
correct the fault).
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Memory Disaster Light - Indicates that a memory module
detected a dc power failure on -5 MEM. You must power
the supply down to clear the fault light (this probably will
not correct the fault).

POWER SUPPLY
BOARD
(FRONT VIEW)

CURRENT
MEMD

Figure6.2 16-SLOT POWER SUPPLY BOARD INDICATOR LIGHTS

Functional Description
16-Slot Power Supply

The power supply and distribution system for the 16-slot
chassis consists of a VNR unit, a power supply printed
circuit board, a fan module, and a backpanel circuit board.
These four modules are interconnected by an internal
cable (wiring harness) and by etch on the backpanel, as
shown in Figure 6.3.

The VNR unit converts power from the ac line to
unregulated dc voltages for the power supply board. It
also routes ac power to the fans in the fan module. In a
system with battery backup, the VNR unit contains a
battery charger along with a small battery that supplies
power for the battery backup circuits in the power
supply board. A plug on the back of the unit lets you
connect an external battery when longer backup times
are required.

The power supply board is a printed circuit board
which regulates the dc voltages from the VNR unit and
in turn powers the chassis. It also provides clock and
status signals for the CPU, memory, and FPU. Fault
detection circuits automatically shut down the power
supply if an emergency condition occurs. In addition, a
voltage margining feature lets the CPU change the
memory voltages under program control to test memory
integrity.

The backpanel routes power, control, and status signals
between the power supply board and the printed circuit
boards. It includes several reed switches that detect
excessive current flow in the printed circuit boards.
(These switches replace the fuses commonly found on
other backpanels.)

»
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Figure6.3 16-SLOT POWER SUPPLY

5-Slot Power Supply

The power supply and distribution system for the 5-slot
chassis consist of a power supply board, a fan module, a
console PCB assembly, and a backpanel circuit board.
These modules are interconnected by an internal cable
(wiring harness) and by etch on the backpanel, as shown in
Figure 6.4.

The power supply board converts the power from the
ac line to regulated dc voltages and in turn powers the
chassis. It also provides clock and status signals for the

CPU and memory. Fault detection circuits automatically
shut down the supply if an emergency condition occurs.
In a system with battery backup, the power supply
board contains a battery charger along with a small
battery that supplies power for the battery backup
circuits.

The backpanel routes power, control, and status signals
between the power supply circuit board and the printed
circuit boards.

POWER SUPPLY
BOARD
(BEHIND BACKPANEL)

DG-05925 BACKPANEL

INTERNAL CABLE
(WIRING HARNESS)

FRONT CONSOLE PCB
ASSEMBLY

FANS

Figure 6.4 5-SLOT POWER SUPPLY
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TROUBLESHOOTING THE 16-SLOT
POWER SUPPLY

WARNING: The VNR unit and power supply board generate
dangerously high voltages. DO NOT ATTEMPT TO MEASURE
VOLTAGES INSIDE THEM. Before you remove the cover on the
VNR unit or the power supply board, WAIT AT LEAST 5
MINUTES AFTER POWERING DOWN THE SYSTEM to allow the
high voltages to dissipate.

To troubleshoot the 16-slot power supply, carry out the
following steps:

1. Initial checkout

2. Indicator light checkout
3. Voltage checkout

4. Final checkout

5. Battery backup checkout

Complete all steps in the order in which they are
presented. (Step 5 is only for systems with battery
backup.) Failure to do so may result in longer system
down time and unnecessary assistance from DGC Field
Service.

Whenever you replace a unit, repeat the check that
indicated a unit was faulty. If the check still indicates
the unit is faulty, replace the original unit before
continuing. Procedures for replacing field replaceable
units are given in Chapter 14.

IMPORTANT: The steps for troubleshooting the power
supply assume the following conditions:

. The CPU board is in the chassis. (An unloaded
power supply will not produce regulated outputs
so do not troubleshoot the power supply without
at least the CPU board in the chassis.)

e The load on the power supply is balanced. (You
may upset this balance if you remove or add
boards while troubleshooting. See the installation
data sheets, DGC No. 010-000213, for the load
balancing rules:)

e All the electrical connections between units are
good.

e The lock switch on the front console is in the
UNLOCK position.

If you have any reason to think that these conditions
are not met, check them before proceeding.

Initial Checkout

1. Turn power off and unplug the chassis ac line cord
from the cabinet.

2. Make sure the cabinet is supplying the proper ac line
voltage.

3. Plug the line cord back into the cabinet.

4. Swing VNR unit away from backpanel (see “VNR
Unit Replacement,” Chapter 14).
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DIAGNOSTIC TEST PLUG

DG-06064

Figure 6.5 DIAGNOSTIC TEST PLUG

5. Make sure the diagnostic test plug is inserted in the
correct location with the RUN label up (see Figure
6.5). i

6. Swing the VNR unit back into position (see “VNR
Unit Replacement,” Chapter 14).

7. Remove front panel (see “Front Panel Replacement,”
Chapter 14).

8. Turn the power on.

9. Look at the left side of the chassis through the open ’
slots and see if all the fans are running. You may :
need to remove boards from slots 6 and 15 and use a
flashlight to see the fans.

a. If all four fans are running, reinsert any boards
you removed, and proceed to “Indicator Light
Checkout.”

b. If some, but not all, of the fans are running,
replace the faulty fans and make sure the cable
connectors to the fans and the console PCB
assembly are seated securely. (See “Fan and Fan
Module Replacement for 16-Slot Chassis,” Chapter
14).

c. If none of the fans are running, continue
checkout.

10. If you have NOT already replaced a fan,

a. Remove the fan ‘module and make sure the cable
connectors to the console PCB boards are seated
securely (see “Fan and Fan Module Replacement
for 16-Slot Chassis,” Chapter 14).

b. Reinstall the fan module.

11. Make sure the internal cable (wiring harness)
connectors to the backpanel, the power supply
board, and the VNR unit are seated securely (see
“VNR Unit Replacement,” Chapter 14).

12.  Turn the power off.

13. Check the two 15 Amp ac line fuses which screw q
into the upper left rear corner of the VNR unit
(see Figure 6.6).
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. If the fuses are all right, replace the fan module.

b. If the fuses are blown:

o Replace them if you have NOT already
replaced them; otherwise,

o If the fans still do not run, replace the VNR

unit.

If you cannot get the fans to run after carrying
out steps 9 through 13, replace the internal cable
(wiring harness).

LINE
FUSES

SRR
R
R

POWER CABLE VNR UNIT
DG-06063

Figure 6.6 LINE FUSES FOR 16-SLOT CHASSIS

Indicator Light Checkout

1.

2.

Turn the power on.

Check the indicator lights on the front end of the

power supply board (see Figure 6.2). If they are all
out, go to step 3, “Voltage Checkout”; otherwise, turn
the power off and then on again. If any of the lights
turn on again, follow the procedure below for the
lights which are on. Whenever you replace a unit,
repeat this step.

. If any light still turns on after you have tried the
procedure below, replace the internal cable (wiring
harness).

Memory Disaster Light

. Turn the power off.

Check that the diagnostic test plug is in the correct
location with the RUN label up (see Figure 6.5). If it is,
continue to step 3; otherwise:

a.

b.

Reposition the plug.
Turn the power on.

Check the memory disaster light. If it is on, continue
tostep 3.
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3. If the system contains MORE THAN ONE memory
board continue to step 4; otherwise, replace the
power supply. If the memory disaster light is still on,
replace the memory board.

4. Turn the power off.
5. Remove a memory board.
6. Turn the power on.
7. Check the memory disaster light.
a. If the light is NOT on, replace the memory board

(see “Memory Board Replacement,” Chapter 14).

b. If the light is ON, reinsert the original board, and
repeat steps 3 through 7 with any other memory
board you have not already tried removing.

c. If the light is still on after you have tried
removing all the memory boards, replace the
power supply board.
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Picofuse F5
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Figure 6.6A LOCATION OF PICO FUSE ON PC BOARD INSIDE VNR UNIT
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Over-Current Light

1. Turn the power off.
2. Replace the power supply board.
3. Turn the power on.

4. Check the over-current light. If the light is on, turn
the power off and remove any printed circuit board,
other than the power supply board.

5. Turn the power on.
6. Check the over-current light.

a. If the light is NOT on, replace the board being
sure to insert the correct jumpers (see ‘“Memory
Board Replacement,” Chapter 14, or the
appropriate I/0 device documentation).

b. If the light is on, reinsert the removed board, and
repeat steps 4 through 6 with any other printed
circuit board you have not already tried removing.

c. If you have already done steps a and b and the
‘overcurrent light is still on, check that the load
on the power supply is balanced (see the
installation data sheets, DGC No. 010-000213, for
the load balancing rules).

Over-Voltage Light
1. Turn the power off.
2. Replace the power supply board.

3. Turn the power on.

4. If the light is still on, replace the CPU board.

J3s-11  J35-21 J35-25
\__/

Voltage Checkout
1. Turn the power on.

2. Check the +5V voltage at test plug J1-15 (see Figure
6.8). If +5V is between 5.10V and 5.20V, go to “Final
Checkout”; otherwise, continue the checkout.

Turn the power off and wait 5 minutes.

Check the 1.5A, 125V pico fuse F5 (DGC No. 113-000191)
on the PC board in the VNR unit (See Figure 6.6A). If
it is blown, replace it.

Short MEMD at J35-21 to GND at J35-1 (see Figure 6.7).

6. Turn the power on and check the memory disaster
light.

a. If the light is NOT on, turn the power off, remove
the short, and replace the VNR unit.

b. If the light is on, turn the power off, remove the
short, and then turn the power on.

e Check the -11V voltage at J35-25 (see Figure 6.7)

e If-11Vis NOT between -11.0V and -12.5V (-30VNR not
ok), check the VREF at test plug J1-14 (see Figure 6.8). If
VREF is 5.8V, replace the VNR unit; otherwise, replace
the power supply board.

e If-11V is between -11.0V and -12.5 (-30VNR ok), check
the HVS voltage at test plug J1-4 (see Figure 6.8). If HVS
is greater then 2.9V, replace the power supply board;
otherwise, replace the VNR unit.

7. Recheck the +5V voltage at test plug J1-15 (see Figure
6.8). If it is between 5.10V and 5.20V, go to “Final
Checkout”; otherwise, try replacing the internal cable
(wiring harness). If this does not work, get help from
DGC Field Service.

J3s-1[0oooooo0o0000do00000000000)J3s-49
J35-2|000CO0O000O0O0O0O00O0000000000000|J35-50

DG-06066

J35

Figure6.7 JACK J35
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POWER SUPPLY BOARD
(FRONT VIEW)

TEST PLUG J1

J1-8 J1-1

oooooooo
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J1-9 J1-16

Figure 6.8 TEST PLUG

Final Checkout
1. Turn power on.
2. Check the power on light on the front console.
a. If the light is on, continue to step 3 of this

checkout.

b. If the light is NOT on, check the ONLED-P
voltage at J35-11 (see Figure 6.7).

e If ONLED-P is 3V or GREATER, replace
the power supply board; otherwise, replace
the console PCB assembly.

e If the light still is not on, replace the fan
module, and if this does not correct the
problem, replace the internal cable (wiring
harness).
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3. Turn the power off and see if the fans stop.

a. If the fans stop:

Go to step 5, “Battery Backup Checkout” if
the system has battery backup.

Go to Chapter 5, “Computer Self-Test,” if
the system does not have battery backup.

b. If the fans do NOT stop:

Make sure the LOCK switch is in the
UNLOCK position. If the fans still do not
stop: check the PWR FAIL voltage at test
plug J1-3 (see Figure 6.8).

If PWR FAIL is NOT less than 04V,
replace the fan module.

If PWR FAIL is less than 0.4V, check PON
at test plug J1-11 (see Figure 6.8). If PON is
less than 04V, replace the VNR unit;
otherwise, replace the power supply board.
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Battery Backup Checkout

Only carry out this checkout if the system has battery
backup. This procedure will not discharge the battery a
significant amount. Note that it takes 16 hours for the
battery to fully recharge.

1. Turn the power on and unplug the chassis ac line
cord from the cabinet.

2. Check the +12 MEM voltage at location J35-3 (see
Figure 6.7).

a. If this voltage is GREATER THAN 11.0 volts and
remains CONSTANT for MORE THAN 1 MINUTE,
continue to step 3 of this checkout; otherwise,

b. Check the BAT+ voltage at jack J3-1 (see Figure
6.9).

e If BAT+ is greater than 12V, replace the
power supply board.

e If BAT+ is NOT greater than 12V, then
measure the voltage DIFFERENCE between
J3-5 and J3-6 (see Figure 6.9). If it is greater
than one volt, replace the battery; otherwise,
replace the VNR unit.

VNR UNIT

'DG-06068
Figure69 JACK3

3. Check the battery backup light on the front console,

a. If this light is on, plug the power cord into the ac

source and then go to Chapter 5, “Computer-

Self-Test.”

b. If the light is NOT on, replace the power supply
board, and if the light still does not turn on,
replace the console PCB assembly.

4. Plug the ac line cord back into the cabinet.
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TROUBLESHOOTING 5-SLOT
POWER SUPPLY

WARNING: The power supply board generates dangerously
high voltages. DO NOT ATTEMPT TO MEASURE VOLTAGES
INSIDE. Before you remove the cover on the power supply board
WAIT AT LEAST 5 MINUTES AFTER POWERING DOWN THE
SYSTEM to allow the high voltages to dissipate.

To troubleshoot the 5-slot power supply, carry out the
following steps:

1. Initial checkout
2. Final checkout
3. Battery backup checkout

Complete all steps in the order in which they are
presented. (Step 3 is only for systems with battery
backup.) Failure to do so may result in a longer system
down time and unnecessary assistance from DGC Field
Service.

Whenever you replace a unit, repeat the check which
indicated that wunit was faulty. If the check still
indicates the unit is faulty, replace the orginal unit
before continuing. Procedures for replacing field
replaceable units are given in Chapter 14.

IMPORTANT: The steps for troubleshooting the power
supply assume the following conditions:

e The CPU board is in the chassis. (An unloaded
power supply will not produce regulated outputs
so do not troubleshoot the system without at least
the CPU board in the chassis.)

e All the electrical conections between units are
good.

e The lock switch on the front console is in the
UNLOCK position.

If you have any reason to think that these conditions
are not met, check them before proceeding.
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Initial Checkout

Turn the power off and unplug the chassis ac line
cord from the cabinet.

Make sure the ac line source in the cabinet is

supplying the proper ac line voltage.
Plug the line cord back into the cabinet.

Turn the power on.

Look at the left side of the chassis through the open
slot and see if both fans are running. You may need
to remove the board from slot 4 and use a flashlight
to see the fans.

a. If both fans are running, reinsert the board you
removed, and go to “Final Checkout”.

b. If only one fan is running, replace the fan which
is not running and go to “Final Checkout.” While
you replace the fan, make sure the cable
connectors to the fans and the console PCB
assembly are seated securely.

c. If neither fan
checkout.

is running, continue with this

6.

10.

If you have NOT already replaced a fan, make sure
the internal cable (wiring harness) connectors to the
console PCB assembly are seated securely (see
“Internal Cable Replacement,” Chapter 14).

Make sure the internal cable (wiring harness)
connectors to the backpanel and the power supply
board are seated securely.

Switch the power off.
Check the 7 Amp ac line fuse which screws into the
left rear corner of the power supply board and

extends through a cutout in the backpanel (see
Figure 6.10).

a. If the fuse is all right, replace the power supply
board.

b. If the fuse is blown:

e Replace it if you have NOT already replaced
it; otherwise,
e Replace the power supply board.

If you cannot get the fans to run after carrying
out steps 1 through 9, replace the internal cable.

LINE
FUSE

POWER SUPPLY
BOARD
(BEHIND BACKPANEL)

DG-05924

BACKPANEL

Figure 6.10 LINE FUSE FOR 5-SLOT POWER SUPPLY
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Final Checkout ' Battery Backup Checkout

1. Turn power on. Only carry out this checkout if the system has battery
backup. This procedure will not discharge the battery a

2. Check the power on light on the front console. significant amount. Note that it takes 24 hours to fully

recharge the battery.
a. If the light is on, continue to step 3 of this

checkout. 1. Turn the power on and unplug the chassis ac line
b. If light is NOT on: cord from the cabinet.

e Replace the power supply board. 2. Check the +12 MEM voltage at backpanel pin B47.

e If the light still does not go on, reseat the - a. If this voltage is GREATER than 11.3 volts and
internal cable (wiring harness) connectors to REMAINS CONSTANT FOR MORE THAN 5
the the console PCB assembly. If this does MINUTES., go to step 3 of this checkout;
not correct the problem, first replace the otherwise, continue with step b.

console PCB assembly, and then the internal

cable (wiring harness). b. Most likely the battery is bad or the battery

charger on the power supply board is not
operating properly. If you have reason to suspect
the battery is bad, replace it; otherwise, replace

3. Turn the power off and see if the fans stop.

a. If the fans stop: the power supply board. Note that an unused
L battery lasts about 3 1/2 years at 23 deg.C and its
e Go to “"Battery Backup Checkout” if the life expectancy decreases greatly with increases in
system has battery backup. operating temperature. A battery can be used for

e Go to Chapter 5, “Computer Self-Test”, if about 200 cycles.

the system does not have battery backup.

b. If the fans do NOT stop, replace the power supply 3. Check the battery backup light on the front console,
board. If this does not correct the problem, first

try reseating the internal cable (wiring harness) a. If this light is on, plug the line cord back into the
connectors, and then replace the internal cable. gall)%n’[?t ,and  go to Chapter 5, “Computer
elf-Test”.

b. If the light is NOT on, replace the power supply
board, and if the light still does not turn on,
replace the console PCB assembly.

. 4. Plug the ac line cord back into the cabinet.
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Chapter 7
DIAGNOSTIC TESTING

Successful completion of the self-test indicates that the
main portion of the NOVA 4/S or 4/X computer is
operating properly. This means that the reliability and
diagnostic test programs summarized in Table 7.1 can be
loaded into main memory and used to:

¢ Detect faulty replaceable units during troubleshooting

e Verify that the computer is operating properly during
initial checkout or after repair

The programs listed in Table 7.1 are available on the media
listed in Table 7.2. Loading procedures for the diagnostic
operating system (DTOS) appear in Appendix B.
Procedures for using the field service cassette appear in
Appendix C. Detailed information about DTOS and DTOS
commands appears in How to Use DTOS (DGC No.
015-000103) and in DTOS Summary (DGC No. 015-000082).

Program DTOS Program Description
Name Mnemonic
and Listing
No.
NOVA 3, NOVA 4 N3MORTS Test CPU and memory subsystems

Multi-programming 096-000347
Reliability Test,
Short

NOVA 3, NOVA 4 N3MORTL
Multi-programming 096-000348
Reliability Test,
Long

with multiply/divide, FPU, real-time
clock, and TTY output. Uses I/0
tester board to exercise data channel.

Incorporates all tests made in short
version Instead of 1/0 tester, uses
peripherals with primary device codes
on the system to exercise data
channel and interrupt facilities.
NOVA 3, NOVA 4 N3MORTP
Multi-programming 096-000508
Reliability Test,

Exercises memory, and the CPU’s
data channel and interrupt facilities
plus all primary and secondary

Peripheral peripheral devices in the system.
NOVA and NELMEMV Verifies basic integrity of logical
ECLIPSE Logical 096-2393 memory address space of up to 64
Memory Verifier Kbytes.

NOVA 4 Memory N4SMMD 1 Used on NOVA 4/S only. Checks up
Diagnostic, 096-001134 |to 64 Kbytes of memory. May be
Unmapped, Parts N4SMMD2 run under nominal or marginal power
1and 2 096-001135 |supply voltage.

NOVA 4/X N4XNND Checks up to 256 Kbytes of memory.
Mapped Memory | 096-001132

Diagnostic

Table 7.1 Reliability and diagnostic test program summary

Program DTOS Program Description
Name Mnemonic
and Listing
No.
NOVA 4 Memory N4MAPD Tests map instructions, two user
Allocation and 096-00113 maps and two data channel maps.
Protection
Diagnostic
NOVA 4 Floating N4FPD Tests all operations performed by the
Point Test 096-001130 |[floating point arithmetic unit.
Program
NOVA 4 1/0 N4i0D Exercises NOVA 4 1/0 system,
Diagnostic Test 096-002523 |real-time clock and TTY outputs.
Interrupt Priority PRIORX Checks interrupt priority of all devices
Test 096-002500 |on line and ready.
NOVA Effective NEFADRX | Exercises effective address
Address 096-001738 | calculation logic for all NOVA memory
Instruction reference instructions.
Exerciser
NOVA Instruction NESISV1 Checks out basic NOVA instruction
Set Diagnostic, 096-001733 |set (Part 1) and tests auto-increment
Parts 1 and 2 NESISV2 and auto-decrement functions (Part
096-001734 |2).
NOVA Instruction N34SISV Checks out stack, trap, and
Verification Test, | 096-002352 |multiply/divide instructions (Part 3)
Parts 3 and 4 N4SISV and byte, other stack instructions and
096-002353 |signed multiply/divide instructions,

(Part 4).

Table 7.1 Reliability and diagnostic test program summary (continued)

Media Description Part No.
Magnetic tape | Model 3802M (800 BPI) 074-000119
Model 3802H (1600 BPI)
Diskette Single density 075-000071
075-000072
075-000073
075-000074
Diskette Dual density (quad floppy) 065-000002
Cassette Field Engineering Cassette Depends on
revision

Table 7.2 DTOS media

NOTE: The four single-density diskettes, collectively,
contain the NOVA 4 test programs referred to in this

chapter.
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TROUBLESHOOTING
FLOWCHART

The troubleshooting flowchart that appears on the
following pages leads you through sequences of reliability
and diagnostic tests that will both isolate faulty field
replaceable units and verify the proper operation of either
the NOVA 4/S or 4/X computer. It assumes that the
programs are loaded and run under the control of DTOS
and specifies the DTOS commands to be used.

NOTE: Detailed information concerning DTOS and
DTOS commands appears in How to Use DTOS (DGC
No. 015-000103) and DTOS Summary (DGC No.
015-000082).

If a DTOS loading device (i.e., magnetic tape unit or disc
drive) is not present in the system or is inoperable, the
flowchart can still be used by running the programs in the
sequences indicated, using the field engineering cassette.

Throughout the flowchart, action recommendations
following each program test are made solely on a pass/fail
basis. To determine if a test passed, refer to the sample
program run summary for that test at the end of this
chapter. Each summary describes both the operator input
and the program output, i.e., the information that will be
printed (displayed) by the system terminal when the
specified test passes. Additionally, the summaries
associated with the memory diagnostics explain how to
interpret error messages to identify a failing memory
board.
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When the flowchart specifies the replacement of a field
replaceable unit (FRU), proceed as follows:

o Power down the system

o Replace the specified FRU (see Part III for replacement
procedures)

o Power up the system
o Reload DTOS

o Rerun the failing test. If it passes, verify the systems’s
operation by restarting at the beginning of the
flowchart.

Memory Diagnostics

The diagnostic testing sequences outlined in the first part
of the troubleshooting flowchart are run in DTOS auto
mode. If this testing fails to detect suspected, intermittent
memory errors, more vigorous testing of memory can be
accomplished by running the appropriate memory
diagnostic tests in DTOS manual mode. Operating
procedures for running memory diagnostics in both modes
are outlined in the appropriate sample program run
summaries.

Voltage Margining

When running memory diagnostic tests in manual mode,
the Data General field service engineer can adjust the
system’s operating voltages in computers equipped with a
diagnostic test plug (16-slot chassis). It is important to note
that this diagnostic tool is intended to be used solely to
detect intermittent memory errors, since other use of
voltage margining may significantly degrade the system.
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DIAGNOSTIC TESTING
START
POWER UP
SYSTEM
FAIL GO TO CHAPTER 5,
| SELF-TEST, AND
CORRECT PROBLEM
PASS
LOAD DTOS
DTOS
BOOTSTRAP GO TO CHAPTER 8,
TEST PASSED MANUAL TESTING
PASS
() DTOS GO TO APPENDIX B,
; LOADED DTOS LOADING
! ? PROCEDURES.
!
| PASS
1 NOTES:
! 0 1. OPERATOR INPUT VIA SYSTEM KEYBOARD
| INDICATED BY QUOTATION MARKS,
E.G., "LOAD.3 N3 MORT S”
2. SEE APPROPRIATE SAMPLE PROGRAM RUN
SUMMARY FOR PROGRAM OPERATING
PROCEDURES.
3. SEE APPROPRIATE MEMORY DIAGNOSTIC
SAMPLE PROGRAM RUN TO IDENTIFY FAILING
MEMORY BOARD.
4. WHENEVER THE LOAD COMMAND IS USED
TO RUN THE SPECIFIED PROGRAM, DTOS MUST
BE RELOADED BEFORE THE TESTING
SEQUENCE CAN BE CONTINUED.
DG-08284

Figure 7.1 TROUBLESHOOTING FLOWCHART
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SYSTEM TEST
“"LOAD N3 MORT L"
RUN =~ 15 MINUTES

TEST
PASSED
X ?

FAIL CPU

"LOAD.3 N3 MORT S”
RUN ~ 15 MINUTES

“"LOAD N3 MORT P~
RUN =~ 15 MINUTES

ALL
TESTS
PASSED
?

PASS

ALL
TESTS
PASSED
?

FAIL

MEMORY
PROBLEM
INDICATED
?

» PASS

“LOAD.1 NELMEMV"

MAP
PROBLEM

INDICATED
?

FPU
PROBLEM
INDICATED
?

REPLACE FAILING
MEMORY BOARD (3)

1/0
PROBLEM PASS

INDICATED
?

INSTRUCTION
SET PROBLEM
INDICATED

DG-08285

FAIL PERIPHERAL

TROUBLESHOOT
PERIPHERAL

TROUBLESHOOT
PERIPHERAL

HUNG UP

CALL FOR
ASSISTANCE

Figure 7.1 TROUBLESHOOTING FLOWCHART (CONTINUED)

40

S




Data General Corporation (DGC) has prepared this manual for use by DGC personnel and customers as a guide to the proper installation, operation, and
maintenance of DGC equipment and software. The drawings and specifications contained herein are the property of DGC and shall neither be reproduced in whole or

in part without DGC’s prior written approval nor be implied to grant any license to make, use, or sell equipment manufactured in accordance herewith.

DIAGNOSTIC TESTING

NOVA
4/S OR 4/X
?

NOVA 4/X

NOVA 4/S

“LOAD.1 “LOAD.1
N4SMMD 1, N4XMMD*”
N4SMMD2"

FAIL

TEST
PASSED
?

REPLACE FAILING
MEMORY BOARD (3)

: : PASS
. FIRST NO
LOAD. 1 TIME TEST REPLACE
N4AMAPD PASSED CPU BOARD
FAIL
REPLACE REPLACE
CPU BOARD MEMORY
h INDICATED
PASS AS FAILING
BY N4XMMD
; e ERROR
REPORT
“LOAD.1
NA4EPD"
REPLACE FAIL
FPU BOARD
PASS

@._

DG-08286
Figure 7.1 TROUBLESHOOTING FLOWCHART (CONTINUED)
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5

" LOAD.1
N410D

ay

“LOAD.1
PASS PRIORX”
“LOAD.1
PRIORX “
FIRST CHECK
TIME TEST PRIORITY
CHECK PASSED JUMPERING
PRIORITY FAIL ? ON BACKPANEL
JUMPERING
ON BACKPANEL
REPLACE
ASS CPU BOARD
" SELECT NEFADRX,
NESISV1, NESISV2,
N34SISV, N4SISV”
REPLACE
CPU BOARD

VERIFYING
OPERATION OR NO
FAULT
FOUND WHILE

TROUBLESHOOTING
?

VERIFYING

END
TROUBLESHOOTING

GO TO VOLTAGE
MARGINING
FLOWCHART

DG-08287
Figure 7.1 TROUBLESHOOTING FLOWCHART (CONTINUED)
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DIAGNOSTIC TESTING
VOLTAGE
MARGINING
IMPORTANT
TR DOWN SYSTEM. VOLTAGE MARGINING TESTS SHOULD
DIAGNOSTIC TEST PLUG ON BACKPANEL BE PERFORMED BY AUTHORIZED
AND REINSERT WITH “RUN" SIDE DATA GENERAL FIELD SERVICE
DOWN. REPRESENTATIVES ONLY.
POWER UP SYSTEM
AND LOAD DTOS
. a/s NOVA 4/S 4/X
¢ OR Pt
+ A a/x +
?
“LOAD N4SMMD 1, “LOAD
N4SMMD2" N4XMMD™
>
g
ENTER 1" IN ENTER 1" IN
RESPONSE TO: y RESPONSE TO
PSV (0-3)? PSV (0-3)?
POWER DOWN SYSTEM
AND REINSERT
DIAGNOSTIC TEST
PLUG WITH “RUN""
SIDE UP.
NO | RepLACE FAILING NO | REPLACE FAILING
MEMORY BOARD MEMORY BOARD
POWER UP SYSTEM
AND LOAD DTOS
YES YES
“LOAD N4SMMD1, “LOAD
N4SMMD2" ERRORS NO N4XMMD
WITH MARGINING,
?
YES
ENTER 2" IN ENTER “2" IN
RESPONSE LOAD AND RUN RESPONSE
TO: PSV (0-3)? PROGRAM THAT TO: PSV (0-3)?
FAILED FOR APPROX
15 MIN
TEST NO
REPLACE FAILNG | | PASSED REPLACE FAILING
MEMORY BOARD N MEMORY BOARD
YES
-
“LOAD N4SMMD 1, “LOAD
N4SMMD2" N4XMMD™
GO TO CHAPTER 8
MANUAL
TESTING
ENTER 3" IN ENTER 3" IN
RESPONSE RESPONSE
TO: PSV (0-3)? TO: PSV (0-3)?
NO NO
REPLACE FAILING REPLACE FAILING
MEMORY BOARD MEMORY BOARD
YES YES
DG-05889

Figure 7.1 TROUBLESHOOTING FLOWCHART (CONTINUED)
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NOVA 3, NOVA 4
MULTIPROGRAMMING
RELIABILITY TEST
SHORT VERSION
(DTOS Semi-auto Mode; No Errors
Found)

DTOS Mnemonic: N3MORT S

DTOS Directory: HOST

DTOS Command: LOAD.1 or LOAD.3
Special Machine Requirements: None

Reference: Listing No. 096-000347
Estimated Program Run Time: 5 minutes

Operator Input: Comments

*HOST
*LOAD.3 N3MORT S
Program Output

LOAD:

N3MORT S REV. 06

NOVA 3 MULTIPROGRAMMING
RELIABILITY TEST (SHORT VERSION)

TOTAL # 1K’'S 32 NO MAP

TEST RUN LIST

TST # DESCRIPTION

CHKRBRD RAN

SC MEMORY TEST

ARITHMETIC TEST

MUL/DIV TEST

REAL TIME CLOCK

TTY TEST

"H$%& ()*,-./0123456789:;?@
ABCDEFGHIJKLMNOPQRSTUVWXYZ

R/T (HRS, MIN, ERTOT) O 5

Note 1
Note 2

DA BN-=0

Note 3

Note 4
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Notes

1.

NO MARP is printed when program is run on NOVA 4/S computer.
MAP EXISTS is printed when program is run on NOVA 4/X
computer. TOTAL # 1K'S varies with system.

. The contents of the test run list may vary depending upon the

program revision level and equipment configuration.

. Teletypewriter test. This information may not be printed due to

the running time of the program.

. This information may not be printed due to the running time of

the program. The two digits following the (HRS, MIN, ERTOT)
mean that the test ran O hours, 5 minutes. If a third digit is
appended, it refers to the error total, indicating at least one test
failed.

A
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DIAGNOSTIC TESTING

NOVA 3, NOVA 4
MULTI-PROGRAMMING
RELIABILITY TEST LONG OR
PERIPHERAL VERSION
(DTOS Manual Mode; Error Found)

DTOS Mnemonic: N3MORT L (Long)
N3MORT P (Peripheral)
DTOS Directory: HOST
DTOS Command: LOAD
Special Machine Requirements: None
References:
Listing Long: 096-000348
Listing Peripheral: 096-000508

NOTE: All input/output devices should be placed
on-line. Disc drives and tape units should be loaded
with scratch disc packs or tapes to prevent data loss.

Operator Input: Comments
*LOAD N3MORTL Note 1
Program Output:
LOAD:
N3MORT L REV. 06
@200R
N3MORT LONG - REV 06
TOTAL # 1K'S= MAP EXISTS Note 2
TEST RUN LIST Note 3

NAME DESCRIPTION

CBRDS ;CHECKERBOARD MEMORY TEST

SCMTS ;SEMICONDUCTORY MEMORY TEST

ARITH ;CPU ARITHMETIC TEST

STKTS ;NOVA 3 STACK TEST

BYTES ;LOAD & STORE BYTE INSTRUCTION

TEST.

MUDVT ;MULTIPLY/DIVIDE TEST

FPTST ;FLOATING POINT UNIT TEST

DCUTS ;DCU TEST

NVDSK ;NOVA DISK TEST (PRIMARY).

PGDSK ;PAGING DISK TEST (PRIMARY).

MVDSK ;MOVING HEAD DISK TEST

(PRIMARY).

PZDSK ;ZEBRA DISK TEST (PRIMARY).

MTTES ;MAG TAPE TEST (PRIMARY).

CATES ;CASSETTE TAPE TEST (PRIMARY).

LPTTS ;LINE PRINTER TEST

DEV.#27 6060/61 DISK

DSK#  #CYLS #SEC/S #SURF
0 815 24 19
DEV.#33 M.H.DISK

DSK# #CYLS H#HSEC/S #SURF

0 408 12 4
R/T(HRS,MINS,ERTOT)=0 5 Note 4
PROGRAM #11  6060/61 DISK(PRI) Note 5

AC’'S 010000 017377 060201

SCRLO/HI 026000 031777 USER B DCHLO/H1
056000 061777

MEM ALLOCATION TABLE

PHYS LOGICAL PHYS LOGICAL

74 026000 24 030000

CYL # ZBDST ZBCST

101012 026114 0;56114

ZBSTA ZBDOA ZBDOC

060201 000000 017071 Note 6
R/T(HRS,MINS,ERTUT)= 0 7 1
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Notes
1. When running peripheral version, substitute N3MORT P.

2. Number of 1K's varies with the size of memory. MAP EXISTS is
printed when the CPU is a NOVA 4/X.

3. The tests run vary with the system configuration.

4. This message indicates the program ran for 5 minutes without
errors.

5. This message indicates an error was found when testing the
6060/61 disc drive, unit O. In this case, run the 6060/61
diagnostics.

6. This message indicates the program ran 7 minutes before it
encountered the failure indicated above.
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NOVA AND ECLIPSE LOGICAL
MEMORY VERIFICATION TEST

(DTOS Semi-auto Mode; No Errors

Found)

DTOS Mnemonic:
DTOS Directory:
DTOS Command:

Special Machine Requirements:

Listing No.:
Estimated Program Run time:

NELMEMV
HOST
LOAD.n
None
096-002393

6 seconds per pass for for 64K
bytes

Operator Input:

*LOAD.1 NELMEMV
Program Output:

LOAD:

NELMEMYV REV.00
NELMEMYV REV.00 ENTERED
TOP OF MEMORY= 77777

TESTING COMPLETED...
END OF PASS 1

-
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Note

The program contains a monitor that gives the operator control over
several functions. To access the monitor, enter CNTRL-C while the
program is running. This causes the program to print the following:

-—-ENTER PROGRAM MONITOR---

**? is the monitor prompt. When it appears, enter one of the
commands summarized in the table below.

Command, Meaning Action Taken
A ABORT Return to DTOS.
C CLEAR Clear error log.
D DUMP Print and clear error log.
E EXIT Return to main program.
F FLAGS Print control flags.
H HALT Halt processor.
M MODIFY Change test parameters.
o oDT Read/write memory (ODT emoulator).
P PRINT Print error log.
S SWREG Change value of switch register.
T TERMINATE Terminate current test and return to
program.
? HELP Print commands and descriptions.

~




Data General Corporation (DGC) has prepared this manual for use by DGC personnel and customers as a guide to the proper installation, opextation, and
maintenance of DGC equipment and software. The drawings and specifications contained herein are the property of DGC and shall neither be repro::luced in whole or
in part without DGC’s prior written approval nor be implied to grant any license to make, use, or sell equipment manufactured in accordance herewith.

DIAGNOSTIC TESTING

NOVA 4 MEMORY DIAGNOSTIC
UNMAPPED
PART 1 and PART 2

(DTOS Auto Mode; No Errors Found)

DTOS Mnemonic:

Part 1 N4SMMD 1

Part 2 N4SMMD2
DTOS Directory: HOST
DTOS Command: LOAD.n

NOVA 4/s CPU
Listing No. 096-001134
Listing No. 096-001135

2 minutes

Special Machine Requirements:
Part 1 Reference:
Part 2 Reference:

Estimated Program Run Time:

Operator Input: Comments

* LOAD.1 NASMMD 1 Same format to
run NASMMD2
Program Output:

ACTIVE DIRECTORY =HOST

PROCESSOR UNDER TEST=HOST

LOAD:
N4SMMD 1 <Date>

**PROGRAM EXEC**

TEST NAME: MODIFIED DATA=ADDRESS
TEST NAME: STUCK ADDRESS BIT

TEST NAME: MARCHING 1-0

TEST NAME: RELOCATING ISZ-DSZ

TEST NAME: GALLOPING COLUMNS
TEST NAME: GALLOPING ROWS

TEST NAME: GALLOPING DIAGONAL

TEST NAME: GALLOPING DIAGONAL
TESTING COMPLETED...

BOARD NUMBER=

ADDRESS START=

ADDRESS END=

RAM TYPE=

***END PROGRAM* * *
PASS 1

Note 1
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Note

1. In multiple memory board systems, this message is printed at
the end of the program test for each board. The board assigned
the lowest memory address range is designated as board 1 while
the board assigned the highest address range is designated as
board 2.

The octal addresses (0-37) refer to the physical 1K blocks and
vary, depending upon the address range assigned to each board.
The RAM type (4K or 16K) depends upon the size of the
memory board under test.
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NOVA 4 MEMORY DIAGNOSTIC

UNMAPPED

PART 1 and PART 2
(DTOS Auto Mode; Error Found)

DTOS Mnemonic:

Part 1 N4SMMD1
Part 2 N4SMMD2
DTOS Directory: HOST
DTOS Command: LOAD.n
Special Machine Requirements: NOVA 4/S CPU
Part 1 Reference: Listing No. 096-001134
Part 2 Reference: Listing No. 096-001135

Operator Input:
*LOAD.1 N4ASMMD 1

Program Output:

ACTIVE DIRECTORY =HOST
PROCESSOR UNDER TEST=HOST

LOAD.1 N4SMMD1 <Date>

**PROGRAM EXEC**

TEST NAME: MODIFIED DATA=ADDRESS
TEST NAME: STUCK ADDRESS BIT

TEST NAME: MARCHING 1-0

TEST NAME: RELOCATING 1S2-DSZ

TEST NAME: GALLOPING COLUMNS

*+*+* FRROR ENCOUNTERED

TEST NAME:
BOARD NUMBER=
MODULE=
BANK=

BIT NUMBER(S)

ann

Comments

Same format to
run NASMMD2

Note 1
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Note

1. This is an error message. In single memory board systems, the
board number is always 1. In multiple board systems, the board
assigned the lowest memory address range is designated as
board 1 while the board assigned the highest address range is
designated as board 2. Refer to the system configuration chart
to determine the slot location of the failing memory board.

Module and bank locations are explained in Chapter 12.

~
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DIAGNOSTIC TESTING

NOVA 4/X MAPPED MEMORY

DIAGNOSTIC

(DTOS Auto Mode; No Errors Found)

DTOS Mnemonic: N4XMMD

DTOS Directory: HOST

DTOS Command: LOAD.n

Special Machine Requirements: NOVA 4/X CPU
Reference: Listing No. 096-001132
Estimated Program Run Time: 1 Minute

Operator Input:
*LOAD.1 N4XMMD
Program Output:

ACTIVE DIRECTORY =HOST
PROCESSOR UNDER TEST=HOST

LOAD:
N4XMMD REV.01 <Date>

**PROGRAM EXEC**

TEST NAME: MODIFIED DATA=ADDRESS
TEST NAME: DATA=ADDRESS UPPER
TEST NAME: STUCK ADDRESS BIT

TEST NAME: MARCHING 1-0

TEST NAME: RELOCATING ISZ-DSZ

TEST NAME: GALLOPING COLUMNS
TEST NAME: GALLOPING ROWS

TEST NAME; GALLOPING DIAGONAL

TEST NAME: GALLOPING DIAGONAL
TESTING COMPLETED . . .

BOARD NUMBER=

ADDRESS START=

ADDRESS END=

RAM TYPE=

***END PROGRAM* # *

PASS 1

Comments

Note 1
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Note

1.

In multiple memory board systems, this message is printed at
the end of the program test for each board. The board assigned
the lowest memory address range (e.g., 00000-77777) is
designated as board 1; the board assigned the next highest
address range is designated as board 2, and so on.

The addresses (0-177) refer to the physical 1K blocks and vary
depending upon the address range assigned to each board. The
RAM (16K or 4K) depends upon the size of the memory board
being tested.
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NOVA 4/X MAPPED MEMORY
DIAGNOSTIC
(DTOS Auto Mode; Errors Found)

DTOS Mnemonic: N4XMMD

DTOS Directory: HOST

DTOS Command: LOAD.n

Special Machine Requirements: NOVA 4/X CPU

Reference: Listing No. 096-001132
Operator Input: Comments

*LOAD.1 N4XMMD
Program Output:

ACTIVE DIRECTORY =HOST
PROCESSOR UNDER TEST=HOST

LOAD:
N4XMMD REV. 01 <Date>

**PROGRAM EXEC**

TEST NAME: MODIFIED DATA=ADDRESS
TEST NAME: DATA=ADDRESS UPPER
TEST NAME: STUCK ADDRESS BIT

TEST NAME: RELOCATING I1SZ-DSZ

TEST NAME: MARCHING 1-0

TEST NAME: GALLOPING COLUMNS

*+*+*ERRORS ENCOUNTERED

TEST NAME:

BOARD NUMBER= Note 1
MODULE=

BANK =

BIT NUMBER(S)

EX X3
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Note

1. This is an error message. In single memory board systems, the
board number is always 1. In multiple board systems, the board
assigned the lowest memory address range (e.g., 00000-77777)
is designated as board 1, the board assigned the next highest
memory address range is designated as board 2, and-so on.
Refer to the system configuration chart to determine the slot
location of the failing memory board.

Module and bank locations are explained in Chapter 12.

o)
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DIAGNOSTIC TESTING
(' NOVA 4 MEMORY ALLOCATION DGC NOVA 4 FLOATING POINT
AND PROTECTION (MAP) TEST PROGRAM
DIAGNOSTIC (DTOS Auto Mode; No Errors Found)
(DTOS Auto Mode; No Errors Found)  ——— s
- DTOS Directory: HOST
DTOS Mnemonic: N4MAPD
X DTOS Command: LOAD.n

DTOS Directory: HOST . . . ] ) ) )
Special Machine Requirements: Floating Point Unit Option

DTOS Command: LOAD.n o

. . . Reference: Listing No. 096-001130

Special Machine Requirements: NOVA 4/X CPU

Reference: LISTING NO. 096-001131

Estimated Program Run Time: A few seconds, each pass
Operator Input:
*LOAD.1 N4FPD

Operator Input: Comments Program Output:

* LOAD.1 NAMAP D SELECT N4FPD

Program Output: ACTIVE DIRECTORY = HOST

8 put: PROCESSOR UNDER TEST = HOST
LOAD:

LOAD:

N4FPD REV. 03

DGC NOVA 4 FLOATING POINT DIAGNOSTIC REV. 03
PASS 1 .

N4MAP D REV.O1

NOVA 4 MAP-DIAGNOSTIC

MAP FOUND USING SINGLE CYCLE INSTRUCTION
MAP FOUND USING PAGE MAPPING

PAGE MAPPING-—-MAXIMUM MEMORY SIZE =
000177 PHYSICAL PAGES

SINGLE CYCLE MAPPING-—-MAXIMUM MEMORY SIZE

: = 000177 PHYSICAL PAGES Note 1
; FPU EXISTS
RTC EXISTS
PASS 1
(”'\ PASS 2
PASS 3
PASS 4
PASS 5
PASS 6
Note

1. Memory size varies with memory board configurations.

51




Data General Corporation (DGC) has prepared this manual for use by DGC personnel and customers as a guide to the proper installation, operation, and
Fnaint,enunce of DGC equipment and software. The drawings and specifications contained herein are the property of DGC and shall neither be reproduced in whole or
in part without DGC’s prior written approval nor be implied to grant any license to make, use, or sell equipment manufactured in accordance herewith.

NOVA 4 1/0 DIAGNOSTIC TEST
(DTOS Auto Mode; No Errors Found)

DTOS Mnemonic: N410D
DTOS Directory: HOST
DTOS Command: LOAD.n

Multi-mode |/O Tester Board
No. 005-0042 183 (if available)

Special Machine Requirements:

Reference: Listing No. 096-002523

Run Time: 1 minute ( a few seconds without
1/0 Tester Board)

Restrictions: Secondary RTC and TTO devices

are not tested. I/O tester must be
present for full test. This program
does not run with the CAT
program.

Operator Input: Comments

*LOAD.1 N4IOD

Program Output:

LOAD.1 N4I0OD

ACTIVE DIRECTORY = HOST

PROCESSOR UNDER TEST = HOST

LOAD:

N4I0OD REV. 00

N4i0D 00

NOVA 4 1/0 AND RTC TEST

RTC PRESENT

1/0 TESTER NOT FOUND IN SYSTEM

###+* THE QUICK BROWN FOX JUMPS OVER THE
LAZY DOG. ****
ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789
J#3%&(O*+,_.;<=>2@]\"""

CN[@7-> = <it—, T *)&%B&H!

98765432 102YXWVUTSRQPONMLKJIHGFEDCBA
AC LINE FREQUENCY IS 60 HZ

PASS 1

Note 1

Note

1. Prints (displays) 50Hz if line frequency is 50Hz.
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~

Interrupt Priority Test
(DTOS Auto Load/Auto Run;
No Errors Found)

DTOS Mnemonic: PRIORX

DTOS Directory: HOST

DTOS Command: LOAD.n

Special Machine Requirements: Peripheral devices must be on line
and ready

Reference: Listing No. 096-002500

Run Time: Depends on number of devices

being tested (2 passes
approximately 1 minute)

Operator Input:

*LOAD.1 PRIOR X

Program Output:

SELECT PRIORXX

ACTIVE DIRECTORY = HOST
PROCESSOR UNDER TEST = HOST
LOAD:

PRIOR X REV.00

PRIOR X 00 RUNNING
PROCESSORY TYPE IS NOVA(3,4)

FROM: HOST
EQUIPMENT TABLE, HIGHEST PRIORITY FIRST
MNEMONIC ~ DEV CODE _
TT0 11
RTC 14 )
FPU 76
MTA 22
DKP 33
LPT 17
PASS 1
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DIAGNOSTIC TESTING

f\} NOVA EFFECTIVE ADDRESS
INSTRUCTION EXERCISER
(DTOS Semi-auto Mode;

No Errors Found)

DTOS Mnemonic: NEFADRX

DTOS Directory: Host

DTOA Command: SELECT

Special Machine Requirements: None

Listing No.: 096-001738
Estimated Program Run Time: Less than 1 minute

Operator Input:
*SELECT NEFADRX
Program Output:
SELECT NEFADRX
ACTIVE DIRECTORY = HOST
PROCESSOR UNDER TEST = HOST
LOAD:
NEFADRX REV. 01
* PROGRAM NAME/REV.: NEFADRX 1
* PROGRAM DESCRIPTION: NOVA EFF. ADDR. INSTR.
EXERCISER
PASS 1
PASS 2
PASS 3
. PASS 4
(' \ PASS 5

*
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NOVA INSTRUCTION SET
DIAGNOSTIC, PARTS 1 AND 2
(DTOS Semi-Auto mode;
No Errors Found)

DTOS Mnemonic:

Part 1 NESISV1

Part 2 NESISV2

DTOS Directory: HOST

DTOS Command: SELECT

Special Machine Requirements: None

Listing No.:

Part 1 096-001733

Part 2 096-001734
Estimated Program Run Time: Less than 1 minute

Operator Input: Comments
*SELECT NESISV1, NESISV2 Note 1
Program Output:

SELECT NESISV1, NESISV2

ACTIVE DIRECTORY = HOST
PROCESSOR UNDER TEST = HOST

LOAD:

NESISV1 REV.01

PROGRAM NAME: NESISV1 REV.01

PROGRAM DESCRIPTION:NOVA INSTRUCTION SET
DIAGNOSTIC

PASS 1

PASS 2

LOAD:

NESISV2 REV. 01

PROGRAM NAME:NESISV2 REV. 01

PROGRAM DESCRIPTION:NOVA INSTRUCTION SET
DIAGNOSTIC

PASS 1

PASS 2

-

Note

1. This command-runs both parts of the NOVA Instruction Set
Verification Test. To run only one part, enter SELECT and the
DTOS mnemonic.for the part. For example, to run just part 1,
enter SELECT NESISV1.




Data General Corporation (DGC) has prepared this manual for use by DGC personnel and customers as a guide to the proper installation, operation, and
maintenance of DGC equipment and software. The drawings and specifications contained herein are the property of DGC and shall neither be reproduced in whole or
in part without DGC’s prior written approval nor be implied to grant any license to make, use, or sell equipment manufactured in accordance herewith.

Data General Corporation

NOVA INSTRUCTION )
VERIFICATION TEST, '
PARTS 3 AND 4
(DTOS Semi-auto Mode;
No Errors Found)

DTOS Mnemonic:

Part 3 N34SISV

Part 4 N4SIS V

DTOS Directory: Host

DTOS Command: SELECT

Special Machine Requirements: None

Listing No.:

Part 3 096-002352

Part 4 096-002353
Estimated Program Run Time: Less than 1 minute
Operator Input: Comments Note
*SELECT N34SISV, N4SIS V Note 1

1. This command runs both parts 3 and 4 of the NOVA Instruction
Set Verification Test. To run only one part, enter SELECT and the
DTOS mnemonic for the part. For example, to run just part
3,enter SELECT N34SISV.

Program Output:
SELECT N34SISV, N4SIS V

ACTIVE DIRECTORY = HOST
PROCESSOR UNDER TEST = HOST

LOAD:
N34SISV REV. 00
NOVA INSTRUCTION VERIFICATION TEST, PART 3 .
PASS Q
PASS

PASS
PASS
PASS

LOAD:
N4SIS V REV. 00

NOVA INSTRUCTION VERIFICATION TEST, PART 4
PASS
PASS
PASS
PASS
PASS

-

OPrWN =

OB WN =

-
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DIAGNOSTIC TESTING

NOVA 4 MEMORY DIAGNOSTIC
UNMAPPED
Part 1 and Part 2
(DTOS Manual Mode;
No Errors Found)

Operator Input:

FOR NORMAL OPERATION, ENTER O FOLLOWED BY Note 5
A CARRIAGE RETURN. FOR VOLTAGE MARGINING,

ENTER APPROPRIATE NUMBER AS INDICATED IN
TROUBLESHOOTING FLOWCHART FOLLOWED BY A
CARRIAGE RETURN

Program Output:

PATTERNS (0-377)?

Operator Input:

<LINE FEED OR OPTION SPECIFIED IN NOTE 6

("*\

DTOS Mnemonic: Note 6

Part 1 N4SMMD1 FOLLOWED BY A CARRIAGE RETURN>

Part 2 N4SMMD2

DTOS Directory: HOST

DTOS Command: LOAD NOTE: When this diagnostic test is run using the

LOAD command, the test will continue until stopped

NOVA 4/S CPU tue v
by the operator. See Program Termination below.

Diagnostic test plug in
test position

Listing No. 096-001134
Listing No. 096-001135

See Note 6 below

Special Machine Requirements:

Part 1 Reference:
Part 2 Reference:

Program Termination

) Operator Input:
Estimated Program Run Time:

CTRL-C Enters the program monitor -- see Note 7 below
CTRL-A Aborts the program, returns voltages to nominal
levels and returns to DTOS
WARNING: Do NOT type CTRL-R, CTRL-D or
BREAK, or hit the front panel RESET switch during
any program run where voltages are margined. To Notes

stop the program, see PROGRAM TERMINATION

below. The following notes summarize information appearing in the text file

portion of the program listings. For more detailed information, refer
Operator input: to the appropriate listing.

*LOAD N4SMMD1

Comments

Same format to
run NASMMD2 1. The table below shows the control flags default settings (Line
Program Output: Feed Selects default.)

ACTIVE DIRECTORY = HOST

PROCESSOR UDNER TEST = HOST Description of | Control |Program Defauit
LOAD: Control Key |Flag(CF)| Octal
N4SMMD 1 REV. 01 Value
** PROGRAM EXEC **
INPUT NEW VALUES FOR CONTROL FLAGS Note 1 ; ; .
Starting address in STADR 0 B f
MODULES TO BE TESTED (0-17)? memorgy eqinning of memory
Operator Input: Ending address in ENDADR Top Top of memory
<<LINE FEED OR OPTION SPECIFIED IN NOTE 2 Note 2 memory
FOLLOWED BY A CARRIAGE RETURN> Modules under test | MUT 0 Al
Program Output:
Error control mode ECM (] Print error, return to

ECM <0-4> DTOS
Operator Input: Supplementary error | SEI 0 None
<ENTER O FOLLOWED BY A CARRIAGE RETURN> Note 3 information
Program Output: Power supply PSV 0 Nominal only
SUPPLEMENTAL ERROR INFORMATION (Y/N)? Question asked voltages

when ECM=0, Error log print LP (0] No log printed at

(1”12 °’.3 conclusion of testing

therwise, Patterns to be run PATS 177 All except Galloping

PRINT ERROR LOG AT CONCLUSION (Y/N)? Question asked Patterns test

when ECM=4. . .

See Note 4 Multiprogramming MULTI (0] None
Operator Input: lMamAJal program MPR 0 Done by program

t

<Y or N FOLLOWED BY A CARRIAGE RETURN > Yes or No eanen

Program Output:
POWER SUPPLY VOLTAGES (0-3)?
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2. To select specific modules, enter a bit patterns as show<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>