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Preface

The manual

The reader

Prerequisite
knowledge

Related manuals

This manual covers the ND—SOOO computer systems. The ND—llO
part of the system is covered by the ND—lOO Hardware
Maintenance Manual. The intension of the manual is to be a
helping hand for the service staff, thus used in addition
to:

— The Service Handbook.
— ND—lOO Maintenance Manual.

This manual has been prepared for the ND field service
engineers and technical personell directly involved in
maintaining the ND—SOOO computer systems.

A basic knowledge of the hardware in the ND—SOOO computer
systems.

ND Number Title
ND-30.008 ND—lOO Hardware Maintenance

Manual
ND—3D.OOS Test Program Description for

ND-lOO
ND-OS 020 ND-SOOO Hardware Description
ND-30.073 ND-SOOO Macrotest Description

Scanned by Jay Oddenflor Sintran Data © 2011



Scanned by Jonny Oddene for Sintran Data © 2011____Scannad_b¥Jonny OddeneiaLSjnitan DataIQZOLH



Scanned by Jonny Oddene for Sintran Data © 2011

( v )

Tab1e of contents

N

\N

NNNNNNN

(4)w

wuwuu 030303015

I—‘D—‘b—‘b—‘l—‘D—‘H CNU'lbb-JNH

(~1m

p...

ND-SUX) OVERVIEW.
The ND—5000 FamiTy .
The ND—5000 ModeT—range

The ND—5000 Compact Systems
The ND—SOOO Large Systems

The Cabinets
The Large Cabinet

The Card Rack
The SmaTT Cabinet

The Card Rack

The Power Suppiy
The SmaTT Cabinet
The Large Cabinet
Power FaiT/Restart

The CPU— types
ND— 5000 basic CPU type
ND— 5000 Basic CPU type
ND—5000 basic CPU type
The difference between
Microprograms versions

HARDWARE UPGRADING OF ND~5(IX) Svsmws

System description
Upgrading from
Upgrading from
Upgrading from
Upgrading from
Upgrading from
Setting of the

Updating too] to be used on ND— 5000 Targe cabinet version.
EXAMPLE

a

OJQJQJQJ

ND—5200
ND—5400
ND—5500
ND-5700
ND— 5800

l
2
3
t

to
to
to
to
to

mmmm

a

he CPU—types

ND—5400 system
ND-5500 system
ND— 5700 system
ND— 5800 system .
ND— 5900/2/3/4 system

ND— 5000 CPU mode] .
Updating tooT to be used on ND— 5000 Compact systems

OCTOBUS CMNICATION

Introduction to Octobus hardware
Octobus frame format
Introduction to the protocoT
The message format

Octobus hardware on NDSOOO CPU.
Interna] octobus cable.
The ACCP
Connecting the ACCP consoTe
ND— 5000 seTftest

The Seiftest status
The SeTftest Run

Scanngd_b¥.]onn¥0ddene fnr Siniran Data (C) 7011

30
36
36
36
36
37
37
37
38
38

40
42
43
44

45
46
48
48
52
53
54



Scanned by Jonny Oddene for Sintran Data © 2011

.1:

U1

\J

5.5-

J>J>

U'IU'IU'IU'IU‘IU‘ILD

01010301

\I\J\J\I\J\l (DU‘IALJNH

L.)

\lO‘lU‘lwr-l

NNNH

THE HARDWARE TRACE MODULE

The Trace modu1e memory . .
Software controT of the Trace mOdUIe

INITIATE- TRACER
ARM—TRACER
DISARM—TRACER
DUMP—TRACE—MEMORY
WRITE—TRACE—FILE
READ- TRACE— FILE
EXAMINE— TRACE .

Dump of trace memory when an error situat1on has Occured
ND— 5000 Trace moduTe decoding tOOTs

MAINTENANCE

Preventive maintenance
Fans
VOItages
LEDs .
The ECO- system .
Substituting moduIes
The CPU transport box

TROUBLESHOOTING

ND— 100 Error
Errors during startUp
Loading of controT store
D1fferent error messages that can occure duringstart— up Of ND—
5000

Attempt to start the ND— 500—mOnitOr dOn‘t succeed
ND— 5000 SeIftest is failing . ..
Errors during Toading of controT— stOre

ND— 500 Error Messages
Genera]
FataT System Error Messages
Hardware Fau1t
Page FauTt
Protect VioTation
Index Scaling Error
ITTega1 Instruction Code
Instruction Sequence Error
ITTegaT Operand Specifier
Trap HandTer Missing

SmE USEFUL DEBUGGING COMANDS IN THE ND-SQX] MONITOR

Debugging commands
LOOK—AT—PROGRAM
LOOK—AT—DATA
LOOK—AT—FILE
LOOK—AT-STACK
LOOK—AT—RELATIVE

Scanned by Jonny OddeneiOLSiniranData © 7011

56
56
57
58
58
58
58
58
59
61
62

64
64
65
66
66
7O
71

72
72
73
73

76
76
77

’80
83
83
84
95

102
108
118
123
127
130
134

138
138
139
139
139
139



Scanned by Jonny Oddene for Sintran Data © 2011

OO

mmmm

\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l

oooooo

P‘I—‘I—‘H QNH

.1

.1

.1

.2

.3

.4

( v11 )

LOOK— AT- REGISTER
LOOK— AT- SRF . .
LOOK- AT- RESIDENT- MEMORY
LIST— ACTIVE— SEGMENT
Set breakpoints
Address trace . .
Reset aTT debugg1ngs act1v1ty
Trap handT1ng . .
Program execut1on controT
D1spTay error messages from mon1tor caTTs
Res1dent pTace
L1st eco TeveT and vers1on of bas1c NO—5000 hardware/software.
L1st memory conf1gurat1on
Forced stop on the ND-5000
Dump of the Swapper datasegments
Dump aTT hardware reg1sters .
0perat1ons aga1nst the centre] store
Reset ND— 5000 cpu
Set cache mode .
Attach another process

TEST AND UTILITY PROGRAMS

ND— 5000 TEST MICRO PROGRAMS
Def1n1t1ons
Sw1tches on the Cache
Load1ng and start1ng SEMICS

Start1ng the TPE mon1tor
Start1ng SEMICS

Us1ng SEMICS .
Prepare for test1ng
Test number1ng . .
The 1n1t1aT parameter values
Access1ng f11es through SEMICS
Runn1ng m1crotests
Error 1n memory conf1gurat1on
Time Consumption

Logg1ng errors

ND—5000 TEST MACRO PROGRAMS
TEST PROGRAMS
DESMODUR .

How to get Started .
Messages that Occur Dur1ng a Testrun
Logg1ng errors

FLOTILJE
Genera] . . . . . . . . . . . . . .
0pt1ons of testrun made before start1ng
0pt1ons 11 error 15 d1scovered
0pt1ons for environment
Runn1ng FLOTILJE
Logg1ng errors

PIPELINE- EXERCISER
GeneraT
How to run the test
Logg1ng errors

MMS— TEST .
Runn1ng the MMS Test

Scanned by .Jnnny Oddene for Sin’rran Data © 2011

139
140
1407 141
141
142
143
143

I 143
. 143

144
Z 144
. 145
. 145

146
. 146
. 147
. 147
. 149
. 149

. 150
150

i 150
. 150

151
151
152
152
152
152

I 153
153

1 154
. 155
. 155

156
1 156
. 156

158
I 163
. 163
. 164

164
. 165
. 166

166
I 167

168
169
169
170
171
172
173



Scanned by Jonny Oddene for Sintran Data © 2011

GJODCO

DC.)

010']

l\)

H

( V111 )

Logg1ng errors .
PAGE FAULT EXERCISER

F1rst the swap— f1Ie seIect1on
Prepare for test1ng
Precaut1ons.
A sess1on exampIe
Error report1ng
The error message
ExampTe ONE:
ExampTe TWO: .

FLOATING POINT TEST
GeneraT
Gett1ng started
Runn1ng FLOAT— TEST
Logg1ng errors I .
Read1ng the error 109 f1Ie
M1sceTIaneous

OCTOBUS
Octobus test commands
SET— PARAMETERS . . .
LIST— HARDWARE— CONFIGURATION
RUN .
Logg1ng errors .

VERIFICATION PROGRAMS
SUPER .

Test Descr1pt1on
Runn1ng SUPER
Logg1ng errors

SIBAS Test
Logg1ng errors

CXTEST . .
Logg1ng errors

INVERSE— MATRIX, WHETSTONE 0HRYSTONE and LACOURT Tests
‘

Logg1ng errors
LIBTEST .

Logg1ng errors

MULTIJOB TELEFIX
UTILITY PROGRAMS
NSOOX—MESSAGE

Program descr1pt1on
Runn1ng NSOOX— MESSAGE . .

TEST FUNCTIONS IN ND— SOOO/MF FIRMWARE

MF Bus Test and Ma1ntenance Program .
Connecting the consoTe term1na1 to the controTIer
Descr1pt1on of the most usefuI commands

INIATE-EEPROM:
CONFIGURATE-SLOT:
LIST—CONFIGURATION:
TEST—MEMORY:
SYNDROME—TEST: .
AUTOINITIATE—BANK: .
LIST—OCTOBUS-STATION’
OCTOBUS—SELFTEST
ACCESS—OCT—REG . . .
OCT—CONTROL—FUNCTION
OCT—TRANSMIT—STATUS
OCTOBUS—DRIVER

ScanneLLby Jonny OddeneiQLSinitan Data © 2011

175 AN
176

i 176
. 177

177
i 178
. 180
. 180

181
182
183
183
184
185

i 185
. 186

186
I 187
. 187 . ._

187
188
188
189
190
190

. 190

. 190

. 193

. 194
195

i 197
. 197
. 198

199
i 200
. 201
. 202'
. 203
. 203
. 203
. 204

205

. 205

. 205

. 207

. 208

. 208

. 208

. 209

. 209
210

. 210
I 210
. 210
. 211
. 211
. 211



Scanned by Jonny Oddene for Sintran Data © 2011

( 1x )

LIST—SUBPROC—TABLE
READ—OCTOBUS—RECEIVE
TRANSMIT—OCTOBUS .

8.5.3 Configurating the MF—system

9 SWITCHES AND INDICATORS

The Mother board (5502)
The MPM Line Driver
The Cache ModuTe (5610)
The MFB Bus Port . 1
The Dynamic RAM (5411)
The MFB ControTTer (5464)
The DoubTe Bus ControTTer

Scanned_by_Jgnny Oddnnp fnr Sin’rrzn Data © 9011

. 212
. 212
. 212
. 215

224
. 224
. 225
. 227
. 228
. 229
. 230
. 231



Scanned by Jonny Oddene for Sintran Data © 2011Scannedby Jonny OddeneioLSiniran Data © 7011



Scanned by Jonny Oddene for Sintran Data © 2011

( x1 )

Tab1e of appendices

APPENDIX A: 232

A.l Octobus messages from/to the N05000 m1croprogram . . . . 232
A.2 Contents of the d1fferent messages sent as an Octobus message . 232
A.3 Commands rece1ved by the ACCP . . . . . . . . . . . . . . . . . 234
A.4 The Context bTock(Reg1ster block) . . . . . . . . . . 236
A.5 ATTocat1on of reg1sters 1n the Scratch Reg1ster F1Te . . . . . . 238
A.6 ND- lOO/ND- 5000 Commun1cat1on . . . . . . . . . . . . . . . . . . 241
A.7 The Extended CPU dataf1e1d. . . . . . . . . . . . . . . . . . . 242
A.8 The message buffer. . , . . . . . . . . . . . . . . . . . . . . 247
A.9 The Message bTock . . . . . . . . . . . . . . . . . . . . . . . 248
A.lO Trap message . . . . . , . . . . . . . . . . . . . . . . . . . . 252

Scannedby_Jonny_Qddene_ioLSinitan_Data_©_20:LL



Scanned by Jonny Oddene for Sintran Data © 2011

( x11 )

List of Figures

LDCDVCDU'lJE-LJNb—I

The ND—6000 Computer System .
The ND—6000 Cab1net . . . .
The ND-5000 Compact Cab1net . .
Power SuppTy 1n the ND—5000 Compact Cab1net .
Power SuppTy 1n the ND-SOOO Large Cab1net . .
The Sw1tches and the LEDs on the Power SuppTy ModuTes . .
Power Fa1T Interrupt Connect1on on the Large Cab1net (new type)
Power Fa1T Interrupt Connect1on on the Large Cab1net (01d type)
Layout of CPU type 1
Layout CPU type 2 .
Layout CPU type 3 . .
Octobus Cab11ng 0n ND—6000 .
ACCP—ConsoTe Connect1on on the Large Cab1net .
ACCP—consoTe Connect1on on ND— 5000 Compact Cab1ne .
The fans .
The CPU transport box .
ND—JOO Error Cond1t1ons .
Connect1ng the MF consoTe on the Targe cab1net
Connect1ng the MF consoTe on the Compact cab1net

Scanneiby Jonny OddenerfoLSjntranData © 2011

12
13
15
22
23
25
26
27
47
49
SO
65
71
72

i 205
. 206



Scanned by Jonny Oddene for Sintran Data © 2011

( xiii )

List of Tabies

ND-SOOO Compact Configuration Overvie .
ND—SOOO Compact Configuration Overvie .
The MF—bus Card Rack —-o type
The ND—5000 Card Rack — new type .
The ND—SOOO Compact Card Rack . . . . ..
The ND—5000 Compact Card Rack — new type .
Specifications for the ND-SOOO Power Suppiy .

The difference between the CPU—modeTs
Survey of ND-SOOO error messages .

Scanned by .lnnny Oddenp fnr Siniran Data © 7011

NON-Data)

L0

17
28
83



Scanned by Jonny Oddene for Sintran Data © 2011

(xiv)

Scannedhy Jonny Oddene {OLSiniran Data ©20_1_1_r



Scanned by Jonny Oddene for Sintran Data © 2011

CHAPTER 1 ND-SOOO OVERVIEW.

1.1 THE ND-5000 FAMILY

The ND—SOOO is a 32-bit general purpose super—mini computer,
and it makes the high end in the range of computer systems
from Norsk Data.

v

CONSOLE

ND—lOO

ND—lOO CPU

‘——

DISK

I/O CONTROLLER
FLOPPY

MODEM
I/O CONTROLLER

L— PRINTER
I/O CONTROLLER TERM.

MF—LINE DRIVER
OCTOINTERFACE

3m mI 33> ODD mm <0 3

PORT M F - B U S
mCUUO-4OO

50—1200

ND—SOOO
CONSOLE CONSOLE

MF—INTERFACE

ACCP/
OCTOINTERFACE
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Chapter 1 ND—SOOO OVERVIEW.

Figure 1. The ND—5000 Computer System
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Chapter 1 ND-SOOO OVERVIEW.

1.1 1 THE ND-5000 MODEL-RANGE

The ND—5000 systems are deIivered in the Compact cabinet and
in Iarge cabinets.

THE ND-SOOO COMPACT SYSTEMS

Parameter 5200 5400 5500 5700

CPU type 1 2 2 2
CPU modeI 2 4 5 7
CPU ND-number 110249 110248 110247 110218
Mic. program vers. * llO<xx> 111<xx> 112<xx> 113<xx>
I/O processor NDllO ND120 NDlZO ND120/CX

w/2Mb

Disk size (A—modeTs) 60 to 125 to 125 to 125 to
(InternaT) 4*125 Mb 4*125 Mb 4*125 Mb 4*125 Mb
Disk size (ModeI B) Up to Up to Up to Up to
(ExternaI) 3.6 CD 3.6 Gb 3.6 Gb 3.6 Gb
Streamer A—modeIs A-modeIs A—modeIs A-modeIs

System type ND—5200 ND—S400 ND—5500 ND—5700
Compact Compact Compact Compact

DETAILED DISK CONFIGURATION
ModeT:

A0/A10 60 MB - - —
Al/All 125 MB 125 MB 125 MB 125 MB
A2/A12 2X125 MB 2X125 MB 2X125 MB 2X125 MB
A3/A13 3X125 MB 3X125 MB 3X125 MB 3X125 MB
A4/Al4 4X125 MB 4X125 MB 4X125 MB 4X125 MB
B ExternaT ExternaI ExternaI ExternaI

Table 1. ND-5000 Compact Configuration Overview

*= VaIid for SINTRAN K

Scanned by .lnnny Oddpnp fnr Sinimn Data © 9011
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4 Chapter 1 ND—SOOO OVERVIEW.

THE ND-SOOO LARGE SYSTEMS

=15 mg' éI ZZ%/

Parameter 5200 5400 5500 5700 5800 5900*

CPU type 1 2 2 2 3 3
CPU mode] 2 4 5 7 8 8
CPU ND—number 110249 110248 110247 110218 110171 110171
Mic. program vers. ** 110<xx> 111<xx> 112<xx> ll3<xx> 114<xx> 114<xx>
I/O processor NDllO ND120 NDlZO N0120/CX NDlZO/CX NDlZO/CX

w/2Mb w/4Mb w/4Mb

Memory size
~shared/ioca1 4/2 4/4 8/4 12/6 16/10 24/6

Cache size
Data (KB) - 64 64 64 2 X 64
Instruction - 320 320 320 320 2 X 320

Disk size (Externa1) Up to 29 Gb

Table 2. ND-5000 Compact Configuration Overview

* = Mode1 5900 contain 2, 3 or 4 CPUs.
**= Vaiid for SINTRAN K, WM 406.

7 , wScannecLby Jormy OddeneioLSiniran Data © 9011
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Chapter 1 ND—5000 OVERVIEW.

1.2 THE CABINETS

The ND—SOOO is deTivered either in a smaTT or a Targe,
cabinet. This section gives a short description of the two
cabinets, the card crates etc.

1.2.1 THE LARGE CABINET

The computer cabinet Tooks Tike this:

:1 U SERGE }

\\1W.

T
\\\t

Figure 2. The ND—5000 Cabinet

Scanned by Jonny Oddene for Sin’rran Data © 2011
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Chapter 1 ND—SOOO

THE CARD RACK‘

OVERVIEW.

~\

Card .
'

Position Card Type Comments

1 EarTier used for ND—57O

2
fToating pOint unit cards.

3
4

5

6 ND—SOOO CPU

7 CPU type 1: pos 6 and 7.

8 (MFB Dynamic RAM) CPU type 2: pos 6,7 and 8.
9 (MFB Dynamic RAM) CPU type 3: pos 6,7,8 and 9.

10 MFB Dynamic RAM

11 MFB Dynamic RAM . ‘
_ POSitions 9 to 24 are for

12 Ports or memory by chOise memory and ports.

13 Note that the MuTti Function
Bus ControTTer onTy has 15

14 externaT request and grant
Tines. Masters can then not

15 be placed in pos. 8—11. These

6
can onTy be used for memory.

1

17

18 . .
The MuTti Function Bus Ports

19 are the same cards as the

20
MPM-S ports.

The MFB Dynamic RAM cards
21 are the same as the MPM—S

dynamic RAM cards.
22

23

24 r

25 Ports or memory by choise

26 MuTti Function Bus
ControT1er (5465)

Table 3. The MIT—bus Card Hack — old type

, ScanneibyJonny OddeneioLS'Lniran Data © 9011
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Chapter 1 ND—SOOO OVERVIEW.

Card
Position Card Type Comments

1 MFbus controiier (5465)

2 MFbus port (5155)

3 Ports or memory by choise

5 ND-5000 CPU 4 Pos 5 — 8

CPU 2 — 4 are
9 optiona], and these

positions may be
10 ND-SOOO CPU 3 —-P05 10 - 13 occupied by memory

or ports;
11

12

13

14

15 ND—SOOO CPU 2 P05 15 — 18

16

17

18

19

20 ND—SOOO CPU 1

21 CPU type 1: pos 20 and 21.

22 CPU type 2: pos 20 — 22.

23 CPU type 3: pos 20 - 23.

24
Table 4. The ND—5000 Card Rack — new type

Scanned by Jonny Oddene for Sintran Data © 2011
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Chapter 1 ND—SOOO OVERVIEW.

1.2.2 THE SMALL CABINET

Figure 3 shows the ND—SOOO Compact cabinet with its main
modules. The new and 01d card racks are shown in tab1e * and
6

Figure 3. The ND—5000 Compact Cabinet

W-fi _Snanned_b¥Jonny OddeneiQLSiniLanflata © 2011
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Chapter 1 ND-5000 OVERVIEW. 9

THE CARD RACK

Table 5 shows the ND—SOOO in a doubTe bus backwiring used in
the Compact cabinet for modeTS AO—A4 and mode] 8.

THE ND—SOOO COMPACT CARD RACK

Card Card Type Comments
Pos.

- 1 ND—SOOO CPU card

2 -——— CPU type 1: pos 1 and 2.
ND—SOO _
sizg

- 3 (MFB Dynam1c RAM) CPU type 2: pos l — 3.
car 5

4 MFB Dynamic RAM 4, 8 or 16 Mbyte Dynamimic RAM

- 5 DoubTe Bus ControTTer

- 6 ND—llO/CX CPU

7 Tracer/Memory

8 HDLC/MegaTink/Memory

9 u

10 8 term./PIOC/Memory

11 ”
ND—llO ”
s1ze - 12
cards , ,

l3 STSOS D1sk ControTTer/Tr1ange1/Memory/Free

14 FToppy-SCSI/Free/Memory

15 Free

16 Free

17 Free

From pos.10: 8—term./PIOC
18 PTug board I From pos.5 & 6: Console

From pos.6:TeTef1x/Tf1x-prt—_l_ _ —
From pos 11: 8—term./PIOC_

_--
19 PTug board 2

From pos 8: HDLC/MegaTink
_- _____

From pos.12: 8—termTVPTEC_-_-_
20 PTug board 3

From pos.9:HDLC/Mega1ink

Table 5. The ND—5000 Compact Card Hack

Scanned by Jonny Oddene for Sin’rran Data (C) 2011
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10 Chapter 1 ND—SOOO OVERVIEW.

Tab1e 6 shows the ND-SOOO in a doub1e bus backwiring used in
a Compact cabinet for modeis AlO—Al4 and model B.

THE ND—SOOO COMPACT CARD RACK

Card Card Type Comments
Pos.

- l ND—SOOO CPU card

2 ———-CPU type 1: pos 1 and 2.
ND-SOO _
5123

.. 3 (MFB Dynamic RAM) CPU type 2: pos 1 — 3.
car 5

4 MFB Dynamic RAM 4 , 8 or 16 Mbyte Dynamimic RNW
— 5 Doub1e Bus Controller

- 6 ND—llO CPU

7 Tracer/Memory/Ethernet/(Token ring)

8 HDLC/Mega1ink/Memory/Etnernet/(Token ring)

9

H

10 8 term /PIOC/Memory

11 "
ND—llO "size +- 12
cards

13 F10ppy & SCSI contro11er

14 Free

15 Free

16 Free

17 Free

18 P1ug board 1

19 P1ug board 2

20 P1ug board 3

Table 6. The ND—5000 Compact Card Rack — new type

,Scanned Wdeneimflnitan Data.© 2011
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Chapter 1 ND—SOOO OVERVIEW. 11

1.3 THE PowER SUPPLY

This section gives a short introduction to the power
supplies in the ND—SOOO computers. This is a new generation
MPS (Multi Power System). The system consists of one or more
modules, depending on the power consupmtion in the different
cabinets.

This power supply will to a larger extent than earlier
models also supply internally installed peripherals, like 5
1/4” disk drives, floppy drives etc.

THE SMALL CABINET

The small cabinet is equipped with one power supply:

00110

This power sypply is acessible from the front of the
cabinet. It is of the plug—in-type, and it can be removed by
loosening the four screws in the front and pulling it out
(see fig ).

The DCllO supplies the following voltages and currents:

5V/120A
12V/15A
5V/7A Standby

o +5V/120A does mainly supply power for the CPU and the
memory.

0 +5V/7A standby supplies power for the memory in the case
of a power failure.

0 +12V/15A supplies the power for periferal equipment
mounted in the compact cabinet, like 5 1/4" disk and
floppy.

For more information (switches, LEDs etc.), see the
description on page 6.

Scanned by Jonny Oddene for Sinfmn Data © 7011
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Chapter 1 ND—SOOO OVERVIEW. 13

THE LARGE CABINET

The ND Mu1ti Power Supp1y is mounted in the upper part of
the cabinet, accessib1e from the rear:

They are of the p1ug—in—type, and they can be removed by
loosening the four screws in the front and pu11ing it out.

Figure 5. Power Supply in the ND—5000 Large Cabinet

Scanned by .lnnny Oddene fnr Sin’rran Data © 7011
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14 Chapter 1 ND—SOOO OVERVIEW.

f

The Cabinet, rear
View

DC110 DC200 DC300 DC400
5V/120A 5V/200A 5V/50A STB
12V/15A
5V/7A STB

The different modules:

DCllO - Deiivers the f011owing voitages and currents:

5V/120A
*5VSTB/7A

12V/15A

*In this case DCllO is used in a muiti power
configuration together with other moduies, and the
standby power (STB) is not active. STB is in this case
taken care of by DC300.

DCZOO — Deiivers the SV/ZOOA.

DC3OO - Delivers the SV/SOA standby for 10 minutes.

DC4OO — For future use.

Switches, LEDs etc This is a short description of the switches, LEDs etc. found
on the front of the moduies (see fig 6):

-i7—‘ , , ScannedDddeneioLSjniran Data @2011—
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v V

ND MULTI POWER SYSTEM ND MULTI POWER SYSTEM ND MULTI BOWEN SYSTEM

. Mimi
DC 110

Iii‘hillflifiill fll’iflllflfiifli

-Ac.o A w . uflc
. A

l'u an : ' - {l

ILAVE IOU!

I i
"IIIIIII'

!

-

Vii-IIIIV MS" «(Eu .

Figure 6. The Switches and the LEDs on the Power Supply Modules

ON/OFF SWITCH - This switch is used to turn the power
moduTe ON or OFF.

ADJUSTMENT - The screws caTTed Adj is used to adjust the
output, which can be checked on the test points (TP).

MARG — These switches increase/decrease the output with
+/- 5%. This wiTT NOT activate the transient indicator
if the voltages are correct.

OVERTEMP — This red LED is Tit if the internal
temperature exceeds 90 degrees C.

TRANSIENT — This red LED is Tit if any voTtage varies
more than 10% from nominaT vaTue. The LED must be reset
by the RESET—switch, which has three positions:

- The MIDDLE position (defauTt) enabTes
both the visuaT and the audibTe
aTarm.

- The UPPER position, where the switch
wiTT be Tocked, disabTes the the
audibTe aTarm. The visuaT aTarm is
stiTT enabTed.

— The LOWER position (spring return)

Scanned by Jonny Oddene for Sin’rran Data © 7011
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16 Chapter 1 ND-SOOO OVERVIEW.

resets the alarm.

o SLAVE MODE — This green LED is 1it when DCZOO deiivers
power in siave mode (controiled by DCllO). When the load
is beiow approx. 16 A, DCllO wi11 suppiy the 5V alone,
and this LED is not activated.

Manny OddeneiaLSjnitan Data © 2011
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DC110 DC200 DC300

+5V
|+5V SB|+12V

+5V +5V SB

Maximai current 120 A 7 A 15 A 200 A 50A

Rippei, bandwidth 30 Mhz
(mVpp) 50 50 100 50 50

Overvoitage protection >=6V >=6V >=15V >=6V 5.8 —6.5V

Overscurrent protection 130— 7.7— 16.5- 220—240A 55—60A
150A 9.8A 21A

Short-circuit protection 4V 4V 10V 4V 4V

Switch—on current Max. 150A peak

Margin controi +/-5% +/—5% +/—5%

Static reguiation for
”worst case" combination of Max.+/—l% Max.+/—l% Max.+/-1%
1ine og ioad change

Voitage adjustment +/— 5—7% +/— 5—7% —

Temperature coefficient Max.+/— 200ppm Max +/—200ppm Max.+/—200ppm
output voitage, per @C (1mV/@C) (lmV/GC) (lmV/GC)

Table 7. Specifications for the ND—5000 Power Supply

Scanned by Jnnny Oddene fnr Sin’rmn Data © 7011
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The Plug
Connectors Note that connector 1A1 on DCllO is turned upside down.

DC400 DC300 DC200 D6110

z d z d z d z d' d z
32 32 32 32 4

4 3 2 1 1
A A A A A
1 1 4 4 1

4 4 4 4 32

2 d 2 d 2 d 2 d z d 2 d
32 32 32 32

4 3 2 2 1 1
B B B B B B
l 1 4 2 4 3

4 4 4 4

The connectors on the rear side of the power moduies have a
1ay—out iike this:

2 d

|32
30|
26|

A0000-

Scanned by JonnyflddeneiaLSinitamData © 201.1— , 7, r



Scanned by Jonny Oddene for Sintran Data © 2011

Chapter 1 ND—SOOO OVERVIEW.

SIGNAL-LISTS
DC110 p1ug 1A1

204 Not used

208 12V return

212 +12V

216 +5V SB

220 5V SB return

224 Remote off

228 Common

232 Power fai] int.

006 Not used

D10 12V return

D14 +12V

D18 +5V SB

022 5V SB return

D26 Common

D30 Memory inhibit

DC110 plug 1A4

232
030

to 5V return
to +5V

204
006

DCllO piug 183

232 5V sense +

228 5V sense —

224 Vc (0-5V)

220 Vc return

216 Common

212 N.C.

208 N.C.

204 GND (net)

D30 Battery +

D26 Battery —

D22 Rem. 5V SB marg

018 Rem. +5V marg

D14 N.C.
010 Neutra] (net)

006 Line (net)

D0110 p1ug 184

Z32
D30

to 5V return
to +5V

204
006

Scanned by Jonny Oddene for Sintran Data © 2011
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DCZOO p1ug 2A4

232
030

to 5V return
to +5V

204
006

DC200 p1ug 2B2

Z32 5V sense +
030 Vc return

228 5V sense —
. ' 026 Vc (0—5V)

224 Power fa11 1nt
' . 022 Common

220 0pt1ona) Jump.
. _ 018 Remote OFF

216 0pt1on31 Jump.
014 N.C.

212 N.C.
010 Neutra) (net)

208 N.C. .006 L1ne (net)
204 GND (net)

DC200 p1ug 2B4

232
D30

to 5V return
to +5V

204
006

Chapter 1
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DC300 plugg 3A1
204

006

to +5V SB to 5V SB return

D30
Z32 ‘

DC300 plug 381

204 Not used

208 Sense +

212 Sense —

Z16 Common
~

220 Remote OFF

224 Not used

228 Not used

Z32 Ground (net)

006 Not used

D10 Not used

014 Rem. SVSB marg.

D18 Power Fai1 Int.

D22 Not used

026 Neutra] (netf
D30 Line (net)

Srfinnemmmweneimfintanflaiaflzojjfi
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POWER FAIL/RESTART

Large cabinet (new
type] The power sense signaT from the +5V power is connected to

the PFI p1ug on the plug board (Print 5234) 1ocated 1n the
‘ backp1ane at the rear side of the MF—bus control1er.

OCTO 2
ND-SOOO, REAR VIEW

— OCTO l

— PFI

T ND-IOO
MF console cgdcnm

— (R5232) é‘igxf‘é‘éim A

Seri a] 1'] he N‘D-5000 power on
plug panel

—'m

381 232 _

_ Power fail interruptND ‘00 CARD CRATE connection on ND—SOOO

Figure 7. Power Fail Interrupt Connection on the Large Cabinet {new type]

, Scannedby Jonny OddeneioLS'Lnitan Data © 7011
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//_\

Large cabinet [old
type) The power sense is taken care of by a kit (No 323338)

mounted as shown:

MF-crate pos.26

1 ... ND-lOO card rack
termina1 strip

row c11p
on the ND—5000 I I
backwiring

7L_£j
._______l, ;L_

I: u. .6—
32 cba

The Power fail connection on ND—SOOO in large cabinet, old type

Backwiring. ND-SOOO card crate Backwiring, ND—lOO card crate

Position 26D

66
’77 6:7

(OCTO 2 OCTO 1

MPM—S
Console

Figure 8. Power Fail Interrupt Connection on the Large Cabinet [old type}
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24 Chapter 1 ND—SOOO OVERVIEW.

When power faiI occurs, the Context bIock and the dirty memory
Iocations (if WICO mode) must be written to memory.

+5V —|
Power sense ‘fi
NAVAL

|+ approx 100ms +|

Dump dirty and
save context
bIock

The different moduIes must at Ieast have Eco IeveI:

- MPM5 Dyn Ram 5411
— DoubIe Bus ControIIer 5464
- MFB ControIIer 5454
- MFB ControIIer 5465
- NDSOOO Mother Board 5502 9b
- NDSOOO ACCP Moduie 5602 SC
- Backain partno. 324801 1c

(OnIy if "01d” cabinet)
— NDllO (Rask 2) F
- Sintran III WM 406: — PatchfiIe 5400

0300C

ND— 5000 Compact
cabinet Power sense is taken care of in the backwiring.

Scanned by Jonny OddeneiQLSjnitanDaia© 201;];
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1.4 THE CPU-TYPES

The ND-5000 CPU consists physicaTTy of

’ o a mother card

0 Up to 3 Tayers of baby cards

The baby cards are pIaced on the mother card in a sandwich
construction. The first Tayer of baby cards contains
hardware to increase the CPU performance.

ND-SOOO BASIC CPU TYPE 1

,_ The CPU type 1 moduTe wiTT cover the CPU modeI 2 (ND—5200
system). Part number: 320001.
The CPU type 1 consist of two Tayers:
1. Tayer: MB
2. Iayer: ALU IDA MMS CS MIC ACCP

ALU
MOTHER
BOARD MMS

cs
1

l
IDA

] _. ACCP
MIC

Mother board
Mother board with
1. Tayer of baby moduTe

Figure 9. Layout of CPU type 1

Part no. ModuTe
324602 MB :Mother board
324701 MM :Instruction/data memory management controTTer
324702 ACCP Access processor
324704 ALU :Arithmetic LogicaT unit
324707 CS :ControT store - 16 K
324708 IDA :Instruction/data address controTTer
324709 MIC :Micro instruction controIIer

Scanned by Jonny Oddene for Sintran Data © 2011
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ND-5000 BASIC CPU TYPE 2

ND—SOOD OVERVIEW.

CPU type 2 covers the CPU modeI 4, 5 and 7 (ND—5400, ND—5500
and ND—5700 systems).
Part number: 320002.
CPU type 2 consist of 3 Iayers:
1. Iayer: MB
2. Iayer: CACHE ALU
3. Iayer: AAP IDA MMS CS MIC ACCP

ALU Not AAP
Used

MOTHER
l

MMS
BOARD

] CACHE
CS

] IDA

]

ACCP

— MIC

Mother board ———» Mother board with ———+ Mother board with

Part no. Module
324602
324701
324702
324704
324707
324708
324709
324710
324715

MB
MMS
ACCP :
ALU
CS
IDA
MIC .
CACHE:
AAP -

1. Iayer of baby moduIes 2. Iayer of baby moduIes

Figure 10. Layout CPU type 2

Mother board
Instruction/data memory management controIIer
Access processor
Arithmetic IogicaI unit
ControI store
Instruction/data address controIIer
Micro instruction controIIer
Instruction/data cache moduIe
Additiona] arithmetic processor

_Scaune.d bgLJonnlddeneiaLSinitanData © 2011
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ND-SOOO BASIC CPU TYPE 3

27

CPU type 3 covers the CPU modeI 8 (ND—5800 and ND-5900
systems).
Part number:

MOTHER
BOARD

320003.
CPU type 3 consist of 4 Iayers:
l. Iayer: MB -

2 Iayer: CACHE ALU
3. Iayer: AAP IDA MMS CS MIC ACCP
4 Iayer: IDAC

________________1
::::::::::::::::11

ALU Not AAP
Used

1
I

MMS

] CACHE
CS

1

J IDA
ACCP

] — MIC

Mother board — Mother board with ———» Mother board with
Iayer of baby moduIes 2. Iayer of baby moduIel.

s

——'—|
Part no. ModuIe
324603 MB '

324701 MMS .
— 324702 ACCP :
- 324704 ALU

324707 CS
324718 IDA

IDAC 324709 MIC .
”booster” 324717 CACHE:

324714 IDAC :
324715 AAP

—MIC —IDA —ACCP

Figure 11.

Mother board
Memory management controIIer
Access Processor
Arithmetic LogicaI unit
ControI store — 16 K
Instruction/data address contr.
Micro instruction controIIer
Instruction/Data Cache moduIe
I—IeveI Data Address ControIIer
AdditionaI Arithmetic Processor

Layout CPU type 3
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THE DIFFERENCE BETWEEN THE CPU—TYPES

Chapter 1 ND—SOOO OVERVIEW.

The tabie beiow shows the parameters signifying the
different modeis.

,

NDSOOO
system:

ND—5200

ND—5400

ND-5500

ND—5700

ND—5800

SIFGOC :
WICD

CPU
type:

1

2

Enabied
function:

Instr.Cache
SIFGOC

Data cache
Instr.cache
SIFGOC

Data cache
Instr.cache
Addr.cache
SIFGOC

Data cache
WICO
Instr.cache
Addr.cache
SIFGOC

Disabied
function:

Data cache
Addr.cache

Addr.cache
NICO

WICO

Master ciock
speed:

Normai(70 ns)

Siow (156 ns)

Siow (156 ns)

Norma1(70 ns)

Norma1(70 ns)

Table 8. The difference between the CPU—models

Smart IFGO Controi (Smart ifgo strategy enabied)
: Write In Cache Oniy (Write ones strategy ("dirty"))

Scanned_b¥Jay_QddeneioLSiniran_Dala@2011 _ ____V
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MICROPROGRAMS VERSIONS

PRE-RELEASED VERSIONS FOR SINTRAN K - WM406:

Version:

NDSOOO w/microprogr.F1,p..(ND-5200):
FiIe name: MIC—5200-23-400 DATA 11023

AAP.04 with eco > 2a

NDSOOO w/AAP4 without FMUL/DMUL....:
FiIe name: MIC—5400-23—40020ATA 11123
FiIe name: MIC-5500-23-400:DATA 11223
FiIe name: MIC—5700—23-400:DATA 11323
FiIe name: MIC—5800—23-400:DATA 11423

RELEASED VERSIONS FOR SINTRAN K — WM406:

ND no. CPU Fi1ename Version:
211272 ND—5200 MICRO—5200—Axx:DATA llx
211273 ND—5400 MICRO—5400—Axx:DATA lllxx
211274 ND-SSOO MICRO—5500—Axx:DATA 112xx
211275 ND—57OO MICRO-5700—Axx:DATA 113xx
211276 ND-5800 MICRO—5800-Axx:DATA ll4xx

xx: Revision number.
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CHAPTER 2 HARDwARE UPGRADING OF ND-SOOO SYSTEMS

2.1 SYSTEM DESCRIPTION

ND-SOOO Compact
configurations The ND—SOOO Compact series is equipped with:

o ND—llO/CX I/O Processor (ND-110 in ND-SZOO Compact
system)

0 Internal disks or a controller for external disks

0 One Streamer, 125 MB (Option on systems with external
disks)

0 One floppy-disk drive (1.2 MB capacity)

0 4 to 6 MB memory

0 SINTRAN and utilities

All ND—SOOO Compact systems are available in two models: A
model with internal disks and B model with external disk
option. A models include from one to four internal disks of
125 MB capacity each (called models A1 to A4). ND-5200
Compact system includes an extra model with one 60 MB
internal disk (called model A0). Model B versions are
delivered with a controller for external disks and can be
configured with external disks and magtape.

The table below shows the models within each configuration:

System
Type

ND
COMPACT COMPACT COMPACT COMPACT

~5200 ND—54OO ND—SSOO ND-5700

Mod A Mod B Mod A Mod B Mod A Mod B Mod A Mod B

Memory size
shared/local 4/2 4/4 4/4 4/4

Disk size MB 60 — Ext. 125 — Ext. 125 — Ext. 125 — Ext.
4X125 4X125 4X125 4X125

Streamer as Yes No Yes No Yes No Yes No
backup media

Scanned by Jonny OddeneiQLSinitanDaiaQZM 17 7 , .,_
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The foiiowing tabie shows the detaiied disk configuration for the ND—5000
Compact systems:

System type ND—5200 ND—54OO ND-SSOO ND—57OO
Compact Compact Compact Compact

Mode]:
A0/A10 60 MB — — —
Al/All 125 MB 125 MB 125 MB 125 MB
A2/A12 2X125 MB 2X125 MB 2X125 MB 2X125 MB
A3/A13 3X125 MB 3X125 MB 3X125 MB 3X125 MB
A4/A14 4X125 MB 4X125 MB 4X125 MB 4X125 MB
B External Externa1 Externa] Externa1
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Upgrading
possibilities Fuii upgrading is possibie from one system to the next one.

The difference between Ax to Alx is the cabinet, so
upgrading here is not possibie. In addition, within each
system, a1] modeis with internai disk can be upgraded to a
modei with 1arger internai disk capacity (i.e., modei A0
through A4). However, it is not possibie to add externai
disks to these modeis.

Upgrading from models A to B and from Ax to Alx is not
aiiowed. The foiiowing diagram shows the upgrading paths:

ND—5200 ND-5400 ND-5500 ND—5700
Compact Compact Compact Compact

A0/A10

1
5095

1

Al/All 5289—a Al/All 5489—» Al/ll 5589—» A1/11

1 1 1 1
5096 5096 5096 5096

1 1 1 1

A2/A12 5289—» A2/A12 5489—» A2/A12 5589—» A2/A12

1 1 1 1
5097 5097 5097 5097

1 1 1 1

A3/Al3 5289 » A3/A13 5489 + A3/Al3 5589-+ A3/A13

1 1 1 1
5098 5098 5098 5098

1 1 1 1

A4/A14 5289 » A4/A14 5489 » A4/Al4 5589 » A4/Al4

a +5289»E| +5489»g +5589».

Scannedblmnnyflddenmnflaiagmj 1 7,
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The upgrade kit consist of:

5095
1 * 125 Mb SCSI disk

5096
l * 125 Mb SCSI disk

5097
1 * 125 Mb SCSI disk

5098
1 * 125 Mb SCSI disk

5289
ND—54OO CPU
ND-120 with 4 Mb onboard memory
Name—TabeT for ND—SAOO COMPACT
Micro—program: MIC-5400-xx—400:DATA

5489
ND—5500 CPU
Name—TabeT for ND—SSOO COMPACT
Micro—program: MIC-SSOO—xx-400:OATA

5589
ND—5700 CPU
ND-lZO/CX with 4 Mb onboard memory
Name—TabeT for ND—57OO COMPACT
Micro-program: MIC—5700—xx—400:DATA

OTB

Do remember to bring with you the “updating
tool" for setting the CPU model in the
eeprom in backwiring.

Scanned by Jnnny Oddene for Sin’rmn Data (C) 7011
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ND- 5000 large
systems The large—cabinet ND—5000 systems are equipped with:

o ND-llO I/O processor in ND—5200

o ND-120 I/O processor in ND—5400 and ND-SSOO.

o ND—120/CX I/0 processor in ND-5700 ==>

The table below shows the configuration for the large
cabinet ND—5000 systems:

System type ND—5200 ND—54OO ND—SSOO ND-5700 ND—5800 ND—5900 ND—5900 ND—5900
Model 2 Model 3 Model 4

Memory size
shared/loc. 4/2 4/4 8/4 12/6 16/10 24/6 24/6 24/6

Cache size
Data (KB) — 64 64 64 2 X 64 3 X 64 4 X 64
Instruction — 320 320 320 320 2 X 320 3 X 320 4 X 320

Disk types extern. extern. extern. extern. extern. extern. extern. extern

Upgrading possibilities: The following diagram illustrates the upgrading paths
for the ND—SOOO series:

Upgrade path:

5290 5490 5590 5790 t:

ND-5200 ND-5400 ND—5500 ND-5700 ND-5800

5892
5891

5890
ND-59OO

Scannedsby JonnyLQddeneiaLSjnitan Daia_©2111'1
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5290
ND—5400 CPU

Hardware Upgrading of ND—SOOO Systems

ND—120 with 4 Mb onboard memory
Name—1abe1 for
Micro—program:

5490
ND—SSOO CPU
Name—1abe1 for
Micro—program:

5590
ND-57OO CPU
ND—lZO/CX with
Name—1abei for
Micro—program:

5790
ND—5800 CPU
Name—1abe1 for
Micro—program:

5890
ND-5800 CPU
Print for ACCP
Name-1abe1 for

5891
ND—5800 CPU
Print for ACCP
Name—1abe1 for

5892
ND-5800 CPU
Print for ACCP
Name-1abe1 for

ND-54OO MAXON
MIC-5400—xx—400:DATA

ND-5500 MAXON
MIC-5500—XX-400:DATA

6 Mb onboard memory
ND-57OO MAXON
MIC—5700—xx—400:DATA

ND-5800 MAXON
MIC—5800—xx-400rDATA

conso] (in backwiring)
ND-5900 MAXON

consoi (in backwiring)
ND—5900 MAXON mode] 3

consoi (in backwiring)
ND—5900 MAXON modei 4

u

Do remember to bring with you the 'updating
tool“ for setting the CPU model in the
eeprom in backwiring.
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2.1.1 UPGRADING FROM A ND-5200 TO A ND-5400 SYSTEM
,

0 Exchange the ND—SDOO CPU from CPU type 1 to CPU type 2.

0 Exchange the ND—llO CPU with ND—120 CPU with 4
memory;.

0 Use the updating too] (*) to set the CPU mode]

0 Exchange the ND—5000 microprogram with version
(Remember to change switch settings for memory
for MPM port and 10ca1 100 memory).

2.1.2 UPGRADING FROM A ND-5400 TO A ND-SSOO SYSTEM

Mb

to 4.

144xx.
1imits

o Use the updating too1 (*) to set the CPU mode]

0 Exchange the ND—SOOO microprogram with version

2.1.3 UPGRADING FROM A ND-SSOO TO A ND-5700 SYSTEM

to 5.

145xx.

0 Use the updating too1 (*) to set the CPU mode)

0 Exchange the ND—SOOO microprogram with version

0 Exchange the ND-llO/CX CPU with ND-lZO/CX—4MB.

to 7.

l47xx.

(Remember
to change switch settings for memory 1imits for MPM port
and 10ca1 100 memory).

2.1.4 UPGRADING FROM A ND-5700 TO A ND-5800 SYSTEM

(Remember to change switch settings for memory
for MPM port and 1oca1 100 memory).

Exchange the ND—SOOO microprogram with version

,Scannedby JonaddeneiflitamData @201 '1

Exchange the ND—5000 CPU from CPU type 2 to CPU type 3.

Exchange the ND—120/CX-2MB CPU with ND—lZO/CX—4MB CPU.
1imits

Use the updating tOO1 (*) to set the CPU mode] to 8.
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2.1.5 UPGRADING FROM A ND-5800 TO A ND-5900/2/3/4 SYSTEM

0 Insert extra ND—SOOO CPU type 3 [1,2 or 3 extra CPU's).

o Insert "Samson console print” behind each extra ND—SOOO
CPU.

0 Use the updating tool (*) to configurate and set the CPU
model to 8 for the extra ND—SOOO CPU's:

ND—5000 CPU 1, octobus station no. 708 ND—SOOO CPU 2,
octobus station no. 718
ND—SOOO CPU 3, octobus station no. 728' ND-5000 CPU 4, octobus station no. 738

(*l: Updating tool to be used on ND—SOOO Compact systems:

Part no: 350156 Double Bus Contr. updating tool.

Updating tool to be used on ND—SOOO, large cabinet version:

Part no: 350157 MF Bus Controller updating tool.

OTE

The updating tool will be available in
limited volume and will normally only
be needed when upgrading the ND—SOOO
CPU.

2.1.6 SETTING OF THE ND-SOOO CPU MODEL

Setting of the CPU model has to be done when the ND-SOOO CPU
has to be upgraded or when the content of the EEPROM in the
MF backplain is cleared or lost.

UPDATING TOOL To BE USED ON ND-SOOO COMPACT SYSTEMS

Part no: 350156 Double Bus Contr. updating tool.

In this kit only the special PROM are available.

To be able to set the CPU model, exchange these PROMs with
the one on the Double bus controller,

PROM version 27/11 —87
pos 16J, 18J, 16K and 18K
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UPDATING TOOL TO BE USED ON ND-SOOO LARGE CABINET VERSION

Part no: 350157 MF Bus ControIIer updating tooI.

In this kit onIy the speciai PROM are avaiIabIe. To be abIe
to set the CPU mode], exchange these PROMs with the one on
the MF bus controIIer,

PROM version 11/11 —87
pos 18C, 20C, 22C and 23C

Use the command SET-CPU—MODEL to set the correct model.

EXAMPLE

MF bus - TEST AND MAINTENANCE PROGRAM —

INTERNAL VERSION for 5465 (5454) =
November 11, 1987 =

* INITIALIZING MF—BUS MEMORY * —

BANK NOT PROPERLY INITIALIZED - NOT AVAILABLE
OMMENT

The MF bus wiII not be avaiIabIe when these PROMs are used.
These PROMs are onIy to be used during initiaIizion of the
MF bus or setting the CPU mode] on ND-SOOO CPU's.
To set the CPU mode], the command shown beIow must be used.

>SET—CPU-MODELd

DANGER! YOU CAN DAMAGE YOUR SYSTEM
PASSWORD::

SLOTNO:§: % SIot position of the ND—SOOO CPU
CPU:Z: % ND-SOOO CPU mode] ref. Iist abowe.

% VaIues 2,4,5,7 or 8.

- WRITING TO NONVOLATILE MEMORY, PLEASE WAIT -
NEW-PASSWORD (Y/N):N:
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To verify that the CPU modeI is correct the foIIowing
command can be used:

>LIST-C0NFIGURATION6
SIotno:6«
SLOT 06— : ND 5000 MODEL: 008
STATION NO: 0000708
POWER FAIL DESTINATION: 0000018
BROADCAST TYPE: OOOOOOB
SPEED: OOOOOlB
CPU MODEL: 0000078
MASTER CONTROL REG : 0002018

LIMITS THAT DEFINE ACCESS—AREAS FOR THIS SLOT

When the correct ND—SOOO CPU mode] setting has been set, the
normaI PROMS has to be inserted again on the MF bus
controIIer to be abie to run the system.

NOTE
0 The MF-bus wiII not be set avaiIabIe when using the

upgrading too]. When setting of the CPU modeI is
finished, exchange from the upgrading tooI, back to the
01d MF controIIer with correct version of the MF PROM's.

o Check what kind of AAP moduIe (Checkpoint 3) is
instaIIed and use the correct microprogram according to
CPU modeI. Ref. overview of the ND—SOOO microprograms.

MARNINC

If the updating too] is not avaiIabIe, the foIIowing commands
in the MF maintenance program must be avoided:

>INITIATE-EEPROM with sIot number equai to the MF
controIIer.

>CONFIGURATE-SLOT with sIot number equaI to the ND—SOOO
CPU and the configuration is saved.

These two commands wiII destroy the CPU mode] setting for the
ND—SOOO CPU.
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CHAPTER 3 OCTOBus COMMUNICATION

The octobus is a fast seriai bus optimized for handTing of
short messages. A maximum Of 62 stations (processors) can be
connected to one bus. The octobus is used in Tow Tevei
operating system to provide interprocess syncronization and
exchange of configuration parameters during initiation. The
octobus wiT] also be used as the communication medium
between system components for debugging and maintainance.
The octobus wiTT not be visibie above Tow TeveT operating
system. Process/process communication and synchronization
within the operating system as weTT as at the appiication
ieveT wiTT be provided by NUCLEUS.

3.1 INTRODUCTION TO OCTOBUS HARDWARE

The Octobus can be divided into a GTobaT and LocaT Octobus.
Oniy a device connected to the Giobai Octobus may be MASTER
of the octobus chain. ATT devices connected to the Octobus
chain is given an unique station number.

Definitions of Octobus station numbers:

Station no: Octobus device

1 ND—lOO
2 - 7 MFB Controiiers
10-13 SCSI ContrOTTers (disk)
14-15 Matra VME
16—17 MuTtifunction communinication
20 Hyperchannei
21—23 FDDI (Fibernet)
24—27 FPS—5000
30-33 Graphic controiier
34—67 Free for expansion
70-76 NDSOOO
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NDlOO MFB Cont ND5000 DOMINO

I | l
GTobaT LocaT
Octobus Octobus

l | l

MFB Cont. DOMINO DOMINO

The GTobaT Octobus consists of 4 differentiaT signaTs, which
is converted to TTL signaTs on the LocaT Octobus, which
carries the foTTowing signaTs:

XREO
XCLK
XDAT
XRFO

With the bus in a quiescent state, the three first Tines are
off, whiTe, if MASTER is selected, the XRFO Tine is puTsing
with a 15 usec. periode. If XRFO is not pulsing, indicating
that no MASTER is seiected, the stations connected to the
Octobus, wiTT automaticaiiy start to assign a MASTER. The
one with Towest station number wiTT end up as MASTER and
start transmitting refresh signaT (XRFO). When a MASTER is
seTected, the Octobus is ready to transfer messages between
any of the stations connected to the bus. A transfer is
initiated by a station when activating the XREQ-Tine. When
the MASTER receives this request, it automaticaTTy starts to
transmit cTocks (XCLK) with the frequency specified for the
Octobus (1 or 4 MHz). ATT requesting stations wiTT then
start to transmit its message into the Octobus (XDAT). Each
requesting station wiTT go on transmitting untiT it receives
a “1” whiTe transmitting a ”O” itseTf‘ Then it wiTT cease
transmitting, wait untiT the current frame is finnished and
then start a1] over. At the time a station gives up, its
priority is incremented, so on the next try, the chances are
increased for a successfuTT transfer.
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3.2 OCTOBUS FRAME FORMAT.

The signais transmitted on the octobus during one frame is a
Start and Stop bit piuss 30 bits.

30 ...... 27 26 ....... 21 201918..13 12 ........ 5 4 3 2 l

Priority Destination C B Source Information Parity Ack

<— Direction of transmission.

Priority Content of "Lost Access Counter"

Destination When B=0 normal transmission this field contains one of 62
station numbers (1-768). If B=1 (Broadcast) this field
contains one of six station types.

c If C=1 the attached information is a controi byte. If C=0
the information fieid contain pure data.

B
i

If B=l a1] stations of specified type shaii accept this
message (Broadcast). If B=O oniy the station matching the
destination number shaii accept this message.

Source Station number of transmitting device.

Information One byte of data.

Parity The number of "1”‘s are counted and the two 1east
significant bits of the count are attached to the end.

Ackn Acknowiedge of the frame is returned from the destination
device.

Ackn.
00 : Timeout - 15 retries
01 : Successfuiiy received
10 : Destination busy - 255 retries.
11 : If B=O

Parity error - 15 retries
If B=1

Ambigous response
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3.3 INTRODUCTION TO THE PROTOCOL

The current protocoT used on the Octobus is protocoT 5.

” There are four separated message streams on the Octobus:

1. IDENT messages routed to IDENT ENTRIES. This message
wiTT immediateTy activate a process in the destination
station with correct working set.

KICK messages routed to HANDLER ENTRIES. This message
wiTT immediateiy activate a process in the destination
station. The destination process wiII receive kick
messages from aTI stations and has own datastructure to
find reason for activation.

MULTIBYTE messages routed to OCTOBUS MESSAGE DEVICES
(OMD). This message wiII immediateTy activate a process
in the destination station. The destination process wiTI
receive muItibyte messages from aTT stations. MainTy
used for initiaTization, debugging and maintainance.

EMERGENCY messages decoded by hardware or octobus
driver.
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3.3.1 THE MESSAGE FORMAT

The data sent/received has the foTTowing 16 bit format when
sent on the octobus or read from the FIFO:

I I I I I I r’ T I I I I
15 14 13 12 11 10 09 O8 O7 O6 05 O4 O3 02 01 00
C B Dest/Source INFORMATION

I I I I I I I l I I I I

Broadcast octobus frame to aTT stations with specified=1
type.

C=1 The information fie contain a command.

nest/Source When sending a frame on the Octobus this fie contains
destination station number or Broadcast Type if B=l. When
receiving a frame from Octobus this fie contains source
station number.

The Information fie is decoded as foTTows by the Octobus
driver:

I I ’F’I I I I I
15 14 13 12 11 10 09 08 O7 06 05 O4 O3 02 Ol 00
C B Best/Source E K M S

I I I I I

1 O 1 (emergency code> Emergency msg

l O O 1 <kick number) Kick msg

1 O 0 O O <ident no> Ident msg

l O O O 1 1 <0MD no> Start muTtibyte
message

1 0 O O 1 O <OMD no> End of muTtibyte
message

0 o <data byte> Part of muTtibyte
message

R Emergency, onTy used for hardware messages e.g. power faiT,
master cTear, reset ACCP etc.

x Kick, used as a kick or “wake—up” signaT to a handTer. Used
to activate/terminate ND—SOOO.

n MuTtibyte message. If S=1 means start of muTtibyte message.
If S=O means end of muTtibyte message.
Used when Toading controT store or issue ACCP commands on
ND-SOOO.
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IDENT

KICK

HULTIBYTE

Communication 45

Ident message activates a process in the destination
station. The destination must be prepared for recieving
IDENT messages from a specific station.
Not used yet in NDSOOO CPU.

Kick message activates a process in the destination station.
A Kick message can be received from a1] stations. Kick
number 1 is used in ND5000 CPU to start scan the execution
queue.

MuTtibyte messages wiTT be by the destination process routed
to the specified OMD routine. In NDSOOO CPU muTtibyte
messages with OMD number 3 wiTT be handTed by the ACCess
Processor.

3.4 OCTOBUS HARDWARE 0N ND5000 CPU.

The ND5000 CPU is connected to the TocaT octobus in the MF
crate.

LocaT octobus (TTL)
RREO,RCLK,RFOSC
RDAT
TDAT

I

Transmitter Reciever Controi ——_«____
path path Initiation

parameters: _' o BADAP reg.
+ ——|

Speed
Station no

Power FIFO CMD decode
faiT

16x16 1 l 1 l

' AD bus
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3.5 INTERNAL OCTOBUS CABLE.

Chapter 3 Octobus Communication

MPM 1ine
driver B

MF
Contr.

OOOU’IUZ

C'UO

+—1oca1 octobus~

N100

Term
0CT02 0CT01

Giobai octobus
XREO
XCLK
XDAT
XRFO

MF

Locai octobus is terminated
in the D backpiane.

OCTO

]
Extention
crates.

Term

MF conso]

A150 see the figure on the next page.
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ND-SOOO. REAR VIEW

Octobus
MF—CARD ‘
CARD CRATE

Termination

CABLE T0 MF—
UNE DRIVER
W/OCI'OINTERF.

ND—1OO CARD CRATE

Figure 12. Octobus Cabling On ND—5000
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3.6 THE ACCP

Chapter 3 Octobus Communication

During normal operation the ACCP takes care of the OCTObus
communication between the ND—lOO and the ND—SOOO.
Additionally it checks for errors like timeout, memory
errors, power failure, etc. These activities don't require
any human interference what so ever. This means that
normally, i.e. by delivery, the ACCP is not accessible by
anyone.

However, when the ND—SOOO is not running, the ACCP can be
used to inspect the memory, control store, etc. and to act
as a communication link to the ND—SOOO CPU while debugging
the hardware. To do this, a console must be connected in the
following way:

3.6.1 CONNECTING THE ACCP CONSOLE

When eco level 4 on ACCP is done, the Samson Console print
has to implemented to enable communication with the ACCP
from a terminal.
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In the large cabinet, the ACCP console is connected to the
plug card in the backwiring of the MF—crate, located on the
rear side of the crate in the same position as the ND—SOOO
CPU.

Print 5235, Partno. 324195 ”Samson console maxson"

A[ -

ACCP—connection
JlA (R8232 cable )

D[ J2A

ND—5000. REAR VIEW

Plug card in
Position

20\

Cable to the
ACCP console

ND— 1 OO CARD CRATE

Figure 13. ACCP—Console Connection on the Large Cabinet

*1) This cable will be delivered together with the new cabinet. Its
partnumber is 325705 and it is registered in the MPS system as
CABL—EXT 12/21/22xx Domino
This cable will be delivered with each cabinet.
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In the ND—SOOO Compact cabinet, the ACCP conso] is connected
to a piug card situated in the middle on the right side of
the cabinet.

Print 5236, Partno. 324196 ”Samson consoie comson"

Socket for the
ACCP—conso] plug

JlA (R5232 cabie)

J2A Serial iine connector
(To ND-lOO terminai interface)

Fiat cabie
connection

Socket for the
ACCP console
plug (V .24).

Figure 14. ACCP—console Connection on ND-5000 Compact Cabinet
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Some systems has been delivered in the ”old” large cabinet.
A special kit is prepared for this cabinet version (kit no:
311002). In these cabinets the plug card for NDSOOO Compacts
(print 5236) are mounted in the rear side of the MF-crate.

OTE

When eco level 4 on ACCP is done, the
ND—SOOO Console print has to implemented
to enable communicatione with the ACCP
from a terminal.

When you have connected the console, type (CTRL X> on the
keyboard to perform a software RESET. The display will now
look like this:

ACCP Software Reset performed

Communication ACCP—NDlOO started. Version:

ACCP:

Typing HELP will display the commands available.
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3.6.2 ND-SOOO SELFTEST

SAMSON is equipped with a seTftest feature which gives a
go/nogo test of the CPU at power up/master cTear. The test
is executed by the ACCP and no interaction with other
processors is necessary to perform the test.

After power—up or after ND—SOOO CPU receives a Master-CTear
command via Octobus, a seTftest microprogram is Toaded from
ACCP proms and executed under controT of the ACCP. This
takes appr. 20 seconds, and the host (ND-100) must issue the
ACCP—command 'Read seTftest status' every 2nd—5th second
after a Master CTear untiT the ACCP answers the message.
(When the ACCP executes seTftests, it does not answer
Octobus commands.) This command returns a 16—bit status word
where the resuTt of each test is refTected in a particuTar
bit. If a test was successfuTTy compTeted, the status bit is
0, otherwise 1. This means that aTT bits shoq be 0 when
aTT parts of the seiftest was OK.

If any part of of the seiftest faiTed, the ACCP wiTT toggTe
the Master Reset signaT in order to fTash the red LED

on the edge of the motherboard. This means that the CPU
is dead. The ACCP is stiTT aTive, so in order to debug
errors aTT the test systems may be used. Before this is
done the command RESET—CPU must be issued, or CtrT—X typed
on the consoT.

Note: The seTftest started at Master CTear is a short
version taking appr. 205. The fuTT seTftest must be
started by the command ”RUN SELFTEST". This test takes

appr. 3 minutes.
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THE SELFTEST STATUS
.,

The seTftest status is a 16—bit word where each bit
refers to the different test. If a bit is set, this test has
faiTed.

Bit 15 has a speciaT meaning: If CPU type is 2, i.e. if the
CPU modeT is ND<5400, ND—SSOO or ND—5700, then this bit is
set if the MFbus—controTTer has not been initiaTized with
proper CPU modeT.

The bits are aTTocated as foTTows:

0: BUS test
1: MIR test
2: CS test
3: START/STOP test

” 4: ARC test
5: ALU test
6: REG test
7: TSB test
8: INSTR.CACHE test" 9: DATA CACHE test” 10: CONTROL CACHE test” 11: AAP" 12: -

" l3: -
" l4: —
” 15: CPU modeT not initiaTized

in MF—controTTer
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THE SELFTEST RUN

Chapter 3 Octobus Communication

._

After a power—faiT or MASTER-CLEAR, or when the ACCP—command
RUN—SHORT—SELFTEST is given, a seTftest wiTT be run in the
ND—SOOO.
77

If this seTftest fails, see the description on page

The seTftest comprises the foTTowing sub—tests:

ACCP TocaT RAM test

Bus test

MIR test

ControT Store sampTe test

Start/Stop microprogram test

A,MARG D,AIB test
A,SARG D,AIB test
A,LARG D,AIB test
Loading ControT Store with
seTftest

ALU verify test

Register test

TSB test

Instruction CACHE test

Tests the TocaT RAM on the ACCP module.

Tests the main busses on the CPU

Tests the Micro Instuction Register on the
Mother Board.

Tests some random Tocations on the ControT
Store moduTe

Tests that the microprogram can be started
and stopped.

Tests mini—arguments
Tests short—arguments
Tests Tong-arguments

Loads ControT Store with the next tests.

Tests ACCP communication, AOP and FBUS, true
and faTse ALU operations, ALU status, 0—
register and FBUS shift, status and trap
register, seTection of testobjects, Toop—
counter and index-counters.

Tests WRF—registers, SRF registers, Modus.
HL, LL, L, P, B and R registers and MIC
registers.

Tests TSB as memory and generates TSB
entries.

Tests the instruction CACHE with waTking
zero, waTking one, address in address. Tests
the GTI and USED bits.
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Data CACHE test Tests the data CACHE with waTking zero,
waTking one, address in address. Tests Dirty—
directory, dirty and reserved fiags.

ControT CACHE sampie test Tests that some Tocations can be copied
from ControT Store to the ControT CACHE.

AAP test (Not impiemented yet)

Seiftest compTeted OK No errors found by the seiftest.

Other useful commands:

VALUE <Convert number)
HELP <Command>
LOOK—AT-CUNTROL-STORE <CS address>
LOOK—AT-MEMORY <Address>
LOOP—ON-NEXT—COMMAND <Supress output text ?>
MAIN—FORMAT <BASE (HEX,0CT,DEC)>
READ—ACCP—STATUS
READ-ECO-LEVELS
RESET—CPU
RUN—LONG—SELFTEST
RUN-SHORT-SELFTEST
SEND—KICK—OCTOBUS <DESTINATION><Kick vaTue (process)>
SEND-MULTIBYTE-OCTOBUS <Destination><Subprocess><Message)
SEND-OCTOBUS <Data (l6)>
SET-CLOCK—SPEED <CTock speed (STow,NormaT,Fast)>
SET—KICK—TIMEOUT <Kick timeout (ms)>
SET—SERIAL-LINE <Enab1e nlO-communication via seriaT

Tine ? (y/n)>
START-MICROPROGRAM <CS address>
STOP—MICROPROGRAM
TEST—BUFFERS <ASR/AOB>
TEST—BUSLOOP <Test—pattern>
TEST-MEMORY (From address> (To address>
TRACE—COMMUNICATION—DATA <Trace communication data to

consoT? (y/n)>

OTE

The command SET-CLOCK—SPEED wiTT be
aTTowed to modify the cTock speed
according to the CPU type and CPU modeT.

Ref: ND—SOOO—Hardware Description (ND—05 020) for further
description of the ACCP—commands.

5
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CHAPTER 4 THE HARDWARE TRACE MODULE

This chapter gives a short description of the use of the
hardware trace moduTe.

4.1 THE TRACE MODULE MEMORY

The trace memory of ND—SOOO CPU is 160 bits wide and 4K deep
static RAM. It covers:

0 the three most important busses, MIB, DB and AOP

o the microprogram address

0 aTT ”nanO—state" identifiers

the pipTine WAIT signaT

a wired spare signaT

the signaT TRIGD.

ATT these signaTs wiTT be stored into the memory every
micro— or nano—cycTe for 4 K cycTes, dependent of the
prespecified setup of the tracer.

The memory is accessabTe from microprogram, onTy for read,
in five 32-bits partitions. The content may be read
consecutiveTy from address zero after CTearing the Trace
Address Counter. One of the five read actions, read C‘trace, ,\
wiTT increment the address counter. To Tocate the trigger on
middTe—trace mode, a signaT TRIGD (trigged) is avaiTabTe in
the C-trace word.

4.2 SOFTWARE CONTROL OF THE TRACE MODULE

The Trace module is controTTed by software running in NDlOO.
A set Of MON60 functions are avaiTabTe:

Function 1628 : InitiaTize Trace ModuTe
163B : CTear Trace ModuTe
164B : Arm Trace ModuTe
1658 : Disarm Trace ModuTe
166B : Dump Trace ModuTe
167B : CTear Address Counter

The ND—SOO/SOOO Monitor incTudes a set of commands to A!
.maintain the Trace moduTe on ND—SOOO CPU.
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IN I T IATE-TRACER

To initiate the tracer the foIIowing command is avaiiabie in
the ND-SOO/SOOO Monitor. This command is privIeged and can
onIy be used from user SYSTEM.

INIT-TRACER (trace cyc1e>,<trace mode>,<trig spec.>
<csa>,<c1ear address>

<trace cycIe> = MASTER NanocycIes are traced
MIR — MicrocycIes are traced.

<trace mode) = START — Start at trig and stop at end
of memory.

CENTER — Start when armed, when trigged stop
in oposite memory quadrant.
(Beetween 2 and 3 K are traced after
trig)

END — Start when armed, stop when trigged.

<trig spec.> = MICRO - Trig on a micro programmed trigger
(A,BM02 D,SPEC,CTRACE )

CSA — Trig when MAR = given controI store
address <csa>.

ACCP — Receive trigger from ACCP.

WIRED - Trig when the signai WTRIG_O on
connector C7 pin 827 or XTRIG_1 on
connector C7 pin 831 present.
One of these signaIs may be strapped
to any signaI. WTRIG_0 can be used
if trig on Iow condition of a
signai is wanted and XTRIG_1 if trig
on high conditon.

<csa> = <va1ue> — ControI store address (octaI).
DefauIt = O.

<c1ear addr > = Yes — The address counter wiII be cieared
and the trace memory fiIIed with
a dummy pattern.

—NOTE
The system microprogram wiII after been
started in address 0, initiate the trace
moduie as foIIows before the IDLE 100p
is entered.

Trace cycle = MASTER
Trace mode = END
Trig spec = MICRO

Then the address counter is cieared and
the trace moduIe is armed.
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ARM-TRACER

When this command is given, the tracer wiTT be armed.

DISARM—TRACER

When this command is given, the tracer wiTT be disarmed.

DUMP-TRACE-MEMORY

The trace memory contents are dumped from ND-SOOO CPU, and
examination are started from the trig point. The terminai
screen is fiTTed with the contence of the trace memory. Ref.
Examine-Trace command.

WRITE-TRACE-FILE

WRITE-TRACE—FILE <fi1ename><comment—1ine>

<fi1ename> = Any fiiename. DefauTt fiTe type is :TRAC.

<comment-Tine> = Any free text within 80 characters.
The text shoq describe the error situation.

Write the trace data curentTy beeing examined to a file. The
fiie may Tater be recovered for for further studies.
Together with the trace data, information about the system,
such as time and date, CPU number and ECO Teveis are stored.

READ-TRACE-FILE
Recover trace data and information from fiTe.
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EXAMINE4TRACE

Start examination of current trace. The picture is
positioned at the trigger. .

Next page contains a sampTe of a trace investigation
picture. The sampTe shows a END trace with CSA trig on 1008.
For navigation during trace examination the foTTowing
commands may be used:

> = Position to next page
< = Position to previous page
Move = Move to given (trig reTative)

address
Trigger = Move to trigger address.
Print = Print current page to fiTe.
Get = Seach for pattern.

Cntr1<P> gives back Tast pattern
searched for. The vaTue X wiTT
match any vaTue.

Exit Exit from examination picture.
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ReI. DCC
Trig. MAR MIB DB AOP WAIT IDU DAC MC IMM DMM MIC

dec oct hex hex hex bin hex bin hex hex hex bin
-18 00645 0000C000 00000004 00000001 1 06 000000001 OFO 87 00 001
—17 00645 0000C000 00000004 00000001 1 06 000000001 0F0 87 00 001
-16 00645 0000C000 00000004 00000001 1 06 000000001 0F0 87 00 001
—15 00645 F8000103 00000004 00000001 1 06 000000001 0F0 88 00 001
—14 00645 F8000103 00000004 00000001 1 06 000000001 OFO 97 00 001
—13 00644 F8000103 00000004 00000001 1 08 000000001 OFO 97 00 001
-12 00644 F8000103 00000004 00000001 1 10 000000001 0F0 97 00 001
-11 00645 F8000103 00000004 00000001 1 38 000000001 0F0 97 00 001
—10 00645 F8000103 00000004 00000001 1 18 000000001 0F0 97 00 001

—9 00645 F8000103 00000000 000047FF 1 30 000000001 OFD 97 00 001
—8 00645 F8000103 00000000 FFFFFFFF 1 40 000000001 CPU 97 00 001
—7 00645 F8000103 00000000 FFFFFFFF 1 70 000000001 0F0 97 00 001
—6 00101 F80000FF 00000000 080265A8 1 70 000000001 OFO 97 00 001
—5 00101 F80000FF 00000000 080265A8 1 70 000000001 0F0 97 00 001
—4 00101 F80000FF 00000000 00000001 0 70 000000001 0F0 97 00 001
-3 00101 F80000FF 00000004 00000001 0 70 000000001 010 97 00 001
—2 00100 F80000FF 00000004 00000001 1 70 000000001 010 97 00 001
—1 10243 F80000FF 00000004 00000001 1 00 000000001 080 97 00 001

TRIG> 10244 F80000FF 00000004 00000001 0 00 000000001 0B0 97 00 001
ScroTT (>,<),(Move,Trigger,Print,E):E

MAR - ControI store address.
Entry points if no instruction cache hit

MIB — Activity towards instruction memory
Logcai program addresses
PhysicaT memory addresses
Instruction data at wordboundary

DB — Activity towards data memory.
LogicaI data addresses
PhysicaI memory addresses
Data on word boundary (no data cache hit)

AOP — ATT A operands.
Data memory/cache aIigned
Index register (pre/post addressing mode)

DAC — State-bit from DAC.
IDU - State—bit from IDU.
IMM - State—bit from instruction MM.
DMM — State-bit from data MM.
WIRED — AvaiTabIe to be strapped to any signaT.
WAIT — Pipeiine wait.
DCC,MC — State-bit form Data Cache ControT and

Memory Control.
MIC — State—bit from MIC.

OTE
A11 bits in one trace word are sampied
in the same cycIe. You therefore have
to think about the pipeTine structure
when anaIyzing a trace. MAR trace wiTI
normaIIy be 2 cycIes ahead of the
others, which are IargeTIy traced on
M—IeveI.
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The PipeTine structure:

I ievei +—_________+
MAR

M TeveT MIB +———————————+
IMM

A TeveT IDU

F ieveT

DB
DCC,MC
AOP DB AOP
MIB DCC,MC 4——}
DMM DMM
DAC

“.3 DUMP OF TRACE MEMORY WHEN AN ERROR SITUATION HAS OCCURED

When an error situation occures the trace moduTe may contain
vaiid information. This is described in the ND—SOOO error
message chapter.

The prosedure beiow can be used to dump the trace moduie and
send it to the repair senter together with the defect ND—
5000 CPU.

Enter the ND-500/5000 Monitor from user SYSTEM.

Dump the trace memory.

N5000:DUMP—TRACE-MEMORY«

type E: to 90 exit from the examine-trace picture.

Then write the trace dump to a fiie by using the
command:

N5000:WRITE—TRACE-FILE«
Fiie namez'TRACE—DUMP'a
Comments:Prot.vioT in PEDd

Copy this fiTe to a fTOppy discette and send the
discette with the
defect ND—SOOO CPU. In this exampie the fiTe name is

TRACE-DUMPzTRAC.

Rearm the trace moduie.

N50002ARM-TRACERd

A rearming of the trace moduTe is required if onTy a
dump of trace memory has been done. If the ND-SOOO CPU
has to be exchanged this command is not required.
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4.4 ND-SOOO TRACE MODULE DECODING TOOLS

A ND100 program has been made to investigate the trace dump
fiTe. The program is caTTed NDSOOO—Trace ModuTe.

@NSOOO—TRACER¢

**********************k*********************************

**** N D 5 O 0 0 Trace moduie DECEMBER 2, 1987 ****
********************************************************

CommandzHELPd

HELP or ? - wiTT give you heTp
EXAMINE—TRACE—MEMORY Examine trace contents
READ—TRACE-FILE Read a trace mem. contents from fiTe
WRITE-TRACE—FILE Write contents of trace mem. to a fiTe
EXIT - Leave the program

Command2READ-TRACE—FILEd
From fiTe :SAVE—TRACEa

Date 87.11.19 10:41:08 CPU no: 191480 Sintran K Rev: 05400
Micro program version : 11323

MB.2 ALU l AAP.4 IDAC.— IDA.2 MM.1 CACHE.1 CS.2 MIC.2 ACCP.1
09.b OO.C 02.a —- 03.a 03.C 01.C 03.b 00.b 04.c

Text: PROT VIOL

Joanna—by Jonny OddeneiosLSiniran Data © 2011 7
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Command:EXAMINE—TRACE¢

R91.
Trig.
D
TRIG)

«omwmmhumr—n

10
11
12
13
14
15
16
17
18
19

Scro11 (>,<),(Move,Trigger,Print,Get,Format,Backw,E):

MAR
0
00103
14201
00104
00105
00000
14202
00026
14203
00104
00105
00000
14204
14205
14206
14211
14212
14212
14212
14212
14212

NIB
0
01000053113
01000036107
01000036107
01000036107
01000036107
01000036107
01000036107
01000036107
01000036107
01000036107
01000036107
01000036107
01000036107
01000036107
01000036107
01000036107
01000036107
01000036107
01000036107
01000036107

Command2EXITa

Scanned by Jnnny Oddene for Sin’rran Data © 7011

DB
0
26000116164
00000000001
00000000001
00000000001
00000000001
00000000001
00000000001
00000000001
00000000001
00000024004
00000000001
00000000001
00000000001
00000000001
00000024014
00000000001
00000024014
00000024014
00000024014
00000024014

AOP
0
00000000001
00000000001
00000000001
00000000001
00000000001
00000000001
00000000001
00000000001
00000024004
00000000000
00000000001
00000000001
00000000001
00000000001
00000000000
00000000001
00000000001
05003000000
05003000000
05003000000

WI
WA
B
00
10
00
00
00
10
00
00
00
00
00
10
00
00
00
10
11
11
11
11

IDU IDU
STA SUB DAC
D 0 H

02F
02F
02F
02F
02F
02F
02F
02F
02F
02F
02F
02F
02F
OAB
02F
02F
02F
02F
02F
02F

IFTIOOOOOOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOOOOO

DCC
MC

010
010
000
010
010
010
000
010
010
010
010
010
000
010
010
010
243
242
242
242

63

IMM DMM MIC
H H B
00 00 111
00 00 011
00 00 111
00 00 111
00 00 111
00 00 011
00 00 111
00 00 111
00 00 111
00 00 111
00 00 111
00 00 011
00 00 111
00 00 111
00 00 111
00 00 111
00 00 111
oo 01 111
00 00 111
00 00 111
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CHAPTER 5 MAINTENANCE

.n

This chapter gives some hints and advice on different
maintenance tasks.

5.1 PREVENTIVE MAINTENANCE

Make a habit of checking the fans and voltages each time you
open up the ND—SOOO cabinet. Some parts collect a lot of
dust, so regular cleaning is good preventive maintenance and
increases system uptime.

5.2 FANS

Check that all fans are running.

Inspect the fans mounted on top of the cabinet to make sure
that all of them are working.

The other fan trays are of the "plug—in" type which are
disconnected from the AC mains when you take them out of the
cabinet. All fans are of the same type and size. The best
way to find out if an individual fan is working or not is to
pull out the fan tray without first turning off the mains
switch. As the fans will continue to rotate for a while
after they have been disconnected, you will be able to see
if one or more fans go markedly slower than the others. In
that case they should be replaced.

The power supplies has their own fan tray, mounted under the
power supplies on the back of the cabinet.
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5.3 VOLTAGES

Figure 15. The fans

Check the voltages when the computer is fully configurated.
Attach a voltmeter to the points marked TP (test point) on
the power supply. Adjustments are made by turning the screws
marked ADJ (adjustment) till the voltmeter shows the correct
value. See section 1.3 for details.

When this is done on all power modules, you can check that
there are no open circuits or voltage drops. This is done by
measuring the voltage at the point where the bus-bar is
connected to the ND-100 crate. The drop in voltage from the
power supply to the card crate should be below 50 mV, and it
is not necessary to do any further adjustments.

A battery pack is located inside the standby power supply
DC300. The battery pack is a plug in module, fastened by two
screws behind the front plate on the right hand side. If you
suspect that the battery is flat, note that there is a 20
Amp fuse on the at the back of the battery module. This fuse
will go if the battery plug is shortened by a mistake. The

battery is supposed to last for 4—5 years without any
maintenance
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The power modules themselves don't need any maintenance.

5.4 LEDS

The LEDs are described in detail in Chapter 8. 0n the mother
board of the ND—SOOO CPU, a yellow LED (number three,
counting from the top) tells if the tracer has been
triggered. The tracer consists of some memory and logic is
reserved for supervising what is happening inside the CPU.
If something goes wrong, all activity prior to this error
condition will have been logged and stored in the trace
module. It is extremly important to save this information
for later use. This can be done as follows:

Copy the trace memory to the shared memory by giving the
monitor command

DUMP-TRACEeMEMORY

The trace data will also be displayed on your terminal, but
you can exit from the screen picture to be able to save this
trace onto a file by the command

WRITE—TRACE—FILE

Now you can do a regular floppy dump, and send the floppy
and a written statment of what really happened together with
the defective module to the repair centre.

5.5 THE ECO-SYSTEM

It is now possible to read the current ECO status of the
module from the ACCP console or a terminal. This is done by
typing READ-ECO-LEVELS in the ACCP command mode, or by
typing VERSION in the ND—SOOO monitor. See example of the
using this command in the chapter ”Debugging commands in the
ND-SOOO monitor".

The VERSION command will also give additional information
about the microprogram and so on. The ECO status may also be
read from small paper labels on the module itself, as usual.
New CPUs from stock will also have their ECO level printed
on the packaging.

All ECO's on the NDSOOO module will be carried out by the
Central Repair Centre. This because of the compact layout of
this unit and the need for special tools. But it is
necessary to know how to find current ECO level on the
NDSOOO CPU.
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Normaiiy the ECO 1eve1 is found on the paper 1abe1 on the
card edge of the mother board.

Exampie:

324602 S.n0. ECO: 320001 S.no. ECO:

[ Part L Serial no. 1 Eco [ CPU L Seriai no. L Eco 1eve1
no. for the ievei type for the for the

modui for the whoie modui whoie mod
ui

modu]
If the 1abe1 is missing, it is necesarry to determine the
ECO 1evei out of what the NSOOO:VERSION command dispiay.

DETERMINE CURRENT ECO LEVEL

The monitor command N5000:VERSION wiii dispiay the version
of the microprogram and the ECO number on each baby moduie
and the Mother Board. This is possibie because of a strap—
fieid and a print status PAL on each baby moduie that is
coded to the current ECO ievei which can be-read out by SW.

When we have found the current ECO numbers on each moduie
comprised in the NDSOOO CPU, we can decide the ECO 1eve1 on
the CPU by using the ECO—register( Ref.: Service Hand Book).
To use this correctiy, we need to know the rules behind this
register and the procedure to determine the ECO 1eve1 on the
CPU.

This procedure wiii be demonstratet by an exampie:

STEP 1 :

ND-SOOO: VERSION

Subsystem part: 88‘ 2.18 REV.—JOO BETA.
System part...: 88. 3. 1
Swapper.......: 88.03.04
Micro program.: 11825
Cpu type......: 5700
Accp version..: 87.10 16A01

Module: MB.2 ALU.1 AAP.4 IDA.2 MMS.1 CS.2 CACHE.1 MIC.1 ACCP.1
ECO no: 12a lc 2a 5a 36 3b 2c Ob 7c

This output has to be used together with the exampie of a
ECO—register on the next page.
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Procedure

Chapter 5 Maintenance

STEP 2: For each module, underline the firs occurance of the
current ECO number. Read from buttom and upwards. Procedure:
(Do check that you are in the right colomn. Two different
card layout for the ACCP. In this example the actual values
will be: MB —033, ALU -028, AAP -036, IDA —029, MM —015B,

CS —021, CACHE -OZ3, MIC —014B, ACCP.01 —O34.

STEP 3: Look for the uppermost underlined ECO number. (In
this example AAP.O4 —036) If an arrow is present on this
line, this means that this line is not legal, and you have
to use the one abowe. Underline this line. With this line,
the ECO level of the module is defined.

STEP 4: For each module, compare the current ECO number with
the number indicated under ECO level. Any mismatch here
means that you are running a combination of babies that is
not tested against each other. The ND—SOOO CPU should then
be exchanged.

The MB, ECO no. —O33 has to be checked against eco—level —
036. Here, 12a is found on both places and this is legal.
The ALU —028 must be checked against —O36. (This is also
legal, because there is only a dummy (D) on the C-print).

If you don't have the last ECO level on your module, put
attension to the field—action field. The star code means:

— No field action.

* If symptoms detected. The ECO is to be
executed only when the symptoms
specified occurs.

** Must be done. The ECO must be executed
by next P.M.

*** Urgent! The ECO must be executed as
soon as possible.

Unnecesarry ECO-level updating is waste of time and money,
so please think twice before exchanging the module for ECO
updating:

"Do the error really concern the ND-SOOO?"
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Some genarai rules behind the ECO—register:

LINE N0 EXPLANATION

—From one 1eve1 to a higher one, oniy one ECO is issued.
020—020 —Introduction of a new PCB. (CS)
029—030 —Oniy an ECO on one of the PCBs, ALU d print. Dummy (D) on c.
021-022 —ECO has to be carried out on all PCB versions of a baby

moduie. (MB.02)
0188—20 —An ECO requires another ECO on another moduie.(IDA,MB)
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5.6 SUBSTITUTING MODULES

Field service is to replace defective parts of the ND—SOOO
based on trouble shooting. Note that you must always replace
the whole ND-SOOO CPU. The reason is that special tools are
needed to disassemble this module.

Before removing or replacing cards in the card racks,,you
must remember to turn off the power. This is done by turning
the key switch on the operator panel OFF. When you have
earthed yourself using the wrist strap, you can pull the
relevant card out of the crate.

After having installed a new card, you must make sure that
this one is working better by running the same software that
failed before.
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/-\

5.7 THE CPU TRANSPORT BOX

CPUs are packed and stored in antistatic bags inside boxes
speciaTTy designed for storage and transport. Inside this
box there is an antistatic frame made of poiystyrene. The
box is marked with the CPU type, part number and ECO TeveT.
It is especiaTTy important that the CPU does not Teave this
packaging before it is to be instaTTed in a machine.

OTE

You must earth yourseTf to the cabinet
before you touch the CPU card.

The defective CPU must be pTaced in the packaging together
with trace—dump fToppy and error messages and sent to the
CentraT Repair Centre.

Figure 16. The CPU transport box
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CHAPTER 6 TROUBLESHOOTING

6.1 ND-lOO ERROR

This fTow-chart refers to the proper actions to be take when
SINTRAN enters different error conditions.

Y STEP 1 N
E SINTRAN running? 0
s _1

Y STEP 2 N
E SINTRAN stopped? 0 _lT
Y STEP 3 N
E SINTRAN hanging? O P R O C E D U R E :l—s _l

Check TeveT, push STOP
button, and go to step 4

Ref."ND-lOO WILL NOT
Y STEP 4 N RESPOND AT ALL“ in

PossibTe to operate 0 ND—lOO Maint. ManuaT
in STOP mode?

Ref."ND-100 STOPPED 0R
HANGING 0N LEVEL
DIFFERENT FROM 14" in

Y STEP 5 N ND-lOO Maint. Manuai

I—-E
Active TeveT=l4? O

S

:J:_||"|'I

Ref."ND-100 STOPPED 0R
HANGING 0N LEVEL 14" in
ND—lOO Maint. ManuaT

41 Ref."N0 RESPONSE FROM
1 CERTAIN TERMINALS" in

Y STEP 6 N ND—lOO Maint. ManuaT
E SINTRAN reports an O

[—-S error? Ref."ERROR MESSAGES
FROM SINTRAN III” in
ND—lOO Maint. ManuaT

Figure 17. ND—JOO Error Conditions
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6.2 ERRORS DURING STARTUP

This section expiains what what happens during startup of
the ND—SOOO and about possibie errors that might occure.

6.2.1 LOADING OF CONTROL STORE

(l)(6)(9)(11) I
l O O
C P U E OCTO ACCESS
(4) (12) E BUS MODULE

I
2(10)

(3) E ACCP (8)
MF - input/output

DISK CONTROLL registers

C-SzDATA

— CONTROL—STORE
(2) CPU Data M BABY—MODULE

fie1d F
extension—
———————— M

E
M
O

(2) R MFB CHANNEL
(X5ACCPBUF)————- Y CONTROLLER

to buffer
used for
transfer
of 1arge
amount of
data (1 pg)

Numbers in parenthesis refers to the different states in the
flow—chart diagram on the next two pages.
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Load—control—store flow:

Chapter 6 Troubleshooting

E,

No OLDSOO LOAD CSND—SOOO ?

1
Yes

RESET NSOOO CPU
(1) Multibyte mess. to

ACCP.

(

(2) Initialisation
of parameters in
CPUDF-extension.
Verification of
ACCPBUF.

)

——+ Read one page of
C-S DATA from disk.

(5) COPY TO ACCP—BUFFER

)

Octobus message to
(6) ACCP telling ACCP to

load that page to CS.

)

The ACCP reads from
(7) ACCPBUF, does a parity

check and writes to CS

)
End Of File ?

No

% Possible error: 500 MONITOR NOT INITIALIZED.

% Possible error: ERROR IN MEMORY CONFIGURATION
% Possible error: ERROR IN VERIFYING PARA POINTER.

Z Possible error: ND—lOO ERRORS

FIRST PAGE ? — YES
——1

If first page,
ND-lOO fill in

(4) some parameters.
(PST, CNTXT BL.)

% The ACCP will count number of '1' and report
% back to ND-lOO over octobus.
% Possible error: CHECK SUM ERROR

2/: Continue next page
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l

Rudimentary check
Every 10000 byte is read

(8) from CS and compared with % PossibIe error :
C—S DATA to verify that the % ERROR IN LOADING CONTROL STORE
Ioading has went out OK.

i
Z PossibIe error:

(9) Start Microprogram % LOADING COMPLETED. STARTING MIC PROG FAILED.

, I

(10) Reading CPU mode] % PossibIe error:
from controIIer Z

l
% PossibIe error:

(11) Enable Kick % LOADING COMPLETED. STARTING MIC PROG FAILED.

(12) Read Microprogram Version % PossibIe error: LOADING COMPLETED,
% READING MICROPROGRAM VERSION FAILED.
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5.2.2081FFERENT
ERROR MESSAGES THAT CAN OCCURE DURING START—UP 0F

ATTEMPT TO START THE ND—SOO-MONITOR DON'T SUCCEED

ND—100 HANG 0N LEVEL 13 AND 14 HHEN ENTERING N5000 MONITOR
FIRST TIME

Explaination When trying to start the ND—500—monitor, the ND—lOO hang on
ievei 13 and 14. The reason for this couid be errors in
accessing MF—Line—Driver (100 BUS error) or errors on the
MF—Line—Driver itseif. ,-\

Action Run the 100 test—program CONFIG.

ND—SOO—MONITOR NOT INITIALIZED

The reason for this error couid be OCTOBUS errors or error
on the ACCP—moduie in the SOOO-CPU. Wrong parameters in the
MF-BUS configuration couid aiso be the reason.

Explaination During SINTRAN start-up procedure it wiii find out whether
there is an ND—SOOO or ND-SOO present in the system by
sending IOX 's to the different interfaces via OCTOBUS. If
one or more NSOOO's are found, MASTER-CLEAR on NSOOU and
reset ACCP is performed on the identified CPU's. This wiii
initiate a short NSOOO CPU seiftest. The iowest byte in CPU
df variabie CPUAVAILABLE is updated according to
configuration. If no CPU is found, the user wiii be denied
access to ND-SOO—MONITOR and an error message wiii be given.

Action Possibie error could be on octobus. Connect a terminai to
ACCP consoi and MF—consoi. Verify the octobus communication
by the MF-consoi command

>LIST-0CTOBUS—STATION.

Check that the station numbers are correct for the different
siot positions.

If errors, check the octobus switches on MF Tine—driver and
the MF—Bus Controiier (Doubie Bus Controiier). (The octobus
speed shouid be ”0” for COMSON and MAXON. "2" for beta-
cabinet). 00 aiso check any loose connections in the octobus
wiring.

Check the ACCP function by running seiftest from the ACCP
consoi.

If octobus tests stiii faiis, exchange the faiiing moduie.

Check the MF—BUS configuration and parameters.
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ND-SOOO SELFTEST IS FAILING

BUS test failed
Result: OOOOFFFFH
Expected: 12345678H
Continue this test? [Y/N]:

OTE

If the seTftest faiTs in the
Instruction or Data CACHE test, check
that both the Program and Data CACHE
enabTe switches are set in the ON
position. Perform a software RESET by
pressing <CTRL X).

The seTftest can be started by the foTTowing ACCP commands:

ACCP:RUN—SHORT—SELFTEST«

A short version of the seTftest is started (approx. 20 sec).

ACCPzRUN-LONG—SELFTESTa

or from ND-SOO/SOOO Monitor by the command:

ND—5000:RUN—SELFTEST¢

Start the fuTT seTftest of the ND-SOOO CPU. This test takes
appr. 3 minutes, and in addition to the Master Ciear

:jliZest
it incTudes a thorough test of control store and

ND—50002MASTER—CLEARd

Perform a master clear message via the Octobus to ND—SOOO
CPU and a short seTftest is started.

OTE

When the seTftest is finished the
controT store has to be reToaded. The
seTftest wiTT destroy the controT store.
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If the seiftest fails, the red indicator on the edge of the
motherboard starts flashing, and the foiiowing message
appears on the error device:

23/10—13204 Nd—SOO/SOOO CPU 1: process 1: (SYSTEMiTERMINAL—42
ND-5000 seiftest faiied in:
SB...—ALU test

This means that the the ALU test faiied.

When the user enters the ND—SOO/SOOO Monitor he wii] get a
message that seiftest has faiied.

ND-SOO/SOOO MONITOR Version 101 87. 9. l / 87. 9.17
ND—5000 seiftest faiied in:

.SB...- ALU test
NSOOO:

The foiiowing command can be used to reset the the ND-SOOO
CPU:

ND—SOOO:RESET-CPU«

This wiii perform a reset CPU message via the Octobus to the
ND-SOOO. The ACCP wiii be reinitiated. This command wi11
reset the ND-SOOO CPU if the seiftest has faiied, and the
red indicator on the edge of the motherboard.

OTE

If the seiftest has faiied and after
RESET—CPU has been performed, a new
seiftest can be started either by the
command MASTER—CLEAR or RUN—SELFTEST.
If the seiftest faiis again the ND-SOOO
CPU has to be exchanged.
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In addition:

ND—SOO/SOOO MONITOR Version 101 87. 9. l / 87. 9.17
ND—SOOO seIftest faiIed in:
178...—
NSOOO:

Explaination After the execution of the seIftest, the ACCP sends a
multibyte message to the controiier asking for the CPU type.
Any mismatch between the the CPU mode] returned and the CPU—
type (possibie types are CPU I, CPU II ans CPU III) one
resuIts in an error message mentioned abowe. If the ND—SOOO
CPU don't receive any CPU mode] from the controIIer, caused
by octobus communication probIems, this wiII be reported to
the ACCP consoIe.

'Action Connect an terminai as ACCP consoI. This may give more
information about the reason for the troubIe.

PossibIe errormessages from ACCP consoI could be:

MF Bus controIIer not found on octobus station 2—7.

I

Action Check OCTOBUS communication.

MF Bus controiier has incorrect CPU mode] setting.

I

Action -Check ECO IeveI on the controIIer and the ND-SOOO ACCP
moduie .

—Set correct CPU mode].
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ERRORS DURING LOADING 0F CONTROL-STORE

The next step of initiaiization takes pTace when the first
MON 60 caii is executed. A routine CONSOMD is caiied to
connect octobus OMD number. This wiiT make it possibie for
N100 to receive muTtibyte messages from ACCP. If this is OK,
the CPUAVAILABLE bit SALIVE is set. If not OK, octobus
messages wiTT Tater give appropriate error messages.

The buffers for N5000-N100 communication wiii be aTiocated
in shared (MF) memory, e.g. mon60 buffers, octobus buffer,
message buffers, fast—UDMA buffers etc.

Normaiiy the first MON 60 function wiii be RESERVE—
PROCESS(158). If this is the first access to system monitor,
severai TocaT tabies are initiaiized (e g. swap—fiie—
tabie.segment tabie). The resuit of the ND—5000 seitest wiTT
be checked, and octobus OMB and ident number wiTT be sent to
ACCP.

If the next function is piace, start—standard—domain or
aiike, the necessary action to make the system run wiTT be
performed automaticaiiy. This sequence wiTT contain the
foiiowing :

Load controT-store (func 37) inciuding a reset on ND—SOOO
CPU and a verification of memory addresses in communication
with ACCP (ACCP function: Verify Parameter Pointer). A 2Kb
buffer in the MF- memory is used for transfering. The
pointer to this page (XSACCPBUF) is found in the negative
part of the dummy message (—17 and —16). This buffer is
verified in the foTTowing way:

The ND-100 writes a bit pattern to the transmission buffer
which is read by the ACCP and sent over to ND-100 again over
OCTOBUS. Any mismatch here wiTT be reported as:

ERROR 2174 ERROR IN VERIFYING PARAMETER POINTER
I

Action Check the memory configuration.

Next step in the Loading ControT Store procedure is to Toad
the first page of CONTROL-STORE DATA into the transmission
buffer. Some system parameters are patched into this first
page. Then this page is read by the ACCP and Toaded into the
ND—SOOO Control Store memory. Every 1000 byte comparison is
performed on the CONTROL-STORE DATA fiie and Controi Store
in the ND-5000. Errors here gives:

ERROR 2154 CHECK SUM ERROR
I

Scanned by_.1onn.y_0ddene_faLSinitan Data© 2011—



Scanned by Jonny Oddene for Sintran Data © 2011

Chapter 6 Troubleshooting 81

Action Run the long self test from the ACCP consol by the command:
RUN-LONG—SELFTEST If failing, replace the 5000 CPU.

After the Control Store has been loaded, the ND—lOO reads
some loacations from the Control Store module to verify that
CONTROL—STORE DATA has been loaded correctly. The content of
these bytes is checked against the content of the CONTROL-
STORE DATA file. Mismatch here gives:

l ERROR IN LOADING CONTROL STORE
I

Explaination

Action

Action

The Control store memory is not loaded correctly.

Replace the 5000 CPU.

Then the microprogram is started. The microprogram asks:
"WHO AM I?"

If wrong CPU model set from the MF—consol and the correct
microprogram is loaded.

—CPU I will run as a slow version of 5200.
-CPU II will run as 5400.
—CPU III will run as 5400

If the correct microprogram version is used:

—Set the correct CPU model by using the
updating tool.

—Perform the command: MASTER-CLEAR.
-Reload Control Store.

If correct CPU model is set on the controller:

-Copy the correct microprogram version to
CONTROL-STOREzDATA.

-Reload Control Store.

Next step in the start—up procedure is to enable for kicks
on octobus. Then the ND—SOO-Monitor reads the microprogram
version.

Possible error message:

l LOADING COMPLETED. READ MICROPROGRAM VERSION FAILED.
I
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Explaination

Action

Chapter 6 TroubTeshooting

The ND—lOO is not abTe to read the microprogam version. The
reason for this coq be wrong micro program version, Hw
fauTt on 5000 moduTe or error in communication between 100 —
5000.

Check and reToad the microprogram. If stiTT faiTing, repTace
the 5000 CPU.

LOADING COMPLETED.
FATAL SYSTEM ERROR.
NSOO/SOOO TIMEOUT.

Explaination

Action

If this error occure during Toading of controT store, the
error coq be caused by errors in CONTROL—STORE DATA.

The timeout error is expTained under "N500/5000 TIMEOUT" in
this troubTe shooting chapter.

Priority:
-Copy a new microprogram version to

CONTROL—STORE DATA on disk.
—Exchange 5000 CPU.
—Run a memory test from ND—lOO.
—Test communication from NDSOOO to memory.
—Run memory—test from MF consoT.

If the error is stiTT not soTved, Took at the expTanations
to the message ”NSOO/SOOO TIMEOUT“ Tater in this troubTe
shooting chapter.

The next step in the start—up procedure is to Toad and start
swapper. Errors that coq occure here is expTained other
pTaces in this chapter, see page 84.
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6.2.3 ND-SOO ERROR MESSAGES

GENERAL

This section gives an overview of the different error
messages from the ND-SOOO computer.

You wiii aiso find an expianation of each error message and
advice for troubTe—shooting procedures.

Error messages: See page:

*** FATAL SYSTEM ERROR *** -—
*** NDSOOO HARDWARE FAULT *** ——
PAGE FAULT -—
PROTECT VIOLATION --
INDEX SCALING ERROR ——
ILLEGAL INSTRUCTION CODE -—
INSTRUCTION SEQUENCE ERROR -—
ILLEGAL OPERAND SPECIFIER ——
TRAP HANDLER MISSING -—

Table 9. Survey of ND—5000 error messages
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FATAL SYSTEM ERROR MESSAGES

A group of errors are fatai to the system. These errors are
detected by the N500 driver, System Monitor or by the
Swapper. ATT processes running in ND—SOOO wiTT be aborted.

The error message aiways the heading (1. Tine):

*** FATAL SYSTEM ERRU? ***

Second Tine of the error message

ND—500/5000 time-out
Time—out, impossibie to terminate ND—SOO/SOOO
FataT error from System Monitor

FataT error from Swapper
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ND-5(I)/5(ID TIME UJT

*** FATAL SYSTEM ERROR *‘*

ND—500/5000 time-out

N100 STATUS 000000
N500 STATUS 000000
MAR 000000000000 MICRO P: 00000177777

An Error message wiii in addition to the user error message
be written on the Error device:

20/08—12235
Error code:

Explaination

Action

Nd-500/5000 CPU 1: process 1: [SYSTEHITERHINAL-SZ

2000B ND—500/5000 time-out

Two different situations may be orgin to this error message:

0 The watchdog message [Read microprogram
version) has not been processed by the
microprogram in ND—SOOO CPU or this is
not indicated in the status of the message.

0 ND—100 is unable to reserve the execution
queue semaphore. This will normally
indicate that the microprogram has not
released it in time, which is due to
ND5000 hardware problems.

1. If this problem occures during normal runtime on the ND-
5000.

c Find the extended datafield (Ref: Appendix]:

Look at location x55ema.
If x55ema = 0: Look at the location x5proc. If x5proc = a
process number then it means that neither ND—SOOO
microprogram or ND—100 has reserved the execution queue and
a process was executing macro code. Use the command LOOK-AT-
HARDHARE to find the program counter and the process number.

N5000: LOOK-AT-HARDHARE d

A iist of registers is dispiayed. Look for SRF17 and the P
register. The content of SRF17 - 1 was the current process.
The P register points to the instruction.

Restart ND—SOOO and piece the faiiing process and Took at
the faiTing instruction using the P register.

If x5proc = —1: The ND—5000 microprogram is in the idTe ioop
or have just Teft the idie ioop to scan the execution queue,
but not reserved it yet. In this case the ND-SOOO CPU don‘t
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,,\

response to any kicks (external traps).

Possibie error:
— ND—SOOD CPU or microprogram.
— MF memory

If XSsema = —1: Look at the location xprocNo. If xprocNo =
0: ND—lOO has reserved the execution queue. If this is the
case may be something wrong with:
— System monitor or the NDSOO driver.
— ND-lOO CPU or memory.

If xprocNo = 1 to 4: The ND—SOOO microprogram has reserved
the execution queue. If this is the case may be something
wrong with:
— ND—SOOO CPU.
— System monitor or the NDSOO driver. -

— MF memory.

0 Take a Memtof dump of the situation.

2. If this probiem occures during start up of ND—SOOO.

See chapter about error when start up
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ffi

"** FATAL SYSTEM ERROR ‘*'

Time out, impossible to terminate ND-500/5000

An Error message wiii in addition to the user error message
be written on the Error device:

20/08—12:35 Nd—500/5000 CPU 1: process 1: [SYSTEfllTERHINAL—SZ
Time out, impossible to terminate ND-500/5000

Explaination This error occures when ND—lOO sends a terminate message to
ND—SOOO CPU, and the ND—SOOO does't respond within certain’“‘ time limit (at present approx. 0.6 sec ).

Action Same as for Time out message.
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FATAL ERROR FRGVI SYSTEM “MTG?

**‘ FATAL SYSTEM ERROR ***

Fatal error from System Monitor Errcode: 30

An Error message will in addition to the user error message
be written on the Error device:

20/08-12:35 Nd—500/5000 CPU 1: process 1: [SYSTEH]TERHINAL-52
Error code: 2014B Fatal error from System Monitor

The complete error codes is in range from 23008 to 23478.
Only the displacement above 23008 will be regarded as
subcodes to Fatal error from System Monitor. Ref. appendix
Fatal error from System Monitor.

Calculate the complete error code: 23008 + 308 = 23308

Explaination If this error occures during startup of the ND-SOOO, it is
because the system monitor detects that something is wrong
when initializing the Swapper (load Swapper or starting the
Swapper).

However, if this error occures during processing, the system
monitor has found an error in the system tables.

Possible errors could be:

0 The system monitor has been corrupted.

0 Error in memory configuration.

0 Error in memory switch settings.

0 Other serious MF memory errors.

0 Octobus errors.

Action 0 Restart ND—5000 by a warm start or a cold
start.

0 Check that the SWAPPER PSEG and
SWAPPER DSEG files are ok.

o Check that the ND—SOOO selftest runs ok.

0 Exchange the ND—SOOO CPU and see if the
problem is solved.

0 Run test programs on ND—lOO.
Disc—tema, Memory, Instruction, Cache,
Paging and Octobus test.
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THE SWAPPER STCPPED

*** FATAL SYSTEM ERROR ***

The Swapper stopped
PAGE FAULT
At program address: 1 22428
Logical address: 1 1024460B
Physical segment: 58D
MEMORY MANAGEMENT STATUS: 227010160008

An Error message wiTT in addition to the user error message
be written on the Error device:

20/08—12:35 Nd-500/5000 CPU 1: process 1: [SYSTEfllTERHINAL-SZ
Error code: 2070B The Swapper stopped

Explaination The ND-SOO driver detects a fataT trap in the message
buffer. If the current process is the Swapper process
(process No, 0), the trap is fataT for the system. The
swapper is stopped and the error message wiTT be written.

The reason for the stop is given in the third Tine of the
error message and can be one of the error situations Tisted
beTow:

0 PAGE FAULT (As in our exampTe)
o PROTECT VIOLATION
o HARDWARE FAULT
o ILLEGAL INSTRUCTION CODE
0 ILLEGAL OPERAND SPECIFIER
o INSTRUCTION SEQUENCE ERROR
0 INDEX SCALING ERROR
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Action The action depends on the error message:

PAGE FAULT 2

0 Check that the internaT hardware tracer has trigged. If
so, cTear the FERROR fTag and dump trace memory to a
fiTe.

0 Proceed with step 2 to find the instruction that caused
the error. ATso see the PAGE FAULT error message.

PROTECT VIOLATION:

o Check that the interna] hardware tracer has trigged. If
so, cTear the FERROR fTag and dump trace memory to a
fiTe.

0 Proceed with step 2.

A150 see the PROTECT VIOLATION error message.

HARDWARE FAULT:

0 Check that the internaT hardware tracer has trigged. If
so, cTear the FERROR fTag and dump trace memory to a
fiTe.

0 Proceed with step 2.

ATso see the HARDWARE FAULT error message.

ILLEGAL INSTRUCTION CODE-

o Check that the internaT hardware tracer has trigged. If
so, cTear the FERROR fTag and dump trace memory to a
fiTe.

o 60 to step 2 to find the instruction that caused the
error.

A150 see the ILLEGAL INSTRUCTION CODE error message.

ILLEGAL OPERAND SPECIFIER:

0 Check that the internaT hardware tracer has trigged. If
so, cTear the FERROR fTag and dump trace memory to a
fiTe.

0 Go to step 2 to find the instruction that caused the
error.

ATso see the ILLEGAL OPERAND SPECIFIER CODE error
message.
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INSTRUCTION SEQUENCE ERROR:

0 Check that the internaI hardware tracer has‘trigged. If
so, cIear the FERROR fIag and dump trace memory to a
fiIe.

0 Go to step 2 to find the instruction that caused the
error.

AIso see the INSTRUCTION SEQUENCE error message.

INDEX SCALING ERROR:

0 Check that the internal hardware tracer has trigged. If
so, ciear the FERROR fIag and dump trace memory to a
fiIe.

0 See the INDEX SCALING error message.
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STEPZ
If you want to have a‘Took at the instruction causing this
error, you must first cTear the FERROR fTag. This fTag is
aTways set when FATAL SYSTEM ERRORS occur.

The fTag is cTeared Tike this:

@LOOK—AT S3DPIT~'
READY
4227/ nnnnnn
nnnnnn-IZ/ yyyyyy
yyyyyy+l3l 2070 2

Now you can use the LOOK-AT—REGISTER command on the swapper
process from the ND-SOO—Monitor. Log in as user SYSTEM and
do as described beTow:

N500: ATTACH—PROCESS 04
N500: LOOK—AT-REGISTER P
P : XXXXXXXXXXXé:
P1 xxxxxxxxxxx:<Féiling instruction)

N500: EXIT“J
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(/‘\

FATAL ERROR FRGW SWAPPER

*** FATAL SYSTEM ERROR "*

Fatal Error from Swapper
Error Code : 31B

An Error message wiTT in addition to the user error message
be written on the Error device:

20/08—12:35 Nd—500/5000 CPU 1: process 1: [SYSTEH)TERHINAL—52
Error code: 2047B Fatal error from Swapper

Explaination This fataT error is detected by the Swapper and reported to
the driver. ATT processes running wiTT be aborted.

The error coq be caused by aimost anything.

SINTRAN III error
System Monitor error
FiTe system error
ND-SOOO hardware error
InternaT error in the swapper
ND—lOO hardware error

A iist of sub error-codes is found in the appendix.

Action 0 Record aii ND—5000 activity that was
active when this error occured:

NSOOO: LIST-ACTIVE-SEGMENT -2 d

A11 active segments for each process are
printed out, even the swapper process.

0 Ciear the FERROR fiag by doing the
foTTowing:

@LOOK-AT S3DPI'I‘¢J
READY
4227/ nnnnnn
nnnnnn-12/ yyyyyy
yyyyyy+13l 2070 9:

0 Take a dump of the Swapper data segment by
using the command DUMP—SWAPPER in the
ND-SOO/SOOO Monitor. Ref chapter
”Debugging commands in the ND—SOOO
monitor”.

0 Run test on the fiTesystem (Fiiesystem
investigator).

0 Run test on NDlOO CPU and memory.
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0 Exchange the ND—SOOO CPU and start up the
system to see if the probiem is soived by
exchanging the CPU.

0 If not, the dump should be investigated.
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HARDWARE FAULT

If a Hardware Fault trap condition is reported back to the
ND-SOO/SOOO Monitor the following error message will be
written:

‘** NDSOOO HARDWARE FAULT *“

At program address: 1 31B
From CPU in slot position: 6D
Logical address: 1 466414B
MEMORY MANAGEMENT STATUS: SB
DATA POFF read request
Physical address: 13 1377764143
Physical segment: 8D
HR: 13771B
ACCP status: 627508
BADAP: 140B

An Error message will in addition to the user error message
be written on the Error device:

20/08-12z35 Nd-SOO/SOOO CPU 1: process 1: [SYSTEM)TERMINAL—52
ND—SOO/SOOO trap number: 51B at: 1000000031B ND-500/5000 Hardwar
fault

An error message will also be written on the console
connected to the MF—bus controller:

* MFBUS BUSERROR [HEMORYCYCLE] - T I M E 0 U T — ‘

HAINT.STAT: 155022B
ERRLOG 1: 3000B ERRLOG 2: 200463 EBBLOG 3: 44001B ERRLOG 4:0377B
MASTER: 0006 SLAVE: 00000 ADDRESS: 374008 SYNDROM: 0000B
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Explaination A Hardware Fault trap conditon occures in following
situations:

- Hemory error
- Index error in the Physical Segment Table

Memory error is detected by the BADAP gatearray on the ND—
5000 CPU and the ACCP will be interrupted to start the
microprogram in the hardware fault routine.

A memory error could be one of two conditons:

- Memory timeout
- Memory parity error

When a Hardware Fault is caused by a memory error the
program address, ACCP, MMS and BADAP status register is the
most interesting part of the error message. In case of a
memory error during look—up in the MMS tables the HR
register is holding the physical page address used. The MMS
status register will also have been locked. However, if a
memory error occure during the final read/write access the
MMS status will not have been locked, neither the Logical
address or the HR register. From these registers the
following information can be found:

Program address: What kind of instruction
-ACCP status: Data/Program reference.

BADAP status: Memory timeout/parity error.
MMS status: Memory timeout/parity error

during look up in MMS tables.
WR register: Failing physical page address

during look up in MMS tables.

The slot number in the error message indicates in which slot
position in the MF crate the trapping ND—SOOO CPU is
located.

In addition to the Hardware Fault error message, an
errormessage will also appear on the console connected to
the MFB controller. The MFB controller will when corrections
is needed or if any memory error occures in the MF bus bank,
report this to the error station number, usually N100 via
the Octobus (MFB Contr. PROMS ver. C or later). This
multibyte message will then be received by N100 and sent to
the Error logger (Sintran K WMSOO or later versions). The
Error logger will then write an error message on the error
device.
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The sequence of handTing a memory error may be shown Tike
this:

MEMORY TIMEOUT
MEMORY PARITY ————+ Interrupt ACCP

l

The ACCP perform:
0 Trig Hw tracer
0 Master Reset
0 Start microprogram

in address 5

Enter HWF routine in
the microprogram

No Yes
First occurence

I of Hardware fauit? l

Send Muiti byte message Update the message buffer
via the Octobus to NDlOO _ with the HWF info

Continue scan the
Go IDLE execution queue

In case that a muiti byte message is sent, the error message
that wiTT be written on the error device and have the
foiiowing Tayout:

20/08—12:35 Nd—SOO/SOOO CPU 1: process 1: [SYSTEMlTERMINAL-SZ
Memory error detected by the ND-5000 Micro program
Process no.: 1B
Trapping P.: 100000000258
Restart P..: 100000000253
Trap no-...: SIB
MMS—sts....: 000055160753
Log.addr...: 100000001608
Phys.addr..: 17777774160B
Phys.seg...: 11B
Hr ......... : OB
ASTS.....-.: 62750B

The error message appearing on the user terminai is as
foiiows:

Memory error detected by the ND-5000 Micro program

Scanned by Jonny Oddene for Sintran Data © 7011



Scanned by Jonny Oddene for Sintran Data © 2011

98 Chapter 6 TroubTeshooting

Hardware fauTt situations detected by the MMS gatearray:

Action

— Index error in the PhysicaT Segment TabTe

I

When this situation occures the MMS status register and
IogicaT address is the interesting part of the error
message.

In case of Memory Parity error:

0 Bad memory board in the MF bus.

Look at the error message appeared on the consoTe
connected to the MFB controTTer if any or check for any
red indicators Tightning on any of the memory boards in
the MF bus. From the error message appeared on the
consoIe the sTot number of the sTave module indicates
where in the MF crate the “bad" memory board is Tocated.
If any red indicators is Tighting on this memory board
then change this board.

Data transfer error on the MF bus or the detection
ciruit on the NDSOOO is bad.

In case of transfer error on the MF bus it‘s Tikeiy that
there is other probIems occuring in this MF bus as weTT.

However, the detection curcuit on NDSOOO CPU may have
failed. If so, change the NDSOOO CPU.

In case of Memory timeout:

._ —S_czauned by,Jonny_Qddene_iQLSjnitanJlaia QZQH

a To big physicai address in the MF bus suppTied by the
NDSOOO CPU.

This coq be a hardware as weTT as a software probTem.
The Tink addresses in the message queue coq be wrongTy
updated by the System monitor in Sintran. This Iink
address to the next message is used by the microprogram
to find the next message in the queue. The microprogram
save this address in the SRF. If this is a harware
probTem then it wiTT occure very often.

The Swapper is aiso using physicaT addressing when
accessing the PhysicaT Segment TabTe.

The hardware tracer wiTT contain the physicaT address
and whether the microprogram where scanning the message
buffer or if the Swapper was active.

In case of TSB miss the Memory Management gatearray
Tooks up into the PhysicaT Segment TabTe to find the
correct page. During this Tookup, physicaT addresses is
used based on the physicaT page addresses found in the
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PST. One of this page addresses may have been wrongly
updated by the Swapper or by the System monitor. If so,
the physical page address read from the PST and used in
MMS can be found in HR register in the error message.

If WR contain a physical page address within the memory
size in the MF bus it's likely a hardware error on the
ND—5000 CPU.

If WR contain a physical page address outside the memory
size in the MF bus, a hardware problem in the ND—SOOO
CPU may have been the reason for that the physical page
address in the PST has been wrongly updated by the
Swapper process earlier.

0 Bad memory board in the MF bus.

By looking at the error message from the MFB controller
the slave slot number will point out the memory module
in the MF crate.

NOTE

The internal hardware tracer will in case
of Hardware fault have been trigged by
master reset from the ACCP.
The trace memory must be dumped from the
ND—500/5000 Monitor from user system.
The trace module contain valid
information about the error situation.
Ref. chapter ND—SOOO Trace Module.
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Example
@ND
ND—500/5000 MONITOR Version I REV.—IOl
N5000: BM2¢

*** NDSOOO HARDWARE FAULT ***

At program address: 1 318
From CPU in sTot position: 60
LogicaT address: 1 4664148
MEMORY MANAGEMENT STATUS: 58
DATA POFF read request
PhysicaT address: 13 1377764148
Physical segment: 80
NR: 137718
ACCP status: 62750
BADAP: 140

N5000:

In this case NSOO—MESSAGE can be used to decode this message
further if nessesary. If so, start N500—MESSAGE on another
terminaT from user SYSTEM.

@ND5OO-MESSAGE0

***************************************************

*** N D 5 0 O X - MESSAGE DECODER pre.21.08.87***
**************************k************************

Status on CPU type..: 5800 CPU number..: 16408

Operating syst.: SINTRAN III VSX/SOO — K
Revision ........ 144205
LocaT CPU ...... : NDllO/CX-16PITS - 32 Pp
Mic program ver: 70
Main CPU.......: NDSOOO
Mic.program ver: 14213D
System part....: 87. 5.29 Rev. K04
Swapper ........ : 87.07.03
LocaT memory...: 56320 Kbytes.
Shared memory..: 163840 Kbytes.
Register biock.: 000004440008 ==> phys.ND5000 addr.
Phys.Seg.Tab1e.: 000006440008 ==> phys.N05000 addr.

>>READ¢
Give process number.(-1=SW):1:

Dump of Message buffer for process: 1 CPU in siot position: 60

Link ...... : 177777B
Link......: 1777778
Status....: 0000038 ==> Answer/N500 finished
Sender... : 0000018 ==> Process no.
Receiver..: 0000018 ==> Process no.
Prev.Tink.: 0000018 ==> Previous message
Micfunc...: 0000258 ==> Restart after trap

** TRAP MESSAGE ...... : Hardware fauTt on Data channeT
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Trapping P.......: 010000000318
Restart P ........ : 010000000318
Trap number......: 0518 ==> 41D
Logicai Address..: 010004664148
MMS Status reg...: 000000000058

No trap indicated in MMSTSI!
POFF read request

Physicai Address.: 131377764148 >>13884 Kbyte
Phys.page: 154368

Phys.Segment no..: 0000108
Physica] page-WR.: 0137718
ACCP status(ASTS): 0627508
BADAP status ..... : 1408 ==> Memory timeout
Genera] Buffer pointer..: 054 0320008
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PAGE FAULT

Chapter 6 TroubTeshooting

If a Page FauTt trap condition is reported back to the ND-
SOO—MONITOR the foTTowing error message wiTT be written:

PAGE FAULT
At program address: 1 22428
LogicaT address: 1 10244608
PhysicaT segment: 58D
MEMORY MANAGEMENT STATUS: 227010160008

ExpTanation; When a PAGE FAULT is issued by a process, this
process is set to idTe, and the swapper is started to handTe
the page fauTt.

The swapper checks whether the TogicaT page number (bit 26-
11 from the TogicaT address) is greater than or equaT to the
number of pages in the segment.

If that is the case then it depends if the process that
issued the Page FauTt trap has a TocaT trap handTer to take
care of a Programmed trap conditon or not when further
action is going to be taken.

If the a TocaT trap handTer for Programmed trap condition
excist and is TocaTTy enabTed, the Swapper wiTT set the
Programmed trap bit in the ST1 register for trapping
process. This wiTT cause a Programmed trap condition when
the process is restarted.

The error code wiTT in this case be written into the context
bTock for the process and can be read by the process by
using the monitor caTT GERRCOD.

The message appearing on the user terminaT wiTT usuaTTy have
the foTTowing Tayout:

‘ PROGRAHHED TRAP

I

The process wiTT continue after handTing this trap
condition.

Wonny QddeneiaLSiniran Data © 7011
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If the process is not locally enabled for Programmed trap,
the error message will be issued by the NDSOO Monitor. The
process will not be restarted and the error message below
will appear on the user terminal.

ADDRESS OUTSIDE DATA SEGMENT

PAGE FAULT
At program address: 1 2242B
Logical address: 1 10244608
Physical segment: 58D
MEMORY MANAGEMENT STATUS: 227010160003
CPU trap: ’]Zero in PST

*)This message depends on trap—type.

or

ADDRESS OUTSIDE PROGRAM SEGMENT

PAGE FAULT
At program address: 22573
Logical address: 20035313
Physical segment: 43D
MEMORY MANAGEMENT STATUS: 227000061003
CPU trap: 1r]Zero in PST

‘]This message depends on trap—type.

The following can be read from the error message abowe:

A Page Fault trap condition has occured at program address
1'2257B from NDSOOO CPU when reference to logical program
address 1'20035318 was attemted. The logical page number
(20035318 / 40008) 4008 was outside the program segment. The
physical segment number used for accessing the program
segment was 430.

When examine the program at the failing address this can be
done as follows:

ND—SOOO: LOOK—AT-PROGRAM 1'2257d
P 1 22578: CALL 1'353lB,OB :
P 1 22658: IF K RET E_X:

Now we can see that the correct logical program address
should be 1'35318. This is an access to the first logical
page on the program segment.

In this case it is an error on ND—SOOO CPU.
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Action 1. If the trap has been reported to the
monitor as exampie abowe then

0 Dump of the internai hardware trace moduie to a fiie may
oniy be done if the error message is a fatai system
error and the Swapper stopped, because of a page fauit.
In other cases, the internai tracer does not contain any
vaiid information.

0 Write down or get a hardcopy of the error message.

0 Make a dump on a hardcopy of the area around the faiiing
program address. From failing program address — 2008 up
to the faiiing program address. A terminai with a
hardcopy printer may be used for this purpose. If
another terminai have to be used for this purpose, then
after 109 in prosedure and entered the ND—SOO/SOOO
Monitor, the ATTACH—PROCESS command can be used to
connect to the failing process. Then the foiiowing
prosedure can be used:

N500:LOOK-AT-PROGRAH (program address—200B)“
PX xxxxxxxxxB: (instruction) :

Px xxxxxxxxs<instruction causing the trap):
Px xxxxxxxxxB:<instruction> EXIT‘J

0 Then dump the foiiowing registers for the faiiing
process:

N500: LOOK-AT-REGISTER“
P : xxxxxxxxxxxxB :
L : xxxxxxxxxxxxB :
R : W3 0

B : xxxxxxxxxxxxB :
11 : xxxxxxxxxxxxB E
12 : xxxxxxxxxxxxB :
I3 : xxxxxxxxxxxxB :
I4 : xxxxxxxxxxxxB EXIT"J

o Use the commands LOOK—AT—DATA or LOOK—AT—RELATIV to the
B-, R— or Index—register to get the indirect address if
any.

o Copy the trace file to a fioppy if a dump has been
taken.

0 Exchange the ND-SOOO CPU with a new one and put the
faiiing ND-SOOO CPU into the speciai designed box
together with the fioppy containing the trace dump and a
hardcopy of the error message and the information
described abowe.
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a Run the same program on the new ND—SOOO CPU to see if
the problem has been solved or not.

2. If the process has handled the trap
condition locally in the process a
less detailed error description is written.

To investigate further may be rather complicated, but a
prosedure to follow is described below. The main purpose
to provoke the same trap condition to be reported to and
decoded by the ND—SOO/SOOO Monitor.

If the failing program is a Fortran program then local

105

is

handling of the trap condition in the program may be omitted
by the following prosedure:

— If the error message is PROGRAMMED TRAP,
you should rerun the program with
programmed trap disabled:

DEBUG—PLACE <program>«
LOCAL—TRAP—DISABLE PROGR—TRAP«
RUN.I

Now, one of the error messages mentioned
above should appear, like:

ADDRESS OUTSIDE DATA SEGMENT

PAGE FAULT
At program address: 1 22423
Logical address: 1 10244608
Physical segment: 58D
MEMORY MANAGEMENT STATUS: 227010160008

— If you want to have a look at the
instruction that caused the error, you
can do the following:

ND-SOOO: LOOK—AT—PROGRAM l'2242«
P 1 22428: W MOVE 1'2446OB,R.3OB:S :
P 1 22518: W MOVE B.34B:S,R.34B:S EX:

When we compare the failing logical data
address in the error message abowe with the
logical data address in the instruction,
one bit has been added in the error message
(bit 18). -
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If the program initializes its own iocai trap handiers,
which is very common for the most of the subsystems like
NOTIS, PED, SIBAS etc. then it may be compiicated to get
more detai] about the trap condition.

Usuaiiy the iocai trap handiers are set up in one of the
first subroutines in the program.

Take a debug piace on the failing program.

Find the start address of the program and look at the
program from the start address and search for the first c311
to a subroutine.

Put a break point just after this cai]. Start the program.
The program wii] then stop at the breakpoint. Then disabie
the iocai trap handier and reset the breakpoint and continue
the process. When the trap condition occure the trap wi11 be
reported to the ND—500/5000 Monitor.

OTE

Product as NOTIS, PED, LED, LINKAGE-LOADER,
LINKER and other editors whitch uses fiie
as segment and need to expand its segment,
the process a PROGRAM—TRAP iocaiiy enabied.
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Example @ND ND—500/5000 MONITOR Version I REV.-IOl
N500: TEST d

*** 1987-03—10 08:36:48 ND—500 TRAP: (76358)
PROGRAMMED TRAP
AT ADDRESS 10000000458

N500: DEBUG-PLACE TEST d
N500: LOCAL—TRAP-DISABLE ALL «
N500: RUN d

ADDRESS OUTSIDE DATA SEGMENT

PAGE FAULT
At program address: 1 22378
Logicai address: 1 400000748
Physicai segment: 690
MEMORY MANAGEMENT STATUS: 267072170008

N500: WHO «

1 USED BY SYSTEM
2 USED BY SYSTEM
3 USED BY TEST

==> 4 USED BY TEST

The faiTing process is process 4.

N500: LOOK-AT-REGISTER P a
P : 10000022378 /»
p 1 22373 w STZ B.0§OB(W1) REG 11 a
11 : 100000008 B a
B : 10000000443 EY‘u
N500:

The effective address in the instruction is:

8 +30 +(Il*4)

1'44+308+(100000008*4)

lOOOOODO44B+3OB+4000OOOOB

Eff. address:1040000074B

This TogicaT address is too big. Compare the TogicaT address
caTcuTated with the Togicai address found in the message
buffer.
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In this exampie register 11 has been wrongiy updated eariier
in the program.

OTE

If the logicai address found in the
message buffer is not equai to the
effective address, the error is probably
caused by a hardware fault. You shouid
then suspect the ND—SOOO CPU.
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PROTECT VIOLATION
.,

If a Protect ViOTation trap condition is reported back to
the ND—SOO/SOOO Monitor the foTTowing error message wiTT be
written:

PROTECT VIOLATION
At program address: 1 2237B
From CPU in slot position: 6D
Logical address: 0 24B
HEHORY MANAGEMENT STATUS: 250070174723

CPU trap: Zero in capability table [DHH and write PV]
DATA Write request
Physical address: 0 57750024B
Physical segment: 0D
HR: 5403

An Error message wiTT in addition to the user error message
be written on the Error device:

20/08—12:35 Nd—SOO/SOOO CPU 1: process 1: (SYSTEHJTEHHINAL—sz
ND-500/5000 trap number: 44B at: 10000022378 ND-500/5000 Protect
Violation

Explaination When trying to access a non-existing TogicaT segment in the
domain for a process, a Protect Vioiation trap condition
occures.

If writing to a Togicai segment is attemted without having
the write permitted bit set in the capabiTity for this
TogicaT segment, a Protect VioTation trap condition occures.

If ALT prefix is used in accessing a TogicaT segment on one
domain from another is attemted without the parameter access
bit set in the capabiTity for this TogicaT segment.

The program address in the error message points to the
instruction that caused the error.

OTE

A Protect ViOTation trap condition can
be provoked by a hardware error on the
ND—SOOO CPU as weTT as an error in the
program. If this program has run through
without any error before it is probeTy a
hardware fauit on the ND—5000 CPU.

UsuaTTy the PROTECT VIOLATION trap has a TocaT traphandTer
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routine in the program which will be started when the trap
condition occures. The most user defined traphandlers don't
handle this trap‘condition in different way. The error
message displayed is normally not detail enough to be used
for debugging purposes.

To be able to debug the error, you must make the program
stop at the point where the error occurs. This prosedure
below may be used for programs written in Fortran.

NSOOOILOCAL-TBAP-DISABLE PROT-VIOIJXTIOIF-l
NSOOO: RUN‘J

The local traphandler to take care of the Protect Violation
trap condition will not be started. If this trap condition
occures now the trap will be reported to the ND-SOO/SOOO
Monitor and the error message abowe will be written. In
addition the microprogram will trig the internal hardware
tracer. The tracer will contain valid information about the
trap condition. ,

From the error message below we can read:

A Protect violation has occured at program address 1'22378
from NDSOOO CPU in MF crate position 6. The protect
violation trap occured on a data write accress to logical
segment number 0 , address 248 (logical address 0'24B). The
content of NP register in case of protect violation is the
physical page address to the process segment.

PROTECT VIOLATION
At program address: 1 22378
From CPU in slot position: 60
Logical address: 0 24B
MEMORY MANAGEMENT STATUS: 250070174728
CPU trap: Zero in capability table (DMM and write PV)

from MMSTS bit 3:0 trap code.
DATA Write request

From MMSTS bit 31:29

or PROGRAM (MMSTS bit 6)

Physical address: 0 577500248 % Valid only if MMSTS
% bit 11 (T58 miss)=0

Physical segment: OD
WR: 5408
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PROTECT VIOLATION
At program address: 1 22378
From CPU in sTot position: 60
LogicaT address: 0 248
MEMORY MANAGEMENT STATUS: 250070174728
CPU trap: Zero in capability tabTe (DMM and write PV)
DATA Write request
PhysicaT address: 0 577500248
PhysicaT segment: 0D
WR: 5408

Action
1. If the trap has been reported to the

monitor as in the exampTe abowe:

o Dump the internaT hardware trace moduTe to a file. Ref.
ND—5000 Trace ModuTe chapter.

0 Write down or get a hardcopy of the error message.

0 Make a dump on a hardcopy of the area around the failing
program address. From faiTing program address — 2008 up
to the faiTing program address. A termina] with a
hardcopy printer may be used for this purpose. If
another terminaT have to be used for this purpose, then
after Tog in prosedure and entered the ND-500/5000
Monitor, the ATTACH—PROCESS command can be used to
connect to the faiTing process. Then the foTTowing
prosedure can be used:

N500:LOOK-AT-PROGRAH (program address-2003)“
Px xxxxxxxxxB:<instruction> :

Px xxxxxxxxs<instruction causing the trap):
Px xxxxxxxxxB:<instruction> EXIT‘J

0 Then dump the foTTowing registers for the faiTing
process:

N500: LOOl(-A'l'--REGIS'I'EIPI
P : xxxxxxxxxxxxB :
L : xxxxxxxxxxxxB :
R : xxxxxxxxxxxxB d

B : xxxxxxxxxxxxB 2
I1 : xxxxxxxxxxxxB :
I2 2 xxxxxxxxxxxxB :
I3 : xxxxxxxxxxxxB :
I4 : xxxxxxxxxxxxB EXIT.J
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0 Use the commands LOOK—AT-DATA or LOOK—AT—RELATIV to B
register to get the indirect address if any.

0 Copy the trace file to a floppy.

0 Exchange the ND-SOOO CPU with a new one and put the
failing ND—5000 CPU into the box together with the
floppy with the trace dump and a hardcopy of the error
message and the information described abowe. The slot
position from the error message can be used to locate
the failing ND—SOOO CPU in the MF crate incase there is
a ND—5900 system with more than one ND-SOOO CPU.

0 Run the same program on the new ND—SOOO CPU to see if
the problem has been solved or not.

2. If the process has handled the trap
condition locally in the process a
less detailed error description is written.

To investigate further may be rather complicated, but a
prosedure to follow is described below.

The main purpose is to provoke the same trap condition to be
reported to and decoded by the ND-SOO/SOOO Monitor.

If the failing program is a Fortran program then local
handling of the trap condition in the program may be omitted
by the following prosedure:

N5000:DEBUG-PLACE (failing program)“
N5000:LOCAL-TRAP—DISABLE PROT-VIOLATIONd
N5000:RUN¥

When the Protect Violation trap condition occure it will be
reported to the ND-SOO/SOOO Monitor as described abowe‘ The
internal hardware tracer will also have trigged.

If hower, the program initializes its own local
traphandlers, which is very common for the most of the
subsystems like NOTIS, PED, SIBAS etc. then it may be
complicated to get more detail about the trap condition.

Usually the local traphandlers are set up in one of the
first subroutines in the program.

Debug place the failing program.

Find the start address of the program and look at the
program from the start address and search for the first call
to a subroutine.

Put a break point just after this call. Start the program.
The program will then stop at the breakpoint. Then disable
the local trap handler and reset the breakpoint and continue
the process. When the trap condition occure the trap will be
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reported to the ND—500/5000 Monitor and the interna] tracer
W111 trig.

The action to be taken is the same as done in point 1.
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3. If the process is a RT program or has
been started as a standard domain direct
from Sintran and not from the ND-SOO/SOOO
Monitor onTy an error message is wiTT be
written on the error device.
The internaT harware tracer wiTT have been
trigged.

20/08-12235 Nd-SOO/SOOO CPU 1: process 1: [SYSTEH)TERHINAL-52
ND—500/5000 trap number: 44B at: 10000022378 ND-500/5000 Protect
Violation

If further investigation is needed:

The foTTowing information can be found from the error
message:

Protect vioTation on the program or data channeT?
MF crate position?
What is the TogicaT address?
What is the MMS status?
What is the program address?

If Protect VioTation on the data channei:

0 Check MMSTS register in the error message. If the
capabiTity is zero then proseed, but if it is Write or
ATt Protect VioTation then the capbiiity may be set
wrongTy by Sintran.

0 Check what kind of addressing mode is used.

0 Get the contents of the invoTved registers:

B—register
R-register
Pre index register
Post index register

If indirect addressing, get the contents of the Tocation
hoing the indirect address.

o Compare the faiTing TogicaT address in the error message
with the caTcuTated address in the instruction. There
may be some differences in bit 27-31. If there is more
than one operand in the instruction, the faiTing address
can be compared with every operand to see which one is
faiTing.
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If there is a missmatch between the calculated address
and the logical address in the error message then it is
a hardware fault on the ND—SOOO CPU. However, if the
addresses are equal the location or register used in the
address calculation has been wrongly updated before in
the program. It could still be a hardware fault on the
ND—SOOO CPU.

If Protect Violation on the program channel:

Get the failing process and the instruction causing the
GY‘Y‘OY‘ .

If the instruction is one of the following:

the

—CALL
—CALLG
—JUMPG
—GO
-RETx
—IF<cond>GO

calling or jump address is wrongly calculated. If RETx
instruction the return address on the local stack may be
wrong.
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Example
@ND ND—SOO/SOOO Monitor version I REV.IOl
NSOOO: TEST «

*** 1986—03—10 08:36:48 ND—SOO TRAP: (7644B)
PROTECT VIOLATION
AT ADDRESS 10000000378

——- EXCEPTION STATISTICS

OCCURRENCES EXCNO EXCEPTION TYPE

*** ND—SOO TRAP
1 76448 PROTECT VIOLATION

*** JOB ABORTED ***

NSOOO: DEBUG—PLACE TEST « ‘—~
NSOOO: LOCAL-TRAP-DISABLE PROTECT-VIOLATION «
NSOOO: RUN «

PROTECT VIOLATION
At program address: 1 378
From CPU in sTot position: 60
LogicaT address: 3 54008
MEMORY MANAGEMENT STATUS: 250070174728
CPU trap: Zero in capabiiity tabTe (DMM and write PV)
DATA Write request
PhysicaT address: 0 577554008
Physica] segment: 00
NR: 5408

NSOOO: LOOK-AT-PROGRAM 1'37 a
P1 378: D1 =: IND(B.024B) REG By
B : 1000000004B EX a

Now you can caTcuTate the effective address to the Tocation
where the indirect address is stored:

B+248=l'4+24=1'30

Get the indirect address:

NSOOO: LOOK—AT—DATA 1'30 6
D 1 308: 10000054008 EX «

In this case the indirect address is :

1'54OOB

Now you can compare the indirect address with the TogicaT
address found in the message buffer:

Logica] address: 03000OOS4OOB
Indirect address:OlOOOOOS4OOB

In the TogicaT address in the message buffer bit 28 is set.
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The logica1 address in this case has been wron1y ca1cu1ated
in the ND—SOOO CPU.
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INDEX SCALING ERROR

If a Index ScaTing Error trap condition is reported back to
the ND—SOO/SOOO Monitor the foTTowing error message wiTT be
written:

INDEX SCALING ERROR
At program address:
From CPU in slot position:

An Error message wiiI in addition to the user error message
be written on the Error device. This error message wiTT aTso
appear when this process is a RT program or standard domain
started up directTy from Sintran.

20/08-12:35 Nd-500/5000 CPU 1: process 1: [SYSTEHJTERMINAL—SZ
ND-500/5000 trap number: 408 at: 1000001062B ND-SOO/SOOO Index
Scaling error

Explaination
In post index addressing mode, one of the index registers
contains the post index:

H1:=B.ZOB(R2]

In this instruction INDEX REGISTER 2 (I2) contains the
index.

The scaTing of the post index is dependent of the data type
of the instruction. In the instruction above the effective
address (Ea) is caicuiated Tike this:

’ Ea=[B)+disp+(R2]’p
I

p is the scaTing factor to be used.

This overview shows the reTation between the data type and
p:

DATA TYPE: p:

BI /8 The content of the
BY post index register

coq be positive
or negative.
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If after scaTing with correct scaiing factor, the resuTt
exceeds 32 bit, an INDEX SCALING ERROR trap is generated.

If this trap condition is not handTed by a TocaT traphandier
in the process the internai Hw tracer wiTT trig

Action 1. If the trap has been reported to the
monitor as in the exampTe abowe:

o Dump the interna] hardware trace moduTe to a fiTe. Ref.
ND—SOOO Trace Moduie chapter.

0 Write down or get a hardcopy of the error message.

0 Make a dump on a hardcopy of the area around the faiTing
program address. From faiTing program address - 2008 up
to the faiTing program address. A terminal with a
hardcopy printer may be used for this purpose. If
another terminaT have to be used for this purpose, then
after Tog in prosedure and entered the ND-500/5000
Monitor, the ATTACH—PROCESS command can be used to
connect to the faiTing process. Then the foTTowing
prosedure can be used:

N500:LOOK—AT-PROGBAM (program address-200B)“
Px xxxxxxxxxB:<instruction> :

Px xxxxxxxxs<instruction causing the trap):
Px xxxxxxxxxB:<instruction> EXIT.I

0 Then dump the foTTowing registers for the faiTing
process:

N500: I.OOl(--.‘\'I'-BEGIS'I'ER'J
P : xxxxxxxxxxxxB “

L : xxxxxxxxxxxxB E
H : xxxxxxxxxxxxB :
B : xxxxxxxxxxxxB “

11 : xxxxxxxxxxxxB E
12 : xxxxxxxxxxxxB :
I3 : xxxxxxxxxxxxB ‘

I4 : xxxxxxxxxxxxB EXIT“

0 Use the commands LOOK—AT—DATA or LOOK-AT—RELATIV to B
register to get the indirect address if any.

0 Copy the trace file to a fToppy.

0 Exchange the ND—SOOO CPU with a new one and put the
faiTing ND—SOOO CPU into the box together with the
fioppy with the trace dump and a hardcopy of the error
message and the information described abowe. The sTot
position from the error message can be used to Tocate
the faiTing ND-5000 CPU 1n the MF crate incase there is
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a ND—59OO system with more than one ND—SOOO CPU.

0 Run the same program on the new ND—SOOO CPU to see
whether the problem has been solved or not.

2. If the process has handled the’trap
condition locally in the process, a
less detailed error description is written;

To investigate further may be rather complicated, but a
prosedure to follow is described below.

The main purpose is to provoke the same trap condition to be
reported to and decoded by the ND—SOO/SOOO Monitor.

If the failing program is a Fortran program then local
handling of the trap condition in the program may be omitted
by the following prosedure:

N5000zDEBUG-PLACE (failing program»J
N5000:LOCAL-TRAP—DIS INDEX-SCALING—ERR.J
N5000:RUNd

When the Index Scaling Error trap condition occure it will
be reported to the ND-SOO/SOOO Monitor as described abowe.
The internal hardware tracer will also have trigged.

If hower, the program initializes its own local
traphandlers, which is very common for the most of the
subsystems like NOTIS, PED, SIBAS etc. then it may be
complicated to get more detail about the trap condition.

Usually the local traphandlers are set up in one of the
first subroutines in the program.

Debug place the failing program.

Find the start address of the program and look at the
program from the start address and search for the first call
to a subroutine.

Put a break point just after this call. Start the program.
The program will then stop at the breakpoint. Then disable
the local trap handler and reset the breakpoint and continue
the process. When the trap condition occure the trap will be
reported to the ND—SOO/SOOO Monitor and the internal tracer
will trig.

The action to be taken is the same as done in point 1.

3. If the process is a RT program or has
been started as a standard domain direct
from Sintran and not from the ND-SOO/SOOO
Monitor only an error message is will be
written on the error device.
The internal harware tracer will have been
trigged.
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/A

20/08-12:35 Nd-500/5000 CPU 1: process 1: [SYSTEHITERHINAL-SZ
ND-500/5000 trap number: 40B at: 1000001062B ND-500/5000 Index
Scaling error

Example The foTTowing error message may occure:

INDEX SCALING ERROR
At program address: 1 10623
From CPU in slot position: 6D

0 Use the LOOK-AT—PROGRAM command to get the instruction.

N500: LOOK—AT—PROGRAM 1'1062 d
P 1 106232N MOVE B.O34B:S,B.124B(Wl) E5:

0 Use the LOOK-AT-REGISTER command to find the post index
register. If the content of this register is OK, the
error condition is caused by a hardware error.

N500: LOOK—AT—REGISTER I1 «
Il : 172000000008 EX a

The data type is word (W), so the contents of 11 must be
muTtipTied with 4. That means shifting two positions to
the Teft.

[—

Bit 31 Bit

0-1
I1 = 01 111 010 000 000 000 000 000 000 000 000

*4: 11 10

Overfiow

Exceeding 32 bits in index makes INDEX SCALING ERROR
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ILLEGAL INSTRUCTION CODE

If a IIIegaI Instruction Code trap condition is reported
back to the ND—SOO—MONITOR the foIIowing error message wiII
be written:

ILLEGAL INSTRUCTION CODE
At program address:
From CPU in slot position:

An Error message wiII in addition to the user error message
be written on the Error device. This error message wiII aIso
appear when this process is a RT program or standard domain
started up directIy from Sintran.

20/08-12z35

Explaination

Action

Nd-500/5000 CPU 1: process 1: [SYSTEH]TERHINAL-52
ND-SOO/SOOO trap number: 41B at: 1000001062B ND-SOO/SOOO Illegal

Instruction Code

The microprogram wiII issue an ILLEGAL INSTRUCTION CODE if:

— it is a priviIeged instruction and the PIA
bit in Status register 1 is not set.

— it is a SP instruction and the BPT trap is
disabIed.

- mapping to a entry which is not defined.

1. If the trap has been reported to the
monitor as exampIe abowe then

0 Dump the internaI hardware trace moduIe to a fiIe. Ref.
ND-SOOO Trace ModuIe chapter.

0 Write down or get a hardcopy of the error message.

0 Make a dump on a hardcopy of the area around the faiIing
program address. From faiIing program address — 2008 up
to the faiIing program address. A terminaI with a
hardcopy printer may be used for this purpose. If
another terminaI have to be used for this purpose, then
after 109 in prosedure and entered the ND-SOO/SOOO
Monitor, the ATTACH—PROCESS command can be used to
connect to the faiIing process.

,_Scanned_by,Jonnddene_fo.LSinitauData© 2011——



Scanned by Jonny Oddene for Sintran Data © 2011

Chapter 6 TroubTeshooting 123

Then the foiiowing prosedure can be used:

N500:LOOK-AT-PROGRAH (program address—2008)“
Px xxxxxxxxxB:<instruction> :

Px xxxxxxxxs<instruction causing the trap):
Px xxxxxxxxxB:<instruction> EXI'I"J

o Then dump the foiiowing registers for the faiTing
process: fm,n;

N500: LOOK-AT—REGISTER“ P : xxxxxxxxxxxxB d L
xxxxxxxxxxxxB : R 2 xxxxxxxxxxxxB : B

—

xxxxxxxxxxxxB : 11 : xxxxxxxxxxxxB : 12
xxxxxxxxxxxxB : 13 : xxxxxxxxxxxxB : I4
xxxxxxxxxxxxB EXIT“I

o Copy the trace fiTe to a fToppy.

0 Exchange the ND—SOOO CPU with a new one and put the
faiTing ND—SOOO CPU into the box together with the
fioppy with the trace dump and a hardcopy of the error
message and the information described abowe. The sTot
position from the error message can be used to Tocate
the faiiing ND—SOOO CPU in the MF crate in case there is
a ND—5900 system with more than one ND—5000 CPU.

0 Run the same program on the new ND-SOOO CPU to see if
the probiem is soived or not.

If the exchange of ND—SOOO CPU does not soive the
probTem then it may be the dataway from the memory to
the ND-SOOO CPU which is the probTem.

The faiTing moduTe could then be:

A memory board
MFB controTTer
DoubTe Bus ControTTer (If ND—SOOO Compact)
Disc corruption

2. If the process has handTed the trap
condition TocaTTy in the process a
Tess detaiied error description is written.

To investigate further may be rather compiicated, but a
prosedure to foilow is described beTow.

The main purpose is to provoke the same trap condition to be
reported to and decoded by the ND—SOO/SOOO Monitor.
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If the faiiing program is a Fortran program then TocaT
handTing of the trap condition in the program may be omitted
by the foTTowing prosedure:

N5000:DEBUG-PLACE (failing program)“
N5000:LOCAL-TRAP—DISAB ILLEGAL—INSTR-COD‘J
N50002RUN¢J

When the ITTegaT Instruction Code trap condition occure it
wiTT be reported to the ND—SOO/SOOO Monitor as described
abowe. The internai hardware tracer wiTT aTso have trigged.

If hower, the program initiaiizes its own iocaT
traphandTers, which is very common for the most of the
subsystems Tike NOTIS, PED, SIBAS etc. then it may be
compTicated to get more detaiT about the trap condition.

UsuaTTy the TocaT traphandTers are set up in one of the
first subroutines in the program.

Debug piece the faiTing program.

Find the start address of the program and Took at the
program from the start address and search for the first caii
to a subroutine.

Put a break point just after this caTT. Start the program.
The program wiii then stop at the breakpoint. Then disabie
the TocaT trap handTer and reset the breakpoint and continue
the process. When the trap condition occure the trap wiTT be
reported to the ND-SOO/SOOO Monitor and the internai tracer
wiii trig.

The action to be taken is the same as done in point 1.

3. If the process is a RT program or has
been started as a standard domain direct
from Sintran and not from the ND—SOO/SOOO
Monitor onTy an error message is wiTT be
written on the error device. .
The internaT harware tracer wiTT have been
trigged.

20/08-12z35 Nd-500/5000 CPU 1: process 1: (SYSTEfllTERHINAL-SZ
ND-500/5000 trap number: 41B at: 1000001062B ND-SOO/SOOO Illegal
Instruction Code
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Example The foiiowing error message may occure:

ILLEGAL INSTRUCTION CODE
At program address: 1 1062B
From CPU in slot position: 6D

Use the LOOK—AT—PROGRAM command to get the instruction.

N500: LOOK—AT-PROGRAM 1'1062 «
P 1 10628 DB EX:

In this case the program address has been wrongly
caicuiated. It is most 1ikeiy that it is a hardware fauit on
the ND—SOOO CPU.
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INSTRUCTION SEQUENCE ERROR

If a Instruction Sequence error trap condition is reported
back to the ND—SOO—MONITOR the foiiowing error message wiTT
be written:

INSTRUCTION SEQUENCE ERROR
At program address: 1
From CPU in slot position:

An Error message wiii in addition to the user error message
be written on the Error device. This error message wiTT aiso
appear when this process is a RT program or standard domain
started up directiy from Sintran.

20/08—12:35
ND—500/5000

Explaination

Action

Nd—500/5000 CPU 1: process 1: (SYSTEfllTERMINAL-SZ
trap number: 433 at: 10000010623 ND-500/5000

Instruction Sequence Error

The CALL and ENTx instructions are treated as one
instruction. A Instruction Sequence Error trap is issued by
the ND—SOOO CPU in two cases.

1. If a CALL or CALLG instruction is decoded
by the ND—SOOO CPU, the next instruction
has to be an ENTx instruction eise an ISE
trap condition ocure.

2. If the ND—SOOO CPU decodes an ENTx
instruction and the previous instruction
was not a CALL or CALLG instruction an ISE
trap—condition ocure.

If this trap condition is not handied by a TocaT traphandier
in the process the interna] Hw tracer wiTT trig.

1. If the trap has been reported to the
monitor as exampie abowe:

o Dump the internai hardware trace moduTe to a fiie. Ref.
ND—SOOO Trace Moduie chapter.

o Write down or get a hardcopy of the error message.

o Make a dump on a hardcopy of the area around the faiTing
program address. From faiiing program address — 200B up
to the faiiing program address. A terminai with a
hardcopy printer may be used for this purpose. If
another termina] have to be used for this purpose, then
after Tog in prosedure and entered the ND—SOO/SOOO
Monitor, the ATTACH—PROCESS command can be used to
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connect to the failing process. Then the following
prosedure can be used:

,

N500:LOOK-AT-PROGRAH (program address-200B)“
PX xxxxxxxxxB:<instruction> :

Px xxxxxxxxxB:(instruction causing the trap):
Px xxxxxxxxs<instruction> EXIT.J

0 Then dump the following registers for the failing
process:

N500: LOOK-A‘YF-REGISTERoJ
P : xxxxxxxxxxxxB d
L : xxxxxxxxxxxxB :
R : xxxxxxxxxxxxB E

B : xxxxxxxxxxxxB :
11 : xxxxxxxxxxxxB :
12 : xxxxxxxxxxxxB :
13 : xxxxxxxxxxxxB :
I4 : xxxxxxxxxxxxB EXIT“

0 Use the commands LOOK—AT—DATA or LOOK—AT—RELATIV to B
register to get the indirect address if any.

0 Copy the trace file to a floppy.

o Exchange the ND-SOOO CPU with a new one and put the
failing ND-SOOO CPU into the box together with the
floppy with the trace dump and a hardcopy of the error
message and the information described abowe. The slot
position from the error message can be used to locate
the failing ND—SOOO CPU in the MF crate incase there is
a ND-5900 system with more than one ND—SOOO CPU.

0 Run the same program on the new ND—SOOO CPU to see
whether the problem has been solved or not.

2. If the process has handled the trap
condition locally in the process a less
detailed error description is written.

To investigate further may be rather complicated, but a
prosedure to follow is described below.

The main purpose is to provoke the same trap condition to be
reported to and decoded by the ND—SOO/SOOO Monitor.
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If the failing program is a Fortran program then local
handling of the trap condition in the program may be omitted
by the following prosedure:

N5000:DEBUG-PLACE (failing program)“
N50001LOCAL—TBAP—DISAB INSTR-SEQUENC-ERR‘J
N5000:RUN¢

When the Instruction Sequence Error trap condition occure it
will be reported to the ND-SOO/SOOO Monitor as described
abowe. The internal hardware tracer will also have trigged.

If hower, the program initializes its own local
traphandlers, which is very common for the most of the
subsystems like NOTIS, PED, LED, etc. then it may be
complicated to get more detail about the trap condition.

Usually the local traphandlers are set up in one of the
first subroutines in the program.

Debug place the failing program.

Find the start address of the program and look at the
program from the start address and search for the first call
to a subroutine.

Put a break point just after this call. Start the program.
The program will then stop at the breakpoint. Then disable
the local trap handler and reset the breakpoint and continue
the process. When the trap condition occures the trap will
be reported to the ND-SOO/SOOO Monitor and the internal
tracer will trig.

The action to be taken is the same as done in point 1.

3. If the process is a RT program or has been
started as a standard domain direct from
Sintran and not from the ND-SOO/SOOO
Monitor only an error message is will be
written on the error device.
The internal harware tracer will have been
trigged.

20/08—12z35 Nd-500/5000 CPU 1: process 1: [SYSTEH]TEHHINAL—52
ND-500/5000 trap number: 43B at: 10000010628 ND—500/5000
Instruction Sequence Error
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Example The following error message may occure:

INSTRUCTION SEQUENCE ERROR
At program address: 1 1062B
From CPU in slot; position: 6D

Use the LOOK—AT—PROGRAM command to get the instruction.

N500: LOOK-AT—PROGRAM 1'1062 a
P 1 10628:CALL 1'200203,03 1'20020/«
P 1 200208:W1=:R.208 g5: "“‘

Instruction in address 1'20020 shouid
be an ENTX,
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ILLEGAL OPERAND SPECIFIER

If a Illegal Operand Specifier trap condition is reported
back to the ND-SOO—MONITOR the following error message will
be written:

ILLEGAL OPEBAND SPECIFIER
At program address:
From CPU in slot position:

An Error message will in addition to the user error message
be written on the Error device. This error message will also
appear when this process is a RT program or standard domain
started up directly from Sintran.

Explaination

Action

20/08-12z35 Nd-500/5000 CPU 1: process 1: [SYSTEfllTERHINAL—SZ
ND-500/5000 trap number: 423 at: 10000010623 ND—500/5000 Illegal
Operand Specifier

An ILLEGAL OPERAND SPECIFIER trap is issued if one of these
situations occurs:

- Constant operands as destination.
— ALT prefix on routine argument.
— Type conflict between instr. and operands.
— non—constant number of arguments to CALL

and polynomial instructions.
- If register or constant operands in TSET

and RDUS instructions.

1. If the trap has been reported to the
monitor as example abowe then

0 Dump the internal hardware trace module to a file. Ref.
ND—SOOO Trace Module chapter.

0 Write down or get a hardcopy of the error message.

0 Make a dump on a hardcopy of the area around the failing
program address. From failing program address — 2008 up
to the failing program address. A terminal with a
hardcopy printer may be used for this purpose. If
another terminal have to be used for this purpose, then
after log in prosedure and entered the ND—SOO/SOOO
Monitor, the ATTACH-PROCESS command can be used to
connect to the failing process. Then the following
prosedure can be used:

N500:LOOK—AT-PROGRAM (program address—200B»-l
Px xxxxxxxxxB:(instruction) :
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Px xxxxxxxxxB:<instruction causing the trap»J
Px xxxxxxxxxB:<instruction>'EXIT“

Then dump the foTTowing registers for the faiTing
process:

N500: I.OOK--A'l'-REGISTER<J
P : xxxxxxxxxxxxB :
L : xxxxxxxxxxxxB d

R : xxxxxxxxxxk 5
B : xxxxxxxxxxxxB :
Il : xxxxxxxxxxxxB :
12 : xxxxxxxxxxxxB :
I3 : xxxxxxxxxxxxB :
I4 : xxxxxxxxxxxxB EXIT“

Copy the trace fiTe to a fioppy.

Exchange the ND-SOOO CPU with a new one and put the
faiTing ND—SOOO CPU into the box together with the
fToppy with the trace dump and a hardcopy of the error
message and the information described abowe. The slot
position from the error message can be used to Tocate
the faiTing ND—SOOO CPU in the MF crate incase there is
a ND—5900 system with more than one ND-SOOO CPU.

Run the same program on the new ND—SOOO CPU to see if
the probTem is soTved or not. If the excnange of ND-SOOO
CPU does not soTve the probiem it might be something
wrong with the dataway to the ND—SOOO CPU.

The faiTing moduTe coq then be:

To

A memory board
MFB controTTer
Doubie Bus ControTTer (If ND-SOOO Compact)
Disc corruption

If the process has handied the trap
condition TocaTTy in the process a
Tess detaiTed error description is written.

investigate further may be rather compiicated, but a
prosedure to foTTow is described beiow.

The main purpose is to provoke the same trap condition to be
reported to and decoded by the ND—SOO/SOOO Monitor.
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If the failing program is a Fortran program then local
handling of the trap condition in the program may be omitted
by the following prosedure:

N50002DEBUG-PLACE (failing program»J
NSOOOzLOCAL-TRAP-DISAB ILLEGAL-OPER-SPEC’J
NSOOO:RUN‘J

When the Illegal Operand Specifier trap condition occure it
will be reported to the ND—SOO/SOOO Monitor as described
abowe. The internal hardware tracer will also have trigged.

If hower, the program initializes its own local trap
handlers, which is very common for the most of the
subsystems like NOTIS, PED, SIBAS etc. then it may be
complicated to get more detail about the trap condition.

Usually the local trap handlers are set up in one of the
first subroutines in the program.

Debug place the failing program.

Find the start address of the program and look at the
program from the start address and search for the first call
to a subroutine.

Put a break point just after this call. Start the program.
The program will then stop at the breakpoint. Then disable
the local trap handler and reset the breakpoint and continue
the process. When the trap condition occure the trap will be
reported to the ND—SOO/SOOO Monitor and the internal tracer
will trig.

The action to be taken is the same as done in point 1.

3. If the process is a RT program or has
been started as a standard domain direct
from Sintran and not from the ND—SOO/SOOO
Monitor only an error message is will be
written on the error device.
The internal harware tracer will have been
trigged.

20/08—12z35 Nd—500/5000 CPU 1: process 1: [SYSTEH]TERHINAL-52
ND-SOO/SOOO trap number: 42B at: 10000010628 ND-SOO/SOOO Illegal
Operand Specifier
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Example The foiiowing error message may occure:

ILLEGAL OPERAND SPECIFIER
At program address: '1 10628
From CPU in slot position: 6D

Use the LOOK—AT-PROGRAM command to get the instruction.

N500: LOOK—AT—PROGRAM 1'1062 d
P l 1062B W MOVE B.20,+ZOOB El:

In this situation an attemt to write into a constant is
done. This couid be a program error or the program address
has been wrongiy caicuiated. It is most iikeiy that it is a
hardware fault on the ND—SOOO CPU if the program has run
through ok before.
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TRAP HANDLER MISSING

If a Traphandier Missing trap condition is reported back to
the ND-SOO/SOOO Monitor the foTTowing error message wiTT be
written:

TRAPHANDLER MISSING
At program address:
From CPU in slot position:

An Error message wiTT in addition to the user error message
be written on the Error device. This error message wiTT aTso
appear when this process is a RT program or standard domain
started up directTy from Sintran.

20/08-12:35 Nd—500/5000 CPU 1: process 1: [SYSTEfllTERHINAL-SZ
ND-500/5000 trap number: 45B at: 1000001062B ND-SOO/SOOO
Traphandler missing

Explanation The Trap HandTer Address register (THA) points to the base
of an array of 64 eTements (32-bits) in the data memory.
This register is normaTTy initiated in the registerbTock
together with P and PS register during piece of the program.

Each eTement contains the start address of a trap handTer
routine in the program memory.

The Nth eTement of this array must ho the start address of
the trap routine to handTe the Nth trap condition.

If the contents of the THA register + Trap N*4 = 0, the
microprogram wiTT issue a Trap HandTer Missing message to
the NDSOO/SOOO-Monitor. Trap N is in the range 9—36D
(ref:(ND—05.009) NSOO-Reference ManuaT.

If the Tocation pointed to by the Nth eTement does not
contain an ENTT instruction. the microprogram wiTT issue a
Trap HandTer Missing trap message to the ND—500/5000
Monitor.

To be abTe to access this array, the Nth trap has to be
TocaTTy enabTed. The Nth bit in OTEl or OTEZ has to be set.
If not, the trap no. 9—29 wiTT be ignored or for trap no.
30-36 the microprogram wiTT report the trap to the ND-
500/5000 Monitor.

Trap no. 30—36 wiTT aTways be taken care of, either by a
TocaT trap handTer or by the ND—SOO/SOOO Monitor.

Trap no. 37-41 are fataT traps and wiTT aTway be reported
directTy to the ND-lOO.
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Data memory Program memory

Nth trap

——1——+ ENTT 100.1000

(Trap handler routine)

RETT

OTE

This error message could appear if you have
a linking problem on your domain.

Normally the traphandler vector table and the traphandler
stack is located behind the system stack. If the program
attempt to use more space than it is on the system stack,
the traphandler vector can be overwritten. So, when a trap
condition occures and the trap is going to be handled by the
process itself a trap handler missing trap may occure
dependent of the value in the trap handler vector entry.

The trap leading to trap handler missing can be found in the
message buffer location 628 relative byte address to the
link location.

Action 1. If the trap has been reported to the
monitor as example abowe then

0 Dump the internal hardware trace module to a file. Ref.
ND—SOOO Trace Module chapter.

o Write down or get a hardcopy of the error message.

0 Have this program run through before without this error,
and no relinking or any modification has been done since
then with this program?

If YES:

o Use the NSOO/SOOO message decoder to look at the message
buffer for this process. Write down which trap has lead
to trap handler missing. The rest of the information in
the message buffer will belong to this trap.

o Relink the domain by the Linkage Loader and rerun the
program. If the domain is linked to library segments and
these library segments are replaced with new revitions
this trap may Occure.
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If the probTem is stiTT present:

Reioad the Tibrary segments used by this process and
reTink the program.

If the probTem is stiTT present:

Exchange the ND-SOOO CPU with a new one and put the
failing ND-SOOO CPU into the box together with the
fToppy with the trace dump and a hardcopy of the error
message and the information described abowe. The sTot
position from the error message can be used to Tocate
the faiTing ND—SOOO CPU in the MF crate incase there is
a ND—5900 system with more than one ND-SOOO CPU.

Run the same program on the new ND—SOOO CPU to see if
the probTem has been soived or not.

If the probTem is stiTT present:

The Trace dump shoq be investigated.

If NO:

2.

There couid be a program error or a Tinking probTem.

Try to reTink the domain by the Linkage Loader. Rerun
the program. If the domain is linked to Tibrary segments
and these Tibrary segments are repTaced with new
revitions this trap may occure.

If the probTem is stiTT present:

Reioad the Tibrary segments used by this process and
reTink the program.

If the probTem is stiTT present:

There is something wrong with the program. If the
program overwrites the trapvector tabTe which is Tocated
behind the system stack, this error situation may
occure.

If the process is a RT program or has been
started as a standard domain direct from
Sintran and not from the ND—SOO/SOOO
Monitor onTy an error message is wiTT be
written on the error device.
The internaT harware tracer wiTT have been
trigged.
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20/08-12:35 Nd-500/5000 CPU 1: process 1: [SYSTEHJTERHINAL-52
ND-500/5000 trap number: 45B at: 100000223713 ND-500/5000 Trap
Handler Missing

o Dump the internal hardware trace module to a file. Ref.
ND—SOOO Trace Module chapter.

a Write down or get a hardcopy of the error message.

0 Have this program run through before without this error,
and no relinking or any modification has been done since
then with this program ?

If YES:

o Relink the domain by the Linkage Loader and rerun the
program. If the domain is linked to library segments and
these library segments are replaced with new revitions
this trap may occure.

If the problem is still present:

0 Reload the library segments used by this process and
relink the program.

If the problem is still present:

0 Exchange the ND-SOOO CPU with a new one and put the
failing ND-SOOO CPU into the box together with the
floppy with the trace dump and a hardcopy of the error
message and the information described abowe.

0 Run the same program on the new ND-SOOO CPU to see if
the problem has been solved or not.

If the problem is still present:

0 The Trace dump should be investigated.

If NO:

0 There could be a program error or a linking problem.

0 Try to relink the domain by the Linkage Loader. Rerun
the program. If the domain is linked to library segments
and these library segments are replaced with new
revitions this trap may occure.

If the problem is still present:

0 Reload the library segments used by this process and
relink the program.
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CHAPTER 7 SOME USEFUL DEBUGGING COMMANDS IN THE ND-SOOO MONITOR

.n

A11 these commands are described in detaiT in the manuaT:

ND—SOO LOADER/MONITOR ND—60 136.04

Before any debugging commands are used, the program must be
moved into the user's virtuaT memory. This is done by the
commands:

PLACE—DOMAIN or DEBUG-PLACE.

If patches to the program segment are to be done, the DEBUG-
PLACE must be used.

N5000:DEBUG—PLACE <domain name>a

By using the LOOK—AT commands, it is possibTe to dispTay and
modify registers and Tocations in program and data memory.

An address in the current domain is specified as:

<segment no><segment reTative address>

7.1 DEBUGGING COMMANDS

7.2 LOOK-AT-PROGRAM

o LOOK—AT—PROGRAM <address>,<domain>

This command dispTays and modifies program memory or program
segments. The display is started at the specified address.

If domain is specified, the program segment fiTe is
dispTayed and may be modified. (defauTt :PSEG)
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7.3 LOOK-AT-DATA

o LOOK-AT—DATA <address>,<domain>

This command is simiTar to the LOOK—AT—PROGRAM, except that
the data memory or data segment is invoived.

7.4 LOOK-AT-FILE

o LOOK-AT—FILE <address>,<fi1e name>

This command is simiTar to the LOOK—AT—PROGRAM and LOOK—AT—
DATA, except that the segment fiTe name can be :PSEG or
:DSEG or any fiTe. The patches are done direct on the fiTe.
This command shouid be used if pathing on the segment fiTe
is required.

7.5 LOOK-AT-STACK

o LOOK-AT-STACK

The current TocaT datafie is dispTayed. This is the memory
area pointed to by the current B—register and contains the
subroutine caTT information. The sub—commands PREV and NEXT
can be used to dispTay previous stack or next stack.

7.6 LOOK-AT-RELATIVE

o LOOK—AT-RELATIVE <reTative to>

Starts Tisting of data memory reTative to either the
contents of the R—register, B—register, Il-register 12—
register, I3—register, I4—register, or an absoTute address.

7.7 LOOK-ATjREGISTER

o LOOK-AT-REGISTER <register name>

The specified register in the context bTock for this process
is dispTayed. If a is typed, the next register is dispTayed.
Registers identified as MIC are used by the microprogram.
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7.8 LOOK-AT—SRF

o LOOK—AT—SRF <SRF—address>

Examine location in the Scratch Register File (4 K x 32 bit
memory) on the ND—SOOO cpu from the specified address. Ref.
Appendix Allocation of SRF register.

7.9 LOOK-AT-RESIDENT-MEMORY

o LOOK-AT-RESIDENT—MEMORY (address>

Examine physical location in shared memory from the
specified address. Address 0 is the start of shared memory.
This command is previlege and can only be done from user
SYSTEM.
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7.10 LIST-ACTIVE-SEGMENT

o LIST-ACTIVE—SEGMENT <process no>

ND—SOOO:LIST-ACTIV—SEGMENTa
Process number::

Process no.: 18 : (NSOOO—MAINT—MAN)TERMINAL—SS
Process seg: Phys seg: 54B: (NSOOO—MAINT—MAN)TERMINAL-SS
Instr.seg 268: Phys seg: 7B: (PACK—TWO:DOMAIN—USER)LINKAGE—LOAD—HOO:PSEG
Data seg 268: Phys seg: 628: (PACK—TWO:DOMAIN—USER)LINKAGE—LOAD-HOO:DSEG

If process number is —2 then aii segments for a1] processes
are dispiayed. This may oniy be done from user SYSTEM.

7.11 SET BREAKPOINTS

o BREAK <address>,<count>

This command sets a breakpoint at the specified address. If
a positive number is specified for the count argument, the
breakpoint wi11 be passed (count—l) times before reaction.

When the breakpoint is reached, the execution wiii be
terminated.

A breakepoint instruction (BP) wiii be written in to the
specified address in program memory and breakpoint trap
condition wi11 be enabled in MTE register.
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0 RESET—BREAKS <break number)

The specified breakpoint is reset. If no parameters are
given, aTT breakpoints wiTT be reset.

7.12 ADDRESS TRACE

o TRACE <address>,<data type)

Whenever the Tocation at the specified address is modified
during program execution, the new vaTue is dispTayed. This
command uses the LL and HL registers Tocated in the IDU.

NOTE :
This command enabie for Address Trap Write (ATW). When this
command is used the ND—SOOO cpu wiTT be sTowed down (STowl)
during execution of this process as Tong as Address Traps
are enabTed.

o GUARD <address>,<data type>,<1imit1>,
<11mit2>

If no Timits are given, any modification of the Tocation
specified causes a guard vioiation error and the program is
terminated.

If one or two Timits are specified, the vaTue of the
specified Tocation is checked against this range. If the
vaTue is outside this range, there is a conditionai guard
vioTation and the program is terminated.

This command uses the LL and HL registers Tocated in the
IDU.

NOTE :
This command enabTe for Address Trap Write (ATW). When this
command is used the ND—SOOO cpu wiTT be sTowed down (STowl)
during execution of this process as Tong as Address Traps
are enabied.

o EXHIBIT—ADDRESS <prog.address>,
<data address>,<type>

With this command a breakpoint is set in the specified
program address. When the execution reaches this breakpoint,
the specified data address and its content is written to the
output device.
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7.13 RESET ALL DEBUGGINGS ACTIVITY

o RESET-DEBUG

This command cTears the effect of a1] previous used
commands.

7.14 TRAP HANDLING

o ENABLED—TRAPS

This command lists the content of the OTE (Own Trap EnabTe)
register of the current domain and the MTE (Mother Trap
EnabTe) register.

0 LOCAL—TRAP—DISABLE <trap condition)

This command cTears the bit in the OTE register
corresponding to the specified trap condition, thereby
disabTing the trap handTing for that trap condition.

If ALL is specified, aTT traps wi11 be iocaiy disab1ed. The
OTE register wiTT be cTeared.

7.15 PROGRAM EXECUTION CONTROL

o RUN

This command wiTi restart the program from the beginning.

0 CONTINUE

This command restarts the execution of the program at the
current program counter.

0 STEP <step start>,<execut. start>,<count>

SingTe step. If no parameter is given, the instruction
pointed to by the program counter is disassembied and shown
on the output device. By typing a, this instruction wiTT be
executed.

7.16 DISPLAY ERROR MESSAGES FROM MONITOR CALLS

o AUTOMATIC-ERROR—MESSAGE

0n typing this command, errors caused by monitor caTTs wiTT
automaticaiiy be written to the communication device.
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7.17 RESIDENT PLACE

o RESIDENT—PLACE (domain name)

This command wii] place the domain permanent1y in memory.
The command is used to avoid swapping and is on1y a11owed
for user SYSTEM.

7.18 LIST Eco LEVEL AND VERSION OF BASIC ND-SOOO HARDWARE/SOFTWARE

o VERSION

This command wi11 make a printout of the version of:

- the current active subsystem
(background part of the monitor)

— the system part of the monitor
- the swapper
— the microprogram
— the ACCP program
— the ECO 1eve1 on every "baby" moduie on

NDSOOO CPU.

ND-5000: VERSION“

SUBSYSTEM PART: 87. 9. l REV.—IOl
SYSTEM PART...: 87. 9.17
SWAPPER ....... : REV -IO3
MICRO PROGRAM.: 11323
ACCP VERSION..: 87.11.27 E0

Moduie: MB.2 ALU.1 AAP.4 IDA.2 MMS.1 CS.2 CACHE 1 MIC 1 ACCP 1
ECO no: 12a 2c 2a 5a 30c 3b 2b 0d 5c

From the microprogram version the fo110wing may be decoded:

zzxyy:

L——— yy = Microprogram revision 1eve1 (0-99).
x = ND—5000 cpu mode]

0 — ND-SZOO - Micro coded F1. point arithmetic
l — ND-5400
2 — ND—SSOO Sintran K — WM 400
3 — ND-57OO
4 - ND—58OO

5 — ND-SZOO — Micro coded F1. point arithmetic
6 - ND—54OO
7 — ND—SSOO Sintran K - WM 500
8 — ND—57OO

'

9 — ND-58OO
.+

22 = 11 - Microprogram for ND—SOOO cpu for Sintran K
WM400/500 using AAP4
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7.19 LIST MEMORY CONFIGURATION

o MEMORY-CONFIGURATION

List the memory configuration specified in the ND—5000
system.

Example Memory configuration of a ND—5000 system with 16 Mbyte
shared memory and 5,5 Mbyte of 1oca1 N0100 memory.

ND—5000: MEMORY—CONFIGURATION“

PART WIDTH N100 N500P NSOOD
08— 177778 Y Y Y

PAGE
ND—100 ND—500

ND—500 address zero: 005400 000000
ND—500 register b10ck: 005524 000124

WORD
ND—lOO

00013000000
00013250000
00013350000
00013246000

BYTE
ND—500

00000000000
00000520000
00000720000
00000514000

NDSOOO page:

Physica] segment tab1e: 005564 000164
NIP/PGU tab1e: 005523 000123

NDlOO page:

0
Loca] ND100 memory

5400

5523 WIP/PGU buffer 123

5524 Register b1ock 124

Shared (MF) memory
5564 Physicai

Segment tab1e
164

200008

7.20 FORCED STOP ON THE ND-SOOO

o STOP—ND—500

This command wi11 stop the ND—5000 and 109 out a1] users
1oged into ND-5000. This command should on1y be used if a
stop is required, and must be used from user SYSTEM. If
someone attempts to start a ND—5000 process after this
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command, a "warm start" of the ND-SOOO wi11 be issued.

~>

7.21 DUMP OF THE SWAPPER DATASEGMENTS

o DUMP—SWAPPER (fiie name)

The Swapper data segments are dumped to a fiTe. This dump
may be investigated Tater by the command INSPECT—DUMP. The
command is restricted to user SYSTEM onTy. This command
intended to be used after a fataT error from Swapper. If so,
the FERROR fiag must be reset before the command is given.
The FERROR fiag is reset by giving the two commands: DEBUG—
SWAPPER ON foliowed by DEBUG—SWAPPER OFF.

7.22 DUMP ALL HARDWARE REGISTERS

o LOOK—AT-HARDWARE <hardware register)

ND-SOOO: LOOK—AT—HARDWAREu
Register namezHELPd

MMS
MIC
IDU
IAC
DAC
SPEC

ND—SOOO: LOOK—AT—HARDWAREa
Register namezi

P
X1
A1
E1
SCl
SC5
SCll
0
RFAl
EA2
5C2
SRF3
SRF7

01000072036
01000224210
00000000000
00000000000
01000463634
01000463604
00000177400
00000000040
00000002001
01000464343
00000000054
00017777777
02104210420

SRF13 11022000003
SRFl7 00000000040

B 01000463604 L 01000072036 R 01000224210
X2 01000250374 X3 00000000034 X4 01000224374
A2 00000000000 A3 00000000000 A4 00000000000
E2 00000000000 E3 00000000000 E4 00000000000
5C2 00000000054 SC3 00000000000 8C4 00000000000
SC6 01000224210 SC7 00000000017 8010 00000000003
SC12 00000000000 SC13 00000020034 5014 00000000000
STS 00000000000 TE 00000000000 LC 00000000140
RFA2 00000007771 MOD 37700000107 EAl 37777777777
EA3 00000450400 IAR 01000070046 DACR 00000024474
SRFO 00000000000 SRFl 14631463146 SRFZ 14000000000
SRF4 17760000000 SRFS 30000000000 SRF6 17777777777
SRF10 00000000000
SRF14 00000000000

SRFll 37777777777
SRF15 00000000000

SRF12 01000503244
SRF16 00530160200

This command wiTT stop the microprogram and the microprogram
is stared in the hardware register dump routine. This
command is priveiege and must be done from user SYSTEM and
a1] processes in the ND—SOOO must have been Togged out.
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After this command has been issued the microprogram has to
be started in address 0 and the Swapper has to be started.

7.23 OPERATIONS AGAINST THE CONTROL STORE

o LO0K-AT—CONTROL—STORE <address>

This command is used to examine and modify the ND—5000
microprogram:

o COMPARE—CONTROLSTORE <fiTename>,<start address>,<no of
words>,

(max no Of fau1t>

N50002C0MPARE—CONTR0La
FiTe name::
Start address::
Number of words::
Max number of fauTts::

UNEOUALITY FOUND AT: 000003:
CONT STORE: 100030 000000 000000 000000 0000000 050000 100000 020000
FILE: 100030 000000 000000 000000 0000000 050000 100000 001340

UNEOUALITY FOUND AT: 000016:
CONT STORE: 100030 000000 000000 000000 0000000 050000 100000 020000
FILE: 100030 000000 000000 000000 0000000 050000 100000 001340

NOTE This command doesn't function with ND—SOO/SOOO Monitor
version I.

o MICRO—START <address>

This command starts the execution of the ND—SOOO
microprogram at the specified address.

7.24 RESET ND-SOOO CPU

o RESET-CPU

— The octobus message RESET—CPU is sent to
the ACCP and a Master CTear on ND-SOOO cpu
is performed

— then the FERROR fTag is cTeared

— the microprogram is stopped and an echo
test on the octobus between the ND-lOO and
the ACCP is run.

— then the memory configuration is tested
by sending the address of the ACCP buffer
Tocated in the muTti port memory to the
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ACCP and verify that the System monitor
and the ACCP "agrees" on the Tocation of
the buffer.

This command brings the ND—SOOO out of a ”hangup"
situation.

0 MASTER—CLEAR

— The octobus emergency message MASTER
CLEAR is sent to the ACCP. A Master CTear
on the ND—SOOO cpu is performed and a
short seiftest is started.
The seTftest status is read and verfied.

— then the FERROR flag is c1eared

- the microprogram is stopped and an echo
test on the octobus between the ND-lOO
and the ACCP is run.

— then the memory configuration is tested
by sending the address of the ACCP buffer
located in the muTtiport memory to the
ACCP and verify that the System monitor
and the ACCP ”agrees" on the Tocation of
the buffer.

This command brings the ND-SOOO out of a "hangup"
situation.
After this command has been issued the centre] store has to

be Toaded.

o RUN—SELFTEST

The Tong seiftest wiTT started on the ND-SOOO cpu. The
comand is previiege and a1] processes has to be Togged out
of ND-SOOO. A Tong version of the selftest wiTT take approx.
3 min.

This command doesn't function on Sintran K - WM406.

o Internai Trace ModuTe maintenance commands.

INIT—TRACER
ARM—TRACER
DISARM-TRACER
DUMP-TRACE-MEMORY
CLEAR—TRACE-MEMORY
CLEAR—TRACE-ADDRESS
EXAMINE—TRACE
READ-TRACE-FILE
WRITE—TRACE—FILE

Ref. the chapter about the trace moduTe for further
expiaination.
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7.25 SET CACHE MODE

o CACHE-MODE <program cache mode>, (data cache mode>

ND—SOOO: CACHE—MODE“
Program cache mode: 1
Data cache mode: :

DefauTt vaTue is NORMAL—NICO.

NORMAL—WICDV — Use both memory and cache.
Use Write In Cache OnTy mode on Data cache.

MEMORY — Use memory onTy. The cache wiTT be inhibited.
WRITE—THROUGH—DATA
SMART—IF—GO—PROGRAM

Use Write Through Data cache. Inhibit NICO mode.
Appiies to the instruction cache|

7.26 ATTACH ANOTHER PROCESS

o ATTACH—PROCESS (Process no.>

The PROCESS NO. is the number of the process with which
communication is desired. DefauTt is the current process
that is connected to the termina].

The commands LOOK—AT and RUN wiTT be routed to the specified
process. The process shoq not be connected to any other
terminaTs. The command is used for debugging purposes,
attaching to the swapper process.
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CHAPTER 8 TEST AND UTILITY PROGRAMS
- - J 4

This chapter describes the test and utiTity programs for N0—
5000.

8.1 ND-SOOO TEST MICRO PROGRAMS

SEMICS is a coTTection of microprograms for test purposes
for ND—SOOO and runs under TPE (the Test Program Environment
monitor). SEMICS runs under the operating system as a
background program.
These tests are grouped in ”test-systems”, each consisting
of one or severaT micro—tests (max 256). The purpose for
SEMICS is to detect errors in the ND-SOOO CPU. The commands
are made as simiTar as possibTe to the commands for test
microprograms for ND—SOO (TEMICS).

8.1.1 DEFINITIONS

Testsystem is a coTTection of 1-256 tests. A testsystem is
started by the command 'RUN'.

Test is the smaTTest unit which is visibTe to the user. A
test is started by the command 'TEST‘.

Subtest is a part of the test (some tests consist of severaT
subtests). The subtest is invisibTe to the user.

8.1.2 SWITCHES ON THE CACHE

SEMICS is abTe to detect whether the cache moduTe is present
or not. When running microtests using the cache or demanding
cache present, the switches for both data and instruction
cache shoq be in the 'ON' position. Ensure that this is
the case before starting cache dependent micro tests.

8.1.3 LOADING AND STARTING SEMICS

SEMICS is deTivered on two fTOppy discs.

1. The fTOppy disc 250247-XX—010 with :
- TPE-monitor
— SEMICS overTay fiTes
— Extended Error Information
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2. The fToppy disc 250247—XX—OZD with the coTTection of
the microtests.

You can run the microtests in two different ways:

1. Running microtests from the fioppy.
2. Running microtests from the harddisc.

In both cases you must Toad the TPE monitor and the SEMICS
overiay fiies to the harddisc.

If you want extended error information! the microtests must
aTSo be run from the harddisc. The PD sheets describe how to
perform the Toading.

STARTING THE TPE MONITOR

STARTING SEMICS

First you must start the monitor:

1. Log in as user SYSTEM.
2. Type the foTTowing:

@ [NDSOOO- SEMICS] TPE-[VION- 1 00- :F’HOG‘J

When the TPE monitor has started, it wiTT identify itseTf
with this heading:

TPE Monitor, ND—IOO / ND-110 - Version: lnn — yyyy—mm-dd

The TPE monitor is now ready to accept your commands.

NOTE

When the TPE monitor is running, you can Toad the
testprogram:

>Load {ND5000— SEMICS)SEMICS‘J

The testprogram wiTT identify itseif, and the program
commands wiii be avaiTabie.

If you are running the microtests from the fioppy disc:
When you have entered the fioppy disc with microtests
(250247—XX-02D), you must specify directory and user name
when you run the first test.

ExampTe:

'I‘PEVHUN‘J
Test system: [250247—XX—02D:FLOPPY-USEH](Test name)“
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8.1.fl USING SEMICS

This section describes how to use SEMICS.

PREPARE FOR TESTING

TEST NUMBERING

The first step in a normaT test sequence is to get the
configurant dependent parameters into the program and
reserve some memory. This is done with the command:

>INVESTIGATE—AND-RESEHVE

This command investigates the system by reading some
parameters about the system. After this, the operator is
asked whether or not to reserve memory for test purposes.

Each testsystem contains one or severe] tests (max. 256).
These tests are numbered from 1 to <n>, where <n> is the
number of the Tast test in the testsystem.

THE INITIAL PARAMETER VALUES

SEMICS uses severaT parameters to centre] the testing. Some
of these parameters must be set according to the hardware
configuration of the system. The command

>INVESTIGATE—AND—RESERVE

wiTT find the ND—SOOO configuration and update the
corresponding parameters.

NOTE: The ECO fies must be strapped correctTy.

The system parameters found by the >INVESTIGATE—AND—RESERVE
command can at any time be suppressed by using the >SET—
PARAMETER command.
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ACCESSING FILES THROUGH SEMICS

As SEMICS is running as an background program from user
SYSTEM, aTT fiTes wiTT normaTTy be owned by user SYSTEM.
This appTies to fiTes accessed through commands in the TPE
monitor (i.e. aTT commands that the command >MONITOR—HELP
gives you).

For instance, if you are using the TPE monitor command SET-
PRINTER—FILE with a fiTename without the user/directory
prefix, the fiTe wiTT be searched under user SYSTEM.

When using some SEMICS commands that require a fiTename as
parameter, pTease note that:

1. FiTes accessed through SEMICS commands WITHOUT the
user/directory prefix wiTT be searched under the user
that SEMICS is taken from. This is usuaTTy user NDSOOO—
SEMICS.

2. FiTes accessed through TPE commands such as MODE wiTT be
searched under user SYSTEM.

RUNNING MICROTESTS

The microtests are divided into testsystems. Each testsystem
consists of one or several tests. Each test can be executed
with one, two, three or four different types of input data.
When running a test, severaT repetitions can be executed for
each input type. Different sets of inputs wiTT be used in
each repetition.

The input types and the number of repetitions for a test are
defined and described on the file :TEST.

The tests can be run in one of three modes :

1. A11 tests in aTT testsystems in sequence
COMMAND : COMPLETE-RUN.

2. A11 tests in one testsystem
COMMAND : RUN.

3. One test in one testsystem
COMMAND : TEST.

You wiTT be asked if you want to interrupt the execution
when a test faiTs. If you answer YES, or you the press the
escape key when a test is running, you wiTT be asked about

’ the next action.

The next action can be :
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o REPETITION: Continue the execution on the next
repetition.

o INPUT—TYPE: Continue the execution on the next
inputtype.

‘

o TEST—ABORT: Abort the execution of the current test.
Continue on the next test if it is defined.

0 ABORT: Abort the execution of the microtests.

o DUMP: Dump the last input/output parameter vaiues.

The parameter ERRMAX indicates how many errors which can
occur in a test before the test aborts.

ERRMAX can be changed by the command SET—PARAMETER.

ERROR IN MEMORY CONFIGURATION

When reserving memory or investigating the system, the MON
60 (ND—5000 monitor call) can result in the error message
”ERROR IN MEMORY CONFIGURATION". When this happens, the
reason often is an inconsistency between the memory
configuration information given to the ND—SOOO background
monitor and the real physicai memory configuration
(inciuding aiso switch settings). In some cases there couid
of course aiso be a reaI HW—probiem on the boards invoived.

When you get the message ERROR IN MEMORY CONFIGURATION, try
the foiiowing hints:

a. Restart the ND-SOOO MONITOR and give the command;

ND—SOOO: MEMORY—CONFIGURATIONd

A 1ist of parameters wiII be dispiayed. Compare these
parameters with your PHYSICAL Iocai memory size and
multiport size. Make sure that the parameter vaiues and
HW—switch vaiues are consistent.

b. Update the parameters using the command:

ND-SOOO: DEFINE—MEMORY-CONFIGURATIONd

(Remember to update the HENT-MODE fiie with these
vaiues as weII).

c. Reioad SEMICS and use the command

>LIST—PARAMETERSa

to check the current testparameters. Update the vaiues
by giving the command

>SET-PARAMETERd
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and start specify thje parameters you wish. (Remember
that ALL your test parameters must now be set manuaTTy
by you with the command >SET—PARAMETER before testing).

TIME CONSUMPTION

8.1.5 LOGGING ERRORS

If you detect any errors on the CPU when running SEMICS, you
must return the CPU to the ND repair center. Then pTease
incTude a fiTe containing the error messages from SEMICS
where the errors were detected. This fiTe is caTTed LOG—
FILE:SYMB.

Output from SEMICS can be assembied on the fiTe by using the
TPE commands :

>SET- PRINTEH- FILE
)SET— PRINTER-MODE

The foTTowing exampTe iTTustrates how to direct output from
SEMICS to the terminaT and to the fiTe LOG—FILE:SYMB at the
same time.

>SET- PRINTER- FILE LOG- FILE: SYMB ’4

> SET- PR INTEH- MODE DUPL ICA TED 4
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8.2 ND-SOOO TEST MACRO PROGRAMS

8.2.1 TEST PROGRAMS

8.2.1.1 DESMODUR

A Warning

The ND—SOO/ND-SOOO verification system is designed to verify
and check the ND-SOO and ND—SOOO instructions and operation.
Three types of tests are performed:

0 Bootstrap; oniy iimited aspects of an instruction or
operation are tested.

0 Fuii; this is intended to be a test of the hardware and
of the microcode used in the instruction or operation.

0 Microcode; this is mainiy to check the microcode. It is
assumed that the hardware used in the instruction or
operation works correctiy.

The testrun starts by executing simpie instructions. These
instructions are then used for more compiex tests. However,
the first simpie instructions must themselves be tested, and
this is done by a test—moduie caTTed bootstrap.

Instructions are executed, and status registers and memory
ceiis affected by the instruction or operation are compared
against expected data. If they match, the instruction or
operation is assumed to work correctiy and the test
proceeds. If any error is detected, aii reievant error
information is saved and can be dispiayed upon request.

The verification system is mainiy intended to verify the
iogicai functions of the macro—instruction set. It verifies
that the macro instructions are executed Togicaiiy correct
and gives the correct status and resuit. It is not a
specific hardware—design test.

Because of the extensive testing, it is possibie that the
verification test wiii discover marginaT or hard hardware
errors with no connection to the instruction currentiy
being tested. Hardware errors may occur in the test
resuTt/parameter setup, or in the checking afterwards. This
may Tead to confusing error information, and it wiii be
necessary to check what reaiiy caused the error message.
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The verification test wiTT NOT test the different
instructions under aTT conditions, such as:

page fauTt
TSB~miss
cache-miss
PXING etc.

Therefore, an instruction which is tested by the
verification test, may faiT in another program where some of
the externaT conditions are different.
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How TO GET STARTED

ND-SOO
Verification ,
System User The ND—SOO verification system runs under the user N500-

VERIFY—DOM. This user has aTT testprograms Tinked together
ready for execution, and a1] the fiies necessary to run the
verification system.

System Initiation Log in as user NSOO—VERIFY-DOM:

13.24.24 9 JUNE 1987
SINTRAN III — VSX/SOO VERSION K
ENTER NSOO—VERIFY—DOM d
PASSWORD: A
OK
@

Enter the ND—SOO/ND—SOOO monitor:

@ND a
NO—SOOO MONITOR VERSION XXX
NO—SOOO:

Activate the verification system DESMODUR:

ND—SOOO: DESMODUR a
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*************************************************************

****ND-SOOO VERIFICATION SYSTEM****
**** VERSION:87.01.27 ****
*************************************************************
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Scanned by Jonny Oddene for Sintran Data © 2011

160 Chapter 8 Test and UtiTity programs

NOTE: Now you must specify some testrun parameters (CPU type etc.)
by answering the foTTowing questions:

00 YOU WANT DEFAULT TESTRUN(Y/N/H=HELP) .................. (Y)?: N
SPECIFY MONITOR TYPE(M=MULTI—USER,S=SINGLE—USER,"/”) ..... (M)?: 3
DO YOU WANT ALL MODULE NAMES LISTED(Y/N/"/") ............. (N)?: «
TESTRUN—MODE(D=DISPLAY,C=CONTINUOUS,S=STOP,”/") .......... (S)?: d
TESTRUN SPEED(C=COMPLETE,O=0UICK,”/") .................... (C)?: «
MAXIMUM(377B) NUMBER OF ERRORS ALLOWED(OCTAL"/") ....... (377)?: a
CPU TYPE: ND- 500(6), ND- 5000(5) or ND— 5000 w/ 570 PP (X) .(G)?: S
TEST MODULE RUN (A:ALL, 0: ONE MODULE, ”/") ............... (A)?:
SPECIFY NAME OF FIRST MODULE IN TESTRUN ................ (IFGOBOOTT_T 4

NOTE: DefauTt vaTues of directives can be specified by CR; the
defauTt directive is shown on the right in parentheses.
”/" character can be used to correct any incorrect directive
given; it deTetes aTT directives given and restarts the
request sequence.

NumericaT input must be ended with CR. Non—numericaT
must not be ended with CR, but the moduTe name must be ended
with CR. If an improper directive is given,
is printed and the request is repeated.

The Testrun
Parameters

DO YOU WANT DEFAULT TESTRUN (Y/N/H=HELP)..

DefauTt testrun means that defauIt testrun parameters wiTT
be substituted by the verification system and the testrun
initiated.

an error message

............ (Y)?:

5 (HELP) gives a Iist of the defauTt directives:

DefauTt testrun is:
MONITOR TYPE: M=MULTI—USER
TESTRUN MODE: S=STOP
TEST MODULE RUN: A=ALL MODULES
TESTRUN SPEED: C=COMPLETE TEST
MAXIMUM NUMBER OF ERRORS ALLOWED: 377B
CPU-TYPE: G=ND—500
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SPECIFY MONITOR TYPE(M=MULTI—USER,S=SINGLE—USER,"l")..(M)?:

Incorrect monitor type causes error messages to be printed
which are not reTevant to the instruction or operation
beeing tested.

DO YOU WANT ALL MODULE NAMES LISTEDiY/N/"/") .......... (N)?:

Y (YES) gives a Tist of the test—moduTes in the system:

.............. P A R T 1 SIMPLE INTEGER INSTRUCTIONS..............
IFGOBOOT LOADWORD WORDADD TYPELOAD
ADDRESSING SIARITH LOGICAL DESCADDR
.............. P A R T 2:ARITHMETIC AND CONTROL INSTRUCTIONS... ..
MIARITH-l MIARITH—Z FLOAT—COMP FLOAT—ARIT FLOAT—FUNC
FLOAT-CONV-w FLOAT—CONV—F FLOAT—CONR LOOPI LOOPD
LODPST _ INDEX STBITS BITFICKLE SHIFTOP
LOADADDR—l LOADADDR-2 LOADADDR—3 LOADADDR—4 LOADADDR-S
LOADADDR—6 LOADADDR—7 LOADADDR-8 LOADADDR-9 LDADADDR—lo
LOADADDR-ll LOADADDR—lZ JUMPER ERBE—INIT ERBE—ENTM
ERBE-ENTF ERBE—ENTFN ERBE-ENTS ERBE-ENTSN ERBE-ENTT
ERBE—ENTB BUDDY I—F—REG
.............. P A R T 3:STRING INSTRUCTIONS......................
BMOVEFILL STRINGS-1 STRINGS—2 STRINGS—3 STRINGS—4
STRINGS—5 STRINGS—6 STRINGS—7 STRINGS-8 STRINGS—9
STRINGS—10 STRINGS—11 STRINGS-12 STRINGS—13 STRINGS—14
STRINGS-15 STRINGS—16 STRINGS—17 STRINGS-18 STRINGS—19
.............. P A R T 4:TRAP HANDLING............................
SPEC—REG TRAP—1 TRAP—2 TRAP—3 SPEC—INS
TRAP—N—l TRAP-N—Z TRAP—N—3 TRAP—N—4 TRAP—N—S
TRAP—N—6 TRAP—N-7 AD—HOC
............. P A R T 5: MODULE REQUIRING SEPARATE TESTRUN........
SSMOV-l SELFTEST

TESTRUN-MODE(D=DISPLAY.C=CONTINUOUS,S=STOP,"l“) ........ (S)?:

D (DISPLAY): In this mode, no error checking and handTing is
performed. Apart from those moduTes testing string
instructions, a1] test—moduTes eject this mode, i.e., they
act as if no testing is to be performed. ModuTes testing
string instructions dispTay the entire test conditions for
the first string instruction in the moduTe; then, controT is
given to the operator.
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- 9 (CONTINUOUS): If an error is detected during the testrun,
a brief error message is printed. Then, the testrun is
automatically resumed.

S (STOP): If an error is detected during the testrun, an
Extensive error message is printed. Then, control is given
to the operator. The operator can now use the testrun
commands.

TESTRUN SPEED(C=COMPLETE,O=0UICK,"I") .................. (C)?:

E (COMPLETE): The testprogram uses a complete set of test
conditions during the testrun, i.e., the instruction or
operation is exhaustively tested.

0 (QUICK): The testprogram uses a quick set of test
conditions during the testrun, i.e., the instruction or
operation is not thoroughly tested. Apart from those modules
testing string instructions, all test-modules ignore the
testrun speed and always execute with a complete set of test
conditions.

MAXIMUM(377B) NUMBER OF ERRORS ALLOWED(OCTAL"/") ..... (377)?:

Total number of errors that is accepted during the testrun.
If exceeded, the testrun is aborted and a message is printed
on the terminal.

CPU TYPE=ND—500(G).ND—5000(S) or ND—SOOO w/ 570 FP(X)..(G)?:

Selects the CPU—type to get correct data and results for
testing.

TEST MODULE RUN (A=ALL, 0=0NE MODULE, "/") ............ (A)?:

"A" means that all test modules will be executed in
sequence.

"0" means that one test module will be executed in loop
mode.

SPECIFY NAME OF FIRST MODULE IN TESTRUN ......... (IFGOBOOT)?:

This is the first module in the testrun. The entire module
name must be given. Abbreviations are not recognized. The
verification system places the specified module and starts
execution.
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MESSAGES THAT OCCUR DURING A TESTRUN

LOGGING ERRORS

Test—modules are placed and executed in sequence, starting
and ending with the modules specified by the operator.
Execution of test-modules continues as long as no errors are
detected. When an error occurs, the testrun prints
information about the error. At this point the testrun may
stop or it may continue, depending on the value of the
testrun parameters:

TESTRUN—MODE(D=DISPLAY,C=CONTINUOUS,S=STOP,"/") ........ (S)?:
MAXIMUM(377B) NUMBER OF ERRORS ALLOHED(OCTAL,"/")....(377)?:

If testrun stops, the operator may use the testrun commands
to display additional error information given by the
testprogram. The operator may continue execution of the
testprogram or restart the current test-module. The operator
can continue in the current module as long as the maximum
number of errors is not exceeded or the end of the module
reached. In these cases he can only restart the module. He
can place and start the next test-module in the testrun by
typing RESUME—MACRO.

When an error has occured, it is important collect as much
as information about the error condition as possible. This
can be done by checking registers etc.:

o Create a file where you specify all the commands and
parameters you want to use. Use the file as a input—file
in a mode—job.

o Dump the output onto a file

The example below shows how to log error information on a
file called LOG—FILE SYMB:

@MODE (input-file),LOG—FILE:SYMB a

When you send the defect module to the ND Repair Center,
please include a hardcopy of the log—file.
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8.2.1.2 FLOTILJE

This section gives a description on the dataprogram FLOTILJE
and expTains how to use it.

GENERAL

FLOTILJE is a verification program for the fToating
instruction set.

There are aTso other verification programs used for this
purpose (SUPER and LIBTEST), but they have some weak points:

0 onTy a Timited set of test data can be used

o onTy parts of the addressing facilities of the ND-
SOO/ND—SOOO instruction set is used

c difficuTt to impTement execution of instructions in a
controTTed environment, such as:

Cache miss/hit
TSB miss/hit
PagefauTts/restarting
Word aTigning
PXING
etc.

0 Lack of testing with CONSTANTS. Because these wiTT
become a part of the instruction code, these operands
wiTT be routed through other parts of the hardware, and
wiTT, therefore, test other parts of the system.

The purpose of FLOTILJE is to fiTT this gap in the testing
of the fToating instruction set.

A description of
what FLOTILJE can
do:

0 Generate RANDOM test data — no check on TegaT vaTues.

0 Instructions are using a wide spectrum of addressing
modes, inciuding CONSTANTS.

o Execute instructions with the foTTowing situations on
operands:

Cache hit/miss
Dump dirty cache
TSB hit/miss
PagefauTts

o Operands are put in odd addresses (WORD CROSSING)
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0 Depending on the : LOW ADDRESS xxxxB command in the
load file, one of the operands will cross the page
limits and generate PXING.

o For each instruction type, it will be checked that the
same data set will give the same result and status bits
(STl) for all addressing modes.
(Because of the random generation of data, it is
difficult to have an exact facit result. Instead an
expected result and status is made, using only register
operands, and it will be checked that both result and
status is the same for all addressing modes.)

0 In some instructions (SIN, COS, ASIN, ACOS, ATAN, ATAN2
and SORT), the results should lay between certain
limits, and it will be checked that the result really
lays between these limits.

OPTIONS 0F TESTRUN MADE BEFORE STARTING

Command="L"

Command="S

Command="P

Command="N'

Command="0"

Command="C"

List the tested instructions with their addresses and
operands.

Specify fixed test data. If you want to loop on certain test
data, you may specify these as 3 * 2 octal values of 11
digits each.
See example of the use of this command under the section
”Running FLOTILJE”.

Pass instructions. You may skip instructions that you don‘t
want to test. This may be done if you notice that a certain
instruction fails, and you want to loop and check the other
instructions without being stopped each time the failing
instruction is tested.

Save on a file the test data and the result/status from the
test data. This file may be used as an input to a later
test—run (maybe on another CPU) to compare the results
exactly from one run to another.
The file name is FLOTSETUP DATA.

Use the test data and result/status from a file as input
(see command="N”). The test data is used, and the
result/status is checked against the result/status on the
input file (expected result).

The command changes bit 23 in OTEl from 0 to l or vice
versa. If changed to 1, the ADDRESS—TRAP—WRITE trap will be
enabled, and this will lead to a disabling of the AC—cache
on the ND—SOOO, i.e., AC—miss will allways occur.
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OPTIONS IF ERROR IS DISCOVERED

Stop on error [3] Stop on the first error. The error information wiTT be
dispTayed and the monitor prompt wiIT occur.
You may continue with the command: CONTINUE.

Continue on error
[c] Continue on error. The error information wiTT be dispTayed,

and the test run continues, generating new test data.

Looping on failing
test pattern [L] The error information wiTT be dispIayed. The test run wiTT

continue, using the faiIing data set as test pattern.

OPTIONS FOR ENVIRONMENT

The ”HIT—TEST—FACTOR” parameter can be set from 0 to 4:

o 0 = The operands in the data memory wiTI aTTways be in
the cache.

0 1 = The operands wiTI first be tested with CACHE HIT,
then with CACHE MISS.

c 2 = The operands wiTT be tested with CACHE HIT, CACHE
MISS and DUMP-DIRTY on cache.

0 3 = The operands wiTT be tested with CACHE HIT, CACHE
MISS, DUMP-DIRTY on cache and MISS in T58.

o 4 = The operands wiTT be tested with CACHE HIT, CACHE
MISS, DUMP—DIRTY on cache, MISS in T58 and PAGEFAULT.

I_Scanned byLJmnyOddeneiOLSiniranDatamfi



Scanned by Jonny Oddene for Sintran Data © 2011

,;-\

Chapter 8 Test and Ut111ty programs 167

RUNNING FLOTILJE

@NDd

This section shows an exampTe on how to run FLOTILJE using
defauIt parameters.

ENTERzNDSOOO—USER-TESTd
PASSWORDzd

/
ND-5000/SOOO MONITOR Version 100 (PreIiminary)87. 5. 6 / 87. 5.29
ND-SOOO: D-PLA FLOTILJEd

ND-SOOO: RUN“

.’ RES.

CACHE,
PGF.

EX:

II

II

II

II

II

II

II

II

II

II

II

II

II

II

II

II

II

H

II

II

II

II

H

II

II

II

II

II

II

II

TESTS DOUBLE AND SINGLE FLOAT +.*,—,/,ADD3,MUL3,SUB3.DIV3,ADD2,MUL2==
SUBZ, DIV2, MULADD, PSUM, SORT, SIN, ASIN COS ACOS, TAN, ATAN, ATANZ, EXP ALOG
ALOG2,ALOG10, REM, INT, INTR AXI AND POLY
USING MOST ADDR MODES AND CONSTANT OPERANDS. DATA IS GENERATED RANDOM =

"HIT TEST FACTOR" FROM 0 TO 4, WITH THE FOLLOWING MEANINGS:
O= CACHE/TSB HIT NO PGF, 1: CACHE MISS, TSB HIT, NO PGF, 2: DUMP DIRTY O

NB ! TSB MISS AND PAGEFAULT APPLIES TO THE FIRST OPERAND ACCESSE

,STl AND RESULT LIMITS ARE TESTED IT IS POSSIBLE TO SET THE ==

HIT ON TSB, NO PGF, 3: CACHE/TSB MISS, NO PGF, 4: CACHE/TSB MI S+
N
S

IF 4 IS GIVEN THE TESTING WILL GO FROM 0 THROUGH 4 USING THE
SAME DATA PATTERNS FOR TEST WITH THE FIVE SITUATIONS DESCRIBED.

D
II

II

II

II

II

II

ONLY. (OPERANDS ARE ON THE SME PAGE (DEPENDING ON LOADING))=

RUN/LIST TESTED INSTR. /SPECIFY TESTDATA/PASS INSTRUCTION (R/L/S/P) /R/;d
STOP / CONTINUE / LOOP ON FOUND ERROR PATTERN (S/C/L) /S/:_d
WILL GENERATE RANDOM TEST DATA, STOPS ON ERROR.
GIVE HIT TEST FACTOR (0—4) DEF = 3 :¢
HOW MANY LOOPS SHOULD BE DONE (DEC) (O=FOREVER) 3:L__

NUMBER OF INSTRUCTIONS TESTED : 2592D * 4D = 10368D

LOOPING ;
LOOPING ;
LOOPING ;
LOOPING ;

HITTESTFACTOR : OD
HITTESTFACTOR : 1D
HITTESTFACTOR 2 2D
HITTESTFACTOR : 3D
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LOGGING ERRORS

Chapter 8 Test and Utiiity programs

It is possible to log errors to a fiie by using the @MODE
command in sintran. The startup procedure and the parameters
must of course be specified on the input—fiie. How to 109
errors to the file LOG-FILE SYMB, is expiained beiow:

@MODE <input—fiie>,LOG—FILE:SYMB a
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8.2.1.3 PIPELINE-EXERCISER

This section gives a description of the Pipeline Exerciser
and shows how to run it.

GENERAL

The pipeline—exerciser consist of four different fragments:

Fragment 1 uses simpie macro instruction, executed in a way
that creates predefined pipeline situations.

Fragment 2 exercises different addressing modes in different
pipeiine situations.

Fragment 3 tests instructions before and after exceptions
(trap situations are used).

Fragment 4 combines a set of ”heavy”-instructions and addr.
modes.
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How To RUN THE TEST

Log into the user NDSOOO—PIPELINE, start the ND—SOOO
Monitor, and enter the following commands:

ND—SOOOzPIPELINE-EXERCd

————————————— P I P E L I N E E x E R c I s E R ————-----———————

COMMENT
You must define two parameters before the Pipeline Exerciser
can start:
TESTRUN—MODE:
E: If an error occurs, an error message will be printed out.
B: If an error occurs, the program will stop, and you have

the possibility of examining registers.

LOOP COUNTER : Total number of loops in a testrun.

TESTRUN-MODE (E=ERROR—MESSAGE,B=BREAK—POINT,”/" ......... (E)?"d
TOTAL NUMBER OF LOOPS IN TESTRUN (OCTAL, "/") ........... (1)?"74

— COMMENT
During the test-run, the program counts the number of loops,
in this case 7 (oct).

***************** E N D O F T E S T R U N *k*********~k*‘k‘k‘k*~k

ND—SOOO:

LOGGING ERRORS

It is possible to log errors to a file by using the @MODE
command in sintran. The startup procedure and the parameters
must of course be specified on the input—file. How to log
errors to the file LOG—FILE:SYMB, is explained below:

@MODE <input—file>,LOG—FILE:SYMB «
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8.2.1.4 HMS-TEST
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Files

The memory management (MMS) test program is a stand—alone
test program. It is designed to test‘the different
operations performed by the memory- management-system, and
the micro—code.

Its basic task is to provoke trap situations in MMS. These
are:

0 protect violation

0 page—fault

o index—error (a type of hardware fault), on both data—
and program MMS.

0 Instruction sequence error (tested in conjunction with
multi—domain calls)

To create these traps, the program modifies both the domain-
information-tables (DIT) and the physical segment table
(PST) during execution. The traps arising will be handled
locally, and different tests to evaluate the trap will be
performed..

Since the MMS-test creates fatal traps by altering contents
in PST and DIT, it is important that no other program can
access the actual table entries. Therefore, fixing of pages
used by the test, has to be done before starting up. (” MMS—
TEST MACR” will do this.)

In the present version, it's necessary to know the start
address of PST (i e. PSTP). Use the comand

MEMORY—CONFIGURATION

to get this, and give it as an input parameter to the
program. You must be a privileged user to be able to do
that.

If errors are detected, error information will be printed to
the terminal if specified.

o MMS—TEST-1:xxx ,is the main program.

0 MMS-TEST-Z xxx / MMS—TEST—3 xxx, are program code placed
on segment 2 and 3. This code is accessed from the main
program, after the segment‘s capability or mapping
tables has been altered. Access to code on one of these
segments will cause the wanted trap condition.

0 MMS-TEST MODE, will link and load the three programs to
the domain ”MMS—TEST".
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o MMS—FIX MACR, is a macro for preparing the test for run.
It wiTT pTace the program, and fix the wanted pages into
memory. Before giving the command "RUN", you must make
yourseTf a priviTeged user (this macro must be started
from user System). This is done by patching the "PIA”
bit into the domain info tabTe for domain 0.

The MMS—test is separated into different fragments,
cTassified by the type of trap.

RUNNING THE MMS TEST

Starting the MMS test:

0 Log onto user SYSTEM

0 Start the ND—SOO/SOOO monitor

0 Type the command "(NSOO-MMS—TEST)MMS—FIX“.

This wiTT cause a :MACR fiTe to be executed, which wiTT
perform severaT patches, a MEMORY-CONFIGURATION command, and
a LOOK—AT—REGISTER PS command.

When you see the ”ND-5000:” prompt, you must enter the
command ”LOOK-AT-PHYSICAL-SEGMENT 310 x”, where x is the
Tast digit of the PS register. You must change this Tocation
to a ”l”, as shown in the exampTe below.

NOTE
After entering the RUN command, you wiTT be asked for
the vaTue of the pointer to the physicaT segment tabTe.'
This vaTue appeared in the output from the MEMORY—COMMAND.
Since the screen is cleared when you enter the RUN command,
you must take note of this number prior to giving the RUN—
command.

@ND
NO:SOO/SOOO MONITOR Version 100 (preTiminary) 87. 6.16 / 87. 9. l
ND—SOOO: (NSOOO—MMS—

N500:

N500:
STl
STl
ST2

N500:

N500:

N500:

TEST)MMS—FIX¢

D-PLACE (N—MMS )MMS—TESTd

LOOK-AT—REG ST

FIX-S-S l P O

1.4

OB PER
08 2
08 .

2177778¢

FIX-S—S 1 D O 133777Bd

FIX—S—S 2 P 10 OOOOOOB 100077778“
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N500: FIX—S-S 2 D 100000008 1000777784

N500: FIX—S—S 3 P 100000008 100077778“

N500: FIX-S—S 3 0 100000008 1000777784

N500: MEN
PART WIDTH N100 NSOOP NSOOD

03— 177778 Y Y Y
PAGE WORD BYTE

ND-100 ND—SOO ND-lOO ND—500
ND-500 address zero: 004000 000000 00010000000 00000000000
ND—500 register bIock: 004112 000112 00010224000 00000450000
Physica] segment tabIe: 004152 000152 00010324000 OOOOOyyyyyy
WIP/PGU table: 004111 000111 00010222000 00000444000
N500: LOOK—AT-REGISTER Pa
PS : 1142200000XB .

ND-SOOO: LOOK—AT—PHYSICAL-SEGMENT 310 X0
PHSEG 0 3108: 08 PERMIT—DEPOSIT“
PHSEG O 3108: 08 BYTEd
PHSEG O 3108: 08 1d
PHSEG 0 3118: 08 .d

ND—SOOO: RUNoJ

*****************************************************************

*****************************************************************

**** ****
**** M E M O R Y - M A N A G E M E N T - T E S T ****
**** ****
**** VERSION : 870618 ****
**** ****
*****************************************************************

*****************************************************************

POINTER T0 PHYSICAL SEGMENT TABLE (0CTAL,”/”) ..................... (—)?:yu
IS THE PROGRAM RUNNING ON A 5000 CPU ( Y/N ,"/”) .................. (Y)?:a
TESTRUN—MODE(E=ERROR—MESSAGE,B=BREAK-POINT,"/") ................... (E)?:a
TOTAL NUMBER OF LOOPS IN TESTRUN (0CTAL,"/") ...................... (1)?:«
FRAGMENT TO RUN (l,2,3,4,5,6,7,10,11,12,13 H=HELP,”/”)..(ALL EXPT 13)?:d
FRAGMENT 12 IS RUNNING -- LOOP NUMBER : 000000000008

********* END OF TESTRUN *********

ND-SOOO: ex
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LOGGING ERRORS

To save error messages reported you can use the phiiosophy:

@MODE <input fi1e>,<err—mess-fi1e>a

where <input fi1e> is a mode-fiie starting up the test with
defauit parameter set and <err—mess-fi1e> is an output fi1e
to store the error printouts. The on1y thing you shouid
remember is that you have to set the priv. intructions
allowed first.
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8.2.1.5 PAGE FAULT EXERCISER

The PAGE FAULT EXERCISER is a macro written test program
that suppTies test instructions running in a page—fauTt
environment. The PAGE FAULT EXERCISER test runs test ’

sequences in which instructions deTiberateTy overiap page
boundaries.This is done to insure that the hardware handTes
the page fauTt correctTy. The best way to get famiTiar with
the test is to start it, and then enter the INFORMATION
command.

FIRST THE SWAP‘FILE SELECTION

You must first decide wether you want to use the current
swap fiTe for swapping or directly your DSEG, used as
originaT segment. Using the standard swap-fiTe is much
faster for starting and exiting, but wiTT steaT about 30000
pages to the avaiTabTe swapping space. the DSEG option does
not take any swap—fiTe ressources, but whenever you Teave
the program, the swapper wiTT rewrite the 29 segments back
to the DSEG, which wiTT take about 1 MN...

Two mode-fiies are avaiTabTe for changing the swapping path,
Togged under PAGE—FAULT—TEST:

@Mode USE—SWAP—FILE Mode,,

and

@Mode USE—DSEG-FILE Mode,,

The defauTt instaTTation option is USE-DSEG-FILE. You can
change it whenever you want, just in running one of the two
mode—fiTes, providing nobody is using PF—exerciser at the
same moment.

___ .Md by Jenny OddeneioLSiniranData ©2044—i
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PREPARE FOR TESTING.

PRECAUTIONS.

The second step is to get priviieged. you must ioggin to
user SYSTEM , and prepare the foiiowing macro, or type
directiy in the consoie, the commands:

N5000: PLACE (PAGE—FAULT—TEST)PF—EXERCISER«
N5000: LOOK—AT—REGISTER PSd

PS : 454540000068 EXIT“

Physicai segment number

N5000: LOOK—AT—PHYSICAL-SEGMENT,3108,SBd
PHSEG o 3103: OB PERMITd
PHSEG 0 3103: OB BYTE“
PHSEG 0 3103; GB 1u

"“

PHSEG o 3113: OB EXIT«
N5000: Bgfla “"

There are quite obvious: since you wiii be running as a
priviieged process, you are a110wed to execute any fatal
instruction for the system. Remember aiways to check the
SWAP-FILE size before running the program: there shouid be
at 1east 3000 pages avaiiable for other processes, uniess
you want to run aione. If you get the message:

NO MORE AVAILABLE SWAPPING SPACE

try to piece the domain using DSEG fiies as swapping fiies.
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A SESSION EXAMPLE

Since you are running under TPE controT, you can change your
terminaT type, print the date, dispTay the program status,
or even preparing some mode-fiTes for Tater use. Here is one
exampTe:

@ (Logged under user SYSTEM)
@
@ND-SOO—MONITORa
N500: PF—Exerciseru (Macro doing a1] the patches)

TPE Monitor, ND-SOO — Prereiease: A03 — 1987-02—10

PAGE-FAULT Exerciser for ND-SOO/SOOO — Version A03 — 1987-12.20

—INFO— The command INFORMATIONS gives you a fuTT program description.

Number of data segment used for the test routines : 29
You are running on a ND—SDOO CPU.

Data patterns initiaTization.wait...
— Segment 30
Finished.

The command HELP gives you the fuTT Tist of avaiTabTe commands

TPE>PROGRAM-STATUS<-l

TPE PROGRAM STATUS: 1987.11.30 12:45:11

TPE Version........................: A03 - 1987.02.10 (PrereTease)
ConsoTe device ..................... : 36D / 448
Printer device/mode................: 36D / 44B / normaT
Stop on fuTT page..................: Off
Test program fiTe name ............. : PF-Exerciser—AO3

CPU type used......................: ND—SOOO
Data segments avaiTabTe............: 20 300
Data segments used for test........: 20:30D
Program segments used for test.....: 20 300
Data pattern number ................ : 1
Data pattern regeneration count ...: 50000
Histogram function is turned ....... : Off

TPE)RUN-ALL-TESTS¢

SequentiaT run is started at 1987.11.30 12:52:05
- Program segment 30

. OMMENT
Counting from 2 to 30D

SequentiaT run finished.
Data pattern verification. Wait...
— Segment 30
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Finished.
OMMENT

No error.

Random run is started at 1987.11.30 14.05.43
Test counter: 50000

OMMENT
Increments every 1000 1oops.

Data pattern verification. Wait...
- Segment 30
Finished

OMMENT
No error.

*** Data patterns regeneration with next pattern number 2 2

Data pattern initialisation. Wait...
— Segment 30
Finished.
Test counter: 12500

OMMENT
Here I pressed the ESCAPE—key.

Run aborted by ESCAPE at 1987.11.30 16:11:54
Number of executed test sequences : 12576

== ESCAPE ==

TPE>SERVICE-PROGRAM¢

PF-Serv>LOOK-AT—ESCAPE-REGISTERa
Register name: 3“

P 02000000011“
L 01000142751 .4

PF-Serv>LO0K-AT-PROGRAM u
Address: 2'11

02000000011: PCTSB a
02000000013: DCTSB «
02000000015: RETD . d

PF—Serv>VERIFY—DATA—PATTERN d
OMMENT

Aiways verify memory before exiting.

Data pattern verification. Wait...
- Segment 30

OMMENT
No error detected

Finished.

PF—Serv>EXIT d
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TPE>EXIT d

ERROR REPORTING

Most of the traps are enabTed during the RUN. If a faiTure
deaT to a trap, this one is reported and the RUN is aborted.
Some informations are dispTayed, and the SERVICE-PROGRAM may
be entered to do more investigations if needed. But, it may
occur that the program or the whOTe system crashes, making
errors impossibTe to be reported. Anyway, in such a case, it
is demonstrated that a potentiaT prObTem exists in this
machine.

THE ERROR MESSAGE

When a trap is detected and reported to the test program,
informations are written to the seTected PRINTER device:

0 The pTace where the trap ocurred: either in the test
sequence presentTy active, or in the main program TOOp
(the Toop which extracts the test routine parameters
from the tabTe where they are defined and which
activates it).

o The test tabTe index.(Can be used Tater to reproduce
the error)

o The trap number and name.

0 The program address (P register) when the trap occured.

Then, it is asked if you want more information. If your
answer is YES, the fOTTowing is aTso printed:

o The expected instruction/adressing/operands type, from
the tabTe.

o The disassembTed faiTing instruction found in program
memory.

0 Some registers dump from the TRAP stack: P, B.aux, L, B,
R, I1, I2, 13, I4.

_ .Scanned byJonnnddene for Sintran Data©204—1—
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EXAMPLE ONE:

You just forgot to patch the physicaT segment to get
priviTeged, this what wiTl happen after some seconds:

*** ERROR, Trap has been detected in test sequence :
+ —————————————————————————————————————————————————————————————————— +
+ Test tabTe index.... : 00032D +
+ Trap number/name.... : 33 IITegaI instruction code +
+ Program address ..... : 020000000118 +
+ Base address (8).... : 000000000008 +
+ —————————————————————————————————————————————————————————————————— +
Do you want more informations (YES or NO): YES 4

TRAP definition: 33 ITIegaI instruction code

C U R R E N T L Y U S E D T E S T T A B L E :

Test routine address. ..: 020000000108
Test instruction ........ : CTSB
Addressing modes ........ : Not appIicabIe,Not app]icab1e,Not appTicabTe
Data type ............... : Not appIicabIe
Base address 8 register.: 020000000008

F A I L U R E I N F 0 R M A T I 0 N S :

Instruction faiIing.....: PCTSB
OMMENT

PriviTeged one!

P register..............: 020000000118
B.aux ................... : 000000000008
L register .............. : 010000647048
8 register .............. : 000000000008
R register..............: 000000000008
11 register.............: 000000000008
I2 register.............: 000000000008
I3 register ............. : 000000040018
I4 register.............: 173320040008

00 you want to continue the test run (YES or N0): N0 «

TPE>
REMEMBER: Those messages wiTI appear ONLY if the TocaI trap handIers
are enabTe.(Defau1t when starting)

(See comands >DISABLE—LOCAL—TRAPS and >ENABLE-LOCAL-TRAPS )

ScamedfilonnyflddeneioLSlniranDaLQFCWmH
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EXAMPLE TWO:

TPF_>RUN—ALL-TESTS ..

SequentiaT run is started at 1987.10 30 10:12:05
- Program segment 30
SequentiaT run finished.
Data pattern verification. Wait...
— Segment 30
Finished.

OMMENT
No error.

Random run is started at 1987.11.30 11.05.43
Test counter: 50000
Data pattern verification. Wait...
— Segment 30
Finished.

OMMENT
No error.

*** Data patterns regeneration with next pattern number :

Data pattern initiaTisation. Wait...
- Segment 30
Finished
Test counter: 12500

*** ERROR, Trap has been detected in test sequence :
+ —————————————————————————————————————————————————————————

+ Test tabTe index.... : 00182D
+ Trap number/name.... : 36 Protect vioIation
+ Program address ..... : 330002237648
+ Base address (8).... : 050000337768
+ —————————————————————————————————————————————————————————

Do you want more informations (YES or NO): YES 4

TRAP definition: 36 Protect vioTation

CURRENTLY USED TEST TABLE:

Test routine address. ..: 330002237638
Test instruction ........ : DIV4
Addressing modes........: LocaI Indirect, LocaI Indirect,
Data type ............... : DoubIe
Base address 8 register.: 050000337768

F A I L U R E I N F 0 R M A T I 0 N S :

Instruction faiTing.....: DIV4
P register..............: 330002237648

OMMENT
Test routine addr. + size of ENTD, ok.

B.aux...................: 000000000008
L register .............. : 010000647048

2

————————— +

+
+
+
+

--------- +

Descriptor
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....: 050000337768
OMMENT

Fgase address 8, ok. w

R register .............. : 000000000008
11 register ............. : 000000045008
12 register ............. : 000022300008
I3 register ............. : 000000040018
I4 register.............: 173320040008

Do you want to continue the test run (YES or N0): N0 «

TPE>SERVICE—PROGRAM e

PF—Serv>VERIFY—DATA— PATTERNS e

Data patterns verification. Wait...
— Segment 5
Address Expected value Found value Data type
0500034206 24572425424 00000000000 Source operand data

T
OMMENT

A source pointer area has been over—
written. This should never happen, and it
means that something is wrong.

Finished.

8.2.1.6 FLOATING POINT TEST

GENERAL

FLOAT—TEST is a diagnostic program designed to test four
arithmetic boards on ND—500/2, or ND—5000 computers. All
instructions that are tested are simulated in software,
i e., the expected result computation does not use the
external arithmetic on the ND—500/5000 computers. Following
the computation of the expected results, the actual
instruction is executed, producing the actual results. The
two results (i e., the expected and actual results) are now
compared, and, in the case of unequal results, the program
flags the error by giving an error message. Note, however,
that only the execution of the instruction (i.e., the
computation of the actual result) uses external arithmetic
on the ND—500/5000.

{AI;3 to <3 .A .A



Scanned by Jonny Oddene for Sintran Data © 2011

184 Chapter 8 Test and Utiiity programs

GETTING STARTED
~

In addition to the program fiies, FLOAT—TEST comprises a
data fiie caiied FUNCTEST—DATA:DATA. This data fiie contains
a set of carefully seiected operands and precomputed
expected resuits.

To run FLOAT-TEST do the foiiowing:

Log in as user FLOAT—TEST

Sintran wi11 respond with the foiiowing:

13.23.59 6 OCTOBER 1987
SINTRAN III — VSX/SOO VERSION K
ENTER FLOAT—TESTA
PASSWORD: 4
OK

""

@

Now, enter the ND-SOO/SOOO monitor:

@ND 8
ND-SOOO MONITOR Version XXX
ND—SOOO:

Activate FLOAT—TEST by typing:

ND—SOOO: FLOAT—TEST «

TPE Monitor, ND—SOOO - Prereiease: XXXXX

-—— FLOAT-TEST —-—
——— fioating hardware diagnostics ———

The command HELP gives you the fuii 1ist of avaiiabie
commands
TPE)
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RUNNING FLOAT-TEST

LOGGING ERRORS

The command FUNCTION—TEST is used whenever the user wants to
perform a comprehensive hardware test. The command is
recommended for fie testing and runs continuousTy untiT
the Escape key is pressed. In the first two passes FUNCTION-
TEST uses input data from the fiTe FUNCTEST-DATA DATA. This
fiTe contains, in addition to operands, precomputed expected
resuits. Consequentiy, these passes wiTT be very fast, and
wiTT fiag severe hardware probTems. From the third pass on,
FUNCTION—TEST generates data using random number aigorithms.
System time is used to generate the random numbers.

The command is given as:

TPE> FUNCTION-TEST a

The program wiTT respond by dispTaying the "Pass Count"
number, i.e.. the current pass number, and the ”Test
Number ” The "Test Number" gives the number of the currentTy
executing test.

ATT detected errors are sent to the error Tog (i.e., the
termina] or a fiTe), which is set to the terminaT by
defauit.

At the end of every pass, the program wiTT dispTay the
number of completed passes and the totai number of errors
found during the current function test.

It is possibTe to Tog errors to the terminaT, to a fiTe, or
to both the terminaT and a file. The SET-ERROR—LOG command
is used for this purpose.

The command is given as:

TPE>SET—ERROR—LOG a
Log Type < Term / Disk / Both / None >: Term a

If the "Disk" or "Both” option is chosen, the program wiTT
prompt for the error Tog fiTe name.

Error Log Fiie: FUNCTEST—ERROazDATA d

Note that the error 109 fiTe is not an ASCII fiTe and
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should, therefore, be opened using the program only. The
error patterns will have pattern numbers starting from 1000.

Each failing data will be logged along with the nine
immediately preceeding patterns (if as many as nine
preceeding patterns exist). Each failing data will create
one pattern in the error log file.

READING THE ERROR LOG FILE

MISCELLANEOUS

The,procedure to read and examine the error results is as
follows: Take a directory listing (i.e., LIST—PATTERN-
DIRECTORY) of the error log file you have chosen. The
number of pattern entries will be equal to the number of
errors that occured during the last run. Read the desired
pattern into memory using the READ—PATTERN-INTO—MEMORY
command. Look at the header using the EDIT command. This
will tell you the test number. Examine the buffer using the
SHOW—PATTERN-IN-MEMORY command. It is also possible to run
the buffer to regenerate the error. If required, change the
formats for integer and real variables and examine the
buffer again.

FLOAT-TEST also gives the user the flexibility of executing
specific tests. The RUN command computes the simulated
results and performs a hardware test on the data existing in
the memory buffer. If the memory buffer is not initialized,
or if no pattern is read from the specified file, RUN will
give the following message: -

No valid data in the buffer ..

The RUN command will display the test number of the
currently executing test. In the case of errors,
appropriate error messages will be displayed.

Test number .... XXXD

If a test ends without errors, the program prompt will be
redisplayed.

For further information on FLOAT—TEST, the user is advised
to look in the FLOAT—TEST user's guide.

O
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8.2.1.7 OCTOBUS

The Octobus Test Program runs stand a10ne in the ND—lOO,
controTTed by the TPE-monitor. The program must be
downToaded from a floppy. Its basic functions are:

0 Tests the Octobus controTTer in the ND—lOO Line Driver.

0 Finds the Octobus configuration.

OCTOBUS TEST COMMANDS

The commands avaiTabTe for the user are:

0 SET—PARAMETERS <Toop> <abort> <supress> <error report
Teve1>

o LIST-HARDWARE-CONFIGURATION

o RUN <test sequence>

SET-PARAMETERS

The user may set parameters which decide the behaviour of
the RUN command. The parameters are Tisted beTow, and their
defauTt vaTues are shown in paranthesis.

0 Loop mode (No)

0 Abort mode (Yes)

0 After how many errors (10)

o Supress error messages (No)

The user may aTso specify the appearance of the error
messages. This is done by answering 'Yes' to the question
'Define error reporting 1eve1'. The foTTowing questions must
then be answered (defauTt va]ues in parenthesis):

o ControTTer number (Yes)
The number of the faiTing Octobus ControTTer.

0 Hardware device number (Yes)
The hardware device number for the faiTing Octobus
controTTer.

0 Type of error (Yes)
Specify what is wrong.
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0 Error information (Yes)
This information depends on type of error. It may be
register contents, or found and expected vaTues.

o Decoding of status (Yes)
Decoding of register contents shown under 'Error
information'.

LI ST-HARDWARE-CONF I GURATION

//
This command wiTT find present Octobus controTTers, and a1]
the Octobus stations present for each contrOTTer. These
stations may be the MF bus controiier, the ACCP and/or the
Domino moduies. Before returning to TPE, a configuration
tabTe is shown. This tabie consists of, from Teft to right:

0 Octobus controTTer number.

0 Octobus hardware device number.

0 Receive ident code ()eve) 13).

o Transmit ident code (TeveT 13).

The Octobus controTTer's station number.

Stations seen by the Octobus controTTer.

RUN

Using this command, you can run aTT tests (defauTt), onTy
one test or a sequence of tests. The avaiTabTe tests are:

1. Check transmit — receive Toop.

2. Loop a1] possibTe patterns.

3. Check receive FIFO )ength.

Test 1:
The controTTer wiTT send one byte to itseTf. The
transmit and receive parts are tested.

Test 2:
The controiier wiTT send a1) possibTe bit patterns to
itseTf and compare the transmitted and received
patterns. It is tested whether the controTTer is abTe to
transmit and receive a1] possibie bit patterns.

Test 3:
The controTTer wiT) send severa] bytes to itseTf, and
detect when the receive FIFO is fuT). The size of the
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LOGGING ERRORS

receive FIFO is checked.

The program wiTl aTways test the foTTowing items, without
user intervention.

0 Status registers.

o Interrupt and ident codes.

0 The combination RFT (ready for transfer), IE (interrupt
enabTed) and ID (interrupt detected).

If you shoq detect any errors on the CPU and decide to
return the CPU to the ND repair center, pTease incTude a
fiTe containing the error messages from the Octobus test
where the errors were detected.

Output from the Octobus test can be assembTed on a fiTe by
using the TPE commands ~

>SET- PHINTER- FILE
>SET— PRINTER-MODE

The foTTowing example i11ustrates how to direct output from
The Octobus test to the terminaT and to the fiTe LOG—
FILE SYMB at the same time.

>SET- PHINTER- FILE LOG- FILE: SYMB

> SET- PRINTER-MODE DUPLICATED
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8.2.2 VERIFICATION PROGRAMS

8.2.2.1 SUPER

This section describes SUPER and how to run it.

TEST DESCRIPTION

RUNNING SUPER

This test verifies that the ND-SOOO CPU caTcuTates
correctiy. The SUPER test uses input from severaT fiTes.

The test verifies the FToating Arithmetic and the STice.

The SUPER source fiTes can aTso be used as input fiTes to
the Fortran compiTer to verify the compiTation.

The resuTts are compared against a facit fiTe. If the resuTt
is correct, "OK" is written after every printout.
In case of an incorrect resuit, ”ERR" and the actuaT and
expected resuTt is written.

The resuTts are printed out as octaT numbers (22 digits).
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ENTER ndSOOO-supertesta
PASSWORD: a
0K
@ndA
ND—SOO/SOOO MONITOR Version 100 (preIiminary) 87. 6.16 / 87. 9.17
ND—SOOO: run—super¢
SPECIFY FIRST SUPER TESTRUN..(ETHYL,HEXAT,BR—60)..(ETHYL)?ETHYL«
SPECIFY CPU TYPE (S = ND—SOOO, X = ND-SOOO W/570 FP)..(S)?Sd

N500: CC ***********************************

N500: CC * SUPER TESTRUN E T H Y L *

N500: CC * RUNNING ON ND—SOOO *

N500: CC ***********************************

N500: PLACE SUPER

N500: RUN

THE POINT GROUP OF THE MOLECULE IS ...CN
THE ORDER OF THE PRINCIPAL AXIS IS ... 2

NUMBER OF SUBGROUPS : 2
NUMBER OF SUBGROUPS : 2

ITERATION N0.: 2, TOTAL ENERGY : —78.36878 14071627464210377072508

ITERATION N0.: 3, TOTAL ENERGY : —77.92968 14071573377553327214633

ITERATION N0.: 4, TOTAL ENERGY : —77 94551 14071574406243673070738

ITERATION N0.: 5, TOTAL ENERGY : ~77.94641 14071574443701672234313

ITERATION N0.: 6, TOTAL ENERGY : —77.94647 14071574446042033053258

ITERATION N0.: 7, TOTAL ENERGY : —77.94648 14071574446201033104748

ITERATION N0.: 8, TOTAL ENERGY : —77.94648 14071574446211605114558
STOP 0
N500: TIME-USED

Time and date: 10.43.14 14 October 1987
Entered ND—SOO/SOOO at 10.38.26 14 October 1987
TotaI time Togged on ND—SOO/SOOO monitor: ...............
ND-SOO/SOOO CPU time used in last run: ..................
ND-lOO CPU time used by ND—SOO/BOOO process in Test run:
TotaT ND—SOO/SOOO CPU time used: ........................
TotaI ND-lOO CPU time used by ND-SOO/SOOO process: ......
TotaI ND-lOO CPU time used: .............................

N500: PLACE SUPER

N500: RUN

THE POINT GROUP OF THE MOLECULE IS ...CN
THE ORDER OF THE PRINCIPAL AXIS IS ... 2

NUMBER OF SUBGROUPS : 2
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NUMBER OF SUBGROUPS : 2

ITERATION NO.: 2, TOTAL ENERGY : —233.71204 14106466622041746061408 OK

ITERATION NO.: 3, TOTAL ENERGY : —231 75253 14106370051334707230148 OK

ITERATION NO.: 4, TOTAL ENERGY : -231 55939 14106361715074640346508 OK

ITERATION NO.: 5, TOTAL ENERGY : —231.54454 14106361331622371605328 OK

ITERATION NO.: 6, TOTAL ENERGY : -231.54566 14106361354127420141508 OK

ITERATION NO.: 7, TOTAL ENERGY : —231.54691 14106361400427341145068 0K

ITERATION NO.: 8, TOTAL ENERGY : —231.54746 14106361411521013741268 OK

ITERATION NO.: 9, TOTAL ENERGY : —231.54767 1410636141506166540142B 0K

ITERATION NO.: 10, TOTAL ENERGY : —231.54775 14106361416237731562748 OK

ITERATION NO.: 11, TOTAL ENERGY : -231.54777 14106361416564314750408 OK

ITERATION NO.: 12, TOTAL ENERGY : -231.54778 14106361416673552610608 OK

ITERATION NO.: 13, TOTAL ENERGY : —231.54779 14106361416723324655728 OK

ITERATION NO.: 14, TOTAL ENERGY : -23l.54779 14106361416733206661428 OK
STOP 0
N500: TIME—USED

Time and date: 13.32.42 14 October 1987
Entered ND—SOO/SOOO at 10.38.26 14 October 1987
TotaT time Togged on ND—SOO/SOOO monitor: ............... 2 h 54 min 15.5 s
ND-SOO/SOOO CPU time used in Tast run: .................. 2 h 48 min 47.0 s
ND-lOO CPU time used by ND-SOO/SOOO process in Tast run: 11.3 s
TotaT ND—SOO/SOOO CPU time used: ........................ 2 h 53 min 3.4 s
TotaT ND-lOO CPU time used by ND~500/SOOO process: ...... 12.7 s
TotaT ND—lOO CPU time used: ............................. 15.6 s

N500: PLACE SUPER

NSOO: RUN

THE POINT GROUP OF THE MOLECULE 15 ...Cl
THE ORDER OF THE PRINCIPAL AXIS IS ... 0

NUMBER OF SUBGROUPS : 1

ITERATION NO.: 2, TOTAL ENERGY : —2779.00049 14142666000376707246018 OK

ITERATION NO.: 3, TOTAL ENERGY : —2779 00056 14142666000447772113178 OK

ITERATION NO.: 4, TOTAL ENERGY : -2779 00059 14142666000467134005558 OK

ITERATION NO.: 5, TOTAL ENERGY : —2779 00061 1414266600047630474610B OK

ITERATION NO.: 6, TOTAL ENERGY : —2779.00062 1414266600050255310256B OK

ITERATION NO.: 7, TOTAL ENERGY : —2779.00062 14142666000505453023078 OK
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ITERATION NO.: 8, TOTAL ENERGY : ~2779.00063 14142666000507535727168

ITERATION NO.: 9, TOTAL ENERGY : —2779 00063 14142666000511147776558

ITERATION NO.: 10, TOTAL ENERGY : —2779 00063 14142666000512270224378

ITERATION NO.: 11, TOTAL ENERGY : -2779.00063 14142666000513161260348

ITERATION NO.: 12, TOTAL ENERGY : —2779.00063 14142666000513700634658

ITERATION NO.: 13, TOTAL ENERGY : -2779 00063 14142666000514274117618

ITERATION NO.: 14, TOTAL ENERGY : -2779.00063 14142666000514573352478
STOP 0
N500: TIME—USED

Time and date: 14.53.50 16 October 1987
Entered ND—SOO/SOOO at 10.38.26 14 October 1987
TotaT time Togged on ND-SOO/SOOO monitor: ............... 52 h 15 min 24.5
ND-SOO/SOOO CPU time used in Test run: .................. 49 h 16 min
NO-lOO CPU time used by ND—SOO/SOOO process in Tast run:
TotaT ND-SOO/SOOO CPU time used: ........................ 52 h 9 min
TotaT ND—lOO CPU time used by ND-SOO/SOOO process: ......
TotaT ND—lUO CPU time used: .............................

ND-SOOO: exita

LOGGING ERRORS

193

OK

0K

0K

0K

0K

OK

OK

mmmmmm

If you need to save the test output in a disc fiTe, do the
foTTowing:

0 Log into user TELEFIX. Type ”TELEFIX” to start TELEFIX—
LOCAL.

. Type the foTTowing commands:

CONNECT,,
OPEN-LOG—FILE SUPER
MANUAL—MODE

The effect of these three commands is to connect
you to a virtuaT terminal, and a1] traffic on this
terminaT wiTT be in the file SUPER LOGS.

0 Type the <esc> key, and Tog into user SYSTEM.

0 Type the commands described earTier to start the ND—
5000 monitor and SUPER. When the test is finished,
OUt.

109

0 Type <ctrT>@ to return to TELEFIX. You can now exit from
TELEFIX, or type LOG-ANALYZER to Took at the Tog fiTe.
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8.2.2.2 SIBAS TEST

Test and UtiTity programs

The SIBAS test is a FORTRAN program, named SIBBIG, which
exercises various SIBAS functions. It is used to verify that
the SOLO and TUTTI instructions are functioning properTy.

To run the test without using TELEFIX, Tog in as user
SYSTEM. Type ”MODE (SIBAS—TEST)INIT—SIBAS MODE,,” to
initiatiaTize the fiTes. Then type "ND” to start the ND—SOOO
Monitor. Type ”SIBBIG” to start the test program. You wiTT
see the foTTowing output:

This program SIBBIG Toops and
find, deTete, modify persons, jobbs
and connected reports.

THE PROGRAM WILL TERMINATE
AND THE DATABASE BE CLOSED
IF YOU TYPE B !

You must then answer the foTTowing questions:
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Give max-time in m1nutes:nn«
SIBAS system no(O—23): 1a
Remote—Tine no( 0-4): 0d
REDUSED PRINT—OUT: 0/ FULL = 1: Ga

DATABASE FORDB OPENED AT 7 50 6 11 2 3 1987
ERASED O RECORDS FROM PERSON
ERASED 251 RECORDS FROM JOBB
REALM JOBB FILLED UP
STORED 1208 RECORDS INTO JOBB

486 RECORDS STORED AT 35 27 8 11 2 3 1987
DATABASE FORDB CLOSED AT 38 27 8 11 2 3 1987
DATABASE FORDB OPENED AT 47 36 8 11 2 3 1987
REALM PERSON OPENED
MODIFIED 486 PERSONS AT 10 12 9 11 2 3 1987
DATABASE FORDB CLOSED AT 11 12 9 ll 2 3 1987
MODIFIED 486 PERSONS AT 20 53 9 ll 2 3 1987
DATABASE FORDB CLOSED AT 21 53 9 11 2 3 1987
MODIFIED 486 PERSONS AT 0 50 10 11 2 3 1987
DATABASE FORDB CLOSED AT 2 50 10 11 2 3 1987

MODIFIED 486 PERSONS AT 6 59 37 12 2 3 1987
DATABASE FORDB CLOSED AT 8 59 37 12 2 3 1987
MAX TIME REACHED!!!
NUMBER OF SOPDB: 119 SCLDB= 119
NUMBER OF SRRLM: 120 SFRLM= 1
NUMBER OF STORE: 2181 SGET = 114814
NUMBER OF SMDFY: 57348 SRASE= 251
NUMBER OF SRFSM: 118 SRNSM= 57348
NUMBER OF SRNIS: 57348 SFEBL= 118
NUMBER OF SFTCH 118 TOTAL = 290003
PROGRAM STOPPED AT 7 1 38 12 2 3 1987
PROGRAM STARTED AT 8 50 6 ll 2 3 1987

You can then type "EXIT" to Teave the ND-SOO Monitor.

LOGGING ERRORS

If you need to save the test output in a disc fiIe, do the
foTTowing:

0 Log into user TELEFIX. Type ”TELEFIX” to start TELEFIX-
LOCAL.

. Type the foIIowing commands:

CONNECT,,
OPEN-LOG-FILE SIBAS
MANUAL—MODE

The effect of these three commands is to connect
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you to a virtuaT terminal, and a1] traffic on this
terminaT wiTT be in the fiTe SIBAS LOGS.

0 Type the <esc> key, and Tog into user SYSTEM.

0 Type the commands described earTier to start the ND-
5000 monitor and 818816. When the test is finished, Tog
out.

o Type <ctr1>@ to return to TELEFIX. You can now exit from
TELEFIX, or type LOG-ANALYZER to Took at the Tog fiTe.
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8.2.2.3 CXTEST

CXTEST is a COBOL program which tests BCD arithmetic.

CXTEST requires approximately five minutes to run. To run
it, log into user NSOO—USER—TEST, and enter the foiTowing
commands:

@nd
ND:500/5000 MONITOR Version I00 (preiiminary) 87. 6.16 / 87. 9. 1
ND-SOOO: cxtestd

MODIFIED FOR ND—SOOCX FS—TSNS 7/4—86
NORSK DATA TEST—PROGRAM CHECKING ADD/MULTIPLY
DIVIDE AND SUBTRACT IN FOLLOWING FORMATS:

DISPLAY ,COMP—1(=BINARY) AND COMP—3 (=BCD).
THE LOOPS START WITH NEGATIVE NUMBERS
THAT ARE STEPPED TO POSITIVE NUMBERS
MULTIPLY/ DIVIDE IS BY 2 FOR EASY CHECKING
THE PROGRAM ENDS BY RUNNING MOVE AND IF-TEST
USING CHARACTER—STRINGS. NOTE! THE PROGRAM
WILL ABORT AFTER ILLEGAL INSTRUCTION IF
YOUR COMPUTER HAS NO COMM. INSTRUCTION—SET!
START—DATE: 870923 AT 1438 O,CLOCK
MULTIPLY- TEST STARTED
DIVIDE— TEST STARTED
SUBTRACT TEST STARTED
TEST MOVE AND IF-STATEMENT STARTED

ND—SOOO:

LOGGING ERRORS

If you need to save the output from this test to a disc
fiie, foiTowing the directions given at the end of the
section on the SIBAS test, but specify USER as the Tog fiie
instead of SIBAS.
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8.2.2.4 INVERSE-MATRIX. NHETSTONE, DHRYSTONE AND LACOURT TESTS

These tests are FORTRAN number crunchers, which can faiT on
certain types of fauTty hardware.

The Inverse Matrix test requires approximateTy twenty
minutes to run. The Lacourt test requires approximateTy 3
minutes to run. The Whetstone and Dhrystone tests each
require Tess than one minute.

To run each of these tests, 109 in as user NDSOOO—USER-TEST,
and enter the foTTowing commands:

@nd
N0:500/5000 MONITOR Version I00 (preTiminary) 87. 6.16 / 87. 9. 1
ND-5000: matrixu

NO OF LOOPS BEFORE BREAK: 20¢
LOOP IF FAILS PR. 1000 FADDS GREATER THAN: :L__

RELATIVE PRECISION = .100000000000000—09

ITERATION 1000 PRECISION OF MATRIX .195498516845980—12
ITERATION 2000 PRECISION OF MATRIX .482729850801550—12
ITERATION 3000 PRECISION 0F MATRIX .721266656629580—12
ITERATION 4000 PRECISION OF MATRIX .800715715953970—12
ITERATION 5000 PRECISION OF MATRIX .935550134716410—12
ITERATION 6000 PRECISION OF MATRIX .115678648318140-11
ITERATION 7000 PRECISION OF MATRIX .121092091909250—11
ITERATION 8000 PRECISION OF MATRIX .114335521826280—11
ITERATION 9000 PRECISION OF MATRIX .105208915124860-11

.939979193247270—12

.852426590513390—12

.907755837869970-12

.105236138322100—11

.117554668556770-11

.129833431483830-11

.141304824895720-11

.156803313014710—11

.186782688081800—11

.220092391578140—11

.260608347776640-11

ITERATION 10000 PRECISION OF MATRIX
ITERATION 11000 PRECISION 0F MATRIX
ITERATION 12000 PRECISION 0F MATRIX
ITERATION 13000 PRECISION 0F MATRIX
ITERATION 14000 PRECISION 0F MATRIX
ITERATION 15000 PRECISION 0F MATRIX
ITERATION 16000 PRECISION OF MATRIX
ITERATION 17000 PRECISION 0F MATRIX
ITERATION 18000 PRECISION OF MATRIX
ITERATION 19000 PRECISION 0F MATRIX
ITERATION 20000 PRECISION OF MATRIX

END OF RUN
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ND-5000: whetstoned
3125.0 WHETSTONE KIPS

N0-5000: dhrystoned

**~k*********‘k****

—— Start Timer —-
*****************

************‘k***

-— Stop Timer —-
***~k'k******‘k*~k**

0hrystone time for 100000 passes = 15
This machine benchmarks at 6553 dhrystones/second

ND-5000: Tacourtu
BEGINNING OF JOB TESTl
START ONLY RETURN END
STOP ONLY RETURN END
START TANSFER A BUFFER
1 2 3 4 5 6 7 8 9 10
ll 12 13 14 15 16 17 18 19 20
21 22 23 24 25 26 27 28 29 30

START MOMEMTUM
-.194922409058E+02
STOP MOMEMTUM
END OF JOB TEST3
8.68 SECONDS
16.08 SECONDS
12.92 SECONDS
13.90 SECONDS

ND—SOOO: ex«l

LOGGING ERRORS

If you need to save the output from these tests to a disc
fiTe, foTTow the directions given at the end of the section
on CXTEST.
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8.2.2.5 LIBTEST

Chapter 8 Test and UtiTity programs

LIBTEST is a program designed to test the mathematicai
Tibrary functions, but is aiso reTevant as a verification
program for the hardware. The functions are tested against
their inverse function using the fact that SIN(ASIN(X))=X,
SORT(X)*SORT(X)=X, EXP(LOG(X))=X, etc.

The function being tested is Tisted under coTumn F in the
output. The inverse function is under coTumn G. The INTERVAL
and STEP coTumns specify the vaTues for which the functions
are tested.

The maximum vaTue of the errors found appear in the MAX
ERROR coTumn. The vaiue of X for which this vaiue occurred
is in the CORR. X coiumn,

The vaTue in the ERROR RMS coTumn is the mean root square
caicuiated for aTT of the errors on X vaTues.

The right—most coiumn is the execution time for the
function, in microseconds. Note that this vaiue wiTT be
different each time the test is executed. The totaT
execution time for this test is Tess than one minute.
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To run LIBTEST, 109 in as user NSOO—USER—TEST, and enter the
foiiowing commands:

@nd
N5:SOO/5000 MONITOR Version 100 (preiiminary) 87. 6.16 / 87. 9. 1
ND—SOOO: iibtesta

------- S I N G L E P R E C I S I O N -—————

F G INTERVAL STEP MAX ERROR CORR. X ERROR RMS EX.TIME FOR
—————— +-—-—-+———+——-+—-----———+——————-——+———--————+-—————-——+————--———
SIN ASIN —1 0 1.0 1E—02 2E—06 5E+OO 1E—08 23
ASIN SIN —1 6 1.6 2E—02 1E—04 2E+01 1E-06 21
COS ACOS —1 O 1.0 1E—02 5E—06 — 6E+00 3E-08 29
ACOS COS 0 3.1 2E-02 6E—05 3E+01 9E-08 22
TAN ATAN -9 010.0 1E-O1 2E—05 .1E+02 1E-07 25
ATAN TAN -1 6 1.6 2E-02 2E-06 .1E+Ol 9E—O9 20
SORT X**2 010.0 5E-02 OE+OO .1E+01 OE+00 9
X**2 SORT 010.0 5E—02 2E—06 .8E+01 3E-08 2
EXP LOG 010.0 5E—02 3E—06 .3E+01 2E—08 22
LOG EXP -9.O10.0 1E—01 2E-06 .1E+01 5E—09 30
—————— +—————+—-—+———+-————--——+——————---+-—---————+————-————+——---————

——————— D 0 u B L E P R E c I S I 0 N ------

F G INTERVAL STEP MAX ERROR CORR. X ERROR RMS EX.TIME FOR
—————— +—-———+———+———+—————————+—————————+——————--—+-—-————--+-——————-—
SIN ASIN —1.0 1.0 1E-02 3E—l6 — 9E+OO 2E-18 70
ASIN SIN —1.6 1.6 2E-02 8E—14 .2E+Ol 5E—17 82
C08 ACOS -1.0 1.0 1E—02 8E—16 —.6E+00 5E—18 84
ACOS cos .0 3.1 2E-02 4E—14 .3E+01 3E—17 83
TAN ATAN -9.010.0 1E—01 3E-15 .9E+Ol 2E—17 74
ATAN TAN —1 6 1.6 2E—02 3E—16 -.1E+01 2E—18 69
SORT X**2 010.0 5E—02 0E+00 —.1E+Ol 0E+00 23
x**2 SORT 010.0 5E—02 6E—16 .8E+Ol 6E-18 6
EXP LOG .010 O 5E—02 6E—l6 .7E+01 6E—18 59
LOG EXP —9.010.0 lE—Ol 5E—16 .1E+01 lE—l8 93
—————— +--—--+-——+—--+—-—-—-—--+-—--—----+----—----+---——----+-——-—----
ND-SOOO: exa

LOGGING ERRORS

If you need to save the output from these tests to a disc
fiie, foiiow the directions given at the end of the section
on CXTEST.
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8.3 MULTIJOB TELEFIX
~.

How to use the Muitijob Teiefix is described in ND-SOOO Test
Macro Program Manual.

Foiiowihg is a very short descriptin of on1y the startup of
the disc pack .[hot impiented yet in this manua])..
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8.4 UTILITY PROGRAMS

8.4.1 NSOOX-MESSAGE

As the error messages from the ND—SOOO Monitor (using also S
III WMSOO) has been revised to give more complete messages
this program is no longer that useful as earlier on the ND-
500 disc test pack, however a short start up procedure is
given below: (not implented yet in this manual) .

PROGRAM DESCRIPTION

When using this utility program, you can read and decode the
message buffer for a given ND—SOOO process.

Each message buffer contains 1458 (101D) 16 bits entries.
The first 7 (0-6) of these are the message header and these
locations are always decoded.

Entry no. 6 contains which function (MICFUNC) to perform and
entry no. 2 contains the STATUS. Depending on the contents
of these two locations, the rest of the message is either
decoded or written as octal 16 bits values.
The program has a set.of commands:

>>EXIT:
Closes the file and exits the program.

>>HELP:
Prints a list of the commands.

>>LIST~EXECUTION—0UEUE:
Lists the execution queue.

>>OCTAL-DUMP:
Prints the message buffer as octal values, except for
the message header.

>>READ—MESSAGE:
Decodes the specified message buffer. If there is no
trap or Monitor Call, the program will print the message
as octal values.

>>SAVE—MESSAGE:
Saves the specified message buffer to the file SAVE—
MESSAGE:DATA.

>>WHOz
Lists out the users currently logged on the ND-SOOO.

The file SAVE—MESSAGE:DATA is not closed before the command
EXIT is performed. Several message buffers can therefore be
saved on the file.
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RUNNING NSOOX-MESSAGE

ENTER systemd
PASSWORD: ..... a
0K
@n500x-messageu

***************************************************

*** N D 5 O O X — MESSAGE DECODER pre.. 20.05 ***
***************************************************

Status on CPU type..: 5200 CPU number .: 6155

Operating syst.: SINTRAN III VSX/SOO - K
Revision ....... : 105000
LocaI CPU ...... : ND110/CX—16PITS — 32 Fp
Mic.program ver: 110
Main CPU.......: NDSOOO
Mic.program ver: 13213D
System part....: 87. 9.17 Rev. K05
Swapper........: 87.07.03
LocaI memory ..: 4096B Kbytes.
Shared memory..: 163840 Kbytes.
Register bIock.: 000004440008 ==> phys.N05000 addr.
Phys.Seg.Tab1e.: 000006440008 ==> phys.N05000 addr.

>>readd
Give process number.(-l=Sw):8«

Dump of Message buffer for process: 8

Link......: 1777778
Link......: 1777778
Status ...: 0000038 ==> Answer/N500 finished
Sender....: 0000108 ==> Process no.
Receiver..: 0000108 ==> Process no.
Prev.Iink.: 0000018 ==> Previous message
Micfunc...: 0000238 ==> Start NDSOO/Trap or mon.caTT

** TRAP MESSAGE ...... : Instruction Sequence Error

Trapping P.......: 010000656108
Restart P........: 010000656108
Trap number .. ..: 043B ==> 350
Genera] Buffer pointer..: 040 0500008

>>exu
-—> Exit
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8.4.2 TEST FUNCTIONS IN ND-SOOO/MF FIRMWARE

8.5 MF Bus TEST AND MAINTENANCE PROGRAM

A11 the registers on the Port moduTe, the RAM moduTe and the
ControTTer moduTe are programmed from the MFB Test and
Maintenance Program. This program appears at the consoIe
termina), which can be connected to the controTTer moduTe.

/”

8.5.1 CONNECTING THE CONSOLE TERMINAL TO THE CONTROLLER

Large cabinet: A conSOIe can be connected to the MFB—controTTer
via the plug board (Print 5234) Iocated in the
backpiane in the rear side of the contrOTTer.

ND-SOOO. REAR VIEW

OCTO 2
A

— OCTO 1

B
M? 1" PFI cabfgnso

e

T /
C MF consoTe

_ (R5232)

MF cor-15019
ND—iOO CARD CRATE

D (Current Loop)

Figure 18. Connecting the MF console on the large cabinet

"01d” cabinet: A consoie can be connected to the MFB—controTTer
via the p1ug pane) marked CONS.
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Compact Cabinet:

Chapter 8 Test and Utility programs

The consoie is connected to socket 2E on piugboard 1 (324904)
in crate position 18, and the teiefix cabie is connected to
socket 3E.

Console switch U 38 switches the consoie to master
consoie or MF consoie.

I-
Component side.

. 2A //
2A 3A 3A

A

28
23 3B 3B

2C
2C 3C 3C 8

2D
ZD 3D 3D

—» lOO—CPU consoie

2E U Console C
2E 3E 3E 38 switch

«— MF-consoie

[ Teiefix cabie connected
Conso1e cabie connected

Figure 19. Connecting the MF console on the Compact cabinet

.‘
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8.5.2 DESCRIPTION OF THE MOST USEFUL COMMANDS

This section wi11 give a short description of some of the
mOst important commands. For further information, see the
manua1:

"MPM 5 Technica] description”

These commands wil] be described:

INITIATE—EEPROM

o CONFIGURATE—SLOT

0 LIST-

. TEST—

CONFIGURATION

MEMORY

. SYNDROME—TEST

o AUTOINITIATE-BANK

0 LIST- OCTOBUS-STATION

o OCTOBUS-SELFTEST

o OCTOBUS—FACILITIES

9mm!“ by Jenny OddeOeiOLSiniran—WOH

ACCESS—OCT—REG (Function) <Va1ue>
LIST—SUBPROC-TABLE
OCT—CONTROL-FUNCTION <Function> <Retry>
OCT—TRANSMIT—STATUS
OCTOBUS-DRIVER <Function>
READ—OCTOBUS—RECEIVE
TRANSMIT—OCTOBUS <Destination> <C(O/1)> <B(O/1)>
<No of bytes (5 max)> (Byte 1> ..... (Byte 5>
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NOTE
Two of the commands described in this
section must NOT be used unTess you are
going to update the ND—SOOO CPU:

INITIATE-EEPROM
CDNFIGURATE-SLOT (for the CPU)

You need a speciaT tooT for this updating:

For DBC: Partno. 350156
For MF-contr: Partno. 350157
See description on page 37

INIATE-EEPROM:

Parameters: STot number

Date (Year, Month, Day (YYMMDD))

OTd contents wiTT be Tost — continue?(Yes/No)

CONFIGURATE‘SLOT:

Parameter: Siot number

With this command, it is possibie to configurate the MFB
system. See the exampTe on page 215

LIST-CONFIGURATION:

Parameter: STot number

This command Tists the contents of a specified sTot in the
bank. See the exampTe on page 222
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TEST-MEMORY:

Parameters: Start Biock (128 Kbyte)

Number of bTocks

Number of runs

Suppress error report? (Yes/No)

This command performs a staticaT pattern test on the MFB
memory.

EXAMPLE:

>TEST—MEMORY<CR>
Start-k (128 kb):O<CR>
No. of k:40<CR>
No. of run l<cr>
Suppress. err. report: yes<CR>

SYNDROME-TEST:

This command performs a test on the Togic circuitry that is
used to detect errors in memory.

>Syndrom<CR>
SLOT O3 l—BIT CORRECTION — OK -

2-BIT DETECTION — OK —
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AUTOINITIATE-BANK:

After this command, the bank wiTT automaticaTTy be initiated
with parameters found in the EEPROM.

'

The MFB is now ready for normaT operation and the entered
parameters are stored in the EEPROM in the backwiring.

The foTTowing commands are Octobus commands:

o LIST—OCTOBUS—STATION

o OCTOBUS-SELFTEST

o OCTOBUS—FACILITIES
o ACCESS-OCT-REG <Function> <Va1ue>

LIST-SUBPROC-TABLE
OCT—CONTROL—FUNCTION <Function> <Retry>
OCT—TRANSMIT—STATUS
OCTOBUS—DRIVER <Function>
READ—OCTOBUS—RECEIVE
TRANSMIT—OCTOBUS <Destination> <C(0/1)> <B(0/1)>
<No of bytes (5 max)> <Byte 1> ..... <Byte 5)

LIST-OCTOBUS-STATION

OCTOBUS-SELFTEST

Present a Tist showing the Octobus stations present in this
ring.

ACCESS‘OCT-REG

The Octobus controiier sends different bit patterns to
itseTf on the Octobus. The patterns transmitted and received
are compared.

The transmit and receive parts are tested. No interrupt
check.

The user has direct access to the Octobus registers. The
functions are:

0 — Read receive data
1 — Not used
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\lOWU‘IhLAN

OCT-CONTROL-FUNCTION

Read receive status
Write receive controT
Not used
Write transmit data
Read transmit status
Write transmit controT

The user is abTe to write the controTTer's receive— and
transmit—controi register, without knowing the outTook of
these registers. In this way, the command operates on a
higher TeveT than 'ACCESS-OCT-REG‘. FoTTowing functions
exists:

mtr-ao

OCT-TRANSMIT-STATUS

Read a11 mode
CTear receiver
CTear transmitter
CTear transmit fifo
Remove master
Set number of retries on transmit

The user is presented the content of the transmit status
register.

OCTOBUS-DRIVER

This command gives the user access to the Octobus 680XX
driver. FoTTowing functions are defined:

}_. OLOGJVOWU'IACJNH

Send muTtibytes
Broadcast multibytes
Send kick
Send ident
Send emergency (Not impiemented)
Read transmit status
Connect kick
Connect ident
Connect OMD
Access octobus registers (Not impTemented)
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Verifies that the transmit and receive parts, the Octobus
driver and the interrupts work correctTy. For further
detaiTs about the different functions, see the 'Octobus
driver programming guide' (written by DVT — 15. oct 1986).

LIST-SUBPROC-TABLE

The message/s received at a specified OMD number, is
presented.

READ-OCTOBUS-RECEIVE

TRANSMIT-OCTOBUS

The command present one byte from the receive fifo (Info),
together with the transmitter (Source) and the status
(Status). FoTTowing status may be given:

000 — The byte read is vaTid data.
002 — The byte read is not vaTid data.

Verify that the receive part of the controTTer works
correctTy. Bypass the Octobus driver.

Before using this command, one must disabTe interrupt on
channe) 6 by the command 'DISABLE—INTERRUPT <Channe1 no>'.
The interrupt is enabied by the command ‘ENABLE-INTERRUPT
(ChanneT no>.

The user is abTe to transmit bytes on the Octobus. Verify
that the transmit part of the controTTer works correctiy.
Bypass the Octobus driver.

Transmit and receive messages on Octobus

ExampTes:
1. Communication with use of Octobus driver:
Verify that the transmit and receive parts of the Octobus
contrOTTer, and the Octobus driver (software and
interrupts), work correctTy.

To send a muTtibyte message on Octobus:

(8BUS)@0CTOBUS—DRIVER <CR>
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Function:1 <CR>
Destination :<Dest station no> <CR>
0md <Dest OMD no (0—15)> <CR>
Own omd :<0wn OMD no (0—15)> <CR>
Msg content (text string) :Haiio—worid <CR>
— 0k — Msg id: 000004000018
(8BUS)@

—

To receive a muitibyte message on Octobus:

(8BUS)@OCTOBUS-DRIVER <CR>
Function 9 <CR>
Omd X <CR>
Action :<CR>
Fiag : <CR>
Buffer £126 :70 <CR>
_OK_

(8BUS)0LIST-SUBPROC—TABLE <CR>

0md:X <CR>

0mX
Source AA Message size 011
HALLO-WORLD
Omd —l <CR>
(8BUS)@

Before any message can be received, an OMD must be
connected. If one wants the Octobus controiier to send a
mu1tibyte message to itse1f, the commands must be done in
foiiowing order:

1. OCTOBUS—DRIVER 9 (Connect OMD no. X)
2. OCTOBUS—DRIVER 1 (Send message to OMD no. X)
3. LIST-SUBPROC—TABLE (List content of OMD no. X)

2. Communication with bypass of the Octobus driver:
Verify that the transmit and receive parts of the Octobus
controi1er work correctly.

To send bytes on Octobus:

(8BUS)@TRANSMIT—0CTOBUS <CR>
Destination <Dest station no> <CR>
C(0/1):0 <CR>
B(0/1):0 <CR>
No of bytes (5 max):3 <CR>
Byte 1:<Va1ue of byte 1)
Byte 2:<Va1ue of byte 2>
Byte 3:<Va1ue of byte 3)
(8BUS)@

To read Octobus receive fifo:

>DISABLE—INTERRUPT 6 <CR>
>OCTOBUS-FACILITIES <CR>
(8BUS)@READ—OCTOBUS—RECEIVE <CR>
Source <Source station number>

Scanned by .lnnny Oddenp fnr Sin’rmn Data (0) 901 1



Scanned by Jonny Oddene for Sintran Data © 2011

214 Chapter 8 Test and Utiiity programs

Info <Vaiue of first byte in receive fifo>
Status (000/002 — vaiid data/not vaiid data>
(8BUS)@EXIT
>ENABLE-INTERRUPT 6 (CR)

Before any message can be received, the interrupt on channei
6 must be disabied. If one want the Octobus controiier to
send bytes to itseif, the commands must be done in foiiowing
order:

1. DISABLE-INTERRUPT (Disabie interrupt on channei 6)
2. TRANSMIT-OCTOBUS (Send maximum 5 bytes)
3. READ—OCTOBUS—RECEIVE (Read one byte from fifo)
4. ENABLE-INTERRUPT (Enabie interrupt on channei 6)
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8.5.3 CONFIGURATING THE MF—SYSTEM

This section describes how to configurate a MF—system:

1. Configurating a system by:
Setting the switches on the memory cards in the ND—

100 card crate.
Configurating the MF—system by using the command

CONFIGURATE-SLOT.

2. Upgrading the system by instaiiing a ND—lZO/CX—4Mb.

3. Configurating the upgraded system.

4. Check the configuration by using the command LIST—
CONFIGURATIONV

The basis configuration in the exampie is:

ND-SOOO
ND—llO/CX
2 x 2 Mb iocai ND—lOO memory
Ethernet controiier (512 Kb)
16 Mb shared memory

1. Set the switches in the ND—100 card crate as shown beiow:

Moduie Lower 1imit Upper limit Ethernet
switchsetting dispiay bank no.

lst 2Mb board 000 100
2nd 2Mb board 100 200
Ethernet 020

,\
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Configurate the MF—system by using the command CONFIGURATE—
SLOT.

>CONFIGURATE—SLDT<CR>

MODULES IN THIS BANK

SLOT Ol : MF—BUS CONTROLLER STANDARD
SLOT 02 : PORT TWIN 16 BIT (PRINT 5155)
SLOT O3 : DYNAMIC RAM — 4 MB
SLOT O4 : DYNAMIC RAM — 4 MB
SLOT 05 : DYNAMIC RAM — 4 MB
SLOT 06 : DYNAMIC RAM — 4 MB
SLOT 20 : ND—SOOO MODEL: 008

SIotno:Ol<CR>
SLOT 01 : MF—BUS CONTROLLER STANDARD
TIME OUT(2—4O MIC SEC) 6<CR>
MAINT CONTROL REG. (RETURN=DEFAULT):<CR>
ERROR INVESTIGATOR ON? :N<CR>

TTTT

REPORT l—BIT ERRORS ?:N<CR>
NEW BAUDRATE ?:N<CR>

— WRITING TO NONVOLATILE MEMORY, PLEASE WAIT —

STotno:02<CR>
SLOT 02 : TWIN 16 BIT PORT (PRINT 5155)
EXPLAIN PORT PARAMETERS :YES<CR>

Memory areas are opened for access by giving LOWER and UPPER LIMITS.
LOWER LIMIT <= area < UPPER LIMIT
SeveraI non—overTapping areas are aIIowed.
START ADDRESS is the first physicaI address in the MFB—memory.
LIMITS and START ADDRESS are in moduTes of 128 KB (O=OB, 1:4000008,
2=1000OOOB,.‘., n=n*4000OOB).
DATALENGTH is 16 or 32 bits.
INTERLEAVE TYPE is O, 2, 4 or 8.
LOWER LIMIT 44<CR>
UPPER LIMIT:244<CR>

COMMENT:

LOWER LIMIT = PRIVATE lOO—MEMORY (KB)
128

UPPER LIMIT = AMOUNT OF MFB-MEMORY (KB) + LL
128

ACCESS (LOCAL=1, GLOBAL=2, BOTH=3):1<CR>

COMMENT: LocaT means onIy within the bank.
GIobaI means outside the bank.

MORE LIMITS (YES/NO):N<CR>

COMMENT: If hoTes inside the memory are wanted, add
more Iimits.
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START ADDRESS (PORT BASE):<CR>
DATALENGTH (16, 32) 16<CR>

COMMENT: The dataIength teIIs if it is a 32—bit source
or a 16—bit source connected to the port.

INTERLEAVE TYPE (0, 2, 4, 8):2<CR>
INTERLEAVE PORT NUMBER (O—3):<CR>

COMMENT: The interIeave port number refers to bit2 and
bit 3 in the PORT CONTROL REGISTER.

REQUEST DELAY (10, 30, 40, 60):40<CR>

COMMENT: The request deIay refers to bit 4 and bit 5 in
PORT CONTROL REGISTER. Defauit=40nS

BUFFERED WRITE (Y/N) YES<CR>

COMMENT: Buffered write means that, when doing a write
cycIe, data ready is returned as soon asthe
data is Iatched into the port, but before the
MFB cycIe is finished.

MASTER CONTROL REGISTER(CR=DEF.):<CR>

COMMENT: Refer to the MASTER CONTROL REGISTER.

SAVE (YES/NO):YES<CR>

- WRITING T0 NON—VOLATILE MEMORY, PLEASE WAIT -

STotno:O3<CR>
SLOT O3 : DYNAMIC RAM — 4 MB
LOWER LIMIT (256 KBYTE INCREMENT (OCTAL))::CR:
RAM CONTROL REG.::§R:

— LOADING PARAMETERS TO BOARD, PLEASE WAIT —
SAVEIYES/NO):YES<CR>'

COMMENT: N0 = Configuration parameters are storedoniy
in the registers on this moduIe.

YES: Configuration parameters are aIso saved in
the non—volatiIe memory in the backane.

— WRITING TO NON—VOLATILE MEMORY, PLEASE WAIT —

SIotno:O4<CR>
SLOT O4 : DYNAMIC RAM - 4 MB
LOWER LIMIT (256 KBYTE INCREMENT (0CTAL)):20<CR>
RAM CONTROL REG.:££Bl

- LOADING PARAMETERS TO BOARD, PLEASE WAIT —
SAVE(YES/NO):YES<CR>

- WRITING TO NON—VOLATILE MEMORY, PLEASE WAIT —

Scanned by .lnnny Oddpnp fnr Sin’rmn ham (0) 9011



Scanned by Jonny Oddene for Sintran Data © 2011

218 Chapter 8 Test and UtiIity programs

A.

STotno:05<CR>
SLOT 05 : DYNAMIC RAM — 4 MB
LOWER LIMIT (256 KBYTE INCREMENT (OCTAL)):40<CR>
RAM CONTROL REG.:<CR>

- LOADING PARAMETERS T0 BOARD, PLEASE WAIT —
SAVE(YES/NO):YES<CR>

- WRITING TO NON-VOLATILE MEMORY, PLEASE WAIT -

STotno:06<CR>
SLOT 06 : DYNAMIC RAM — 4 MB
LOWER LIMIT (256 KBYTE INCREMENT (OCTAL)) 60<CR>
RAM CONTROL REG. <CR>

- LOADING PARAMETERS TO BOARD, PLEASE WAIT —
SAVE(YES/NO):YES<CR>

A
— WRITING TO NON—VOLATILE MEMORY, PLEASE WAIT —

ARNINC
You need a speciaI too] (part no. 350157) when configurating the CPU.

Siotn0:20<CR>
SLOT 20 : ND 5000 MODEL: 008
OCTOBUS STATION N0 :70<CR>

COMMENT: STATION NO: TYPE OF STATION:

1 ND—lOO
2- 7 MFbus controTTer

10-13 SCSI ControTIers (disk)
14-15 Matra VME
16-17 Mu1tifunction communication
20 HyperchanneT
21-23 FDDI (Fibernet) A
24—27 FPS-5000
30-33 Graphic controTTer
34-67 Free for expansion
70-76 NDSOOO

POWER FAIL DESTINATION (CR gives defauTt=1):<CR>
REC. BROADCAST TYPE (CR gives defau1t=0):<CR>

— LOADING PARAMETERS TO BOARD, PLEASE WAIT -
SAVE(YES/NO):YES<CR>

— WRITING T0 NON—VOLATILE MEMORY, PLEASE WAIT -
SAVE(Y/N):Y<CR>
WRITING TO NONVOLATILE MEMORY — PLEASE WAIT— READY

>AUTOINITIATE—BANK <CR>
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Use the ND—SOOO monitor command MEM-CONFI to check the
comp1ete memory configuration:

ND—SOOO: mem—confi

PART WIDTH N100 NSOOP NSOOD
08- 177778 Y Y Y

PAGE
ND—100 N0—500

ND—500 address zero: 004400 000000
ND—SOO register block: 004524 000124
Physica] segment tab1e: 004564 000164
WIP/PGU tab1e: 004523 000123
ND—5000: ex

2mb

2Mb

Ethernet 1/2 Mb

4400 0
ND-100 can see
and access 4Mb
both the 1oca1
100 memory and
the MF memory.

4Mb

4Mb

4Mb

23777 17777

WORD BYTE
ND—100 ND-500

00011000000 00000000000
00011250000 00000520000
00011350000 00000720000
00011245000 00000514000

ND-5000 can on1y see
and access MF—memory.

Scanned by .lnnny Oddana fnr Rin’rran Data (03 9011

219



Scanned by Jonny Oddene for Sintran Data © 2011

220 Chapter 8 Test and Utiiity programs

2. Repiace the ND—llO/CX with a ND—lZO/CX - 4 Mb. The 4 Mb
memory on the ND—lZO/CX board makes it neccessary to change
the switchsettings in the ND—lOO card crate and to
reconfigurate the MF—system.

3. Change the switchsettings on the memory cards in the ND—
100 card crate to the vaiues shown in the tabie beiow:

Moduie Lower 1imit Upper iimit Ethernet
switchsetting display bank no.

ND—lZO/CX 200
lst 2Mb board 200 300
2nd 2Mb board 300 400
Ethernet 040
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Configurate the MF—system, using the command CONFIGURATE—
SLOT. It is onTy neccessary to configurate the port moduTe
after the upgrading. 5

>CONFIGURATE-SLOT<CR>

MODULES IN THIS BANK

SLOT Ol : MF—BUS CONTROLLER STANDARD
SLOT 02 : PORT TWIN 16 BIT (PRINT 5155)
SLOT O3 : DYNAMIC RAM - 4 MB
SLOT O4 : DYNAMIC RAM — 4 MB
SLOT 05 : DYNAMIC RAM - 4 MB
SLOT O6 : DYNAMIC RAM — 4 MB
SLOT 20 : ND-SOOO MODEL: 008

STotno:02<CR>
SLOT 02 : TWIN 16 BIT PORT (PRINT 5155)
EXPLAIN PORT PARAMETERS :YES<CR>

Memory areas are opened for access by giving LOWER and UPPER LIMITS.
LOWER LIMIT <= area < UPPER LIMIT
SeveraT non—overTapping areas are aTTowed.
START ADDRESS is the first physicaI address in the MFB-memory.
LIMITS and START ADDRESS are in moduTes of 128 KB (0:08, 1:4000008,
2=IOOOOOOB,..., n=n*4000OOB).
DATALENGTH is 16 or 32 bits.
INTERLEAVE TYPE is O, 2, 4 or 8.
LOWER LIMITl4<CR
UPPER LIMIT:304<CR>
ACCESS (LOCAL=1, GLOBAL=2, BOTH=3) l<CR>
MORE LIMITS (YES/NO):N<CR>
START ADDRESS (PORT BASE) <CR>
DATALENGTH (16, 32):16<CR>____
INTERLEAVE TYPE (0, 2, 4, 8):2<CR>
INTERLEAVE PORT NUMBER (0—3) <CR>
REQUEST DELAY (10, 30, 40, 60):40<CR>
BUFFERED WRITE (Y/N):YES<CR>
MASTER CONTROL REGISTER(CR=DEF.):<CR>
SAVE (YES/N0):YES<CR>

____

— WRITING T0 NON—VOLATILE MEMORY, PLEASE WAIT —
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4. Verify the ”new“ configuration by using the command LIST—
CONFIGURATION:

..

>LIST—CONFIGURATION<CR>

STotno: l<CR>
SLOT 01 : MF-BUS CONTROLLER STANDARD
MAINTENANCE CONTR. REG: 0004158
TIME OUT ON MFB-BUS : 000006
BAUDRATE ON consoTe : 009600

STotno: 2<CR>
SLOT 02 : TWIN 16 BIT PORT (PRINT 5155)
PORT START ADDRESS : 0000008
PORT CONTROL REGISTER : 0000418
MASTER CONTROL REGISTER : 0001258

LIMITS THAT DEFINE ACCESS AREAS FOR THE PORT.
LOW LIMIT : 0001048 HIGH LIMIT : 0003048

SIOtno: 3<CR>

SLOT 03 : DYNAMIC RAM — 4 MB
LOW LIMIT OF RAM : 0000008
RAM CONTROL REGISTER : OOOOOOB

STOtno: 4<CR>

SLOT O4 : DYNAMIC RAM - 4 MB
LOW LIMIT OF RAM : 0000208
RAM CONTROL REGISTER : 0000008

SIotno: 5<CR>

SLOT 05 : DYNAMIC RAM - 4 MB
LON LIMIT OF RAM : 0000408
RAM CONTROL REGISTER : 0000008

STotno: 6<CR>

SLOT 06 : DYNAMIC RAM - 4 MB
LOW LIMIT OF RAM : 0000608
RAM CONTROL REGISTER : 0000008

STotno: 20<CR>

SLOT 20 : ND 5000 MODEL: 008
STATION N0 : 0000708
POWER FAIL DESTINATION : 0000018
BROADCAST TYPE : 0000008
SPEED : 0000008
CPU MODEL : 0000048
MASTER CONTROL REGISTER: 0002018

LIMITS THAT DEFINE ACCESS—AREAS FOR THIS SLOT.

LOCAL
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Use the ND—5000 monitor command MEM—CONFI to check the
compiete memory configuration:

ND—5000: mem—confi<CR>

PART WIDTH N100 N500P NSOOD
08— 177778 Y Y Y

PAGE WORD BYTE
ND—100 ND—SOO ND—100 ND-500

ND-500 address zero: 010400 000000 00021000000 00000000000
ND—500 register b1ock: 010524 000124 00021250000 00000520000
Physica1 segment tabie: 010564 000164 00021350000 00000720000
WIP/PGU tab1e: 010523 000123 00021246000 00000514000
ND—5000: ex

4Mb
onboard
on 120/CX

2mb

2Mb

Ethernet 1/2 Mb

10400 0
N0—100 can see
and access 4Mb
both the 1oca1
100 memory and
the MF memory.

ND—5000 can on1y see
4Mb and access MF-memory.

4Mb

4Mb

27777 17777
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CHAPTER 9 SWITCHES AND INDICATORS

This chapter describes the LEDs and switches on the ND—SOOO
cards. For ND—lOO cards, see the ND-lOO Hardware Maintenance
Manual (ND—30.008) or the Service Handbook.

THE MOTHER BOARD (5502)

0 Yellow LED:

0 Green LED.:

'0 Yellow LED:

0 Red LED

0 Green LED

0 Yellow LED:

0 Red LED

"OCTO" = Octobus activity.
Flashes each time the ACCP receives information via
the octobus. It will flash heavily when control store
is beeing loaded

”MACRO".
Lights when the CPU executes macro program.

This LED lights when the tracer is triggered.

”MERR" = Memory error, normally OFF.

"ECMIR".
Lights when the microprogram is running.

”AMODE” = ACCP-mode.
Lights when the ACCP has control of the CPU, i.e.
during bootstrapping etc.

”MR” = Master Reset.
Lights at power up reset or when Master Clear is
received. Turned OFF by AACP during initialisation.
If self-test failed, this LED flashes until RESET—CPU
is performed. The LED may also be turned OFF by
typing CTRL—X (ACCP software reset) on ACCP—consol.
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THE MPM LINE DRIVER

SW2

LDl
LD26

6

THS

TH4

TH3I0|
HI
N|

O TH2

J

”REMOVE"

ll

RED”

"MASTER"

"SPEED"

1east

most

"OCTO"

Remove master

Transmit request
I am master

Octobus speed

"STATION“
Octobus station number

Octobus device number

Setting of octobus device number:
Thumbwheei TH2
the device number.

"OCTO" uses on1y 4 of its 16 positions to set

Th.w. OBC No IOX No IDENT CODE LEV 13
no. Receive Transmit

0 08C 0 100400 40 41
1 CBC 1 100410 42 43
2 OBC 2 100420 44 45
3 030 3 100430 46 47
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Setting of octobus station number:
Octobus station number for NDlOO is defined to be number 1.
Devices connected to the gTobaT octobus shaTT be given station
numbers from 1—17B.

The station number is set by two thumbwheeTs,
The thumbwheeTs TH3 and TH4 ”STATION” uses 8 of its position each
for setting of the station number.
The setting of the station number shoq then be in octaT and the
least digit on TH4 and most on TH3.

Setting of octobus speed:
The thumbwheeT THS ”SPEED” uses onTy 4 of/its position for setting
the speed of the OCTOBUS.

Th.W. SPEED
no. (MHZ)

0 4.0
1 1.0
2 1.0
3 0.5

NormaT speed setting is 4 Mhz.

NOTE :
In "01d" cabinets the Octobus speed shoq be set to 1 Mhz.
Remember to set the same Octobus speed on the MF ControTTer.

Setting of destination station number in case of power faiT:
The DIP-switch in pos. 17H is divided in two groups which
specifies the vaTues for:

a) Power FaiT Destination
b) Broadcast Type

17H

The station number must be unique for each node in an
OCTOBUS system. Power FaiT Destination and Broadcast Type
however, may be simiTar for different nodes.
The broadcast type (BT 0—2) determine what type of
receiver a station is. BTO—2 can represent 8 different
types of receivers, of which some codes are defined:
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Not assigned
Not assigned
ND—lOO,
Not assigned
Not assigned
Bank Processor MPMS
No broadcasts to be received
A11 broadcasts to be received\lO‘IU‘IbQND-‘O

THE CACHE MODULE (5610)

0 Green LED: ”NICO". Lights when the Write In Cache mode is ON.

0 Green LED: Lights when the instruction cache is turned ON.

a Green LED: Lights when the data cache is turned ON.

ON OFF

DCA : Data cache enabie switch

ICA : Instruction cache enable switch
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THE MFB Bus PORT

0 LD 1 Red : PORT IN TEST or NAVIB (not avaiTabTe).
NAVIB can be programmed or hardwired XMINH,
i.e., port is not connected to any driver.

0 LD 2 YeTTow : Request to port.

0 LD 3 YeTTow : Request within port address to port.

InterTeave port number.
v_ No Tight in dispTay.

LS

BASE (Oct). 128 Kb units, caTcuTated by
the 68000, NOT the ame as the start address.

MS

LS

UPPER LIMIT (Oct). 128 Kb units.

MS

LS

LOWER LIMIT (Oct). 128 Kb units.

MS
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THE DYNAMIC RAM (5411)

LS

LOWER LIMIT (Oct). 256 Kb units.

MS
, SIZE, digit 4 means 1 Mb,

digit 6 means 4 Mb.

0 LD 4 Red : HARD ERROR, means that the error investigator
has found an error that must be corrected for
every cycle.

0 LD 5 Red : BAD MEMORY, non—correctable error has been
detected within this module.

0 LD 1 Yellow : CORRECTED, means that at least one error
correction is done. Cleared by hard or soft
reset, power down or disable/enable SW 1.

0 LD 2 Green : ENABLED, lit when error correction is enabled.

SW 1 ERROR CORRECTION enable/disable.
Normal operatioanabled (switch up).

0 LD 2 Yellow : ACCESS, means module is accessed with memory
cycles.
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THE MFB CONTROLLER (5464)

Indicators

0 LD

0 LD

0 LD

—— SW

-— SW

- SW

-— SW

——TH3

——TH2

J THl

3 Green

2 Red

1 YeTTow

3

2

1

4

L88

MSB

POWER O.K., means that 5 voTts standby is
present on the board. NormaTTy Tit.

QTS, disabTe, means that switch 3 (powerfaiT
disabTe) on this card is disabTed. NormaTTy
not Tit.

TRFO, means that REFRESH is running. NormaTTy
Tit.

POWERFAIL DISABLE, normaT operation enabTed
(switch in middTe position).

SOFT RESET, produces a simuTated powerfaii.

REMOVE, removes refresh.

TOTAL RESET, same as both 5 voTts and 5 voTts
standby OFF. Initiates memory and Toads the
RAM moduTes with the configuration parameters
from the EPROM in the backwiring.

SeTects the Octobus speed: 0 4.0 Mhz
2 1.0 Mhz
3: 0.5 Mhz

Octobus station number
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THE DOUBLE Bus CONTROLLER

_ THl Dev1ce No. Ident
-TH1 NO-lOO Device number 0 100400 40/41

1 100410 42/43
2 100420 44/45
3 100430 46/47

TH4 Station No.
TH4 ND—lOO Device number

0 Mot
allowed

2 2
etc.

o LD4 Yellow Indicates that ND—lOO accesses within
ND— 100 limits

Straap field, 0 o o o
ECO— ver51on: o o

[go o o o o
o
o] STR 8: Normal strap setting

0 LD3 Yellow MASTER. Means that controller is master.
Always lit.

0 LD2 Green Power OK. Means that 5 volt and 5 volt stand'
by 15 present on the board. Always lit.

0
o] STR 7: Normal strap setting

is disabled. Normally not

—-14L SW3 POWER FAIL DISABLE
Normal operation enabled (middle position)

-—12L SNZ SOFT RESET H .|' .
Produces a ower fail Signal to the MF—bus.
(same as 5V ).

——13L SNl TOTAL RESET
Normal

ogeration
enabled (middle

position)Same as 0th 5V and 5V stand by OF Initiattes
memory, takes the configuration from the EEP ROM 1n
the backplane and writes it to the boards

TH3 Speed
—-TH3 Speed on octobus 0 4.0 Mhz** 2 1.0 Mhz

3 0.5 Mhz

TH2 Station
——TH2 Processor station number

0 Mot
allowed

2 2
**3 3

etc.

Odo
STR 6 Normal strap setting

oooooooooooooooo SNS 5N6 Dip switch octobus functions
oooooooooooooooo o STRQ Normal case in

o LDl Red DIS. Means that switch 3
(power

fail detection)
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APPENDIX A

A.l OCTOBUS MESSAGES FROM/T0 THE NDSOOO MICROPROGRAM

FataT:
The CPU is set unavaiaTbTe by the microprogram. No one is
aTTowed to run anything on the CPU. OnTy inpections by LOOK—
AT commands by the ND—SOO/SOOO monitor is ailowed.

The foTTowing is a description of muTtibyte messages routed via Octo-
bus defined ErrorStation or defined HostStation.
**‘k‘k******‘k*~k******~k****************************‘k**************k*******

<Start0fMessage> 1000608 Ored <HostStation> or <ErrorStation>.
<Source0md> Set = 4
<Number0f8ytes> = (MessageBody <Number0f8ytes>> + 2
<FauTtType> 2008 = Hardware Fault . FataT 38 Bytes

2018 = GeneraT Trap Message : NotFataT 14 Bytes
2028 = Wrong microprogram : NotFataT 6 Bytes
2038 = Wrong microprogram : FataT 6 Bytes
2048 = Unrecognized kick : NotFataT 4 Bytes
2058 = Unrecognized message : NotFataT 4 Bytes
2068 = Unrecognized emergency : NotFataT 4 Bytes
2078 = Unrecognized Accp Command : NotFataT 4 Bytes
2108 = Unexpected externaT trap : NotFataT 2 Bytes
2118 = Size of Wip&Pgu tabTe = 0 : FataT 2 Bytes
2128 = Pst pointer = 0 - FataT 2 Bytes
2778 = MicroProgram error in Trap_cm 2 Bytes

<ErrorReporter> 1 = MicroProgram
<MessageBody>
<End0fMessage> 1000408 Ored <HostStation> or <ErrorStation>.

A.2 CONTENTS OF THE DIFFERENT MESSAGES SENT AS AN OCTOBUS MESSAGE

FauTt Type = 2008 Hardware FauTt : FataT
MessageBody Process No. : 2 Bytes

Trapping_P 4 Bytes
Restart_P 4 Bytes
Trap no 2 Bytes
LogiEaT_address 4 Bytes
Pv code 4 Bytes
PhysicaT_address 4 Bytes
PhysicaT segment 4 Bytes
Working register 4 Bytes
Srf.ASTS 2 Bytes
Srf.BADAP : 2 Bytes

totaT : 38 Bytes
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FauTt Type = 2018 Genera] trap message : NotFataT.
MessageBody Process No. : 2 Bytes

Trapping_P : 4 Bytes
Restart P : 4 Bytes
Trap_no_ : 2 Bytes

total : 14 Bytes
**************************************************************

FauTt Type = 2028 Wrong microprogram : NotFataT
FauTt Type = 2038 Wrong microprogram : FataT
MessageBody Current CPUModeT : 1 Byte A

My CPUModeT : 1 Byte A
MicroprogramVersion : 2 Bytes

totaT : 6 Bytes

FauTt Type = 2048 Unexpected Octo-bus Kick : NotFataT
FauTt Type = 2058 Unexpected Octo—bus MuTtiByte message : NotFataT
FauTt Type = 2068 Unexpected Octo-bus Emergency message : NotFataT
Fault Type = 2078 Unexpected ACCP command : NotFataT
MessageBody Message Header : 2 Bytes

tota] : 4 Bytes
**********************************************************************

FauTt Type = 2108 Unexpected externa] trap. : NotFataT
FauTt Type = 2118 Size of w1p&Pgu table = 0 : FataT
FauTt Type = 2128 Pst pointer = 0 : FataT
FauTt Type = 2778 Microprogram error in Och-message : NotFataT
MessageBody ------------- : 0 Bytes

tota] : 2 Bytes
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A.3 COMMANDS RECEIVED BY THE ACCP

Appendix A

RSYSPAR
SYSPAR
ECHO
RECO
LPARPNT
VERPARP
LOCS
LCSD
DUCS
DCSD
DEBCNTMI
AMICTRAP
RUNSELFT
STOPMIC
CONTMIC
RESTMIC
ALIVE
LMAR
LMIR
RMIR
TESTBUS
RAI816D
RAIB32D
LAOBl6D
LA0832D
RASTS
LMODE
LCON
WMPM
RMPM
SETTRAC
SCLOCK
RCLOCK
READSELF
ENKICK
DISKICK
TESTBUF
LAOB32
RAIB32
STAMICD
LOOP
SPEED
CPURES
TESTMPM
DCCD
DUCC
PROMVERS
CPUMODEL=

O"

H

II

II

II

II

II

II

||

II

II

II

II

II

II

II

II

II

II

II

II

II

II

—ill

II

II

II

II

II

II

II

II

II

II

II

II

II

II

II

II

II

II

II

158
168
178
208
218
228
238
248
258
268
278
308
338
348
358
36B
37B
408
418
428
438
448
458
468
478
508
518
528
53b
548
558
568
578
608
618
628
63B
64B
658
668
678
708
718
728
738
748
758
768

Z

Z
X
X
Z
Z
%
Z
%
%
X
%
%
%

ODh
0Eh
OFh
10h
11h
12h
13h
14h
15h
16h
17h
18h
18h
1Ch
t
lEh
t
20h
21h
22h
23h
24h
25h
26h
27h
28h
29h
2Ah
28h
20h
20h
2Eh
2Eh
30h
31h
32h
33h
34h
35h
36h
37h
38h
39h
3Ah
38h
3Ch
3Dh
3Eh

Read system parameters
Load system parameters
echo test
read ECO 1evels
1oad parameter pointer
verify parameter pointer
1oad cs (via MPM)
1oad CS direct
dump cs (via MPM)
dump CS direct
Debug Contmic (no STOP sync)
ACCP Microprogram trap
run 1on9 se1ftest
stop mic prog
cont. micro program
restart micro program
a1ive check
ioad MAR
ioad MIR
read MIR
bustest
Read A1816 direct1y
Read A1832 directiy
Load A0816 direct1y
Load A0832 direct1y
read asts
write mode
write con
write mu1tiport
read mu1tiport
set trace sel.
Set c1ock
read c1ock
read se1ftest status
enab1e kikcs
disab1e kikcs
buffertest
Load A0832 via MPM
Read A1832 via MPM
Start mic-prg. directly
Set scop—1oop mode
Set c1ock speed
Reset Samson CPU
Test multiport
dump CC direct
dump CC (via MPM)
Read ACCP PROM version
Read CPU MODEL
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ACCP-initiated messages to ND—lOO:
HWfau1t = 2008 % ND—5000 hardware fault

Emergency messages (C-bit (bit 15) set), detected by hardware:
ARES = 2413 % Master c1ear on ND—SOOO CPU
ACONT = 2428 % Continue ACCP
ASTOP = 2438 % Stop ACCP
TERM = 2448 Z Terminate ACCP

SeamedbponnMdeneioLSiniranQataEWmH
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A.4 THE CONTEXT BLOCK(REGISTER BLOCK)

The context block is saved and loaded from physical NDSOOO
memory. Current executing process number * 4008 is used as
index in the context block save area in order to access
correct context block. Some registers are connected to a
domain and will be updated in the domain information table
by all instructions affecting of these registers. Thus it is
not nessesary to save these registers when changing process
number. The registers will be loaded before execution is
started. Register enclosed by parentesis are not saved in or
loaded from context block when changing to a new process.
They will be loaded from the domain information table before
execution is started.

A pointer to the start of the context block is patched in
location OFFSET (address 20) in the microprogram when
loading the control store. The physical address of the
context (register) block can also be found by the command
LIST—MEMORY—CONFIG in ND5000 Monitor. The command LOOK-AT-
RESIDENT from user SYSTEM can be used to look at physical
multiport memory. The context block (register block) is 4008
byte. The first block is always dummy, further the process
number can be used to find the correct block.

Address of current block may be calculated as follows:

Start_of_register_block+4OOB+process_No*4OOB

.__Scanned by—Jonny—Qddene—for—Siniran Data © 2011
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Register Context Trap DIT Register Register
number disp. disp. Disp. name symbols

0008 0248 Trapping P register ( P )
0 OB 0008 0308 Restart P register ( P )
l 18 0048 0348 Link register ( L )
2 28 0108 0408 Base register ( B )
3 38 0148 0448 Record register ( R )
4 4B 0208 0508 Index register 1 ( X1 )
5 58 0248 0548 Index register 2 ( X2 )
6 68 0308 0608 Index register 3 ( X3 )
7 78 0348 0648 Index register 4 ( X4 )
8 108 0408 0708 Floating most register 1 ( A1 )
9 118 0448 0748 , Floating most register 2 ( A2 )

10 128 0508 1008 Floating most register 3 ( A3 )
11 13B 0548 1048 Floating most register 4 ( A4 )
12 148 0608 1108 Floating least register 1 ( E1 )
13 15B 0648 1148 Floating least register 2 ( E2 )
14 16B 0708 1208 Floating least register 3 ( E3 )
15 17B 0748 1248 Floating least register 4 ( E4 )
16 208 1008 1308 Status register 1 ( ST1 )
17 218 1048 1348 Status register 2 ( 5T2 )
18 228 1108 1408 Process segment register ( PS )
19 238 (1148) 1448 2748 Top of stack register ( TOS )
20 248 (1208) 1508 3008 Lower limit register ( LL )
21 258 (1248) 1548 3048 Higher limit register ( HL )
22 268 (1308) 1608 2668 Trap handler register ( THA )
23 278 1348 1648 Current executing domain register ( CED )
24 308 1408 1708 Current alternative domain register ( CAD )
25 318 1448 1748 Current executing segment register ( CES )
26 328 1508 2008 Current alternative segment register ( CAS )
27 33B 1548 2048 Micro program scratch register 1 ( 5C1 )
28 348 1608 2108 Micro program scratch register 2 ( 5C2 )
29 358 (1648) 2148 2268 Own trap enable register 1 ( OTEl)
30 36B (1708) 2208 2328 Own trap enable register 2 ( 0TE2)
31 37B (1748) 2248 2368 Child trap enable register 1 ( CTEl)
32 408 (2008) 2308 2428 Child trap enable register 2 ( CTE2)
33 418 (2048) 2348 2468 Mother trap enable register 1 ( MTEl)
34 428 (2108) 2408 2528 Mother trap enable register 2 ( MTE2)
35 43B (2148) 2448 2568 Trap enable modification mask 1 ( TEMMl)
36 448 (2208) 2508 2628 Trap enable modification mask 2 ( TEMM2)

3248 Reason for programmed trap (ERRCODE)
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Information saved at trap.

Register Context Trap DIT Register Register
number disp. disp. Disp. name symboTs

36 44B 2208 Trap number saved causing trap handTer
missing.

37 458 2248 2548 Trapping P
38 46B 2308 2608 Status,trapped between trap and entt finished

. 0: Norma] execution.
1: During or before trap.
2: After trap.

39 478 2348 Trap number.
40 508 2408 248 Restart P.
41 518 2448 148 Protect vioTation information (MMS.STS)
42 528 2508 208 Protect vioTation address. (MMS LA)

2548 MMS PhysicaT address. (MMS.PHYS)
2608 PhysicaT Segment Number. (MMS.PHS/CAP)
2648 WR register. (MMS.WR)
2728 STot no /BADAP status.

disp.
Register Context Trap DIT

.number disp. Disp.
Register Register
name symboTs

2008
2018
203B
2078
2138
2148
2728
2738
3108

CED of caTTing domain.
CAD of caTTing domain.
Return address in caTTing domain.
Base register in caTTing domain.
CED of trapped domain.
CAD of trapped domain.
CED of mother domain.
FTag for 'inside' trap handTer.
FTag for 'PIA' (bit 0 = 1 : 'PIA‘ = 1

A.5 ALLOCATION OF REGISTERS IN THE SCRATCH REGISTER FILE

The size of
32 bit. The

the hardware scratch register fiTe (SRF) is 4K x
SRF may be dispTayed by giving the command:

LOOK—AT—SRF <address> address within SRF 0-40008
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Initiaiizing of different registers in the SRF are done
during start

up of the microprogram.

status reg use

reserved SRFOO Constant = 0
reserved SRF01 Constant = 66666666H (used by BOB)
reserved SRF02 Constant = 60000000H (used by 8CD)
reserved SRF03 Constant = 000177777778
reserved SRF04 Constant = 177600000008
reserved SRFOS Constant = 300000000008
reserved SRF06 Constant = 177777777778
reserved SRF07 Constant = 11111110H (used by 8CD)
reserved SRFIO Status 2 surugat
reserved SRFll Current process number+l
reserved SRF12 TOS.
reserved SRF13 PS register.
reserved SRF14 CED register.
reserved SRFIS CAD register.
reserved SRF17 THA register.

SRF32 Slot Dos/BADAP status.
SRF33 ACCP status.

Used SRF34 MMS.WR register.
when trap SRF35 MMS.CAP/PHS register
occure. SRF36 MMS.PHYS register.

SRF37 MMS.LA register.
SRF40 MMS.STS register.
SRF41 Restart P
SRF42 Trapping P
SRF1777 Last octobus msg from microprogram: backword
SRFZOOO Address of Current Message.
SRF2001 Max. index in FIFO—(WMSOO)
SRF2002 Address of the FIFO buffer (WMSOO)
SRF2003 Communication fiag (0=id1e, 1=running

>1=trap in process.)
Read from SRF2004 Optionai parameter 2 (two bytes)
the ACCP SRFZOOS Host station number and OMD number.
at start SRF2006 Error station number and OMD number.
up SRF2007 Initiai setting of the Modus register.

SRF2010 Siot number and BADAP status at startup.
SRF2011 ACCP status at startup.
SRF2012 Modus register saved and used at trap.
SRF2013 Process 0 started fiag (faise=0, true=1).
SRF2014 Legai bits to modify in the Modus register.
SRF2015 CPU type and mode] read from the ACCP.
SRF2016 Fiag for CPU avaiiabie (faise=1, true=0).
SRF2017 Address of this #CPU datafieid (WMSOO).
SRF2020 Message fiag (0: Status=1 1: Status><l)
SRF4040-4520 Mathematicai constants
SRF4040-4520 Mathematical constants

Scannediu/Innny(lddeneJOLShuamLLEua«32011



Scanned by Jonny Oddene for Sintran Data © 2011

240 Appendix A

A

A11ocation of registers/1abels used in the microprogram
1isting:

Labe1s Address

ADR MESS 20008
ADR—FIFOB—l 20018
ADR:FIFOB 20028
ADR FLAG 2003B
ADR:SYSPAR—2 2004B
ADR_SYSPAR—1 20058
ADR_SYSPAR 20068
ADR MODINIT 20078
ADR:ASTBAD—1 20108
ADR_ASTBAD 20118
ADR MOD 20128
ADR:PROCO 20138
ADR MODMASK 20148
ADR—CPUPAR 20158 “‘
ADR:CPUAVA 20168
ADR #CPUDF 20178
ADR:MSGME 20208

A
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A.6 ND-lOO/ND—SOOO COMMUNICATION

N D - 100 ND-SOOO

Background
Program

M
mon 60 F
—. SPIT M__ E T‘l M

- - M
SYSTEM COM— I ND—SOOO
MONITOR «———————» MON e—- C —+

as DATA R PROCESS
— - O

P

T
NO—SOOO OCTO-

BUS ACCP
DRIVER —» —

DRIVER

o Octobus and memory are used for communication
and synchronisation.

0 Common data ( Tike message buffers ) are pTaced
in shared (MF) memory.
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The micro program is at initialization of the NDSOOO loaded
into the control store and started. After going through some
initialization, the micro program enters the IDLE—loop.

The initialization of the NDSOOO implies clear the data and
instruction cache and T58, setting of the floating, BCD and
integer constant registers, reseting of trap enable and the
status registers.

The CPU type and model settings are checked, and the
internal trace module is initiated and armed. The call/enter
flag is also initiated. Then the micro program sets the
current process number (Df.x5proc) to —1 before the idle
loop is entered.

The communication between the NDlOO and NDSOOO is built on a
message block, residing in shared memory. Before a message "\
is activated in the ND—SOOO CPU, the message block is
initiated, depending on the operation to be executed. When
the ND—SOOO microprogram is activated, the execution queue
will be scanned to find the first message block with status
equal to 1. When such a message is found a routine in the
microprogram is entered according to the function specified
in the message block.

The microprogram will then use the block to return messages
back to ND—lOO. The microprogram begins to scan the
messagebuffer from the idle loop if Df.x5act = O in the
extended datafield or if an octobus kick is received.

A.7 THE EXTENDED CPU DATAFIELD.

éLOOK-AT PHYS
<bank no> + <address> — 3GB / <X5Mess>

The message buffers are physical located in the shared
memory.

The start of the datafield may be located as decribed below.

The CPU datafield can be found in SSCPU in SYMBOL-Z-LIST.

@LOOK-AT SEGM S3DPIT
<SSCPU> + 218 / <bank no>a % N100 bank number
<address> % Address within bank
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Datafie1ds in Message buffers (in MF-memory)
N100 memory

CPUdf extension
3O x5mess

£PU datafield- x5mar -———
NSOOO ——extended————
g1oba1
datafieId

———————+ Link Start of execution
SSCPU queue

ma111ink proc O //

proc 1

CPUadf
proc 2

proc.
descr.

end of q.
proc 3
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Byte
Addr

0
2

4
6

10

12

14
16
20
22

24
26

30
32

34
4O

6O
62
64

66
70
72
74

|

x5mess
(

‘
x5mar

‘

| x55ema |

IAN—I

| x5act |

| x5proc |

sero
XSACCP
buffer

x50ctob
buffer

XSHW
buffer

W

Next_Link

__§EEEUE___

—1
O
0

47B

Appendix A

Address of Tast message procesed by NDSOOO CPU
which an interrupt to NDlOO was given.

A pointer to the IDLE message.

Reserve/Reiease semaphore of the execution queue.
—1= Reserved 0 = ReTeased (TSET is used).
Set to l by NDSOOO when a message is finished
togethe with interrupt and updating X5Mess.
If X5 VT >< 0: Inhibit interrupts and updating
of X5Mess. XSInt is cleared by NDlOO.
Activate NDSOOO from IDLE (0: Activate 1 Has been
activated by this fTag).
Current process number (updated by the
microprogram: —1= idTe, —2= Scanning the execution queue.)
N100 page number of address zero in shared memory.
N100 address of ACCP buffer.

N100 address of octobus buffer.

N100 address of buffer used by LOOK—AT—HARDWARE.

ND—SOOO CPU number which has reserved the
execution queue (Processor number 1—4).
Link to first message in execution queue.

Message status (set by TERSOO)
0: Free 1: Terminate NDSOOO CPU

Micfunc = 478: Terminate

The N05000 CPU wiTT when activated from the IDLE Toop start
scanning the execution queue pointed to by Df.x5mar. A
Tocation (START MESS address 26) in the NDSOOO microprogram
points to Df.x5mar Tocation in the extended CPU datafie.
this Tocation is patched during Toading of the controT
store. When the NDSOOO CPU is in IDLE state Df.x5proc wiTT
be —1. When the NDSOOO CPU is activated the Df.x5proc wiTT
be set to —2 untiT a 1 or 2 in status of a message in the
execution queue is found. Then Df x5proc wiTT be set equaT
to the RECEIVER process number. If the end of queue is found
the ND5000 CPU wiTT go idTe and —1 is written into
Df.x5proc.

Each time the NDSOOO CPU is finished handTing a message the
XSINT Tocation desides whether the NDSOOO CPU are going to
send an interrupt via the octobus to ND100 or not. If
Df.x5int is zero it is set to one by the NDSOOO CPU and an
interrupt is send to NDlOO, and the Tocation Df.x5mess is
updated with the current message address. If Df.x5int >< 0,

A\

.\
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an interrupt is not issued from the NDSOOO CPU, and the
Df.x5mess 1ocation wi11 not be updated.
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IDLE

Df.x5act=0 ?
Yes

1=:Df.x5act

Lock_0ueue
Save context

_l

MONITOR CALL or
I

TRAP

Update current
message buffer.

l
Lock queue

3 or 4::Status

|
Df.x5int=0 ?

lYes
No '

l:
Give_interrupt

: Df.x51nt

SRF2000=:Link

Save Context

l
-2=:Df.x5proc
O =: Msg_F1ag

Msg_F1ag=0 ?

No
Yes

1=:Status

#XSMAR =° Link

I
(Link) = Link

I
End of Queue 7

1 No
No '

1—-
Status = l ?

L——7Yes

1 : Msg flag
2 Status
#CurrMess =:
SRF2000
Receive ProcNo
=: Df.x5proc

Uniock queue

1 Start processing

1
l

Save context

I b—l ll :Df.xSproc

I
O ll : Msg_F1ag

Appendix A

Uniock Oueue

1
Idie

the message
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Since ND—lOO is using —1 as a semaphore, it is not possibTe
to use the semaphore from ND—SOOO to decide which CPU
reserved the semaphore. AdditionaT information in the
datafie is neccesary to fTag which CPU reserved the
semaphore. This is vaTid both for workmode-4OO and workmode—
500i ND—lOO shoq be unaffected by this, since reTease is
setting 0 in the Df.x5CPU Tocation.

A.8 THE MESSAGE BUFFER.

Each biock contains a header and a data part. The header
consists of six 16 bit words describing the message. The
data part consists of a function vaTue and a number of
parameters depending on the operati on to be carried out.
The size of each message buffer is 256 bytes.

Locating the message buffer and process description:

0 The NDlOO memory bank may be found in 5MBBA address 4644
on segment S3DPIT:
@LOOK-AT SEGM S3DPIT
4644/ <bank no>

0 Get reserved process decription address from RT
description for the shadow process in NDlOO (BAKxx):
@LIST-RT-DESCRIPTION BAKxx

@LOOK-AT SEGM S3DPIT <RT descr. address+7>/ <address of
current message buffer inside

the bank> @LOOK—AT PHYS <bank no
+ address> / 177777 % Link address

177777
3 % Status

Scanned hy Innny QddeneionSiniranDataQ 2011.



Scanned by Jonny Oddene for Sintran Data © 2011

248

A.9 THE MESSAGE BLOCK

Appendix A

-60

—32 5tsicounta
-30 5tsintime ND—SOOO time used when changing priority
—26 5tsistatus Timesiice status
—24 pdcfig SINTRAN addr. to enter after cieaning—up
-22 sv5func MON6O func. code in cieaning—up sequence
—20 NDSOOO ND—SOOO CPU time used
-16 time used
-14 CPUdf Address of ND—SOOO CPU df. used by this process
—12 Spriority ND—SOOO priority of process
—10 htsiiowpri Highest "10w—times1ice” priority
—6 Magic no "Magic" part of process (sequence number)

outdf _ Addr of term output Df using proc.
H -2 5msf1ag Repeat fiag (bit 15)
E 0 1ink.00 Link to next message in the
A 2 1ink.01 execution queue.
D 4 1ink.02 Status
E 6 1ink.03 Sender process
R 10 1ink.04 Receiver process

12 1ink.05 Link to previous message (N100 address).
14 1ink.06 Function vaiue

0 Parameter 1ist according to
A function being processed .
T
A

P
A
R
T
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Next link :

The two first words of the bTock is hoing the start
address of the next biock. If start address of the next
bTock is equal to —1, this means end of Tink. The Tink

w address is a byte address.

Status of the bTock

Status gives information about the message currentTy being processed.

0
l
2

3

4
138

BTock free.
Message to NDSOOO.
Message in process. Set by micro program at start
of handTing the message.
Answer to ND—lOO. Set when the micro program is
finished handTing the message.
Error return from NDSOOO.
Stopped by MON 501/502.

Sender :

Sender process number. Owner of the message bTock.

Receiver :

Receiver is the NDSOOO process number to receive the bTock.

Prev Tink :

Link to previous message buffer in the execution queue. This
is a N100 physicai address within the bank.

The data part :

Each message between the N0100 and the NDSOOO contains a
data part. The first word of the data part defines the
function to be performed. The different functions require
different numbers of parameters to be invoTved in the data
part of the Tink.
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Appendix A

Function vaTue and their reTated functions used are :

VaTue(oct) Function

1 Read micro program version.
10 LogicaT data memory read.
11 LogicaT data memory write.
12 CTear cache.
22 Start process 0
23 Start
24 Restart after monitor caTT.
25 Restart after trap.
26 Restart process with write back of a buffer.
30 PhysicaI segment read.
31 PhysicaI segment write.
34 Logic] instruction memory read.
35 Logic] instruction memory write.
42 Programmed trap.
44 Histogram read.
45 CTear cache & T38
46 Dump dirty
47 Go IDLE.
SO Restart UNIX.
51 Restart UNIX after monitor cal].
52 Restart UNIX process.
70 InitiaTize Trace moduTe.
71 CTear Trace moduTe.
72 Arm Trace moduTe.
73 Disarm Trace moduTe.
74 Dump Trace moduTe.
75 CIear Address counter of the Trace moduTe.
76 Set cache modus.
77 Dump SRF.
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