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Preface

This manual covers the ND-SOOO computer systems. The ND-llO
partofthesystemiscoveredbytheND—lOOHardware
MaintenameManual. Themanual ismeanttobeahelpinghand
for the service staff, used in addition to:

- The Service Handbook
— ND—lOO Maintenance Manual

This manual has been prepared for the Norsk Data field
service engineers and technical personnel directly involved
in maintaining the DID—5000 carputer systems.

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

ND—lOO Hardware Maintenance Manual ND
Test Program Description for ND—lOO NIB—30.005
ND—SOOO Hardware Description ND
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Chapter 1 ND-SOOO OVERVIEW

1.1 The ND-SOOO Family

The ND—SOOO is a 32—bit, general purpose super miniocmputer,
and at the top of the Norsk Data range of oompxmer systems.

(IJNSO

ND-lOO

ND-lOO CPU r DISK

I/O mm
HDPPY

r— IVDDEM

I/O (IJNTROLLER

L PRINTER
I/O (INTROLLER Tm.

MF-LINE DRIVER
wIO-IN'I'ERFACE

l S H A R E D O
M E M O R Y M C

I F T
O

C B
PORT M F - B U S O U

N S
T
R

ND-SOOO '
W (IDNSO

W—INI'ERFACE

ACCP/
(Em—INTERFACE

Figure 1. ND—SOOO Canwter System



2 Chapter 1 ND~5000 OVERVIEW

1.1.1 ND-BOOOModel-range

TheND—SOOOsysbemsaIedeliveredintheOcmpactcabinetand
in large cabinets.

ND-SOOO Compact Systems

Parameter 5200 5400 5500

CPU type 1 2 2 2
CPU model 2 4 5 7
CPU ND number 110249 110248 110247 110218
CPU part number 320001 320002 320002 320002
Microprogram vers. * 110<xx> 111<xx> ll2<xx> 113<xx>
I/O processor NDllO ND120 NDIZO NDl20/O(

w/memory

Disk size (A models) 60 to 125 to 125 to 125 130
(Internal) 4*125 Mb 4*125 Mb 4*125 Mb 4*125 Mb
Disk size (Model B) Up to Up to Up to Up to
(Brternal) 3.6Gb 3.6Gb 3.6Gb 3.6Gb
Streamer A—models A—models A—models A—models

System hype ND—5200 ND—5400 ND—SSOO ND—5700
(Impact Compact Compact Ccmpact

DETAILED DISK mNFIGURATION
Model:
AO/Alo 60 MB - — —
Al/All 125 MB 125 MB 125 MB 125 MB
A2/A12 2X125 MB 2X125 MB 2X125 MB 2X125 MB
AB/A13 3X125 MB 3X125 MB 3X125 MB 3XlZS MB
A4/A14 4X125 MB 4X125 MB @1125 MB 4X125 MB
B Extexnal External External External

Table 1. ND—5000 Carpact Configuration Overview

*= Valid for SINTRAN K, W 406.
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ND-SOOO Large Systems

Parameter 5200 5400 5500 5700 5800 5900*

CPU type a 1 2 2 2 3 3

CPU model 2 4 5 7 8 8

CPU ND—rmmber 110249 110248 110247 110218 110171 110171

Microprogram vars. ** 110<xx> 111<m¢2> 112<xx> 113<xx> 114<xx> 114<xx>

I/O processor NDllO NDlZO NDlZO NDlZO/CX ND120/CX NDlZO/CX
w/ZVIb w/4Mb w/4Mb

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

Cache size
Data (KB) - 1 64 64 64 64*

Instruction — 8K x 320 bit

Disk size (attemal) Up ’00 29 Gb

Table 2. AID—5000 Compact Configuration Werview

*=1Vbdel 59000cx1tain2, 30r4CPUs.
**= Valid for SINI‘RAN K, WM 406.



4 Chapter 1 ND—SOOO OVERVIEW

1.2 Cabinets

The ND—SOOO is delivered either in a small or a large
cabinet. This section gives a short descriptim of the two
cabinets, the card crates etc.

1.2.1 Large Cabinet

The computer cabinet looks like this:

Figure 2. lbs ND—5000 Cabinet
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Card Rack

Card
Positim Card Type Cements

1

2 Earlier used for NIB-570
3 —— floating—point unit cards.

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) ——-———-——CPUtype3: pos.6,7,8 and9

10 MFB Dynamic RAM

11 MP8 Dynamic RAM

12 Ports or mm of choice

13 Note that the mitifmxztim
Bus Controller only has 15

14 external request grant
lines. Masters then no

15 be placed in pos. 8—11. These
16 can only be uwd for memory

17

18 The Multifunctim Bus Ports
19 are flue same cards as the
20 MPM—S ports.

'I’ne MFB c RAM cards
21 are the mm the MPM—S

dynamic RAM cards.
22

23

24

25 Ports or memory of choice

26 Multifunction Bus
Controller (5465)

Table 3. The MF—«bus Card Rack (first version)
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Card
Position Carri Type Conments

1 MF—bus controller (5465)

2 MF-bus port (5155) Port for ND—lOO

3 Ports or memory of choice

4 n

5 ND—SOOO CPU 4 Pos 5 - 8

6

7

8
CPUs 2 : 4 are

9 optional, and time
positions may be

10 ND—SOOOCPU3 —~Pos. 10—13 occupiedbymerrory
or ports

11

12

13

14

15 ND—SOOO CPU 2 P05. 15 — 18

16

17

18

19

20 ND—SOOO CPU 1

21 LCPUtypelzpos.ZOarx321

22 CPUtype22-pos.20-22

23 ——~—-—- CPU type 3: pos. 20 — 23

24

Table 4. ND—5000 Card Rack (new type)
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1.2.2 Small Cabinet

FigumBskncstheNDfiOOO Compact cabinet with itsmain
nodules.'1henewarfloldcardracksaresrmnintabless

Figure 3. NDaSOOO Compact Cabinet
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Card rack

TableSsl’mstheND—SOOOinadoublemsbackwiringusedin
the Ccmpact cabinet for models AO—A4 and model B. Dummy
plugs are inserted in all free positions.

THE ND-SOOO CINPACI‘ CARD RACK
Card Card Type (laments
Pos.

— l DID-5000 CPU can}

2 —— CPU type 1: . l and 2ND—SOO , possize
- 3 (MFBDynamicRAM) CPUtype2:pos.l—3

4 MFBDynamicRAM 4,80rl6MbyteDynamimicRAM
- 5 Double Bus Controller

— 6 ND—llO/CX CPU

7 Tracer/Mammy

8 HDLC/Megalink/Menory
9 M

10 8 term./PIOC/Memry
11 N

ND—llO
size «— 12 "
cards .

13 ST506 Disk Cmtroller/Triangel/Menory/Free
l4 Floppy-SCSI/Free/Menoxy

15 Free

16 Free

17 Free

m pos.lO: 8 team/FIDO
18 Plugboard 1 . Eran pOS.5 & 6: Console

Fran pos.6:Te1efix/Tfix port:

Fm“ pos.ll: 8 term/P100
19 Plugboard 2

From pos.8: HDLC/Megalink

m pos.12: 8 team/HOG
20 Plugboard 3 -

Emu pos.9: HDLC/Megalink

Table 5. ND—SOOO Compact Card Rack (first versim)



Chapterl ND-SOOO OVERVIEW 9

Tablefisrmsflmem—Sooomamblemsbadmirmgusedin
a Ocmpact cabinet for models AlO—Al4 and model B.

THE ND—SOOO MACE CARD RACK

fir? Card Type Garments

- 1 ND~5000 CPU card

ND—SOO 2 ——CPUtype1:pos.land2
gigs“ 3 (MFBDynamicRAM) CPUtype2:pos.l—3

4 WBDynamicRAM 4,80r16bteDyrmnmnicRAM

~ 5 Double Bus Oaxtmller ’

- 6 ND—llO CPU
7 Tracer/Niamxy/Efl'xen‘net/ (Token ring)

8 HDLC/MegalW/Metory/Ethemet/(Wen ring)
9 u

10 8 tenn./PIOC/Memory

ND-llO 11 u

13 Floppy & SCSI controller

14 Free
15 Free

16 Free
17 Free

18 Plugboard ;

19 Plugboard 2

20 Plugboard 3

Table 6. ND—SOOO Carpact Card Rack (new type)
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1.3 Power supply

Chapter 1 ND—SOOO (NERVIPM

Small cabinet

Thissectimgivesaslnrtintroductimtothepower
supplies in the ND—SOOO computers. This is a new generation
MPS (Multipcwer Systen). It consists of one our more nodules,
dependingmthepowerconsmptiminthedifferent
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 is equipped with one power supply:

DCllO

This power sypply is accessible from the front of the
cabinet. It is of the plug—in type, and can be removed by
looseningthefwrscrwsinthefxmtarflpullingitout
(see figure 4).

The DCllO supplies the following voltages and currents:

5V/120A
lZV/lSA
5V/7A standby

e +5V/120A mainly supplies power for the CPU and the
memory.

0+5V/7Astandbysuppliespowerforthememoryinthecase
of a power failure.

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

For more infoxmatim (switches, LEDs etc.), see the
description on figure 6.



llNIB-5000 OVERVIEWChapter 1

Figure 4. Power Supply in the DID—5000 Compact Cabinet
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Large cabinet

ThemmltipowerSupplyisnumtedintheupperpartofthe
cabinet, accessible from the rear:

Itistheplug—intype,andcanberemcvedbylooseningthe
fmrscrewsinthefrmtandgzlling it out.

Figure 5. Power Supply in the DID—5000 Large Cabinet
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Cabinet, rear view

DCllO DQOO DC300 D0400
5V/120A 5V/200A SV/SOA STB
lZV/15A
5V/7A STB

The different nodules:

o DCllO - Delivers the following voltages and orients:

5V/120A
*5VS‘I’B/7A
lZV/lSA

*In fhis case, DCllO is used in a nultipower
omfiguraticn together with other nodules, and the
standby power (STE) is not active. STB is, in this case,
taken care of by DCBOO.

. DCZOO — Delivers the 5V/200A.

o DCBOO — Delivers the 5V/SOA standby for tax minutes.

oDO400—Farfutumuse.
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Switches, LEDs etc This is a short description of the switches, LEDs etc. found
on the front of the nodules (see fig 6):

' mini-b ,

innin-

Figure 6. Switches and LEDs on the Power Sizpply Modules

oON/OFFSWI’I‘G-I—Thisswitchisusedtotumthepower
moduleONorOFF.

QADJUS'MEIN'P-ThescrewscalledADJareusedtoadjust
fixewtput,whichcanbecheckedmthetestpoints
(TP).

sMARG—‘I‘heseswitdmesimrease/decreasethewtputby
+/— 5%. This will WT activate the transient indicator
if the voltages are correct.

a OVERTEMP - 'I'his’zedLED is lit if the internal
temperature exceeds 90 degrees C.

o TRANSIENT — This red LED is lit if any voltage varies by
mrethanloslsfmnthemninalvalue. T‘heLEDmustbe
reset by the RESET switch, which has three positions:

— The MIDDLE position (default) enables
both the visual and audible alarms.
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— The UPPER position, where the switch
will be locked, disables the audible
alarm. The visual alarm is still enabled.

- The WEIR position (spring return)
resets the alarm.

o SLAVE NUDE - This green LED is lit when DCZOO delivers
power in slave mode (omtrolled by DCllO). When the load
is below approximately 16 A, DCllO will supply the 5v
alone, and this LED is not activated.
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DCllO DQOO D0300

+5V l+5v SBI+12V +5V +5v SB

Maximal current 120 A 7 A 15 A 200 A 50A

Ripple, band width 30 Mhz
(mVpp) 50 50 100 50 SO

Overvoltage protection >=6V >=6V >=15V >=6V 5.8 —6.SV

Overcurrent protectim 130- 7.7— 16.5— 220—24OA 55—60A
150A 9.8A 21A

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

Switch—on current Max. 150A peak

Margin control +/—5% +/~5% +/-5%

Static regulation for
"worst case" combination of Max.+/—l% Max.+/-1% Max.+/—l%
line and load change

Voltage adjushrent +/— 5—7% +/- 5-7% -

Temperature coefficient Max.+/— ZOOppn Max.+/—200ppn Max.+/-—200ppn
output voltage, per @C (JmV/(éC) (1mV/@C) (lmV/@C)

Table 7. Specifications for the M000 Power Supply
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The Plug
Cormectmts Note that ocnnec‘t’nr 1A1 on DCllO is turned upside down.

D0400 DCBOO DCZOO DC110

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

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

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

1 1 4 2 4 3
4 4 4 4

Theocnnectorson‘chérearsideofthepowernoduleshavea
layoutlikefhis:

z d

[32
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SIGNAL—LISI‘S
DCllO 91339 1A1

204 Not used
D06 Not used

208 12V return
D10 12V return

Z12 +12V
D14 +12V

216 +5V SB
D18 +5V SB

220 5V SB return
D22 5V SB return

224 Remote off
D26 Comm

Z28 Comm
D30 Memory inhibit

Z32 Power fail int.

DC110 913g 1A4

Z32
D30

to 5V return
to +5V

204
D06

DCllO plug 1133

Z32 5V sense + D30 Ba +

228 5V - D26 Battery
224 V0 (0—51) 1322 R 5v SB margem. .
220 Vc return

D18 Rem. +5V marg.
216 Common 1

D14 N.C.
212 N.C.

D10 Neutral (net)
208 N.C.

D06 Line (net)
204 GND (net)

DCllO Qlug 1134

Z32
D30

to 5V return
to +5V

204

Omapterl ND—SOOO OVERVIEW
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DCZOO 913g 2A4

Z32
D30

to 5V return
to +SV

204
D06

DQOO 91339 2B2

Z32 SVsense+
D30 Vc return

228 5Vsense—
D26 Vc (‘O-SV )

224 Power fail int.
D22 German

ZZO Optional jump.
D18 Remote OFF

216 Optional jump.

212 N.C.
D14 N.C.

D10 Neutral (net)
208 N.C.

D06 Line (net)
ZO4 GND (net)

DCZOO 213g 284

Z32
D30

to 5V return
to +5V

204
D06
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DC300 Elggg 3A1

204
D06

to +5V SB to 5V SB return

D30
Z32

DCBOO 2139 381

Z04 Not used
DO6 Not used

208 Sense +
D10 Not used

1314 R svsa man; 212 -em. .
216 Common

D18 Power fail int.
220 Remote OFF

D22 Not used
224 Not used

D26 Neutral (net)
228 Not used

D30 Line (net)
Z32 Ground (net)

Chapterl ND—SOOO OVERVIEW
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Power fail/restart

Large cabinet (new
type) Theponersensesignalfmnthe+5Vpowerisoonnectedto

the PFI plug on the plug board (Print 5234), located in the
backplane at the rear side of the MF—bus controller.

0010 2 xn—sooo. REAR VIE!

I.-

— OCIO l _ rm _

b PFI ‘

To ND—IOO
curd crate

MF console
— (R5232)

— . . ND—5000 power 1M

Serlal 11119 We panel 1‘
’ S

331 282 E

‘ ‘ t t
NDJOO CARD CRATE §§X§£ci?éln‘2ne‘§5?sooo

Figure 7. Power Fail Interrupt Connection on the Large Cabinet (new type)
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largecabimt
(firstversion) 'I‘hepowersenseistalwcareofbyakit 010323338)

nmm‘bedassham:

l . . . ND-lOO card rack
terminal strip

backwiring 7L3]

The Power fail connection on ND—SOOO in large cabinet. 01d type

Backwiring, ND-5000 card crate Backwiring. ND~100 card crate

Position 26D

OCTO 1OCTO

—5
Console

Figure 8. Power Fail Interrupt Cormectim an the Large Cabinet (first version)
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wrenpowerfailoccurs, tl'ueocm’cectblockandfiuedirty
“BTDIY locations (if moo mode) must be written to memory.

+5V --—-t

Power sense——————‘

NAVAL

[o— approxJOOms «I

Dump dirty and
save ocmtm
block

The different modules must have at least ECO level:

— FEMS Dynamre RAM 5411 U
— Double Bus Controller 5464 C
— WEB Controller 5454 D
— W‘B Controller 5465 B
— NDSOOO Mother Board 5502 9b
— NDSOOO AOCP Module 5602 SC
— Bad-(plane part no. 324801 1c

(Only if "old" cabinet)
— NDllO (Rask 2) F ,
- SINI'RAN III WV! 406 Patch file 5400

DID-5000 Cmpact
cabinet Pcwer sense is taken care of in the backwiring.
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1.1+ CPU types

'meND—SOOOCPUphysically consists of:

oAmothercard

cUptotIueelayersofbabycards

Thebabycardsareplacedmthemthercardinasandwich
construction. The first layer of baby cards contains
hardware to increase the CPU performance.

ND—5000 basic CPU type 1

TheCPUtypelnodulewilloovertheCPUnbdelZWD—SZOO
system). Part number: 320001.
TheCPUtypelconsistoftmlayers:
lst layerzMB
2ndlayerzALU IDA PMS CS MIC m

ALU

W 1BOARD MVS

CS1 l

IDA
] AOCP

MIC

Mother board
ther board with
lst layer of baby module

Figure 9. Laywt CPU Type 1

Part: no. Nbdule
324602 MB :Mother board
324701 NM : Instructim/data memory manager‘ent controller
324702 ACCP: Access processor
324704 ALU : Arithmetic logical unit
324707 CS : Control store — 16K
324708 IDA : Instructim/data address controller
324709 MIC Microinstructim controller
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ND-BOOO Basic CPU type 2

CPU type 2 covers CPU models 4, 5 and 7 (ND-5400, ND~5500
and ND—5700 system).
Part: number: 320002.
CPUtypecmsistofBlayers:
lst layer: MB
2nd layer: CACHE ALU
3rd1ayerzAAP IDA MVLS CS MIC AOCP

________.__1 :2]

ALU Not AAP
Used

BOARD

] m CS 1

1 m
J

- MIC
L. L- .. _

Mofluerboard——~ Matherboardwith—«Motherboardwith
1. layer ofbabymodules 2. layer ofbabynodules

Figure 10. Layout CPU Type 2

Part no. Module
324602 MB ther board
324701 MVS Instruction/data memory management controller
324702 AOCP ' Access processor

u
a.

324704 ALU : Arittmetic logical unit
324707 CS : Control store
324708 IDA : Instructim/data address controller
324709 MIC : Microinsmctim controller
324710 CACHE: Irxstzucticn/data cache nodule
324715 AAP : Additional arithmetic processor
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ND-SOOO basic CPU type 3

CPUtype3ooverstheCPUnodel 8 (MD—5800andMD-5900
systems).
Part number: 320003.
G’Utype3ccnsistof4layers:
lst layer: MB
2nd layer: CACHE ALU
3rdlayerzAAP IDA MVS CS MIC AOCP
4th layer: IDAC

___.._____l

l l
ALU Not AAP

Used

BOARD

1 cm CS
I

] IDA

] — MIC

Wbtherboard— bbtherboardwith—“therbcammth
1. layer of baby modules 2. layer of baby nodules

————-—1 31 Part no. Module
324603 MB : Mother board
324701 WIS : Merory management controller

— 324702 Amp : Access Processor
- 324704 ALU : Arithmetic Logical unit

324707 CS : Control store - 16K
324718 IDA : Instruction/data address contr.

IDAC 324709 MIC : Mioroinstructim controller '
"booster" 324717 CACHE: Instructim/data cache nodule

324714 IDAC : I-level data address controller
324715 AAP : Additional aritl‘metic processor

Figure 11. Layout CPU Type 3
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Difference between CPU-types

The table below shows the parameters signifying the
different models.

ND—SOOO CPU Enabled Disabled Master clock
system: type : functim: function: speed:

ND—SZOO 1 Normal(70 ns)

NIB-5400 .2 Instr.Cache Data cache Slow (156 ns)

Table 8. Difference between the CPU Models

SIFGOC : Smart IFGO Control (Smart ifgo strategy enabled)
WICI) : Write In Cache Only (Write ones strategy ("dirty"))
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Microprogram versions

Chapter 1

PrereleasedversiausfarSintranKW

AAP.O4 with HI) >

versicn:
NDSOOO w/micxoprogr.Fl.p. . (ND—5200):

File name: MIC—5200—23—400:DATA 11023

NDSOOO W/AAP4 with FMJ‘L/DMJL ....... :
‘ : MIC—5400—23—400:DATA 11123

File name: MIC—5500~23-400:DATA 11223
' : MIC-5700—23—400:DATA 11323

File name: MIC—5800~23—400:DATA 11423

Released 1111c versias

NDno:

211272

211273

211274

211275

211276

CPU:

NIB—5200

ND—5400

ND—SSOO

NIB—5700

ND-5800

Filename:

MICED-5200-A27 : DATA
MICRO-SZOO—827 : DATA
ND~ 5000-AF-SIM-A 2 NRF
ND—SOOO-DF-SIM—A: NRF
ND-SOO~RTC—LIB—A: NRF

MICRO-5400—A27 : DATA
MICRO-5400—BZ7 : DATA
ND-SOOO-AF-SIM—A : NRF
ND~SOOO-DF—SIM—A : NRF
ND»500—RTC~LIB~A: NRF

MICRO-5500-A27 : DATA
MICRO—5500*BZ7 : DATA
ND— SOOO~AF~SIM-«A : NRF
M3~5000*DF~SIZM-A : NRF
ND—SOO~RTC—LIBvA: NRF

MICRO-5700-A27 : DATA
MICRO-5700-B27 : DATA
ND~SOOO-AF—SIM-A 2 NRF
ND— SOOO—DF~SIM-A: NRF
ND-SOO—RTC—LIB-A: NRF

MICRO-5800—A27 2 DATA
MICRO-5800—BZ7 : DATA
ND-SOOO-AF-LIB-A: NRF
ND—SOOO-DF-LIB—A: NRF
ND~500-RTC—LIB—A: NRF

Version: Garments:

11027
1 1 527

11127
11627

11227
11727

11327
11827

11427
11927

Sintran K W406
Sintran K VMSOO
SAX library
DAX library
RTC library

Sintran K W406
Sintran K VMSOO
SAX library
DAX library
R’I‘C library

Sintran K M4406
Sintran K W500
SAX library
DAX library
R‘IC library

Sintran K VM406
Sintran K WMSOO
SAX library
DAX library
R'IC library

Sintran K W06
Sintran K WMSOO
SAX library
DAX library
R’IC library

ND~SOOO OVERVIEW
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Chapter 2 Hardware Upgrading of PED-SOOO Systems

2.1 System description

ND—SOOO Oarpact
configurations The ND—SOOO Ocnpact series is equipped with:

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)

9 4 to 6 MB memory:

0 SlNI‘RAN 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 frcm one to four internal disks of
125 MB capacity each (called models Al to A4). ND—SZOO
CmtpactsystenincludesanartranodelwithoneBOMB
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 nodels within each configuration:

NIB—5200 NIB—5400 NIB-5500 ND—57OO
System GIMPACT (IMPACT MACE (IMPACT
Type

NbdAmdBMOdAP/dNbdAD/dMOdAMDdB

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

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

Streameras Yes No Yes No Yes No Yes No

backupmedia
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The following table shows the detailed disk configuration for the NIB—5000
Oanpact systems:

System type ND—SZOO NIB—5400 ND-SSOO ND—57OO
Compact Ompact Compact Compact

Model:
AO/AlO 60 MB — — —
Al/All 125 MB 125 MB 125 MB 125 MB
A2/A12 2XlZS MB 2X125 MB ZXlZS MB ZXlZS MB
A3/A13 3X125 MB 3X125 MB 3x125 MB 3X125 MB
A4/Al4 4X125 MB 4X125 MB 4X125 MB 4X125 MB
8 External External Extenxal External
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Upgradm
possibilities Full upgrading is possible from one system to the next one.

The difference between Ax to Alx is the cabinet, so
upgrading here is not possible. In addition, within each
system, all models with internal disks can be upgraded to a
model with larger internal disk capacity (i.e. models A0
flmgh A4). However, it is not possible to add external

disks to these models.

Upgrading frommodelsAtoBandfromAxtoAlx isnot
allowed. The following diagram shows the upgrading paths:

NIB—5200 DID—5400 MID—5500 ND—57OO
Compact Compact Compact Compact

AO/AlO

1
5095
l

Al/All 5289- Al/All 548% Al/ll 5589—~ Al/ll

1 1 1 1
5096 5096 5096 5096

1 1 1 , , 1
A2/A12 5289—~ AZ/Alz 5489—4 A2/A12 5589—» A2/A12

1 l
5097 5097 5097 5097

l 1 l l
A3/A13 5289 -» A3/A13 5489 ... A3/A13 5589 —~ A3/A13

l l l l
5098 5098 5098 5098

1 l l l
All/Alli 5289 —~ All/A14 5489 _. A4/Al4 5589 _. A4/Al4

E ~5289el «5489». «5589a.
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The upgrade kits consist of:

5095
l * 125 Mb SCSI disk

5096
1 * 125 Mb SCSI disk

5097
l * 125 Mb SCSI disk

5098
l * 125 Mb SCSI disk

5289
DID—5400 CPU
ND-lZO with 4 Mb onboard memory
Name label for MID—5400 CCMPACI‘
Microprogram MIC-5400—m—400:DATA, ND no. 211273

5489
ND~5500 CPU
Name label for ND-SSOO CXMPACI‘
Microprogram mc—ssoo—m—momzm, ND no. 211274

5589
NIB—5700 CPU
ND-120/CX with 4 Mb onboard memory
Name label for NIB—5700 (IMPACT
Micropxogram MIC—5700-m—400:DATA, ND no. 211275

m

Remarber to bring the "updating tool" for
settingflxeCPUmdelinfinem
inbadmirim.
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ND—SOOO large
system The large-cabinet ND—SOOO systers are equipped with:

o ND-llO I/O processor in ND*5200

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

a ND-lZO/CX I/O processor in ND—5'7OO ==

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

System type NIB—5200 ND—54OO ND—SSOO ND—57OO ND—SSOO ND-SQOO ND—5900 ND—59OO
Model 2 Model 3 Model 4

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

Cache size
Data(Kb) — 64 64 64 64x2 64x3 64x4
Instinction ~ 8K x 320 bit _....._. x 2 x 3 x 4

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

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

Made Eth:

5892
l l l I 5891

5290 5490 5590 5790
5890

ND—5200 103—5400 ND—SSOO NIB—5700 MID-6800 ND—5900
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5290
MID—5400 CPU ‘
ND—lZO with 4 Mb mboardlmamory
Name label for ND~5400
Microprogram mc~5400—}o<-400:DATA

5490
ND—SSOO CPU
Name label for NIB—5500
Microprogram MIC-5500-XX~4002DATA

5590
NIB—5700 CPU
ND—lZO/CX with 6 Mb onboard manory
Name label for ND—57OO
Microprogram MIC—5700—mi—400:DATA

5790
MID—5800 CPU
Name label for NIB—5800
Microprogram MIC—5800—m—400:DATA

5890
NIB—5800 CPU
Print for M13? console (in backwiring)
Name label for NIB—5900

5891
ND~5800 CPU ‘
Print for ALI? console (in back/airing)
Name label for NED—5900 model 3

5892
ND—SBOO CPU
Print for AOCP console (in backwirl’ng)
Name label for bin—5900 model 4

MDTE

Remanbertobringfile "updating tool"
fursettingtheCPUnndelinthe
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2.1.1 Upgrading from ND—5200 to ND-BAOO system

oChangetlBND—SOOOCPUfIUmCPUtypeltoCPUtypeZ.

0 Replace the ND—llO CPU with ND—lZO CPU:.

oUsetheupdatingtoolbosettheCPUnbdeltotl.

0 Replace the ND—SOOO micncprogram with version l44xx.
(Remember to change switch settings for memory limits
for MPM port and local ND—lOO memory).

2.1.2 Upgrading from ND-BLOO to ND—BBOO system

oUsetheupdatingtooltosettheCPUnodeltoS.

0 Replace the ND-SOOO microprogram with version l45xx.

2.1.3 Upgrading from ND—SSOO to ND—5700 system

cUsetheupdating‘booltosetflmeCPUnndelto7.

0 Replace the ND—EOOO microprogram with version 147m.

0 Replace the ND—llO/CX CPU with ND-lZO/CX—IMB. (Remember
to change switch settings for memory limits for MPM port
and local ND—lOO memory).

2.1.14 Upgrading from ND—5700 to ND-5800 system

cReplacetheND—SOOOCHmnCPUtypeZtoCPUtypeZB.

0 Replace the ND—lZO/CX—ZVIB CPU with ND—lZO/CX—4MB CPU.
(Remember to change switch settings for memory limits
for MPM port and local 100 memory).

oUsetheupdatingtooltosetflieCPUnodeltofi.

0 Replace the ND—SOOO microprogram with version l48xx.
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2.1.5 Upgrading from ND—5800 to ND-5900/2/3/14 system

oInsertextraMJ—SOOOCPUtype3(l,Zor3extraCPUs).

0 Insert "SBIIEOQ console print" behind each extra ND—SOOO
CPU.

0 Usetheupdating tool to (l) configure and (2) setthe
CPUmodel 1:08 fortheextra ND—SOOO CPUs:

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

2.1.6 Setting the ND-BOOO CPU model

TheCPUnDdelnnlstbesetwhentheND—SOOOCPUisupgraded
orwhentheoontentsoftheEEPRCMintheMFbackplainare
clearedorlost.

Updating tool to be used on ND-BOUO Compact ‘systems

Updating tool to

Part: no: 350156 Double Bus Oontr. updatirg tool.

The special PRCMS are availableonly in this kit.

'I‘osettheCPUnDdel,exchangethesePRCNswiththeoneson
fliedoublemsamtmller:

PRCM version 27/11 «87
pos. 163, lBJ, 16K and 18K

be used on ND~5000 large cabinet version

Part no: 3503.57 MF Bus Controller updating tool.

The special PRCMs are available only in this kit. To set the
CPUmodel, exchangethesePRGEwiththeonesmtheMFbus
controller,

PRCM version ll/ll ~87
pos. 18C, 200, 220 and 230
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Use the ocnmand SEP-CPU—NDDEIL ‘00 set the correct model.

Example

37

MFEMS-TESTANI)MAINI’ENAI\XZEPR(X3RAM~

II
II

II
II

I

II
II

1|
1|

INTERNAL VERSION for 5465 (5454)
November 11, 1987

* INITIALIZII‘G MF-BUS MEI/DRY * —

BANK NIT PROPERLY INITIALIZED — MDT AVAILABLE

WP

TheMFbuswillmtbeavailablewhenthesePRQSamused.
'I‘hesePRflVIs aremlybobeusedduring initializion ofthe
MFbusorsettingflieCPUmodelmND—SOOOCPUS.
TbsettheCPUnodeLtheocnmarxisrnwnbelmmstbeused.

>SETP—CPU-IVDDEZLJ

DAMEREYWCENDAMAGEYWRSYSTB/I
PASSMDRDzJ ~

SLUI'm:_6_J % Slot position of the ND-SOOO CPU
CPU:ZJ % ND—SOOO CPU model ref. list above.

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

— wRIaaqo NONmmuLE Mawxaz PLEASEvnaT —
NEW PASSWORD (Y/N):yg
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To verify that the CPU model is correct, the following
ccmnand can be used:

>LIST—WIGURATIONJ
Slot no. :9:
SLOT O6 : ND 5000 NOBEL: DOB
STATION m: 0000708
PONER FAIL DESTINATION: 0000018
BROADCAST TYPE: 0000008
SPEED: OOOOOlB
CPU NDDEIL: 0000078
MASTER CXNTROL REE : 0002018

LIMITS THAT DEFINE ACCESS AREAS FOR THIS SLUI‘

WmtteconectND—SOOOCPUnodelhasbeenset, thencrmal
PMmustbemertedagainmtheWbusomtmllertorm
thesysten.

-WARNII\G

Iftheupdatingfoolismtavailable,ywm15tmtusethe
follmingccrmlands inflmeMFmaintename program.

>INITIATE-EIEPROA with slot number equal to the MF
controller.

>CIDNFIGJRATE—SIUI‘ with slot number equal to the ND—SOOO
CPU and the configuration saved.

ThesetmcamxandswilldestroytheCPUmodelsettingfarthe
ND—SOOOCPU.
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Chapter 3 Octobus communication

3.1 Introduction

'I'heoctobusisafastserialmsoptimizedforhandling
short messages. A maximum of 62 stations (processors) can be
oonnectedtoonebus. Theoctotmsisusedinlow—level
operating systems to provide interprooess syrxzrmizatim and
exchange of configuration parameters during initiation. The
octobusisalsobeusedastrnocnmmicatimmediumbetween
system, components for debugging and mm.

The octobus is not Visible above the low—level operating
system.

to octobus hardware

Theoctobuscanbedividedmtoaglobalandalocal
octotms.0nlyadevioeommcbedtotheglobaloctomsmay
beMASTERofflueoctobuschain.Alldevicesoonnectedmthe
octobuschainaregivenaunique stationnumber.

Definitions of octobus station numbezs:

Station no. Octoms device

1 ND—lOO
2 — 7 MFB controllers
10—13 SCSI oautrollers (disk)
14—15 Matra VME
16-17 mltifmnticn oatrmmicatim
20 1
21—23 FDDI (Fibernet)
24—27 FPS-5000
30-33 Graphic controller
34—67 Free for expansion
70~76 ND—SOOO
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MFB (but ND-SOOO Home

Global
l I 1

local
Octobus

F—“fiu‘l

MFBCont. DCMINO mm

The global octobus consists of four differential signals,
whicharecorwertedto'ITLsignalsonthelocaloctobus. The
local octobus the following signals:

-XRH)
-XCLK
~XDAT
-XRFO

Withthebusinaquiescentstate, thethreefixstlinesare
off, while, if MASTER is selected, the XRFO line pulses with
a 15 usec. period. If XRPO is not pulsing, indicating that
no MASTER is selected, the stations connected to the
octobus, will automatically start to assign a NESTER. The
onewith laneststatimnmtberwillendupasMASTERand
start transmitting refresh signal (XRFO). When a MSTER is
selected, the OCtObUS is ready to transfer messages between
anyofthestatimscormectedtothebus. Atransferis
initiated by a station when activating the XRED line. When
the MASTER receives this request, it automatically starts to
transmit clocks (XCLK) with the frequency specified for the
Octobus(lo:r4MHz). Allrequestingstationsflzenstartto
transmit their messages into the octobus (XDAT). Each
requesting station will go on transmitting until it receives
a "1" while transnitting a "O" itself. Then it stops
transmitting, waits until the current frame is finished and
then starts all over. When a station gives up, its priority
isincremented, somthenex’ttry, fliedlamesare
increased for a successful transfer.
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3.2 Octobus frame format

Thesignalstransmittedcmtheocwbusduringoneframeare
a Start and Stop bit pluss 30 bits.

3130 ...... 27 26 ....... 21 201918..13 12 ........ 5 4 3 2 l O

S Priority Destination C B Source Information Parity Ack 8

Stop Start
Direction of transmission.

Priority Content of "Lost Access Counter"

Destination When B=O (Normal transmission), this field contains one of

62 staticn numbers (1—768). If B=l (Broadcast), this field
contains one of six station types.

c If 0:1, the attacked information is a control byte. If 020,
the information field contains pure data.

13 If 13:1, all stations of the specified type will accept this
message (Broadcast). If 8:0, only the station matching the
destination number will accept the message.

Source Station number of transnitting device.

Information One byte of data

Parity The number of "l"'s are coxmted and the two least
significant bits of the count are attacked to the end.

Ack Ackrmledge of the frame is returned from the destination
device.

Adm.
DO : Timeout - 15 retries
Ol : Successfully received
10 : Destination busy — 255 retries
ll : If B=O

Parity error — 15 retries
If B=l

Ambiguous response
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3.3 Introduction to the protocol

Thecurrentmotocolusedmtheoctomsisprotocols.

'I‘herearefourseparatemessagestreamsmtheoctoms:

l. IDENI‘ messages rmted to IDEN'I‘ ENTRIES. This message
immediately activates a process in the destination
station with correct working set.

2. KICK messages routed to HANDLER ENTRIES. This message
immediately activates a process in the destination
station. The destination process receives kick messages
fromall staticmsandhasitswndatastructuretofind
the reason for activation.

3. MILTIBYTE nessages routed to OCIUBUS MESSAGE: DEVICES
(CND). This message imnediately activate a process in

receives multibyte messages from all stations. Mainly
used for initialization, debugging and maintenance.

4.3mmnessagesdecodedbyhardwarecroctoms
driver.



(hapter 3 Octobus omnnmication 43

3.3.1 Message format

The data sent/received has the following 16—bit format when
sentmtl’eoctotmsorreadfromtreFIFO:

I III I I I I I I I I
15141312111009080706050403020100
C B Best/Source INPURMATIW

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

821 Broadcast octobus frame to all stations with specified type.

C=l The information field contains a command.

best/Source When sending a frame on the octobus, this field contains
destination station number or broadcast type if 13:1. When
receiving a frame from octobus this field contains source
statim number.

The Information field is decoded by the octobus driver as
follows:

I I I I I E I I
15141312111009080706050403020100
C B Dest/Souroe E K M S

I I I I I I I I

l O 1 (emergency code) Emergency message

1 O O l (kick number> Kick message

1 O O O O <ident.no.> ldent message

10 001 1 <(IVIDno> Startofmultibyte
e

10 OOlO<OVIDno> Endofmultibyte
message

0 O <data byte> Part of multibyte
message

E Emergency, only used for hardware messages, e.g. power fail,
master clear, reset ACCP etc.

K Kick, used as a kick or "wake-up" signal to a handler. Used
to activate/terminate ND—SOOO.

M Multibyte message. If 8:1, means start of multibyte message.
If S=O means and of mmltibyte message.
Usedwrenloadingomtrol storeorissuingAmPoamnandson
ND—SOOO.
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IDFNI' Ident message activates a process in the destimtion
station. It is used to interrupt the ND—lOO from the ND-SOOO
CPU. The destinaticm must be prepared for receiving IDEZNT
messages from a specific station.

KICK Kick message activates a process in the destination station.
A kick message can be received from all stations. Kick
nmberlisusedintrEND—SOOOCPUtostartscarmingthe
execution queue.

WLTIBY'I'E Multibyte messages are routed to the specified CMD routine
by the destination process. In the ND-SOOO CPU, nultibyte
nessageswithCMDnmxberswillbehandledbyflieAOOess
ProcessorJAKZP).

3.4 Octobus hardware on NDSOOO CPU

TheND—SOOOCPUiscormectedtothelocalocmtmsintheb/IF
crate.

Iocaloctobus(’I‘I‘L)
RRED, RCLK, REOSC
RDAT
'I‘DAT

Transmitter Receiver Oa’xtrol ~—-~——-——
path path Initiation

f oBADAPIeg.
——-—-—-———-—-———-—————1 0 Speed

0 Station no.

fail men 11 1 1
ADbus
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3.5 Internal octobus cable

MEWIine '1
driver B

N100c1
Tenn

OCIOZ OCIOl
XREQ

Global octobus XCLK
XDAT
XRPO

N
D MF MF OCIO

5 C Scott.
0 P
O U
0

Extension
D . crates .

w—Docal octobus» I—-———- Tenn

Local octobus is terminated
intheDbaclq‘Jlane.

Alsoseeflaefiguremthenextpage.
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ND’SOOO. REAR VIEW
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ND-100 CARD CRATE

\
Octobua
Termination

Figure 12. Octobus Cabling OHM-5000
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3.6 ACCP

Duringmnnaloperationthemtakescareoftheoctobus
oamunication between the ND—lOO and the ND-SOOO.
Additimally, it checks for errors like timeout, manory
errors, power failure, etc.

WhenthemiczoprogramismtnmruingtheAmPcanbeused
toinspectthemenory, control store, etc. Todothis, a
oonsolenmstbeocnnectedasslmnmthermctpage.
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3.6.1 Connecting the ACCP console

WmenECDlevel4-onAmPisdone, theSAMSONCmsoleprint
must be implemented to enable oormmfication with the ACIZP
fronatemu‘nal.

’Ihelargecabimt
—newtype Infllelargecabinet,themccmsoleisoonnectedtothe

plug card in the badmiring of the NIP—crate, located on the
rear side of the crate in the same position as the ND—SOOO
CPU.

Print 5235, Part no. 324195 "SAMSCN console maxeon"

AE
“#5000, REAR VIEI

Amp connection N /
JlA (R8232 cable ‘1 ) (53;; 2,533,

Pl card inpain,” 2
Mf—CARD CRATE- ‘

Clble lo {ha
ACCP consul:

ND— 100 CARD CRATE

Figure 13. ACCP Console Cannectim an the Large Cabinet

‘1 ) This cable will be delivered together with each new cabinet. Its
partmnberis3257056nditisregisteredintheMPSsystemas
CABL-EXT lZ/Zl/ZZXX DCMII‘D.
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The large cabinet
—firstversim Scmesystemshavebeendeliveredinthefirstvexsionofthe

large ND~SOOO cabinet. A special kit is prepared for this
cabinet version (kit no.: 311002).

'Ihe (impact
cabinet In these cabinets the plug card for ND-SOOO Compacts (print

5236) is mounted on the rear side of the ME“ crate. In the

ND—SOOO Compact cabinet, the ACXZP console is connected to a
plug card located in the middle on the right side of the
cabinet.

Print 5236, Part no. 324196 "SAMSON console ccmson"

Socket for the
ACCP console plug

JlA (R8232 cable)

JZA Serial line connector
(To ND—lOO terminal interface)

Flat cable
oormection

Socketforthe
ACCP console
plug (v.24).

Figure 14. ACCP console Carmectian an ND—5000 Compact Cabinet
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WTE

MdenEJCOlevelllmACCPisdone,fl1eND—SOOOoonsole
print has to implarented to enable oanmmicatim
withtheAOCmm atemu’nal

Whenyouhaveoozmectedtheocnsole, type<CTRLX>onthe
keyboard to perform a software RESET. The display will now
look like this:

ACIIP Software reset performed

Conmunioation ACCP—NDlOO started. Version:

AOCP:

Typing HELP displays the ocxrmands available.
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3.6.2 ND-SOOO self-test

ND-SOOO is equipped with a self—test feature that gives a
go/ncgo test of the CPU at power-up/Master Clear. The test
is executedbytheACCP andminteractimwithother
processors is necessary to perform the test.

Afterpcwer—upcraftertheND-SOOOCPUreceivesamaster
clear ccrrmand via octobus, a self—test microprogram is
1023M from AOCP PRO/is and executed under control of the
AOCP. This takes appr. 20 seconds, and the host (ND—100)
must issue the Amp cmmand 'Read selftest status' every
ZIfi—Sthseccndafteramasterclearmtilthemanswers
the message. (When the AGIP executes self—tests, it does not
answer octobus ccnmar‘ds.) This command returns a 16—bit
statuswozdvmeretheresultofeachtestisreflectedina
particular bit. If a test: was successfully completed, the
status bit is 0, otherwise 1. This means that all bits
shalldbeOwhenallpaItsoftheself-testwasOK.

If anypartcf ofthe self—test failed, them togglesthe
masterresetsignaltoflashtheredLEDmtheedgecfthe
motherboard'mismeansfliatflmeCPUisdeadTheAmPis

stillalivee,sotodebugenoxsallthetestsystemsmaybe
used. Before this is done, theocnmand REBEP—CPUrwstbe
issued, or <CI'RL X> typedcntheconsole.

DUI‘E:

TheselfteststartedatMasterClearisasrnrtvezsim
taldngapproximately 20 seconds. Thefull selftestmust
bestartedbytheccrmxand RUN SELFI'EST.'Ihistesttakes
apprmdmtelyflireendmtes.
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Self test status
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The self test status is a 16—bit word, where each bit refers
to different test. If a bit is set, this test has failed.

Bit 15 has a special meanirg: If CPU type is 2, i.e. if the
CPU model is NIB—5400, ND—SSOO or ND—5'700, then this bit is
set if the MF—bus controller has not been initialized with
the proper CPU model.

The bits are allocated as follows:

Bit O: BUS test
" l: MIR test
" 2: CS test
" 3: START/STOP test
" 4: ARG test
" 5: ALU test
" 6: REG test
" 7: 'I‘SB test
" 8: INSTR.C‘ACHE test
" 9: DATA CACHE test
" 10: mNTROL CACHE test
" ll: AAP
" 12: —
" l3: —-
“ l4: —
" 15: CPU model not initialized

in W controller
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AfterapowerfailorMasterClear, orwtmthemommand
RUN—sT—SEILFI'EST is given, a self test is run in the ND—
5000. If this self test fails, see the description on page
81

The self test consists of the following subtests:

ACfiPlocalRAb/Itest

Bustest

MIR test

Comic). store sample test

Start/stop microprogram test

A,MARG D,AIB test
A,SARG D,AIB test
A,LARG D,AIB test

loading control Store with
self~test

ALU verify test

Register test

TSBtest

Instruction CACHE test

TeststhelocalRAMmtheAmPnodule.

TeststhemainmsesmtheCPU.

Tests the microinstuction register on the
mother board.

Tests some random locations on the control
store module.

Teststhatthemicroprogramcanbestarted
andstopped.

Tests mini—argmnents.
Tests short arguments.
Tests long arguments.

Loads control store with the next tests.

Tests ACEP communication, ADP and FBUS, true
and false ALU operations, ALU status, Q—
register and FBUS shift, status and trap
register, selectim of test objects, loop
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 CAGE with walking
zero, walking one, address in address. Tests
the GE and USED bits.
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DataCAGiEtest TeststhedataCAOiEwithwaJJdngzerc,
walkjngone,addressinaddress.'restsdirty
directory,dirtyandrese1vedflags.

Control CAGE sample test Tests that some locations can be copied
from control store to the control CACHE.

Self—test completed OK No errors found by the self-test.

otheruseful commands:

VALUE <ccnvert mnnber) ‘
HELP <ccmnand>
IDOK~AT—(I)NI‘ROL-S’IORE (CS address)
LOOIGAT'NE’DRY <address>
IDOP—m—NEXT—(IZWMAND <Suppress output text ?>
MIN—FUMT (Base (hex,cct,dec)>
READ—ACCP—STA'IUS
READ—Em—Lms
RESET—CPU
RUN—msmFI‘ET
RUN—SI-DRT—SELFTEST
SEND-KICX-OCKBUS <DFSTINATION><kick value (process)>
SEmD—Mim‘lBYTE—OCIOBUS <destinatim><subpmccess><nessage>
SEND-OCTOBUS (Data (l6)>
SEP—CIDCK—SPEED <clock speed (slow,rmmal,fast)>
SET—KICK—TD’IEUJI‘ <kick timeout (ms)>
SET—SERIAL—LINE <enable ND—lOO—cormnmicatim via serial

line ? (y/n)>
START—NEGROPROGRAM <CS address)
STOP-MICROPROGRAM
TEST-BUFEERS <ASR/AOB>
'I’E‘ST-BUSLOOP (test pattern)
TEST-WHY <from address> <to address>
'I‘RACE-CII\MJNICATI®I~DATA <trace camnmicatim data to

console? (y/n)>

MH‘E

The command SET—CIDCX—SPEED will be allowed to modify the clock
speedacccrdingtoflueCPUtypeandCPUmcdel.
The command TRACE—WCATION—DATA must be used with care.
Time out can cccure.

See the ND—SOOO Hardware Description (ND—05.020) for a
further description of the ACIZP cmmands.
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Rmmingmexmzy
twtfrcmfimem
console ACIZP ommand: TEST—MDDRY (From address> (To address>

The block size for l of manozy is 0mm

Emample:

Testoftheizstofthemamry:

ACXZP: TEST—mm Fran address: 9 Th address: lFFF’FF
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Chapter 1; Hardware trace module

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

4.1 Trace module memory

ThetracememryoftheMD—SOOOCPUisalitswideand
4K deep static RAM. It covers:

uThethreemostimportantbuses: MLB, DBandAOP

o The microprogram address

0 All "nanostate" identifiers

The pipline WAIT signal

9 A wired spare signal

a The signal TRIGD.

All these signals will be stored into the menory every micro
or nanocycle for 4K cycles, depending on the pre—specified
setup of the tracer. ~

The memory is accessible from micrcprogram, only for read,
in five 32—bit partiticxs. The contents can be read
consecutively from address zero after clearing the Trace
Address Oomter. One of the five read actions, read C—traoe,
increments the address counter. To locate the trigger on
Huddle—trace mode, a signal TRIG) (triggered) is available
in the C—trace word.

4.2 Software control of the trace module

The trace module is controlled by software running in the
ND—lOO. A set of NDNBO functions are available:

Function 1628 Initialize trace module
1638 Clear trace module
1648 Arm trace module
1658 : Disarm trace module
1668 : Dump trace module
1678 : Clear address counter

n
u

u

The ND-SOO/SOOO Monitor includes a set of commands to
maintain the trace module on the ND—SOOO CPU.
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INITIATE-TRACER
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To initiate the tracer, the following cannand is available
in the ND-SOO/SOOO Monitor. This command is privleged and
can only be used frcm user SYSTEM.

MIT-TRACER (trace cycle>,<trace mode>,<trig spec.)
<csa>, <clear address>

<trace cycle> = MASTER
MIR

(trace mode> H START

CENTER

MICROll<trig spec. >

WIRED

<csa> <value>I!

(clear addr. > H Yes

I‘DT'E

Nanocycles are traced.
Microcycles are traced.

Start at trigger and stop at end
of memory.
Start when armed, when triggered stop
in opposite mmry quadrant.
(Between 2 and 3K are ”traced after
trigger).

Start when armed, stop when triggered.

Trigger on a microprogranmed trigger
(A,BIVDZ D,SPEC,CI'RACE2)
Trigger when MAR = given control store
address <csa>.
Receive trigger from AOCP.

Trigger when the signal WI‘RlG_O on
connector C7 pin 827 or XTRIG__1 on
connector C7 pin B31 present.
Queofthesesignalsmaybestrapped
to any signal. WTRIG__O can be used
if trigger on low condition of a
signal is wanted, and XTRIG_1 if trigger
on high condition.

Control store address (octal).
Default = O.

The address counter will be cleared
and the trace menory filled with
a dunmy pattern.

The system microprogram will after being started in address
0, initiate the trace nodule as follows before the IDLE loop

is entered.
Trace cycle
Trace nude
Trig spec

Thentheaddressccxmteris

off

I!
H

N

cleared , the trace module is
armedandthetracertrigLEDonthemtherboardisturned

MASTER
END
MICRO

‘
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ARM—THE—TRACER

Wienthiscannarxiisgiven, thetracerwillbearnedandthe
tracertrigLEDonthemtherboardisturnedcff.

DISARMvTHE—TRACER

When this ccnnend is given, the tracer will be disarmed.

DUMP-TRACE-MEMORY

The trace memory contents are dumped from the ND—SOOO CPU,
and examination is started frcm the trigger point. The
terminal screen is filled with the content of the trace
memory. See the EXAMINE—TRACE camend.

WRITE-TRACE-FILE

Write the trace data currently being examined to a file. The
file may later be recovered for further study. Together with
the trace data, information about the system, such as time
and date, CPU number and Em levels are stored.

WRITE—TRACE—FILE <file name><cmment line>

<filename> = Any file name. Default file type is :TRAC.

<ccnment1i.ne> =Anyfreetextmb0800haracters.
The text should describe the error

situation.

READ~TRACE-FILE

Recover trace data and information from file.
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EXAMINE-TBACE
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Start examination of the current trace. The picture is
positicned at the trigger.

The next page ccxmtains a sample of a trace investigation
picture. It shows an END trace with CSA trigger on 1008. To
navigate during trace examination, the follmdng commands
may be used:

>
<

Gotonextpage
Gotopmeviouspage

1|
H

II

Move Move to given (trigger relative)
address

Trigger = Move to trigger address
Print = Print current page to file
Get = Search for pattern.

(CPRL P> gives last pattern searched
for. The value X will match any value.

Exit = Exit fzm examinatim picture
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Rel. DCC
Trig. MAR MCIB DB ADP WAIT IDU DAC NC DIM DVM MIC

dec oct hex hex hex bin hex bin hex hex hex bin
~18 00645 OOOOCDOO 00000004 00000001 1 06 000000001 CFO 87 00 001
~17 00645 00000000 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 CPU 88 00 001
~14 00645 F8000103 00000004 00000001 1 06 000000001 0F0 97 00 001
—13 00644 F8000103 00000004 00000001 1 08 000000001 OFO 97 00 001
—12 00644 P8000103 00000004 00000001 1 10 000000001 0F0 97 00 001
~11 00645 F8000103 00000004 00000001 1 38 000000001 OK) 97 00 001
«10 00645 P8000103 00000004 00000001 1 18 000000001 OED 97 00 001

—9 00645 F8000103 00000000 000047FF 1 30 000000001 0110 97 00 001
~8 00645 F8000103 00000000 FEFFFFFF 1 40 000000001 OED 97 00 001
—7 00645 F8000103 00000000 FFFFFFFF 1 70 000000001 01:0 97 00 001
~6 00101 F80000FF 00000000 080265A8 1 70 000000001 OH) 97 00 001
—5 00101 FBOOOOFF 00000000 080265A8 1 70 000000001 OFO 97 00 001
-4 00101 F80000FF 00000000 00000001 0 70 000000001 0P0 97 00 001
—3 00101 FBOOOOFF 00000004 00000001 0 70 000000001 010 97 00 001
—2 00100 F80000FF 00000004 00000001 1 70 000000001 010 97 00 001
—1 10243 FBOOOOFF 00000004 00000001 1 00 000000001 080 97 00 001

TRIG) 10244 F80000FF 00000004 00000001 0 00 000000001 080 97 00 001
Scroll (>,<), (Nbve,'l‘rigger,Print,E):§

MAR —— Control store address
Entry points if no instruction cache hit

MLB — Activity Wards instruction memory
Local program addresses
Physical memory addresses
Instructim data at word boundary

DB - Activity towards data memory
Logical data addresses
Physical memory addresses
Data on word boundary (no data cache hit)

ADP —— All A operands
Data memory/cache aligned
Index register (pre/post addressing mode)

DAC — State bit from DAC
IDU — State bit from IDU
INM — State bit from instruction lVM
DNM - State bit from data NM
WIRED - Available to be strapped to any signal
WAIT — Pipeline wait
DCC,MC — State~bit from Data Cache Ocntml and

Menory Control
MIC — State—bit from MIC

NOTE
All bits in one trace word are sampled
in the same cycle. You therefore have
to think about the pipeline structure
when analyzing a trace. MAR trace will
normally be two cycles ahead of the
others, which are largely traced on
M—level.



Chapter 4 Hardware trace module 61

Pipeline structure:

Ilevel J,-~————+
MAR

M level MIB +--———————+
1v DE

A level IDU DGZ,MC
ADP DB ADP

F level MIB DCC,MC +———~————-——+
DNM 11m
DAC

14.3 Dump of trace memory when an error situation has occurred

When an error situatim occurres, the trace module may

contain valid information. This is described in the ND—SOOO

error message chapter.

Theprocedurebelcmcanbeusedtodmrpthetracemoduleand
sendittoflrerepair Senter withthedefective ND~SOOO CPU.

1. Enter the ND—SOO/SOOO Monitor from user SYSTBVI.

2. Dump the trace mermry.

WWWJ
, type 2 to go exit from the exandne—trace picture.

3.’Ihenwritethetraoedmnptoafilebyusingfime
command:

NSOOO :WRITE~TRACE—FILEJ
File name:"TRACE—DIW“J
Ournents:Prot.viol in PEDJ

4. Copy this file to a floppy diskette and send it with the
defective NIB-5000 CPU. In this example, the file name

is 'I'RACE-DIJM'PzTRAC.

5. Reann the trace module.

NSOOO:ARM—TRACEZRJ

Areanningofthetracerrodule is requiredifonlya
drmrpoftracemermxyhasbeendone.lftheND-SOOOCPU
hastobeexchanged, thiscmmandis not required.
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4.1; The ND-SOOO trace module decoding tools

An ND—lOO program has been made to investigate the trace
dump file. The program is called NDSOOO—Traoe module.

@NSOOO-TRACERJ

********************~kk*****************************~k****

**** N D 5 0 0 0 Trace nodule DECEMBER 2, 1987 *****~k****-k****-k********************~k~k*********~k*~k******-k***

CormxandsJ

HELP or ? Help information
W—TRACE—MEMJRY Exandne trace contents
READ—'I'RACE—FILE

- Read trace contents from file
WRITE—TRACE—FILE Write trace contents to a file
EXIT Leave the program

Ommand : READ-TRACE—FILEJ
Fran file :SAVE—TRACEJ

Date:8'7.ll.19 10:41:08 CPU no: 19148D SINI’RAN K Rev: 05400
Microprogram version : 11323

MB.2 ALU.1 AAP'.4 IDAC.— IDA.2 m.1 CACHEJ CS.2 MIC.2ACCP.1
09.b 00.c 02.a —- 03.a 03.c 01.c 03.b OO.b 04.c

Text: PROLVIOL
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Ommand: W—‘I‘RACEJ

Rel .
Trig. MAR mm
D a

\D
O

D
Q

C
‘U

‘w
N

H

Scroll (>,<),(Nbve,Trigger,Print,Get,Fonnat,Bad<w,E)z

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

0
01000053113
01000036107
01000036107
01000036107
01000036107
01000036107
01000036107
01000036107
01000036107
01000036107
01000036107
01000036107
01000036107
01000036107
01000036107
01000036107
01000036107
01000036107
01000036107
01000036107

crnnandzEXITJ

DB
0
26000116164

00000024014

S
S

E
58

88
88

88
88

58
88

58
w

§5
11

UV
)

0
0

0
0

0
0

0
0

0
33

%
1

3
1

0
0

0
0

0
0

0
0

0
0

0

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
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Chapter 5 Maintenance

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

5.1 Preventive maintenance

5.2 Fans

Makeahabitofcheckingthefansandvoltageseachtineyou
open the ND—SOOO cabinet. Some parts collect a lot of dust,
so regular cleaning is good preventive maintenance and
ixnreasessystenuptine.

Checkthatallfansaremming.

Inspectthefansnmmtedmtcpofthecabinetbcmakesure
thatallofthanaremzking.

Theother fan trays arecf the "plug—in" typewhichare
disconnectedfrantheACmainswhenycutakethemoutofthe
cabinet. Allfansazeofflnesametypeamisize.’1‘hebest
waytcfindoutifanirflividualfanisvmkirgcrmtisto
pullwtthefantraywitrmtfirsthnningoffthemains
switch. Asthe fans will continue tomtate for awhile
aftertheyhavebeendiscmnected,ymwillbeabletosee
ifoneornmefansgomaxkedlyslowerthantheothers. If
so, they shouldbe replaced.

Thepowersupplieshavetheircxmfantray,nmmtedmder
*thepmoersuppliesmtbebacx ofthecabinet.
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Figure 15. Fans
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5.3 Voltages

Chapter 5 Maintenance

Check the voltages when the system is fully otnfigurated.
Attach a voltmeter to the point the voltage should be
checked, described below. Adjustments are made by turning
the screws marked ADJ (adjustment) till the voltmeter shows
the correct value. See sections 1.3 for details.

For MAXON the DCllO is "master" and DC200 is slave. That
means:

THE VOLTAGE SHALL ONLY BE ADJUSTED ON DC 110, MT ON DC 200.

The voltage should be checked at the place it is used. For
the ND—SOOO system, the correct place for sensing the
voltage is the 5000 CPU itself since this is the most
critical module in the system.

For all systems, the voltage should be adjusted to 5.00 V on
the ND~SOOO module. Attach the voltmeter to the pins
belonging to the ECO strap field. See figure below.

6v
/\M.

\I
\\

Figure 16. Checking the voltage
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ForthenewcabinetsMAXWanthevoltages shouldbe
as follows:

On ND—SOOO nodule:
MAXON On the other MF/lOO cards: Ca.

0n TP cm the DC 110: Ca.

011
(IMSON OntheotherMF—car‘ds: Ca

OnTPontheDCllO: Ca.

'I'hesenmnbersindicatetberonnalvoltagedropinthe
system. If the values checked differ from these values,
sanething could be wrong with the power distribution system.

Also for the first versions of the 5000 systems, the voltage

on the NIB—5000 nodule should be adjusted to 5,00 Volt.
AdjusttheZZOAmppcmeratthebackofthecabinet, and
senoe the voltage over the Ed) strap field on the Nil-5000
nodule. The adjustment screw is found behind the power—
oontrol panel. By tipping this forward, the adjustment screw
will be available. Normal voltage drop from the power to the
BOD strap field is about 0,10 Volt. A voltage drop of more
than 0.15 - 0,20 indicate that there could be scn‘ething
wrong in the power distribution system

A battery pack is located inside the standby power supply
DC300. Thebattery pack isaplug—in nodule, fastenedbytwo
screwsbehirflthe front plateontheright~hand side. Ifyou
suspectthatthebattery is flat, note thatthereisaZO
Anpfusemthebackofthebatterynodule.‘l‘hisfusewill
go if the battery plug is slortedbymistake. The battery is
supposedtolastforIl—Syearswiflmtanymaintename

The powernodules themselves cbn't need anymaintename.

5.A LEDs

'I'heLEDsaredescribedindetailinchapterB. Onthemother
board of the ND-SOOO CPU, a yellm LED (number three,
counting from the top) tells if the tracer has been
triggered. The tracer consists of some merory and logic is
reserved for supervising what is happening inside the CPU.
If something goes wrong, all activity prior to this error
oozuditimwillhavebeenloggedandstoredmthetraoe
nodule. It is extremly important to save this information
for later use. This can be done as follows:

1.00pythetracemenorytothesharednerorybygivingthe
nmitorommand '
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DIW~TRACE~MBVDRYJ

2. Thetrace data will alsobedisplayedmymrterminal,
butywcanexitfromthescreenpictureandsavethis
traceonafilebythecarmand

WRITE"TRACE--FILE.l

3. Nowyoucandoaregular floppydump. Sendthefloppy,
and a written descriptim of what happened, the
defective nodule to the repair center.

55 ECO system

It isncwpossibletoreadthecunentEXDstatus ofthe
nodulefmnflxeAOCPconsoleoraternfinal.Thisisdoneby
typirnEAD—WLEVELSinflmemarxdnodeorby
typing VERSIONintheND—SOOO monitor. Seetheexample of
theusingthiscomnarxiinthechaptermetnggingcamxandsin
theNID-SOOOnUIitor".

The VERSION oomnand also gives additional information about
themicroprogramarxisom. 'I‘heECDstatusmayalsoberead
from small paper labels on the nodule itself, as usual. New
CPUS fmnstockalsohavetheirEmlevel printedonthe
packaging.

AllECDsmtheND-SOOOnodulewillbecarriedwtbythe
Central Repair Center. This is because oftheoonpact layout
of this unitandtheneedfor special tools. But it is
necessaxytohmmtofirflthecurrentfilwlevelmflie
ND—SOOOCPU.

NonnallytheEIDlevel is fwndmthepaper labelcnthe
cardedgeofthenotherboard.

Example:

324602 S.no. ECD: 320001 S.no. ED):

IPartI-Serialno.[13(1) 1CPU I~Serialno. LEGJlevwel
no. for the level type for the for the

nodule for the module module
nodule

If the label is missing, it is necessary to determine the
Ed) level from the NSOOONEIRSION cormland display.

DETERMINE CURRENT Em LEVEL
The monitor conmand NSOOONERSION displays the version of
themicroprogramandtheECDrmmbercneachbabynoduleand
the mother board. This is possible because of a strap field
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arxiaprintstatusPALmeachbabynodulethatisoodedm
thecuxtrentEZCDlevelwhiducanbereadwtbysw.

Mmenwehavefamdflmecurrentmmmbersmeachnodulein
theND—SOOOCPU,wecandetenninetheBCI)levelmtheCPU
byusingtheEmregister(SeetheServioeHandbod<).'Ibuse
thiswrcectly,weneedtokrmtherulesbehindthis
registerandtheprocedurefodebezminetheECDlevelmthe
CPU.

This procedure is shown with an example:

STEP 1:

ND—SOOO: VERSION

Subsystem part: 88. 2.18 REV.-JOO BETA.
System part”: 88. 3. 1
Swapper ....... : 88.03.04
Microprog'ramg 11825
Amp version..: 87.10.16A01

b’bdule: MB.2 ALU.1 AAP.4 IDA.2 bib/18.1 (3.2 03113.1 MIC.1 ALIZPJ

BOO no: 12a 10 2a 5a 30 3b 2c Ob 7c

ThisoutputnmstbeusedtogetherwiththeexampleofanECO
registermthemxt page.
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Modu1ename and Part no. 57XX Rev. 880311 Page 1 of 3.
ECU

Fie1d Refine. M802 ALU.01 M9104 10402 "MOI €5.02 CACHE.01 M1002 ACCP.01 ACCP402
Act 324602 324704 324715 324708 324701 324707 324710 324709 324702 324716

* 5000—039 1330 0261 DC 023 053 03cd 030C 02: 000 08c 013
" 5000—038 1330 02d Dc 023 053 mm 03bc 02c 00!) 08c 003

037 1330 020 0C 023 053 03cd 030C 02c 000 07c 003
‘ 5000-037 1330 020 Dc 023 053 03cd 03bc 02c 000 07c —
‘ 5000—036 1230 02d 0c «023- 053 03cd 030: 02c 000 07c -

5000-035 1230 02d 0c 013 053 03cd O30c 02c 000 07c -
034 1230 020 Dc 003 053 03cd 03bc 025 000 07c -

‘ ‘ 5000-034 1230 020 Dc — 053 03cd 030C 02: 000 91E —
' 5000-033 1230 02d 0c - 053 03cd 030C 02c 00b 06c -

5000—032 1130 020 0c — 053 03cd 03bc 02c 000 06c —
' 5000-031 1130 020 0: ~ 053 03cd 030: 02c 000 05c —
* 5000-030 1030 02d Dc — 053 03cd 030C 02c 000 05c —

5000—029 1030 020 DC - 033 03Cd 030: 02c 000 05c —
5000—028 1030 Died - 043 03cd 030C 02C 000 05C —
5000—027 0930 Olcd — 04a 03cd 030C 02c 000 05c —
5000—026 0930 Died — 04a 03cd 03bc 02c 000 04c -

— 5000—025 0830 Olcd — 04a 03cd 0306 02c 000 04C —
— 5000-024 0830 Olcd - 03a 03Cd 03bc 02c 000 04c —
‘ 5000—023 0830 Olcd - 03a 03cd 030C 025 000 03c —
* 5000—022 0630 Olcd — 033 03cd 030C 010 000 03C —
' 5000-021 0730 Olcd — 033 036d 030C 01c 000 03c —

020 0730 Olcd — 033 03cd 020: 01c 000 03c —
* 5000—020 0730 01cd - 03a 03cd 020 01c 000 03c ~
— 5000-019 1 30 Olcd ~ 033 03Cd 020 01c 000 03c -
‘ 5000—0188 0630 Olcd - 023 03cd 020 01c 000 03c —
' ‘ 5000—017 0530 Olcd — 023 03Cd 020 01c 000 03c —
' 5000—016 0530 01cd - 023 03cc 020 01c 000 02c -
‘ 5000—0158 0430 01Cd — 023 03cd 020 01c 000 02c —

014 0430 01cd - 023 02cd 020 01c 000 02c -
— 5000—0148 0430 01Cd - 023 02c 020 01c 099 02c -

F.A. Ref.no. M8.02 ALU.01 AAP.04 lDA.02 MM.01 CS 02 CACHE 01 MIC.02 ACCP 01 ACCP.02

Figure 17. 1719 EGO register
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SI'EP 2: For each module, underline the first occurence of
thecurrentE’JCDnumber. Readfrtxmthebot’ccmarxiwards.
Procedure: (Check that you are in the right column. Two
different card layouts for the ACIZP. In this example, the
actual values will be: ME -O33, ALU ~028, AAP ~036, IDA
~029, NM -OlSB, CS ~OZl, CAGE —023, MIC -Ol4B, AOCP.01
~034.

SE? 3: Look for the uppermost underlined EU) number. (In
this example AAP.O4 -036) If there is an arrow is present on
this line, itmeansthis line isnot legalandyouhaveto
usethecneabove. Urderlinethisline. ItdefinestheEG)
level of the module.

SI'EP4:Foreachmodule, carparethecurrentEGDmmnberwith
thenumberindicatedmxderWleveLAnymisnatchhere
meansycuarerunningaccmbinaticnofbabyboardsthatare
not tested against each other. 'I'heND-SOOOCPUslmldthen
beexchanged.

Procedure TheMB,EGDm.—O33hastobecheckedagainstECDlevel—
036. Here, 12a is found in both places and this is legal.
The ALU ~028 must be checked against ~036. (This is also
legal, because there is only a dummy (D) on the C—print).

If you don't have the last Em level on your module, pay
attention to the field—action field. The star code means:

— No field actim.

* Ifsymptansdetected. TheECIDistobe
executed cnly when the specified symptcms
occur.

** MustbedmeJIheECOmmstbeexecuted
bynextP.M.

*** Urgent! The EU) must be executed as
soon as possible.

Ikmecessarymlevelupdatingiswasteoftinearflmumey,
sopleasethinktwicebefareexchangingthemodulefarmo
updating:

"Does the error really concern the Nil-5000?"
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Some general rules behind the KID—register:

LINE m EXPLANATION

-mcneleveltoahigherone, onlyoneEXDisissued.
020—020 —Introduction of a new PCB. (CS)
029—030 -Only an EX‘D on one of the PC85, ALU D-print. Dumry (D) on C.
021—022 —EJCD has to be carried out on g1; PCB versions of a baby

module. (MB.02)
0188—20 —An Em requires amther Ed) on another nodule.(IDA,MB)
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5.6 Substituting modules

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

Beforerenovingorreplacingcardsinthecardradts, you
mstrenembertotumoffthepowen'l‘hisisdcnebyturning
ttmkeyswitchonflneoperatorpanelOFRenywhave
earthedywrselfusingthewriststrap,ywcanpullthe
relevant card out of the crate.

Afterhavinginstalledanewcard,ycunmstmakesurethat
thisoneisworkingbetterbynmningthesamesoftwarethat
failed before.
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5.7 CPU transport box

CPUs are packed and stored in antistatic bags inside boxes
specially desigmd for storage and transport. Inside this
box there is an antistatic frame made of polystyrene. The
boxismarkedwithflieCPUtype, paxtmmberandEmlevel.
It is especially important that the CPU does not leave this
packaging before it is to be installed in a ocmplter.

WE

Younmstearthyourselftothecabinet
beforeyoutouchtheCPUcarfl.

The defective CPU must be placed in the packaging together
with trace-dump floppy and error messages and sent to the
Central Repair Center.

Figure 18. CPU Transport Box
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Chapteré Troubleshooting

6.1 ND—lOO error

This flowchartreferstothepcmperactimstotakewhen
SINI'RAN enters different error ocnditions.

PROCEDURE:

Gmeck level, push STOP
mtton, andgo to step 4

Ref."ND—lOO WILL M7?
RESPOND AT ALL" in
ND-lOO Maint. Manual

Ref ."ND-lOO STOPPED OR
WING ON LEVEL
DIFFERENT FRO/I 14" in
ND—lOO Maint. Manual

error?

Ref ."ND-100 STOPPED OR
ENGINE ON LEVEL 14" in
ND—lOO Maint. Manual

Y STEP 1 N
E SINPRAN running? 0 ———1
S

[_____._._.___,

Y STEP 2 N
E 51mm stopped? 0 ~—
S

Y STEP 3 N
E SINTRAN hanging? O

Y STEP 4 N
E Possible to operate 0
S in STOP node?

Y STEP 5 N
E Active leve1=l4? O(s

STEP 6 N
SINI‘RAN reports an o

__
_.

._
.l

m
m

r<

Ref."I\D RESPONSE FRQ’I
CERTAIN TERMINALS" in
ND-lOO Maint. Manual

Ref."EYRROR MESSAGES
PROV! SINI’RAN III" in
ND-lOO Maint. Manual

Figure 19. ND—lOO Enrmr Conditions
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6.2 Initialization of the Nil-5000 systems

Trmbleshooting

6

This section describes what happens during startup of the
ND—SOOO and about possible errors that might occur.

.2.1 Loading of control store

ND—SOOO CPU
(l)<6)(9)(11)

1 o 0 m
c P u g 0010 ACCESS
(4) (12) g BUS MODULE

1 E (10)
(3) 5;; ——%——— ADC? (8)

. MF input/output
DISK (IDNI’ROL registers

C—SzDATA

M
F.m_
M
E
M
o

(2) R
(X5ACCPBUF)——-—-~ Y
Pointer
to buffer
used for
transfer
of large
anmmt of
data (1 page)

Nmbetsinparanthesesrefertothediffexentstatesinfixe
flowchart diagrammthenacttwopages.



Chapter 6 'I‘rmblestnoting 77

Sintran start-EB

LOAD

ND~SOOO no
7 ———-~———~ 500 system

yes

(1) MASTER—CLEAR to ND—SOOO % Possible error:
Reset Am? The system hang on
Run smrt selftest level 13 and 14

Update datafield
variable CPUAVAILABLE

Enterggg‘ the monitor

@ND—SOO—MWI’IOR % Possible errors:
500 MONITOR WP INITIALIZED
NO 500(0) CPU FUJND

(2) mitialisation of % Possible errors:
parameters in CPUDF~ ERROR IN MEMORY ODNFIGJRATION
extension. Verification ERROR IN VERIFYIMS PARAMETER POINTER
of W.

Leagm Cbntrol Store

N500: LOAD-(IJNI'ROL—S’IORE, , , ,

Read one page of % Possible error:
WROL—S'IOREzDATA from disc ND~100 ERRORS

l
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(3)

(5)

(7)

Read one page of
C—SznATA from disk

l

(I)?! '10 ACIIP-BUFFEIR

l
Octomsmessagebo
AOCPtellingACIZPto
loadthatpagetocs

1
'I‘heAmPreadsfmn
AOCPBUF,doesaparity
checkandwrites’oocs

NO
‘— End Of File ?

l

Chapter 6 'I‘nmblesl’noting

% Possible error: ND—lOO ERRORS

FIRST PAGE? —-——— YES————————1

If first page,
ND—lOO fill in

(4) some parameters.
(PST, CNTX‘I‘ BL )

I

%’I‘heACI:Pwill oamtmnnberof 'l's andreport
% back to ND-lOO over octobus.
% Possible error: CHECK SW ERROR

:/: Contijmed on next page
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1
Rudimentary check.

Every 10000 byte is read
(8) francs andoanparedwit‘h %Possibleeuor:

C—S:DATA to verify that the % ERROR IN LOADIMS (DNTROL STORE

loading was 0K.

1
% Possible error:

(9) Start micropzogram % LOADING (IMPLEI‘EZD
% STARTII‘K; MICROPRw FAILED

(10) Reading CPU model
frcn commoner

% Possible error:
(11) Enable kick 5!; LOADING QZMPLEI’ED

% STARTIMB MICROPRCXS FAILED

(12) Read micropzogram vexsion % Possible error: IDADIM; OGVIPLEI‘EZD
% READIINE WCROPmAM VERSION FAILED
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6.2.2 Different error messages that can occur during startup ofND—SOOO

Attempt to start the ND—BOO monitor didn't succeed

ND—lOOHAbBONLEVELlBANDl4

Explanation If this happens during start—up of Sintran, the reason could
be that the ND-lOO can not access the ND-SOOO via octobus.
ThereasonfcrthisccxfldbetheMaster-grantdxainis
banoken because any dummy plugs in the badmiring is missing.
(On Compact, the CPU and DEC—controller are situated in the
rightmost and leftmost position in the card rack.

Action Use an Ohm-meter for checking the Master-grant chain in the
loo-bus.

Explanation IfthesystemhangmlevellBandhenentexringthe
nmitorfirsttine, theertoroalldbecausedbyoctoms
problem.

Actim Check the fimctim of the octobus.

m—soomuimmrmnmm

ThereasmforthisermrcwldbeOCI‘OBUSermzsoreI—ror
cntheACCP—moduleintteSOOO—CW. Wmugparanetersinthe
MF—Bus configuration could also be the reason.

Explanation DuringtheSIN’I’RANstartupprocedureit finds out whether
thereisanND~SOOOorND—500presentinthesystenby
sending IOXs to the different interfaces via octcbus. If one
ormreNSOOOsarefound, MasterClearmNSOOOandreset
ACCP are performed on the identified CPUs. This Master Clear
initiates a short NSOOO CPU self-test. The lmest byte in
CPUdf variable CPUAVAILABLE is updated according to the
configuration. If no CPU is found, the user is denied access
to ND—SOO-Mmitor and an error message is given.

Actim Possibleexmrcouldbemoctoms.Ccnnectatemu'nalto
ADC? console and MP console. Verify the octobus
oumnmication by the MF console oarmand

>LIST—OCIUBUS-STATION

Check that the station numbers are correct for the different
slot positions.
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If errors, check the octobus switches on MF line—driver and
the MF-bus controller (double bus controller). (The octobus
speed should be “0“ for W and MAXON, "2" for the large
cabinet, first version). Also check for any loose

ChecktheACIIPftmctimbynmnirgself—testfmntheAOCP
console.

If octobus tests still fails, exchange the failing module.

Check the MF—bus configuration and parameters.

ND-SOOO Se1f~test fails

Continue this test? (Y/N):

-—NUI’E

If the self—test fails in the
instruction or data CACHE tests, check
thatboththeprog’ramanddataCAGiE
enableswitchesaresetintheON
position. Perform a software RESET by
pressing (CI'RL X>.

The self—test can be started by the following ACCP ocmnands:

Aw? : RUN-SHORT-SELF-mTJ

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

AOCP:RUN—m-SELFTE:STJ

or the ND—SOO/SOOO Monitor by the command:

ND-5000 : RUN-SELF‘I‘ESTJ

Start the full self—test of the ND-SOOO CPU. This test takes
appr.three mantes, and in addition to the Master Clear self
test it includes a thorough test of control store and

cache.
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I‘D-SOOOflVIASTER-CLEARJ

Perfomamaster clearmessage viatheOctomstoND—SOOO
CPUandasmrtselftestisstarted.

WTE

Mien the self—test is finished, the control store trust
be reloaded self—test. The self-test destroys the
control store.
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If the self—test fails, the red indicator on the edge of the
mother board starts flashing, and the following message
appears on the error device:

23/10—13204 ND-SOO/SOOO CPU 1: process 1: (SYSTmWERWINAL-zlz
ND—SOOO self—test failed in:
SE. ..- ALU test

This means that the the ALU test failed.

When the user enters the ND—SOO/SOOO Monitor, he will get a
message that self-test has failed.

ND—SOO/SOOO mNITOR Version 101 87. 9. l / 87. 9.17
ND—SOOO self-test failed in:
BB. . .— ALU test
NSOOO:

Thefollwingommandcanbeusedtoresetthefixem—SOOO
CPU:

ND-5000:RESE'I‘—CPUJ

ThisperformsaresetCPUmessageviatheoctobustotheND—
5000. The Ad? will be re—irxitiated. This ocmnand resets the

ND-SOOO CPU, and if the self—test failed restet the red

indicator on the edge of the mother board.

WI'E

If the self—test failed and WET—CPU has been performed
anewself-testoanbestartedeitherbyflxeocmnarfl
MSTER—CLEAR or RUN—SELFI'EST. If the self-test fails

againflueND—SOOOCPUmstbedmanged.
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In addition:

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

Explanatim After the execution of the self—test, the ACIIP sends a
multibyte message to the controller asking for the CPU type.
Anymismatchbetweenthethecmnodelretxmedandttecm
type (possible types are CPU 1, CPU II and CPU III) results
in an error message mentioned above. If the ND—SOOO CPU
doesn't receive any CPU model from the controller, caused by
octoous communication problems, this is reported to the M12?
console.

Action OcmnectaterminalasACIl’Pconsole.'mismaygivenore
information about the reason for the trouble.

Possible error messages from AOCP console could be:

MIT—bus controller not found on octobus station 2-7.

Action (neck OCIOBUS cormxunication.

MF—bus controller has incorrect CPU nodel setting.

Action — Check ECO level on the controller and the ND—SOOO ACCP
module. .

— Set correct CPU model.
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Errors during loading of control store

The next step of initialization takes place when the first
Mlcall isexecuted. Armtimmmiscalledto
connect octobus CMD number. This makes it possible for NlOO
to receive multibyte messages from Amp. If this is OK, the
CPUAVAILABLE bit SALIVE is set. If not OK, octobus messages
will later give appropriate error messages.

The buffers for NSOOO—NlOO communication will be allocated
in shared (MP) memory, e.g. MDN 6O buffers, octobus buffer,
message buffers, fast—m buffers etc.

Normally the first NON 60 function is RESERVE—PROCESS(lSB).
Ifthis isthefirst accesstothesystemn‘aiitor, several
local tables are initialized (e.g. snap-file—table,segment
table). The result of the ND-SOOO self—test is checked, and
octotusG/Dandidentnmnberaresenttom.

If the next function is place, start—starflard—dcmain or
alike, tierecessaryactimtomakethesystemnmis
performed automatically. This sequence contains the
follmring :

Load control—store (func 37), including a reset on the ND—
5000 CPU and a verification of memory addresses in
ccmmunicatim with ACCP (AOCP function: verify parameter
pointer). A2KbbufferintfeMFmeroryisusedfor
transferring. The pointer to this page (XSAOCPBUF) is found
in the negative part of the dummy message (—17 and ~16).
This buffer is verified in the following way:

The ND—lOO writes a bit pattern to the transnissim buffer
michisreadbythemandsenttotheND—looagainover
octobus. Any mismatch here is reported as:

ERROR 2174 ERROR IN VERIFYING PARAMETER POINTER

Actim (heck the memory configuration.

'Ihenactstepinthecaitrol storeloadingprocedureisto
load the first page of QDNI'ROL-S'IDREDATA into the
transnissim buffer. Some system parameters are patcred into
thisfirstpage. 'I‘henthispageisreadbytheACIZParxi
loaded into the ND-SOOO control store memory. Every 10000
byte comparison is performed on the (IDNTROL—STOREznATA file
and control store in the ND—SOOO. more here give:
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| ERROR 2154 QIEXXSLMERROR I

Bctim Run the long self—test fron the ACIZP console with the
comnarxi: WN~WSEW¥ST If it fails, replace the NIB—5000
CPU.

After the Control Stone has been loaded, the ND-lOO reads
sane locations frun the control store module to verify that
(IN'I'ROL-S’IOREDATA has been loaded correctly. The contents
cfthesebytesischeckedagainstthecmtentsofthe
CDN'I'ROL—S'I‘ORE:DATA file. Mismatch here gives:

l ERROR IN LOADDK; QDNTROL STORE I

Explanation

Actim

The control store memory is not loaded correctly.

Replace the ND—SOOO CPU.

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

IfthewrcngCPUnodelissetfrmfiueMFccnsoleandthe
ocrrectndcrcpmogramisloaded:

—CPUIwillnmasaslcwversim of 5200.
-CPUIIwillnmasS400.
—CPUIII willrunasSBOO

If the correct microprogram version is used:

-—SettheoorrectCPUnodelbyusingthe
updating tool.

— Perform the command: MASTER—(mm.
—- Reload the control store.

If correct CPU model is set on the controller:

-Oopythecorrectmicroprogramversimto
GJNI’ROL—S'IOREDATA.

- Reload Control Store.

'I‘hewctstepinthestartupprocedureistoenablefcr
kicksmoctobus.’l‘hentheND—500Mcmiborreadsthe
moropnrogramversim.
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Possible error message:

‘ IDADII‘K; (IZMPLEI'ED. READ MICROPRQERAM VERSION FAILED. I

Bcplanatim The ND—lOO is not able to read the microprcgam version. The
reason for this could be a wrong micro program version,
HardwarefaultmtheSOOOrrodule, oraner'rorin
commmicaticn between 100 — 5000.

Actim Check and reload the microprogram. If it still fails,
replace the 5000 CPU.

LOADIM; Cm’IPLEI'ED.
FATAL SYSTEM ERROR.
NSOO/SOOO TIMEIIJT.

Bcplanatim If this error occurs during loading of control store, it
could be caused by errors in (DNI'ROL—S'IOREzDATA.

The timeout error is explained under "NSOO/SOOO TIMHDUT" in

this trwbleslmting chapter.

Action Priority:
— Copy a new microprogram version to

CIDNI‘ROL-S’IORE:DATA on disk.
— Exchange 5000 CPU.
— Run a memory test from ND—lOO.
— Test camtunication from ND-SOOO to memory.
~RmnmorytestfrcmMFconsole.

If the error is still not solved, look at the explanations
of the message ”NSOO/SOOO TIMEDUT" later in this trouble—
shooting chapter.

'I'henextstepinthestartupprocedureistolcadahdstart

the swapper. Errors that could occurs here are explained
other places in this chapter, see page 89.
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6.2.3 ND-SOOO Error Messages

General

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

You will also find an explanation of each error message and
advice on trouble shooting procedures.

Error messages: See page:

*** FATAL SYSTEM ERROR *** 89
*** NDSOOO HARDWARE FAULT *** 100
PAGE FAULT 107
PRUI‘EJCI‘ VIOLATION 114
INDEX 301l ERROR 122
ILLEEAL INSTRUCTION CDDE 126
INSTRUCTION SEQUENCE ERROR 130
ILLEGAL OPERAND SPECIFIER 134
TRAP HANDLER MISSILE 138

Table 9. Survey of ND—5000 Error Messages
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Fatal System Error Messages

Agroupoferxorsarefatal‘bothesystam'rheseermrsare
detectedbytheNSOOdriver, systemmmitororSwapper.All
processesnxrnfingjnflreND-SOOOwillbeaborted.

Thefirstlineoftheenbrrressageisalways:

*** FATAL SYSTEM ERROR ***

Second line of the error message

ND—SOO/SOOO timeout
Timeout, impossible to terminate ND—SOO/SOOO
Fatal error fran system monitor
The swapper stopped
Fatal error fmn swapper
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ND-500/5000 TIMEOUT

*** mm sysrm ERROR ***
ND-500/5000 time-out

N100 SI'A'IUS 000000
N500 SI'A’I‘US 000000
MAR 00000000000 MICRO P: 00000177777

Immormessagewillinadditimtoflheusererrornessage
bewrittenmtheerrordevice:

20/08-12:35 ND—SOO/SOOO cm 1: process 1: (SYS'I'EM)T£RM‘mAL—52 ‘Error code: 200013 ND—500/5000 timeout

qalanatim Two different situations can cause this error message:

0 The watchdog message (read microprogram
version) has not been processed by the
microprogram in the ND-SOOO CPU, or this is
not indicated in the status of the message.

a ND-lOO is unable to reserve the execution
queue semaphore. This normally
indicates that the microprogram has not
released it in time, which is due to
ND—SOOO hardware problems.

Action 1. If this problem occurs during normal runtime.

9 Find the extended data field (See Appendix A):

Look at location x58ema.
If x55ema = 0: Look at the location x5proc.
If x5proc = a process number, it means that neither ND—SOOO
microprogram nor ND—lOO has reserved the execution queue and
a process was executing macro code. Use the command LOOK—AT—
HARDWAREtofindtheprogramcormterandtheprocessnumber.

NSOOO: IDOK~AT-HBRIZWAREJ

A list of registers is displayed. Look for SRFl? and the P
register. The contents of SRF17 - l was the current process.
The P register points to the instruction.

Restart the ND—SOOO, place the failing process, and look at
the failing instruction using the P register. If x5proc =
-l: The ND~SOOO microprogram is in the idle loop or has just
left the idle loop to scan the execution queue, but not yet
reserved it. In this case, the ND—SOOO CPU doesn't respond
to any kicks (external traps).
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Possible errors:

-ND-5000CPUormicrcprogram
~MFaory

If XSSema = ~1: Look at the location xprocNo. If xprocNo =
0: ND-lOO has reserved the execution queue. If this is the
case,the:ce may be something wrong with:

- System monitor or the ND~SOO driver
— ND—lOO CPU or menoxy

IfxprocNo=lto4z rI'heND—SOOOmicroprvmgrmhasreserved
the executim queue. If this is the case, sanething may be
wrong with:

— ND—SOOO CPU
— System monitor or the NDSOO driver
- MF many.

0 Take a Mantof dump of the situation.

2. If this problemoocurs during start upof the ND—SOOO.

oSeesectim6.2abmterroratstartup
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TIMEOUT, IMPOSSIBLE T0 TERMINATE ND—SOO/SOOO

*** mm. sysrm mm *M
Timmt, iflPOSsible to terminate meson/5000

Anerrormessageiswrittenmtheerrcrdevioemaddition
totheuserernormessage:

20/08—12:35 Nd—SOO/SOOO CPU 1: ms 1: (SYSI’EMYImAL—Sz
Tinewt, impossible to terminate ND—SOO/SOOO

Explanation This error occurs when the ND~100 sends a terminate message
totheND—SOOOCPU, amitheND—SOOOdoesn‘tresporflwifllina
certain time limit (at present, approx. 0.6 seconds).

Action Same as for Timeout message.
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FATAL ERROR FROM SYSTEM MONITOR

*** mmsysrmmflir
FatalerrorfranSystemMonitor Erroode: 308

Anerrormessage, inadditimtotheusererrornessage, is
written on the error device:

20/08—12:35 ND—SOO/SOOO CPU 1: process 1: (SYSTMWWL-SZ
Error code: 20148 Fatal error from Systan Monitor

The complete error codes are in range 23008 to 23478. Only
the displacanent above 23008 will be regarded as suboodes to
Fatal error from System Monitor. See Fatal error from System
Mordtor in the appendix.

Calculate the complete error code: 23008 + 308 = 233013

Explaination If this error occurs during startup of the ND-SOOO, it is
becausetlesystennmitordetects sanething iswrongwhen
initializing the swapper (loading Swapper or starting the
swapper).

Myer, if this error occurs during processing, the system
monitorhas found an error in the system tables.

Possible errors could be:

o'Ihesystemnmitorhasbeenoomxpted

0 Error in memory configuration

0 Error in manory switch settings

0 other serious MF merory errors

oOctolmserrors

Action Restart the ND—SOOO by a warm start or cold
start.

Check that the SWAPPERzPSEG and
swpsamsm files are OK.

9 Check that the ND-5000 self—test runs OK.

oExchangetheND—SOOOCPUandseeifthe
problen is solved. ‘
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a Run test programs on ND-lOO:
Disc-tame, Mallory, Instructim, Cache, Paging and
Octobus tests.
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THE SWAPPER STOPPED

*** FATAL SYSTEM ERROR ***
'I‘hesvapperstopped
PAGE FAULT
At program address: 1 22428
Logical address: 1 10244608
Physical segment: 58])
MEMORY W STATUS: 227010160008

An error message, in additim to the user error message, is
written on the error device:

20/08-12:35 ND—SOO/SOOO cpu 1: process 1: (WWW—52 3::
Error code: 20708 The swepper stopped

Explanatim The ND—SOO driver detects a fatal trap in the message
buffer. Ifthecurrentprocessistheswagperprocess
(process No. 0), the trap is fatal for the system. The
swapperisstoppedandtheermrnessagewritten.

Thereasonforthestopisgiveninthet‘rfirdlineofthe
error message and can be one of the error situations listed
below:

Page fault (as in our example)
Protect violation
Hardware fault
Illegal instructim code
Illegal operand specifier
Instruction sequence error
Index scaling error
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Action

0 Check that the internal hardware tracer has triggered.
Ifso, cleartheFERRORflaganddmptraoenermrytoa
file.

oProceedwithstepZtofindtheinstmctimthatcaused
the error. Also see the page fault error message.

PROTECT VIOLATION:

0 Check that the internal hardware tracer has trigged. If
so, clear the FEIRROR flag and dump trace memory to a
file.

9 Proceed with step 2.

Also see the protect violation error message.

WE FAULT:

0 Check that the internal hardware tracer has triggered.
Ifso, cleartheFEIRROR flaganddmnptracemenorytoa
file.

9 Proceed with step 2.

Also see the hardware fault error message.

m msmucrrou (DDE.

0 Check that the internal hardware tracer has triggered.
Ifso, clearflxeFERRORflaganddmptraoenmorytoa
file.

oGotostepZtofindtheinstructimthatcausedthe
error.

Also see the illegal instruction-code error message.

mom SPECIFIER:

0 Check that the internal hardnare tracer has triggered.
Ifso, cleartheFERROR flaganddmnptracememorytoa
file.

oGotostepZtofindtheinstructimthatcausedthe
error.
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Also see the illegal operand specifier code error
nessage.

mmsmxmmm:

odoeckthattheinternalhardwaretraoerhastriggered.
Ifso, cleartheFERROR flaganddmptraoen‘etorytoa
file.

cGotostepZtofjndtheinstructimthatcausedt-he
error.

Also see the instruction sequence error message.

IND“ W ERROR:

0 Check that the internal hardware tracer has triggered.
Ifso, olearflneFERRORflaganddmiptraoemarorytoa
file.

0 See the index scaling error message.

If you want to look at the 1181111011100 causing this error,
you must first clear the FERROR flag. This flag is always
set when FATAL SYSTEM ERRORS occur.

The flag is cleared like this:

W-A’I‘ S3DPI'I‘J
READY
4227 mm
mum—IZ/ yyyyyy
WA 2070 9:1
Now you can use the LOOK—AT—REXSISTER command on the swapper
process from the ND-SOO—Mcmitor. Log in as user SYSTEM and
do the following:

N500: Miami—PROCESS 0.1
N500: IDOK—AT—REEISTER PJ
P : my
P1 momailing instructirm>
N500: EXITJ
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FATAL ERROR FROM SWAPPER

*** FATAL SYSTEM ERROR ***
Fatal error from answer
Erroroodez313

An error message, in addition to the user error message, is
written on the error device:

20/08—12:35 ND—sm/sooo cpu 1: process 1: (sysmmmmmL—sz
Erroroode:2047B Fatalerrocrfrunswapper '

Ebcplanatim This fatal error is detected by the swapper and reported to
the driver. All processes rimming will be aborted.

rI‘heerroroouldbeoausedbyalmostanytl’nlng:

SINTRAN III error
System monitor error
File system error
ND-SOOO hardware error
Internal error in the swapper
ND—lOO hardware error0

.
3

0
0

.

Alistofsub—erroroodesisfourxiintheapperxiix.

Action 0 Record all ND—SOOO activity when this error occurred:

NSOOO: LIST~ACPIVE2-SEISMENI‘ ~2J

Allactivesegmentsforeachprooessare
printedwt, eventheswapperprocess.

9 Clear the FERROR flag by doing the
following:

(grow—AT S3DPITJ
READY
4227/ mxrmnn
mm—IZ/ yyyyyy
WA 2070 Q

oTakeadunpofthes/vapperdatasegmentby
using the command DIMP—SWAPPER in the
ND-SOO/SOOO Monitor. See the chapter
"Debugging commands in the ND—SOOO aitor".

oRuntestmthefilesystem(Filesystem
investigator).
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oRuntestsmND—lOOCPUaminemxy.

OmahangeflneND—SOOOCPUandstartthe
systemtoseeif that solvestheprroblem.

o If not, the dump should be investigated.

99
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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 is written:

*** ND-SOOO HAW FAULT ***

At program address: 1 318
From CPU in slot position: 6D
Logical address: 1 4664148
MDQRY W STATUS: 58
DATA POFF read request
Physical address: 13 1377764148
Physical segment: 8D
WR: 137718
ACCP Status: 627508
BADAP: 14GB

An error message, in addition to the user error message, is
written on the error device:

20/08-12:35 ND—SOO/SOOO CPU 1: process 1: (SYSI'EM)TmAL—52
ND-SOO/SOOO trap number: 518 at: 10000000318 ND-SOO/SOOO -
fault

An error message is also mittm on the console corrected to
the MF—bus controller:

*MFBUSBUSERIBROIEIDRYCYUE) —TIMEOUT-— *
MAINT.STAT: 15502213 1
ERR LOG 1: 30003 ERRLOG 2: 2004613 ERRLOG 3: 4400113 ERRLOG 4:0377B
MASTER: 0006 SLAVE: 00000 ADDRESS: 374008 SYNDRIM: 00008
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Biplanatim A hardware fault trap ocnditon occurs in following
situations:

—Memoryerrar
-l'ndexerror1'nfl1tysicalSegnentTable

MeroryerrorisdetectedbytheBADAPgatearraymtheND~
SOOOCPUandthemwillbeinternlptedtostartflme
microprogram in the hardware fault routine.

Ammerroromldbeameoftwooorflitms:

Wrenahardwarefaultiscausedbyamemryerrorthe
programaddress,AmP,WSandBADAPstatusregisterarethe
nostinterestingpar‘tsoftheerrornessage. Incaseofa
nemryerrorduringlookupintheM/Stables, theWR
register holdsthephysical pageaddressused. Them/B
status register will alsohavebeenlocked. However, ifa

memory erroroccursduringthe final read/write access, the
M'Sstatuswillmthavebeenlodred,orthelogicaladdress
orWRregister. Infleseregisters, the follwing
infometioncanbefoxmd:

Program address: What kind of instructim
ACCP status: Data/Program reference

BADAP status: Memory timeout/parity error
MVS status: Memory timeout/parity error

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

during look up in IVMS tables

The slot number in the error message indicates in which slot

position in the MF crate the trapping Nil—5000 CPU is
located.

In addition to the hardware fault error message, an error

message will appears on the console connected to the MFB

controller. The MFB omtroller will, when corrections are
neededorifanymexoryerrorocwrsintheMFbusbank,

report this to the error station number, usually N100 via

the octobus (ME‘B Oontr. PROVE ver. C or later). This
mltibytemessagewillthenbereceivedblOOandsentto

the error logger (SINI‘RAN K W500 or later versions). The

error loggerthenwritesanerrornessagemtheerror

device.
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Thesequenceofmeroryenorhandljngmaybeshownlike
this:

MEDRY TDVIEIXJT
MENDRY PARI'I’Y —-—— Interrupt AC}?

The ACIIP performs:
o Trigger Hw tracer
0 Master Reset
ostartmiczoprogram

inaddres35

Enter HWF routine in
unworoprogram

First occurrence
of hardware fault?

Send multibybe message Update the message buff
viatheoctomstoNDlOO withthemFinfonnatim

Oontirme scan of the
execution queue

If a multibyte message is sent, the error message written on
the error device has the following layout:

20/08—12:35 ND—SOO/SOOO CPU 1: process 1: (SYSTmYImmmL-SZ
Mennry error detected by the ND—SOOO microprogran
Process 110.: 18
Trapping P.: 100000000258
Restart P. .: 100000000258
Trap no. . . .: 513
Mds—sts. . . . : 000055160758
Log.addr. . . 100000001603
Phys.addr. .2 17777774160B
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Theerrornessageappearingontheusertemu‘nalisas
follows:

Wmdetectedbyfiaem—SOOOmicroprogrsn

Harflwaxe fault situations detected by the MOS gate array:

— lndexerrorinthePhysical Segment Table I

When this situation occurs the NMS status register and
logicaladdressaretheinterestingpartoftheerror
message.

Action Incaseof memory parity error:

oBadmmryboardinfliewms.

lookatfl‘eerzormessagemumecamsoleoormectedto
theMFBoontrollerifanyorcforanyred
irflica’oorslightingmanyofthenmoryboardsinthe
MFbus.mtheeIrormessagemtheoonsole,fimeslot

mmuberofflueslavenoduleirfiicateswhereintheMF
cratethe "bad" moryboardis located. If anyred
indicators are lighting on this marory board, change
thisboard.

oData‘tIansfererrormtheb/Etmsorthedetectim
ciruit on the NIB—5000 is bad.

InthecaseofatransfererrormtheMFmsit‘s
likely that there are other problem occurring in this
wmsaswell.

However, the detectim curmit on NDSOOO CPU may have
failed. If so, change the ND~SOOO CPU.

Incaseof memory timeout:

oTolargephysicaladdressintheMF‘mswassuppliedby
theND—SOOOCPU.

This oouldbe ahardware aswell as asoftware problem.
Thelmaddressesinthenessage queue oouldbewrongly
updatedbythesystennmitorinSlM‘RAN. This link
addresstothenextnessageisusedbythemicroprogram
tofirflflenartnessageinthequeue. Themicroprogram
savesthisaddressintheSRF. Ifthisisaharware
problem thenit will oocurveryoften.

The swapper is also using physical addressing when
accessing the physical segment table.
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m

Theintenxalhardwaretraoerwillinthecaseofahardware
fault have been triggered by Master Reset fran the ACCP.
‘I'hetraoenermxynmstbedumpedfmntheND-SOO/SOOO
Monitor from user SYSTEM. The trace module contains valid
information about the error situation.
See the chapter ND-SOOO Trace Module.

Ouapter 6 Troubleshooting

The hardware tracer will cxzntaln the physical address,
it will tell whether the nficroprogram where scarming the
message buffer or if the Swapper was active.

IncaseofTSBmissthearymanagermntgatear-ray
lodvcsthephysioal segment tabletofindthecorrect
page. During this lockup, physical addressesareused
basedmfluephysicalpageaddressesfmadinthePST.
(hecfthesepageaddressesmayhavebeenwmrgly
updatedbytheswapperorthesystannmitcr. Ifso, the
physicalpageaddressreadfrmthePSTandusedinWS
canbefoxmdintheWRregisterintheerrormessage.

IftheWRcmtaimaphysicalpageaddresswifluinthe
morysizecfthewms, it'spmobablyahardware
errorcntlBND—SOOOCPU.

If_theWRca’1tainsaphysical pageaddresscutsidethe
narcrysizeoftheMFms, aharduareproblemjntheND—
SOOOCPUneyhavebeen’duereasmwhythephysicalpage
addressinfluePSThasbeenwrcnglyupdatedbytte
swapperprocessearlier.

BadmxyboardintheMFms.

By loddng at the error message from the MFB controller,
the slave slot number points out the memory module in
the MF crate.
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Exaxple
63%
ND-SOO/SOOO IVDNI'IOR Version I REV.—IOl
NSOOO: gig}

*** NDSOOO HARMRE FAULT ***

At program address: 1 318
From CPU in slot position: ' 6D
logical address: 1 4664148
MEI/DRY W STATUS: 5B
DATA POFF read request
Physical address: 13 1377764148
Physical segment: 8D
WR: 137718
AOCP status: 62750
BADAP: 140

NSOOO:

Inthiscase,N500—MESSAGEcanbeusedtodeoodethis

message further if nessesaIy. If so, start NEW-MESSAGE on
another terminal fmnuserSYSTEM.

@NDSOO—IVIESSAGE§«I

*********~k****~k************M*******k*i<*¢c**acmwicak-Mc
*** N D 5 O O X - MESSAGE DEWDEIR pre.21.08.87***
nnnxnnxxnnnxnnxnnnnxnnnxxnnnnnnnnunnnnnnxxxnnnxxnnn

StatusonCPUtype..: 5800 CPUmmber..: 16408

Operating syst..: SINI‘RAN III VSX/SOO - K
Revision........: 144205
Local CPU....... : NDllO/CX—16PITS - 32 Pp
Microprogram ver: 7D

Micropxogram ver: 14213D
System part.....: 87. 5.29 Rev. K04
Swapper.........: 87.07.03
Local memory....: 56328 Kbytes
Shared manory. ..: 163840 Kbytes
Register block..: 000004440008 ==> phsQDSOOO adder.
Phys.seg.tab1e..: 000006440008 ==> phys.NDSOOO addr.

>>READJ
Give process nunber.(-1=SW):1J

Dump of message buffer for process: 1 CPU in slot position: 60

Link......: 1777778
Link......: 1777778
Status....: 0000038 ==> Answer/11500 fmlshed
Sender....:0000018 ==>Processno.
Receiver..: 0000018 ==> Process no.
Prev.link.: 0000018 ==> Previous message
Micfum...: 0000258 ==> Restart after trap

** TRAP MESSAGE ...... : Hardware fault on data channel
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Trappmg P.......: 010000000318
Restart P ......... 010000000318
Trap number....... 051B ==> 41D
Logical address. . 010004664148
WIS Status reg. . . : 000000000058

No trap indicated in WISTSH
POFF read request

Physical address: 131377764148 >>13884 Kbyte
Phys.page: 154368

Phys.segment no..: 0000108
Physical page—WR.: 0137718
ACCP status(ASTS): 0627508
BADAP statusmz 1408 ==> Men‘ory timeout
General buffer pointer. .: 054 0320008
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If a Page Fault trap condition is reported back to the ND—
SOO—NDNI'I‘OR the following error message is written:

PAGE FAULT
At program address: 1 22428
Logical address: 1 10244608
Physical segment: 58D
MB‘DRY MANAGE/ENE STATUS: 227010160008

Explanatim; When a PAGE FAULT is issued by a process, the
processissettoidleandtheswapperisstartedtohandle
fluepage fault.

The swapperdieckswteflierthe logical pagemnnber (bits 26
11fmnthelogicaladdress)isgreaterfinanorequaltothe
mmberofpagesinfliesegment.

Iffliatisthecase,flienitdependsmxmeflmerormtthe
process that issued the page fault trap has a local trap
handlertotakecareofaprograrmedtrapconditmwten
flirtheractimisgoingtobetaken.

If a local trap handler for programmed trap conditions exist
and is locally enabled, the swapper set the progrmmed trap
bit in the 8T1 register for the trapping process. This
causesaprogranmedtrapconditimwhentheprocessis
restarted.

Inthiscaseflmeerroroodewrittenintothecmtextblock
fortheprocessandcanbereadbytheprocessbyusingthe
nmitorcallGERRmD.

Themessage appearingmfieuserteminalusuallyhasthe
follmqting layout:

I W TRAP I

The process will continue after handling this trap
condition.
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If the process is mt locally enabled for programmed trap,
the error message is issued by the ND—SOO Monitor. The

PAGE FAULT
At program address: 1 2242B
Logical address: 1 1024460B
Physical segment: 58D
WHY MNBGD'IENT STATUS: 227010160008
CPU trap: *)Zeco in PST

*)This message depends on trap type.

or

ADDRESSQJ’I’SIDEPROCRAMSWI‘

PAGE FAULT
At program address: 1 22578
Logical address: 1 200353113
Physical segment: 43D
my mam STA'IUS: 227000061008
CPU 113;): *)Zero in PST

*)'.mis message depends on trap type.

The following can be read from the error message above:

A page fault trap conditim has occured at program address
1'2257B from, ND—SOOO CPU when reference to logical program
address 1'20035318 was attempted. The logical page number
(20035318 / 40008) 4008 was outside the program segment. The
physical segment number used for accessing the program
segment was 43D.

Toexaminetheprogramatthefailingaddress, dothe
following:

ND-SOOO: LOOKvAT—PROGRAM 1'2257J
P 1 22578: CALL 1'35318,0B .1
P l 2265B: IF K REP EX:J

Nowwecanseethattheconectlogicalprogramaddress
should be 1'35318. This is an access to the first logical
page on the program segment. In this case, it is an ND—SOOO
CPU error.
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Action 1.1fthetraphasbeenreportedtothemonitorasexample
above, then:

'I‘heintexnalharflwaretraoenodulecanmlybedmpedto
afileiftheerrormessageisafatalsystemerrorand
the swapper stopped because of a page fault. In other
cases, the internal tracer does not contain any valid
information.

Write dmmor get ahardoopy of the error message.

Makeahardoopydxmpoftheareaammdthefailing
program address. mfailing progranaddress~2008up
tothefailingprogramaddress.lxtexminalwitha
hardoopyprmtermaybeusedforthispurpoee.lf
anothertermnalhastobeused,thenafterloggihgin
and entering the ND—SOO/SOOO Monitor, the ATTACK—PROCESS
oamxandcanbeused‘booonnecttothefailingprooess.
Thenfliefollmdngprooedurecanbeused:

nsmzm—A'r—pmm (progran address—2008).!
Px mm: <ins111ctim> J

Px noncommxins‘tructim causing the trap>J
Px Wz<instuctim> EDCEN

Then dump the following registers for the failing
process:

N500: IDOK~AT—RH§ISTEIRJ
P :moooooocxxxBJ
L :mooeoooocamBJ
R :moomoocJ
B :moeooaoouomBJ
11::ccxzaooocxxsJ
I2 :xaooooooocxxxBJ
13s
I4 :WOWBMTJ

Use the oarmands LOOK—AT——DATA or LOOK—AT—RELATIVE to the
B, Rorindexregistertogettheirxiirectaddressuf
any).

Oopyflietraoefiletoafloppyifamhasbeen
taken.

ExchangetheND—SOOOCPUwifluanewoneardtthe
failing ND—SOOO CPU into the specially designed box,
together with the floppy containing the traoe damp and a
hardoopy of the error message and the infonnation
described above.
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oRxmthesameprogramonthenewND—Sooocwtoseeif
treproblanhasbeensolved.

2. Ifthepzocesshashandledthe trap condition locally
in the process, a less detailed error description is
written.

To investigate further may be rather complicated, but a
procedure to follow is described below. The main purpose is
toprovdiethesanetrapconditimtobereportedto, and
decoded by, the ND-SOO/SOOO Mmitor.

If the failing pmogram is a FORTRAN program, then local
handlingofthetrapconditioninthepcrogrammaybeomitted
by the following prosedure:

If the error message is PROGRANMED TRAP,
you should rerun the program with
pmogramned trap disabled:

DEERE-PLACE (mamfl
IDCAL—TRAP-DISABLE Pm—TRAPJ
RUN~I

Now, oneoftheerrormessagesnentioned
above should appear, like:

ADDRES (IJTSIDE DATA SW

PAGE FAULT
At program address: 22428
Logical address:
Physical segment:
MED/DRY W STATUS: 22701016000B

Ifywwanttolodcattheinstructim
that caused the error, you can do the following:

ND—SOOO: m-AT-PRCERAM 1'2242J
P 1 22428: W MOVE 1'2446OB,R.3OB:S J
P 1 22518: w DOVE B.34B:S,R.34B:S ~gt!

Whenwe compare the failing logical data
addressinflxeerrormessageabovewiththe
logical data address in the instructim,
aebithasbeenaddedintheexzornessage
(bit18).
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If the program initializes its own local trap handlers,
whichisverycmnmfornostofflaesubsystems likemI‘IS,
PED, SIBAS etc., then getting more details about the trap
conditions can be complicated.

Usually the local trap handlers are set up in one of the

first subroutines in the program.

Take a debug place on the failing program.

Findthestartaddressofflueprogram,andlockatthe
programfromthestartaddressandsearohforthefirstcall
toasubroutine.

Put a break point just after this call. Start the program.
The program then stops at the breakpoint. Na»: disable the
local trap handler and reset the breakpoint and cmtinue the
process. When the trap condition occurs, the trap is
reported to the ND—SOO/SOOO Monitor.

bDTE

Products like WIS, PED, LED, LINKAGE—WEIR, LINKER and

othereditorswhichusessfileassegmentandneedtoexpand
their segment, the process a PROGRAM-TRAP locally enabled.
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Ekanple
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@ND ND-500/5000 NDNI‘I‘OR Versim I REV.-IOl
N500: TEST J

*** 1987—03-10 08:36:48 ND~500 TRAP: (76358)
PROGRAM’IED TRAP
AT ADDRESS 1000000045B

N500
N500
N500.

DEBLJG—pLACE TEST .1
IDCAL—TRAP—DISABLE ALL .1
3211.“.u

c
o

ADDRESS (INSIDE DATA SW

PAGE FAULT
At program address: 1 22378
Logical address: 1 400000748
Physical segment: 69D
MENDRYW STATUS: 267072170008

N500: @

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

The failing process is process 4.

N500: LUJK-AT~REEISTEIR PJ
p : 100000223713 ZJ
P 1 22378 W STZ 8.0308(Wl) REG 11.!
11 : 100000003 g1
B 2 10000000443 5x}
N500:

The effective address in the instruction is:

B +30 +(Il*4)

l ' 44+3OB+( lOOOOOOOB*4)

10000000448+3OB+4000000013

Eff. address:10400000748

This logical address is too big. Compare the logical address
calculated with the logical address found in the message
buffer.
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In this example register 11 has been wrongly updated earlier
in the program.

—-I\UI'E

If’duelogicaladdressfamdinfimenessagemfferismt
equaltoflmeeffective address, theerror is probably caused
byaharfiwanefault.YoustmldthensuspecttheND-SOOOCPU.
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Protect Violation

If 3 Protect Violation trap condition is reported back to
the ND—SOO/SOOO Monitor, the following error message is
written:

PROTECT VIOLATICN
At program address: 1 22378
Fran CPU in slot position: 6D
Logical address: 0 24B
MD’DRY WWI STATUS: 250070174728
CPU trap: Zero in capability table (W and write Pv)
DATA Write request
Physical address: 0 577500248
Physical segment: OD
WR: 5408

An error message will in addition to the user error message,
is written on the error device:

20/08—12:35 ND-SOO/SOOO CPU 1: process 1: (SYSI'DIWERdINAL—SZ
ND—500/5000 trap mnber: 443 at: 10000022378 ND—SOO/SOOO Protect '
Violation

Explanation When trying to access a non—existing logical segment in the
domain for a process, a protect violation trap condition
owns.

If writing to a logical segment is attempted without having
the write—permitted bit set in the capability for this
logical segment, 8 protect violation trap condition occurs.

IfALTprefixisusedinaocessingalogical segmentoncme
domain from another is attempted without the parameter—
acoess bit set in the capability for this logical segment.

Theprogramaddressintheerrornessagepointstothe
instruction that caused the error.

ME
A protect violation trap condition can be provoked by a
hardwareerrormtheND-SOOOCPU, aswellasanerrorintbe
program. If this programhasnmthrwghwittout anyerror
before, it is probably a hardware fault on the ND-SOOO CPU.
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Usually the protect violation trap has a local trap handler
rmtine inthepxogramwhichwillbe startedwhenthetrap
condition occurs. Most user defined trap handlers don‘t
harxilethistrapccrflitiminthesaneway. 'I‘heerror
message displayed is normally not detailed ermgh to be used
for debugging purposes.

Tobeabletodebugtheerromyoumzstmaketheprrogram
stopatthepointwheretheerroroccurs'meprocedure
belowcanbeusedforprograms mitteninFORTRAN.

NSOOO :IDQL—mAP—DlsnmE PROr—VIOIATImJ
NSOOO: RUNJ

The local trap handler to take care of the protect violation
trap ocrxiitim is not started. If this trap condition occurs
rm, fixetrapisreportedtothem-SOO/Sooomitorandthe
error message above is written. In addition, the
microprogram triggers the internal hardvare tracer. The
tracer contains valid information about the trap condition.

F‘rrmtheerrornessagebelowmcanread:

A Protect violation has occurred at program address 1'2237B
fmntheND—SOOOCPUinMFcratepositim 6. Theprotect
violation trap occurred on a data write amass to logical
segment rmmber O , address 2413 (logical address 0'248). The
contents of WR register, in case of protect violation, is
thephysicalpageaddresstotheprocesssegnent.

PRUI'ECI‘ ViOLATION
At program address: 1 22378
From CPU in slot position: 6D
Logical address: 0 24.8
MENDRY WENT STATUS: 250070174728
CPU trap: Zero in capability table (DW! and write PV)

from MVSTS bit 3:0 trap code.
9535 Write fifest

Ercm MVSTS bit 31:29
or PROGRAM (NM’S'I‘S bit 6)

Physical address: 0 57750024B % Valid only if MVS'I‘S ‘
% bit 11 (T88 miss)=0

Physical segment: OD
WR: 5408
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PROTECT VIOLATION
At program address: 1 22378
From CPU in slot position: 6D
Logical address: 0 24B
MENDRY W STATUS: 25007017472B
CPU trap: Zeno in capability table (W and write PV)
DATA Write request
Physical address: 0 57750024B
Physical segment: OD
WR: 5408

1.Ifthetraphasbeenreportedtothenmitoras
intheexampleabove:

o Dump the internal hardware trace nodule to a file. See
the chapter "ND—5000 Trace Nbdule".

omitedavnorgetaharficopyoftheerrormessage.

oMakeahardoopydxmpoftheaIeaarmadflmefailing
progranaddress.fimfailirgpxogramaddress—2008up
tothefailingprogramaddress.Atennimlwitha
hardoopyprintermaybeusedforthispurpose. If
amthertemtinalnmstbeusedthenafterlogginginand
entering the ND—SOO/SOOO Monitor, the ATTAOi—PROCESS
oarrnandcanbeusedtocmnecttothefailingprocess.
Thenthefollwirgprocedurecanbeused:

N500:LOG<—AT—PROGRAM <progam address—2008M
Px Wz<insmlctim> J

Px mommzdnsmnctim causing the trap»
Px W:<msmx:tim> EXITJ

0 Then dump the following registers for the failing
prccess:

N500 : LOCK-AT—REIEISI‘ERJ
P :mooooooooocBJ
L :maooocxxxxxxBJ
R :mooooooooixBJ
B :JoooooooomBJ
Il :xmomxxxxxxxBJ
12 :moooooooaom.)
I3 :JoooooooooomBJ
I4 :moaooooomocBEXITJ
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0 Use the carmands ImK—AT—DATA or m—AT—REZLATIV to B
registertogettheindjrectaddressifany.

a Copy the trace file to a floppy.

tichangetheND—SOOOCPUwithane-woneandputflie
failing ND—SOOO CPU intothebox, together withthe
floppywiththetracedmpandahardcopyoftheerror
message and information described above. The slot
position frontheerror messagecanbeusedtolocate
thefailingND—SOOOCPUintheMFcrate, incasethere
isanND—59OO system withnorethanoneND-SOOO CPU.

oRLmthesaneprogrammthenewND—SOOOCPUtoseeif
theproblenhasbeensolved.

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

To investigate further can be rather complicated, but a

procedure to follow is described below.

'I'hemainwrposeistoprovokethesametrapoonditiontobe
reported to, anddeoodedbytheND—SOO/SOOO Monitor.

If the failing program is a FORTRAN program then local
hardlingofthetrapconditionintheprogrammaybeomitted
by the following procedure:

N5000:DEBLK§-PLACE <failing program»
N5000:IDC'AL-‘I'RAP—DISABLE P'RUI’-VIOLRTI(I‘LJ

N5000:RUNJ

When the protect violation trap condition occurs, it is be
reported to the ND—SOO/SOOO Monitor as described above. The
internal hardware tracer will also have triggered.

However, if the program initializes its own local trap
handlers, which is very cannon for most subsystems like
WIS, PED, SIBAS etc. then getting more details about the
trap condition can be complicated.

Usuallyflielocal tramandlersaresetupincmeofthe
first subroutines in the program.

Debug place the failing program.

Findthestartaddressoftheprogram, andlookatthe

programfronthestartaddressandsearchforthefirstcall
toasubroutine.
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Put a break point just after this call. Start the program.
Theprrogramthenstopsatthebrealwoint. Nowdisablethe
local trap handler, reset the breakpoint and continue the
process. Whenthetrapocnditimoccmsthetrapisreported
to the ND-SOO/SOOO mutor and the internal tracer will
trigger.

‘I‘heactimtobetakenisthesaneasinpointl.

3.1ftheprooessisanR’I‘programorhasbeenstarted
asastandarddcxnaindirectlyfromSINI‘RANandmt
frontheND-SOO/SOOO Mmitor, onlyanerrormessage
iswrittenmtheerrordevice.
'I‘heinternalhardwaretracer will havebeentriggered.

20/08-12:35 ND-500/5000 CPU 1: process 1: (SYSI'muNAL—SZ
ND-SOO/SOOO trap umber: 443 at: 10000022373 ND-SOO/SOOO Protect
Violation

If further investigation is new:

The following information can be found frun the error
message:

Protect violation on the program or data channel?
MF crate position?
What is the logical admess?
What is the MVS status?
What is the program address?

If Protect Violation on the data channel:

o ChecktheIVMSTSregisterintheerrormessage. Ifthe
capability is zero then proceed. If it is Write or Alt
Protect Violation then the capability may be set wrongly
by 81mm.

caleckwhatkindofaddressingnodeisused.

0 Get the contents of the registers involved:

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

If indirect addressing, get the contents of the location
holding the indirect address.

oCanparethefailinglogicaladdressintheerrormessage
with the calculatedaddressintheinstructim. There
maybesmedifferencesinbits 27-31. Ifthere is more
thancneoperarxiintheinstructim, thefailing address
canbeocmparedwitheveryoperandtoseemchoneis
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failing.

o If there is a mismatch between the calculated address
andthelogical addressintheenormessage, thenitis
a hardware fault on the ND—SOOO CPU. W, if the
addressesareequalthelocaticnorregisterusedinthe
address calculation has been wrongly updated earlier in
theprog'ram. Itcouldstillbeahaxdwarefaultmthe
ND—SOOO CPU.

If Protect Violation en the program channel:

Get the failing process and the instruction causing the
error.

If the instructicn is one of the following:

-CALL
—C‘ALIJG
—JLMPG
~60
-REI‘X
—IF<cond>OO

the calling or jump address is wrongly calculated. If REP}:
instruction, theretumaddressmthelocal stackmaybe

wrong.
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Example
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@ND ND—SOO/SOOO Monitor version I RES/.101
NSOOO: TEST J

*** 1986-03-10 08:36:48 ND-SOO TRAP: (7644B)
PROTECT VIOLATION
AT ADDRESS 10000000373

-—- EXCEPTION STATISTIS

(XIIIRRENCES EIXO‘D EXCEPTION TYPE

*** ND—SOO TRAP1 76448 pmmcr VIOLATION
*** JOB ABORTED ***
NSOOO: DEED—PLACE TEST J
NSOOO: LOCAL—TRAP—DISABLE PW-VIOLATIONJ
Nsooo. MJ

PROTECT VIOLATION
At program address: 1 37B
Fran CPU in slot position: 6D
Logical address: 3 54008
MED/DRY MNAGEMEN'I‘ STATUS: 250070174728
CPU trap: Zero in capability table (WM and write PV)
DATA Write request
Physical address: 0 57755400B
Physical segment: 0D
WR: 540B

NSOOO: m-AT-PW 1'37J
P1 378: Dl =: IND(B.024B) REX; BJ
B : 10000000048 3.1

Nouywcancalculatet‘heeffective address tothe location
whexeflueindixectaddressissmred:

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

Get the indirect address:

NSOOO: LOOK-AT—DATA 1'30 J
D 1 308: 10000054008 QJ

In this case, the indirect address is:

1'54008

Nowyoucanocmparethejniirectaddresswiththelogical
addressfmmdinthemessage buffer:

logical address: 030000054008
Indirect address2010000054008
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In the logical address in the message buffer, bit 28 is set.

Thelogicaladdressinthiscasehasbeeninoonectly
calculatedintheND—SOOO CPU.
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Index Scaling Error

If an Index Scaling Error trap condition is reported back to
the ND—SOO/SOOO Monitor, the following error message is
written:

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

An error message, in addition to the user error message, is
written on the error device. This error message also appears
whenthisprooessisanRTprogramorstandardchnain
started up directly from SINI'RAN.

20/08—12:35 ND-SOO/SOOO CPU 1: process 1: (SYSI'EMWEmmmL—SZ
ND—SOO/SOOO trap umber: 403 at: 10000010623 ND-500/5000 Index
Scaling error

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

Ifl:=B.ZOB(R2)

In this instruction INDEX REEIS’I'EIR 2 (12) contains the
index.

Thescalingofthepost—indexdependsonthedatatypeof
the instruction. In the instruction above, the effective
address (Ea) is calculated like this:

Fa=(B)+disp+(R2)*p '

pisthescalingfactortobeused.

Thisoverviewsrmstherelationbetweenthedatatypeand
p:

DATA TYPE: p:

1/8 The contents of the
l post—index register
2 could be positive
4 or negative.
4
8C

h
i-
£

1
1

1
5

3
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If after scaling with the correct scaling factor, the result
exceeds 32 bits, an INDEX SCALIM; ERROR trap is generated.

If this trap condition is not handled by a local traphandler
in the process, the internal Hw tracer will trigger.

Action 1.1ffl1etraphasbeenreportedtothenmi‘borasinthe
exampleabmre:

o Dump the internal haxfiware trace module to a file. See
the chapter

"ND—5000 Trace Module".

0 Write down or get a hardcopyof the error message.

oMakeahardoopydunpoftheareaammdthefailing
program address. mnfailing program address-ZOOB up
tothefailingprogramaddress.Aterminalwitha
hardcopyprintermaybeusedforthispmpose. If
anothertenninalmustbeused,thenafterlogginginand
entering the ND—SOO/SOOO Monitor, the ATTAGi-PROCESS
cannandcanbeusedtoconnecttothefailingprocess.
Thenthefollmzingpmcedurecanbeused:

N500:I.oOK—AT—PROGRAM <pmogram adiress—ZOOBN
Px Wz<insmntim> J

Px nonmemxinsmjctim causing the trap>J
Px mximmlctim> EXITJ

0 Then dump the follcwing registers for the failing
process:

N500: m—AT-RmISI'ERJ
P WJ
L
R
B
11
12
13
I4 n

u
u

n
u

u
n

u

L
L

L
L

L
L

WWJ

0 Use the commands LOOK—AT—DATA or m—AT—RELATIVE to B
register to get the indirect address (if any).

0 Copy the trace file to a floppy.

.EbichangetheND-SOOOCPUwithanewoneandputthe
failing ND—SOOO CPU into the box, together withthe
flomywithflmetracemmparxiaharmopyoftheemr
message and the information described above. The slot
positimfmntheerrornessagecanbeusedtolocate
thefailitD—SOOOCPUintheMFcrateincasethereis
anND-SQOO system with more thanoneND~SOOO CPU.



124 Chapter 6 Troubleshooting

ommtlmesareprogranmtremm—Sooocwtoseeif
theproblemhasbeensolved.

2. Iftheprocesshashandledthetrapcorxiitionlocallyin
the process, a less detailed error description is
written.

To investigate further can be rather complicated, but a
procedure to follow is described helm.

Themainplrposeistoprovokethesanetrapcauditiontobe
reported to, arxideoodedbytheND—SOO/SOOO Monitor.

If the failing program is a FORTRAN program, than local
harxiling of the trap condition in the program may be emitted
by the following procedure.

NSOOO: Emmy-PLACE (failing program» ._1 f
N50001I1X33L—TRAP-DIS INDm-SOKLING—ERR—J
NSOOO:RUN.I

Whentheirxiexscalingerrortrapcuuditimooazrs, it is
reported to the ND—SOO/SOOO aitor as described above. The
internal hardware tracer will also have triggered.

However if the program initializes its own local
traphandlers, which is very comm for most subsystems like
WIS, FED, SIBAS etc. then getting more details about the
trap can be complicated.

Usuallythelocaltraphandlerearesetupinoneofthe
firstsubtrmtinesintheprogram.

Debug place the failing program.

Findthestartaddressoftheprogratmandlookatthe
programfmnthestartaddressandsearchforthefirstcall
toasuhrmtine.

Put a break point just after this call. Start the program.
The program then stops at the breakpoint. Now disable the
local trap handler, reset the breakpoint and continue the
process. When the trap condition occurs, the trap is
reported to the ND—SOO/SOOO Monitor and the internal tracer
triggered.

Theactiontobetakenisthesameasinpointl.

3.IftheprocessisanRTprogramorhasbeenstartedasa
standarddonaindirectfmnSINI‘RANandmtfmnfle
ND—SOO/SOOO Monitor only aner‘rormessage is written
ontheerror device. 'I’heinternalhardwaretracer
willhavebeentriggered.
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20/08-12:35 ND—SOO/SOOO CPU 1: process 1: (SYSTEMYI'ERmmL—SZ
ND-SOO/SOOO trap umber: 408 at: 1000001062B ND—SOO/SOOO Index

Exanple The follcwing error message may occurs:

INDEX SUEDE ERROR
At program address: 1 10628
Fran CPU in slot position: 61)

0 Use the LDOK—AT—PROGRAM command to get the instruction.

N500: {DOK—AT-PRCXERAM 1'1062J
P 1 10621334 DOVE B.OB4B:S,B.124B(W1) EX~ J

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

N500: m-AT—REBISTER 11 .__J
11 2 1720000000013 _EEX_ ._J

'I'hedatatypeismrd(w),sothecmtentsofllmustbe
multiplied by 4. That means shifting two positions to
the left.

Bit 31 Bit

1: OllllOlOOOOOOOOOOOOOOOOOOOOOOOOO

*4: ll 10

Overflow

Exceeding 32 bits in the index causes INDEX SCALING ERROR
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Illegal instruction code

If a Illegal Instuction Code trap condition is reported
back to the ND-SOO-MJNI'I‘OR the following error message is
written:

Elm mm (BDE
At program address:
Fran 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
appeazsvmenthisprooessisanm‘pmogramorstarflard
danain started up directly from SINI'RAN.

20/08—12:35 ND-SOO/SOOO (EU 1: process 1: (SYSI'mYI’mflNAL—SZ
ND—SOO/SOOO trap umber: 418 at: 10000010628 ND-500/5000 Illegal
Instructim Code

Explaination The microprogram issues an ILLEGAL INSTRUCTION (DDE if:

~ It is a privileged instruction and the PIA
bit in status register 1 is not set.

-ItisaBPinstructimarxitheBPI‘trapis
disabled.

— Mapping to a entry which is not defined.

Action 1.Ifthetraphasbeenreportedtothe
nmitor, asintheexample above, then:

0 Dump the internal hardware trace module to a file. See
the chapter "ND—5000 Trace Nbdule".

oWritedownorgetahaIdocpyoftheerrornessage.

oMakeahaxdoopydlmpoftheareaammdflxefailing
programaddress.Franfailirgprogramaddress—2008up
tothefailingptrogramaddress.AteIminalwitha
hardoopyprintermaybeusedforthispirpose. If
amtherterminalnwstbeused,thenafterlogginginand
enterin the ND-SOO/SOOO Monitor, the ATTACH—PROCESS
ommandcanbeusedtocormecttofixefailingprocess.
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Thenthefcllowihgprooedmecanbeused:

Nsmzm—AT—PROGRAM (program address-ZOOB> .__1
Px Wzdhstnxzticn o—l

Px moooooomBKinstruCtim causing the trap»
Px Wz<insmxztim> EXITJ

0 Then dump the following registers for the failing
process:

N500: IDCK-AT—RmISI‘ERJ
P :XXXXXXXXXXXXBJ
L :mooooocoooocBJ
R :mooccooooomBJ
B :ncooocccooocJ
11 :moooocooooocBJ
12:)oooooooooomBJ
I3 :moooooooooiBJ
I4 :mopocoomcDCITo—J

0 Copy the trace file to a floppy.

oEbcchangetheND—SOOOCPUwithanewcnearxiputthe
failing ND—SOOO CPU into the box, together with the
floppywiththetracedlmpandahardcopycftheerrcr
message and the information described above. The slot
position from the error message can be used to locate
thefailiI‘gND-SOOOCPUintheMFcrateihcasethereis
an DID—5900 systen with more than one ND—SOOO CPU.

oRmthesaneprogrammfliemND—Sooocwtoseeif
theproblemissclved.

Iffliem—SOOOCPUexchargedoesmt solve theproblem,
thenitmaybethedatawayfrmthenlemarytctheND—
SOOOCPUthatistheproblem.

The failing module could then be:

— A metrory board
- MFB controller
— Double bus controller (if ND-SOOO Compact)
— Disk corruption

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

procedure to follow is described below.

Themaihpurposeistoprovokethesametrapocnditicntcbe
reported to, and decoded by, the ND—SOO/SOOO Monitor.
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If the failing program is a FORTRAN program, then local
handlingofthetrapccrfliticninthepcrogrammaybeomitted
by the following procedure:

N5000:DEBLX;-PLPCE (failing program) ~—J

When the illegal mstmction code trap condition occurs it
will be reported to the ND—SOO/SOOO Monitor as described
above. The internal hardware tracer will also have
triggered.

However, if the program initializes its own local trap
handlers, whichisveryoamonfornostofthesubsystems
like WIS, PED, SIBAS etc., then getting more details about
the trap condition can be complicated.

Usuallythelocaltraphandlersaresetupinoneoftle
firstsubrmtinesintheprogram.

Debug place the failing program.

Findthestartaddressoftheprogram,arfllod<atthe
programfmnthestartaddressandsearchforthefirstcall
toasubrroutine.

Put a break point just after this call. Start the program.
'meprogramthenstopsatfiaehrealmoint. Nowdisablethe
local trap handler, reset the breakpoint and continue the
process. vmenthetrapcxxriitimcccursflmetrapisreported
to the ND-500/5000 aitor and the internal tracer
triggered.

Theacticntobetakenisthesameasinpointl.

3. IftheprocessisaRTprogramorhasbeenstartedasa
starflarddoreindjxectfronsml'RANandnctfmn
the ND—SOO/SOOO aitor, only an error message is written
on the error device. The internal hardware tracer will
have been triggered.

20/08-12:35 ND~500/5000 CPU 1: process 1: (SYSTmYI‘EMfl'ImL—SZ
ND—SOO/5000 trap rumba“: 4113 at: 10000010623 ND-500/5000 Illegal
Instruction Code
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Example The follming ertmr message may occur:

mm mm mDE
At program address: 1 106213
Fran CPU in slot position: 6D

Use the LDOK—AT—PROGRAM command to get the instruction

N500: LOOK—AT—PROGRAM 1'1062 «J
p 1 10628:OB _E:>_( :1
Inthiscase, fireprogramaddresshasbeenwrcngly

calculated. It is probably a hardware fault on the ND—SOOO
CPU.
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Instruction sequence error

If an Instruction sequence error trap condition is reported
back to the ND—SOO—IVDNI'IOR, the following error message is,
written:

INS'I'KXZI'ION SEXXJENCE ERROR
At program address:
Fran CPU in slot position:

An error message in addition to the user error message, is
written (11 the error device. This error message also appears
whenthisprocessisanRTprogramorstarflard
started directly from SINI‘RAN.

Explanatim

Action

20/08-12:35 ND—500/5000 CPU 1: process 1: (SYSTEM)TEIRMDmL-52
ND-SOO/SOOO trap mxberrz 438 at: 10000010628 ND—SOO/SOOO
Instwtim Sequence Error

TheCALLandEN‘Ibcinstructicnsaretreatedasa’xe
instruction. An instruction sequence error trap is issued by
tl'reMD—SOOOCPUintmcases:

l.IfaCALLorCALLGinsizuctimisdecodedbytheND-SOOO
CPU,thenextinstructimhastobeanENTxinstructim
else anISE trap condition ocure.

2. IftheND-SOOOCPUdecodesanENminstructimandthe
previous irstruction wasggtaCALLcALIGinstructim
an ISE trap condition occurs.

If this trap condition is not handled by a local trap
handlerintheprocess, theinternalhardwaretracer
triggers.

l. Ifthetraphasbeenreportedtothenrmitor, asinthe
example above:

0 Dump the internal hardware trace nodule to a file. See
chapter "ND~SOOO Trace Module".

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

oMakeahardcopydmnpcftheareaammdthefailing
program address. From failing program address — 2008 up
to the failing program address. A terminal with a
harmopy printer can be used for this purpose. If
amtherterminalnmstbeused, thenafterlogginginand
entering the ND—SOO/SOOO Monitor, the ATTAGi-PROCESS
cannandcanbeusedtooonnecttothefailingprocess.
Then the following procedure can be used:
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N500:Im<—AT—PmGRAM (program address-2008).!
Px Wzdxmtimw

Px Wzdnsmjctim causing the trap»1
Px Waxinsmxction> DEN

0 Then dump the following registers for the failingE
n

u
n

u
n.

n
u

an
n

0 Use the command LOOK—AT—DATA or m—AT-RELATIVE to B
register to get the indirect address (if any).

0 Copy the traoe file to a floppy.

oEtxchangetheND-SOOOCPUwithanewameandputthe
failir‘g ND—SOOO CPU intothebox, together withthe
floppywiththetracedmnpandahardoopyoftheermr
message and the mfonnation described above. The slot
position frantheerror messagecanbeusedtolocate
trefailingND—SOOOCPUintheWcrate, incasethere
is anND~59OOsystenwifl1rroIefluanameND—SOOO CPU.

oRmthesaneprogrammtherwND—SOOOCPUtosee
whethertheproblanhasbeensolved.

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
procedure to follow is described below.

Themainpurposeistoprovokethesanetrapocnditiontobe
reported to, anddeoodedby, theND—SOO/SOOO Monitor.
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If the failing program is a FORTRAN program then local
handlingofthe trapocnditimmtheprogrammaybeomitted

NSOOO: DEED-PIECE (failing program»

When the instruction sequence error trap ocnditicn occurs it
is reported to the ND-SOO/SOOO Monitor as described above.
The internal hardware tracer will also have triggered.

W if the program initializes its own local trap
handlers, which is very comm for most subsystems like
WIS, PED, LED, etc. then getting more details about the
trap condition can be complicated.

Usuallythelocaltraphandlexsaresetupinaieofthe
firstsubzmtinesintheprogram.

Debug place the failing program.

Findthestartaddressofthepmogram,andlookatthe
programfmnthestartaddressandsearchforthefizstcall
toasubroutine.

Put a break point just after this call. Start the program.
The program then stops at the breakpoint. Now disable the
local trap handler, reset the breakpoint and continue the
process. When the trap condition occurs the trap is reported
to the ND-SOO/SOOO Monitor and the internal tracer
triggered.

'I'heactimtobetakenisthesaxreasinpointl.

3. IftheprocessisaRTprrogramorhasbeen
started as a standard dcmain direct from
SINI'RAN and not fron the ND—SOO/SOOO
Monitor only an error message is will be
written on the error device.
The internal harware tracer will have been
triggered.

20/08—12:35 ND—SOO/SOOO CPU 1: process 1: (WWW—52
ND~500/5000 trap number: 438 at: 10000010628 ND-SOO/SOOO
Insmictim Sequence Error
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Example The following error message may occur:

mm SEUJFNCE ERROR
At program address: 1 1062B
From CPU in slot positim: 6D

Use the IDOK—AT—PROGRAM command to get the instruction.

N500: LOOK—AT—PROGRAM 1'1062J
P 1 1062.8:C‘ALL l'20020B,0B l'ZOOZO/J
P l ZOOZOB:Wl=:R.20B _E_X_J

Instruction in address 1'2U320 should be an ENI’X.
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Illegal Operand Specifier

If a Illegal Operand Specifier trap condition is reported
back to the NDfiOO—WI‘IOR the following error message is
written:

IILEXZALOPE‘RAMSPEXIIFIB?
Atprogramaddress: 1
Fran CPU in slot position:

Anerr‘ormessage, inadditimtoflmeusererrcrmessage, is
writtenontheerror device. This ermrmessage alsoappears
whenthisprocessisaRTprogramorstandarddanainstarted
directlyfrtINI'RAN.

20/08—12z35 ND—SOO/SOOO CPU 1: ms 1: (SYS'I'Dd)'ImmmL-52
ND—SOO/SOOO trap number: 428 at: 10000010628 ND—500/5000 Illegal
Operand Specifier

Explainatim An illegal operand specifier trap is issued if one of these
situations occurs:

— Ouistant operands as destinatim
- ALT prefix on routine argument
— Type conflict between instruction and operands
-m3—ca1stantmm1berofargmlentstoC‘ALL

and polynomial instructia'xs
If Register or constant operands in TSEI‘
and RDUS irstructicns

Action 1. If the trap has been reported to the n‘onitcr,
as in the example above:

0 Dump the internal hardware trace module to a file. See
the chapter "ND—5000 Trace Module".

0 Write downer get a hardcopy of the error message.

.Makeahardocpydumpoftheareaarumdthefailing
progranaddress. Fromfailingprogramaddress—ZOOBup
tothefailingprogramaddress.hterminalwitha
hardccpyprintercanbeusedforthispurpose. If
anotherteminalnmstbeused,thenafterloggingin
procedurearxdenteringthebfl)~500/SOOO aitor, the
A'I'I‘AGi-PROCESSmnandcanbeusedtooormecttothe
failing process. ’I‘henthefollcmingprooedurecanbe
used:
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N500:I.OOK—AT-PROGRAM <program address—2008»
Px Waxixlsmtim) .1

Px mommxinstrwtim causing the trap>J
Px mommxflmsmlctim) EXITJ

0 Then dump the following registers for the failing
process.

N500: m—AT—REBISI‘ERJ
P :mooooooooocJ
L :xmooocxxxzomBJ
R :moooooooocxxBJ
B :mooooooooomBJ
Il :xmooooooooocBJ
12 :xmoocxxxxxxxBJ
I3 :moooooooooccBJ
I4 :mcxxmoooooocBELITJ

0 Copy the trace file to a floppy.

oEixchangetheND—SOOOG’Uwithanewonearflputthe
failing ND—SOOO CPU intothebox, together withthe
floppywiththetracedxmparflahardoopyoftheermr
message and the information described above. The slot
position from the error message can be used to locate
thefailingND—SOOOCPUintheMFcrate, incasethere
isanm—Sgoosystanwiflu norethanoneND—SOOO CPU.

oRLmthesameprogrammthene-«JND—SOOOCPUtoseeif
theproblem is solved. If changingthe ND—SOOOCPUdoes
not solve the problem, it might be something wrong with
thedatawaytotheND—SOOOCPU.

The failing module could then be:

- A memory board
— MFB controller
— Double bus controller (if ND—SOOO Compact)
— Disk corruptim

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
procedure to follow is described below.

Themainpurposeistoprovokethesametrapoonditiontobe
reported to, and decoded by, the ND—SOO/SOOO Monitor.
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If the failing program is a FORTRAN program, then local
handlingoftheu‘apconditicnintheprogrammaybecmitted
bythe following prosedure:

usooommemm <failing program»
NSOOO:IDCAL-TRBP-DISAB W-OPER-SPECJ
NSOOO:_K;NJ

When the illegal operand specifier trap condition occurs it
is reported to the ND—SOO/SOOO Monitor as described above.
The internal hardware tracer also triggered.

However if the program initializes its own local trap
handlers, wuchisverycmnmfornostsubsystemslike
mus, PED, SIBAS etc. then getting more details about the
trap condition can be ccmplicated.

Usuallythelocaltraphandlersaresetupinoneofthe
firstsuhrmtinesintheprogram.

Debug place the failing program.

Findthestartaddzessoftheprogram,andlod(atthe
pmogramfruntrestartaddressandsearohforthefirstcall
toasubrmtire.

Put a break point just after this call. Start the program.
Theprogramthenstopsatthebrealmoint. Nowdisablethe
local trap handler, and reset the breakpoint, and continue
theprocess. enthetrapcaflitimoccurs, thetrapis
reported to the ND—SOO/SOOO aibor and the internal tracer
triggers”

Theacticntobetakenisthesameasinpointl.

3.IftheprocessisaRTprogramorhasbeenstartedasa
standarddznaindirectfrunSINI’RANandmtfmnthe
ND—SOO/SOOO Monitor, only anerrormessage is written
mflmeerrordevice.
The internal harware tracer will havebeentriggered.

20/08—12:35 ND—SOO/SOOO CPU 1: process 1: (SYSI'm)TERMINAL-52
ND-SOO/SOOO trap umber: 428 at: 1000001062B ND—SOO/SOOO Illegal
Operand Specifier V
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Exanple The following error message may occurs:

ILLEEAL OPmAND swam
At program address: 1 10628
Fran CPU in slot position: GD

Use the m—AT—PROGRAM command to get the instructim.

N500: LOOK—AT—PROGRAM 1'1062J
P 1 10628:“! mVE B.20,+2OOB 3.1

In this situation, an attempt to write into a constant is
done. Meowldbeaprogramenororflueprogramaddress
has been wrongly calculated. It is probably a hard/care fault
on the ND—SOOO CPU, if the program has run OK before.
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Trap handler missing

If a Trap handler Missing trap condition is reported back to
the ND—SOO/SOOO aitor, the following error message is
written:

TRAP HANDLER MISSING
At program address: 1
From CPU in slot position:

An error message, in addition to the user error message, is
written on the error device. This error message also appears
whenthisprocessisaRTprogramorstarxiarddcmajnstarted
directly from SINTRAN.

20/08—12235 ND—SOO/SOOO CPU 1: process 1: (SYSI'BJIWmmmL—SZ
ND—SOO/SOOO 113p muber: 458 at: 10000010623 ND-SOO/SOOO
Trap handler missing

mlanatim The Trap Handler Address register (THA) points to the base
of an array of 64 elements (32 bits) in the data memory.
This register is normally initiated in the register block
together with P and PS registers when placing of the
PI‘OgTam- -

Eachelenentcontainsthestartaddressofatrapharfller
routine in the program memory.

TheNthelementofthisarraynmstholdi-hestartaddressof
thetrap routinetoharxiletheNthtrap corxiitim.

If the contents of the THA register + Trap N*4 = O, the
microprogram issues a trap handler missing nessage to the
NDSOO/SOOO Monitor. Trap N is in the range 9-36D. (See N500~
Reference Manual. (ND—05.009)

If the location pointed to by the Nth element does not
contain an EIN'TT instruction, the microprogram issue a trap
handler missing trap message to the ND—SOO/SOOO Monitor.

To be able to access this array, the Nth must be locally
enabled. The Nth bit in O'I'El or O'I'EZ must be set. If not,
the traps no. 9-29 are ignored or, for traps no. 30—36, the
microprogram reports the traps to the NDeSOO/SOOO Monitor.

Traps no. 30—36 are always taken care of, either by a local
traps handler or by the ND—500/5000 Monitor.
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Traps no. 37—41 are fatal, and are alway reported directly
to the ND—lOO.

31 ........ O
USER USER

'I’HA DATA PRCXERAM
IVE/DRY MEMDRY

31 .......... 0
31 ............ O

O Pointer
1 Pointer ENI'I‘ .......

Displace— 2 Pointer (Trap handler
ment = 3 Pointer routine)
trapno * 4 ~ ~ REIT

20 Pointer
————~ 21 Pointer ——————~ ENI'I‘ .......

22 Pointer (Trap handler
23 Pointer nautine)
24 Pointer REI'I‘

63 Pointer ENI'I‘ .......
(Trap handler
routine)

REIT

WI'E

Mserrornessageoolldappearifyouhavealinking
problenmywrdauain.

Nonnallythetrapharxilervectortableandthetraphandler
stad<arelocatedbefl1flthesystanstadn Iftheprrogram
attenptstousenoxespacefluanismthesystemstack,the
trapharfllervectormbewemitten.$o,vmenatrap
canditicnoccursarxithetrapisgobugtobehardledbythe
process itself atrap handler missing trapmayoccur
deper‘dingmthevalueinthetrap handlervector entry.

Thetrapleadingtotraphandlermissingcanbefamdinthe
message buffer location 628 (relative byte address to the
link location).

Action 1.1ffl1etraphasbeenreportedtothemcnitorasinthe
exampleabcve:

o Dump the internal hardware trace module to a file. See
the chapter "ND-5000 Trace Modlle"

.Writedownorgetahardcopyofflaeerzornessage.

0 Has this program run flmgh before without this erIor,
and without Ie—linking modifying?
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If YES:

UsetheNSOO/SOOOmessagedeoodertolodratthemessage
buffer for this process. Write damn which trap has lead
to trap handler missing. The rest of the information in
the message mffer belongs to this trap.

Re—lirficthedmxainwiththeLinkageIoaderarflrenmthe
program. If the domain is linked to library segments and
these library segments are replaced with new revisions
this trap may occur.

If the problem is still present:

Reload the library segments used by this process and re—
link the program.

If the problem is still present:

Ekatxangethem—SOOOCIPUwithanewaxearxdputthe
failing ND—SOOO CPU into the box, together with the
floppywiththetracedlmparxiahardoopyoftheerror
message and the information described above. The slot
position from the error message can be used to locate
thefailingND—SOOOCPUintheNE‘crate, incasethere
is an MID—5900 system with more than one ND-SOOO CPU.

RLmthesameprogrammthenewND-SOOOCPUtoseeif
theproblemhasbeensolved.

If the problem is still present:

The trace dump should be investigated.

If m:

Therecouldbeaprogramerrororlinkingproblem.

'I‘rytore-limthedcmainwithflmeLinkageIoader. Rerun
the program. If the domain is linked to library
segments, and these library segments are replaced with
new revisions, this trap may occur.

If the problem is still present:

Reload the library segments used by this process and re—
link the program.

If the problem is still present:

Thereissonethingwrrmgwiththeprogram. Ifthe
program overwrites the trap vector table, which is
located behind the system stack, this error situation
may occur.
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2. IftheprooessisanR’I‘programorhasbeenstartedasa
standarddanaindirectfromSINl‘RANarflmtfran
the ND—SOO/SOOO Monitor, only an error message is written
on the error device.
The internal hardware tracer will have been triggered.

20/08—12:35 ND-SOO/SOOO CPU 1: process 1: (WWW-52

ND—SOO/SOOO trap mtber: 458 at: 10000022378 ND—SOO/SOOO Trap
Handler Missing

Dump the internal hardware trace module to a file. See
the chapter "ND—5000 Trace Module".

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

0 Has this program run through before without this error,
and without re—linking or modifying?

If YES:

oRe—linkthedcmaihwiththeLinkageLoaderandrerunthe
program. If the domain is linked to library segments and
these library segments are replaced with new revisions
this trap may occur‘

If the problem is still present:

oReloadthelibrarysegzrentsusedbythisprcoessandre—
link the program.

If the problem is still present:

oEkchangetheND—SOOOCPUwithanewoneandput‘me
failing ND~5000 CPU into the box, together with the
floppywiththetracedmpandahardwpyoftheerror
message and the information described above.

ommfliesarreprogrammthenewND—SOOOCPUtoseeif
theproblemhasbeensolved.

If the problem is still present:

0 The trace dump should be investigated.
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If M):

Therecwldbeaprogramerrorcrlimdngproblem.

'I‘rytore—linkthedanainwithfimelirficageloader. Rerun
the program. If the danain is linked to library
segments, and these library segments are replaced with
new revisions, this trap may occur.

If the problem is still present:

Reload the library segments used by this process and re—
link the program.

If the problem is still present:

'I'kmeissmeflningwrcngwiththeprogram. Ifthe
program overwrites the trap vector table which is
located behind the system stack, this error situation
may occur.
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Chapter 7 Some useful debugging commands in the ND—BOOO Monitor

All these commands are described in detail in the manual:

ND‘SOO lOADEIR/P'DNI'IOR NIB-60.136

Beforeanydemggingocxmxarflsareused, theprogramnmstbe
novedin’ootheuser'svirtualmermry. This isdonebythe
ocmnands:

PLACE—WIN or DEBLE—PLACE

patchestothepmogramsegmentaretobedcme,DEBUG—
PLACEnmstbeused.

NSOOO:DEIBLE-PLACE <danain name>J

By using the HOOK—AT ocmnands, it is possible to display and
modify registers and locations in program and data memory.

Anaddressinthecurrentdanainisspecifiedas:

(segment no><segment relative address>

7.1 LOOK-AT-PROGRAM

o IDOK-AT—PROGRAM <address>,<dcmain>

Displays and modifies program memory or program segments.
The display is started at the specified address.

If domain is specified, the program segment file is
displayed and may be modified (default :Pses).
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7.2 LOOK-AT-DATA

o IDOK—AT-DATA <addzess>,<danain>

This earmarxi is similar to ImK—AT—PROGRPM, except the data
memory or data segment is involved.

7.3 LOOK-AT-FILE

o IOOK-AT—FILE <add1ess>,<file name)

This ocmnand is similar to LmK—AT—PROGRAM and LOOK—AT—DATA,
except the segment file name can be :PSEE, or :DSEI; or any
file. The patches are done directly on the file. This
oarmandstmldbeusedifpatchingmthesegnentfileis
required.

7.4 LOOK-AT-STACK

o MIR—AT—STACX

Displays the current local data field. This is the memory
area pointed to by the current B—register, and cautaim the
subroutine call information. The subocn'mands PREV and NEXT
canbeusedtodisplaypxevious stad<ornextstack.

7.5 LOOK-AT-RELATIVE

0 MDK-AT—RELATIVE (relative in)

Starts listing of data memory relative to the contents of
the R—Iegister, B—register, ll-register IZ—Iegister, I3—
register, Ill—register, or an absolute address.
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7.6 LOOK-AT-REGISTER

o LKIDK—AT~REEISTER <register name)

Displays the specified register in the context block for
this process. If o—‘is typed, the next register is displayed.
Registers identified as MIC are used by the microprogram.

7.7 LOOK—AT-SRF

o IDOK—AT—SRF (SRF address>

Examines location frcm the specified address in the Scratch
Register File (4 K x 32—bit memory) on the ND—SOOO CPU. See
"Allocation of SRF register" in the Appendix.

7.8 LOOK-AT-RESIDENT-MEMORY

o m-AT-RESIDm-MEMDRY <address>

Examines physical location in shared manory fmn the
specified address. Address 0 is the start of shared memory.
This ca'rmand is privileged and can only be done from user
SYSTEM.

7.9 LIST-ACTIVE~SEGMENT

o LIST—ACTIVE—SWI‘ (process number>

ND—SOOO : LIS‘I‘~—ACI‘IV--SEHVIEIN'I‘»J
Process number :3

Process no.: 1B : (NSOOO-mINT—IVRNTI‘ERMINAL—SS
Process seg: Phys seg: 54B: (NSOOO-MAlNr-MANYFEWIINAL-SS
Instr.seg 2613: Phys seg: 7B: (PACK—TmmOAAIN—USERWINKAGE—WDHOO:PSEIB

Data seg 26B: Phys seg: 628: (PW—TWOmO’IAIN—USEIRmIWE—LOAD—HOOmSEG

processnmnberis—Zthenallsegmentsforallprocesses
aredisplayed. Thiscancnlybedcne fromuserSYS’I‘EM.
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7.10 Set breakpoints

0 BREAK <address>, <00unt>

Sets a breakpoint at the specified address. If a positive
number is specified for the count argument, the breakpoint
is passed (count-1) times before reaction.

When the breakpoint is reached, the execution is teImmated.

A break point instruction (8?) is written in to the
specified address in program memory, and breakpoint trap
condition is enabled in MN: register.

0 RESET—BREAKS <break number>

Resets the specified breakpoint. if no parametezs are given,
all bmeakpoints are reset.
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7.11 Address trace

o TRACE <address>,<data type>

Whenever the location at the specified address is modified
during program execution, the new value is displayed. This
cannandusestheLLaxidmregisterslccatedintkieIw.

NOTE
‘Ihis cmmand enables for Address Trap Write
(A'IW). When this command is used, theND—
5000 CPU will be slowed down (Slowl) during
exeaitim of this process as lcng as
Address 'I'Raps are enabled.

o GUARD <address>,<data Wpe>,<1imitl>,<limit2>

If no limits are given, any modification of the location
specified causes a guard violation error and the program is
terminated.

If one or two limits are specified, the value of the
specified location is checked against this range. If the
value is outside this range, there is a conditional guard
violation and the program is terminated.

ThiscamandusestheLLandmregisters locatedinthe
IDU.

m
This cannand enables for Address Trap Write
(BTW). Wham this cannand is used, the ND-
5000 CPU will be slowed down (Slowl) during
emecutimofthisprrocessaslongas
Address'I‘Rapsareenabled.

o WIT—ADDRESS <prog.address>,<data address>,<type>

Sets a breakpoint in the specified program address. When the
execution reaches this breakpoint, the specified data
address and its contents are written to the output device.
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7.12 Reset all debuggings activity

0 RESET—DEERE

Clears the results of all previously used ocmnands.

7.13 Trap handling

. ENABLED-TRAPS

Lists the contents of the OPE (Own Trap Enable) register of
fliecurrentdanainandtheMI'E (ther'l‘rapEnable)
register.

o LOCAL—TRAP—DISABLE (trap oondition>

ClearsthebitintheOTEregisteroorrespcndmgtothe
specified trap condition, thereby disabling the trap
handling for that trap condition.

If ALL is specified, all traps are locally disabled. The OTB
register is cleared.

7.1!: Program execution control

o RUN

Restarts the program from the beginning.
a ODNI‘INUE

Restarts program execution at the current program counter.

0 STEP <step start>,<execution start>,<oount>

Single—step. If no parameter is given, the instruction
pointed to by the program counter is disassembled and shown
on the output device. By typing ‘4 this instruction is
executed.

7.15 Display error messages from monitor calls

o ALHU‘GATIC-EIRROR—MFSSAGE

Autcmatioally writes errors caused by monitor calls to the
ocmmmicatim device.
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7.16 Resident place

o RESIDENT—PLACE (danain name)

Placesthedcmainpermanentlyjnmenozy.'rheocm\arxiisused
boavoidswappingandcanonlybec‘onebyuserSYSTm.

7.17 List ECO level and version of basic ND-BOOO hardware/software

o VERSION

Prints out the version of :

— mrrent active subsystan
(background part of the monitor)

— System part of the monitor
- Swapper
- Micropzogram
- AOCP We!“
— BED level on every "baby" nodule on

the ND—SOOO CPU.

ND—SOOO: VERSION o—J

SUBSYS'I'EM PART: 87. 9. 1 REL-101
SYSTEM PART...: 87. 9.17
SWAPPER....... : REV.-IO3
MIC‘ROPW..:11323
m VERSIm..: 87.11.27 m

Module: NB.2 ALU.1 AAP.4 IDA.2 M’SJ (3.2 CAOiEJ MIC.1 AGZPJ
HI) no: 128 20 28 5a 300 3b 2b Od 5C

Fran the microprogram version, the followirg may be decoded:

zzxyy:

l [— yy = Micropxogram revision level (0-99).
x = ND-SOOO CPU model

0 — ND—SZOO - Microooded Floatin-point arithmetic
l - ND-54OO
Z—ND—SSOO SINI'RANK—VM4OO
3 — NIB-5700
4 — NIB-5800

5 — ND—SZOO — Microooded Floating—point arithmetic
6 — IND—5400
7 ~ ND~5500 SINI‘RAN K — WV! 500
8 — NIB—5700
9 - MID—5800

zz = 11 — Micropxogram for ND—SOOO CPU for SINTRAN K
WOO/500 using AAP4
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7418 List memory configuration

O MENDRY-{DNFIGURATION

Lists the memory omfiguraticn specified in the ND-SOOO
system

maple Mammy configuration of an ND—SOOO system with 16 bte
shared memmy and 5.5 Mbyte of local ND—lOO memory.

NIB—5000: MEMZ)RY-(DNFIGJRATION o—J

PART WIDTH N100 NSOOP NSOOD
08- 177778 Y Y Y

PAGE MDRD BYTE
MID-100 ND~500 ND—lOO ND-SOO

MID—500 address zero: 005400 000000 00013000000 00000000000
ND~500 register block: 005524 000124 00013250000 00000520000
Physical segment table: 005564 000164 00013350000 00000720000
WIP/PGJ table: 005523 000123 00013246000 00000514000

ND—lOO page: ND-SOOO page:

0
Local ND-lOO mermry

5400 0
(5400 pages=5.5 Mb)

5523 WIP/PGU buffer 123

5524 Register block 124

Shared (MF) memory
5564 Physical 164

segment table

17777B
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7.19 Forced stop of the ND-SOOO

7,20 Dump of the

o S'I‘OP—ND—SOO

Stops the ND—SOOO and logs out all users. This ocmnand
stmldmlybeusedifasqisrequiIed, andmustbeused
from user SYSTEM. If sermons attanpts to start an ND—SOOO
process after this command, a "warm start" of the ND~SOOO is
issued.

Swapper datasegments

o DiMP—SWAPPER <file name>

'I'heswapperdatasegnentsaredmpedtoafile. 'I‘hisdump
may be investigated later by the ocmnand INSPECP—DKMP. The
oamlarxiisrestrictedtouserSYSTm, arxiisinterxiedtobe

used after a fatal error fran the snapper. If so, the FERROR

flag must be reset before the oannarxi is given. The FERROR
flag is reset by giving two ocmnands: DEBLD—SWAPPER ON
followed by DEBIE—SWAPPER OFF.
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7.21 Dump all hardware registers

o m-AT—HARDWXRE (hardware register>

DID—5000: m-AT-HARDVMRE o—J
Register name:HEILP

NMS
MIC
100
IAC
DAC
SPEC

ND—SOOO: m-AT-HARWARE o-J
Register name 3

P 01000072036 B 01000463604 L 01000072036 R 01000224210
X1 01000224210 X2 01000250374 X3 00000000034 X4 01000224374
A1 00000000000 A2 00000000000 A3 00000000000 A4 00000000000
E1 00000000000 E22 00000000000 E3 00000000000 54 00000000000
8C1 01000463634 SC2 00000000054 SCB 00000000000 $04 00000000000
SC5 01000463604 $06 01000224210 SC7 00000000017 SC10 00000000003
SC11 00000177400 SC12 00000000000 SC13 00000020034 SC14 00000000000
Q 00000000040 STS 00000000000 TE 00000000000 LC 00000000140
RFAl 00000002001 RFA2 00000007771 PUD 37700000107 E‘Al 37777777777
EA2 01000464343 EA3 00000450400 IAR 01000070046 DACR 00000024474
SC2 00000000054 SRFO 00000000000 SRFl 14631463146 SRF2 14000000000
SRF3 00017777777 SRF4 17760000000 SRFS 30000000000 SRF6 17777777777
SRF7 02104210420 SRFlO 00000000000 SRFll 37777777777 SRF12 01000503244
SRF13 11022000003 SRF14 00000000000 SRFlS 00000000000 SRF16 00530160200
SRF17 00000000040

Stopsthemicroprogramarfistoresitinfluehardwane
registerdmprmtine. This ocnmandis privileged andrmst
bedonefmnuserSYSTEM.AllprocessesintheND—5000nmst
belogged out. After thisoannandhasbeenissued, the
microprogramnmstbestartedinaddresso, arflflmeswapper
mustbestarted.
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7.22 Operations against the control store

o m—AT-W'ROL-S'IORE <addI€SS>

Used to examine and modify the NIB-5000 microprogram.

o MARE-WROLS'IORE (file name>,<start address>,
(no. of words>, (max no of fault)

rI‘his ocmnand oanpares the content of the Oommol Store with
the file (DNTROL—STORfizDATA. Any mismathes found will be
reported.

DUKE! Note that some locations are patched by Sintran.
Sintran patches only on the first page, so the failing CSA
addresses should be between address 0 and 1778. The Service
Handbook shows the failing addresses and the bit pattern.

If misnatch on any other locations, change the CPU.

Domnemberthatthelongselftestdoesaomlpletetestof
the Control Store.

Note that this ocmnand doesn‘t function with ND-SOO/SOOO
"(tutor with versions lower than J03.

N5000 2 MARE-MOM

Number of words: .__1
Max number of faults: .__1

INEQJALITY FUIND AT: 000003:
WTSTORE: 040000 000001 157016 100030 0000000 000000 000000 044000

FILE: 040000 000001 157016 100030 0000000 000000 000010 000000

INEQJALI'I’Y FCIJND AT: 000020:
(DNI‘.S'I‘0RE: 040000 000001 157001 060020 0000000 000000 000002 120000

FILE: 040000 000001 157001 060020 0000000 000000 000000 004000

INEQUALITY FOUND AT: 000021:
(IDNT.S'IORE: 040000 000001 157001 060020 0000000 000000 000000 000164

FILE: 040000 000001 157001 060020 0000000 000000 000000 000002

INHZJALITY FUJND AT: 000022:
(I3NT.S’I‘ORE: 040000 000001 157001 060030 0000000 000000 000000 000123

FILE: 040000 000001 157001 060030 0000000 000000 000000 000003

INEUJALITY FCUND AT: 000023:
(IDNT.S'I‘ORE: 040000 000001 157001 050022 0000000 000020 000000 020000

FILE: 040000 000001 157001 050022 0000000 000020 000000 000200

INEQJALITY FUJND AT: 000024:
(DNT.STORE: 040000 000001 157001 060020 0000000 000020 000000 104414

FILE: 040000 000001 157001 060020 0000000 000020 000000 020020

INEQUALITY FCUND AT: 000025:
(IDNT.S'IORE: 040000 000001 157001 060020 0000000 000020 000000 000001
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FILE: 040000 000001 157001 060020 0000000 000020 000000 000000

INEQUALITY FOUND AT: 000026:
mN'I‘.STORE: 040000 000001 157001 060020 0000000 000000 000000 104000
FILE: 040000 000001 157001 060020 0000000 000000 000000 020000

WIN POUND AT: 000027:
CDNT.S’IORE: 040000 000001 157541 060020 0000000 000000 000020 104000
FILE: 040000 000001 157541 060020 0000000 000000 000010 000000

mm This oomnand doesn't function with ND~500/5000 nmitor
version I.

o MICRO-ADDRESS <address>

starts execution of the ND—SOOO nucroprogram at the
specified address.
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7.23 Reset ND-SOOO CPU

e REEF-CR]

—'I'heoctotmsmessageRESEI‘—CPUissenttothemarxia
Master ClearmtheND-SOOOCPUis performed.

l The FERROR flag is cleared.
I Themicroprogramisstoppedandanecmtestnmcnthe

octomsbetVJeentrxem—loomtlmem.

—Themamryccnfiguraticnistestedbysendingtheaddress
ofthemmfferlocatedinthenmltipcrtmenorytcthe
ACIZParxiverifyirgthatthesystexnnmitorarflAmP
"agrees" onthe location of themffer.

NOTE rI'his corrmand brings the ND—SOOO out of a "hangup" situation.

0 MASTER—CLEAR

-TheoctobusemergencymessageMASTERCLEARissenttothe
ACCP. AMasterClearisperfcmxedmtheND—SOOOCPUand
a short self—test is started. The self—test status is
read and verfied.

- The FERROR flag is cleared

—Themicroprogramissboppedandaneclntestnmcnthe
octotmsbetweentheND—lOOarxitheAmP.

-Thememryccnfiguraticnistestedbyserxijngtheaddress
oftheAOCPbufferlccatedini-henultiportmemorytothe
AGIParxiverifyingthatthesystemnmitorandmeAmP
"agree" cnthe location of the buffer.

mm This cmmand brings the ND—SOOO out of a "hangup" situation.
After this camxand has been issued, the control store must
be loaded.

0 RUN-SEILF‘I‘EST

startsthelcngself—testmtheND—SOOOCPU. 'I'heccnandis
privileged and all processes must be logged out of the ND—
5000. A long version of the self—test takes appzmdimtely
three minutes.

NOTE ThiscmmanddoesmtfmuctimmSINI'RANK—WOd

0 Internal Trace Module maintenance commands.

WIT—TRACER
ARM—TRACER
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DISAW~TRACEZR
DIW-TRACE-MEPDRY
CLEAR~TRACE-MB‘DRY
@EAR-T'RACE-ADDRESS
EXAMINE-TRACE
READ-TRACE-FILE
WRITE-TRACE-FILE

See the chapter about the trace module for further details.

7.214 Set cache mode

o CAGiE~mDE <program cache mode),<data cache mode)

ND-SOOO: CJ\G~IIE?--IVI)DE>—j
Program cache mode: «J
Data cache mode: 4

Default value is mm.—WICI).

mRMAL—WICI) — Use both mermzy and cache.
Use—Write—In~Cache—Only mode on data cache.

MEIVDRY — Use memory only. The cache will be inhibited.
WRITE-W—DATA
SMART— IFWPRmRAM

Use—Write-Thrmgh—Data cache. Inhibit WICD node.
Applies to the instzucticn cache.

7.25 Attach another process

o ATTAGi—PROCESS <process number»

<grocessmm1ber> isthenmnberoftheprocesswithwhich
communication is wanted. Default is the current process
connected to the terminal.

TheoannandlOK~ATandRUNareroutedtothespecified
process.'meprccessslmldmtbecmnectedtoanyother
terminals. 'I‘heocnmandisusedfor debugging purposes,
attackfingtoflieswapperpzccess.
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Chapter 8 Test and utility programs

8.1 ND-SOOO TEST

This chapter describes the test and utility programs for the

ND—SOOO.

MICROPROGRAMS

SEMICS is a collection of test mammograms for ND—SOOO and
runs under 'I'PE (Test Program Environment monitor). SEMICS

nmsnmdertheoperatingsystemasabackgmmdprcgram.

These tests are grouped in "test wstems", each consisting
of (me or none microtests (max.256). The purpose of SEMICS

istodetecterzczsintrem—SOOOCPU. 'I'heocmnahdsare
made as similar as possible to the commands for test
microprcgrams for the ND—SOO (THVIICS).

8.1.1 Definitions

Test sysbernis a collection of 1—256 tests. Atest systanis

startedbythecmmand 'RUN'.

Test is the smallest unit visible to the user. A test is

startedby the cmnerfl TEST.

Wisapartofthetestwmietestsccnsistofseveral

subtests), and is invisible to the user.

8.1.2 Switches on the cache

SEMICS is able to detect whether or not the cache module is

present. When running udcmtests using the cache or
demanding cache present, the switches for both data and

instruction caches should be in the ON position. Be sure

this is the case before starting cache— dependent
microtests.
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8.1.3 Loading and starting SEMICS

SEMICB is delivered on two floppy disks.

1. Floppy disk 250247—XX—OlD with:
— 'I'PEmonitor
- SEMICS overlay files
- Extended ermr Mommatim

2. Floppy disk 250247—XX—OZD with the collection of the
microtests.

You can run the microtests in two different ways:

l.Franthefloppy

2.?zunthehanidisc

InbothcasesymnmstloadtheTPEnmitorandtheSEMICS
overlay files totheharddisk.

Ifyouwantextendederrorinformatim,themiczotestsnmst
alsobenmfruntheharddisk.'rhePDsheetsdescribee
wperformtheloading.

Starting the TP'E monitor

Firstywmuststartthentmitor:

1. Log in as user SYSTEM.

2. Type the follmdng:

@(NDSOOO—MCSHPE—NDN—lOO—WROG ~J

When the TPE monitor has started, it identifies itself with
this heading:

IPE Monitor, ND—100 / ND—110 — Version: lnn ~ ygyy—Izm—dd

'I‘heTPEnxmitorisnowreadytoaoceptyumommands.
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Starting SEMICS

WrentheTPErrmitorismiirg,yuicanloadthe
testprogram:

>Load (ND5000—sm1CS)SHAICS ..1

The test program identifies itself, and the program ocmnands
are available.

If you are running the microtests from the floppy disk:

When you have entered the floppy disk with microtests
(250247—XX—02D), you must specify directory and user names
when you run the first test.

Ebiample:

magi ._1
Test system: (250247—XX—02D:HOPPY—USER)<Test name> ._1

8.1.1; Using SEMICS

This section describes how to use SEMICS.

Prepare for testing

Test numbering

'I‘hefirststepinammlaltestsequenoeistoputthe
configuration dependent parameters into the program and
resenlesmlemermry.'l'hisisdaiewiththeoarmandz

>INVES'IIGAIE—AND—RES'ERVE

This oarmand investigates the systen by reading some system
parameters. After this, you are asked whether or not to
reserve memory for test purposes.

Each test system omtainsoneor more tests (max. 256).
fliesetestsaremmberedfrmlto<n>,where<n>isthe
mmberoffl‘selasttestinthetestsystem.
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Initial parameter values

SEMICS uses several parameters to control the testing. Some
cftheseparametexsmustbesetacccrdingtcthehardware
configuration of the system. The command

>INVESTIGA'I'E—AND-R$ERVE

finds the ND—SOOO ccnfiguraticn and updates the
corresponding parameters.

bUI'E: The 833 fields must be strapped conectly.

The system parameters found by the >INVESTIGATE—AND—RESEIRVE
commarflcanbesuppressedatanytmebyusingthemm—
PARAMEI'EIRcormarxi.

Accessing files through SEMICS

SEMICS runs as a background program from user SYSTEM, all
files are normally owned by user SYSTEM. This applies to
files accessed through conmands in the TPE monitor (i.e. all
commands listed by >NONI’IOR—HELP command).

For instance, if you are using the TPE: monitor command SET—
PRINTEZR~FILE with a file name without the user/directory
pzefix, the file is searched for under user SYSTEM.

WhenusingsoreSEMICScomlandsthatrequjmafilenameas
a parameter, please note that:

1. Files accessed trumgh SEMICS commands WITHQJT the
user/directozyprefixaresearchedformudertheuser
SEMICS is taken from. This is usually user NDSOOO—
SEMICS.

2. Filesaccessedtlmlgh'l‘PEcoImandssuchasEare
searcredforunderuserSYSTEM.
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Running nicrotests

systenoonsistsofoneormretests. Eachtestcanbe
executed with one, two, three or four different types of
input data. When running a test, several repetitions can be
executed for each input type. Different sets of input are
used in each repetition.

Theinpittypesandthemnberofrepetitimsforatestare
defined and described on the file :TES'I‘.

'I‘hetestscanbenminoneofthreenodes:

1.A11testsinalltestsystems, insequence
CUVMAND:OJVIPLEI’E-RUN.

2.Alltestsinonetestsystem
WzRUN.

3.01etestinonetest—system
WZ’FEST.

Ywazeaskedifywwanttointerniprttheexecutimwhena
testfails. IfyouanswerYES,orymflxepmesstheESCAPE
keywhenatestismnfing,youareaskedaboutthenext
action.

Thenextactioncanbe:

o REPEI‘ITION: Continue execution on the next repetition.

o INPU'I‘~TYPE: Continue executionmthenextn'nput type.

0 TEST—ABORT: Abort execution of the current test.
Continue on the next test if it is defined.

0 ABORT: Abort the execution of the microtests.

o DuVlP: Dump the last input/outwt parameter values.

'IheparameterERRMAXindicateshmrmanyerrorscanoccurin
atestbeforeitaborts.

ERRMAX can be changed with the command SEPT—PARAMETER.
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Error in memory configuration

Mienreservingmermryorinvestigatingthesystem, NDN60
(ND—5000 monitor call) can result in the error message ERROR
IN MENDRY CDNFIGURATIm. When this hamens, the reason is
often an inconsistency between the menory configuration
information given to the ND-SOOO backgmmd mali’oor and flue
real physical memory configuration (including switch
settings). Insanecasestherecouldof course, alsobea
real hardware—problem on the boards involved.

When you get the message ERROR IN MENDRY CONFIGURATION, try
the following hints:

a. Restart the ND—SOOO aitor and give the comand:

ND-SOOO: NEDRY—CDQFIGJRATION ~—'

A list of parameters is displayed. Compare these
parameters with your PHYSICAL local memory size and
multiport size. Make sure the parameter values and
hardware—switch values are consistent.

b. Update the parameters using the command:

ND—SOOO: DEFINE—NEDW—CIXJFIGJRATIW .._I

(Remember to update the m—VQDE file with these
values as well.)

0. Reload SEMICS and use the command

>LIST-PARAMETI'EIRS «J

todxeckthecurrenttestparameters.Updatethevalues
bygivingthewunand

>SETF—PARANEI'ER o—J

and start specifying the parameters you want.
(Remember that you must now manually set ALL your test
parameters with the command >SE‘T-PARAMETER before
testing).
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8.1.5 Logging errors

IfyoudetectanyerrorsmtheCPUwhennmfingSBflCS, you
mstretumflxeCPUtoflmeNorskDatarepairoenter. Include
a file contaixfing the error messages frcm SEMICS where the
errors were detected. This file is called IDG—FILE:SYMB.

mtput from SEMICS can be assembled on the file by using the
TPE cowards:

>SET*PRINIZ'EIR-FIIE
>SE.'I'—PR1NTER-WDE

The following example illustrates hcw to direct output from
SMCS to the terminal and to the file IDG—FILE:SYMB at the

same time.

>sa’r-PR1NIER—FILE IOG—FILE:SYMB o—J

>SET—PR1NTER-NDDE DUPLICATE!) 0—'
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8.2 Nil-5000 TEST MACROPROGRAMS

8.2.1 DESMODUR

This section describes the test moroprograms for NDvSOOO.

A Warning

The ND—SOO/ND—SOOO verification system is designed to verify
and deck the ND—SOO and ND—SOOO instructions and operation.
Three types of tests are performed:

0 Bootstrap: only limited aspects of an instruction or
operation are tested.

omll:fluisisintendedtobeatestofthehardwareand
of the microcode used in the instruction or operation.

oMicrocode: fliisisneiruytoctxeckfliemicrocode. Itis
assuredthatthehardwareusedintheinstructimor
operation works correctly.

The test run starts by executing simple instructions. These
instructionsarethenusedfornoreccnplextests. I-kxnever,
the first simple instructions must themselves be tested, and
this is done by a test module called bootstrap.

Instructions are executed, and status registers and memory
cells affected by the instruction or operation are compared
against expected data. If they match, the ins‘tIuctim or
operation is assumed to work correctly and the test
proceeds. If any error is detected, all relevant error
information is saved and can be displayed upon request.

The verification system is intended mainly to verify the
logical functions of the necroinstructicn set. It verifies
that the macroinstmctions executed logically correct and
give the correct status and result. It is not a specific
hardware—design test.

Because of the extensive testing, it is possible the
verification test will discover marginal or hard hardware
errors with no connection to the instruction currently being
tested. Hardware errors may occur in the test
result/parameter setup, or in the checking afterwards. This
may lead to confusing error information, and it will be
necessary to check what really caused the error message.
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The verificatim test will NIP test the different
instructions under all coalitions, such as:

o Page fault
o TSB miss
0 Cache—miss
o PXING

Therefore, an instructim tested by the verification test

mayfailinamflxerpcrogram, wherescmeoftheextemal
conditions are different.
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How to get started

LID—500
Verificatim
System User The ND—SOO verification system runs under the user NSOO~

VERIFY—DWI. This user has all test programs linked together
readyforexecution, arflallthefilesnecessarytonmthe
verification system.

Initiate System 1. Log in as user NSOO-VEIRIPY-DQ’I:

13.24.24 9 JUNE 1987
SINI'RAN III - VSX/SOO VERSION K
ENTER NSOO-VEIRIFY-DO"! o—'
PASSVDRD: 3
0K
@

2. Enter the ND—SOO/ND-SOOO monitor:

@LVIQ “J
ND-SOOO NDNI’IOR Versicn J03 88. 4. 5
ND—SOOO:

3. Start the verification systan DESVDDUR:

ND-SOOO: DESNDDUR 0—1

******************‘k***************~k*****************~k********
****ND-5000 VERIFICATION SYSTEM****
**** VERSION: 87 . 12 . 10 ****
**********k*****************~k**************~k******~k**********

NOTE bbwymnmstspecifysmuetestnmparametersmfijtype
etc.) by answering the following questions:

DO you WANT DEFAULT TEST RUN(Y/N/H=HELP) ................. (Y)?: 93
SPECIFY IVDNITOR TYPE(M=MJLTI-USER,S=SImLE—USER, "/" ).. . . .-(M)?: ~—J
DO YOU mm" ALL MODULE W LISTED(Y/N/"/") ............. (N)?: ..1
TEST RUN mDE(D=DISPLAY,c=mmms,s=smP,"/") ......... (5)7: «4
TEST RUN SPEED(c=omPLEI'E,Q=QJIG<,"/") ................... (C)?: o—J
mxnvm(3778) NLMBER OF ERRORS ALWED(OCI‘AL"/") ....... (377)?: ._1
CPU 'I'YPE:=M)-500/I (O), ND—SOOO (S) or ND-SOO/IIO (G).. ..(S)?: A
TEST mDULE RUN (A=ALL, 0=0NE mDULE, "/") ............... (A)?: o—J
SPECIFY NAME OF FIRST NDDULE IN TEST RUN............... (IMH: 0-1
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mm Default values of directives can be specified by ~—’ . The
default directive is shown on the right in parentheses. The
"/" character can be used to correct any incorrect directive

given. It deletes all directives given and restarts the
request sequence.

Wical input must be ended with J. Na1~mxrrerical input
nustmtbeendedwith~flbutthemodulenamemustbeended

with ~—J . If an improper directive is given, an error message
is printed am the request is repeated.

Paranaters II) '10] WP DEEMT TEST RUN (Y/N/H=HELP) ............. (Y)?:

Default test run means that default test run parameters will

beusedbytheverificaticnsystenamithetestnm

initiated.

E (HELP) gives a list of the default directives:

Default test run is:
DIDNI’IOR TYPE: M=IVULTI—USER
TEST RUN MODE: S=S'IOP
TEST NDDULE RUN: A=ALL NDDULES
'I'EST RUN SPEED: C=CIMPLETE TEST
MAXIMM NLMBER OF ERRORS W: 3778
CPU TYPE: G=ND-SOO
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SPEEIFY MZNI'IDR TYPE(M=MJLTI—USB?,S=SDGLE—USER, "/")..(M ?:

Irmrrectmonitortypecauseserrormessagestobeprinted
which are not relevant to the instructim our operation being
tested.

IX) YO] m ALL MCIIJLE NAMES IJSTED(Y/N/"/")..........(N)?:

X(YES)Liststhetestnodulesinthesysbem:

.............. P A R T ltSIMPLE INI‘EEEIR WS’I'RUCI‘IWS..............
IFmBCXYI‘ LOADMDRD VDRDADD TYPELOAD
ADDRESSII‘G SIARITH WICAL DESCADDR
.............. P A R T 21ARI'I'I‘IME‘I‘IC AND (IDNI'ROL INSTRUCI‘IWS......
MIARI’I'H—l NEARITH-Z FIOAT—Cfldp FLOAT-ARIT “DAT-m
FLOAT—(DNV—w HDAT-CIX‘N-F FLOAT—CDNR LUJPI mom)
LCDPST INDEX STBITS BITFIQCLE SHIF'I‘OP
LOADADDR-l LOADADDR-Z LOADADDR-3 LOADADDR-4 IDADADDR—S
IDADADDR-6 LOADADDR-7 IDADADDR—B LOADADDR-Q IDADADDR—IO
LOADADDR-ll LOADADDR—lZ JLMPEIR EREE-INIT ERBE-EN‘IM
EIRBE-ENI'F ERBE—EN'I'PN EZRBE—EZNTS EREE—ENI‘SN ERBEI-EN'I'I‘
EREE—ENI'B BUDDY I—F—RES
.............. P A R T 3:9?l INSTRUCTIONSHuu................
WILL STRIKES—l STRIbCS—Z STRIbBS-3 STRIKES-4
STRINGS-5 STRESS-6 STRESS-'7 STRINGS—8 STRESS—9
S'I'Rlbm-IO STRIPES-ll STRIMSS-IZ STRIMS-l3 STRINGS-14
STERN—15 S'I'RIM3S—l6 STRIhCS—l7 STRIbGS—lS S'I'RIbES-lg
.............. P A R T 4zTRAP HANDLII‘E............................
SPEIZ-REE TRAP-l TRAP-2 'I’RAP-3 SPEXI-INS
TRAP—N—l TRAP—N—Z TRAP—N—3 TRAP—N—4 TRAP—N—S
TRAP—N—é TRAP—N-7 AD-HOC
............. P A R T 5: NDDULE mm SEPARATE TESTRUN........
SSMDV—l SELFI‘EST

TEST MME(D=DISPLAY,W,S=S’IOP, "/") ........ (S)?

g (DISPLAY): In this mode, no error checking and handling
aredone.ApartfmnthosenDdulestestingstrfimg
instructiors, all test modules eject this mode, 1.6. they
actasifmtestirrgismbeperfonned.b’bdulestesting
string instructions display the entire test conditions for
the first string instructim in the module. Then, control is
given to the operator.
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g (QJNI‘INIDJS): If an error is detected during the test run,

a brief error message is printed. Then, the test run is

automatically resumed.

§ (STOP): Ifanerror is detected duringthetestrun, an
extensive error message is printed. Then, control is given
totheoperator. andhecanmwusethetestnmcamends.

TEST RUN SPEED(C=CIIVIPLEI'E,Q=QJIO(,"/") .................. (C)?

9 ((IJMPLEI'E): The testprogram uses a complete set of test

conditions during the testrun, i.e., the instruction or

operation is thoroughly tested.

g(QUICK): 'I‘hetestprogramusesaquicksetoftest
conditions during the test run, i.e. the instruction or

operation is not thoroughly tested. Apart from those modules
testing string instructions, all test modules ignore the
test run speed and always execute with a complete set of

WM(377B) MEIR OF ERRORS ALWED(OCI‘AL"/") ..... (377)?:

'Ibtalmnnberoferrorsaooeptedduringflietestrm. If
exceeded, thetestnmisabortedandamessageisprinted

on the terminal.

CPU 'I’YPE=ND-500(G),ND—SOOO(S) or ND—SOOO w/ 570 FP(X)..(G)?:

Selects the CPU type to get correct data and results for
testing.

TEST WHILE RUN (A=ALL, 0=ONE MODULE, "/") ............ (A)?:

AzAll test nodules are executed in sequence.

0:0ne testmodule are executed in loop mode.

SPKIFY NAME OF FIRST VDDULE IN TEST RUN......... (IFWBOOT)?

This isthefirstnoduleinthetestnm. Theentiremodule
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 test run

Test nodules are placed and executed in sequence, starting
and ending with the nodules specified by the operator.
Ebrecution of test nodules continues as long as no errors are
detected. Whenanexroroccurs, thetestrunprints
information about the error. At this point the test run may
stopor itmayoontinue, dependingmthevalueofthetest
run parameters:

TEST RUN—MODE D=DISPLAY,9mm,S=S’IUP, "/" ) ........ (S )? :MAXIMXVK 377B}

Logging errors

Ifthetestrmstops,theoperatorcanusethetestnm
ocnmands to display additional error information given by
the test program. He may continue execution of the test
programorrestartthecurrenttestnodule. Hecanoontinue
inthecurrentnoduleaslcmgasthemaxjrmnnnmberof
errorsismtexceededortheendofthenodulereached. In
thesecases,hecanonlyrestartthemodule.fieoanplace
arxistartthenexttestmoduleinthetestnmbytyping
RESLME—MACRO.

Muenanerrorhasoccurred, itisimrxar'tanttooollectas
much information about it as possible. This can be done by
checking registers, etc.:

oCi‘eateafilewhereywspecifyalltheoanmrxisand
parametersyouwanttouse. Usethefileasaninput
fileinamodejob.

o Dumptheoutput ontoa file.

The example below slms how to log error infatuation on a
file called HIS—FILESYMB.

@400}: <input file>,LOG—FILE:SYMB ._1

WhenyousendthedefectivemoduletotheNDRepairCenter,
include a hardcopy of the log file.



Chapter 8 Test and utility programs 171

8.2.2 FLOTILJE

General

This section describe the program FLOPILJE and explains how
to use it.

Whatmmcan

FLUTILJE is a verification program for the floating
instruction set.

There are also other verification programs used for this
purpose (SUPER and LIBTEST), but they have some weak points:

oOnlyalimitedsetoftestdatacanbeused

0 Only parts of the addressing facilities of the ND~
SOO/ND—SOOO instruction set is used

0 It is difficult to implement execution of instructions

in a controlled environnent, such as:

Cache miss/hit
TSB miss/hit
Page faults/restarting
Mud aUgnhg
PXINS
etc.

0 Lack of testing with MISTANI‘S. Because these will
beocmeapartoftheihstructimoode, theseoperands
willbermtedttmghotherpartsoftheharflware, and
will, therefore test other parts of the system

‘I‘hepirposeofFLUI‘ILJEistofillthisgapini-hetesting
of the floating instruction set.

0 Generate RAW test data — no check on legal values.

0 Use instructions with a wide spectrum of addressing
modes, including OJNSTANTS.

o Execute instructions in the following situations:

Cache hit/miss
Dump dirty cache
TSB hit/miss
Page faults

0 Put operands in odd addresses (WORD CROSSIME)
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oDependingmthe:LmADDRESS}ocxcmmandintheload
file, one of theoperands will cross the page limits and
generatePXIIxG.

oForeachinstructiontype, itchecks thatthesamedata
set gives 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
expectedresultandstatusaremade, usingonlyregister
operands, anditchedcsthatbothresultandstatusare
the same for all addressing modes.)

0 Insaneinstructims (SIN, CBS, ASIN, ACOS, ATAN, ATANZ
andSQRT), theresultsshouldlaybetweencertain
limits, armditischedmdthattheydo.

Options before test run starting

Oarmand=L

Carmand=S

Command=C

Listthetestedinstructionswiththeiraddressesand
operands.

Specify fixed test data. If you want to loop on certain test
data, youmayspecifythesea53*20ctalvaluesof 11
digits each.
Seetheexanpleoftheuseofthiscamandinthesectim
"Ruining HUTILJE".

Pass instructions. You may skip instructions that you don‘t
want to test. Useful if you notice that a certain
instructionfails, andywwanttoloopandchecktheother
instructions without being stopped each time the failing
instruction is tested.

Save the test data and the result/status from the test data
on a file. This file may be used as input to a later test
run(maybeonamtherCPU)tocanparetheresultsbetweenr

uns
rI'he file name is HUI‘SEI‘UP:DATA.

Use the test data and result/status frcm a file as input
(see cannand="N"). The test data is used, and the
result/status is checked against the result/status on the
input file (expected result).

Theccmnarxichangesbitminm'El fronOtolorvica
versa. If charged to l, 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-ndss will allways occur.
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Options if error is discovered

Stop on error (S) Stop on the first error. The error information will be
displayed and the nmitor prompt will occur.
You may continue with the command: CDNTINUE.

Continue on error
(C) Continue on error. The error information will be displayed,

and the test run continues, generating new test data.

looping m failing
test pattern (1.) The error information will be displayed. The test run will

continue, using the failing data set as test pattern.

Options for environment

The "HIT—TEST—FACIOR" parameter can be set frcm O to 4:

oO='Iheoperandsi_nthedatamenowillallwaysbein
thecache.

ol=fl1eoperarxiswillfirstbetestedwithCAOiEHIT,
thenwithCACHEMISS.

.2='Iheoperandswillbetestedwifl1CA£}IEHIT, CAGE
MISS arxiDlW—DIRI’Ymcachx-z.

o3=TheoperandswillbetestedwithCACHEHIT, CACEE
MISS, UMP—DIRTY on cadwe and MISS in TSB.

o4=TYmeoperarxiswillbetestedwiUnCAGiEHlT, CAGE
MISS, UMP—DIRTY m cache, MISS in T88 and PAGEFAULT.
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Running FLQTILJE

'I‘hissectimsrmsanexanpleofl‘mtommrlmusing
default parameters.

mnERmmflXDABERaEST~J
PASSMDRD :

@@ ‘—’

ND—SOOO/SOOO NDNI'IOR Versim 303 88. 4.15 / 88. 4. 5
ND-SOOO: D—PLA F'LOI‘ILJE ~—‘

ND—saxx 595.4

F L O T I L J E - FLOATIMS TEST (DHB 87.11.06)

USE flr'rORrfiip ON cumanms AND
"E'TORERPLMTOIGL

NOW lPLSO ROSSHME2TO RUN ONIT)500/2rmu}umms; USE "F" G}mMND1

GJTQND(A,CJLE,FJLIHN,OJ%R,S)/R/ 94
RUN/LIST TESTED INSTR./SPECIFY TESTDATA/PASS INSTRUCTION (R/L/S/P) /R/:~J
STOP / crmnTNME / LOOP 0N FOUND ERROR PATTERN (S/C/L) /S/:~J
WILL GETTVHE RNTXTdTEST DATA, SKXB ON ERROR.
GIVE HIT TEST FACTOR (0—10) DEF = 9 :~J

II
I!

H
II

II
H

II
H

II
H

II
H

H
H

II
II

II
H

H
H

Han] MANY LCXDPS SHUJLD BE} DONE (DEC) (O=FOREVER) : 0-1

NIMBER OF INSTRUCTIONS TESTED : 2592B * 10D = 344301)

ImPII‘G ; HITI'ESTFACIOR : OD
IDOPII‘G ; HI‘I'I‘ESTFACIOR : 1D
1'.u ; MTTESTFACIOR 1 2D
LOOPIm ' HITTESTFACI‘OR : 3D

Logging errors

YoucanlogenorstoafilebyusflugtheQ’DDEocnmarxiin
SINI’RAN. 'I'hestartupprocedureandtbeparanebersmst, Of
course, be specified on the input file. How to log errors to
the file LOG—FILE:SYMB, is illustrated below:

@DDEI <input file>,Im-FILE:SYMB «J
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8.2.3 PIPELINE EXERCISER

This section describes the Pipeline Exerciser and explains
how to run it.

General

The pipeline exerciser consists of four different fragments:

Fragment 1 uses simple macroinstructions, executed in a way
that creates predefined pipeline situations.

Fragment 2 exercises different addressing modes in different
pipeline situations.

Fragment 3 tests instructions before and after exceptions
(trap situations are used).

Fragment 4 combines a set of "heavy" instructions and

address nodes.
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How to run the test

Log into the user NDSOOO—PIPELINE, start the ND—SOOO
Monitor, and enter the follmirxg ommands:

ND—SOOO:PIPELINE-ED(ERC ._1

————————————— PIPELINE EXERCISER—-———-——-—--———--——-—-

(IIMEN'I‘
You must define two parameters before the Pipeline Exerciser
can start:
TEST RUN MODE:
E: If an error occurs, an error message is printed out.
B: Ifanerroroocurs, theprogramstopsandyoican

examine registers.

IDOPGIJNI'EZR:'IbtalmnberofloopsinatestIm.

TEST RUN MDDE (E=EIRROR-MEZSSAGE,B=BREAK POINI‘,"/" ......... (1:3)?»-J
TUPAL NLMBER OF LmPS IN TEST RUN (OCTAL, "/") ........... (1)?"'_7_ v—J

WP
Duringthetestnm,theprogramoommtsthenmnberofloops,
inthiscase7(oct).

***************** E N D O F T E S T R U N ******************

ND-SOOO:

Logging errors

canlogenors‘toafilebyusingthemaommamm
SINTRAN. Thestartupprooedureandtheparanetersrmst, of
course, be specified on the input file. How to log errors to
the file LOG—FILE:SYMB, is shown below:

@0013 <1nput fi1e>,LOG—FILE:SYMB «J
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8.2.A MMS TEST

Files

The memory management (WIS) test program is a stand-alone
test program. It is designed to test the different
operations performed by the memory management system, and
file microcode.

Its basic task is to We trap situations in M6. These
are:

0 Protect violation

Page—fault

o Index—error (a type of hardware fault), on both data and
program MS.

0 Instruction sequence error (tested in conjunction with

nmltidomain calls)

'Ibcreatethesetraps, flieprogramnodifiesbothflmeDmlain
Information Tables (DIT) and the Physical Segment Table

(PST) during execution. The traps arising are handled
locally, and different tests to evaluate the trap are

performed.

Since the MVS test creates fatal traps by altering wotents

inPS'I‘andDIT, it is importantthatmctherprogramcan

access the actual table entries. Therefore, fixing of pages
usedbythetest, nustbedonebeforestarting. (WAS—
T‘ESTzMACR will do this.)

Inthepresentversim, it'sneoessarytolmowthestart
address of PST (i.e. PSTP). Use the comand

WWWIWRATION

to get this, and give it as an input parameter to the
program. You must be a privileged user to do that.

If errors are detected, error information is printed ix) the

terminal if specified.

a M‘G-TEST—hm is the main program.

a WS-TET—s / NMS-TEST—3:m are program code placed
onsegnentsZandB. rI‘hiscodeisaccessedfrcmthemain
program, after the segment's capability or mapping
tableshavebeenaltered. Aocesstooodemoneofthese
segments causes the wanted trap oonditim.

o WS—TESsDE, links and loads the three programs to the
domain WIS—MT.
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o HMS—FIXMACR, is a macro for preparing the test for run.
It places the program, and fixes the wanted pages into
mmry. Before giving the ccnmand RUN, you must make
yourself a privileged user (this macro must be started
from user SYSTEM). This is done by patching the PIA bitinto the domain info table for domain 0.

The M6 test is separated into different fragments,
classified by the type of trap.

Running the M13 test

Starting the M48 test:

1. Log onto user SYSTEM.

2. Start the ND—SOO/SOOO monitor.

3. Type the command (NSOO—WB—TEST)WB—FIX.

This causes a :MACR file to be executed, which performs
several patches, a mnRY—CDNFIGJRATIGQ command, and a LOOK—
AT-REBISTEZR PS ocmnand.

MxenymseetheND—SOOO: prompt, ymnmstentertheocnmand
"LOCK—AT—PHYSICAL—SWI‘ 310 x, where § is the last digitof the PS register. You must change this location to a "l",
as shown in the example below.

NUI‘E
After entering the RUN ocmnand, you are asked for the
value of the pointer to the physical segment table.
This value appeared in the output from the MEIVDRY—WND.
SincethescreenisclearedwhenyouentertheRUNcannand,
younmsttakemteofthisnmnberpriortogivingfl’iemm
conmand.

@_N_D 4
ND—500/5000 NDNI'IUR Version J03 88. 4.15 / 88. 4. 5
NIB—5000: (N5000—-NMS-TEST)M’IS-FIX o-J

N500: D~PLACE (N-P’P’XSWIVS-TEST

N500: m—AT-Rm STl
STl : OB PER
STl : DB 2
8T2 : OB .

N500: FIX—S—S 1 P 0 2177778

N500: FIX-S—S 1 D 0 1337778

N500: FIX-S—S 2 P 100000008 100077778
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N500: FIX-S-S 2 D 100000008 100077778

N500: FIX-S—S 3 P 100000008 100077778

N500: FlX—S-S 3 D 100000008 100077778

‘ N500: MEVI

PART WIDTH N100 NSOOP NSOOD
08— 177778 Y Y Y

PAGE WORD BYTE
ND-lOO ND-SOO ND-100 ND—500

ND-SOO address zero: 004000 000000 00010000000 00000000000
ND-500 register block: 004112 000112 00010224000 00000450000
Physical segment table: 004152 000152 00010324000 00000720000
WIP/PGU table: 004111 000111 00010222000 00000444000
N500: ImK—AT—REEIS’IER P
PS : 114220001178 .

ND-SOOO: IKXDK-AT-PINSICAL-SEGVIENI‘ 310 117 ._l
pasas o 3108: 08 PERMIT—DEPOSIT ~J
Fuses 0 31013: OB BYTE
msas 0 31013: 08 1 ._1
passe 0 31113: 08 1 «J
ND-SOOO: RUN -J

xxxxnxxxxxnnxnxnxxxnxxxnnnnnannnxnnnnxnnnxxnunnxxnnwxxnnxxnxnxnxx

xxxxxnnunnxnnununnannxxannxxxnnnxnnxnrxxxxnnxnnnxxnunnnnnxxnnnx

**** ****
**** MEMORY MANAGEMENT TEST ****
**** ****
**** VERSION : 870618 ****
**** ****
KxnnnnnnnnxxxxnaAaAAxxnAxxxaanxxnnnnxAAxxnnnnxxnxxxxnnnxxnnnxnnan

xxannnnnnnnxnnnxxnnnxnAnxnnxxxxxnnxxnxxnnnnnnxnnnxxnnnxxnxxnn Kflh

LOG ERROR mszssas ON A FILE (Y/N ,"/") .......................... (N)? ~—J ,

POINTER m PHYSICAL SEG’IENI' TABLE (OCTAL,"/") ..................... (—)?:720000 ~15? ,
IS'I’HEPRIXERAMRUWDBONASOOOCPU ( Y/N ,"/") .................. (Y)?: :1
TEST RUN mDE(E=ERR0R—MESSAGE,B=BREAK—POINT,"/") .................. (E)?: A
TOTAL NUVKBEIR OF mops IN TIST RUN (OCTAL,"/") ...................... (1)7: ~—'
FRAG'IENT TO RUN (1,2,3,4,5,6,7,10,11,12,13 H=HELP,"/")..(AIL WP 13)?: o-J
W12 IS RUNNING —— LmPNUMBER: 000000000008

*****‘k*~k* END OF TEST RUN *k-fidrkkk-Ink

ND—SOOO: _e_x__ o—J
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Logging errors

Chapter 8 Test and utility programs

'I‘osavemportederxnrmes’sages, ymcandothefollowing:

@vDDE (input file>,<ezr-mess—file>.l

where (input file> is a mode file starting the test with
default parameters set, and <err—rness—file) is an output
file storing the error printouts. The mly thing you should
remember is that you must set the privileged intmctims
allowed first.



Oiapter 8 Test and utility programs 181

8.2.5 PAGE FAULT EXERCISER

The Page Fault Exerciser is a mere-written test program
that supplies test instructions running in a page-fault
environment. The Page Fault Exerciser test runs test
sequences in which instructions deliberately overlap page
bmmdariesflhis is done to insure that the hardware handles
the page fault correctly. The best way to become familiar
with the test is to start it, and then give the INFORMATION
ccnmand.

First the swap file selection

emlstfilst decidewheflxerywwanttousethecurrent
swap file for swapping or directly use DSEG as original
segment. Using the standard swap file is much faster for
starting and exiting, but steals about 3000D pages of the
available swapping space. The DSEI; option does not take any
swap file ressources, but whenever you leave the program,
the swapper writes the 29 segments back to the DSEIE, which
takes about 1 minute

Two mode-files are available for changing the swapping path,
logged under PAGE-FAULT—TEST:

@bde USE-SWAP-FILEzMode 0—1
_____________________________.Ll_

and

@Mode USE—DSWFILEWbde! , o—1

The default installation option is USE—Dsm—FILE. Ycu can
changeitwheneverywwant,bynmningcneofthetwonbde
files, providingnohodyis using PF exerciser atthe same
time.
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Prepare for testing

Precautions

The second step is to become privileged. You trust logg in as
userSYS'I'B/I, amipmeparethefollmingmacro, ortypethe
following oomnands directly at the console:

NSOOO: PLACE (PAGE—FAULT-TEST)PF—EXERCISERwJ
M1D02LOQGATflEEISfl§2PS~J

PS : 454540000068 EXIT ._I
0‘

Physical segment number

N5000: m-AT—PHYSICAL-SKMENI‘, 310B, 63 -J
PHSHS() 3108: CB PERMIT-J
PHSEG 0 3108: DB BYTE ~J
risae 0 3108: 08 ioJ
PHSBS() 3118: CB EXIToJ
NaXXk gggoJ

Theyarequiteobviws: Simeyouwillbenmrungasa
privileged process, you are allowed to execute any
instuctimforthesystem. Alwaysrembertocheck‘l-he
SWAP-FILE size before running the program. There should be
at least 3000 pages available for other processes, unless
ymwanttonmalone. Ifyougetthemessage

m MORE AVAILABLE SWAPPII‘G SPACE

try to place the domain using DSEI; files as swapping files.
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Session example

SimeywarerwmingwmderTPaitrol, youcanchangeyour
terminal type, print the date, display the program status,

or even prepare some mode files for later use. Here is one
example:

@ (Logged under user SYSTEM)

@ND—SOO—MDNI'IORJ
N500: PF—kemiserJ (Macro doing all the patches)

TPE Monitor, ND—SOO — Prerelease: A03 - 1987—02—10

PAGE—FAILT Exerciser for ND—SOO/SOOO — Version A03 — 1987~12.20

-INFO- The oannani MOMTIGQ gives you a full program description.

lberofdatasegmentusedforthatestrmtinest29

YwarermmingmanND-SOOOCW.

Data patterns initializatimmait. . .
— Segment 30
Finished .

The oarmand HELP gives you the full list of available ommrxis

TPE>PROGRAM—STA'IUSJ

TPE PRCXERAM STATUS: 1987.11.30 12:45:11

TPE version........................ : A03 — 1987.02.10 (Prerelease)

Console deuce 36D / 448
Printer device/mode................ : 36D / 44B / normal

Stoponfull page .................. : Off
Test program file name............: PF—Ehreroiser—ADB

Data segments available ............ : 2D230D
Data segments used for test ........ : 20:3OD
Program segmentsused for test ..... : 2D130D

Data pattern number 1

Datapé‘tternregeneration oount....: 50000
Histogram function isturned....... : Off

TPE>RIJN-AIL~TESTSJ

Sequential run is started at 1987.11.30 12:52:05

- Program segment 30

[Gumtingfrcato30D

Sequential run finished.
Data pattern verification. Wait. . .
- Segment 30
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Finished.
W

No error

Randcm run is started at 1987.11.30 14.05.43
Test ooxmter: 50000
WT
Immts every 100D loops

Data pattern verificatim. Wait. . .
— Segment 30
Finished

“L,
No error ’

*** Data patterns regemratim with next: pattern number : 2

Data pattern initialization. Wait. . .
- Segment 30
Finished.
Test oomter: 12500

lHereIpressedtheESCAPEkey

Run about'bed by ESCAPE at 1987.11.30 16:11:54
Number of executed test sequences : 12576

== ESCAPE ==

TPE>SERVICE-pROGRAMJ

PF—ServXW-AT—ESCAPE-REBISTERJ
Register name: Ed

P 02000000011J
L 01000142751 . J

PF-ServflKDK—AT-PRWRAM J
Address: 2 ’ 11

02000000011: PCTSB .1
02000000013: DCI‘SB .1
02000000015: RETD . J

PF-Sexv>VERIFY-DATA—PATI'EZRN J

I Always verify memory before exiting

Data pattern verification. Wait. . .
— Segment 30

lNoenordetected

Finished.
PF—Sexv>EXIT J
'I'PE>EIXIT J
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Error reporting

Most of the traps are enabled during the RUN. (If a failure
leadsboatrap, itisreportedarxitheRUNisaborted).
Some information is displayed, and the SWIG-PROGRAM can
be used for further investigating if needed. However, the
program or whole system may crash, making it impossible to
report errors. If this happens, a potential problems exists
in the computer.

The error message

Wenatrapisdetectedandreportedtothetestprogram,

information is written to the selected Einter device:

ownerethetrapoccun‘edzeitherinthetestsequenoe
presently active, orinthemainprogram loop (the loop
which extractsthetestrmtine parameters franthe

tablewheretheyaredefinedandmid‘r activates it).

oThetesttableixflex(oanbeusedlater toreproduoe

theez'ror.)

.Thetrapmrnberarxinane.

o'I'heprogramaddressWregisteflxmenthetrapoocurred.

You are asked if you want more information. If your arswer
is YES, the following is also printed:

o The expected irstructim/adressing/operam type, fmn
the table.

0 The disassembled failing instructim found in program
memory.

0 Some registers dumped from the trap stack: P, B.aux, L,

B, R, 11, I2, I3, I4.
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Example 2:

Ifytmfoxgottopatchthephysical segrent‘bobecme
privileged, this happens after a few swafls:

***ERROR, 'I‘raphasbeendetectedintestsequenoe:
.L

+Testtableindex.... :00032D +
+ Trap lumber/name... : 33 Illegal instruction code +
+ Program address ..... : 020000000118 +
+Baseaddress(8)....:000000000008 +

Do you want more information (YES or NO): E J

TRAP definition: 33 Illegal instruction code

CURRENTLY USED TEST TABLE:

Test routine address“ 020000000108
Test instruction........z CI‘SB
Addressing modes ........ : Not applicable,Not applicable,Not applicable
Data type Not applicable
Base address 8 register.: 020000000008

FAILURE INFORMATION

Instruction failing..... : PCI‘SB

Privileged mtruction!

Pregister .............. : 020000000118
8.aux ................... : 000000000008
L register.............: 010000647048
Bnegister.............. : 000000000008
Rregister.............. : 000000000008
11 register............. : 000000000008
12 register.............: 000000000008
13 register............. : 000000040018
I4 Iegigter.............: 173320040008

Doymwanttooontixmethetestxm(YESorm):§J

TPE)

REMEMBER: These messages will appear only if the local trap handlers
are enabled (default when starting). See the oomands
>DISNBIE~LOCAL~TRAPS and >ENABLE—IDCAL—TRAPS)
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Example 1:

..o

TPE>RUN—AIL-TESTS J

Sequential run is started at 1987.10.30 10:12:05
— Program segment 30
Sequential run finished.
Data pattern verification. Wait. . .
- Segment 30
Finished.we"...
Randan run is started at 1987.11.30 11.05.43
Test counter: 50000
Data pattern verification. Wait. . .
— Segment 30
Finished.we”.
*** Data patterns regeneration with next pattern number : 2

Data pattern initialization. Wait. ..
— Segment 30
Finished
Test counter: 12500

+Testtab1e index. : 00182D +
+Trap rumba/mane... : 36 Protect violation +
+Pzegramaddress ..... :330002237648 +
+ Base address (8).... :05000033776B +

Doyouwant more informations (YES or NO): YEJ

TRAP definition: 36 Protect violation

CURRENTLY USED TEST TABLE:

Test routine address....: 330002237638
Test histructimm DIV4
Addressing modes........: Local Indirect, local Indirect, Descriptor
Datatype.............. : Double
Base address 13 register. : 050000337768
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FAILURE INFORMATION:

Instruction failing..... : DIV4
Pregister 330002237648

Test routine addr. + size of EZNTD, OK.

Baux 000000000008
Lnegister.............. : 010000647048
Bzegister .............. : 050000337768

flame 0K.
Rregister 000000000008
11 register.............: 000000045008
12 register ............. : 000022300008
I3 register ............. : 000000040018
I4 register ............. : 173320040008

Doywwantmoaitilmethetestnmwmorm): 119.!

TPE>SEIRVICE—PRCX~IRAM .1

PF—SeIV>VERIFY—DATA—PA'I'I'EIRNS J

Data patterns verification. Wait. . .
— Segment 5
Address Ebcpected value Found value Data type
0500034206 24572425424 00000000000 Sauce operand data

I
A source pointer area has been over—
written. This should never happen, and it
means something is wrong.

....

Finished .
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8.2.6 FLOATING POINT TEST

General

FLOAT—TEST is a diagnostic program designed to test four
arithmetic boards on ND—SOO/Z, and ND—SOOO omputers. All
instructicns tested are simulated in software, i.e. the
expectedresultoanputatimdoesmtuseflxee>¢emal
arithmetic on the ND-SOO/SOOO computers. Following the
ompltatim of the expected result the actual instruction is
executed, producing the actual result. The two results (Le.
theexpectedandactualresults)arenowoowxparedand, in
thecaseofmiequalresults, flaeprogramflagstheerrorby
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—SOO/SOOO.
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Getting started

Chapter 8 Test and utility programs

In addition to the program files, FLOAT—TEST contains a data
file called HINGI'EST-DATAmATA. This data file contains a
set of carefully selected operands and precarplted expected
results.

To run FIDAT-TEST, do the following:

1. Log in as user FLOAT—TEST

3mm will respond with the following:

13.23.59 6 OCTOBER 1987
SINI'RAN III - VSX/SOO VERSION K
ENTER mom-TEST A
PASSVDRD :21
G<
@

2. Now, enter the ND-500/5000 monitor:

@ *-'
ND-SOOO mm}? Version XXX
ND—SOOO:

3. Activate FLOAT—TEST by typing:

ND—SOOO: FIDAT-TEIST ~J

TPE aitor, ND—SOOO — Prerelease: XXXXX

~—- FlDAT—TES’I‘ ———
—-—- floating hardware diagnostics —-—

The ocmnand HELP gives you the full list of available
ocmnarfls
TPE)
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Running FLOAT-TEST

Logging errors

The oonmarxi FUNCTION—TEST is used whenever the user wants to
perform a comprehensive hardware test. The ocnmand is
reocrrmelfled for field testing and runs continuously until
the ESCAPE key is pressed. in the first two passes HJNCI‘ION-
TEST uses input data from the file WNCI‘EST—DATAzDATA. This
file omtains, in addition to operands, preocnputed expected

results. Consequently, these passes will be very fast, and
will flagseverehardwareproblems. Frunthethildpasson,
FUNCTION—TEST generates data using random number algorithms.
Systemtimeisusedtogeneratetherandcxnmmbers.

The command is given as:

THE) RJNCI‘ION-TEST 0—1

The program responds by displaying the "Pass mint" number,
i.e. the current pass number, and the "Test Number." The

"Test Nmnber" gives the number of the currently executing
test.

All detected errors are sent to the error log (i.e. the
terminalorafile), whichissettotheterminalby
default.

Atfleerflofeverypass, theprogramdisplaysthemnnberof
ounpletedpassesandtl‘etotalmmberoferrorsfoundduring
thecurrentfxmctimtest.

It is possible to log errors to the terminal, to a file, or
to both the terminal and a file. The SEP—ERROR—LOG oonmand
is used for this purpose.

Theocnmandis given as:

'I'PE>SE'I‘—EIRROR-LOG o-J
Icg Type < Term / Disk,/Eoth /1«xe >; Tenn~4

If the "Disk" or "Both" option is chosen, the program
prompts for the error log file name.

Error log File: FUNCTEST—ERRORzDATA o—J

Note that the error log file is not an ASCII file and
should, preceding beopenedusingtheprogramonly. The
error patterns has pattern numbers starting from 1000. Each
failing data is logged along with the nine imnediately
preceding patterm (if as many as nine patterns exist). Each
failing data creates one pattern in the error log file.
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Reading the error log file

Miscellaneous

Theprocedureforreadjngandexaminingtheerrorresultsis
as follows: Take a directory listing (i.e. LIST—PATTERN—
DIRBCIDRY) of the error log file you have chosen. The nunber
ofpatbernentrieswillbeequaltothemrnberoferrors
thatoccurredmzringthelastnm. Readthedesiredpattern
into armory using the READ—PATTERN—INI‘O—NDDRY command. Look
at the header using the EDIT caImand. This will tell you the
test number. Examine the buffer using the Slm—PA'I'I'ERN—IN—
NIEMDRY 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 cannand amputee the simulated
resultsandperformsahardwaretestcnthedataexistingin
the nemry buffer. If the memory buffer is not initialized,
or if no pattern is read frm the specified file, RUN will
give the following message:

Novaliddatainthebuffer“

'I’heRUNccnmanddisplaysflvetestmmberofthecmrently
executingtest. Inthecaseof errors, appropriate error
nessagesaredisplayed.

Testnumber XXXD

Ifatesterxiswithouterrors, theprogramprunptis
redisplayed.

For further informatim on ROMP-TEST, see the FIGHT—TEST
User Guide.
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8.2.7 OCTOBUS

The Octobus Test Program runs stand—alone in the ND~lOO,

controlled by the 'I'PE monitor. The program must be

dmmloaded fun a floppy. Its basic fmtions are:

0 Test the octobus controller in the ND—lOO line driver.

c Find the octobus omfiguratim.

Octobus test commands

The ocmnands available for the user are:

c SET—FARMERS <1oop> <abort> (suppress) <error report
level)

. LIST-HW-OZNFIGJRATION

o RUN (test sequenoe>

SET-PARAMETERS

'I‘heusercansetparametersthatdecidethebehaviorofthe
RUN command. The parameters are listed below, and their

default values are shown in parentheses.

a Loop mode (NO)

0 Abort mode (Yes)

0 After how many errors (10)

o Suppress error nessages (No)

rI'heusercanalsospecifytheappearanoeoftheerror

messages. This is done by answering 'Yes‘ to the question
'Define error reporting level‘ . rI‘he following questions must
then be answered (default values in parentheses):

0 Controller number (Yes)
The number of the failing octobus controller.

0 Hardware device number (Yes)
The hardware device number for the failing octobus
controller.
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0 Type of error (Yes)
Specify what is wrong.

0 Error information (Yes)
This information depends on the type of error. It may be
register contents, or found and expected values.

a Dwoding of status (Yes)
Decoding of register contents shown under 'Ebrror
information'.

LIST-HARDWARE-CONFIGURATION

This oonmand finds present cctobus controllers, and all the
octobus stations present for each controller. These stations
maybetheMFbuswltroller, fleACCParfl/crtremm
nodules. before returning to TPE, a configuration table is
shown. This table consists of, from left to right:

a Octobus commoner number

9 Octobus hardware device number

9 Receive ident code (level 13)

e Transmit idait code (level 13)

o The octobus controller‘s station number

19 Stations seen by the octobus controller

RUN

Using this oamtam, you can run all tests (default), only
one test or a sequence of tests. The available tests are:

1. Check transmit — receive loop

2. Loop all possible patterns

3. Check receive FIFO length

Test 1:
The controller sends one byte to itself. The transmit
and receive parts are tested.

Test 2:
The controller sends all possible bit patterns to itself
arxioanparesflietransmittedarxireceivedpatternsto
check if the controller is able to transmit and receive
all possible bit patterns. '
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Logging errors

Test 3:
The controller sends several bytes to itself, and detect
when the receive FIFO is full. The size of the receive
FIFO is checked.

The program always tests the following items, without user
intervention.

0 Status registers

o Interrupt and ident codes

0 The ccmbinatim RFI‘ (Ready For Transfer), IE (Interrupt
Enabled) and ID (Interrupt Detected)

Ifywsl‘wlddetectanyerrorsmthecnlarfldecideto
returntheCPUtotheNDrepaircenter,pleaseim1udea

filecmtaflfihgtheerrornessagesfmnflectotmstest
Mmetheermrsweredetected.

mtputfrmthecctomstestcanbeassembledmafileby
ushngtheTPEcomnands:

>SET—PRINTER-FILE'
>SET~PRINTER—WDE

The following example illustrates how to direct output frrm
'I'heOctotmstesttothetennmalandtothefilewG—
FILE:SYMB at the same time.

>SET—PRINTER—FIIE IOG-FIIE:SYMB
>SET-PRINTER-PDDE DUPIJCATED
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8.3 VERIFICATION

8.3.1 SUPER

Chapter 8 Test and utility programs

PROGRAMS

This section describes the verification programs for ND—
5000.

Test description

This section describes SUPER and how to run it.

Running SUPER

This test verifies that the ND—SOOO CPU calculates
correctly. The SUPER test uses input from several files.

The test verifies the Floating Arithnetic and the Slice.

‘I‘heSUPERsoumefilescanalscbeusedasinput filestc
the FORTRAN ccmpiler to verify the carpilatim.

The results are canpared against a control—copy file. If the
result is correct, "0K" is written after every printout.
lncaseofanincon‘ectresult, "ERR"andtheactualarxi
expected result are written.

The results are printed out as octal mnbexs (22 digits).
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mm NDSOOO—SUPERTEST ,_1
PASSWORD: :3
OK

@flé '4
ND-SOO/SOOO MONITOR Version 100 (preliminary) 87. 6.16 / 87. 9.17
ND-SOOO: RUN—SUPER o-J
SPECIFY FIRST SUPER TEIS’I'RIN..(ETIHYL,HEXAT,BR-60). .(E’I‘HYL)?E'I'HYD—J
SPECIFY CPU TYPE.(S = NIB—5000, X = ND—SOOO W570 FP)..(S)?;S:]

N500: m *******~k*****~k***********-k******~k*~k

N500:(fi* SUPERTESTRUNETHYL *

N500: (I: * RUNNING CN ND—SOOO *

N500: (I: ***~k****************~k*-k~k*~k~k********

N500: PLACE SUPER

N500: RUN

THE pomsp OFTHEVDIECIJLE IS ..01
THE ORDER OF THE PRINCIPAL AXIS IS 2

MMBER OF SUBGRGJPS : 2
NLMBER OF SUBGKIJPS : 2

ITERATION Ml: 2, TOTAL ENERGY : —78.36878 14071627464210377072508 OK

I'TERA’TION No.2 3, TOTAL ENERGY : -77.92968 14071573377553327214638 OK

ITERATTON NI: 4, TOTAL ENERGY : —77.94551 14071574406243673070738 OK

ITERATION ML: 5, TOTAL ENERGY : —77.94641 14071574443701672234318 OK

ITERATION No.2 6, TOTAL ENERGY : —'77.94647 1407157444604203305325B OK

I'I'ERATIm M1: 7, TOTAL ENERGY : -77.94648 14071574446201033104748 OK

ITERATION ML: 8, TOTAL ENERGY : -77.94648 14071574446211605114558 OK

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
Total time logged on ND—SOO/SOOO monitor: ...............
ND—SOO/SOOO CPU time used in last run: ..................
ND—lOO CPU time used by ND-SOO/SOOO process in last run:
rTotal ND—SOO/SOOO CPU time used: ........................
Total ND—lOO CPU time used by ND—SOO/SOOO process: ......
Total ND-lOO CPU time used: .............................
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N500: PLACE SUPER

N500: RUN

MPOINFWOF'I‘IEPDLEQJLE IS ...CI‘1
THE ORDER OF THE PRINCIPAL AXIS IS 2
Nil/IBEROFSUBGRCUPS: 2
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NUVIBER OF SUBGRCXJPS : 2

ITERATION ML: 2, 'IUI‘AL ENERGY : -233.71204 14106466622041746061408 OK

I’I'ERATICN ML: 3, 'IUI‘AL ENERGY : —231.75253 14106370051334707230148 OK

ITERATION ML: 4, TOTAL ENERGY : —231.55939 14106361715074640346508 OK

I'I'EIRATICN ML: 5, 'IOI‘AL ENERGY : -231.54454 14106361331622371605323 OK

I'I'E'RATICN ML: 6, 'IUI‘AL ENERGY : -231.54566 14106361354127420141508 OK

ITERATION ML: 7, 'IUI‘AL ENERGY : -231.5469l 14106361400427341145068 0K

ITERATION ML: 8, 'IUI‘AL ENERGY : —231.54746 14106361411521013741268 OK

ITERATION ML: 9, 'IUI‘AL ENERGY : -231.54767 14106361415061665401428 OK

ITERATIw ML: 10, 'IUI‘AL ENERGY : —231.54775 14106361416237731562748 OK

I'I'ERATICN ML: 11, 'IUI‘AL ENERGY : -231.54777 14106361416564314750408 OK

ITERATICN ML: 12, 'IUI‘AL ENERGY : —231.54778 14106361416673552610608 OK

ITERATIGJ ML: 13, TOTAL ENERGY : ~231.S4779 14106361416723324655728 OK

ITERATION ML: 14, 'IUI‘AL ENERGY : -231.54779 14106361416733206661428 CK
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
'IbtaltimeloggedSOO/SOOOnmitor................ 2h54min15.58
ND~500/5000m1t3meusedinlastnm................. 2h48min47.0s
ND-lOO CPU time used by ND~500/5000 process in last run: 11.3 s
'Ibtalm—SOO/SOOOCPUtimeused......................... 2h53min 3.45
'I‘otal ND-lOO CPU time used by ND—SOO/SOOO process: ...... 12.7 5
Total ND—lOO CPU time used: ............................. 15.6 s

N500: PLACE SUPER

N500: RUN

THE POINT GRQJP OF THE NDLEQJLE IS ...Cl
’I’HEORDEROF'IHEPRINCIPALAXIS IS... 0

NLMBEZR OF SUBGRQIPS : l

ITERA'I‘ION ML: 2, 'I‘OI‘AL ENERGY : -2779.00049 1414266600037670724601B OK

ITERATION ML: 3, TOTAL ENERGY : —2779.00056 14142666000447772113178 OK

ITERATION ML: 4, TOTAL ENERGY : -2779.000S9 14142666000467134005558 OK

ITERATION ML: 5, TOTAL ENERGY : -2779.00061 14142666000476304746108 OK

I'I'ERATION ML: 6, TOTAL ENERGY : -2779.00062 1414266600050255310256B OK

ITERATIw ML: 7, 'IOI’AL ENERGY : —2779.00062 14142666000505453023078 OK
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ITERATIw In: 8, TOTAL ENERGY 2 ~2779.00063 14142666000507535727168 OK

I'I'ERATIw 10.: 9, 'IUI‘AL ENERGY : —2779.00063 1414266600051114777655B OK

ITELRATIm 10.: 10, rIUI‘AL ENERGY : -2779.00063 14142666000512270224378 OK

ITERATIGJ 1.0.: 11, 'IUI‘AL ENERGY 2 —27'79.00063 141426660005131612603413 OK

ITERATIm No.1 12, TOTAL ENERGY : —2779.00063 14142666000513700634658 OK

ITERATICN ML: 13, TOTAL ENERGY : —2779.00063 1414266600051427411761B OK

ITERATION ML: 14, TOTAL ENERGY : -2779.00063 141426660005145733524713 0K
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
'Ibtal time logged on ND—SOO/SOOO monitor: ............... 52 h 15 min 24.5 s
ND~500/5000CPUtimeusedin1astnm: .................. 49h16min 2.9s

ND-lOO CPU time used by ND—SOO/SOOO process in last run: 24.0 s
TotalND—SOO/SOOOCPUtimeused: ........................ 52h 9min6.38
Total ND-lOO CPU time used by ND-500/5000 process: ...... 36.7 s
'Ibtal ND—1OO CPU time used: ............................. 40.4 s

ND-SOOO: EXIT 0—1

Logging errors

Ifymneedtosavethetestwtmtmadiskfile, dothe
following:

1. LoginasuserTELEFlX. TypeMEFIXtostartTELEFIX—

LOCAL.

2. Type the following ocnmands:

(INNECI‘H o—J
0PEZN—IDG~FILE SUPER ~—J
MANUAL-NUDE

Theeffectofthesethreeommandsistoomnectywto
a virtual terminal, and all traffic on this terminal

will be in the file SUPER:LOGS.

3. Press the <ESCAPE> key, and log in as user SYSTEM.

4. 'I‘ypethecamandsdescribedearliertostartflleND—SOOO

monitor and SUPER. When the test is finished, log out.

5. TypeCI‘RL@1-oretumtoTELEFIX. canmwexit from

TEZLEFIX, or type LOG—ANALYZER to look at the log file.
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8.3.2 SIBAS test
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The SIBAS test is a FORTRAN program, named SIBBIG, which
exercises various SIBAS ftmctions. It is used to verify that
the SOHO and ’IUI'I‘I instructions are fmuctiming properly.

To run the test without using 'I'ELEFIX:

1. log in as user SYSTEM

2. Type MODE (SIBAS—TESTHNIT-SIBASWDDE” «J to initializethe files

3.Thentype@~' tostarttheND-SOOOlVbnitor

4.’I‘ypeSIBBIGo—Jtostartthetestprogram

The following output appears on the screen:

This program
finds, deletes, modifies persons, jobs
and connected reports.

’I‘HEPmAMTEM’IINATES
ANDCLOSfi‘I'HEDATABASB
IFYUJ'I‘YPEBI

SIBBIG loops and
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You must then answer the following questions:

GIVE MAX—TIME m mmmsszm A
SIBAS SYSTEM wow-23): 1 J—
m LINE mm 0—4): 9 .—1
mmwr=wm=1zg~4

DATABASE FORDB OPENED AT 7 50 6 11 2 3 1987
ERASED O REIDRDS FRCM PERSON
ERASED 251 RECDRDS FRO"! JOB
REALM JOBB FILLED UP
STORED 1208 REXDRDS INTO JOB

486 REIIDRDS 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 11 2 3 1987
IVDDIFIED 486 PERSONS AT 20 53 9 11 2 3 1987
DATABASE FORDB CLOSED AT 21 53 9 11 2 3 1987
IVDDIFIED 486 PERSONS AT 0 50 10 11 2 3 1987
DATABASE FORDB CLOSED AT 2 50 10 11 2 3 1987

NDDIFIED 486 PERSONS AT 6 59 37 12 2 3 1987
DATABASE FORDB (IOSED AT 8 59 37 12 2 3 1987
MAX TIME REAGiED! ! !
NUVIBER OF SOPDB= 119 SCLDB= 119
NLNBER OF SRRLM= 120 SFRLM= 1
NLMBER OF STORE: 2181 SGET = 114814
NUVIBER OF SMDFY= 57348 SRASE= 251
NLMBER OF SRFSM= 118 SRNSM= 57348
NEMBER OF SRNIS= 57348 SFEBL= 118
WEIR OF SF'I‘CH 118 TOTAL = 290003
PREXSRAM STOPPED AT 7 1 38 12 2 3 1987
PW STARTED AT 850 611 2 31987

You canthen type EIXI’I‘Ml to leave the ND—SOO Monitor.
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Logging errors

Ifymneedtosavethetestmtwtmadiskfile, dothe
following:

1. IoginasuserTELEFIX. Type’I'EILEFIXvJ startTEZLEFIX-
LOCAL.

2. Type the follwing oannands:

CDNNECI‘, , o—J
OPEN—LOG-FILE SIBAS +4
MANUAL-NOD

'I‘l’eeffectoffluesethreecomlandsistoocnnectywto
a virtual terminal, and all traffic on this terminal
will be in the file SIBAS:LOGS.

3. Press the <ESCAPE> key, and log in as user SYSTEM.

4. Typetheoannandsdescribedearliertostartfl‘eND—SOOO
monitor and SIBBIG. When the test is finished, log out.

5.TypeCI'RL@toretumtoTELEFIX.Ymcannowexitfmn
TELEFIX, ortypeLOG~ANALYZERtolod< atthe log file.
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8.3.3 CXTEST

CXTEIST is a CDBOL program that tests BO) arithnetic.

CXTEST requires apprnxjmately five minutes to run. To run
it, log in as user NSOO—USER—TPE'I‘, and enter the following
commands:

@nd 0-‘
NETSOO/sooo momma Version 100 (preliminary) 87. 6.16 / 87. 9. 1
ND—SOOO: CXI‘EST ~—'

b'DDIFIED FOR ND-SOOCX FS-TSNS 7/4-86
INDRSK DATA TEST PRCERAM SWING ADD/MILTIPLY
DIVIDE AND SUBTRACT IN FOLWII‘G FORMATS:

DISPLAY ,m-l(=BINARY) AND NIP-3 (=BOD).
THE Imps START WITH NI‘ISATIVE NUVIBERS
THAT ARE STEIPPED TO POSITIVE NLNBERS
MILTIPLY/ DIVIDE IS BY 2 FOR EASY Gm
'IHEPRGSRAMENDSBYRUNND‘GNUVEANDIF-TEST
USIM QIARACI’ER STRII‘BS. NJTE! THE PW
WILL ABORT AFTER ILUZXSAL INSTRUCTION IF
YGJR WEIR HAS m (INN. INSTRUCTION SET!
START DATE: 870923 AT 1438 O'CDOO<
MILTIPLY TEST STARTED
DIVIDE TEST STARTED
SUBTRACI‘ TEST STARTED
TEST MUVE AND IF-STATB‘dENI‘ STARTED

ND—SOOO:

Logging errors

Ifymneedtosavethewtmtfmnthistestmadisk
file, follow the directions given at the end of the section
on the SIEAS test, but specify USER as the log file instead
of SIBAS.
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80.14 INVERSE-MATRIX. WHETSTONE. DHRYSTONE and LACOURT Tests

These tests are FORTRAN number crunchers, which can fail(31
certain types of faulty hardware.

The Inverse Matrix test requires appmxinetely twenty
minutestorun. 'I'heLaoourttestquiresapproxjmately
threeminutestonm.TheWhetstcneandDtstonetestseach
zequire less than one minute.

To run each of these tests, log in as user NDSOOO—USER—TEST,
and enter the following cannands:

@ND °-J
NIT—5005000 MONITOR Version 100 (preliminary) 87. 6.16 / 87. 9. 1
ND-SOOO: MATRIX ._:

N0. OF LOOPS BEFORE BREAK: g ._1
LOOP IF FAILS PR. 1000 FADDS GREATER THAN: A

RELATIVE PRECISION = .IOOOOOOOOOOOOOD-Og

I'I'EIRATION 1000 PRECISION OF MATRIX .19549851684598D-12
ITERATION 2000 PRECISION OF MATRIX .4827298508015513-12
ITEIRATION 3000 PRECISION OF MATRIX .72126665662958D—12
ITERATION 4000 PRECISION OF MATRIX .80071571595397D-12
ITERATION 5000 PRECISION OF MA’I'RIX .93555013471641D~12
ITERATION 6000 PRECISION OF MATRIX .115678648318140—11
ITERATIW 7000 PRECISION OF MATRIX .12109209190925D-11
ITERATION 8000 PRECISION OF MATRIX .11433552182628D~11
ITERATION 9000 PRECISION OF MATRIX .10520891512486D-11
ITERATION 10000 PRECISION OF MATRIX
ITERATION 11000 PRECISION OF MATRIX
ITERATION 12000 PRECISION OF MATRIX
ITERATION 13000 PRECISION OF MATRIX
ITERATION 14000 PRECISION OF MATRIX
ITERATION 15000 PRECISION OF MATRIX
ITERATION 16000 PRECISION OF MATRIX
ITERATION 17000 PRECISION OF MATRIX
ITERATION 18000 PRECISION OF MATRIX
ITERATION 19000 PRECISION OF MATRIX
ITERATION 20000 PRECISION OF MATRIX

.93997919324727D—12

.85242659051339D~12

.90775583786997D—12

.10523613832210D-11

.11755466855677D—11

.12983343148383D—11

.14130482489572D-11

.1568033130147lD—11

.18678268808180D—11

.22009239157814D—11

.26060834777664D—11H
II

II
I!

II
II

II
II

II
II

H
II

ll
II

II
I!

II
II

H
H

END OF RUN
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ND-SOOO: mm OJ
3125.0 WESTON}: KIPS

ND-SOOO: DHRYS’IONE‘r—l

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

—— Start Timer ——
*****************
****************

—- Stop Timer ——
****k***********

Dhrystone time for 100000 passes = 15
This omputer benchmarks at 6553 drmystxmes/seccnd

m—SOOO:LA(IIJRT-’
BEEINNINGOFJOBTESTI
STARTmYREmRNEND
S'IOP ONLYRETIURNEZND
STARTTRANSFERABUF’FER
1 2 3 4 5 6 7 8 9 10
11 12 13 14 15 16 17 18 19 20
21 22 23 24 25 26 27 28 29 30

START WEN
~ . 194922409058E+02
STOP WW
END OF JOB TEST3
8.68 SECONDS
16.08 SEXIDNDS
12.92 SECONDS
13.90 SW8

1113-5000: 9; ._:

Logging errors

Ifyouneedtosavetheoutputfrcmtheseteststoadisc
file, follow the directions given at the end of the section
on CX’IBT.
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8.3.5 LIBTEST
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LIB'I'ES'I‘ is a program designed to test the mathenatical
library functicns, but is also relevant as a verification
progranfortheharfiware. 'I‘hefmuctimsaretestedagainst
their inverse function, using the fact that SIN(ASIN(X))=X,
SORT(X)*SQRT(X)=X, E'XP(LC>G(X))=X, etc-

Mftn'yctimbeingtestedislistedinoolmnFinthe
output'lheimersefumztionisinoolmTheINI‘ERVAL
and STEP columns specify the values for which the functions
are tested.

ThemaximnnvalueoftheerrorsfoxmdappearsintheMAX
ERROR column. The value of X for which this value occurred
is in the (DER. X column.

'I‘hevalueintieIRRORRNSoolwmisthemeanrootsquare
calculated for all of the errors on X values.

The rightmost column is the execution time for the function,
in microseoorxis. Note fliat this value will be different each
time the test is executed. The total execution time for this
test is less than one minute.
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To run LIB'I'EZST, log in as user NSOO—USEIR—TEST and enter the
following ommands:

._.J
NETSOO/sooo NDNI'IOR Version 100 (preliminary) 87. 6.16 / 87. 9. 1
ND—SOOO: LIBTEST «J

------- SINGLE PRECISION——--—-

F G INTERVAL STEP MAX ERROR CDRR. X ERROR RNS EX.TIME FOR

SIN ASIN -1.0 1.0 .1E-02 .2E—06 .SE+00 .1E-08 23
ASIN SIN -1.6 1.6 .2E—02 .1E-04 .2E+01 .1E—06 21
(IDS ACIDS -1.0 1.0 .lE—OZ .5E-O6 -.6E+OO .38—08 29
ACDS OS .0 3.1 .ZE-OZ .6E-05 .3E+01 .9E—OB 22
TAN ATAN -9 .010. 0 . 113-01 . ZE—OS . 1E+02 . 115—07 25
ATAN TAN -1.6 1.6 .2E-02 .2E—06 .1E+01 .9E-09 20
SQRT X**2 . 010 . O . 513-02 . 0E+OO . 1E+01 . OE+OO 9
X**2 SORT . 010 . 0 . 513—02 . 2E-O6 . 8E+01 . 3E—08 2
EXP III} .010 0 .5E~02 .3E-O6 .3E+01 .ZE-OB 22
HI; EXP -9 010.0 .1E~01 .2E-06 .1E+01 .5E-09 3O

——————— DOUBLE PRECISION--——--—

P G INTERVAL STEP MAX ERROR (IDRR. X ERROR RIVS ED(.TI]VIE FOR

SIN ASIN ~1.0 1.0 .lE—OZ .3E-l6 -.9E+00 .28—18 70
ASIN SIN -1.6 1.6 .ZE—OZ .BE-l4 .ZE+01 .5E—17 82
(1)8 AmS ~1.0 1.0 .1E—02 .8E-16 -.6E+00 .5E—18 84
AGJS ODS .0 3.1 .ZE-OZ .4E—14 .3E+01 .3E—17 83
TAN ATAN —9 . 010 . 0 . 113—01 . 313—15 . 9E+01 . 213—17 74
ATAN TAN -1.6 1.6 .ZE—OZ .33—16 -.1E+01 .2E—18 69
SORT X**2 010 . 0 . SEE-02 . OE+OO ~ . 1E+01 . OE+00 23
X**2 SQRT . 010 . 0 . 513-02 . 68-16 . 8E+01 . 613—18 6
EXP MI; .010. 0 . 513-02 . 68-16 . 7E+Ol . 6E~18 59
LCX; EXP -9 010.0 .lE‘Ol .SE—l6 .1E+01 .1E—18 93

Logging errors

Ifymneedtosavetheoutmtfmnthesetestsonadisk

file, follow the directions given at the end of the section

on CX‘I'EST.



208 adapter 8 Test and utility programs

8.4 UTILITY PROGRAMS

This section describes the utility programs for ND—SOOO.

8.4.1 NBOOX-MESSAGE

Since error messages from the ND—SOOO Mcnitor (using also S
III WISOO) have been revised to be more ocmplete, this
program is no longer as useful as before on the ND—SOO disk
test pack.

Program description

Wmusingthisutilityprogram, ywcanreadanddeoodethe
message buffer for a given ND-SOOO process. Each message
buffer contains 1458 (mm) l6-bits entries. The first seven
(0-6) of these are the message header, and these locations
are always decoded.

Entry 6 contains the function (MICPUNC) to perform and entry
2 contains the STATUS. Depending on the contents of these
twolocations, therestofthemessageiseitherdeoodedor
written as octal 16—bits values. The program has a set of
oarmands:

>>E1XIT
Closes the file and exits the program.

>>HELP
Prints a list of the ocnmands.

>>LIST-EXEUH‘ION—QJE1}E
Lists the execution queue.

)>OCI‘AL—DLMP
Prints the message buffer as octal values, except for
the message header.

>>READ—MF£SAGE:
Deoodes the specified message buffer. If there is no
trap or monitor call, the program prints the message as
octal values.

> >SAVE-MESSAGE
Saves the specified message buffer to the file SAVE~
MESSAGEDATA.

>>WHO
Lists the users currently logged in on the ND-SOOO.

The file SAVE—MESSAGEizDATA is not closed before the ocmnand
EXIT is performed. Several message buffers can, therefore,
be saved on the file.
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Running NSOOX-MESSAGE

ENmm $$TB4~J
PASSWORD: . . . .oJ
0K
@NSOOX-MESSAGB—l

*************************~k*‘k******~k****~k******-k****

*** N D 5 O O X — MESSAGE DEXIDDER prre.. 20.05 ***
*************‘k‘k*~k***i¢*****~k****~k*******-k*‘k‘k*~k***~k-k~k

StatusonCPUtype..: 5200 CPUnumber..: 6155

Qxxating systJ SIvndIII VSX/SOO — K
Revision....... : 105000
Local CPU ...... : NDllO/CX—ISPITS — 32 Pp
Mic.program ver: 11D
Main CPU......: NDSOOO
Mic.program ver: 132130
Systen part....: 87. 9.17 Rev. K05
Swapper........ : 87.07.03
Local memory...: 40960 Kbytes.
Shared memory. .: 16384D mytes.
Register block.: 000004440008
Phys.Seg.Table.: 000006440008

> phys.NDSOOO addr.
> physNDSOOO addr.H

II

>>mym.J
Give process nmxber.(—1=SW):§ o—l

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.1ink.: 0000018 ==> Previous message
Micfunc. . .: 0000238 ==> Start NDSOO/Trap or mon.call

** TRAP MESSAGEW”: Instruction Sequence Error

Trapping P ....... : 010000656108
Restart P ........ : 010000656108
Trap number ...... : 043B ==> 350
General buffer pointer. .: 040 0500008

>>_1~:_x_ «J
——> Exit
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8.4,2 Test functions in ND—BOOO/MF FIRMVARE

8,5 MF-Bus test and maintenance program

AlltheregistersmthePortmodule, theRAMnoduleandthe
Controller nodule are programmed frcm the MRS Test and
Maintenance Program. This program appears at the console
terminal, which can be connected to the controller module.

8.5 1 Connecting the console terminal to the controller

Large cabinet: A console can be connected to the WEB controller
via the plugboard (Print 5234) located in the
backplane in the rear side of the controller.

... M) 'w\'(} kLAF VIII

OCIO 2 7
A E

— can 1
B E‘mr

— PFI

C MF console » ~ ~-_ (R3232) a, . , Ur r. E

MF console '
D (current Loop)

Figure 20. Connecting the MF Console on the Large Cabinet

"Old" cabinet: A console can be connected to the MFB controller
via the plug panel marked (IDNS.
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Compact cabinet: The console is connected to socket 2E on plugboard 1 (324904)
in crate position 18, and the Telefix cable is ccrmected to
socket 3E1.

Console switch U38 switches the console to master
console or MF console.

[— Component side

EAT
2A 3A 3A
__ _._ _ A

213
2B 38 SB

‘7 2c
2C BC 3C B
L... __ __

‘1 ‘29
2D 3D 313
L— ... _.__

—~ ND~100 CPU console

.2; U Console C

312 BE 38 switch

.— MF console

[ Telefix cable connected
Console cable connected

Figure 21. Connecting the MF Console on the Canpact Cabinet

See details for switch settings on the plugboard in the
chapter "Switches and indicators".
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85.2 Description of

Chapter 8 Test and utility programs

the most useful commands

This section briefly describes some of the most important
cannands. For filrther information, see the manual:

MPM 5 Technical Description — MID—10.004

These oarmands will be described:

INITIATE—EIEPRG’I

CDNFIGIRATE—SIUI‘

LIST-(IDNFIGURATION

'I'EST—NE’DRY

SYNDROdE~TEST

AIHOINITIATE-BANK

LIST-OCIOBUS—STATION

OCTOBUS—SEZLFI‘E‘ST

OCIOBUS-FACILITIES

a ACCESS—OCT—REE <functim> <value>

o LIST~SUBPROC—TABLE

o OCP—GJN‘I’ROL—HJNCI‘ION <fnnction> (retry)

o OCT-TRANSMIT—STA’IUS

o OCIOBUS—DRIVELR (function)

0 READ—OCIOBUS—RBCEIVE:

o 'I'RANSMIT—OCTOBUS <destinatim> <C(O/l)> <B(O/l)>
(no of bytes (5 max.)> (byte 1> ..... <byte 5>
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—-—bUI'E
Twooftheocmnandsdescribedinthissectionnmst
ml‘beusedunlessywaregoingtoupdate
theND—SOOOCPU:

INITIATE-EIEPRCM
CDNFIGURA’I’E—SLUI‘ (for the CPU)

You need a special tool for this updating:

For DBC: Part0. 350156
For MF—oomr: Partno. 350157
See description on page 36

INIATE-EEPROM

Parameter: Slot number

Date (Year, Month, Day (YYMVIDDH

Old omtents will be lost - omtinue?(Yes/No)

CONFIGURATE-SLOT

Parameter: Slot number

With this command, it is possible to oonfigur the MB?»
system. See the example on page 220.

LIST-CONFIGURATION

Parameter: Slot number

Lists the contents of a specified slot in the bank. See the
example on page 227.
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TEST-MEMORY

Parameters: Start Block (128 Kbyte)

Number of blocks

Number of runs

Suppress error report? (Yes/N0)

Performs a statical pattern test on the MFB memory.

>TEST-MENDRY o—J
Start-blk (128 kb):g ‘4
No. of bung J
No. of rum; ~—‘
Suppress. err. report: EA

SYNDROME-TEST:

Tests the logic circuitry used to detect errors in memory.

>SYNDRCM<CR> ._J
SLOT O3 1—BIT (IDRRECI‘ION - 0K -

2—BIT DETECTION - OK -



Chapter 8 Test and utility programs 215

AUTOINITIATE—BANK

After this ommand, the bank is autmlatically initiated with

parameters found in the EEPRCM.

TheMF‘Bisnowreadyfornormaloperationandtheentered

The following ommands are octobus ocmnands:

o LIST-OCTOBUS—STATION

o OCIOBUS-SELFI‘EST

O OCIOBUS—FACILITIES

a WSW-42m <fmx1tim> <value>

o LIST—SUBPROC—TABLE

o OCT—WROL-FUNCI‘ION <function> <retry>

O OCT—TRANSMIT—STA’IUS

o OCIOBUS—DRIVER <function>

o WWW—RECEIVE

o TRANSMITW (destination) <C(O/l)> <B(O/1)>
(no. of bytes (5 max» (byte 1> ..... <byte 5)

LIST-OCTOBUS-STATION

Lists showing the octobus stations present in this ring.

OCTOBUS-SELFTEST

The octobus controller sends different bit patterns to
itself on the octobus. The patterns transnitted and received

are carpeted.

The transmit and receive parts are tested. No interrupt
check.



216 Chapter 8 Test and utility programs

ACCESS-OCT-REG

'I‘heuserhasdirectaccesstotheoctobusregisters.'rhe
functicnsare:

- Read receive data
- Not used
— Read receive status

Write receive control
— Not used
- Write trant data

- Read transmit status
— Write transmit cmtrolQ

O
‘K

U
‘IA

C
O

N
H

O
I

OCT~CONTROL—FUNCTION

The user can write the controller's receive— and
txansmi‘boontrol register, without mowing the format of
theseregistere. Inthisway, thecarmandoperatescna
higher level than AGES—OCP-REB. The following functions
exist:

Read all mode
— Clear receiver

Clear transmitter
Clear transmit FIFO
Remove master

— Set number of retries on transmit(
H

u
w

H
O

I

OCT-TRANSMIT-STATUS

Gives the user the contents of the transmit status register.

OCTOBUS-DRIVER

GivestheuseraccesstoflueOctobxséBOfldriver. The
following functions are defined:

- Send multibytes
- Broadcast multibytes
— Send kick
— Send ident

- Send emergency (Not implemented)0
1

1
5

m
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l
O

m
m
fl
o

"
I g: ('1’

Read transmit statusii i
— Access octobus registers (Not implemented)

Verifies that the transmit and receive parts, the octobus

driver and the interrupts work correctly. For further
details 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 CMD number.

READ-OCTOBUS-RECEIVE

TRANSMlT-OCTOBUS

Gives one byte from the receive FIFO (Info), together with

the transmitter (Source) and the status (Status). Following
status may be given:

OOO—Thebyteread isvalid data.
OOZ—Thebytereadisnotvaliddata.

Verifies that the receive part of the controller works
correctly. Bypass as the octobus driver.

Before using this command, you must disable interrupt on
channel 6 by the ccmmand DISABLE-INTERIM (channel no.>.
The interrupt is enabled by the carmand WELE-INFERRUPT
(channel no.>.

The user can transmit bytes on the octobus. Verifies that

the transmit part of the controller works correctly. Bypass

as the octobus driver.

Transmit and receive messages on the Octobus
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Examples:

1. Oommmication with use of ocbobus driver:
Verify that the transmit and receive parts of the octobus
controller, and the octobus driver (software and
interrupts), work correctly.

To send a multibyte message on octobus:

(BBUS)@OCIOBUS-DRIVEIR .._l
sl
Destination :<Dest station no) ~J
0nd2<Dest CMD no (0—15)> :1
Own and :<Own CMD no (0—15)> ._1
Msg content (text string) :Hello world ._1
— 0k — Msg_id: 000004000018
(BBUS)@

'Ib receive a multibyte message on Octobus:

(8BUS)@OCIOBUS-DRIVER o—J
Hmctin
adzx-lo—l
Action : «—'
Flag : ~—J
Buffer size :E --’
... w _

(SBUS )@LIST—SUBPROC-TABLE .J

Ondzé ._1

OmX
Source AA Message size 011
HELLO-mm
anti J
(88118)@

Befozeanymessagecanbezeceived, anCMDmustbe
connected. If you want the octobus controller to send a
nmltibytemessagetoitself, theoonnarxisnmstbedcnein
following order:
1. OCTOBUS—DRIVEIR 9 (Connect CMD no. X)
2. OCI‘OBUS—DRIVER 1 (Send message to 0’1!) no. X)
3. LIST—SUBPROC—TABLE (List contents of CMD no. X)
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2. Canmmicatim with bypass of the octobus driver:
Verify that the transmit and receive parts of the octobus
controller mrk correctly.

'I‘osendbytesmtheoctohls:

(BBUS)@TRANSMIT—OCIOBUS A
Destination: <Dest station no> +J
C(O/l): O .—|
8(0/1): O 0—1
No of bytes (5 max): 3 .__1
Byte 1:<value of Me l) o—'
Byte 2.<<value of bytez>~—’
Byte 3: <value of [3333>‘—-I
(8BUS)@

To read the ocbobus receive FIFO:

>DISABLE—INI'EIRRUP‘I‘ 6 o—J
>OCIOBUS-FACILITIE‘S ~—1
(813US)@READ—OCIOBUS—REXZEIVE J
Source <scurce station number>
Info <value of first byte in receive fifo>
Status <000/002 — valid data/not valid data>
(8BUS)@E:X__I_T ~J
>mABLE—INrERRUPI‘ 6 o—J

Before any message can be received, the interrupt on channel
6 must be disabled. If you want the octobus controller to
sendbytestoitself, fluecmmandsnmstbedaneinfollwing
order:
1. DISABLE—INFERRUPI‘ (Disable interrupt on channel 6)

2. TRANSMIT—OCIOBUS (Send maximum 5 bytes)
3. READ—OCTOBUS-RECEIVE (Read one byte from FIFO)
4. ENABLE—INTERRUPT (Enable inteInIQt on channel 6)
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8.5.3 Example of configuring a MF system

This section describes how to oonfigur a MF system:

1. Configur a system by:
Setting the switches on the memory cards in the ND—lOO
card crate.
Oonfigur the MF system by using the command (INFIGJRATE-
SLUI‘.

2. Upgrading the system by installing an ND~120/Q(—4Mb and
neocnfigur the upgraded system.

3. (hacking the configuration by using the ocmnand LIST—
QDNFIGURATION.

Configurating a ND-SOOO system

The basic configuration in the example is:

ND—SOOO
ND—llO/CX
2 x 2 Mb local ND~lOO memory
Ethernet controller (512 Kb)
16 Mb shared memory

1. Set the switches in the ND—lOO card crate as shown below:

Nbdule Lower limit Upper limit Ethernet switch
switchsetting display setting

lst ZMb board 000 100
2nd ZMb board 100 200
Ethernet 020
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Configur the MF system by using the ocmnand (IlNFtJRATE-
SLOT.

>(IDNFIGJRATE—SIOI‘ ~J

SLOT 01 : MF-BUS CONTROLLER STANDARD

SLOT 02 : PORT TWIN l6—BIT (PRINT 5155)
SLOT O3 : DYNAMIC RAM — 4 MB
SLUT O4 : DYNAMIC RAM - 4 MB
SLUT 05 : DYNAMIC RAM - 4 MB
SLOT O6 : DYNAMIC RAM — 4 MB
SLOT 20 : ND-SOOO NOBEL: OOB

Slot no:0_l ~—1
SLUI‘ 01 : MF~BUS CONTROLLER STANDARD
T12MEI1H‘(2-4O MIC. SEC. )zg .—1
MAINT OONIROL REG. (RETURN=DEFAULT):o—l
ERROR INVESTIGA'IOR ON? :5 ._1
REPORT l—EIT ERRORS 72g ._1
NBA! BAUD RATE ?:N_ ._1

— WRITII‘G '10 bDNVOLATILE MENDRY, PLEASE: WAIT -

5101310202 .._|
SLUT 02 2 TWIN 16 BIT PORT (PRINT 5155)

EXPLAIN PORT PARAMETERS :E v-1

Memory areas are opened for access by giving LCMEIR and UPPER LIMITS.
WEIR LIMIT <= area < UPPER LIMIT
Several I'm—overlapping areas are allowed.
START ADDRESS is the first physical address in the MFB memory.
LII/HTS and START ADDRESS are in modules of 128 KB (0:0B, 1=4000OOB,
2:10000008, . . . , n=n*4000OOB).
DATA W is 16 or 32 bits.
INI‘EIRLEAVE TYPE is O, 2, 4 or 8.
LCMER LIMIT:44_ «J
UPPER LIMIrrzyé o-J

WT:
IWER LIMIT = PRIVATE lOO—MEI‘DRY (KB)

128
UPPER LIMIT = MINT OF MFB IVE/DRY (KB) + LL

128

ACIIE‘SS (LOCAL=1, GLOBAL=2, BOI'H=3):I o—J

W: Local means only within the bank.
Global means outside the bank.

NDRE LIMITS (YES/m):N<CR>

W: If holes inside the memory are wanted, add
more limim.

oontinued——-—-——-—-
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—oontirmed
START ADDRESS (PORT BASE): o-J
DATALEMS‘IH (16, 32):;go—I

MT: The datalength tells if it is a 32-bit source
oral6—bitsouxceoonnected’ootheport.

INI’ERLEAVE TYPE (0, 2, 4, 8);2 ._1
WV}: PORT NLMBEIR (0—3): A

(IIMENI‘: TheinterleaveportmmberrefexstobitZand
bit 3 in the PORT (IDN'I'ROL REGISTER.

Rm'r DELAY (10, 30, 4o, 60):Q~—’
W: The request delay refers to bit 4 and bit 5 in

PORT CDNI‘ROL REBISTER. Default=40nS

BUFFERED warms amng .—|
mm: Buffered write means that, when doing a write

cycle, datareadyisretlmedassoaiasthe
data is latched into the port, but before the
MFB cycle is finished.

MASTER COQTROL RI‘ISISTER(CR=DEF. ): ._l

(II’MENI‘: Refer to the MASTER CINI'ROL REI'SIS’I‘EIR.

SAVE (YES/bong -J
- WRITII‘G TO I‘m-VOLATIIE MED/DRY, PLEASE WAIT -

Slotnozggd
SLUT 03 :DYNAMIC RAM - 4 MB
LONER LIMIT (256 KBYTE IMEMENT (WALD: *4
RMGI‘ITROL REEL: ‘4

-mmpmmmsmmn, PLFASEWAIT—
swansmoyg ._;

(nVMENI‘: m = Oonfiguratim parameters are stored only
in the registers on this module.

YES: Ocnfiguratim parametezs are also saved in
the non—volatile memory in the backplane.

- WRITIBG TO mN-VOLATILE MEMDRY, PLEASE WAIT —

Slot mno—I
SLOT O4 : DYNAMIC RAM - 4 MB
LCMEIR LIMIT (256 KBY'I'E W (OCI‘AL)):2_O v—J
RAMCIJNTROL REG.: o-J

—ImDIbBPARNVIETI’EI}?S'IOBOARD, PLEASEWAIT-
SAVE(YES/I\D):YES ~—‘

- WRITING 'IO W-VOLATILE MEVDRY, PLEASE WAIT —
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Slot no:0_§~—J
swr 05 : DYNAMIC RAM - 4 MB
LONER LIMIT (256 KBYTE INCREMENT (OCTAL)):4O A
RAMOONI'ROL REL: ._1 ""

~LOADDGPARN’EI’ERSTOBOARD, PLEASEWT—
SAVE(YES/m):_ya_s ,_J

- WRITII‘G TC) I‘DN—VOLATILE MEIVDRY, PLEASE WAIT -

Slot ngo-J
SLUT O6 : DYNAMIC RAM - 4 MB
TONER LIMIT (256 KBYTE INCRE’IEINT (OCI‘AL)):@ 0—1
RAM CDNI'ROL REE.:<CR)

-IOADIM;PARAMEIERSIOBOARD, PLEASEWAIT-
SAVE(YES/m):_ygs_ A
- WRITII‘G TO hKJN-VOLATILE MEMORY, PLEASE WAIT -

223

WARNIM;
POI} need a special tool (part no. 350157) when configuring the CPU.

Slotnozgq ._1
8101‘ 20 : ND 5000 NDDEIL: 00B
OCIOBUS STATION NO :@ ~—J

W: STATION m: TYPE OF STATION:

1 ND—lOO
2— 7 MP bus controller

10—13 SCSI cmtzollers (disk)
14—15 Matra VME
16-17 Multifmuctim micatim
20 Hyperchannel
21—23 FDDI (Fibernet)
24—27 FPS—5000
30—33 Graphic controller
34—67 Free for expansion
70—76 ND—SOOO

PONER FAIL DESTINATION (CR gives defau1t=1): .—1
REC. BROADCAST TYPE (CR gives default=0): -1

— IDADIMB FARM/[EI'EIRS TO BOARD, PLEASE wAIT —
SAVE(YB/NO):_Y§ «J
— WRITING TO mN—VOLATILE MENDRY, PLEASE WAIT —
SAVE(Y/N) :3 .4
WRITING mo NON-VOLATILE MBVDRY — PLEASE WAIT— READY

>AUIOINITIATE—BANK o-J
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Use the ND-SOOO Monitor ocnmand MEN—CLNFI to check the
complete memory configuration:

NIB-5000: MEM—CDNFI 0—1

PART WIDTH N100 NSOOP NSOOD
08— 1777713 Y Y Y

PAGE MDRD BYTE
ND-100 ND-500 NIB-100 ND—500

ND~500 address zero: 004400 000000 00011000000 00000000000
NIB—500 register block: 004524 000124 00011250000 00000520000
Physical segment table: 004564 000164 00011350000 00000720000
WIP/PGU table: 004523 000123 00011246000 00000514000
ND—SOOO: ex

F. 2Mb

2Mb

Ethernet 1/2 Mb

4400 0
ND—lOOcansee
andaccess 4Mb
boththelocal
100 memoryand
UleMFHETOIY.

ND—SOOOcancnlysee
flab andacoessMFmenmxy.

4Mb

24777 17777
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Upgrading a MF-system

Replace the ND—llO/CX with an ND—lZO/CX — 4Mb. The 41%)
merro on the ND—lZO/CX board makes it neocessazy to change
the snitch settings in the ND—lOO carfl crate and to
reconfigur the MF system.

ChangethesvitchsettingsmthenmorycarflsintheND—loo
card crate to the values shown in the table below:

Module Lower limit Upper limit Ethernet
switch setting display setting

ND—lZO/CX 200
lst ZMb board 200 300
2nd ZMb board 300 400
Ethernet O40
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Ccnfigur the MF system, using the cannand mNFIGJRATE-SLOI‘.
Itisonlyneoessarytoconfigurtheportmoduleafterthe
upgrading-

>mNFIGURATE-SIUI‘ 9—]

SLUT 02 : PORT 'IWIN lé-BIT (PRINT 5155)
SLOT O3 : DYNAMIC RAM - 4 MB
SLUT O4 : DYNAMIC RAM - 4 MB
SLUI‘ 05 2 DYNAMIC RAM - 4 MB
SLUT O6 2 DYNAMIC RAM - 4 MB
SLUI‘ 20 : NIB—5000 NOBEL: OOB

Slotnozoz ~—'
SLOT 02 : TWIN l6—EIT PORT (PRINT 5155)
EXPLAIN PORT PARAMETERS :YES ~—'

Memory areas are opened for access by giving MINER and UPPER LIMITS.
[WEIR LIMIT <= area < UPPER LIMIT
Several non—overlapping areas are allowed.
START ADDRESS is the first physical address in the MFB menoxy.
LIMITS and START ADDRESS are in nodules of 128 KB (0:08, 1:4000008,
2:10000008, . . . , n=n*4000OOB) .
DATA LENGTH is 16 or 32 bits.
INTERLEAVE TYPE is O, 2, 4 or 8.
WEIR LIMITzflg o—J
UPPER LIMIT:fl «J
ACCESS (LOCAL=1, GLOBAL=2, BOI‘H=3):lo—J
MORE LIMITS (YES/m):N ,__.
START ADDRESS (PORT BASE): o-J
DATALENGTH (16, 32kg ._1
mm TYPE (0, 2, 4, 8):g~J
INI‘ERLEAVE PORT NLMBEIR (0—3): .—‘
REQUEST DELAY (10, 30, 40, 60kg»!
BUFFERED WRITE (Y/N):Y_§ .—1
MASTER WL REEIS’I'ER(OR=DEF. ): v—J
SAVE (YES/NONE «J

— WRITII‘E TO mN-VOIATILE MENDRY, PLEASE WAIT -
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Verifying the upgraded PAP-configuration

227

Verify the "new" oonfiguratim by using the command LIST—
GJNFIGURATION :

>LIST—(DNFIGURATION +4

Slot no: I «J
SLOT 01 : MF—BUS ODNTROUH STANDARD
MW GJNTR. REE: 0004158
TIMEXIJ'I‘ ON MFB-BUS : 000006
BAUD RATE ON console : 009600

Slot no: g o—J
SLOT 02 : TWIN l6-BIT PORT (PRINT 5155)

PORT START ADDRESS 2 0000008
PORT CDNTROL RIISISTEIR : 0000418
MASTER (IDNTROL REGISTER : 0001258
LIMITS THAT DEFINE AEIIESS AREAS FOR THE PORT.
LON LIMIT 2 0001048 HIGH LIMIT : 0003048

Slot m: g ._|

8101‘ O3:DYNAMICRAM-4MB
IONLIMITOFRAM :OOOOOOB
RAMGJNTROLREGISTER :OOOOOOB

Slot no: 3 «J

SLOT 04 : DYNAMIC RAM - 4 MB
LONLIMIT OFRAM 20000208
RAMGDNTROL REGISTER :OOOOOOB

Slot no: 5 .4

8101’ 05 : DYNAMIC RAM - 4 MB
LON LIMIT OF RAM : 00004013
RAM CDNI’ROL RH3ISTER : 0000008

Slot no: _6_ ._1

51.011 06 : DYNAMIC RAM - 4 MB
WLIMIT OFRAM :00006OB
RMGDNI’ROL REGISTER :OOOOOOB

Slot no: 30 ~——'

SLUT 20 : ND 5000 NOBEL: 008
STATION NO : 0000708
PCMER FAIL DESTINATION : 0000018
BROADCAST TYPE : 0000008
SPEED : OGDOOOB
CPU b/DDEL : 000004B
MASTER (IDNTROL REEISTER: 0002018

LIMITS THAT DEFINE ms AREAS FOR THIS SLOT.

LOCAL
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Use the ND-5000 Ivbnitor command MIN—m1 to check the
carplete memory configuration:

ND-SOOO: MEM—OONFI «J

pm wmm N100 NSOOP nsoon
08- 177778 Y Y . Y

PAGE mRD BYTE
ND—lOO ND-SOO NIB—100 ND-SOO

ND—SOO address zero: 010400 000000 00021000000 00000000000
ND~500 register block: 010524 000124 00021250000 00000520000
Physical segment table: 010564 000164 00021350000 00000720000
WIP/PGU table: 010523 000123 00021246000 00000514000
ND—SOOO: ex

4Mb
onboarfl
on l20/CX

24b

ZMb

Ethernet 1/2 Mb

10400 0
NIB—100 can see
and access 4Mb
both the local
100 manory and
the MF memory.

ND-SOOOcanonlysee
4Mb andacoessMFmenbry.

4Mb

30377 17777
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Chapter 9 Switches and Indicators

This duapter describes the LEDs and switches on the ND~5000
cards. For ND—lOO cards, see the ND—lOO Hardware Maintenance
Manual (ND—30.008) or the Service Handbook.

Plugboard no. 1 (5901;)

Card edge Side View
View

2A 3A

7 Console U40 U39 Medan

baudrate
__ L __

ThebaudrateswitchmlOOCPUnmstbesettolS A
28 38 to activate the baudrate switch on the plugboani.

fl "7 The most used baudrates:

L Baudrate — switch

110
3C 300
__ “1 600 _

1200
2400 —
4800 -
9600 —

I
I

M
O

W
V

IO
‘U

'I
N

[m
m

:u
m

m
m

m
m

m
m

m
m

m
m

un
m

nn
m

m
m

m
m

nm
m

nm
nm

m
m

3D The baudrate switch U40 controls connector 2E
T ——‘ The baudrate switch U39 controls connector 3E

008 UOZ

3E U38

— .— U C

J
{3’

I
E

F
m

m
m

m
m

nm
nm

m
m

m
m

m
m

m
m

nm
m

m
m

m
m

J

Figure 22. Switches on plugboard l ( 5904 )
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Switch setting on the plugboand

(lily 100 — (IJNSOL , current loop.

LEU 008 m2
U38

E

E}?
mm

mm
mm

mn
mm

mm
(A) U]

100 oonsol, current loop. Baudrate set on U40.

Figure 23. Switchsetting on plugboard l for ND—lOO console

Chly MF - ocnsol Current loop.

LIEU

E“ [M2E

m
m

m
nm

m
m

m
m

m
m

m

MF (IJNSOL -— current loop Baudrate on U40.

Figure 24. Switchsetting an plugboard 1 for Arm—console
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Both 100 — CONSOL and MF - OONSOL

U 008 UOZ

2E U38 I

U E I

L 100 -— omsol RS 232. Baudrate on switch U39.
MF - oonslol current loop. Baudrate on switch U40.

Figure 25. Switchsetting on plugboard 1 for ND—lOO console and IVE-console

M
W

HI
W

W
W

HH
W

HM
M

M
W

Im
il

E
:

g3
I:

mm

{Please DOPE that the ND-lOO oonsol is RS 232
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The Mother board (5502)

0 Yellow LED:

0 GreenLED:

a Yellow LED:

0 RedLED :

o GreenLED:

0 Yellow LED:

0 RedLEID :

OCR): Octobus activity.
Flashes each time the ACXZP receives informatim via
the octotms. It flash as rapidly when the control store
is beeing loaded

MACRO.
Lights when the CPU executes the necropiegram.

Lights when the tracer is triggered.

MERR = Mamry enter, normally OFF.

ECMIR.
Lights when the microgrogram is Mining.

AMZJDE = map mode.
Lights when the W has control of the CPU, i.e.
during bootstrapping etc.

MR = Master Reset.
Lights at power-up reset or rmen Master Clear is
received. Turned OFF by AACP during initialization.
If self—test failed, this LED flashes until RESET—CPU
isperformed. TheLEDmayalsobeturnedOFFby
typing CTRL-X (m software reset) cn the AW? console.

Figure 26. Mother board (5502
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The MPM Line Driver

Switches and Indicators 233

[Mm
db

LDl
L02

'I'HS

T114

"REP/WE

"Rm"

"MASTER

"SPEED"

least

"won

Figure

n Remove master

Transmit request
" I am master

Octobusspeed

”STATION"
Octobus station number

Octobus devicenumber

27. {me MPM Line Driver

Setting of octobus device number:

Thumbwheel THZ "OCIO" uses only four of its 16 positiors to set
the device mmber.

"mw. OBC No 10X No IDENI' (DDE LEV 13
No. Receive Transnit

0 DEC 0 100400 40 41
1 OBC 1 100410 42 43
2 DEC 2 100420 44 45
3 CBC 3 100430 46 47
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Setting of octobus station number:

cobus station number for the ND—lOO is defimd to be number 1.
Devices connected to the global octobus should be given station
numbers from l—l’7B.

The station number is set by two thmlbwkeels.
Thm1bwheels THB and TH4 "STATION" use eight of their positions each
for setting the station number. The setting of the
station number should be in octal, with the least digit on TH4
and most on THB.

Settgg‘ of octobus w:

The thmnbwheel THS "SPEED" uses only four of its position for setting
the spwd of the octobus.

Th.w. Speed
No. (MHz)

0 4.0
l 1.0
2 1.0
3 0.5

Nomelspeedsettingis4mz.

WE
Inthe first version oftheND—SOOO cabinet, ‘Uueocbobus
speedshouldbesetmtz.
RemembertosetthesameoctobusspeedontheMFoontmller.
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The Cache Module (5610)

0 Green LED: WICD. Lights when the Write—In—Cache mode is ON.

0 Green LED: Lights when the instruction cache is tumed ON.

0 GreenLED2LightswhenthedatacacheistmnedON.

DCA : Data cache enable switch

ICA : Instruction cache enable switch

Figure 28. The Cache Module (5610)
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The MFB Bus Port (5152/5155)

0 LD 1 Red : PORT IN 'I’E’S’I‘ or NAVIB (not available).
NAVIB can be prmgranmed or haxflwired XMINH,
i.e. port is not corrected to any driver.

0 LD 2 Yellow : Request to port

oLD3 Yellow 2 Request withinportaddresstoport

—— lnterleave port number
— No light in display
—— o—LS

-~ BASE (Oct). 128 Kb units, calculated by
~— the68000,I\UI'thesameasthestartaddress.

._ ~——NS

._._ ”—Ls

—— UPPER LIMIT (Oct) 128 Kb units

_ ._[vs

LONE}? LIMIT (Oct) 128 Kb units

a pg

Figure 29. fine MFE Bus Port (5152/5155)
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The Dynamic RAM (5A62)

gEFWLMT (Oct) 2Mbunits.

:j—————SIZE digit 04 means 4 Mb
digit 08 means 8 Mb
digit 16 means 16 Mb

oLD4 Red :HARDEIRRORneanstheexmrimrestigator
hasfcnmdanerrorthatnmstbeoorrectedfor
evecycle.

oLDS Red :BADMBVDRYmeansrm—correctableerrorhasbeen
detected within this nodule. The contents of
the EEPRGV! remains even when if the power
fails. Cleared with the INIT—EEPRCM command.

oLDl Yellow :(DRRBCI'EDneansthatatleastaieenor
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.

5 SW 1 ERROR (DRRECI‘ION enable/disable.
Normal operation: Enabled (switch up).

oLD3 Yellow :ACCESSmeansmodule isaocessedwiflinemory
cycles.

0 LD 6 Green : Lit when interleave is enabled

cLD7 Yellow :Litifinterleavebankareevenaddresses

Figure 30. flue Dynamic RAM (5462)
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The Dynamic RAM (51411)

ag]—LCMER LIMIT (Oct) 256 Kbunits.

§___IZE, digit4means l
digit6means4b’b
digitBneansZMb

0LD4 Red :HARDEZRRORmeansthattheerrorinvestigator
hasfamdanexrorthatnmstbeoonectedfor
evexycycle.

oLDS Red :BADMEI‘DRYmeansrux—oon‘ectableen‘orhasbeen
detected within this module. The contents of
the EEPRCM remains even when if the power
fails. Cleared with the INIT-E'EPRCM command.

oLDl Yellm:(DRRECI'EDmeansthatatleasta1eermu:
correction is done. Clearedbyhardor soft
reset, pcmerdownor disable/enableSWl.

.LDZ Green :ENABLEDlitwhenerrorooxrectionismabled.

E SW 1 ERROR mRRI-DCI‘ION enable/disable.
Normal operation: Enabled (switch up).

0 L03 Yellow :AGZESS meansmodule is acoessedwithmenory
cycles.

Figure 31. Ihe Dynamic RAM (5411)
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The MFB Controller (5151)

LD3 Green PONEZRO.K.meansthat5voltsstandbyis
present on the board. Normally lit.

E N Red DIS, disable, means that switch 3 (powerfail
disable) on this card is disabled. Normally
not lit.

LD 1 Yellow TREK) means that REFRESH is running. Normally
lit.

SW 3 PONERFAIL DISABLE normal operation enabled
(switch in middle position).

0

E SW 2 SOFT RESET produces a simulated power fail.

SW1 REMCNEremvesreesh.

SW4 'IO'I‘ALRESE‘I‘sameasmflXSVOltandSVOIt
standby OFF. Initiates memory and loads the
RAM modules with the configuration parameters
from the EEPRCM in the backwiring.

——TH3 Notusedwittmt octobus.

Figure 32. {me MFB Controller (5151)
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The MFB Controller (5156)

LD3 Green PGNERO.K.meansthat5voltsstandbyis
presentmtheboard. Normally lit.

5 Red QE, disable, means that switch 3 (power fail
disable) on this card is disabled. Normally
not lit.

LD 1 Yellow TRIO means that REFRESH is nmning. Normally lit.0

E SW 3 PONERFAIL DISABLE normal operation enabled
(switch in middle position).

E SW 2 SOFT RESET moduoes a simulated power fail.

E SW 1 Rm ramves refresh.

-E|5w4 'IUI'ALRESE'I‘sameasbothSVOltsandSVOIts
standby OFF. Initiates memory and loads the
RAM nodules with the omfiguration parameters
firm the EEIPRCM in the backwiring.

—'I'I~{3 Selectstheoctobusspeed:0=4.0Mhz
2 = 1.0Mhz

L88 3 = 0.5Mhz
—-TH2 ~—— 1=illegal

— Octobus stationrmmber
——'I'Hl .—

VSB

Figure 33. time MFB Controller (5156)

WEE:'I'I-£3nustbesetto2intbefizstversimcabinet
arxisettoOinthenewcabinettype.
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The MFB Controller (5161+)

LD3 Green PONERO.K.meansthat5voltstaxflbyis
presentmtheboard. Normally lit.

LD 2 Red D_I§ disable, means that switch 3 (power fail
disable) on this card is disabled. Normally
not lit.

LD 1 Yellow TRR) means that REFRESH is running. Normally
lit.

SW 3 POWERFAIL DISABLE, normal operatim enabled
(switch in middle position).

«E SW 2 SOFT RESET, produces a simulated power fail.

E SW 1 REMOVE, removes refresh.

SW4 TUI‘ALRESET,sameasboth5voltanc15volt
standby OFF. Initiates memory and loads the
RAM modules with the configuration parameters
from the EEPRGVI in the backwiring.

—TI~B Selectstheoctotx:sspeed:0=4.0Mhz
2 = 1.0 Mhz

LSB 3:0.5Mhz
-TH2 .-_ 1=1llegal

—- Octobus statimnumber

Figure 34. lhe MFB Controller (5454)

MHz'mBnmstbesettOZinthefirstversimcabinet
andsettoOinthenewcabinettype.
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The MFB Controller (51:65)

o LD3 Green POWE1R0.K.meansthat5voltstandbyis
present on the board. Normally lit.

0 LD 2 Red DIS disable, means that switch 3 (power fail
disable) on this card is disabled. Normally
not lit.

3 LD 1 Yellow TRIO means that REFRESH is running. Normally
lit.

SW 3 PONERFAIL DISABLE, normal operation enabled
(switch in middle position).

SOFT RESET produces a simulated payer fail.

SW l W, removes refresh.

SW4 ’IOI‘AL RESET, saneasbottoltandSvolt
standby OFF. Initiates memmy and loads the
RAM nodules with the configuration parameters
from the EEPRO‘II in the backwiring

S
ig

i

-TH3 SelectstheOctobusspeed:O=4.0Mhz
2 = 1.0Mhz

LSB 3=O.5Mhz
~TH2 ~— l=illegal

—— Octobus statimmzmber

Figure 35. Ihe MFB Controller (5465)

WE‘I'HBnmstbesettoZinthefirstversimcabinet
andsettoOinthenewcabinettype.
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The Double Bus Controller

'I‘Hl Device No.1dent
110—100 Devicenumber 0100400 40/41

1 100410 42/43
1004203 100430 46/47

TH4 Station No
110-100 Device mxmber c1) Notl allowed

2 2
etc.

o LD4 Yellow Indicates that ND-lOO accesses within
ND—lOO limits

Strap field, 0 o o o o
Exp—version: o o o o [g

o o o o o

g] STE 8: Normal strap setting

0 LD3 Yellow MASTER. Means that controller is master.
Always lit.

0 LD2 Green PaoerOK.Meansthat5voltand51‘iz%ltstandby
arepresentcntheboard.Always
o

g] STR 7: Normal strap setting

0 ml Red DIS. Means that switch 3 (Eower fail detection)
is disabled. Normally not

SW3 PCWER FAIL DISABLE
Normal operation enabled (middle position)

.swz soprmaser
Producesa
(sameasSV

sw1 'IUI‘AL RESET
Normal ation enabled (middleOgosition)
Same as th 5V and 5V standbyo Initiates
menory, takes the configuration frcm the EEPRCM in
the backplane and writes it to the boards.

"Bower fail" signal to the MF bus.

~{E} Speed octobus TH?) E O Mhzon .
** 2 1.0 Mhz

3 0.5 Mhz

THE Station
—{:@ Processor station number Cl) Iilot allowed

2 2
** 3 3

to.e
039 STR 6 Normal strap setting

oooooooooooooooo SWS SW6 DIP switch octobus fmctions
oooooooooooooooo o STR Normal case in.

Figure 36. me Double Bus Controller
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Appendix A

A.1 Context block (Register block)

The context block is saved and loaded frun physical ND—SOOO
memory. 'I‘hecurrentexecutingprocessmzmber*4OOBisused
asindexinthecontext-blocksaveareatoaccessthe
correctomtextblock. Scmeareoonnectedtoadanainand
are updated in the domain Mormation table by all
instructions affecting these registers. Thus, it is not
reoessarytosavetheseregistersnmenchangingprecess
numbers. The registers are loaded before execution is
started. Registers enclosed by parenteses are not saved in
orloadedfrmfiecmtartblockwhenchangingtoarefi
process. They are loaded from the domain information table
before execution is started.

Apoin’oertothestartcfthecontextblockispatdxedin
location OFFSET (address 20) in the micrcprcgram when
loadingthecontrolstore. 'I'hephysicaladdressofthe
context (register) block can also be found by the command
LIST—MHDRY-(DNFIG in the NDSOOO Monitor. The cannand 100K—
AT—RESIDEINT frcm user SYSTEM can be used to look at physical
nultiport memory. The context block (register block) is 4008
bytes. The first block is always dummy. The process number
shouldbeusedtofindtl’ecorrectblock.

The address of current block can be calculated as follows:

Start_Of_Register_Block+4OOB+Preoess_No*4OOB



Register Context Trap DIT Register Register
number disp. disp. Disp. name symbols

0008 0248 Trapping P register (P )
0 08 0008 0308 Restart P register (P )
1 18 0048 0348 Link register (L )
2 28 0108 0408 Base register (8 )
3 38 0148 0448 Record register (R )
4 48 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 )
11 138 0548 1048 Floating most register 4 (A4 )
12 148 0608 1108 Floating least register 1 (81 )
13 158 0648 1148 Floating least register 2 (82 )
14 168 0708 1208 Floating least register 3 (83 )
15 178 0748 1248 Floating least register 4 (E4 )
16 208 1008 1308 Status register 1 (SH)
17 218 1048 1348 Status register 2 (8'12)
18 228 1108 1408 Process segment register (PS )
19 238 (1148) 1448 2748 'Ibp of stack register ('IOS)
20 248 (1208) 1508 3008 lager 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 reg. (CED)
24 308 1408 1708 Current alternative domain reg. (CAD)
25 318 1448 1748 Current executing segment reg. (C25)
26 328 1508 2008 Current alternative segment reg. (CA5)
27 338 1548 2048 Microprogram scratch register 1 (SCl)
28 348 1608 2108 Microprogram scratch register 2 ($02)
29 358 (1648) 2148 2268 Own trap enable register 1 (01131)
30 368 (1708) 2208 2328 Own trap enable register 2 (0182)
31 37B (1748) 2248 2368 Child trap enable register 1 (C181)
32 408 (2008) 2308 2428 Child trap enable register 2 (C182)
33 418 (2048) 2348 2468 Mother trap enable register 1 (Mn-:1)
34 428 (2108) 2408 2528 Mother trap enable register 2 (M182)
35 438 (2148) 2448 2568 Trap enable modification mask MW)
36 448 (2208) 2508 2628 Trap enable modification mask 2(TEMVIZ)

3248 Reasm for programmd trap (ERRCDDE)

245
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Infommatim saved at trap.

Register Context Trap DIT Register Register
number disp. disp. Disp. name symbols

36 448 2208 Trap number saved causing Trap Handler
Missing

37 45B 2248 2548 Trapping P
38 468 2308 2608 Status,trapped between trap and entt

finished
0: Normal execution
1: During or before trap
2: After trap

39 478 2348 Trap number saved
40 508 2408 24B Restart P
41 518 244B 148 Protect violation infommatim(WS.STS)
42 528 2508 208 Protect violation address (M/S.LA)

2545 we Physical address (M’S.PHYS)
2608 Physical segment Number (MVS.PHS/CAP)
2648 WR register (WSMR)
2728 Slot m./8ADAP status

Register Context Trap DIT Register Register
number disp. disp. Disp. name symbols

2008 CED of calling domain
2018 CAD of calling domain
2038 Return address in calling domain
2078 Base register in calling domain
2138 CE!) of trapped domain
214B CAD of trapped domain
2728 CED of mother dcxnain
2738 Flag for 'inside' trap handler
3108 Flag for 'PIA' (bit 0 = l : ’PIA' == 1

A.2 Allocation of registers in the Scratch Register File

The size of the hardware scratch register file (SRF) is 4K x
32 bits. The SRF can be looked at with the ommarxi:

DOOK—AT—SRF <address> address within SRF 0—40008
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Initialization of the different registers in the SRF is done
during startup of the Mammogram.

status register use

reserved SRFOO Constant = O
reserved SRFOl Constant = 66666666H (used by BOD)
reservedSRFOZ Constant=60000000H(usedbyBCD)
reserved SRFO3 Constant = 000177777773
reserved SRFO4 Constant = 1776000000013
reserved SRFOS Constant = 3000000000013
reserved SRF06 Constant = 177777777778
reserved SRFO? Constant = lllllllOH (used by BOD)
reserved SRFlO Status 2 sumgat
reserved SRFll (invent/previous process + l
reserved SRFlZ 'IOS
reserved SRFl3 PS register
reserved SRF14 CEID register
reserved SRF15 CAD register.
reserved SRF17 Current process + l

SRF32 Slot pos/BADAP status
SRF33 m status

Used SRF34 MVISMR register
when trap SRF35 M’S.CAP/PHS register
occurs SRF36 PMS.PHYS register

SRK37 MVB.LA register
SRF4O WIS.STS register
SRF41 Restart P
SRF42 Trapping P
SRF177'7 Last Cctobus neg from microprcg. Backword
SRFZOOO Address of Cmt_Message.
SRFZOOl Maximum index in FIFO (M4500)
SRF2002 Address of the FIFO buffer (W500)
SRF2003 Conmunication flag (0=idle, l=nmning

>1=trap in process)
Read from SRF2004 Trace traps (W500). (two bytes)
them SRFZOOS Pbststatimmmberandamnmnber
at start SRF2006 Error station number and CMD number
up SRF2007 Initial setting of the Modus register

SRFZOlO Slot number and BADAP status at startup
SRFZOll AGZP status at startup.
SRF2012 Modus register saved and used at trap
SRF2013 Process 0 started flag (false=0, true=l)
smom Legal bits to modify in the Modus reg.

| smms CPU type and model read from the A002.
SRF2016 Flag for CPU available (false=l, twezO)
SRHOl? Address of this #CPU data field
SREQOZO Pointer to start of message block
SRF2021 Message flag (0: Status=l l: Status><l)
SRF2022 Address of CPUflg.
SRF2023 Accp input value if any
SRF2024 Address of Accp —> Samson flag
SRFQOZS Address of message to start for Mon 50x
SRF4040—4520 Mathematical constants
SRF4040—4520 Mathematical constants
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The following is a Wiption of multibyte messages routed via
the octobus defined Brmrstatim or defined HostStation.********************-k***************9:******~k*********~k*********~k**~k
<Start0fl4essage> 100060 Cred <I~bststation> or <Brrorstatim>.
<Souree0nd> Set = 4
<NumberOftes> = <Message80dy.<NxmberOflBytes>> + 2
<FaultType>:

2008 (80h) = Memory Error : Fatal 38 Bytes
2018 (81h) = General Trap Message : NotFatal 14 Bytes
2028 (82h) 2 Wrong microprogram : NotFatal 6 Bytes
2038 (83h) = Wrong micreprogram : Fatal 6 Bytes
2048 (84h) = Unrecognized kick : NotFatal 4 Bytes
2058 (85h) = Unrecognized message : NotFatal 4 Bytes
206B (86h) = Unrecognized emergency : NotFatal 4 Bytes
2078 (87h) = Unrecognized Aocp crmarfl . NotFatal 4 Bytes
2108 (88h) = Unexpected external trap : NotFatal 2 Bytes
2118 (89h) = Size of Wip&Pgu table = 0 : Fatal 2 Bytes
2128 (mm) = Pst pointer = 0 : Fatal 2 Bytes
2778 = Microprogram error in Trap_Octm 2 Bytes

(Ex-remember) 1 = MicroProgram
<Message806y>
<Encbessage> 100040 Cred <HostStation> or (ErrerStation).

Contents of the different messages sent as a octo-bus message.

Fault Type = 2008 Harfiware Fault
MessageBody Process No.

Trapping}a
Restart_P
'I‘rap__no
Iogical_address
Pv_oode
Physical_address
Physical_segment
Working register
Srf.ASTS
Srf.BADAP

'71

u
u

u
u

u
u

u
u

u
u

(.0
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Fault Type = 201B General trap message : NotFatal
MessageBody Process No. : 2 Bytes

TramP = 4 Bytes
Restart_P : 4 Bytes
Trap~no : 2 Bytes

total : 14
****************************************************k*********

Fault Type = 202 WIong [microprogram : NotFatal
Fault Type = 203 Wrong microprogram : Fatal
MessageBody Current CPU/odel : 1 Byte

My CPLModel : 1 Byte
MicroprogramVersim : 2 Bytes

total : 6
**************************************************************

Fault Type = 204 Unexpected Cote—bus Kick
Fault Type = 205 Unexpected Octo—bus MlltiByte message
Fault Type = 206 Unexpected Octo-bus Emergency message
Fault Type = 207 mgpected Act? ommand
MessageBody Message Header : 2 Bytes

total : 4 Bytes
************************************************************

Fault Type = 210 Unexpected external trap.
Fault Type = 211 Size of Wip&Pgu table = 0
Fault Type = 212 Pst pointer = 0
Fault Type = 277 Microprogram error in Cob—message
MessageBody ---------- :OBytes

total: ZBytes

The system parameters are used for returning multi byte
message via Octo-bus to Hoststation or Errorstation at
hardware fault. Also used for delivering messages of other
exceptions to Hoststation or EirrorStaticn. Detailed message
descriptim is given above.
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A.3 Commands received by ACCP on the Octobus

RSYSPAR = 158 % 08h Read system parameters
LSYSPAR = 168 % 0811 Load system parameters
ECHO = 178 % OFh echo test
REG) = 208 % 10h read 80) levels
LPARPNT = 218 % llh load parameter pointer
VERPARP = 228 % 12h verify parameter pointer
LOCS = 238 % 13h load cs (via MPM)
LCSD = 248 % 14h load CS direct
DUCS = 258 % 15h dump cs (via MPM)
Dcsn = 268 % 168 dump cs direct
DEBCNIMIC = 278 % 17h Debug Contmic (no S'IVOP sync)
AMICI’RAP = 308 % 18h ACCP Microprogram trap
RUNSEZLFI‘ = 338 % 18h read selftest Status
STOPMIC = 348 % 1Cn stop mic.pu:og
mN'IMIC = 358 % t cont. micro program
RES'IMIC = 368 % lEh restart micro program
ALIVE = 378 % t alive check
lMAR = 408 % 20h load MAR
DEER = 418 515 21h load MIR
RMIR = 42.8 % 22h read MIR
TES'I'BUS = 438 % 23h bustest
RAlBl6D = 448 % 24h Read A1816 directly
RAIBBZD = 458 % 25h Read A1832 directly
LA0816D = 468 % 26h Load A0816 directly
LA08320 = 478 % 27h Load m2 directly
RAS'I‘S = 508 % 28h read asts
LMDDE = 518 % 29h write mode
LGDN = 528 % 2Ah write con
MMPM = 53b % 28h write multiport
RMPM = 548 % 201 read multiport
SE‘I'I'RAC = 558 % 28h set trace sel.
SCLOCK = 568 % 281‘: set Clock
RCLOC‘K = 578 % 28h read clock
READSEILFT = 608 % 30h read selftest status
ENKICK = 618 % 31h enable kikcs
DISKICK = 628 % 32h disable kikcs
TE‘STBUF = 638 % 33h buffertest
LAOB32 = 648 % 34h Load A0832 via MPM
RAIBBZ = 658 % 35h Read A1832 via MPM
STAMICD = 668 % 36h Start mic—prg. directly
LOOP = 678 % 37h Set seep—loop mode
SPEED = 708 % 38h Set clock speed
CPURES = 718 % 39h Reset Samson CPU
‘I’ES'IMPM = 728 % 3Ah Test multiport
DCID = 738 % 38h dump CC direct
DUOC = 748 % 3Ch dump 0C (via MPM)
PRO/MERE: 758 % 38h Read ACCP PRCM version
CPUVDDEIL— 768 % 3Elh Read CPU NDDEIL
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HEP—initiated messages to ND—lOO:
HWfault = 2008 % SANSON hardware fault

Emergency messages (C—bit (bit 15) set), detected by handware:
ARES 3618 % 2411') Reset ACIIP

362B % 242h Continue m
3638 % 243h Stop Am?
3648 % 244h Terminate Am?

Am
AS’IUP
TERM H

II
II

H
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A.4ND100/ND5000 communication

ND—lOO ND—SOOO

Background
Program

M
mNéO F

SPI’I’ M
-—— ———-— E

M M
- - I

SYSTEM CIZM— C ND—SOOO
NDNITOR +————-—. NDN ~—- R —»

DATA 0 PROCESS
- ~ P

R
O
G

I
NDSOO OCIOBUS

AOCP
DRIVER ————~

DRIVER

o Octobus and memory are used for canmmicatim and synchronization.

0 Cam data (like message buffers) are placed in shared (MF) memory.
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A.51nitializion of the ND—SOOO microprogram

Themicrcprogramis loadedintotheomtrol storeandstarbed
when the ND-SOOO is initialized. After going through some
initialization, the microprogram enters the IDLE loop.

The initialization of the ND-SOOO means clearing the data and
instruction caches and T88, setting the floating, BC!) and
integer ccnstant registers, and resetting trap enable and the
status registers.

TheCPUtypeandnodelsettingsarecheckedandtheinternal
trace module is imitated and armed.
The call/eater flag is also initiated. Then the microprogram
sets the current process number (Df.x5prec) to —1 before the IDLE:
loop is entered.

The cmmunicaticn between the ND—lOO and ND—SOOO is built on a
message block, residing in shared menory.
Before a message is activated in the ND—SOOO CPU the message
block is initiated depending on the cperatim to be carried out.
When the ND—SOOO microprogram is activated the execution queue
isscannedtofindthefirstnessageblockwiflistatus
equaltol.Whensuchanessageisfamd, aroutineinthe
microprogram is entered according to function specified in the
message block.

Themicreprogramthenusestheblocktoretummessagesback
to the ND—lOO.
The microprogram begins to scan the execution queue frtm the IDLE
loop if Df.x5act = O in the extended data field, or if an octobus

kick is received.

When the loading of oontrolstore is finished, the micr‘oprogram
isstarbedinaddresso. Themicroprogramwillthenenterflie
InitfiSanson routine as described below.
'I‘hemicreprogrammay alsobe started fremaddress 168 or 1713
(MICRO—START 16 or 17). The microprogram will then enter the
Init_F‘runl7 routine.
If the micreprograrn is started from address 16B, the internal
tracer will trig.
Thisfeaturemaybeusedincaseoftinewtandtheinternal
tracer has not trigged and the microprogram is looping.
If the internal tracer has trigged the microprogram incase of
timeout can be started in address 17b.
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A.6 Extended CPU data field for SINTRAN K wM—Aod

The message buffers are physically located in the shamed
awry.

The start of the data field may be located as described
below.

The CPU datafield can be found in SSCPU in SYMBOL—Z-LIST.

GEEK-AT SEIM S3DPIT
<SSCFU> +ZlB/ <bankno>J %N100banknumber
(address) % Address within bank

@IDOK-AT PHYS
<bank no) + <address> - 3OB / <Df.x5mess>

Data fields in Message buffers (in MP memory)
N100 menmcy

3O x5mess
CPU datafield— x5mar —

NSOOO -—-— extended -—
global
datafield

Link Start of execution
SSCPU queue

maillink -—-—--— process 0

CPUadf process 1

———- process 2
r__.____._.__

process
descr. .

end of queue
procn
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Byte CWDf.
Addr

0 x5mess AddressoflastnessageprocessedbyND—SOOOCPU

2 when an interrupt to ND~lOO was given.
4 x5mar A pointer to the IDLE message.
6

10 x5sena Reserve/Release semaphore of the execution queue.
—l =Reserved O=Released (TSEI‘ is used).

12 | x5int | Set to l by NDSOOO when a message is fillied,
together with interrupt and updating XSMess.
If x5int >< 0 then inhibit interrupts and updating
of x5mess. XSint is cleared by ND—lOO.

14 l x5act l Activate ND~SOOO from IDLE (O=Activate l=Has been
activated by this flag).

l6] flag I Omentprooessnmlberwpdatedbythemicroprog.
—l =in IDLE state, —2 =scanning the execution queue)

20 x52ero N100 page number of address zero in shared menory.

22 XSAQZP N100 address of m buffer.
24 buffer
26 mm N100 address of octobus buffer.
30 buffer
32 XSHW N100 address of buffer used by LOOK—AT—HARDWARE.

34 buffer
40 XSreSCPU ND—SOOOmjnxmbermichhasresen/edthe

execution queue (processor number 1—4).

60 Next__Link Link to first message in execution queue.
62
64 Status Message status (set by TERSOO)

0: Free 1: Terminate ND—SOOO CPU

66 -1
7O 0
72 0
74 47B Micfunc = 4713: Terminate

The ND-SOOO CPU will when activated from the idle loop, starts scanning

the execution queue pointed to by CPUDf.x5mar.
A location (START_MESS address 26) in the ND—SOOO microprogram points

to x5mar location in the extended CPU data field. The STARTMMESS

location is patched during loading of the oontrol store.

When the ND~SOOO CPU is in IDLE state CPUDf.x5proc is —1.

When the ND—SOOO CPU is activated the CPUDf.x5proc is set to —2 until

a l in status of a message in the execution queue is found. Then

CPUDf.x5proc is set equal to the RECEIVER process number. If the end

of queue is found the ND-SOOO CR} goes idle and —1 is written into

CPUDf.x5proc.

Each time the ND-SOOO CPU is finnished handling a massage, the CPUDf.x5int

location decides whether or not the ND—SOOO CPU is going to give an interrupt

(lev.13) via the octobus (ident msg) to the ND-lOO. If CPUDf.XSint = O the

ND—lOO will be interrupted on level 13 and CPUDf.x5int is set equal to l. The

address of current message block is written into CPUDf.x5mess. If CPUDf.x5int ><

0 then an interrupt is not issued from the ND—SOOO CPU, and fine CPUDf.x5mess

location is not updated.
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fiMZOgD-SOOO microprogram communication flowchart for Sintran K

TRAP MDNITORCAIL
IDLE '

—_—___..[ LockfbceoQueue
Yes Update msgBuff.

Df.x5act=0?
‘ 1

LockEbieoQueue Handle
3 or 4: : Status NDNSOO

l=2Df.x5act I - 502

F—-' Df.x5;Lnt=O ?

LockEkeoQueue ————I Yes
SaveOontext No
—2— . Df . x5proc G1ve_in

QJIIMess=zLiJfl< 1 =: Df.x52’_nt

Save motext

l
—2=:Df.x5proc
O =: Msg_F1ag

ind Link: :Link

I
Ehd of QJeue ?

No
Save context

Link. Status=l? I

LlYes —l=:Df.x5proc

l =: Msg_flag I
2=:Link.Stat-us O =: Msg_Flag
Link=zCunMess I
Link.Receive=:

Df.x5proc UnlodvcieoQueue

l
UnlockE:Xe<X2ueue Idle

Istartpzooessingflmenessage



Appendix A 257

A.8 The message buffer (mailbox) description for Sintran K WM—Né

Eachblockomtainsaheaderandadatapart. Theheaderoonsists
of six 16 bit words describing the message. The data part
consists of a function value and a number of parameters depending
ontheoperatimtobecarriedwt.
The size of each message buffer is 256 bytes.

Locating flue message buffer and process description:

—TheND100menorybankmaybefamdin5M38Aaddress46440n
segment SBDPIT.
(gm-AT SW S3DPIT
4644/ <bank no)

- Get reserved process decription address from RT description for
the shadow process in NDlOO (BAKxx).
@LIST-Rr—DESCRIPTION BAKXX

- @LCOK-AT SEQ/I S3DPIT
(RT descr. address+7>/ <addtress of current message buffer inside

the bank)
- (gm—AT PHYS

<bank no + address> / 177777 % Link address
177777

3 % Status
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Byte addr.

—6O

—32 5tslcounta
~30 5tslntime ND—SOOO CPU time used when changing priority
—26 Stslstatus Time slice status
~24 @flg SINI'RAN address to enter after cleaning up
—22 svSfunc MDN6O func. code in cleaning—up sequence
‘20 NDSOOO ND~SOOO CPU time used
—16 time used
—l4 CPUdf Addressofm—SOOOCPId.usedbyfliisprocess
~12 Sgriority NDSOOO priority of process
-—10 htsllgygri Highest "low time slice" priority
—6 ma "Magic" part of process no (sequence number)
~4 out Address of term output Df using proc.

H —2 Smsflag Repeat flag (bit 15)
E O link.OO Link to next message in the
A 2 link.Ol execution queue.
D 4 link.02 Status
E 6 link.03 Sender process
R 10 link.O4M Receiver process

12 link.05 Link to previous message (N100 address).
14 link.06 Micro function

D Parameter list according to
A function being processed .
T
A

P
A
R
T
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Nextlink:

Thetvnfirstwordsoftheblmmldthestartadc’a‘essofthenext
block. Ifthestartaddressofthenextblockisequalto—l, thismeans
endoflink.Thelinkaddressisabyteaddress.

Status of the block :

Status gives information about the message currently being processed.

O : Block free
1 : Message to ND—SOOO
2 : Messageinprocess.$etbymicroprogramatstart

of handling the message
3 : Answer to ND—lOO. Set when the microprogram is

finished handling the message
4 : Error return from NDSOOO
13B : Stopped by NON 501/502

Sender :

Sender process number. Owner of the message block.

Receiver 2

Receiver is the ND—SOOO process number to receive the block.

Previous link :

Link to previous message buffer in the execution queue. This is an
ND—lOO physical address within the bank.

'FnedataEQ:

Each message between the ND—lOO and the ND—SOOO contains a data part.
Thefirstwordoftbedatapartdefinesthefxmctiontobeperfomed.
The different functions require different numbers of parameters to be
involved in the data part of the link.
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A.9 Micro function description

Value( oct) Emotion

l : Read microprogram version
10 : Logical data memory read
11 : Logical data menory write
12 : Clear cache
22 ' Start process 0
23 : Start
24 : Restart after monitor call
25 : Restart after trap
26 : Restart process with write back of a buffer
30 : Physical segment read
31 : Physical segment write
34 : Logical instruction menory read
35 : Logical instruction memory write
42 : Programmed trap
44 : Histogram read
45 : Clear cache & T58
46 : Dump dirty
47 : GO IDLE!
50 : Restart UNIX
51 : Restart UNIX after monitor call
52 : Restart UNIX process
70 2 Initialize Trace nodule
71 : Clear Trace nodule
72 : Arm Trace nodule
73 : Disarm Trace nodule
74 : Dump Trace nodule
75 : Clear Address counter of the Trace nodule
76 : Set cache nodus
77 : Dump SRF
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A.10 ACCP status register

ACIZP status:

BIT : NAME POLARITY FUNCTION

0 : AIBF 1 AOCP input buffer flag
1 : AOBF 1 AOCP output buffer flag
2 2 OBREC l Octobus receive—FIFO flag

3 : OS'I‘OP O Octobus emergency interrupt
4 : IMBUSY 0 Data menory busy
5 : IMBUSY 0 Instruction memory busy

6 : DIVMBUSY 0 Data memory management busy
7 : INMBUSY 0 Instruction memory management busy
8 : CBEIRR 0 Control store error.

9 EDD 0 Data memory cycle. Read when memory
error to distinguish Instruction/Data
channel error.

10 : ALIVE 1 CPU alive watch—dog signal
11 2 ACCPTRAP O Tells the ACCP that data in A18 is to be

interpreted by the M11? instead of being
sentdirectlytotheOctobus. Setbythe
microprogram in NOD register.

12 : STOP 1 Microprogranmed stopped
13 : PONFAIL 0 Power fail
14 : ARMED 0 Tracer armed. Goes off when tracer

trigged.
15 : TEST 1 Test bit for syndmiizatim with

production test equipment.

A.11 BADAP status register

BADAP status mister:

n.u
Not available or inhibit, i.e. the MF bus
Timeout, a non bus request timeout
n.u
Parity error on the MF bus
Bus error, a bus timeout
Bus fatal error

n
u

-‘1’
\J

O
‘U

’I
Ib

N
b

-‘
O

n
.-
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A.12 Memory management status register

Bit 31 — STATE? — W‘sysbem state register bit 7
Bit 30 — STATE6 - MVI—system state register bit 6
Bit 29 - STATES - DIM—system state rgister bit 5

STATE7-5: 000 - FF read request
001 - POFF write request
010 - PXIM; request
011 - Read with write permit
100 — Read request
101 - Write request

ii? ‘ 523 ‘ead'te‘eques’c— W]. ’t 2Bit 28 STATE4 - Mil-system state register bi
Bit 27 STATE3 - DIM-system state register bit 3
Bit 26 STATEZZ - Mil—system state register bit 2 Trapping
Bit 25 STATEl - Mil-system state register bit 1 nano state
Bit 24 STATED - Mil-system state register bit 0Bit 23 LOCK - A lock request
Bit 22 DIRTY - Wai a request

21E %(1) %%3r _ Ca biiii‘LyT aritten in updated_ _ pa e
Bit 19 WRIT - ”Effie permitted 9
Bit 18 PARA — Parame er access permitted
Bit 17 SHAR - Shared segment
Bit 16 USED - The USED entry bit
Bit 15 PHSUSED— PhySical segment use of WR
Bit 14 PHSWIPT— Physical segment written in page tab.

P ical t'I‘SB missan p. d' H (.0
“
I
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
I
I
I
I
I
I
I
I
I
I
I

U) ‘1’

Bit 12 INHCM — 'bit ca write
Bit 11 MISS - TSB miss
Bit 10 DOVIAT — (MW—reg match DDCM
Bit 9 PSMAT - PS—reg ma ch DPS
Big 9 LAMAT - LA-Ieg match DLA

Bit 6 — 0: DATA 1: PROGRAM set by the microprogram
Bit 5 ZERO — Zero in the WR- or GAP—@1ster
Bit4 'I’RAPS—Indicateatraptothe
Bit3 TRAP3 —Bit31nthetrapcode
Bit2 'I‘RAPZ—BitZinflmetzapcode
Bitl TRAPl —Bitlinthetrapcode
BitO TRAPO—BitOintheu‘apcode
TRAP3—O OOOO-Addressmtofrange—needonenoreindexlevel0001 - Alternativ protect violation

0010 — Write protect violation
0011 - Index error
0100 - Memory error
0101 — Memory timeout
0110 — Indirect capability to another machine
0111 — Indirect capabili within the machine
1000 — Zero in the capabi ity
1001 - Zero in the capability EEO/M and ALT protect Viol)1010 - Zero in the capability WM and writepgrotwiol)
1011 - Zero in phySical t tents] for

or zero m the ca ility (WM ,write & ALT prot)
llOO—Zeroinlastleve indexentryforPS
1101 - Zero in physical segment table entry
1110—Zeroinseccndleve indexentry
1111 - Zero in last level index entry

The STATE(7:0) will keep the state number leading to trap.
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A.13 Error codes from monitor calls

1043

1044
1045
1046
1047

ND—SOO/SOOO Open File Table is full
File is neither oontirnious nor Mag.'I‘ape
ND—SOO/SOOO Open File Table for direct transfer is full
Error in monitor call
Odd byte address
Odd byteocxmt
Too big bytecount

t not modulo sector size in direct transfer
Address outside file limits in direct transfer
Block address not modulo sector size in direct transfer
Hardnare status error in direct transfer
Illegal monitor call number
DC access not legal on Mag.Tape
Wrong number of parameters in monitor call
Byte pointer not modulo sector size in direct transfer
Data area cannot be placed inside a 64k Sintran III segment
Segment not modifyable
Bytecamt not modulo block size in direct iransfer
Illegal operation on file connected to a segment
File already connected to a segrent
All logical data segments used
Logical data segment already used
Block size not modulo sector size
Address outside program segment
Address outside data segment
Trying to write segment back on System Swap File
Illegal nermry type of specified area
Max global fix
Error in absolute fix
other segments has user fixed pages in the specified area
other segments has System fixed pages in the specified area
Impossible to do fix contiguous because of already System
fixed pages
Impossible to do fix contiguous because of already user
fixed pages
No contiguous area available Muse of System fixed of other
segments
No contiguous area available because of user fixed of other
segments
Impossible to do contiguous fix. Area greather than the
physical manory
Not enough menory reserved by the ND—SOO/SOOO
Trying to fix pages shared with a Sintran III segment
Segment not in use
'I'heprocesshasmBefore ImageLogsegrrent
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1050
1051
1052
1053
1054
1055
1056
1057
1060
1061
1062
1063
1064
1065

No Swap~File part available
Swapping space not available
No free physical segment
Segment not modifyable
Illegal process number
Swap device error
Priviliged monitor call
Illegal logical segment number
No such process
Illegal address
Swapper in use on another CPU
Table for attach segments is full
Attach segment name not found
Sintran IV segment error
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All; Error returns from MON-60 calls/10w level

ND~500/SOOO time—wt
Illegal micro function
Illegal status in message to ND—SOO/SOOO
ND-SOO/SOOO DWA/octobus error
Illegal stop reason
Unknown trap
Error answer frm the Micro program
Illegal register number
Illegal address
Illegal function code in NON 60
Illegal segment number in load
Illegal file number in load
Fatal error from System Monitor
ND—SOO/SOOO reserved for special use
No ND—SOO/SOOO process available
No buffer available for data transfer
Too great byte count in data transfer
'Ibo many shared areas
No RT—comnon defined
Shared segment fixed, but not oontiguously
Shared segment fixed in wrong address
Shared area cmtside ND—SOO/SOOO memory
Too big program segment
'Ibo big data segment
No ND—SOO/SOOO process to communicate with
Not enough memory available for segment
Control Store not initialized
Define—Memory—Oonfiguration oomnand is required
Other user(s) allready logged on ND—SOO/SOOO
ND—SOO/SOOO not reserved for special use
No Swap file part available
Swapping space not available
Swap file already defined
Swap file is not contiguous mass storage file
Swap file is in use
Swap file not found
No free physical segment
No free Swap file entry
Not mass storage file
Fatal error from Swapper
Memory not available
Fatal Micro program error
ND—SOO/SOOO Monitor not initialized
Menory for the Context blocks not available
Error in memory configuration
Histogram already in use
Histogram not reserved by you
ND—SOO/SOOO power off

265

system errors
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2060
2061
2062
2063
2064
2065
2066
2067
2070
2071
2072
2075
2076
2077
2100
2101
2102
2103
2104
2105
2106
2107
2110
2111
2112
2113
2114

2115
2116
2117
2120
2121
2122
2123
2124
2125

2126

2127
2130
2134
2135
2136
2137
2140
2141
2142
2143
2144
2145

ND—SOO interface error
ND—SOO/SOOO stopped
ND-SOO/SOOO power fail
ND-SOO/SOOO power fail has occured
ND-SOO/SOOO power up
Illegal locigal segment type
Swapper must be loaded
Illegal physical segment
The Swapper stopped
Timeout, impossible to terminate ND-500/5000
Micro program break reached
No menory available for ND-SOO/SOOO buffers
Segment not nodifyable
Illegal logical segment number
Not required access to the segment
Function not implemented
Name already used
Error in loading control Store
Too many fixed memory parts
Mass storage transfer error in swapping
Too many Sintran III/ND—500/5000 segments to fix
Error in Standard donain
Standard donain table is full
Standard domain in use
Ambiguous Standard donain
No such Standard domain
RT—crnncn specified in domain, but RT-ccnnrxiébes not exist
in system
Error in linking to RT—oonnmu
xx segment fixed in wrong physical address
Nencmy error detected by the ND—SOOO Micro program
ND—SOOO Ctrmzol Store error detected by the AfiEP
bk)nsnory is reserved for the ND-SOO/SOOO
Nknory area not available for ND—SOO/SOOO segment
xx trying to link to a demand segment in Sintran III
RT~cxnnrmi not contiguous
The actual segment size does not fit the segment size
specified in the domain entry
hb nenory available for Sintran III segment in
ND—SOO/SOOO/Sintran III shared “enemy area
Function not allowed when in "debug—swapper" node
"Debug—swapper" is done from another process
Not enough memory reserved by the ND—SOO/SOOO
Trying to fix inside a Sintran III shared area
Gannand not allowed fnon RT
Illegal process number
Not allowed in Resident—place
No such process
ND—SOO/SOOO user break
Filesystem call not allowed on renote opened files
User called fatal stop
Trying to place an empty segment
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A.15 Error codes returned from the ACCP processor

(Amp ccnmand status have reserved error numbers 2146—2164)

2146 ACCP command status=-2 : Illegal when kicks are enabled
2147 AG}? cannand status=-l : Illegal when Micro-program is running
2150 Wommandstatus=0zMicroprogrammtstarted
2151 ACCP command status: 1 : No parameter pointer given
2152 AGIP cmmand status= 2 : Illegal word count
2153 AOCP ocmnand status: 3 : Illegal address
2154 crmrandstatus=4zdieckswnerror
2155 ACCP carmand status: 5 : Hardware error in Control Stores

buffered CI—bits
2 Not defined as MILD ccmnand

2157 ACEPoamandstatus= :ND—5000Microprogramhasstopped
2160 ACCP ccmnand status: :Memory error
2161 Unkrmn ACIZP command status

2156 m cannand status:

C
O

\]
O

\

2165 NIB—5000 timeout: ACCP was terminated, NIB—5000 Micro program
is running

2166 ND—SOOO timeout: ACCP was terminated, ND—SOOO Micro program
has stopped

2167 ND-SOOO timeout: Impossible to terminate M12? after timeout
2170 This Am? carmand is not available through NON 60

function 157
2171 ND—SOOO timeout: No answer from AOCP
2172 Exceeding m buffer during AGIP transmission
2173 AOCP echo test failed
2174 Verifying Amp parameter pointer failed
2175 Checking Control Store failed
2176 Emceeding octobus buffer during ACCP transnissim
2177 ND-SOOO selftest failed
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Error codes returned from OCTOBUSV

(Octobus errors have reserved error rmmbers 2200-2277)

2200

2201
2202
2203
2204
2205
2206

2207

2210
2211
2212
2213

2214

2215
2216
2217

2220
2221
2222
2223
2224
2225

2226
2227

2230
2231
2232
2233
2234
2235
2236
2237
2240
2241
2242

Interrupt level not supported by octobus driver or not called
from correct level
Octobus unit number outside range
Octobus unit number not present
No octobus message device (omd) is free
No ident entry is free for connection to specific staticn
Ident entry outside range
No single—byte message in octobus message device (cmd)
input queue
No multi—byte message in octobus message device (cmd)
input queue
Nil message body pointer
No buffer is available for sending multi-byte message
Output buffer for sending single—byte message/kick is full
'Doo snail receive buffer defixed during connection with and
(crdy for mc68xx)
0nd not prepared for receiving multi—byte message
( only for NC68xx)
No more place to allocate received buffer (only for m68xx)
Error in transmit queue link operation
Transmit error: Already tried to send the message 256 times
unsuccessfully
Destination station not present, the message is not sent
Destination station is busy and the kick/message is not sent
Parity error/Hardware error occured while sending message
Errtm‘when transmitting the message
No bridge defined for this ring
Illegal message type (only returned fnam octobus driver
in ND—lOO)
Illegal number of bytes in multi-byte message (l—377b)
Station number outside of range (l—76b) or not known by
octcbus driver
Octobus message device outside of range (O—l7b)
Ident entry/octobus message device not reserved
Ident entry not present
No transmit queue element available
Receive buffer of the application is full
Illegal transmit identification
Illegal function code in ncnitor call
Illegal parameter (value must be a ND—lOO word ~16 bits)
Routine not yet implenented
Bridging not implemented
Broadcast not inplenented



Appendix A 269
Fatal error from System Monitor

Error codes in the range (2300:2377) ):

2301 PTSINTRAN:MenoryMapaddresslessthanstartofMenoryMap
2303 QEEFOPEN: Specified open file number not found in

FOPTABLE or in EXEOP'I‘ABLE
2304 SEPCAP:NoProcesssegmentexists forthisprocess
2305 MAKBEB: Specified physical page not found in Mancry Map
2306 PLSWAPPER.CRFILE: Trying to read the Swappers pseg or dseg

into ND-SOO/SOOO local memory
2307 PISWAPPER.GFINEO: No Open File Table element found for

an open file
2310 PLSWPER.GFINFO: Empty file (Swappers pseg or dseg)
2311 PLSWAPPERGFINFO: Too big segment (Swappers pseg or dseg)
2312 PISWAPPER.GFINFO: Swappers pseg or dseg file is double

indexed
2313 PLSWAPPER: Illegal physical segment allocated for the Swapper
2314 PLSWAPPER: Start of Swappers Segment Table is outside

Swappers data segment
2315 PLSWAPPER: End of Swappers Segment Table is outside

Swappers data segment
2316 PLSWAPPER: Start of Swappers Memory Map is outside

Swappers data segment
2317 PLSWAPPER: End of Swappers Menory Map is outside

Wappers data segment
2320 PLSWPER: Actual end of Swappers Menory Map is outside

Swappers data segment
2321 PLSWAPPER: Actual end of Swappers Segment Table is outside

Swappers data segment
2322 PISWPER: Swappers data segment is placed in ND—SOO/SOOO

local menory
2323 PISWAPPE‘R: Error in reading the index page of SWAPPER:Dsm

from mass storage
2324 PLSWAPPER: Error in linking the pages for SWAPPERzDSH; out

of Sintran Ills Memory Map

2325 PISWAPPER: Error from ND-SOO/SOOO when writing the SWAPPER:DSEG
index page into ND-SOO/SOOO, using the communication

2326 PLSWAPPER: Error when reading the index page of SWAPPER:PSBG
from mass storage

2327 PLSWAPPER: The SWAPPER1PSEE is placed in ND—SOO/SOOO local
memory

2330 PLSWAPPER: Error when linking the pages for SWAPPERzPSES out
of Sintran Ills Memory Map

2331 PLSWAPPER: Error when reading the SWAPPERzPSEX; into memory
from mass storage

2332 PLSWAPPER: Error when reading the SWAPPBMDSEI; into memory
from mass storage

2333 PLACEDOOVEZRLAP: Specified page not found in rtccmnon
2334 PLACE.FF‘SIZE: No Open File Table element found for an

open file



270

2335

2337
2340
2341
2342

2344
2345

Fatal error from System

PLACE: No Open File Table element found for an open file
DFSYDCM: No Open File Table element found for an open file
DFSYDOVI: No free System Dcmain Segment entry
OPSYDCM: No Open File Table element found for an open file
GIVPAGES: Illegal Memory Map address
PAGI‘OSMENDRY: Illegal Memmy Map address
PLACE.PlRESIDEI¢T: Inconsistency in segment size in

resident-place
PLSNAPPEZR: Swappers data segment is greater than 128mb
PLSWAPPEIR: Swappers Software Segment Table and Memory Map

Table overlaps

AppendixA
Monitor



Appendix A
Trap error messages from ND-500

TRAP MESSAGES (range 7600bz7651b)

7605 Zero
7606 Carry
7607 Sign
7610 Flag
7611 Overflow
7612 Not used
7613 Invalid operation
7614 Divide by zero
7615 Floating underflow
7616 Floating overflm
7617 Bod overflow
7620 Illegal operand value
7621 Single instruciton trap
7622 Branch trap
7623 Call trap
7624 Break point instruction trap
7625 Address trap fetch
7626 Address trap read
7627 Address trap write
7630 Address zero access
7631 Descriptor range
7632 Illegal index
7633 Stack overflow
7634 Stack mfierflow
7635 Wanted trap
7636 Disable process switch tiH'BOUt
7637 Disable process switch error
7640 Index scaling error
7641 Illegal instruction code
7642 Illegal operand specifier
7643 Irstruction sequence error
7644 Protect violation
7645 Trap handler missing
7646 Page fault
7647 Power fault
7650 Processor fault
7651 Hardware fault
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Error codes from Swapper

ERROR GEES FRO"! SWAPPER:

EtcroroodesusedintheSwapperifreporting
externally (to ND-lOO).

O No error occurred during processing of
a message to the swapper

228
174.8 ILLmAL PARAMETER

1027B ADDRESS WPSIDE PROGRAM SEG’IENT
10308 ADDRESS WI‘SIDE DATA SEIMENT
10318 WRITE SEQ/IEN'I‘ BACK ON SWAP FILE
10328 ILLEGAL MEI/DRY TYPE OF THE SPECIFIED AREA
10338 MAXIM m. OF PAGES FIXED LIMIT IS EXCEEDED
1034B THE ENTIRE, OR A PART OF THE SPECIFIED AREA BELONSS TO THE ND—IOO
10358 OTHER see/Ens HAS USER FIXED IN THE SPKIIFIED AREA
10368 OTHER SEG’IEN’I‘S HAS SYSTEM FIXED IN THE SPECIFIED AREA
1037B TWO PAGES ARE SYSTEM FIXED WITH ILLEGAL PHYSICAL DISTANCE IN THE MEMORY
10408 TM) PAGES ARE USER FIXED WITH ILLEGAL PHYSICAL DISTANCE IN THE MEIVDRY
104113 TOOMJG‘ISYSTEMFIXEDPAGESINTHEMBVDRY
1042.8 momusm FIXED PAGES IN’I'HEMENDRY
10438 M) BIG mm MH’DRY AREA AVAILABLE
10448 WWWRYRESERVEDBYTHEND—SOO
10458 TRYIMS. '10 FIX INSIDE A SIII SHARED AREA
1046B SEGMENT WP IN USE
1047B 'IHEPROCESSHASADBEEORED'IAGEIIXESEXMENI‘
1055B Swap device error
10658 Error detected on $4 segment
2047B FATAL ERROR IN SWAPPER ( Sub-codes : see below)
2067B Illegal phys.segno in message to swapper
21218 W MEMORY IS RESERVED FOR THE ND-500
2067B Phys. segment alreadey defined (segm. has pages)

Sub-codes for Error Message : Fatal Error from Swapper (2047B)

lB REILBITBUFFER
Trying to release a bitbuffer that is already free.
Internal error.

38 DISCDNNECT__SEI}VIENT
Bad segment links. Internal error.

413 DIR__ADR
Illegal owner of a bitbuffer. Internal error.

SB RWWPAGE
Trying to read/write from/to a page not belonging to ND—SOO.
Internal error.

7B XCLEAN_SEIMENI‘
Illegal owner of memory map element. Internal error.

108 XCLEAN_SH3VIENI‘
Illegal usage of a page. Internal error.

1113 xmwsmqr
FREEm link corrupt. Intrenal error.

12-1313 FREE__POOL__PAGE
FREE_POOL link corrupt. Internal error.

153 GET FREE__PAGE
The nwnbEr of pages of a physical segment is greater or equal
tothemaximalmmberofpagesthesegnentmayhave. 'I‘heer‘ror
occurswhennopage is obtained fron cleaningtm segrm’c.
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Error codes from Swapper

168

17B

208

218

22B

238

248

2513

26B

27B

318

323

338

35B

3613

37B

4313

458

468

Internal error.
IXADR

A single or double indexed segment has no index page.
Internal error.

GEI‘_C‘APTAB
The process segment is indexed — probably old content of PST

INDEX
Logical page number different from zero when updating the index
of direct indexed segment. Internal error.

LINK_OUT
A memory map elenent does not belong to the right nemory map link.
Internal error.

PAGE_FAULT
Illegal physical segment number in a page fault.
Indicates ND—SOO hardware,micro program error or
ND—lOO hard/software error.

KILL_PAGELINK
Illegal owner of a menory map element. Internal error.

BSW_(1II‘SWAP
Error in FREE_POOL link. Internal error.

SCAN_PROCESS_SEEMENP
Illegal segment number found in capability table.

FIX_SEXEMENT
Error in contiguous memory area. Internal error.

GETT_CAP'I‘AB
DmeinmXOinSBprocess—mtimplemented.

INCREASE
The many memory intervals. Bad memory configuration or
bad definition of the memory configuration.

INCREASE
A page given from the ND-lOO to the ND—SOO does not belong to the ND—lOO.
Indicates PIT—O/SIII error.

SW_MAIN
Thedatasegmentandtheprogramsegmentoftheswapperhave
different versions. Forgotten to copy the :DSEIS or :PSH; file ?

pHYs_SEx;~/IEM_BAQ<
Illegal segment number in WSEE. Indicates PIT—O error.

RW_PAGE
A file pointer is zero. Indicates PIT—O error.

GW_BBLIM<
Error in buffer link.

GRAB_PAGE
Illegal page usage. Internal error.

BSEHW_OU'I‘SWAP
IN_FRPQ true, but segment not in the FREE__POOL queue.
Internal error.

F1x_smm
Error in an index page. Internal error.

SWJ/[AIN
Error retur from MON 377B. Indicates 5111 error.

AINIT_SWAP
Overlap between global data and tables.
Move tables and reload swapper

CLOSE_4

m__PAGE
Internal error.

INIT_SWAPPER
Illegal startup data. Indicates ?
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47B

518

52B

558

56B

57B

618

628

638

6513

66B

708

71.8

728

738
1018

1028
1038

105B
106B

107B

AppendixA
Error codes from Swapper

RW_PAGE
Nosuchpagecnawriteawess. Internal error.

GW_N_PAGES
Number of pages of physical segment is —1. Internal error.

Gm_N_PAGES
The number of pages of a physical segment field is wrong.
Internal error.

SW_MAIN
Urfimplemented fmiction call to mapper (functim 7 or 208)

SWAP__MAIN
Illegal message type to the swapper. Indicates PIT—O error.

SCAN__PROC_SE:M
Illegal of a process segment. Pit—O error.

RW_PAGE
Error in the file system. GPUPI gives zero as result.

m_PAGa
Error in the file system. GPUPI gives bad file pointer.
WILL
Index in before image log buffer corrupt. Internal error
SWAP_MAIN
CalltotheSWAPPEIRwithfimctim6, whichneverhasworked
after the intaiticns.
DIsaNECILSWI‘
Internal error.
FIX_SEEMEN’I‘
Inccnsistecies if reference information. Internal error.
NINE__PAGE
Sourceanddestinaticnpages areunequal afternove.
INIT 4
Message to initialize swapper for sintran IV use has been
received but this swapper is made for sintran III only.
DECREASEJ/IEI‘DRY
MN_W_PAGE is not ok. Fixing/unfixing problem?
Same as above but the error discovered imediatly after
m~m_PAGE was updated.
NDNCAIL
Illegal function code in MNSlO
Internal error in prefetch code.
TSB handling is not defined then a PST entry is changed.
Internal error
Illegal physical segment used as WiDdCM' segment. Internal error
Illegal call to InPaRelPa. The segment is not indexed.
Illegal call to IndexPage. The segment is not indexed.
Pagefault en a segment which currently isn't used ll!
SCAN PROCESS SW
Dcmainno. ><Oinasingledmeinsysten
CRE NEM VERSION
Motion is not available in this version
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DO YCU WANT ALL NDDULE NAMES LISTED(Y/N/"/") .......... (N)?: . . 168
D0 YCIJ WANT DEFAULT ’I'ES'I’RUN (Y/N/H=HELP) .............. (Y)?: . . 167

EIDpaperlabelGB

Identmessage...................

Kicknessagetlxl

Largecabimtmdels.....................2

MZXXMM(377B) NLMBEROFEZRRORS ALWED(OCI‘AL“/") ..... (377)?: .169

WBusOonuollerupdatirgtool...... ...36

Models,MD—50001argecabinet.................2
M11tibytenessage.......................43

ND—SOOOcardracks
ND-SOOOlaIgecabinet.....................2



276

PositimminiND-SOOOcardrack..............
Positims,hD-SOOOcazdrack................

Shortselftest...... .
SPECIFY NDNITOR TYPE(M=MILTI-USEZR, S=SIDGLE-USEIR, "/"). .(M)?: .
SPEIIIFY NAME OF FIRST NDDULE IN TEST RUN.........HEW”:

TEST MODULE RUN (A=ALL, 0=ONE NDDULE, "/") ............ (A)?: .
TEST RUN SPEED(&CIMPLEI'E,Q=QJICX,"/") .................. (C)?:
TEST RUN-MEE(D=DISPLAY,C=GJNTINLKIJS,S=STOP, "/"). . . .(S)?: . .

XCLK............................
XDAT............................



SEND US YOUR COMMENTS!
C‘
%. Are you frustrated because of unclear information in our

.0 manuals? Do you have trouble finding things?

(ml {H l
Please let us know if you:
-- find errors
— cannot understand information
-— cannot find information
— find needless information.

Do you think we could improve our manuals by rearranging
the cements? You could also tell us if you like the manual.

Send to:
Norsk Data AAS
Documentation Department
PO? Box 25 BOGERUD
N -0621 OSLO 6 . Norway

NOTE!

This form is primarily for documentation errors. Software
and system errors should be reported on Customer System
Reports

Manual Name: Manuel number:

Which version of the product are you using?

What problems do you have? (use extra pages if needed)

Do you have suggestions for improving this manual?

Your name: Date:

Company: Position:

Address:

What are you using this manual for?
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