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I. Lists af Farts
1. Diagnostics
NOTES: (1) A1 DOCS and Toadable tests are on disk 2250549-0001,
The table below shows whether the tests are Relative Recaord
(REL) or Seauential (SER) on disk and DSOD diskettes.
(2) For operatine instructions, refer first to the Frosram
Description (if it is contained inm this volume) and then
to the Diasnostic Handbook (R45400-9701).
(2) Revision levels of all media are aiven with the media
index in Section II.

! Contained On Media 'Disk!
! e e F——— e 'File!
' Name 'Object P/N.Rev'Cassette F/N!' 5550 P/N ! DESDD F/N !'Tvpe!
e + - e e e Fm e ot

]

]

!

1 2250107-1004#A ! 225051 1-0001 ! 2250548-0002 ' 2250549-0002 ! REL!
12250110-10043#3% ! 225051 8~0001 ! 2250548-0003 ! 225054 7-0002! REL!

VACUTST
VADCHK
YALIO4
TALIDATEST! 937922-1007#E ' 2250503-0001 ' 22505420001 ' 225054 2-0002! SEQ!
YALIOS 1D RATI07-1006#% ' Z250504-0001 ' 2250542-0004 ' 225054 7-0002 ! REL!
YALILO ! 937753—10D&*H!2250502—0001!2250548—0001!2;5054?—0002! REL!
TAULZP7 ' 22628243-10046#R! 22505250001 ' 22505480007 ' Z2S0547-0002! REL!
LA ZPE (2268244~ 100A%#R ! 22505250001 1 22505423-000%7 | 2230549-0002F REL!
VAULZP? ' 2246R8245-10046%R 1 2250525-0002 ! 2250548-0009 ' 2250547-0002! REL!
TAUL2P10 '226824846-10046%R ! 22505250002 ' 2250542-000% ' 225054%-0002! REL!
I e v e e o et e e e o i e e s e et o e e e e o e e e o st e e e e e e e e et e t———
TAUIZPL1 'Z22A8247-1004#R 22505250003 22505480010 22505470002 REL!
PCOMMOS  VERA7316-1006#3 22505040001 1 22505423-0004 ! 2250549-0002"! REL!
TCRCOMM 1 2250100-10063%#A 225051 3-0001 ' 2250542~-0004 ! 225054 2-0002"' REL!
ICRORDR '2250140-1003## ' 2250502-0001 ' 2250542-0001 ' 225054%-0002" REL!
'CRT211 12250101-1003%# ! 2250510-0001 ' 2250542-0001 ! 2250549-0002!
ICRTZ12 2250128~ 10046#% ' 225051 0-0001 ' 2250542-0001 ' 2250549-0002" REL!
ICRUEXP  '2250111-100L%#A'2250514~0001 ! 22505480002 225054%-0002! REL!

1

:

FA7754-10046#F ' 2250503-0001 ' 22305480001 ! 2250547 -00021 SEL!

'DACHEK 225011 2-1006#3 ' 225051 2-0001 ' 2250542-0003 ! Z250547-0002! REL!
IDDFLOF 122501 39-1006%#C ! 22505220001 ' 2250542-00032 ! 2250549-0002! REL!
TDS1OPD 1225011 3-10046#B ! 2250524 -0001 ' 2250348-00032! 2250549-0002! REL!
b e o e e e o e e e e o e e e e e e e e o e e e o o e e e e o e e e o e +
ITDSEMZX '2250102-1006%#B! 2250522-0001 ! 2250542-000:3 2200047 -0002 ! REL!
'DEETRI 12250114-1004#A Z250524-0001 ! 2250542-00023 ! 22505490002 REL!
TEMUZ00  '2250229-1006#C ) 225051 7-0001 ! 2250548-0002 ' 225302470002 REL!

1

]

VEMUR40Q ' 2250225-10046#0 ! 22505170001 ' 225054200021 22505470002 REL!
YEMUTST

122501 32-10046#A 22S0516-0001 ! 2250545-0002 ' 2250547-0002" REL!

TEROMBT  'Z2250133-1003## ! 22505150001 ! 2250548-0002 1 Z250549-0002" REL!

]
TEXTACH  12250152-10043#% ! 22505110001 ' 225305423-0002! 22530347-0002 " REL!
'TFIVMOD  !'2250134-1003## ! 2250520-0001 ! 2230543-00032 ! 22505349-0002"! REL!
'FLPDSK '2250105-10046#C! 2250521 -0001 ' 225054230003 22505490002 REL!

'FLPTST '2250117-1004#3# ! 22503028-0001 ! 22505423-0001 ' 2230547-0002! REL!
t

YHETSLY ' ER247205-1004## ! 2250504-0001 ' 2250548-0004 ' 225054%-0002! REL!
PINPFMOD ' Z2250120-1003## ! 2250517-0001 ' 22505343-0003 1 2250547-0002 ! REL!
‘1014 2250121 -1002%3# ' 225051 4-0001 ' 2250542-00021 28 REL.!
'LOCLIN  '2250122-1003## ! 2250512~-0001 1 2250542-0002 ! 2250549-0002 ! REL!
'LPEL10 P22501046-10063#R! 2250508-0001 ' 22505420001 ' 22505342-0002" REL!

TEXAS INSTRUMENTS INCORFORATED ! FART NUMBER ' REVIZION ' FAGE
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' Name

"WLFTEST
'MAF1Z
'"MAFTET
'MEMFRT
OLTMOD
'PROMFG
YRAMOS
'RAMOS
'RAM1O
'RMTEIA

'RMTFLP
'TAPTST
CTILCOU
' TRACE

'TST733
LTETE20
'TTYEIA
F———
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Contained On Media
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hject P/N:Rev'Casse
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Z2250123-1006#A 1 2250507 -0001 1

/N =RsD P/N Y DEDD FP/N

2230348-0001 ' 2250547 -0002 !

2E30124-10032#3# ' 22505046-0001 ' 2250542-0001 ' Z
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'ORCDOCS
'DMNDOCS
'DMXDaCs
YFRCDOCS
'FRROOCE
TFMNDOCS
'FMXICS
URCDOCS
UFPDWICS
VLIMNDOCS
"UMXDoCs
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INSTRUMENTS

2250221 -1004#A!
ZE501463-1004%01)
2E50162-1004 %)
5 RES o
2250164-1002#R!
O143-100323%0!
Z2250142~-1002%C!
S250291-1002#A!
0164-1002#RB!
0142-1002=0!
0162-1002#C ! 2230501 -1 122505427

et T Fom e Fom e
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——— — e e
' Name ' bdect P/N ! Casset
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Contained On Media

——————— e et e
'File!

SO ! DSDO

Fm e R st
! N/A 22505492 'REL
! N/A 122505492 TREL
! N/A PE250549-2, 3 REL

§ T

e Sl

0545-7 12250541 VSER
P2220542-~7  122T0549-3 1SEG
225054581, 71 22505492 17
2250543 -ALL ' 2250549-2
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1 2EE0549 -2
22505492
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'REL
'REL

'REL.
'225054%-2  'REL
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FART NUMBER !
2E1TIL=TTOL !

'Tvpe!
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CASSETTE MEDIA (937732-0001A0C)

II. Parckage Inventory for 290 Diagnostics,

1. DOCUMENTATION (for all media):

Diagnostic Handbook (15 January

Cbject (®I7722A0)

Fart Number

127%) F45400-2701

Froduct Documentation FPackage(this document) 22E1796-0001

2. SOFTWARE MEDIA:

Fackase Fart Number

DATT7EZ-0001

ST 7EE-0002
YRI7752-0003

PI77E2~0004
937752-0005
9277E2-0006
P37782-0010
937782-0021

LUMXDOCS, UBCDOCS, UMNDOCS, LIFFDOCS

ALI1O,MAPTST

AOATEST, ALIO4

ALIOS, COMMOS, RAMO4, HSTSLY
RAM1O .
RAMO4 , MEMFRT

LFTEST, TTYEIA
LF210,FLFTST

ST723, CRORDR
CRT#11,CRT?13
ACUTST.EXTACL
LOCLIN.RMTEIA
CRCOMM, TST220

1014, CRUEXF
FROMFG, EROMEBT
EMUTET, TRACE
EMU=OQ0, EMLIZ40
ADCHE >, DACHE

INPMOL, QUTMOD
FIivMmon
FLPDZK, RMTFLF
DOFLOP, TILCAOLU
DSEM2X, TAFRTEST
DEKTRIL. DS10FRD
ALNL2F7, AL 2FE
AULZF?, AULZF10
ALLZF11,MAPLZ
Card Reader Test Deck

INSTRUMENTS INCORPORATED

includes

+
! FART NUMEER

! DIGITAL SYSTEME DIVISION PER2E1776~9901
+

o
N

‘ards
Single—-Sided/Single—
[Densitv Diskette

o=z
D25
OS50
0s10
Oouble-Sided/Double—
Densitv Diskette

Dsz200
the followina:

SEE0501-0001%E
2 EER0R02-0001 0

2ER0502-0001 %4

22505070001 3#C
2ZZ505058-0001#B

SZE0S10-0001%##
S250511-0001#%
ZEE0S12-0001 0
225051 2-0001 %0
E2T0514-0001 A
22E0515-0001#R
2IR0514L-0001#A
2R0517-0001%D
2RZE0S13-0001 3##
2EE0519-0001 #3#
SRR0S20-0001 %%
R2E0521-0001%#B
2E50522-0001%C
SEE0S23-0001#+R
SOR24-0001 %R
SOL25-0001#D

SOSES-0002%#0

5
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CARD MEDIA (9377232-0002A0)

. LMXDuOcs
. UFFOOCE
« ACUTST
ALI04
A0S
AU1ZF7
AL 2R
allizrPi1l
CRCOMM
Test Deck
CRT?13
23. DACHK
25. DZ10FD
DEKTRI
Y. EMUZ40
ERIMBT
FIVMOD
FLFTST
INFMOD
« LOCLIN
« LFTEST
2. MAPTET
auTMOn
RAMO4
RAMLO
1. RMTFLF
Ze TILCOU
5. TST733
7. TTYEIA

[ R TR IR BN

N

I xR £ BT

! TEXAS

INSTRUMENTS

2ERO1AZ-1002#1
22501464-1002%B
2250109-10046%A

PR7754-1006%F
22LT7207-1004L%#
22AE243-1006%R
S-1004#K
22LB247-1006%RB
2250100100424
2EB013A-3201 %
2EE0128-1004%%
2230112-1004343%#
2EE0113-1004%#E
2230114-100438

S2ES0228-10043%C

2EE01III-1003%%
22T01324-1002%%#
222011 7-1006%%
ZZE01Z20-1003%##
2ES0122-1003#%#
2250122-10046%#A
22505461-1004%%
Z2250125-10032%%
2EE0107-1004%#8
2250119-1004%A
2250108-1003%%
Z2T0129-10033%4%
2250250-1004%A

2230131 -1004%E

INCORFORATED

! DIGITAL SYSTEMS DIVISION

includes

2. LIMNDOCS
4. URCDOCS
4. ADCHE

S. AUOATEST
AlO

ALl ZFPE
ALNLZFLO
COMMOS
12. CRIORDR

20. CRT?11

22. CRUEXF
DOFLOF
26, DEEMEX
28. EMUR00

0. EMUTST
2. EXTACU
24. FLFD=K

2b. HETELY
2. Ils

LF210
2. MAF1Z

MEMFRT
FROMFG
RAMOS
RMTEIA
TAFTST
TRACE

TST220

FART NUMBER
224617963301

the followine:

L2ET0143-1002%#0D
2250271 -1002%#A
LES0110-10048%
PATFEZ-1007+#E
PR7TSE-100A%E
22LBZ244-1004%B
LREBZ4EL-10064R
L2273 6~-1006%%
2250140-1003#4
225010110028
2230111-10046%A
22301239-1006%C
2250102-10044#ER
2250229-10046%0
2EFOLIIZ-1006%#4

220158100488

FESO105—1004%0
BRALET7I0S5-1004A%%

2250121 -1003%3¢
2501 04(-1004%R

-l

C2262212-10046%A

Z2250124~-1003%%
22301128-1004%#R
PRATEOE-1006%0
Z2ER0242-10044#%
2250126~1004%A
FEE0120-100464%A

22D0255-1006%A

#R !
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1. Tests Diskette 1, ZZT0548-0001%L

Menus:
00) Ao 01) FMXDOCS 0F) FMNDOCZ  03) FFCORY
04) ALO4 05) AUO4ATST  04) MAFPTSTFE  07) RAMIO

08) RAMO4 02) MEMFRT 0A) LPTEST OR) TTYEIA
OZ) TST733 ony CRORDR OE) CRT%11 OF) CRT®1:z
10) FLPTST 11) LPE210O '

2. Tests Diskette 2, 22T0D45-0002#L

Menus?
00) FMXDOCS ©O1) ACUTST 02) EXTACU 03) LOCLIN
04) I0lé 05) CRLUEXP 04) FPROMFG 07) EROMBT

0g) EMUTST 0%) TRACE 0A) EMUZ00 OR) EMU240

2. Tests Diskette 3, Z250548-0003%L
Menu:
00) ADCHE 01) DACHK 0O2) INPMOD O3) QUTMOD
04) FIVMOD 0%) FLFDSK 0&) RMTFLFP 07) DOFLOFP
0z) TILCau 09) DSKM3X 0A) TAPTET OB) DSKTRI
QOC) DS10PD on)y FMXDOCS

4, Tests Diskette 4, 2250548-0004#%L

MENLIZ
00) FMXDOCS ©01) RMTEIA 02) TSTE8Z0 03) CRCOMM
04) AUOS 0%) RAMOS 0&) HSTSLV 07) COMMOS

5, Tests Diskette &, 2250543-0009#1
Menu: .
0O0) FMXDOCS O1) AULZF7 02) AULZFE 03) AULZFY
04) AULZFP10

&, Tests Diskette 7, 2250545-0010#0L
Menus
00) FMXDOCS 01) ANZFI1 QZ2) MAPLZ

7. Swvstems Diskette, 2Z250548-0007%#L
Menu:
00) FMXDOCS O1) FFRPDOCS  02) FMNDOCS O3 FFCORY
04) UMXDOCS  05) UMNDOCS  04&) UFPDOCS  Q7) FBCDOCS
02) URCDOCS . :

8. Eard Reader Test Deck. 22500134~-32013#%#

7. Floppw Loader Cassette, ¥37221-0001%A

+
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OISE MERIA (P327732-0004, 0005, ~0004&, 0010, ~002ZAC)

Disk, 2250549-0001#L. (NOTE: Onlwyw those tests which will
under a DSY20 Svstem are listed in the Menus therefore,

@20/4 tests are omitted from the Menu.)

DOCSVOLM Menus

Q0Yy FIVMOD 01) WFFRDDCS O2) ACUTST 02) AL zZFPE
04) AltzP11 05) UBCDOCS 04&) EMUIZ40 07) RMTEIA
08 EMUZ00 02) HETSLV 0A) ADCHE OR) DMXDOCE
o) TAPTST o0y AUOs OE) DSKMIX OF) TET220
10) TET7232 11) ALNZP9 12) DBRCDOCS 12) AULO
14) CRORDR 13) CRCOMM 14&) QUTHMOD 17) CRUEXF
i2) AULZPIO 12y DMNDOCS 1A4)Y CRT2i1 . 1B) EXTACU
1C) TRACE i) TTYEIA 1E) INPMOD 1F) D=1OPD
20) LP210 21) EMUTST 22) DDFLOP 23y Inls
24) LFTEST 25) RMTFLP 26) DACHE 27) LOCLIN
23) CRT?132 2%) EROMET 2A) COMMOS 2ZB) PROMPG
20 TILCOL 20N RAMOD ZEY MAFTST | ZF)Y AULZR7
20) FLPDSK 21) RAMLO 22 UMNDOCE 23) FLFT:ST
34) uMxXpocs 35) MAF1Z 3&) DEKTRI

Card Reader Test Deck, 225013&6-3201#%#

DSNnD MEDIA (937722-0021AC) includes the followina:

TEXAS INSTRUMENTS INCORFORATED

o s e beane o v v e

D00 Diskette 1, 22503549-0002#0

DOCEVOLY Menu: ' .

QO) FIVMOD 01) UFFDOCE O2) ACUTST O2) AULZRE
04) AULZP11 05) URCDOCS O&) EMUIZ40 07) RMTEIA
02) EMURO0 07) HSTSLY 04) ADCHE OR) DMXDIOCS
oC) TAFTST oDy AUOS 0OE) DSEMIX OF) TSTSZO
10) TST732 11) AuUizZPY 12) DRCDOCS 13) AUl1O
14) CRDRDR 15) CRCOMM 14&) QUTHOD 17) CRUEXF
i2) AULIZFRIO0 12) DMNDOCE 1Ay CRTZ11 1B) EXTACU
i) TRACE 1Dy TTYEIA 1E) INPMOD 1F) DS10FD
20) LP210 1) LPTEST 22) EMUTST %) DOFLOF
24) I0l4 25) RMTFLF 26) DACHE 27) LOCLIN
22) CRT?12 29) EROMET 2A) COMMOS ZB)Y FPROMFG
2C) TILCOU 20 RAMOS ZE) MAFTST 2ZF) AULZFR7
20) FLPOSK 31) RAMLIO 32) UMNDOCS 33) FLFPTST
34) UMXDOCS 25) MAPLZ Z4) DSETRI

DO Diskette 2, 2250549-0003#L (contains all non-Menu pParts

from DOCSVOLM)
DOCSVOL:E Menu:
0Q) DMXDOCE

Card Reader Test Deck, 22501346-3201#%

#R
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2.0

Thiz document describes the HBHatch Cammand Sitream (BT

version  of  DODS (ROOOCS) and itz carabilities. The BOS

fir

feature is accomelished v imelementine several new  verhbs
that are associated with the buildins and sxecution of g

table of DOCS commands.

The DN

Diasnostic Cantral Lansuase (OCL)Y consists of  all
the wverbs supported by DOCS and the verbs surported hy the

Test Modules and their associated input data. Earch verhb

M
n

Ferceived in the same liaht that SCI commands under DX10 ar

i

viewed., Each wverb correseonds  +o a Processor {either in
DOCS or in the Test Moduled and the associated input data

required bv the processor to accomelish a specific task.

Once one has Perceived the diagnostic verbs in this fashian,
it is a short step to consider the rPossibilitw of
Prepackasing a set of verhbs and their associated input data
and  then executins this set as thoush it were one new verh,
This is what is referred toa as the Batch Command Stream

carability.

REFERENCES

Before continuing with this document. it ju recommendasd that
the reader bhecome familiar with the information conitainesd in

the DNZE Froaram Descrietion (PAN QIPROR4E-290]

"
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.0 FEUTPMENT AND S0FTHARE REQUIREMENTS

This section describes the minimum eauirment reauilre sments

apd the reauired modules  that must  be Tinked to  form
BCDOCE.

2.1 Equiement Requirements

Listed below is the minimum required equirment for BODOCS.
a. %90 with 14K words
k. An appropiate interactive device

-. An appropriate loadins device

2.7 Software Reauirements

Listed bhelow are the reauire =d obiject modules that must be
linked to create a +fully linked obdect (FLO) module  of

BN,

ROGT OIER017L-1001
IMITSTD Q22505701001
SCAN OZ250177-1001
MNVERE OIS0 746~-1001
MXYVERE QOZZS0175-1001
I0EERV OERe0132-1001
SEROOCE OEEE0]eI-1001

DERIMF QTR0 RS- 1 00]
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ER723 OR2EE0187-1001
DER®13 O22E0185--100]
neR*11 O2250189-1001
DERLF O22501%1-1001
ROZEDT QZZR0QIE7-1001
BCZLIBR QZ250282-1001
BCESVRE OZ25028%-1001
BCETXT 022502%0-1001
BCIDENT Q2250547 -1001
“one of the Toaders listed belowk:
DIMYLDOR 02250170-1001
DISCLDR O225014%-1001
-FLPYLDR 02250145-1001

LUNITLDR QZZR0147-1001
SUFTWARE DESCRIPTION

BCDOCE  consists  of  Standard DOCS with  four  additional
modules which enabkle DOCS  to build and execute & batch
stream of DOCE  commands, Table 1 @ives a summary of the
Standard DOCS  and  BCDOCS  verbs  and their assaciated

formats.
Batch Command Stream

When the batch stream is  being  created or executed. it

@xists as a table within RCZOOCS and has  the followins

it

i
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structurse:

SRECS tables = [<char string ineput>Il<ineput listll<table term>

wheres

Tiehar string inputs = [Cochar string>J<ICR:

Sipput list> = <char string input>l<ineut listl]

Srhar strine? = anvy le=gal ASCII character string input

by SSIRP or inserted by text editins commands

Xy ]

(except "@",<CR>, ".EL",".BL", " LL", " IL", " DL", " RL"Y,

"LCLY, ar ".FL").  <char strinel can also be <nulll.

CICR> = 0D which is g@enerated by the "NEW LINE" or

"RETURN" kews when in the “Build List” mode.

“table term>» = @

Cinserts »F1 (Text editing insert character)

Sdeleter = FF2 (Text editina delete character)

nts a single inrFut that the

(]

Each <char strins input® repres
cperator would normally suprly whether it be a verb o an
associated data item. Each <char strins> has a <line #>
associated with it where 1 would correseond to  the Ffirst

Cohar striner of the table.
The hatehl stream data can be eplaced in the DOCE fable usins

WWON EE

LR



three methods., First, 0005 can be elaced in the “Buiid
List" mode by emecutine the Build List verb (JBL). Anv
orerator input {(except for some of the control  and  test
editing verbs) followine this will be elaced in the BOS
table until the "Build List” mode is terminated by the input
aof an “@", CMD .or HELP kew. The second method involves
executing  the Load List verb (.LL) which brings a file in
from the DOCS load media and places it in the BCS  table.
The Load and Go (.LG) verb mavy also be used to load a file
from the media. This verb differs from the verb .LL in that
it besins execution of the list autematicallv. The third
method consists of usin® the text editine commands (. IL,
DL, WRL. and .CL)Y in  "Nermal" or "Build List" modes to

modify an existineg or new table.

When usinsg the verbs .LL and .LG, the data file must be
created offline b using the DX10 Text Editor and
Assembler. The Text Editor tan be wused to create an
assemblv lansuase pProsram consistineg entirelsw of “TEXT
statements. The “TEXT® statements would contain the
character strinés which make up the <BCS tablel (ah exampPle
is shown in Takle 2). After text editina the pProsram. it
would  be assembled and placed an the DOCS Toad media in the
correct file format. Once this is dorne. the JLL verb ar the
LG verb can be used to load the batch stream into the <RCS

tablel.

FAGE 7 22E0243-3303 %F



% table  containsg  data, 1t can be esecuted b
entering the JEL verb. This eplaces DOACZE in  the TExecule
List" mode. and [OCS takes all of ifts infuts from the BOX
{excert when the 01 verb is encountered).

Ty

RS LI



Tablts 1
Standard DICE Yerhbs

.

. IF

- FY

L LOF-Cadd-T# wds>

» MF—<Caddz—<datal:

V= FromB—Cto—C# wds>
LI -Cadd -

~# wdsF-<datal>
ME-Loondr-CaddE-I# wdsF-Jdatal
O-Cadds

DCW=Thaser-<# bitsr-J{datal

LC—CH wds—-Chaselr~C{datar-I{timeout>
LAl-Cdatalr—CTdatals

LD-Idiag #>

BCE Verbs

. BL

LEL-Cline #

LS lToadine Farameterss
LG DOCE Toading pParamsterss
Jh-Cline #>

Ji-Sline #:

RL-CTine #>

L

HPL=Cline #>—I{# linesi—<Coutput devr

[x¥nd

—-0O—-<ogtryt devi
AT
LBE-Clabel valuel
JET-Ctabkel value
AF-CFfTag #>~Ilabel valusel
LoF=CFlags #>
L SF-Sflas #>
JME=CFlag -
LI
Q- tent
LD-Clabel valuer—dtextir—irsens:

FRlsE E

Initialize Svstem
Initialize Farameters
Frint Availakle VYerbs
Dume Memory

Modify Memory

Mave Memory

Memory Initialize
Memary Search

G To Memory Location
Enter Data At CRU Word
Loor onn DR Word

Add Hexidecimal Data
Load Diagnostic

Build List
Executs List
Load List
Load and Go
Insert Line
Delete Line
Rerlace Line
Compress List
Frint Line

Frint List

futomatic Terminate
Establish Label
Unconditional Transfer
Conditional Transfer
Clear Flas

SZet Flag

Madity Flaa

Operator InpPut
OrFrerator Comment
Operator Decision



4.2 BC

b

Verbs

The verhbs described in  this document surport  the  Batoch
Command  Stream  carability  and can be separated into three
categories: mode control, text editing, and BCS control. In

addition to these verbs, there exists a set of 32 flass

[

(numbered ©O throuah *1F) which are used byv the BOS control
verha., Flag 0 is desispated as the Svstem Error Flas and is

set anvy time an error messase is outeput.
4,2.1 Maode Coantral Verbs

These verbs control the “YBuild List" and "Execute List"
modes and erovide a means of loading BCS modules from the

poOcCs toad media.
4,2.1.1 Build List - L.BL

This initializes <BCS table> and places DOCS in "Build List™
mode. It is an illesal input when DOCE is in "Execute List"
mode and will cause a return to  “"Normal" mode. While in
"Build List" mode all ineputs are stored in <BCS table>. Al
verbs entered are executed as thev are entered and entering

the "@" will terminate the list and "Build List" mode.
4.2.1.7 Esxecute List — JEL-<line #&
This verb rFrlaces DODS in "Execute List" mode and starts

FAGE 1O DEHOZ4E-R0E wF



batch stregam execution at  <line #>. I¥ <line #> 1z not
srpecified. execution resumes at the default <line #>. When O

is spegcified or is the default. execytion hbesins at  the

in
l"n

beginning of the list. LEL is an illesal input when DS is
in "Build List" mode and will cause a return to “Normal®
mode and “VERB?. Execution of this verb causes all of the

BCE flagss to be cleared.
4.2.1.3 Load List -~ LLL-<DOCS toading parameterss

This will cause DOCS to diselay the menuw, load the specitied
file intoe the <BCS tableX, and initialize table pointers.
The list is loaded from the media into memorv at  the
location specified by the operator and is then relocated
inte <BCS tableZ. It is an illesal input in "Build List®
mode. it is ailso illesal in "Execute List® mode and will

cause a return to "Normal' mode.
4.2.1.4 CRASH and Exit to Normal Mode — 7@°

The input of the character “@° {whether from the orerator or
from the <BCS table>) will cause DOCS to exit into the
"Normal' made. I+ DOCS had previously been in the "Ezecute

List" mode, the execution painter is reset to the besinning

ot the <RBCZ tabler.

4.2.1.5 Lwoad and Go - JLG-(0OCE leoading parameterss

FAGE 11 EER0ERR-TR0




This v

“LELT starting

varh is a lesal

cution

inPut

at the begin

in  both "Buil

"EFrecute List" maode. The wverbh and it
last entries in a ltist currently 1o
and when the l1oad and g0 is executed.

lwaded into the

CROE

table>. This Prao

ning of the

d  List"
rarameters

=3

aded in the

a new lis

vides the

list.

mode

CROS

t

carability o

Execution o

d

iz the eagivalsesnt of doina a “JLL7 followsd by oa

This

and

cCAn

the BCS

"Normal"

While

chainina the execution of various BCS lists.
this vert daes not chanse the status of anvy  of
+tlags.
4,.2.2 Text Editing Verbs
These verbs are legal only in the "Build List" an
moedes and can be used to modifvy  the <BCS tablel.
modifications are beinos made, line numbers associated with

4

4

the

are reassigned

executed.

Insert Line

N

This inserts the

“line #H, Hince
insertions can
s Delete Line -

unmadified table

andwv

entries remain u

when the

LIL-Sline #:-<char

Cehar stringxlZR>

the <table terms>

he made throushout the

LOL-Sline #H
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fnv  “char string input> that has an associated <line #> can

be deleted from the <BCS tablel with the exception of  the

This wverbk will reeplace any <char strine ineput> that has an

associated <line #> with the specified <char string><CR>.
4.2.2.4 Compress List -  .CL

This is used to delete all text editing information from the
<BCS tableX., This involves eliminating any evidence of
deleted or inserted lines and in effect reassisns all of the
line numbsers. The reassignment occurs since line numbers
are determined b the relative position af a

“ohar string inputl> within the <BCS tablielr.

4.2.2.5 Frint List - .PL-<line #3>—<# of linesi—<output devl

ar- —  WPL-0O=Zoutput devi:

Frint List can be used to eprint one or more <char strinai‘s
from the <BCE tableX to the <outeut dev:. The second format
of the verb can be used to print the entire table. The
format  of each pPrinted line cansists of the line number

Followed by its corresponding  <char strinsl, a1l deleted

a

lTimes are simeply denoted by an . A1l dinserted linpes

arpzar as the <char stringiwith no lione number Printed. I+

FAGE 13 S2D0243-97032 #F



Sehar stringl  1s  oa null character string, “<CR> will he

printed.

4.2.% BCE Control Verbs

These verbs are used to control the flow throush the Ratch
Command Stream during e=xecution. They are also used to
defer inpPuttins to the operator and to  output messases at

the BCS Tevel.

4.,2.3.1 Establish Label - .JLB-{Tlabel valueX

This wverb establishes a label at the rposition it appears
within the BCS table and can be identified by the routines
servicing the Transfer type verbs. This allows branchins
and looping within the Batch Command Stream. Care must be
taken not to define duplicate labels since only the first
orne is detected bv the search routines. Care must also be
taken to Place the label preceedins a DCIL verb and not in
front of a verb ineput. LB is an ille=mal ineput during

"Naormal" mode.

4,.2.3.2 Uneconditional Transfer — JGT-<label valuel:

The .GT verb causes BCS  execution to resume at the DOCL
command following <label wvaluel. This verb 1is an illezal
inPut during  "Normal" mode. If the label does not exist.

DOos exits to "Normal" mode from "Execute List" mode.
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4.2.3.23 Conditional Transfer — LJIF-<flas #>-<label valusl

This verb causes BLS egxecution to resume at the L command
following  <label value: if <flas #> is set. I+ either the
<flag #> or <label valuel* are nonexistent. DOCS swits  to

"Normal”™  mode  from "Execute List" mode. «IF is an illesal

inPut in "Normal" mode.

4.2.3.4 Flas Verbhs - ,CF—<flas #>
- WEF-<flag #>

- WJHMF-<flaa #>-<flaa valuyel

These verbs clear. set, or modify a BCS  flag seecitied by

[

“flaa #>:-. In all cases, DOCS will exit to "Normal® mode if

an illesal flas number is specified.
4,.2.3.5 OQOperator InPput — .01

The Operator Input verb provides a means of alterins  the
normal input mechanism for the "Execute List" mode. Instead
of obtainine the data from the BLCS table, the operator is
prompted for the input. In "Build List" mode, ".0I" is
Pplaced in <BCS tabler and the oeerator is prometed for the
narmal inePut (which is not placed in the table). In the
"Execute List" mode, the .0I verb will cawse DOCS to eromet
the operator for the input. In  this wav. anvy data that

cannaot be rFredetermined and placed in the Batech Command
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Stream can be suprlied by the operatar at run tims. This
can also  be wsed to contral the execution epath throush the

BS table as shown by the esxample in Table 2.

4,.2.3. 4 Dperator Comment —  JOC—-<text>

This verb pProvides a means of outeputting text to  the
operator  from the Batch Command Stream level. This verb is

an illesal ineput durins "Mormal" mode.

4,.2.32,7 Operator Decision - 0D-<label valuel—<texti—Irseni

This verh allows the operator to make a decision based on
information contained in  the outrput messase (Stextl). If
the oPerator‘s response (<rsen>) is “no’ (0), transfer is
made to <label valueX and execution resumes. I+ the <rsenx

is “ves (1), exmecution resumes an the next statement.

4.2.72.8 Automatic Terminate — AT

When executed, this verb will cause automatic termination of

the "Execute List" mode whenever an error message  1s

outeput. The Svstem Error Flag (#0) is set and termination
takes place whenever execution of the current verbk ends.
nocs returns  to "Normal® mode and outruts “VERB 77,

Tvricallvs this verk is placed at the besinning of Batch
Command  Stream. Executiaon of this verh causes the BIZ flag

number “0° to bhe cleared.
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BCS ExamPls Builld Frocedurs

+ 1ist that

iy

The e=xample in Table 2 shows how to build a BC

to run the diasnostic

1

will ask if the orerator wishe
LF210.  If the answer is NO, then the list will return to
"Normal" mode by transferring to the end of the list where
“table term> is located., IFf the answer is YES., then the

fallowing sequence of svents will take place

a. The diagnostic will be loaded
be The “ITY verb parameters will be answered

. The diasnostic will be executed (bv answering

]

YES to "EXECUTE EA VERE 7 (DEF=1)")

For this examele. it will be assumed that the default CRU

base and interrurt level will be used. The default CRU base
is 20060 and interrupt lTevel is >E. It will also he assumed
that the arerator wishes to execute the “EAY verb bhut does
not wish to run the manual intervention test. Floepvy

diskette is the load media.

To builtd this list using the "Build List" mode the operator

would soa throush the sesuence shown in Table 2. Table

n

aives the internal representation of the list after it i

built.
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Table 2.

VERR * -.BL<CRI>

ENTERING BUILLD LIST MODE

VERE 7 —.ODICR>
LABEL VALLE -RB<CRX
TEXT - DO YOU WANT LFE210 RUNTICRZ

VERR 7 —.LD<CR>

INSERT THE CORRECT DISKETTE FRESZ

(THE MENU IS DISFLAYED HERE)

TYFE: DIAG. # DR FILE NAME 7
LOAD BIASY (DEF=3B&E) —<ORZ
END OF TEST = 4240
LF=z10 MODEL MC-210 PRINTER TEST
VERSION = #A 11/01/78

ENTER FRINTER CRL!I BASE
ISE THE TTY/EIA BOARD (Q)
ENTER CLOCE FRERUENCY (0=3MZ,1=4MI)
ENTER FRINTER INTERRUFPT LEVEL

DO YO WANT TO RUN WITH INTERRLFTS 7

OOES FRINTER HAVE FULL ASCIT ...
DOES FRINTER HAVE THE VOO OFTION 7
IS COMPUTER LINE CURRENT &40 HZ 7
DD YO WANT TO RUN MANLAL ...
ENTER COLUMN WIDTH (0=132,1=80)
EXECUTE EA VERBTY - 1<ORE

[ 2B 3 ang gl LY

.
(Uer=1

TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST

01
0z
03
a4
05
O
07
0=
0
0OA
OR
(81
oo
OE

OOES NOT FRINT.
COMPLETE
COMPLETE
COMPLETE
COMPLETE
COMPLETE
COMPLETE
COMPLETE
COMRPLETE
COMPLETE
COMFLETE
COMPLETE
COMRLETE
COMPLETE

TEST 01

FAGE

(1=YE%Z,

“RETURNY

~LF210CCR>

1

DEFALILT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT

COMPLETE

O=NI)

LI T T | | O TR | O O

— . OIZCRE—CCR:

- CR

=004L0

Qo0
00
OE
01
01
01
01
01
01

— R
—{CR
R
—<CRS
~<CR>
—<CR>
—<CR
—{CR

- R

~ LR
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VEHB_? - LBECCR

LABEL VALLE -BBJICR:

VERE ? - &
TERMINATING BUILD

LIST MODE

FAGE



Tabhle =

RS (internal sentation)

tableX

repre

TR
SR

LO<CR<CCRS
LR

TUCRFBRBICR .
CORICRFOCICR Y

7T

BECCRS tdbfa tL}mJuﬁ-a

S I

<char

L0
ER

strinal

OO YO WANT LP210 RUNT

1
SR>
LI
LFE10
SR
“CR
SITR

Action

Operator Decisian

Transfer labhel on “no”
Ctextr output to operatar
Fromerts operator for ves/no
Insert diskette answer

Load Diasnostic

CRT®11 Diagnostic

NDetault load bias

Default
Default

CRU hase
interface tvpe

11 LORE Default clock fresuency
12 <RI Default interrupt level
1z R Default run with interrupts

LORS

Default

ASCII character set

15 <CRI Oefault VCO option
14 LCR> Default line freguency

0O Answer for manual intervention

CCR
1

Default column width
Answer for execute EA verb

20 .LE | Establish Label
21 ER LLabel BER
N “table termi Causes DOCS to exit

FaGE

20

"Execute List" mode to
"Normal" mode and return
to “VERE?-

ZEA0Z4E-R03



The

necessary

must

needed to build the abave

R

The rerson

the

list can also be built wusing the X100 Acssembier.
to use the “TEXTY statement to set up the list
appear in  IBCE tablel. The faollowing sives the

S0

tist

07T TEXAMFLE”

Froagram

ot »oh ECHIATE CR WITH ASCII

TEXT -.0n” OFERATOR DECISION

BYTE CR

TEXT “BE~- LABEL TO BRANCH TO ON “NOC
BYTE CR

TEXT “D0 YOI WANT LP210 RUN 77 MESSAGE

BYTE CR

TEXT “.0I7 OFPERATOR INFUT REQUEST

BYTE CR

TEXT “.LD¢ LDAD DIAGNOSTIC

BYTE CR

BYTE CR CR AFTER “LOAD DISKETTE... "
TEXT “LP2107 TEST T BE LOADED

BYTE CR

BYTE R DEFALLT LOAD RIAS

BYTE CR DEFAILLT CRIY BASE

BYTE CR DEFALULT INTERFACE TYFE

BYTE CR DEFAULT COMPUTER FREGLIENCY
BYTE CR DEFAULT INTERRUFT LEVEL
BYTE CR DEFAULT RUN WITH INTERRUPTS
BYTE CR DEFALT FULL ASCII CHAR SET
BYTE CR DEFAULT vCO OPTION

BYTE CR DEFAULT LINE FREGUENCY

TEXT 07 O NOT RUN MANUAL INTERVENTION
BYTE CR

BYTE CR DEFALLT COLUMN WIDTH

TEXT 1~ EXECUTE EA

BYTE CR

TEXT “.LEB- ESTABLISH LABEL

BYTE CR

TEXT “EBE- LABEL -“EEB-

BYTE CR

TEXT @~ TABLE TERMINATOR

BYTE CR

END

building the list

command XMA aiving the

Fl

wog 1 d

File

AGE

use a OX10 svestem and

pathname of the above
21 DE2R0240-2203 #F
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as the SOURCE QQCESé NAME . The specified ORIECT ACCESS NAME
would be the file that should be placed on the DOCS toad media as
the 1Tist to be loaded bv the “JLLT. Once the list is  loaded by

the “JLL° verb. the list could be executed by the “.ELY verb.

It would be mor Ppractical to use the second Procedure for

[14]

building lists that are to be used often. The list can be loaded
much faster than it can be built ﬁsins “.BL". For special lists,
the first procedure usine the “.BLY verb is more practical. For
develorinag new lists, the wuser should use the “.BLY verb to
orsanize and initially develop the list. The list can then be
printed and the DX10 Assembler used to make a permanent copv of

the list for later loadins by the “.LLY verb.
5.0 FART NUMBERSZ

The part numbers for all modules and Fullwy Linked Obdect (FLID

modules can be Found in the [DOCS Program Descrietion

(/N D250 48-2901 ),
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AFFENDIX Algorithms For The BCOS Verbs

The followins pases present the alsarithms for all  of  the BCES
verhbs. The algaerithms are written in metacode and are anctated

to show usase of service routines and methods,
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INTERNAL TABLE BCE TABLE REFRESENTATION - BCS$TER

<BCS tableX

wheres

= #Hchar string input>I#lineput lTist>I<table term=ICR>

“ohar string inputl = #lchar string>Jl<CR>:

“inpPut listl

“char string input#lineput Tist:]

i

“ichar strings = anv lesal AZCII character string

(]
e

(up to 50 characters) input by SSIRF

or inserted by text editing commands
(excert "@",< R ".EL",".BL".".LL",

R T T I B I | L I LT S = LU I
Sochar strins> can also he <hulll.

= 00 which is generated by the "NEW LINE"
o "RETURN" kewvs when in the “Build List”

mode.,

“table term = @

“insert>

sdeletel

= »F1 (Text editing insert character)

]

*F2 (Temt editing delete character)

FLAGE, LABELS, AND FOINTERS:

BLFLG
ELFLG
BCSENT
BCS$TH
BCSsED
BCS$L
BOS$CE

BUS$SEX

BCS4FG

RBOS$RN0

Build List Mode Flas

Execute List Mode Filae

BCZ24TE Entry Flas

Label at beginning of BOS table.

Label at end of BOS$TE seace.

l.emath of BCES4TE (BCS$SED-BCS$TR)

Fointer to current entry location in BCS$TER.
Foints to location of <table termi.

- Fointer to next ineput durins table execution.

Initially set to begsinning of BCOS$TE. It is set
during .I% and when BCS$TR has been traversed,

BCS Flas word, This word contains all of the flass
{(0-31F) that van be set, reset, modified. and
tested by the BOE commands. Flas © is desisnated
as the Lvstem Error Flaz and is set any time a
call is made to EMOUT.

Echo surpression flas for BUOSGET routine
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NOTEZ:

Mo print fias

Agutomatic terminate enabled flas
Execuytse List terminate snabled flas
BC=E verbk table

LD JRL: and JIL mav Fil1} wup table with text editinsg
and text characters and will erass orizginal ineFut.

LBL will eput DOCS in “"Build List Mode” and "@" will
take INOCS cut but will not compPress table.

LBL imnitializes the BCS$TE and starts buildins from
scratoh.

LEL will put DOCS is "Exmecute List Mode” and
R will take DOCE out.

a CRASH will put DOCS in "Narmal Mode” from either
Build List or Execute List Hode.

defaults are set up and maintained for all verbh inPputs.
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Build List . BL

If ELFLG set., then outeut “ILLEGAL INPUTS
and CRASH (@)
If BCSENT set. then
Beain
Delete last entrv in BCS$TR
(",BLSCR>" at BOS$SCE-4) ~DELSTG
Nuteput “ALREADY IN BUILD LIST MOIDE-
Return to “VERER 7#7
End
Fut <table term>ICR> at BCOS$TER
BCS$CE <—— BOS$TR
Set BCSENT
Set BLFLG
Outeut “ENTERING BUILD LIST MODES
Raturn to “VERB?”
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Execute List LEL o~ Sline #HI

where:
Cline #r line number at which execution is to start.
If nothins inPut, execution resumes where laft

aff from Previous EL.

If ROSENT set. then

Begin
Delete Tast entrv in BCS$TE
(".EL<CR>" at BCOS$SCE-4) -DELSTG
Duteput “ILLEGAL INFUTS
Erd
Else

If ELFLG set, then output “ILLEGAL INFUT”
and CRASH (&)
Else
Beain
Get line number at BCS$EX and
put in <line #>
Input <line #-

If Cline #> in BCS$TRB. then ~SEARCH{exclusive)
Beain

BCS$EX <—— LOC(Cline#:)
If BCS$EX=BCS$TR. then BCS$FG <—— O
Set ELFLIG
Output “ENTERING EXECUTE LIST MODES
End
Else osutput “NO TABLE ENTRY AT <line #>°
End
Return to “VERE?”
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Load LList L= SCE Toadine parameters

I+ ELFLG set, then outeut “TLLEGAL INFUTS
and CRAZH (@)
If¥ BOSENT set. then
Beain
Delete last entrv in BLSSTE
(" LLICR:" at BOS$SCE-4) ~DELSTG
Duteut “ILLEGAL INFPUTS
End
Else
Beain
Go to loader which diseplavs menu and loads
selected file into memory at user defined
location. Transfer data to BCS$TE - do not
overflow table.
BCS$EX <—— BCS$TER
BUS$CE <—— LOC(<table terms)
End
Return to “VERB?”
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Laad and Go LG - SZE loadins parametersl:

Beain
Go to loader which diselayvs menu and loads
selected File inta memory at user defined
Tocation. Transfer data to BOSETR - do not
averflow table.
BCS$EY <—-- BCSSTR
BCS$CE <—— LOC{<table term)
Set ELFLG
Outrput "ENTERING EXECUTE LIST MODES
End
Return ta “VERB?”
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Insert Line LIl ~ Slipe #$» - <char strina>

##% This inserts prior to <line #>

If ELFLG set, then output “ILLEGAL INPUT”
and CRASZH (@)
If BCSERT set, then delete last entrw
in BCS$STR (", ILCSCR:" at BOS$CE-4) -DELSTG
Zave current value of BOSENT
Reset BCSENT
Input <line #->

If <line #> in BCS$TR. then - SEARCH(inclusive)

Beain
Input <char string>
Insert <insert><char strina><CR> at
location <line #>
End
Else outeput “NO TABLE ENTRY AT LINE <line #>»°
IL$l Restore BCSENT
Return to “VEREB?”
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Delete Line O - Tline #:

I+ ELFLG set, then output “ILLEGAL INFUTS
and CRASH (&)
I¥ BCSENT set, then delete last entrw
in BOS$ETE (".DL<CR>Y at BCS$CE-4) - DELSTG
Zave current value of BOSENT
Reset BOSENT
Inrut <line #-
I¥f <line #> in BCS$4TE then - SEARCH(exclusive)
Begin
I¥ <line #> already deleted then
Outrput “LINE ALREADY DELETED” and =a to DOL$1
Else
Beain

Rerplace <char string> at LOC(Iline #>) with <deletel

Compress BCS$TR (starting at LOC(Sline $#>)+1)
up to next <CR> - DELSTG
- INZETG
End
End
Else ocutput “NO TABLE ENTRY AT LINE <line #>-
DLL$l Restare BCOSENT
Return to “VERB?”
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Rerlace Line RL - Sline #> — <echar strings

#%# Does not allow <table terminator> to be rerplaced.

If ELFLG set, then outeput “ILLEGAL INPUT”
and CRAZH (@)
I¥ BCSENT set, then delete last entrw
in BCS$TR (".RL<CR>" at BOS$CE-4) - DELSTG
Save current value of BCSENT
Reset BCSENT
InpPut <line #
If $line #> in BOS$TB. then ~ SEARCH(exclusive)
Beain
Input <char strina>
Delete <char strina ineut> at LOC(Iline #2>) — DELZTG
Insert <char strinslCR> at LOC(Iline #) — INSETG
End
Else output “NO TABLE ENTRY AT LINE <line #:-
Ri.gl Restore BOSENT
Return to “"VERB?”

PEEOT4AS-T05n #F
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Comeress
#%% Delete all <insert? and <deletelr editins characters.

I1f ELFLG set. then nutput “ITLLEGAL INPLTS
and CRASH (@)
If BOSENT set. then delete last entry in
BOSSTE (Y.CLICRX" at BOS$CE-4) -DEL ST
“scan chark <-— (BCZSTE)
Courrent posk <-— BOSSTR
While <scan char>.NE.<tabhle terml, [Oo
1f <scan char>=<insert>, then ~CRPZCHR
compress BOS$TE by 1 char at <current poss
If <scan chark={deleter: then ~CFSCHR
delete <char string inputls at <current pPosl
and ao to CL$1
Sourrent posi o-— <current Positl
CL#1 <scan chark <-— {(Zcurrent rasii
End Do
Restare NOEFLG
Return to “VERBYS

0w

2En0245-2703 wF
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Frint List L o= Sline #> ~ #H of Tinesr — <output dev:
or JFPL - 0 - <outeut dev:
where:t
-~ Default value for <# of lines> is 1initiallw 1.
After use, it retains its inPut value.

— <Zoutput dev: is I/0 or Err Mso device selected in . IZ.
Na pazmins is done. 1=I/0, O=Err Msa., Outrput is done
with SS0OUT.

- If <line #>+<# of lines> .53T. end of table. then
print continues to end of table.

-~ I¥ <line #> is zero, pPrint the whole table.

If ELFLG set, then auteput “ILLEGAL INPUTY and

CRASH (@)
If BCSENT set, then delete last entry in
BCS$TE (".PL<CR>" at BCS$CE-4) —-RELSTG

Save current value of BCSENT
Reset BCSENT

NELINE {—— ¢

Input <line #>

If {line #>=0, then <line #> <-— 1 and
N&LINE <-- BCS$L '
If <line #> in BCS%TB, then —-SEARCH(inclusive)
Beain
If N$LINE=Q, then input <# of lines> and
N$LINE <-— <# of lines> /
InPut Toutrput dev: (use wves/no input)

LINE$N <—— <line #
While N$LINE .NE. 0. Do
If deleted Tine, then outrput “#° and decrement
N#LLINE and increment LINE%N
If inserted line, then outeput <char strins:> —-BCSOUT
If normal line. then ocuteput ' -BCSOUT
“{LINE$N})Ichar strins>” and decrement
N$LINE and increment LINE$N
If <char string>=<table term>, then FL%1
Ernd Do
End
Else, outeput “NI TABLE ENTRY AT LINE <line #>°
FL$¥1 Restore BCSENT '
Return to “VERE?”
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Estabklish Label LB - Slabkel valuel

where:
<label wvaluel = any 1-4 character strins

t, then

T

In

If baoth BLFLG and ELFLG rese
outeut “ILLEGAL INFLTS

If ELFLG set, then set BOSEND  BLCSHPF

Input <<label value> {rno default accepted)

Clear BOSSNO

clear BLES$FPF

Return to “VERB?”

Unconditional Transfer LGT — <label valueX .

If bath BLFLG and ELFLG reset, then
output “ILLEGAL INPUTY and return to “VEREB 77
I+ ELFLG set, then set BCS$ND and BCIS$SFF
InFput <label valuel
If ELFLG set, then
Beain
Get <hvte add of <char input strinsx ~L.BERCH
which follows <label valuerfCRZ in
BCS$TH
Clear BLCSSND
Clear BLOS$PF
I¥ <error status>, then
cutput “LABEL NOT FOUNDC and CRASH
Else. BCS$EX <—— <hvte add:
End
Return to “VERB?”
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Conditional Transter IF ~ <flag #>: -~ <label valuel

##% IF <“flag #+ is set, then transfer to <label valuelr

wheres
“Fflag #> = BCS flas number (O-1F)
<label value> = anv 1-4 character string

I+ baoth BLFLG and ELFLG reset., then
auteut “ILLEGAL INPUTY and return to "VEREB 77
I¥ ELFLG set, then set BCS$ND and BUS$SFF
Input <flas #> and {label value>
If ELFLG set. then
Begin
Get VAL(<flag #>) -~FLAG
Clear BCZSNO
Clear BCS$FF
I¥ <error status, then outrut
“NONEXISTENT FLAG” and CRASH (&)
If VAL(<flaa #>) = 1, then
Beain
Get <bvte add> of <char string input> -LBSRCH
which follows <label valueX{CR> in
BCS$TR
If <error status, then
cutput “LABEL NOT FOUNDY and CRAZH (@)
Else, BCLS$EX <~— <bvte add>
End
End
Clear BCSSNO
Clear BCS$PF
Return tno “VERB?”
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Clear Flas

Set Flas . SF

wheres
£flas #> = BCS flas number (O-1F)

I# ELFLG set. then set BOS$HND and BUSSPF

Input <flas H>

Clear <flas #2>

Clear BCOSSNO

Clear BLOS$PF

1f return status=>FFFF, then outeput
“MONEXISTENT FLAGY and CRASH (@)
End

Return to “VERE?”

-Fl.AG

= - Iflas #>

BCS flas number (O-221F)

o oas
i
3"
L3
i

I1f ELFLG set, then set BOSSNO and BCS$SPF

Input <flag #>
TDet <flas #>
Clear BCSHNO
Clear BOSSRF
1f return status=xFFFF, then outrut

“NONEXISTENT FLAGY and CRASH (@)
Return to “VERB?”

~-FLAG

FAGE 37 PEEOL4E-2R03



Modi+y Flaa LME O~ <Sflags #r ~ <flas valuel

wheres
“¥flag #> = BCE flas number (O-21F)
“Flas valuer = 0O or 1

If ELFLG set, then set BCOS$NO and BLOS$PF

InpPut <flas #> and <flas valuel {use ves/no input)
Fut <flas valuel in <operation> field of flaa
Modifv <flas #> —FLAG

Clear BCSHND

Clear BRCS$PF

I¥ return status=FFFF, then outrut
“NONEXISTENT FLAG” and CRASH (@)

Return to “VERB?”

Oererator Input L01

##3% In Execute List Mode, the operator is prompted to input
the required data instead of takina it from BCS$TH.
Detection of ".0I" is done bv SSGASC and the call is
reissued if ELFLG is set. In Build List Made, the
call is reissued but the data input is not stered in
BECS$TR. '

Returnm to “"VEREB?Y”
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Opesrator Comment L O Ttewt
### Oyteut <text> to selected I/0 device.

where?
Stewt> = <char strinal ue to 50 characters

1f both BLFLG and ELFLG reset, then outeput
“ILLEGAL INPUT” and CRASH (@)

If ELFLG sety then set BOSSPF

Input <temtl

Clear BIOS$SPF

Return to “VEREB?S

FAGE 2% ZREO243-203



Operatar Decisian SO - Clabel valuelr ~ Stewt> — “rspr
##% Duteput <text to selected I/0 device. Transfer to
“label valuel 1iF <rsen> 1s "ma".

where:t
“tewtr = <echar strina> uep to 50 characters
“label value = <Jchar string® ur to four characters
“repPnx = ves/no response from operator or From
BOZSTE in the foarm of 1=YES, Q=N

I¥f both BLFLG and ELFLG reset
Then besin
Outerut “ILLEGAL VERE-
Return to “VERR 7~
End
If ELFLG set
Then begain
Set BCSSNG
Set BCE$FF
End
Input <label valueX
Clear BCS$HND
Input <text:
Clear BOS$PF
InPut <rsenx
If ELFLG set and <rsen> is nao
Then bheain
Search for <label valuel in BIS$TE ~LBSRCH
If <error status>
Then begin
Outrut “LABEL NOT FOUND-
CRASH
End
BOS$EY < ~— <bvte addrl in BCS$TR
Ernd
Return to “VERER 7+~
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Autematic Terminats
##% Set urp flass
hatoch stream

If BOZSENT not set
Then begin
Set BLSHAT
Clear BCS +laa
End
Return

to “VERE 7

###% The followins takes

If BCSSAT set then

### The followins takes

I¥ BCOS$ET set then

fecessary
if a call

T
tao

SO

place

set

rlace

CRASH

AT

terminate

the execution

EMOLIT occurs.

in EMOLIT:

BOS$SET

in VDENTF:

FAGE 41
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CRATH and E=xit to Normal Mode @

### This terminates the Build List and Execute List Modes.

does not compress the editins characters out of

If DCL routine linked. then

Begin
I+ BLFLG set., then
Begin
Reset BLFLG
Duteut “TERMINATING BUILD LIST MOIDE-
End
If ELFLG set. then
Beain
BCS$EX <-— BLCS$TE
Reset ELFLG
Outeut “TERMINATING EXECUTE LIST MODE“
End
Reset BOCSENT
End

Branch to "VERB?”

FAGE 42 22E02453-37032
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This document describe

3]

the 2204 Grithmetic

alo4g, This test will opgrate as a standalons

comPuter.




Fae O REFEREMNCES

Foar information
to the Fallowins:

FART MUIMBER®

TALRE1-9701

F43441-970G1

F45400-2701

FAE402-P701

FEGE

sovand the score of this document refer

TITLE

DG/ Svstem Hardware Reference Manual
220 ComPuter Assemblv Lansuase Manual
Diagnostic Handbaok

/4 Svstem Depat Maintenancs Manual

4 FETTEL-E0 L #F



“TRARE REQUHREMENTS

.0 EGUITFMERT AND
A reaugires the Following esuipment:
) WPGS4 Computer with 48 words of memary. .
by Any of the followins 170 devices:
1} ASRAESR Terminal.
2y P12 VOT Terminal.
2y 211 VOT Terminal.
4) 2810 or similar Tine erinter.
o) Arprorriate loadins devics.

AlGd, FERT7E4-1004

in

The leadable test module 1
(FLOG.

Linkable Farts: AUGY

OsRs

AUDATXT

FAGE 5 BETTEA-TR0 1 EF



4.0 LOADING INFORMATION
This is a standalone test and reference should be mades to
the [Diasnostic Handbook for loading procedures from all

available media.

FAIGE & SRTIE -0 SF



5.0 TEST EXECUTION AND DESCRIPTION
The AUCE diasnostic runs as a standalone test ar  under
ths control af tha Burn—in or fuyalitv—-assurance

the orperatiaon of the &l

U]

Surervisosrs., The test verifie
by g A
13 Executing each instruction and wverifvine the
execution results and status.
2y Verifving the proper occurrence of clack interruets

at level 5 usins the CKON and CEOF instructicns.

When the AUO4 test is Toaded the following messas

i
[
"

printed:

ALO4 290/4 ARITHMETIC TEST VERSION MM/YY/#R

Where the version is the release date and revision level
of the test. If no errors occur during the emecution of
the test the messame

NO ERRORS

is printed at the end of the test. The message

ALl TEST COMPLETED

is then printed.

N FAGE 7
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G, O PIESEAGES

When an error occurs an error number is diselaved on the
Froarammer s front eansl in the followins format:

FFXX

Where FF are the hex disits and XX is the number
corresponding  to the imstruction or interrurt under test

as gaiven in tables 4-1 and 4-2.

The error messase fFor the instruction tests is:

ERRDOR: XXXX INSTRUCTION

Where XXXX is the instruction wunder test as @iven in
table 4-1 The address relative to the besinnins of the
proaram where the error was detected is siven as XXXX_ in
the messaseg!

FiGM LISTING ADDR: XXXX

The vcontents of the Worksrace Fointer, Frosram Counter,
Statue Reaister. and 14 word Workseace are printed as
follows:

ERROF WF= XXXX PC=XXXX ST=XXXX WIRKSFACE=

XXXK XAXX XXXX XXXX XXXX XEAXX XXXX XXXX

XXXX XXXX XXAXX XXXX XXXX XXXX XAXX XXXX

Oeocurrence  of  an upsmrected  dinterrurt  will causs the

appPropriate messase in table 4-2 to be Frinted.

FAGE & YETTEA- P01 #F



TABLE 4-

ERROR
DECIMAL

[ery

NIRRT = VL

M,

TRSTRUCTION

HEX

01 -

o2 =

MOy
(4 FOVE
0% £

Ok AT

8y =
O3
IR
T4
R
O
on
OF
OF
10

L
AR
o
20
{OR
SRA
LA
SRL
SR
LI
&l
AN
ORI
i1
STHRF
LKFI
CLR
NETS
ITNY
TR
IMCT

L0

)
~)

FAGE 5 7
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50

£ 0 1
[

TABLE 4-2

ERROR
DEC

&4
&
70

it

B
'

LU O TR I T O O
e R R R R I ]

00
fow

UNEXFECTED

N,
HEX

40
45
4‘ /_'.'-

INT. LEVEL

XX
0/1

FAGE

DEC
DECT
SETO
SWFPE
ARD
B
BL
ELWF
X
RTWF
RZET
RN
CEOF
IDLE
nDiy
MFPY
XOF

INTERRUFT ERROR NUMBERS

10

MESSAGE

PARITY ERROR
UNEXFECTED INT LEVEL=
FOWER FAILURE OCCURRED
TEST RESTARTED

GRTTEL-TT0] %F
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ALOATEST  220/4 AU DIAGNOSTIC

TABLE OF CONTENTS

1.0 SCOPE

2.0 REFERENCEZ

3.0 EQUIPMENT AND SOFTWARE REQIIIREMENTS
4.0 LOADING INFORMATION

5.0 TEST EXECUTION AND DESCRIFPTION

[ MESSAGES

7.0 FART NUMBERS

FAGE 2 FRTEEI-2201 0 #E



AUGATEST  #20/4 Al DIAGNOETIC

1.0 SCORE
This document describhes the 220/4 Arithmetic Linit Test,
ALDATEST. This test will aperate as a standalonse test in

the #%0/4 computer.

FAGE ] PATFEI-T01 0 #E
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AUDATEST  =#20/4 AU DIAGNOSTIC

2.0 REFERENCES
For  information  bevond the scoepe of this dacument refer

to the followina:

FART MNUMBER TITLE

P4TE51-9701 @20/4 Svetem Hardware Reference Manual
F432441-7701 220 Computer Assemblw Lansuase Manual
245400-7701 Diasnostic Handbook

F45402-7701 @2/4 Swvstem Depoct Maintenance Manual

5]
%]
~J

-1
10

FAGE 4 7ean-a201] #E
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ALIOATEST 220/4 AU DIAGNOSTIC

2.0 EQUIFMENT AND SOFTWARE REGUTIREMENTS

AUG4TEST reauires the following eguirFrment:

al

k)

F20/4 Computer with 2K words of memoryv.
Any of the followins I/0 devices:

1) ASR/KER Terminal.

2) 213 VDT Terminal.

2y 211 VDT Terminal.

4) 210 or similar line eprinter.

Arrroprriate loading device.

The lcadable test is AUO4TEST ., 927983-1007

Linkakle Farts: ALO4A AUO4R DSRS AUOAMSEG

FAGE 5 FPIAT7FEI-2F01
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ALDATEEST  %20/4 ALl DIAGNDISTIC

4.0 LOADING INFORMATION
This is a standalone test and reference should be made to
teh Diasnostic Handbook for Toadine procedures from all

availahle media.

FAGE & HI7VEI-TE0L 0 xE



ALIDATEST

FR0/4 AL DIAGNOSTIC

2.0 TEST EXECUTION AND DESCRIFPTION

The AUO4TEEST diasnostic performs the following tests:
1) Real Time Clack test
2) Level 2 Interruprt Test

2) Register Test

3) Microcode Test
Evervw effort was made to isolate test Functimns to a
specific subtest to avoid overlar in the subtests. This
effort succeeded to a larae extent. However, a certain
amount of overlar was impassible to prevent. In cases
where fhe overlap of test functions resulted in extensive
testine of a particular function. that functicon is not

retested in a later test.

This is especially noticeable in the Microcode test,
whereas in the last subtest a hish desree of averlap
takes place, the _Micrmcnde test does not assume a
rarticular function is sufficiently tested unless
repeating a test is especiallvy redundant. A good examprle
af this is in.testins the interruept handling microcode,

which is tested extensively 1in the Level 2 Interruept

test, and naot tested in the Microcode test.

The oanly mador area of the 990/4 not tested is the CRU

laoaic. This ommission is due to  the ipnability  of

FAGE 7 WEA7REI-2201 #E



ALIO4TEST

.1 TES

Z20/4 Al DIAGNOSTIC

hardware to pProvide a means For the software to have

]

sufficient access to insure carrect operatiaon. However,
the CRU Togic is extensivelwy used in I/0 operations and

must be functionings for proper oPeration.

This test is written in such a wavy that looring on errors
is verv easv. All branches to error routines are done
via the BL instruction. To looep an and error chanse the
word followine the BL., which is the address of the error
routine, to the address of the desired loor. In this
wav, instead of branchins to an error routine,. a branch

to anv location in'the subtest can be taken.

In setting up loops, caution must be used to obtain
accurate results. At the besinning of each test except
the real time «clock test. addressing limits are set.
These Timits are checked durins RTC interrurts to serve
as control asainst the pProsram settinsg lost. If an
Dut—of-Timit condition is detected, an error is

rerorted.

T 1 — REAL TIME CLOCK TEST
This test is desianed to test the prorer functioning of
the Real Time Clock and claock interrupts. In additian,

the abkility of the AJ to interrurt out of idle mode is

tested bw an interrurt on the Real Time Clack.
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The Real Time Clock s stability is tested by determinins
how  many  tTimes a loop of code can be executed during a
full clock pPeriod. This count is used as a standard
against repeating the same sequence 1000 times and
compParing  each olack reriod’s count against | the
standard. The test will take arpromimately 2.5 seconds

with a &0 Hz line fresuencry.

2 -—— LEVEL 2 INTERRUFT TEST

This test will test the level 2 interrupt. The test does
very extensive testins of the seneral interrupt handlins
capabilities of the Al The abilitvy of the test to
service different levels of interruprt in a Priority level

is tested. The masking of interrupts is alsa tested.

Areas that are tested in this test, eliminatins the need
for additional testing in other tests. are the privop and
the status reaister privop flass, the XOP instructicon and

the XOF status resister flaas.

m

3 —— REGISTER TE:

T

This test iz designed to test the internal resisters on

the #90/4., The tested regicters are the PO, WF, ST, a4,

)

and DI,

The first reaister tested is the WP register. This test

fis

is dene by loading the WRF with a test value, then doina a

FAGE = YER7EEE-2F01 #E
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BLWF instruction to save the loaded test wvalue for
comparison. The test value is then compared to determine

if an error has occurred. The test values used are

0000, ZFFFE. »AAAA. and 5554,

After completing the WP register test, the 5T regsister is
tested. The first part of testing the ST is to set all

interrupt masks, then test the remainder of th T

e
o

register bits bv executing instructions to set and reset
all the bits. All the 35T reaister bits are tested,
excePrt for the PRIVOP and XOP bits, which are tested 1in

TEST 2.

The PC is tested by initializine memory from the end of
the test to the end of memorvy to 0414 (BLWP #R4). Then a
branch will be made successively to each memorvy location
so  initialized. Upon return. R14 will be compared with
the expected value to check for errors. A final test is
done on a PC value of 0000 to insure that all bits will

turn off.

As a consequehce of testing the WF, 5T, and PC registers,
the DA and DD registers are tested. This is the only

possible test of these reasister, as there is no direct

way for software to to access thess regsisters.

3.4 TEST 4 —- AL TEST

FAGE 10 PRT7REI-YR01 #E
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This test is dezigned to test the ALYs and the data
Fraths associated with ALU functions. The test treats the
4 Allls as independent 4 bit units. Add and zubtract
operations are done on the ALU s with the results
compeared after each opPeration. I¥ the result is not
equal, ane of the ALW's is in error and an AL error  is
reported. The data is  incremented so that all

combinations of 4 bits are tested in each ALLL

The second pPart of the test performs multieplw and divide
operations on  the ALU s with all values of data, from O
to &4K.  This part of the test, in addition to testins
the ALU s will find and test the lansest delavy rath thru

the svstem.
53 —— MICROCODE TEST

This test is desisned to exercise all microcode in  the

"

@20/4 Computer, The microcode is tested by executing
instructions and addressing modes which will cause all
microcode states to be executed at least once. Some
microcode states mav not be tested in this test (i.e. CRU

instructions).

All tested microcode states and untested states are
documented in the proaram listins (PND 937923-2002). In

arder to determine the cause of an error, the microcaode

it

FAGE 11 LERT7REZ-2201 #E
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Flowcharts are necessary.
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LH.0 MESSAGES

4.1 ERROR MESSAGES

REGISTER 11 IN THE FOLLOWING PRINTOUT CONTAINS THE
RELATIVE ADDREZZ OF THE BRANCH TO THE ERROR ROUTINE
This message indicates how to  trace the cause of the

error.

PGM LISTING ADDR: XXXX
This message tells where the branch to print the messages
toak pPlace. It will usuyally be useless in tracine

errors.

WORK FOINTER FC STATUS AT TIME OF ERROR WP = XXXX FC =
XXXX ST = XXXX

XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX

XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX

This messase is a dump of all resisters in use at the

time of the error.

ERROR RETURN FROM SUBTEST
This messase indicates that an errocr occurred in the

subtest.

###ERROR###THE PO FOR  THE CURRENT  TEST IS OUT OF THE
ALLOWABLE ADDRESSING AREA

ADDRESS OF PRIOR AND CURRENT INTERRURT

FAGE 13 PIA7FEI-FF01 #E
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CURRENT WFR XXXX FC O XXXX ST XXXX
FRIOR WP XXXX PC XXXX ST XXXX
This message is diselaved when the RTC error  check

detects an out—-of-bounds condition.

RTC DID NOT QCCUR IN WINDOW
This messase indicates the RTC interrupt did not occur in

the time frame of the first interrurt (£ 10).

STATUS REG. AFTER INTER. = XXXX
This messge indicates the interrurt mask was incorrectlw

set upon receipt of the clock interrurt.
###ERROR####THE REAL TIME CLOCK FAILS TO INTERRLUFT
###ERROR##*##LEVEL 2 INTERRUPT TEST
###ERROR####THE REGISTER TEST HAS AN ERROR
###ERROR####ALU ERROR

###ERROR###3#MICROCODE ERROR

4.2 HEADER MESSAGES

Start test message:
ALIOATEST #20/4 ARITHMETIC UNIT TEST VERSION MM/YY/#R

Note: version is month. wvear, and revision level.

Start subtest messages:

FAGE 14 WI7FEI-201 0 #E
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i

START SUBTEST 1 REALTIME CLOCK TEST

START SLIBTEST 2 LEVEL 2 INTERRUFT TEEZST

I

START SUBTEST

X}
|

REGISTER TEST

START SUBRTEST 4

ALL TEST

START SUBTEST

o
1

MICROCODE TEST

End of subtest message

SURTEST COMPLETE

Count of test loops completed:

LOOPS COMPLETED = XXXX

End of test mescage:

TEST COMPLETE

FAGE 15 TI7ERI-FR01 0 #E
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7.0 FPART NUMBERS

TITLE FART NUMEBER

FROGRAM DESCRIFTON  937983-2001 ROFF SRC
—=7001 ROFF OUTFUT

~2201 PO DOC

ALIO4ATEST —-10046 FLO
-2004 LML
=7006 LC

-000% SP

AUO4A FRATYEI-2002 SRC
=1002 0BJ

~R002 LET

ALUO4R WRT7PE4-2002 SRC
~1002 OR.J

~=F002 LET

ALOAMES 2250295-2002 SRC
=1002 0OBJ

~9002 LST

I=ERS SR2E048465-2003 SRC
1003 OBd

=20032 LET
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1.0

0

COPE

This document describes the 990/5 Arithmetic Unit Test. The
diagnostic is desianed to operate as a standalone test. The

diagnostic will accomelish the f2llowins =osals:

A) Verify the proper functioning of the Arithmetic

Logic Unit for the 990/5 computer.

B) To isolate any faults to the bad losic chip or

section of logic that may be causins the failure.
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2.0 REFERENCES
For information bevond the scope of this document refer to

the followine:

TITLE FART NUMBER

90 COMPUTER ASSEMBLY 434419701
LANGUAGE MANLILE

DIAGNOSTIC HANDBOOK Y43400-2701
TMS 9700 DATA BOOK
TMS 9902 DATA BOOK

TMS 9903 DATA BOOK
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2.0 EQUIPMENT AND SOFTWARE REGQUIREMENTZ=
The following earagraphs describe the minimum requirements

to execute the diagnostic:

2.1 EQUIFMENT REGUIREMENTS
A) R90/5 COMPUTER WITH 14K OR 32K WORDS OF MEMORY
B) AFPPROFRIATE LOADING DEVICE
) AFFROFRIATE LOADING MEDIA

0 APPROFRIATE I/0 DEVICE
3.2 SOFTWARE REGQUIREMENTS

LOADARLE TEST MODULE: ALOS, 22467207-1004& (FLO)
LINKABLE FARTS: AUOSA

ALOSRE

ALIOSC

ALIOSD

STANDIG

ALIOSMEG

FAGE b 2267307-920]1 REV ##



4.0 LOADING

Loadine procedures from all available media are foaund in the

DIAGNOSTIC HANDBOOK,. (PN 245400-3701)
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5.0 TEST DESCRIPTIONS

This diasnostic was designed to isclate faults to a specific
area of logic for the 290/35 Arithmetic and Laosic Unit. Each
subtest will ewxercise a section of that losic. The
individual bloecks that are tested are broken down in the
following manner: |

Al REAL TIME CLOCK TEST

R} INTERRUPT AND XOP TEST

) REGISTER TEST

o ARITHMETIC LOGIC UNIT TEST

E) INSTRUCTION TEST

F) T™™S 9202 AND TMS 9903 CHIP TEST

FAGE 7 L2LT207--9901 REV #x



5.1 REAL TIME CLOCEK TEST

This test will exercise the REAL TIME CLOCK LOGIC. The test

has two sections.
FPart One will be a test that insures clock interrupts
OCCuUr. This is done by having the clock interrupt the

computer out of an "IDLE" condition.

Part Two will be a test that insures the stability of the

clock.

This is done in the following manner:
1) A standard (X) is set by executing a Toop of code.
"X" is determined by how manv times the loop is completed

befaore a clock interrupt occurs.

2) "X" is then compared asainst a new value computed

by executing the loorp asain. "X" is allowed to vary by

plus or minus 10. These constants can be found in resisters
3 and 4. Register 4 will contain the value that was computed

for that pass. This is done 299 times.

Fossible causes far error in this test are the fallowinsa:

1Y The Clock didn't senerate an interruept to the CPU.
2) The CPU didn“t recoanize an interrupt from the Clock.
2) The line frequency is unstable, which causes the clock

to be unstable.

FAGE = 22&67307-9901 REV ##



Failures one and twe are indicated if the followins happens:

1) Header Messases are printed and test execution

beains.

2y The comruter gsoes to an "IDLE" state.
Recammended action is to check the interrupt losic for the
clack. The interruet level for the clock is senerallwy Level
S but mavy be at Level 15. If the orerator isn’t sure what
the level is for that particular svstem., he may find it at
location J0SEC + (offset). Where offset is the load bias

for the test.

Failure three is indicated by an error message. (See sectiaon
&.2.3) Recommended action is to analize the rower supprly faor

variation or spikes.
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2.2 INTERRUPT ANLD XOP TEST

This test is desisned to test the Interrupt and Extended
Oreraticon (XOP) circuitry. There are twoe parts to this

test.

Fart one is the interrupt test. This portion of the test
will execute a series of instructions that cause a Level 2
interrurt to occur. This is accomplished by modifins
location >FBFE. Location 2FBFE 1is reserved for this
function. Resister 4 contains *FBFE. The instructions used

are the followina:
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0) Mav  #R4,#R4
2) MOVE #R4,#R4

4) A #R4, #R4
&) AR #R4, #R4
2) = #R4, #R4
A) SB #R4, #R4
c)y . #R4, #R4
Ey CB #R4 ., #R4 !
10) SZC +#R4,#R4
12) SZICRB #R4, #R4

14) s0C  #R4,#R4
14) SOCB #R4, #R4
18) CoC #R4,RS8
1A) ZZC  #R4,R8
1C) XOR #R4,.R8
1E) LDCR #R4,0
20) LDCR #R4,2
22) STCR #R4,0
24) STCR #R4,8

26) STCR #R4.8 SFARE
28) CLR #R4

2A) CLR =R4 SPARE
2C) CLR =R4 SPARE

2E) NEG #R4
20) INV #R4
22) INC =R4
24) INCT #R4
34) DEC =R4
38) DECT *R4
20 CLR  #R4 SPARE
2C) SWPE #*R4
3E) SETO #R4
40) ABS #R4
42) MFY #R4.RS
44) DIV #R4.RE

The hexadecimal numbers before each instruction will be the
same as the number in resister three if an error occurs.
Recommended action is to check the LEVEL 2 interrupt losic.
It is pPossible that one of the instructions is failine.
This could be due to the TMS %900 failine to access memory

carrectly or failure of the TMS 2900 entirelr.
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Part two 1s the XOF test. The anlv XOF tested is XOP 15,
because all XOFs must not alter the STATUS REGISTER. the
FROGRAM COUNTER REGISTER. and the WORK SPACE REGISTER.
Based urpon this assumption, the test wses all possible
variations of an XOFP instruction. Thus if XOP 15 deoesn”t
alter these reaisters then the XOF circuitry is working

correctlv., Below are the XOFs used bv the test.

1) XOFP 4,15
2) XOFP @0,15
2) XOF 4,15
4) X0P #12,15

=) XOF  #12+,15
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All of these XOFs cause the comPuter to trap to the contents
of location »7E. the work space for that trar will be held
in location >7C. The differences are where the data to be
used kv XOF is stored. In number one the data is stored in
the caller’s work space register 6. In number twoe the data
is stored in label 0. MNumber three is the same as number
twoe excert that the data is at label 4. Number four has the
data stored at the locatien held in the callerks work space
register 12Z2. Number five has the data stared at the

location held in the caller”s worksepace resister 12 with an

auto—increment of one word everv time the XOP is used.

In this test if an error accurs some of the causes may be as
follows:

1) INCORRECT MEMORY ACCESSES BRY THE TMS 2900

2) FAILIURE OF THE TMEZ 2200
Recommended action would be to check the memory addressins
circuitry. The only other action would be to replace the

TME 9200.
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5.3 REGISTER TEST

This test will verify that the followins internal registers

aorerate correctivy.

1) The STATUS REGISTER (ET)

2) The PROGRAM COUNTER REGISTER (PC)

3 The WORK SPACE POINTER REGISTER (WP)
The Status resister contains the interrupt mask and the
conditional codes for the prosram. The Prosram Counter or
PC contains the address of the next instruction to be
executed by the computer. The WP holds a memory location of
the besinnineg of 1& software registers set up by the

Program.

Part one of this test checks the Work Space FPointer. B
definition., the Work Space 1is a memory location. So to

veri¥v that this resister works correctly the followins

o
n

done:

1) the work space is designated to start at memory location

>0

2) a "BLWP" is done to a new PC and WP.

3) R132 is checked to see that it contains the original WP

4) the work space is desianated to start at memory
>FFFE. then sters 2 & 3 are rereated

=) the work space is desisnated to start at memory
*AARA. then sters 2 & 2 are rerpeated

&) the work space is desisnated to start at memorwy

»5554. then steps 2 & 3 are rereated

location

locatian

location
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Fart two of this test checks the Status R

in the followins manner:

!

1) checks the interrupt mask, bit

reaister

a)

b)

c)

d)

e}

f)

LWFI >0

STST R1

eaister. It does this

&€ 12-15% of the status

check to see that the status is O

chanse the LWPI fraom

change the compare ¥

rereat steps a - & u

2) check to see that all bits can

a)

b)

c)

d)

e)

)

LI R13 BFEOF

RTUWF

STET R1¢Q

compare R10 to ZFEOF

change the LI ta O

change the compare t
repeat steps b - d
FAGE 1S

O ta 1
ram 0 to 1

ntil reach >F

be turned off and on

o QO
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23) check to see that BLWFs don”t chanse the status
a) LI R15,0
b) RTWF
c) BLWF
d) see that the status in R1S5 hasn‘t changed

e) rereat far >FEOF

4) check to see that LWFI, STWF, STST. B, AND BL don-t

change the status with the same type alaorithm

Fart three will verify the correct operation of the Frosram Counter.

To accomplish this the test will do the following:

1) initialize all unused memory to >0414 which

is a "BLWF #R4" instruction

starting at the address one word above the end of

b
Nt

of the test it will execute the instruction at

that location.

2) compare to see that the PC in R14 is correct

4) repeat until the end of memory
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Errors from this test will indicate that either the TM3Z 2200
made a bad memory access or that the TMS $900 failed. 1If
the error is from part one, look at resister 13. This sives
the test value that the work space failed. In pPart tuwo
register 15 aives the value that the status failed. Faor

part three resister 5 will sive the address of the memory

lacation that the test failed.

Recommended action for these errors is to check the memory
data paths. The TMS 9900 could be receivins bad data back.

As a last solution replace the TMS 9900 chir.
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5.4 ARITHMETIC LOGIC UNIT TEST

This test was desisned to verifv the functionins of the
Arithmetic Legic Unit (ALL) of the TMS 9900 chip. The test

will have two parts.

1) test the addition and subtraction instructions

’2) test the multieplv and divide instructions
It wuses these four instructions because they are the basic

buildins blocks of all arithmetic functions.

Part one will verify the functionins of the addition and
subtraction instructions in the followin® manner:
1) ADDITION
a) set all computation resisters to a value A
A starts at O
b) do the addition of the computation resisters
c) do a set zeros corresponding to the answer
d) see¢ if the answer is correct
) increment A by 1

f) repeat a — e until A = >F

On the first epass this will check bits 3,7.11,15
On the second pass this will check bits 2,4,10,14
On the third epass this will check bits 1,5,9,13

On the fourth rPass this will check bits 0,4,8,12

<) SUBTRACTION

This section of the test follows the same alsorithm
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as the addition test. Un changine b and ¢ to

subtraction and decrement respectivelwr.

The computaticn registers are R1 -~ R4. Registers RS and Ré&
are the reaisters used by the SZIC instructions. Reaisters
RO, R8, and RY are used to control the data beins added and

subtracted. R10 is the loorp control resister.
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Part two will verifvy the multieply and divide instructions in

the following manner:
1) MULTIPLY

The multiply instruction is checked with a shift and
add tvepe alsorithm.
a) Rl= ZF, Rl soes to RZ
k) R2 is shifted § places to the right
c) R2Z is swaped. the number in R2 is now
in the lower half of the word
R2 goes to Ré
R1 sgoes to RS
R10 gets the multieplw count
d) Ré is added to Ril
RE& =ets the carrv if anv
) RS is shifted to the risht 1 rlace
) RI10 is decremented
g) d - F aFe rereated until R10 is ©
R11 and R2 hold the answer

h) MPY RZ-R3 which pPuts the answer in R3 and R4

now the two answers are comrared to see that thevy are

equal.

2) DIVIDE

The divide inmstruction is checked with the same twre

alaarithm. shift and subtract.
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1f anvy errors occur in this subtest the only action that can

ke taken is to replace the TMZ 2200 chirp. There is only a

slight «chance of had memory accessing. Once the values are

read in, a1l computation is done in register to reszister

moves. These are internal to the chie.
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.5 INSTRUCTION TEST

This test will exercise most of the instruction set for the
TMS 9900 (see APPENDIX A). Each instruction will be tested
in all of its modes, Those instructions not tested are
either COMMUNICATION REGISTER UNIT (CRWU) instructions or
have been pPreviously tested, or are not used by the 990/5
computer. If thev aren’t used thev are treated a NOPs (see

APFENDIX A).

The first block of instructions tested are the format 1
instructions (see APPENDIX B). These instructions are
tested in the followins manner:

1) INSTRUCTION Rx,Rvy

2) INSTRUCTION #Rx+,Ry

3) INSTRUCTION #Rx.Ry

4) INSTRUCTION e@LABEL (Rx):Ry

o) INSTRUCTION e@LABEL Ry

Where x and v are some work space resister number.

The second block of instructions tested are the format 2
instructions (see APPENDIX B). These instructions are
FROGRAM COUNTER modifiers. What is done is the condition
thev need in the STATUS REGISTER is set. The instruction is

then executed and the PC is comPared to see if it is

correct.

Al
[ h ]
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The third Bblock of instructions tested are the format 3
instructions (see APPENDIX B). These instructions PerFGrm
an operation on two memory lacations. They are tested in
the followins manners:

1) INSTRUCTION Rx:Ry

2) INSTRUCTION #Rx+,Rv

3) INSTRUCTION #R>HRy

4) INSTRUCTION @LABEL(R:).Ry

5) INSTRUCTION e@LABEL.Rv

The fourth block of instructions tested are the format 8
instructions (see APPENDIX B). These are the immediate
instructions. Each of these instructions is executed and

comprared to see if a correct operation tock place.

The fifth block of instructions tested are the format &
instructions (see AFPENDIX B). These instructions resuire 1
word operands. These instructions are executed and the

aperand is checked to see that the correct aperation took

rlace.
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The sixth block of instructions tested are the format 9
instructions (see APPENDIX BR). Thev are tested in the
followine manner:

1) INSTRUCTION Rx.,Rvw

2)  INSTRUCTION #Rx+,Rv

1)  INSTRUCTION #Rx,Rv

1) INSTRUCTION @LABEL(R»).Rv

1) INSTRUCTION @LABEL.Ry

I+ an error occurs in this subtest the probable causes are:
1) THE TMS 900 MADE BAD MEMORY ACCESSES

2) THE TMS 9900 IS BAD

Recommended action is to check the data paths or rerlace the TMZ 9900,
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P02 & THME P03 COMMUNICATION CHIP TEST

This test is desisned to verify the proper functionine of

the 9%0/35

onboard communication ports. Port 1 and Port 2

(TMS 99200) are asvchronous communication devices. or TTY/EIA

interfaces.

Port 3 is a svchronous communication device, or

a device that will use telerphone line communication.

The TMS 9902 ports are tested first. Port 1 is first and is

at CRU base

CRU base

>1700, location VIO. Port 2 is next and is at

*1740, loacation V03. These ports are tested in the

foliowing manner:

1)

The internal clock is checked. This is done in the
same manner as pPart two of the REAL TIME CLOCK test.

{see rarasrarh 5.1}
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2) The transmit and receive functions are checked.
a) set the control word to the correct character
lenath. character lensth is from S — 2 bhits
b) transmit that character
c) receive that character
d) compare what was transmitted to what was received
thev should be esual

e) repeat a — d for all character lensths

3) The parity detection is checked.

a) have the receiver look for odd Parity

b) transmit an odd Parity character

c) see that on reception the Parity detection
savs that it is correct

d) transmit an even Parity character

e) see that parity detection Picks uep the error

f) repeat the procedure for even pParitvy.

The TMS 9903 is tested last. This is Port 2, CRU base

»1780, loctation VOS. It will use the same tests as abave

except that its character lensth is from 5 - 9.
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If an error occurs in this subtest the followine are the

probable causes:
1Y CRU LOGIC FAILURE
2) CLOCK INPUT FROM THE TMS 9900 WAS INCORRECT

2) TMS 2902 OR TMS 9903 CHIP FAILURE

Recommended action is the followins:

1) make sure the clock frequency is beins received

carrectly from the TMS 9200

2) check the CRU logic between the COMMUNICATION CHIF
in error and the TMS 9900

3) replace the COMMUNICATION CHIF in error
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&H.0 MESSAGES
The messages for this diasnostic are self explanitorvyv.
There are two catagories of messages, header and error

messases.
6.1 HEADER MESSAGES

Header messages convey gseneral information to the orerator.

Thev are listed below.
ALINS 990/5 ARITHMETIC UNIT TEST VERSION MM/YY/##

This is the messase disrlaved each time the test is

started. MM indicates the month that the diasnostic was
5(ast uraraded. YY indicates the vear that the diasnostic
was last uraraded. ##% indicates the revision level of the
diagnostic.

START SUBTEST "X" — "NNNNNNNNNNNNNNNN®
This messase is displaved at the start of each subtest. X

indicates the number of the subtest. N indicates the name

of the subtest.
SUBTEST COMFLETE

This messagse indicates the finish of one of the subtests.
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TEST COMPLETE

This messase indicates that the entire test has completed.

LOOPS COMPLETED = "XX“

This messase indicates how many times the test has run to

comprletian.,
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4.2 ERROR MESSAGES

These messases indicate that an error occurred and a
passible area of logsic to check. There are three catasories

of error messages?

1) LEVEL TWO INTERRUFT ERRORS
2) REAL TIME CLOCK INTERRUPT ERRORS
3) TEST ERRORS
Each of the error tvyres will be discussed in the followins

rarasrarhs.
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&o2.1 LEVEL TWO INTERRUPT ERRORS

These messases indicate that for some reason the computer

made a bad memorvy access. The messase will be as follows:

MEMORY ERRUOR INTERRUFT
PXXXXXXXXXXXX"
WORK POINTER PC STATUS AT TIME OF ERROR

WP = "WWWW" PC = "PPPP" ST = "5S555"

X indicates that eithor a “TILINE TIMEQUT" or a "PARITY
ERROR" occurred. A "TILINE‘TIHEGUT" means that the computer
tried to access wunpavailable memory or that the access
accessed a TILINE SLACE DEVICE that %ailed to respond. ﬂ.
"PARITY ERROR" means that a bad word was read in from
memory. W indicates the besinning of the work space at the
time of the error. P indicates the next instruction to be
executed at the time of the error. S indicates the status

at the time of the error.

Recommended action for this error ist
i) RELDAD AND SEE IF THE ERROR IS REFEATABLE

2} IF REPEATABLE RUN RAMOS (PN 2267303-1006&—%%)

FAGE
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6.2.2 REAL TIME CLOCK INTERRUPTS
This error is caused on a «clock interruert and when the

proaram has sone above or below the test area.

ERROR . THE PC FOR THE CURRENT TEST IS QUT OF ALLOWABLE
ADDRESSING AREA.

ADDRESS OF PRIOR AND CURRENT INTERRUPT

CURRENT WF "WWWW" PC "PPPP" ST "ogEs"

"SSSE"

"FPPP" ST

"WWWW" PC

FRIOR WP

The current line tells what the pPresent workseace. Prosram
caunter, and status is at the time of the error. The Pprior
lTine tells what the workspace. pProsram counter. and status

was for the last clock interrurt at a valid PC.

Recommended action for this error is:
1) RELOAD AND SEE IF REPEATABLE

2) IF REFPEATABLE RUN RAMOS (PN 2267303-100&—#4#)

FAGE 22&73207-9201 REV ##
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Ao2.3 TEST ERRORZ
These errors are displaved when one of the subtests finds an

error. Thevw are self explanitory and have a recommended

action.

H.2.3.1 REAL TIME CLOCK ERRORS

There are two errors in subtest 1. Thev are:t

ERROR THE REAL TIME CLOCK FAILS TO INTERRUFT
CHECK THE INTERRUFPT LOGIC

CHECE THE SWITCHES

RTC DID NOT OCCUR IN WINDOW

CHECK THE POWER SUPPLY FOR STABILITY OR SPIKES

4.2.3.2 INTERRUFT AND XOFP ERRORS
There are two errors in subtest 2. There is an additional
message that shows all of the resisters. The main messages
are below:

ERROR INTERRUFT FAILURE

CHECK THE INTERRUFT LOGIC

ERROR X0oP FAILURE
CHECK THE MEMORY DATA PATHES

OR REFPLACE THE TMS 2900 CHIF

PAGE 33 22467307-9901 REV ##

[ X3



6£.2.3.3 REGISTER TEST ERRORS
There are three errors in subtest 2. There is an additional
messase that shows all of the resgisters. The main messases
are below:

ERROR THE REGISTER TEST HAS AN ERROR

THE WORKSPACE REGISTER IS IN ERROR

CHECK THE MEMORY DATA PATHS

OR REPLACE THE TMS 9900 CHIP

ERROR THE REGISTER TEST HAS AN ERROR
THE PROGRAM COUNTER REGISTER IS IN ERROR

CHECK THE MEMORY DATA PATHS

OR REPLACE THE TMS 9900 CHIP

ERROR THE REGISTER TEST HAS AN ERROR
THE STATUS REGISTER IS IN ERROR
CHECK THE MEMORY DATA PATHS

OR REPLACE THE TMS 9900 CHIP

&£.2.3.4 ARITHMETIC LOGIC UNIT TEST

There is one error in sybtest 4. There is also an additional
messagse displaved that shows all of the registers. {he main
messase is below:

ERROR ALU ERROR

SUGGEST REPLACING THE TMS 9900 CHIF

OR CHECKING THE MEMORY DATA PATHS
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£.2.3.5 INSTRUCTION TEST ERRORSZ
There is one error in subtest 5. There is also an
additional messagse displaved that shows all of the
registers. The main message is below:

ERROR INSTRUCTION ERROR

SUGGEST REFLACING THE TMS 9900 CHIFP

OR CHECKING THE DATA PATHS

INSTRUCTION TYPE IN ERROR

FORMAT = “X"

Where the X is the type of instruction in error ({(see

APPENDICES A AND B).

FAGE 25 22672079201 REV #%



H.2.3.6 COMM CHIF ERRORS

There 1is one error messase in subtest 5. Also being
displaved are messages that will aive the exact sisnal in
error. The main message is below?

COMM CHIF CRU BASE = "XXXX"

CRU BASE 1700 = LOC. V10
CRU BASE 1740 = LOC., Vo8
CRU BASE 1720 = LDC. VOS5

SUGGEST FIRST CHECK THE CLOCK FRERQ. INPUT
NEXT CHECK THE CRU LOGIC

FINALLY TRY REPLACING THE CHIP IN ERROR
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7.0 PROGRAM CONTROL

This parasrarh will explain how to make the diasnostic loop
on itself, if it is loaded by DOCS. It will alse explain
how to loop on an individwal subroutine for error checking.
If reloading isn"t desired the «contents of the Tlocations
modified should be written down so that they mav be restored
when fininshed. The. eperator will have to reference the

DIAGNOSTIC HANDROOK on how to use the .MM verbk and the the

. GO verb.

LOOPING ON THE ENTIRE TEST

1) CHANGE THE FIRST WORD OF THE TEST TO
(X+30C) WHERE X IS THE LOAD BIAS.

2) USE THE .GO VERR with address (X+3DC)

LOOFING ON SUBROUTINES

1) REAL TIME CLOCK TEST

a) modifvy the contents of location
(X+47AR) from >0202 ta 0440

b)Y modifv the contents of location
(X+47C) from (X+4&4E2) to (X+442)

c) use the .GO verb back to (X+3D0)

d) This starts the test aver but laaps
on the subroutine in error. X is the

load bias of the test.
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2) INTERRUPT AND XOP TEST

a) modifv the contents of location
(X+4B2) from >0202 to >0460

b) modifv the contents of location
(X+4B4) from (X+842) to (X+47A)

c) use the .GO verb back to (X+3DC)

d) this starts the test over but loops
on the subroutine in error. X is the

load bias of the test.

3) REGISTER TEST

a) modify the contents of location
(X+4EA) from 20202 to 20460

b) modify the contents of location
(X+4EC) from (X+858) to (X+4B2)

c) use the .GO verb back to (X+3DC)

d) This starts the test over but loops
on the subroutine in error. X is the

load bias of the test.

/
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4) ALU TEST

a) modify the contents of lacation
(X+522) from 20202 to 20440

kY modify the contents of location

| (X+524) from (aaaa) to (X+4EA)

aaaa is an address supplied by the
linkins Procedure

c) use the .GO verb back to (X+3DC)

d) This starts the test over but loops
on the subroutine in error. X is the

load bias of the test.

5) INSTRUCTION TEST
| a) modify the contents of location
(X+$5A) from >0202 to 20460
b) modifvy the contents of location
(X+55C) from (aaaa) to (X+322)
aaaa is an address supplied by the
linkin® procedure
c) use the .GO verb back to (X+30C)
d) This starts the test over but loops
cn the subroutine in error. X is the

load bias of the test.
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&) COMMUNICATION CHIFP TEST

a) modify the contents of location
(X+522) from >0720 to >046460

b) modify the contents of location
(X+594) from (X+01A) to (X+55A)

c) use the .G0O verb back to (X+30C)

d) This starts the test aver but loops
aon the subroutine in error. X is the

1oad bias of the test.
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2.0 FPART NUMBERS

TITLE FART NLUMERER
FPROGRAM DESCRIFPTION Z22A73207-2001 ROFF SOURCE

-2001 ROFF OUTPUT

=33701 PO DOCUMENT

FICHE KIT 22673070003 SR
ALIDS — LINKED TEST 2267207-10046  FLO

-700&6 LI

-2004& LML
TEST PARTS

AUOSA 22673214-1003  OBJ
-2003 3SRC

-2002 LST

ALOSE 2267308-1003 0OBJ

o

-2002 SRC

-2003  LET
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AUOSC

AUOSD

STANDIO

AUOSMSG

2267309-1003

1
N
Lo
(=]
w

~Q003

2267310-1003
-2003

-2003

2267311-1003
~2003

=003

2267312-1003

-2003

=20032

FAGE 4=z

oBJ
SRC

LST
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AFPENLIX

FORMAT 1 INSTRUCTIONS

)

CR

AB
MOV

MOVE

o
=
3

SOCR

SET ZERDS CORRESFONDING

4
i

SET ZEROS CORRESPONDING BYTE

SUBTRACT

SUBTRACT BYTE

COMFPARE

COMPARE BYTE

ADD

ADD BYTE

MOVE

MOVE BYTE

SET ONES CORRESPONDING

SET ONES CORRESPONDING BYTE

FAGE
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FORMAT 2

JMF
JLT
JLE
JEQ
JHE
JGT
JNE
JNC
JOC
INO
JL

JH

QP

INSTRUCTIONS

JUMF
JUMP
JUMP
JUMP
JUMP
JLUMP
SIMP
JUMP
JUMP
JUMP
JUMP
JUMP

LUIMP

LESS THAN
LESS THAN OR EQUAL
EQUAL

HIGH OR EQUAL
GREATER THAN

NOT ERQUAL

NO CARRY

ON CARRY

NO OVERFLOW

LOW

HIGH

ON PARITY

PAGE 44
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FORMAT .

coc

]
N
(]

XOR

FORMAT &

LI

Al

ANDI

ORI

CI

INSTRUCTIONS

COMFARE ONES CORRESPONDING

COMPARE ZEROQS CORRESFONDING

EXCLUSIVE DR

INSTRUCTIONS

LOAD IMMEDIATE
ADD IMMEDIATE
AND IMMEDIATE
OR IMMEDIATE

COMPARE IMMEDIATE

FORMAT & INSTRUCTIONE

CLR

NEG

INV

INCT

DEC

DECT

SETO

SWFEB

ARZS

CLEAR

NEGATE

INVERT

INCREMENT BY ONE
INCREMENT BY THWO
DECREMENT RBRY ONE
DECREMENT BY TWO
SET TO ONES

SWAF BYTE
ABRSOLUTE

BRANCH

EXECUTE

FAGE 45
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FORMAT % INSTRUCTIONS

MPY MULTIFLY

DIv DIVIDE

INSTRUCTIONS NOT TESTED

LDD LONG DISTANCE DESTINATION
LDE LONG DISTANCE SOURCE
LMF LOAD MAP FILE
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AFPENDIX B

FORMAT CHART

o122 567 ¢ 10 11 12 12 14 15
1 i OPC iBiti I P TS 1S i
2 i OPC H DISPLACEMENT i
] | OPC | pz i+ T8 1 S i
4 i OPC i C LI =T R i
5 i OFPC H c i 5 :
) i OPC it TS+ S i
7 i OPC P 0I0 10 10 10
= i OPC 0! 0! WR :
2 i OPC i p2 T8 1 S H
10 i OPC i M WR :
opPC OPERATION CODE
B BYTE INDICATOR
t ADDREESSING MODE FOR DESTINATION
o1 DESTINATION ADDRESS (ARITH)
Dz WORK SPACE REGISTER ( LOGICAL.MULTIPLY.DIVIDE)
03 EXTENDED OPERATIUN (XOF)
TS ADDRESSING MODE FOR SOURCE
5 SOURCE
co XFR OR SHIFT LENGTH (COUNT)
WR WORK SPACE REGISTER
M MAP FIELD
B =1 MEANS BYTE
TS = 0 DIRECT ADDRESSING
S =1 INDIRECT ADDRESSING
TS = 2 SYMBOLIC MEMORY
S = 2 INDEXED MEMORY
TS = 3 INDIRECT AUTO INCREMENT

FAGE 47
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1.0 SCOFE
This document describes the 9%0/10 Arithmetic Unit Test,
ALI10. This test will operate as a standalone tést in the

220/10 compPuter.
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2.0 REFERENCES

For information bevond the scope of this document refer

to the following:

FART NUMBER TITLE

#45417-7701 #90/10 Swvstem Hardware Reference Manual
F43441-2701 P70 Computer Assembly Lansuase ﬁanual
245400~-7701 Diagnostic Handbook

FAGE 4 WITT733-9201 %k



2.0 EQUIFMENT AND SOFTWARE REQUIREMENTS

AUIO requires the followi

a) 990/10 Computer wit

ng equirment:

h 8K words of memaor-v.

bB) Any of the followine I/0 devices:

1) AZR/ESR Terminal

2

) @13 voT Te
éonFisuration).
3) 911 VDT Terminal
4) 810 or similar 1
c) Appropriate loadjns
The loadable test maody
927753-1006 (FLO).
Linkable parts: ALIL0A
A1 OR
DERS
AL ONSE
The 1oadable test module
937753-1010 (FLO).
Linkable rarts: AUI0A0S
ALILOR
NSR=

AUL1OMSG

FAGE

o}

(

o~
P’

rminal ) CRT in OOF

ine printer.
device.

le for standard svstems is AL,

for Office Svstems is AULOOS,
S RITTE2-2901 %K



4.0 LIJADING INFORMATION
This is a standalone test and reference should be made to
the Diaganostic Handbook for loadine procedures from  all

available media.
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F.0 TEST EXECUTION AND DESCRIFTION
~The ALNO diasnostic performs the followine tests:

1) Real Time Clock test

L8]

) Level 2 Interrupt Test

L
A

Reaister Test

ALLl Test

) R

Microcode Test

The primarv logic tested bvrthese tests is on the AUl
board. The AU2 board is tésted only  in  that the
functicning of the AUZ beard is Pequiéed to support the
test operation.

Evervy effort was made to iscolate tesf functions fo a
specific subtest to aveid overlap in the subtests. This
effort su;ceeded_ta a large extent. However. a certain
amaunts of averiap was ‘impPossible to erevent. In cases
wh;re the overlap of test functions resulted in extensive
testing of a particular function, that functicn is not

retested in a later test.

This "is especiallw naticeabie in the Microcode test,
mhéreas‘in the ]ast subtest a hish ‘desree of overlap
takes place, the Microcode test does nmt assume a
Frarticular Funttiaﬁ is sufficiently tested unless
repeating a test is especially redundant. A good examp]e

of this 15 in testins the interrupt handlins microcode,

FAGE 7 YIT7752-9201 %K



which is tested extensivelw in the Level 2 Interrupt

test, and not tested in the Microcode test.

The only mador area of the 220/10 not tested is the CRU
logic, This ommission 1is due to the inability VmF
hardware to pProvide a means for the saftware to have
sufficient access to insure correct orPeration. However,

the CRU logic is extensively used in I/0 operations and

must be functionine foar proper opPeration.

This test also makes no attempt to test marpring logic
since it is desianed to test both marped and urmaeppped
systems. Refer to the Diagannstic Handbook For

infarmation on the Mar Test for the ¥70/10 computer.

This test is written in such a wav that looring onyerrars
is * very easv. A1l branches to error routines are done
via the BL instruction. Ta laor on and error chanae the
word following the BL, which is the address of the error
rogtine, to the address of the desired JToop. In this
wavy. ‘instead of branchine to an error routine, a branch

to any location in the subtest can be taken.

In settins ur loors, caution must be used to abtain
accurate results. At the beginning of each test euxcert

the real time clock test, addressing limits are set.

[

These limits are checked.durins RTZ interrupts to serve
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as control asainst the program getting lost. If an
Out-of-1imit condition is detected, ‘an  error is

reported.

%.1 TEST 1 —— REAL TIME CLOCK TEST
This test is desianed to test the proper functioning of
the Real Time Clock and clock interrupts. In addition.

the ability of the AU to interrupt ocut of idle mode is

tested by an interrupt on the Real Time Clack.

The Real Time Clock s stability is teséed bv determining
how many times a loop of code can he executed durins a
Full. clock Pperiod. This «count is used as a standard
asainst repeatins the same sesuence 1000 tjmes and

compParing cach clock pericd’s count against  the

sfandard. The test will take approximatelw 8.5 seconds

with a &0 Hz line freguency.

5.2 TEST 2 —— LEVEL 2 INTERRUFT TEST
This test will test the level Z interruet. A1l errors
that mavy be caused bv software (illor, Privaer, TILINE
timenut) are tested. Memorvy error is not tested, as this
error copnnaot be caused by  software. Mar errors are

tested in the Map test.

The test does very extensive testins of the seneral

interruprt handlins capabilities of the AU, The ability

FPAGE & WATTSI-2201#K



of the test to service different levels of interrupt in a
Priarity level is tested. The maskins of interrupts is

also tested.

Areas that are tested in this test, eliminatins the need
for additional testine in other tests, are the priver and
the status resister privor flass, the XOF instruction and

the XOP status register flaa,
5.2 TEST 3 —— REGISTER TEST

This test is deéisned to test the internal resisters an
the 990/10. The tested reasisters are the PC, WF, =T, DA

and DD.

The first register tested is the WF resister. This test
is done by loadins the WP with a test values then doins a
BLWF instruction to save the 1loaded test value for
compParison. The test value is then compared to determine
if an error has occurred. The test values used are

20000, ZFFFE, >AAARA, and 5554,

After completina the WP resister test, the ST resister is
tested. The first part of testine the ST is to set all
interrurt masks, then test the remainder of the =T

resgister bits by executine instructions teo set and reset

all the bits. A1l the ST register bits are tested,

FAGE 10 PRT7II-9P01#K



excert for the FRIVIOP and XOF bits., which are tested in

I

TEST 2.

The FPFC is tested by initializine addresses 7000 ta 2000
te O, then doins a BL to those addresses. This should
result in a level 2 interruet. When the interrupt
nccurs, the trapred PC is compared to the test value PC
to check for erroré. A final test is done on a FC value

aof 0000 to insure that all bits will turn off.

As. a consequence of testing the WP, ST, and PC resisters,
the DA and DD registers are tested. This is the‘ anlwy

possible test of these resister, as there is no direct

way for software to to access these resisters.
=.4 TEST 4 —— ALU TEST

This test is designed to test the ALUs and the data
raths associated with ALU functions. The test treats the
4 ALUs as inderpendent 4 bit units. Add and subtract

aoPperations are done on the ALUs with the results

compared after each oaperation. I+ the result is not
e¢qual, aone of the ALU s is in error and an ALL  error is
reparted. The data is incremented so that all

combinations of 4 bits are tested in each AL,
The second part of the test performs multiely and divide
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orerations on  the ALUs with all values of data., from O
to 44K. This Part of the test, in addition to testins
the ALU's will find and test the lonsest delavipath thru

the svystem.
5.5 TEST S5 —-— MICROCODE TEST

This test is desioned to exercise all micracade in the
290/10 Computer. The microcode is tested bv executins
instructions and addressine modes which will cause all

microcode states to be executed at least wnce.

Some microcode states may not be tested in this test for

the followins reasons:

1) Un&ble to test due to svstem restrictions (i.e. CRU
instructions).

2) Extensive testings in this test (i.e. interrupts).

3) Extensive testins in another diasnostic (i.e. Map

instructions).

A1l tested microcode states and wuntested states are
documented in the eprogram listine (FPN: 937753-9002). In
order to determine the cause of an error, the microcode

flowcharts are necessarvy.
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4.0 MESSAGES
4.1 ERROR MESSAGES

REGISTER 11 IN THE FOLLOWING FPRINTOUT CONTAINS THE
RELATIVE ADDRESES OF THE BRANCH TO THE ERROR ROUTINE
This messase  indicates how to trace the cause of the

error.

PGM LISTING ADDR: XXXX
This message tells where the branch to erint the messases

took place. It willd usually be useless 1in tracing

(]

errars.,

WORK  POINTER FPC STATUS AT TIME OF ERROR WF = XXXX FC =

XXXX 5T = XXXX

XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX
XXXX XUXX XXXX XXXX XXXX XXXX XXXX XXXX
This messase is a dump of all resisters in use at the

time of the errar.

ERROR 'RETURN FROM SUBTEST

This message indicates that an error occurred in the

subtest.

##FERROR###THE PC FOR THE CURRENT TEST IS5 0OUT OF THE
ALLOWABLE ADDRESSING AREA

ADDRESS OF FRIOR AND EURRENT INTERRUFT
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CURRENT WP XXXX PC XXXX ST XXXX
PRIOR WP XXXX PC XXXX ST XXXX
This messase is diSP]aYéd when the RTC error check

detects an out-of-bounds condition.

RTC DOID NOT OCCUR IN WINDOW
This messagse indicates the RTC interrupt did not aCcur in

the time frame of the first interrupt (x 10).

STATUS REG. AFTER INTER. = XXXX
This messase indicates the interrupt mask was incorrectly

set urpon receiprt of the clock interrupt.
###ERROR#*###THE REAL TIME CLOCK FAILS TO INTERRUET
***ERQOR****LEVEL 2 INTERRUPT TEST
***ERRﬁR****THE REGISTER ;EST HAS AN ERROR
###ERROR####+ALU ERROR
###ERROR#*###MICROCODE ERROR

4.2 HEADER MESSAGES

Start test messame:
ALILO 990/10 ARITHMETIC UNIT TEST VERZION MM/YY /2R

Note: version is moanths, vear, and revision level.
Start subtest messases:
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START SUBTEST

Py
I

REALTIME CLOCKE TEST

START SUBTEST Z LEVEL 2 INTERRUFT TES

START SUBTEST 2 - REGISTER TEST

START SUBRTEST 4 - ALU TEST

1

START SURTEST 5 MICROCODE TEST

End of subtest message:

SUBTEST COMPLETE

Count of test loops completed:

LOOPS COMPLETED = XXXX

End of test message:

TEST COMPLETE
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7.0 FART NUMBERS

TITLE FART NUMEER

Proaram Description YRA7T7EI-2001 ROFF Source
~-2001 ROFF Outeut
-%201 PD Document

=000 ZP, Microfiche

AUL10O, Standard Link -1004 FLO
-%00& LML

—-7004 LC

ALILODS, 0. S, Link -1010 FLO -
=%010 LML

=7010 LC

AUL10A, Standard Module A -£002 SRC
=100Z ORJ

-2002 LST

AUTOADS, 0. 5. Module A -2003 SRC
=1002 OR.J

=003 L3T

AL1OB, Maodule R 226187462002 SRC
-1002 OR.

~9002 LET
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AU OMEG, Messages 22D0294-2002 SRC
1002 0ORJ

—-2002 LET

DSRS. 170 Module 2262426-20032 SRC
-100Z OBJ

-900% LST

FAGE 17 PATTII-FPOLH#E



PROGRAM DESCRIFTION
FOR AUiQ
PP0/12 CPU DIAGNOSTIC
F/N 02268483-9701

REVISION = ORIGINAL 02/79/#%

PAGE 1 224684583-9901 REV.*B



[
O

b
L
[e]

2.0

3.1

3.2

4-0

3.0

5-9

5.10

S5.11

S.12

S.12.1

SCOPE

TABLE OF CONTENTS

REFERENCES

EQUIPMENT AND SOFTWARE REQUIREMENTS

EQUIPMENT REQUIREMENTS

SOFTWARE REQUIREMENTS

LOADING

TEST
AUL2
AUL2
AUL2
AUL2
AUlé
AUl12
AUL2
AU12
AUL12
AUL2
AULZ2

EXECUTION AND DESCRIFTION

PART
PART
PART
PART
PART
PART
PART
FART
éART
FART
PART

1

2

|

0w N o

10
11

DESCRIPTION OF THE TESTS

AU MICRODIAGNOSTICS

9.12.2 SMI NICRDDIAGNDSTICS

5.12.3

INTERRUPT TEST

FPAGE

2248483~-9701

REV. #R



5.12.10

J.12.11

4.0

WORKSPACE CACHE TEST VERSION 1

WORKSFACE CACHE TEST VERSION 2

REAL TIME CLOCK TEST
ERROR TRACE MEMORY TEST

12 MILISECOND CLOCK RATE TEST
BREAKPOINT REGISTER TEST
ERROR INTERRUPT REGISTER TEST
INSTRUCTION TEST

MESSAGES

HEADER MESSAGES

ERROR MESSAGES

WARNING MESSAGES

PART NUMBERS

ALGORITHMS

PAGE 3

REV.®R



1.0 SCOPE
This document describes the operation of the 990/12 CPU
diasnostic Program; AU1Z2, This diasnostic is desisned to
meet the following scals:
a2) To provide factory test facilities with the ability
te thouroushlvy test all features of the PP0O/12 AU
and SMI circuit boards and isolate faults to either
board or further to a sPecific hardware feature.
b) To provide the capability for cusfamer engineers at
the remote site to thouroushiv test the 990/12 AU

and SMI logic and isolate faults to either board.
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2.0 REFERENCES

For information bevond the score of this document refer

to the followins:
PART NUMBER
043442-2701

2250077-9701

0945400-2701

TITLE
Model 290 Computer ﬁeference Manual
Model 9%90/12 Computer Assemblw Lansuase
Proarammer s Guide

Mcdel %90 Computer Diasnostic Handbook



Z.0 EQUIPMENT AND SOFTWARE REGUIREMENTS

the minimum equiement

lihked,obJect software for the diagnostic.

requirements

This sec

ction

and

describes

the available

3.1 EQUIPMENT REQGUIREMENTS Refer to the Diasnpostics Handbook

a discussion of the eauipment reauirements for DOCS,

addition to the equipment

specified in

for

In

the Diasnastic

Handbook, the followins equipment is requireds:

Model 990/12 computer with 14K words of memorvy.

3.2 SOFTWARE REGUIREMENTS

This section lists the linked obiject modules available in

the AULZ release. For a list

to section 7.0, Part Numbers.

Loadable test modules:

PAGE

6

AULZP1,
AULZPZ,
AU12P3,
ALI1ZP4,
AU12PS,
AU1ZPG,
AL ZP7,
AU1ZPE,
AU1ZF9,
AU12P10,

AULZP11,

2268241-1004
2268242-1004
2263243-1004
22682441004
22682451004
226824461004

22632471006

P01 REV.#E

of all linkable Parts refer

(FLO)

(FLO)

(FLO)

(FLO)

(FLD)

(FLO)

(FLO)

(FLO)

(FLO)

(FLO)

(FLO)



4.0 LOADING

Loading procedures from all available media are found in

the Diasnostic Handboak.

5.0 TEST EXECUTION AND DESCRIFPTION

AUL2

The AULZ diasnostic is standalone. This means that as
soon as it is loaded, it starts ewecutins and diselavine
messages on the default messase devices (a 733 ASR/KSR at
CRU base >00. a line printer at CRU base 340, a 913 VOT
at CRU 'base4 >0, and a ¥11 VDT at CRU base F100). No
kevboard interaction is a]]awed. Anv “operator inputs
have to be made by patchins memory with a front Panel.
This diasnostic does not test the followins #unctians:
1) Mapping features (tested in MAP1Z diasnostic)
A) Mapping instructions (LMF,LDS,LDO,SLSF).
B) Map error, execute vioclation, write violation
C) Mar resisters
2) The LREX instruction.
This diamnostic is verv largse. There is a requirement
that .all diasnostics fit in 14K words or less. Therefore
AU12 has been divided into eleven serparatelvy Iloadable
Pparts. They all print the same thins when thev start.
The parts can be distinsuished by the header messases
that are displaved. When AUL1Z starts it alwawvrs diseplavs

the followine initializatidn messases:

990/12 CPU DIAGNOSTIC VERSION = 02/0&/79
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RESTART ADDRESS=0028
DISABLE THIS PRINTOUT. (O0=DISABLE,-1=ENABLE). ADLDR=0043. CURRENT VALUE=FFFF
OUTPUT DEVICE. (0=ASR/KSR,1=913,2=711,3=LF,-1=0,1,AND 2). ADDR=003A
CURRENT VALUE=FFFF.
ASR/KSR BAUD RATE. (0=1200 BD, ELSE 200 BD)ADDR=005A. CURRENT VALUE=0000.
ASR/KSR CRU BASE. ADDR=003C. CURRENT VALUE=0000.
913 CRT CRU BASE. ADDR=000A. CURRENT VALUE=00CO.
211 CRT CRU BASE. ADDR=000C. CURRENT VALUE=0100.
PRINTER CRU BASE. ADDR=000E. CURRENT VALUE=0060,
HEADER MSG ENABLE. (0=NQ,1=YES). ADDR=0020. CURRENT VALUE=0001.
ERROR MSG ENABLE. (0=NQ,1=YES). ADDR=001E. CURRENT VALUE=0001.
IDLE ON ERRORS. (0=N0,-1=YES). ADDR=0032. CURRENT VALUE=0000.
LINE FREQUENCY. (0=60 HZ,1=50 HZ). ADDR=0008. CURRENT VALUE=0000.
A1l addresses shown here are displacements from the load
Pofnt. These messases give the information necessary to
patch AU1I2. To set messases printed on a 733 ASR at ©CRU
base 0000 vou Jjust modifv address >0044& (header messase

device) to a 20000 and address >004% ({error messa

U]
"0

device) to 0000, If a 913 CRT at CRU base Z00C0 is to
be the outrput device. cﬁanse address >00446 to 20002 and
address 20048 to »0002. On subsequent loors of the test,
this lensthy printout can be disabled by Patchins address
>0054 to >0000, If the 733/743 ASR seems to print  wvery

slowly., it mar be because the TTY/EIA interface is set

for 200 baud. Patchine address 20042 (ASR/KSR baud rate)
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te 0001, +wou can make the ?33/743 print at normal
sreed. When all tests are complete,. the followins
message is displaved:

ALIl2 COMPLETE LOGP COUNT = 0001 ERROR COUNT = 0000
The entire test is then started over. The loop count and
error  count are not cleared on subsesuent loops.
Whenever an error occurs, the error code is displaved on
the front pPanel in the lower bvte of the diseplay lishts
and the uppPer (most sisnificant) bvte ig all ones. When
AULZ is complete and readvy to start over, the loop count
is diselaved on the front ranel. In this case the upper
bvte of the front Panel contains zeros.

S.1 Al12 PART 1
This Part contaihs‘ the first a«uarter of AU board
mi;fodiasnastics. A typical printeut froem runnins  this
rpart should lock like this:

<test initialization messases; see 5.0 abovelr

STARTING FIRST RUARTER OF AU MICRODIAGNOSTICS

FIRST QUARTER OF AU MICRODIAGNOSTICS COMPLETE

All12 COMPLETE LOOF COUNT = 0001 ERROR COUNT =0000

9.2 AULZ PART 2
This part contains the second suarter of the AU board
microdiasnostics. The header messases for this section
ares:

{test intitialization messases; see 5.0 abavel
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STARTING SECOND QUARTER OF AU MICRUODIAGNOSTICS

SECOND QUARTER OF AU MICRODIAGNOSTICS COMPLETE

AU1Z COMPLETE LOOP COUNT=0001 ERRO COUNT=0000

5.3 AUL12 PART 3

| Thig Ppart «contains the third aquarter of AU board
microdiasnostics. A tveical printout from running this
Ppart should look like this:

<test initialization messases; see 5.0 ahkovel

STARTING THIRD QUARTER OF AU MICRODIAGNOSTICS

THIRD QUARTER OF AU MICRODIAGNOSTICS COMPLETE

AU1Z COMPLETE  LOOP COUNT = 0001 ERROR COUNT =6000

5.4 AULZ PART 4
This part contains the fourth suarter of the AU board
microdiasnostics.‘The header messases for this section
ar;=

{test intitialization messases; see 5.0 above>

STARTING FOURTH QUARTER OF AU MICRODIAGNOSTICS

FOURTH QUARTER OF AU MICRODIAGNOSTICS COMPLETE

A2 CDMFLETE. LOOP COUNT=0001 ERRO COUNT=0000

9.9 AULZ PART S
Tﬁis Ppart contains the first half of the SMI board
microdiasnostics. The header messases from this section
look like this: -

<test intitialization messagses; see 5.0 abovel

STARTING FISRT HALF OF SMI BOARD MICRODIAGNOSTICS
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FIRST HALF OF SMI BOARD MICRODIAGNOSTICS COMFLETE
AU1Z COMPLETE  LOOP COUNT = 0001 ERROR COUNT = 0000
5.6 AU1Z PART 6 '
This epart contains the second half of the SMI board
microdiasnostics. The header messases from this sectiaon
look like this:
<test intitialization messages) see 5.0 abovel
STARTING SECOND HALF OF SMI BOARD MICRODIAGNOSTICS
SECOND HALF OF SMI BOARD MICRODIAGNOSTICS COMFLETE
AUIE COMPLETE 'LUDP COUNT = 0001 ERROR COUNT = 0000
S.7 AU12 PART 7
This part contains the followins tests:
1) Interrurpt test for levels Z-15
2) Workspace cache test version 1
3) Workspace cache test version 2
4) Error trace memory test
5) Breakepoint resister test
6) Error interrupt resister test
7) Priviledsed and Illesal operations tests
23) QumP instructions test
The header messases displaved by this part are:
“test initialization messases; see 5.0 abovel
STARTING INTERRUPT TEST
INTERRUPT TEST COMPLETE

STARTING WORKSPACE CACHE TEST VERSION 1
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WORKSPACE CACHE TEST VERSION 1 COMFLETE
STARTING WORKSPACE CACHE TEST VERSION 2
WORK SPACE CACHE TEST VERSION 2 COMPLETE
STARTING ERROR TRACE MEMORY TEST
ERROR TRACE MEMORY TEST COMPLETE
STARTING BREAKPOINT REGISTER TEST
BREAKPOINT REGISTER TEST COMPLETE
STARTING ERROR STATUS REGISTER TEST
ERROR STATUS REGISTER TEST COMPLETE
STARTING FIRST HALF OF 990/10 INSTRUCTIONS AND HARDWARE FEATURES TEST
FIRST HALF OF 990/10 INSTRUCTIONS AND HARDWARE FEATURES TEST COMPLETE
AU12 COMPLETE LOOP COUNT = 0001 ERROR COUNT = 0000
S.8 AUL2 PART B8
This Part contains the followins tests:

1) Real time clock test

r

} 12 ms. clock test

) MOV instructions test

R

E-Y

) BLWP instructions test
3) All other 990/10 instructions tests
The header messases displaved by this part are:
Ctest initialization messases; see 5.0 above>
STARTING REAL TIME CLOCK TEST
CLOCK INTERRUPT LEVEL = Q005
TIME BETWEEN RTC PULSES = XXXX UNITS (FLUS OR MINUS >A)

REAL TIME CLOCK TEST COMPLETE
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o

STARTING 12 MS. CLOCK TEST

[y

2 M5. CLOCK TEST COMFLETE
STARTING SECOND HALF OF 220/10 INSTRUCTIONS AND HARDWARE FEATURES TEST
SECOND HALF OF 990710 INSTRUCTIONS AND HARDWARE FEATURES TEST COMPLETE
ALlZ COMPLETE LOOF COUNT = 0001 ERROR COUNT = 0000
S.9 AULZ PART 9
This wpart contains the first third of the new ¥90/12
instructions. The following new instructions are tested:

1) BLSK

CNTO,RTO, LTO, RIND, EMD

K]
-

)
N

CRC,DBC, BOC, DINT, EINT

4) 5,73

o) INSF. IO0OF, XV, XF

&)  TMB, TSMB, TCME

The header messases displaved by this Part are:

<test initialization messases’; see 5.0 abovel
STARTING FIRST THIRD OF NEW 990/12 INSTRUCTION SET TEST
FIRST THIRD OF NEW 990/12 INSTRUCTION SET TEST COMFLETE
AUL2 COMPLETE LOOP COUNT = ObOl ERROR COLNT = 0000

3.10 AUL1Z PART 10

This pPart contains the second third of the new 990/1%
instruction tests. The followins new instructions are
tested:

1)  MOVE, MVSR

2) PSHS,POPS
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(1Y)
—~—

MPYS., MOVA

4) AM,3SM, ANDM, ORM, XORM
3) SLAM, SRAM
&) sSLsL

7)  ARJ,SRJ,SWPM

The header messages displaved bv this Part are:
<“test initialization messases; see 5.0 above}
STARTING SECOND THIRD OF NEW 990/12 INSTUCTION SET TEST
SECOND THIRD OF NEW 920/12 INSTUCTION SET TEST COMPLETE
AU12 COMPLETE LOOP COUNT=0001 ERROR COUNT=0000.
S.11 AUL2 PART 11
This part contains the third third of the new 990/12
instructions. The following new instructions are tested:
1) STD,LD,DD;MD,SU,CID,AD,STR,LR,UR,MR,SR7EIR,AR
2) CER,CED,CDE,CRE.NEGD,NEGR,CDI.CRI,XIT
3) NRM,EP
4) LIMLET,LWFP,STFC
5) SE@B,SNEB
The header messases displaved by this part are:
{test initialization mes#ases; see D.0 abovel
STARTING FIRST THIRD OF NEW 990/12 INSTRUCTION SET TEST
FIRST THIRD OF NEW 990/12 INSTRUCTIﬁN SET TEST COMFPLETE

AU1Z COMPLETE LOCP COUNT = 0001 ERROR COUNT = 0000
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S.12 DESCRIPTION OF THE TESTS
This section contains a description of each test in
AULZ,

S.12.1 AU MICRDDIAGNDSTIBS
With the Writable Control Store feature on the 920/12, it
is pPossible prosram in  sPecial-pPurpose, user—defined
instructions. This is «called micro—codins. The AU1Z
diasnostic makes wuse of about 36 special diasnaostic
“instructions’ that test specific buses and packases aon
the AU board. If this test fails in tﬁe field. then the
first board (AU) shnﬁld be rerplaced.

2.12.2 SMI MICRODIAGNOSTICS
This test is really an extension of the AU
microdiasnostic. There- are 24 microdiasnostic
ingtructions that isolate pProblems to the second board
(SMI).,

S.12.3 INTERRUPT TEST
This test uses the diasnostic forced interrupt feature to
test interrupts level 3-15. Note that the breakpoint

register bits  15-2 are tested in the process. The test

(g

causes a level 13 interrupt and then adds one interrupt
at a time wuntil all 13 interrupts are pendine. Then it
returns back by clearins each interrupt ocne at a time.
Af each level the present context and return context are

checked. This checks the priacrity decadins on  interrupts
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as well.

5.2.4 WORKSPACE CACHE TEST VERSION 1
This test checks\ the -data intesrity of the workspace.
{(i.e. if I put in somethine, do I set the same thins
out)., This test does not really test the workspace cache
control losic. This test demonstrates that the workspace
is basically usable.

5.12.5 WORKSPACE CACHE TEST VERSION 2
The cache «controller is surposed to QPeed uPp workspace
accesses by keerpina the latest version of the registers
in fast Bipalar memory. If the cache controller were
totally bvrpassed, the workspace could appear to be
workine but with teo manvy memorvy acceses occurrina. This
test uses Error Trace Memorvy to examine the memory cvcles
th;t accur during different combinations of moves that
involve overlarped and non—-overlarped reoisters, wvalid
and non-valid resisters, and reads and writes. This is
done for each resister. Breakpoints are used in
coniuﬁctian with using the Error Trace Memorwvy.

2.12.6 REAL TIME CLOCK TEST
This test is vervy much 1like the RTC test in AULO and
AUQ4. This test merely verifies that the clock is
consistent. The duration of the first pPulse is measured
and 99 subsequent Pulses are checked asainst it. This

test prints headers to tell the opPerator what the
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interruprt level of the RTC is and what the duration of
the clock pulse is. This duration is printed out in units
af leap counts (i.e the number that AUIZ could count to
before the next clock pulse occurred).

5.12.7 ERROR TRACE MEMORY TEST
The Error Trace memory feature saves the last 14 memory
addresses gsenerated before a level 2 interrupt ooccurred.

This test causes the following tvres of level

[ ]

interrupts: 1) read breakeoint 2) write breakeoint 3)
instruction fetch breakecint 4) anvy address breakpoint 5)
memary Parity error &) privilesed viclation 7)) i1illesal
epcode  8)  TILINE timeout. Each interrupt is checked to
make sure it occurred Pﬁoherlv and that the entire error
trace memory is correct. Manv workspace overlap cases
acgur in this test J(includins the ewxecution of code
within a workspace)., The breakproint is tested that it
doesn’t eccur when it isn't suppPosed to (i.e. & read
access to an address set with a write breakeoint should
cauge.na interrupt). This tests breakeoint contrel  and
breakpoint sequencine. This test also checks level 2
interrurt Processing.

12 MS. CLOCK RATE TEST

o0

g.12.
The 12 millisecond clack oan the 920/12 is tested by
comParing it with the Réal Time Clock. Note that this

test cannot isolate which clock is in error. It can only
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prove that thev are proporticanl to each within the
specifications. The two clocks are measured

simultanecusly for 200 milliseconds.

5.12.% BREAKPOINT REGISTER TEST

on

2-

11

This tests the least sisnificant 3 bits of the breakpoint
register by settins breakepoints on locations 0000 and
>0006&. The interruprt test already tested bits =3-15 and
the Error Trace Memory test checked the furnction of the
breakepoint resister.

ERROR INTERRUPT REGISTER TEST

This test checks that the level 2 error status register
at CRU‘Sase »1FCO can be cleared with an SBZ instruction
or with a RSET instruction. RBRits 15-& can be cleared
with an SBO instruction. . An SBO to anv of bits 0O-7
cadses the entire error status resister to be set to ones
(>FFFO0). A1l of this is checked. S$BZ, SB&, and TH
instructions are checked in the-Prﬂcess.

INSTRUCTION TEST

The QUIZ instruction test is table driven. A twveical
instruction test would proceed like this:

1) Preload all source and destination registers,
buffers and memory locations., This previous data is
fetched from tables and rlaced where the
instruction can use it. This protects the table

from being modified sa it will still be the same on
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subsequent loors.

2) Preload the status resister with all oneé (FEOF)
or with all zeros (20000). The next time the
instruction is tested the other value is used. This
tests that the prorer bits are set to wone from a
zera and that all the status bits that should be
left alone are not set to zero from a ane.

2) The instruction is fetched from a table » moved in
line with the test code and ewecuted. the resultins
status is comPared to a value in a table.

4) The source and destipation data is compared to
values in tables tp make sure that the instruction
executed correctly.

Thg ‘strins instructinns‘ use breakpoints to  test the

reexecutabilty feature. The IDLE instruction test wuses

7]

the Real Time Clack te test that wvou can interrurt out of
the idle mode., There is a separate test called “FPRIVT
which tests the privilesed instructions in non-pPrivilesed
mode. There is also a test called “ILOFY which tests all
920/12 illesal copcodes. There are tests called “AOFY and
“S0F° which test arithmetic overflow interrupt and stack
overflow interrupt respectivelwv. These 4 special tests
are pPerformed in the instructicon test atter all ather
instruction tests have Eeen compPleted. The instruction

test code is written using a subset of the old 2%0/10
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instruction set. The Followine  instructions are not

tested in this test:

1)

2)

4)

LMF,LDS, LDO, SLEP (tested in MAF1Z2).

LDCR, STCR (the CRU instructions are not tested in
AU1Z2 but thevy are used for I/0 to devices and to
the front Panel in AULZ. The ROM selftest has some
microdiasnostic checking ﬁF the CRLD.

LREX is never tested (not testable in AULE).

[42]

LC and hardware XOF are used in the
Microediasnostic Overlawvs section of AULZ and are
not included in the table driven instruction test.

The CHEON and CKOF instructions are tested in the

Real Time Clock test.

.
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£, 0 MESSAGES
There are three kinds of messases from AULZ:
1) Header messagses

2) Error messase

n

3) Warnins messages
A warning messase is printed when AULZ detects what can
onlv be be described as a “software error’. AULZ performs
many internal consistancy checks (i.e. checkins the ranse
on pPointers and flass). If an errér af this twpe is
detected, then AULZ cannot know when or how the problem
was caused. In all cases AULZ will attempt to continue
after such an error.

NOTE

WARNING MESSAGES SHOULD BE TREATED AS ERRORZ IN THE FIELﬁ.

' ONE OR BOTH AU AND SMI BOARDS SHOULD BE REFLACED.
The messase devices can be ape or all of the following:

1) ASR/KSR

2) 912 CRT

2) w13 CRT

4) Line printer
A1l messages are printed in non—interrupt driven mode.
Each error messagse 1is associated with one of  the
following three messages:

1) “ANALYSIS: AU BOARD IS5 FAULTY.

2) “ANALYSIS: SMI BOARD IS FALULTY. -
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3) “ANALYSIZ: CAN'T TELL WHICH BOARD IS FAULTY™
4.1 HEADER MESSAGES

See sections 5.0 throush S.11 for exzamples of the header

me

U
1]

sages Printed bv AULZ.
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4.2 ERROR MESSAGES
0001 TE instruction did not set E& bit to correct value.
’0002 MPYS or DIVS instruction result is incorrect.
Q0oz= MPYS or DIVS instruction source opPerand was modified.
0004 BLSK instruction did not branch to risht address.
Q005 BLSK instruction top of sféck painter is incorrect.
0004 BLSE instruction status resister was modified.
Q007 Real time clock never occurreds real time clock test aborted.
eleluts] SLESL instruction source autoincrement error. |
000w SLSL instruction destination autoincrement error.
Q00A MOVS checkpoint resister incorrect after execution.
O00R MOVS instruction source autoincrement incorrect.
QOO MOVS instruction destimation auteincrement incorrect.
ogon not used
OGOE The.return PC was incorrect on breakecint.
QOOF BUFFER MISCOMPARE: (buffer description)
ACTUAL BUFFER
XXXX  YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY .. .. .. o2 oo
EXPECTED BUFFER

XXXX  YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY .. .. o0 o0n wo

This is cailed often. The value XXXX is the memorwv address.
The wvalues YYYY are the data at those addresses. The
characters to the risht of the data are the AZCII characters

reprresented by the data. A period is printed if the data 1s
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non—ASCII.

0010 Interrupt cccurred at the wrons place in EINT/DINT instruction
test.

0012 SLSL final block address incorrect.

Q012 SLSL next to last block address incorrect.

0013 MOVA instruction destination result incorrect.

0014 RSET instruction didn“t clear the interrupt mask.

Q0135 Interrupt mask not=1 in level 2 interrupt handier.

0016 Level 2 interrupt was expected but the wrons tvpe received.

Q017 Unexpected level 2 interrupt received.

0018 Unexpected interrupt level 3-15 occurred.

001w Error in writine ones to workspace resisters.

001A Ones in workspace regsisters not Qritten to memary an
context switch

QO1B Error  in writins zeros to resisters.

o01c Writina ones to odd-numbered registers caused incorrect
result in registers.

001D Writins ones to odd-numbered resisters caused incorrect
result in memorvy after context switch.

OO1E Privileased interrurt did not occcur.

Q01F No interrupt occurred durings ILOP or AOF or SOF test.

0020 not used

0021 Return PC incorrect durinse ILOF ar S0F or AOF test.

Q022 not used
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o023

0024

0025

0QZh4

0027

ooZze

002w

O02A

O0ZR

Q020

0020

00ZE

002ZF

QOzZ0

00321

0032

0033

TEMB or TCMEB or TMR instruction autoincrement incorrect.

NRM destination result incorrect.

RTWP affected more than status bits 0-4& when in pPrivilesed
made.

not used

12 ms. clock rate error.

The error status register could not be cleared properly using
the three methods (5SBZ.SBO.RSET).

A buffer miscompare occurred where the entire buffer was
expected to consist of a single bvte of data repeated.
Expected breakpoint never occurred.

Incorrect return PC durins privilesed instruction test,.

RZET instruction didn“t clear the clock interrupt.

An 55& to one of the bits 0-5 at CRU base Z1IFCO did not cause
the error status resister to be set to >FFFO for diasnostic
PUrPOSES.

BLESE instruction didn not branch

not used

ACTUAL CHECKFOINT REGISTER =XXXX EXFECTED=XXXX.

CRC instruction partial sum incorrect

CRC instruction source autoincrement incorrect.

Actual destination autoincrement REG=XXXX EXFECTED=XXXX (SEGR)
instructicn).

ACTUAL STATUS=XXXX EXFEETEﬁ STATUS=XXXX

XF or XV instruction destination result incorrect.
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00324 XF or XV instruction deferred count register (RO) was modified,

0027 ARJ or ERJ Jjump occurred when it should not.

0033 ARJ or SRJ Jump did not occur when it should have.

00w ARJ or SRJ resister is incorrect |

Q0=A ARJ or SRJ modified the status register.

00Z=B MOV instruction modified the source address.

Q03C MOV instruction destination result is incorrect.

Q02D MOV instruction source autoincrement incorrect.

003zE MW instruction destination auteincrement incorrect.

0032F EF instruction incorrect source autoincrement.

0040 EFP instruction incorrect destination autoincrement.

0041 BLWF instruction status incorrect.

0042 LST instruction no level 2 interrupt occurred.

0043 Software error? wunable to. find instruction text in FINDOP
buFFér.

0044 B or BL instruction did not branch.

00435 BL instruction incorrect link resgister value.

0046 No interrupt occurred during EINT/DINT instructions test.

0047 Demand. fill with rending overlar failed. Pfefetched JMF
instruction isnored.

0048 [emand fill with prending overlar failed. The MOV did not
complete.

0042 not used

004A not used

QO4R not used
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. Q04C

0o04n

004E

Q04F

0057

005A

005EB

QO5C

QO5h

O0SE

005F

0040

0061

Byte strins autoincrement failed on a stack instruction.

Checkpoint register incorrect after stack instruction.

Tap aof stack pointer is incorrect when TES=0 for FSHS or POFPS

instructions.

Return PC after RTC interrupt incorrect

Return WP after RTC interrupt incoerrect

Current WP after RTC interrupt incorrect

not used

TS autoincrement incerrect.

Real time clock is not cansistant in duration te within 3%.
MOV instruction S field or D field decode problem.

CRC checkpaint resister incorrect.

CRC destination autcincrement incorrect

Real time cleck cccurred ohce but not twice. The lensth of
Pu}ges is indeterminate.

Unexpected software XOP occurred.

MOVS instruction failed when the destination resister and
checkpoint resister are the same..

LWF inétructinn modified the status resister.

LWP instruction result workspace pPointer incorrect.

LST instruction resultant status incorrect.

MPY or DIV modified the source orerand.

not used

CNTO., RTO, or LTO result destination incorrect.

CS instruction index reaister incorrect.
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0042 BIND Instructicon did not branch.

Q0&3 BIND instruction modidied the status resister.

0064 BIND instruction branched to the wrons address.

0055 Breakpoint occcurred when none was expected.

004&A The level 32-15 interrupt test failed +to reach the level 3
interrupt handler.

00&7 SLEL Final.block address after reexecution from breakeoint is
incorrect.

0042 SLEL next to last block address after reexecution from
breakpoint is incorrect.

Q0469 Interrupt 3-15 test; the workspace pointer is incorrect at one
of the interrupt levels.

Q0LA Interrupt 3-15 tests the interrupt mask is incorrect at one of
the interruprt levels. .

0O06E Intérupt 3-15 tests the return workspace pointer is incorrect
tor one the interrurt levels.

004 Interrupt 3-135 test; the return  pProgsram counter is incorrect

for one of the interrurt levels.

a

QO&D Interrﬁpt 3—15 test; the return interrupt mask is incorrect
for one of the interrurt levels.

Q0LE Stack descriptor pPointer autoincrement on a stack instruction
failed. |

OO&F STPC instruction incorrect source result.

Q070 SEBB or SNEB instruction source operand modified.

0071 ACTUAL SOURCE AUTOINC REG=XXXX EXPECTED=XXXX (SERQE instruction).
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0072

Q073

0074
0075
Q074

0077

oa7s
Qo7
0074A

007ER

0O7C
OG?ﬁ
QO7E
O07F
OO0
0021

00a2

ﬁne of the old 990/10 instruction set Jump instructions
modified the status register. |

One of the 920/10 jump instructions Jumped when it was not
supposed to or didnt Jump when it was supposed to.

cac, CZC, or XOR instruction modified the mask.

coc br CZC or XOR instruction destination result incorrect.
Incorrect result from one of the aold 920/10 shift instructions.
Incorrect resister result for one of the old 9%0/10 immediate
instructions (LI.AI,ANDI,ORI,CI.LIMI,STST).

STWF or LWFI instruction resulted in incorrect WP address.
STWFP or LWFI instruction modified the status resister.

A fleoating pPoint instruction result is in error.

Incorrect destination result for one c¢f the Format 1
instructons (SZE,SZEB,S,SBLE,CB,A,AB,MDV,MDVB,SGC,SDEB).

not used

MFPY or DIV instruction result incorrect.

ABZ instruction source result incorrect.

CLR instruction source result incorrect.

DEC instruction source result incorrect.

DECT instruction source result incorrect.

INC instruction source result incorrect.

INCT instruction source result incorrect.

INV instruction source result incorrect.

NEG instruction source resuit incorrect.

SETO instruction saurce result incarrect.
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Q0oz7 SWFB instruction source result incorrect.

o0sa Status not cleared by EMD.

00T WP chansed by EMD.

002A RTWP did not branch to PC.

GOOsR RTWF result status incorrect.

00oscC RTWFP result WP incorrect.

0020 EMD did not clear error status latch.

002E OVERLAY FAILURE RO=XXXX R1=XXXX OVERLAY FOINTER=XXXX WP=XXXX
ST=XXXX. '
This messagse arpears when a microdiasnostic fails. The
analvsis messagse will alwavs savy “AU BOARD IS5 FAULTY-.
This is true onlvy for AUL2 pParts 1 throuash 4 (AU
microdiasnostics). For AU1Z parts 5 and & (SMI
microdidsnosticéi the recommended action is to rerlace
_the. SMI board. The microdiasnostic pPasses back the
Overlay Number in RO3 this ﬁan be looked up in the Fault

Dictiecnary for microdiasnostics. Resister ane (R1)

']

contains the Jleoop count where the error occurred. The
“OVERLAY POINTERY is merelwv anather wav of findins out
which overlav . failed without relving on the overlarw
itself tellins us. It is onlwy meaninaful if AULZ listinss
are available. The Workspace pointer (WP) and the status
register (ST) are printed out bhecause soﬁetimes a

microdiasnostic will destrov the return status for ALILZ.



6.3 WARNING MESSAGES

This section contains the warning messases that are
incorporated into AULZ. Warnings were ariginally intended
as software checkout aids.
1) “WARNING: UNENOWN BUFFER TYPE-
This messase is associated with error OQ00F. It occurs
when a table is searched, but # table entrv is not found.
This should never occur, and if it dees happen then it
means that the table was destroved or lthat the normal

~flow of progsram control in AULZ was altered.
2) “TEST SKIPPED BECAUSE RTC INTERRUFT LEVEL UNKENCOWN®
This messase is printed in Part 2 durins the IDLE, RSET,
BLWF, and RTWP tests only if the real time clock
interrupt level is unknowh. The interrupt level is known

.Frgﬁ the Real Time Clack test. If the RTC test was
unable to cause an RTC interruept, then the interrupt
level for the RTC wili ke unknown.
2) “WARNING: OCCUR FLAG NOT CLEARED”
The ievel 2 interrupt handler has a courle of flags that
make sure that everwy interrupt is accounted for and that
no extra interrupts occur. This messase should be
accompanied by error messases 0016 and/or Q017.
4) “WARNING: ERR FLAG NOT CLEARED-
See parasgrarh &.32.3
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7.0 FART NUMBERS

TITLE NUMEER

PROGRAM DESCRIPTION 2268453-2001 ROFF Saurce
-%001 ROFF Outeput

-2201 PD Oocument

FICHE KIT -Q00% 3P
The follewine dash table applies to the followins linked
test pParts:
=100& FLO Fully Linked Obdect
-700&  LC Link Contral

-90046 LML Link Map Listins

Linked tests:

AU12P1 2268237
AUL2PZ 22682328-
AUL2P3 22LB23%-
AUL2P4 22L8240-
AU12FS 2268241~
AUL2P& 2268242~
AUL12P7 , 2262243~
ALl zZpPa 22468244~
AUL2P? L265245-
ALILZP10 Z2LB244-
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AlllzF11 2262247~
The followine dash number table arplies to the following
test modules and linkable Parts:

~-1002 0OR.J

-20032 SRC
-2003 LIST
Linkahle test parts:
AUTENT -~ Main Driver 22AD240—

BEE - Inst test 2262249~
BLSK - Inst test 22468375~
BLWP - Inst test 2268376

BRKFNT

Breakpoint test 2262377-

CACHE WP Cache test  22468378-

12 ms clock 2262379~

CKRATE

CRCDBDNT - Inst test 22330~

cs - Inst test 268381~
ERROR — Qutput driver 2268382-
FIELDb - Inst test 2262383~
FMT1 - Inst test 22623284~
FMT272? — Inst test 2263385-
FMTS - Inst test 22633846—
FMT& - Inst test 2268327
FMTS - Inst test 2ﬁ68383*
FF — Inst test 22468389
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INIT -

INSERR

INSTAB -

INTEST

JMP -
JUMPSWPM
MEM -

MICROD

l

MOVS
MFPYSMOVA
MSGP1 -

MSGP2 -

MSGPY? -

MSGP10

MSGF11

MSGMOD

MULT -
FREC -

REG -

Initialization 2268390~
Error test 2263391~
Inst Driver 22&83?25
Interr. test 22468293-
Inst test 22463394~
- Inst test 2268395~
Inst test 2268396
Overlay driver 2Z248397-
Inst test 2268398~
- Inst test 2268399~
Part 1 messases 22623400-
Fart 2 messages 22485401-
Fart 3 messases 2248402-
Part 4 messagses 2248403-
Part 5 messases 2248404-
Part & messases 2268405-
Part 7 messases 22468404—
Part 8 messases Z246R407-
Part 9 messases 2248403-
Partl0 messases 2265409
Partil messagses 2268410~
General Messgs 2248411~
Inst test 2263412~
Inst test 2268413~
Inst test 2268414~
FAGE =4
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RTCMOV

Real time clock 22462415-

SEGR

Inst test 2268416~
SHFT - Inst test 2262417
SLSL - Inst test 2262418~
STAK - Inst test 2268419~
TRCTST - Error trace mem 2262420-

XFP ~ Inst test

b

26

o

)

421~

OVRMSG

Overlay messges 2262422-

The followins are the microcode madu]es<used in AlLE:
USTST 224654
CNDOTST PR LR424—
BUSTST Z26243
GENREG 2246248246~
CNTTST - 2262427~
ARféT 2248428~
PRTST 2268429
CLTST . 2262430-

ODLTST 2268421

SCTST 2265432~
SLTST ' 2265433
TSTOTST 268424

DPTST 22468435~

ALUW7TST 22468438



ALUITST
ALU3TST
AULATST
ALUSTST
ALUGTST
ALUSTST
ALL2TST
COTST
ABUSTST
BTPTST
MDOTST
BYTTST,
STLTST
STATST.

ALUIOTST

CACHE
LNGCNST
NCSEO@
EQITST
E2TST
CRUTST
MOUMGaD
HTSIE

EBREFPT

2268444~
2268445
2265446~

2268447~

2263453-9701
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INTZ2
INT3UP
MFOE
MF1E
MFZE
MF3E
MFOL
MF1L
MF2L
MFE3L
MFOR
MF1R
MFZRB
MFZE
TRACEINT
TILINE
MEMTRC
TLHOLD

IORESET

2263464~
22LE4L5-

22LEAbL~

ZR2ES4T2—
2262473~
22468474-
22462475~
2268476~
2262477
PB4 T E—-
2262479~
2262450-
22463421~

2REB45T—

[xx]
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2.0 ALGORITHMS
This section contains the algorithms in METACODE for all
rparts aof AUlZ. Since AULZ is table driven and modular

the code follows these algarithms very closely.

B30 3 33 3 H 3
Begin
Until CONTENTS(LOAD.POINT) EQ ENTRY.FOINT Perform AU12
End
3363 36 3 336 3 H 33 3
Procedure AU1Z 5920/12 CRPU DIAGNOSTIC
Begin

Ferform INIT
FPerform MICROD
Perform INTEST
Ferform CACHE
Perform NCACHE
Perform RTC
FPertorm TRCTST
Perform CKRATE
Ferform BREKFPNT
Perfarm RSTCLR
Ferform INSTAEB
End .
T T YR X
Procedure INIT sINITIALIZATION ROUTINE
Beain
Turn on fault ltisht
Disable marrping .
Initialize breakeoint
Set up interrurt traes
Do short test of load/execute in WCS
and reading Trace Memorwy
Turn off fault lisht
Frint first headins
Print addresses and values for patch locations
End
H R EH R EHE
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H
Procedure MICROD sMICRODIAGNOSTICSE OVERLAY DRIVER
Until OVERLAY.TABLE.FOINTER EG END.OF. TABLE Do
Load OVERLAY (OVERLAY.TABLE.FOQINTER) into
WCS at lTocation 200

Ferform overlay (at location X200)
Increment OVERLAY.TABLE.FOINTER
End
FHARHHHREHS
Procedure INTEST sLEVELS 2-15 INTERRUFPT TEST
Begin

Set up interrurt trar vectors
Until INTERRUFPT.NUMEBER E& 2 Do
Cause interrurpt LEVEL (INTERRLFT.NUMEBER)
Check for proprer trae ##CHEINT
Increment INTERRLUFT.NUMBER '
. End
End
HHEHFHFHFRER
Procedure CACHE s WORKSFPACE CACHE TEST
Beain
Clear workspacel memory
Load WP with waerksepacel pointer
Clear workspace? memory
Write ones to RO-R1S (WF1)
Comrare RO-R1S to cnes (WFRLD)
Load WP with workspace2 pPointer
Compare WPl memory to ones
Comrare RO-R1IS to zeros (WRS)
Write ones to odd numbered registers
Compare odd numbered registers to anes
Load WP with worksrpacel pointer
Comprare memory in WFZ2 to alternate ones and zeros
Erd
HHEFHEREEHEE
Frocedure NCACHE sDEMAND FILL CACHE TEST
Until REGISTER.TEST.FOINTER EG END Do
Initialtize buffers
Set breakeoint ##SETRP ,
Execute resister test(REGISTER.TEST.FOINTER)
Compare Trace buffer ##_OMFEBF
End
Y st L]
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3336
Frocedure RTL

Beain
Disable TILINE CACHE memory

sREAL TIME CLOCK TEST

Oetermine clock interrupt Tevel ##OETCIL

Set up RTC interrupt vectar
Enable interruets
Calculate time interval

Test subsequent trials for stability

End

3633 AR
Frocedure TRCTET

Until TABLE.FOINTER E& END.OF.TABLE Do

36333 363 H I H

s ERROR TRACE MEMORY TEST

Set breakeoint ##SETEFP
Test breakeroint ##TESTERF
Increment TABLE.FOQINTER
End
FProcedure CKRATE 312 MS. CLOCK RATE TEST
Besin

Get RTC interrupt level

Set urp trap vector

Get time constant

Enable 12 ms. clock

Compare counter to RTC counter
End '

3534 38 3 30 30 330 3 3 33

(bits 0—3 Set to zero)
Test breakpoint ##TESTBP
Set breakeroint ##SETRP

(kits 0-32 Set to one)
Test breakpoint ##TESTRF
Set breakpoint ##SETEBF

Reset (Test that reset clears breakepaoint)

Test breakepaoint ## TESTBF
End

336 36 3 1 3 3 3 3 H
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L2222 -F-2-2- 2233
Procedure RETCLR $ERROR INTERRUFPT LATCH TEST
Regin
Disable all interrupts
Until COUNTL EQ 15 Do
Beain
Execute SBO(COUNTL)
Test LATCH (SHOULD BE ALL UNEZD)
Until COUNTZ EG 12 Do
Execute TB(COUNTZ+3)
End
End
End
R L T R
Frocedure INSTAR
Until I.POINTER E2 IEND Do
Until SEQUENCE(S.POINTER) ER--1 Do
Get S.POINTER
Ferform SECUENCE (S.FOINTER)
Increment S.FOINTER
End
Increment I.FOINTER
End ’
E T 2 I T R
Procedure (Instruction Test) $GENERALIZED INSTRUCTION TEST FORMAT
Begin
- Get INSTRUCTION. TARLE.FOINTER
Get STATUS.BITS. TABLE.FOINTER
Get FARAMETER. TABLE.POINTER
Until FARAMETER.TABLE.FOQINTER EG& END
Get FARAMETERS (SOURCE, DESTINATION, ETC)
Execute instruction ##STATCH
' and check results
End
Y I
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COMMOS: PROGRAM DESCRIFTION

1.0 SCOFE.

This Frogsram Description defines the operation of COMMOS, a
diasnostic desioned to test the 3 external Communicatiens FPorts
of the Texas Instruments ¥90/5 Computer. The details of the test
operation are outlined in addition to troubleshootins procedures
based on the. error indications produced by the test. A
comprehensive list of error messases and their meaninas is also
included. Lastlw, the Alsorithms defining the COMMOS Prosram
orsanization are pPresented.

It is assumed that the wuser has previcusly run the AUOS
Diasnastic to verifv that the 990/5 CPU instructions and the
communications port‘s TMS®0X internal test mode functions are

aoreratine properly.
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2.0 DOCUMENTATION

Toe cause as little durlication as Pessible, manv sections of
the HSTSLV documentation reference the AUOS PO, The  wuser
needs to have this document for Prorer failuer correction.
For other information bevond the scope oF\ this document

reference the following:

TITLE FART NUMBER

%90 COMPUTER REFERENCE P43442-9701

MANUAL

990 ASSEMBLY LANGUAGE 2432441-9701

MANUAL

DIAGNOSTIC HANDEOOK P45400-9701

ALIOS PROGRAM DESCRIPTION 2267307-9901
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COMMOS: PROGRAM DESCRIFPTION

2.0 EQUIPMENT AND SOFTWARE REDUIIREMENTE.

This section describes the minimum hardware requirements

definine the operating environment for opsration af the

Diagnaostic and the availible linked abldect maodules.

3.1 HARDWARE REGUIREMENTS:

In addition to the esuiement described in the diasnaostic

handbaok, the followina equipment is required:

A #20/5 Computer with 14K words of memorsy

EIA Loarback Coannector F/N 244550-0001
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COMMOS: PROGRAM DESCRIPTION

2.2 SOFTWARE RERUIREMENTS.

The COMMOS Diasnostic is designed to run on  the Texas
Instruments 290/5 Computer and must orerate under the control of
DDCs (Diasnostic Orerational Control Swvstem). The abldect modules
of the subtests listed below are linked togsether to form the

Fullv Linked Ob.dect module (FLIO) that is the COMMOS Diagnostic:

LINKABLE PARTS:

COMMRS —— Main Control Module

COMALL —- Common Tests to all ports

COMP02 —— Tests Unique to the 9902 (Ports 1 & 2)
COMP032 —— Tests Unigque to the 9903 (Port )

COMMSG —— Messages

The fully linked test module is COMMOS, 2267316-10046 (FLO).
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COMMOS: PROGRAM DESCRIFPTION

4.0 LDOADING.
Loadine procedures from all available media are found in the

Diaanostic Handbook (P/N 245400-9701).

S.0  TEST EXECUTION AND DESCRIFTION,

The COMMOS Diagnostic is an Interactive Test. When the
diaapnostic has been loaded by DOCS. the followine messase will be

cutrPut to the specified interactive device:
YCOMMOS = 290/5 COMMUNICATON PORT LOOPRACK TEST. VERSION 4,77 wx"
5.1 IT Verbh —— Initialize Test:

The Diagnostic must be initialized before anv tests are
performed The “ITY verb is used to perform this initialization.
When the “IT” verb is executed, it will diseplav an informaticonal
messasae and then ask the oprPerator the oreratine environment
configuration auestions that follow. If the displaved default is
carrect. the oPerator need aonlvy  pPress the return kev. If a
different parameter is required. the operator should enter that

value and then press the return kev.

FAGE 7 Z28T7 31467201 REV. ##



COMMOS: PROGRAM DESCRIFTION

"THIS TEST REQUIRES THE LOOPBACE CONNECTOR F/N #44550-1 TO BE FPLACED

ON THE 220/5 COMM PORT CONNECTORS ACCORDING TO THE TABLE BELOW:

FORT CONNECTOR LOCATION NOTE:

1 F4 FRONT THE CONNECTORS ARE LOCATED ON THE
2 FS MIDDLE RIGHT SIDE OF THE TOPMOST BOARD.
3 Fé& REAR

AT THE START OF EACH SUBTEST. THE FROPER PORT WILL BE ASKED

TQ BE LOOPED BACE., FOLLOWED BY A FPAUSE. FPRESS THE RETURN KEY WHEN READY."

"IS A TMSPPOZ INSTALLED AT LOC UVOS? (DEF = 1 "
"LINE FREG = &OHZ (1) OR SOHZ (0)7 (DEF = 1) -"

"PORT 3 MODEM CLOCK = INTERNAL (1) OR EXTERNAL (0)? (DEF = 1) -"

5.2 EA Verb — Execute All Tests:

When this wverk 1is entered, the 4 subtests are executed
sequentiallv. Test 1 will execute without any orerator
interaction. Tests 2, 3 and 4 will prompt the operator to place
the Taoprback connector on the arrropriate port. At the start of

each test, a test started header messase is output. At the end of

each test, a test complete messase is alsa diseplaved.
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COMMOS: FROGRAM DESCRIFPTION

NOTE: During the execution of all the tests, a "blie" character
is output at fresuent intervals to sisnify to the orerator that
the test is eprogsressing. This blie is represented bv the riaht

1, 2 and 2 output 3

blirs durins their

i

arrow character ">". Test

execution, while test 4 outeuts 28 blips.

%.3 El Verbh —— Execute Test 01 (Common Functions):

This test resuires no operator interaction. The common
internal functions of the 2 ports that do not reauire the
loophack connector are tested. These are primarily  the interwval
timer oreration of th TM39920Z2 & TMZ9902 Intesrated C rcuits. The
interupt functionine of the three pPorts on the proper 220/5
levels is also checked. The follawins are the functions tested:

~Timer countdown and resetabilitv.

~Timer interurt gseneration and reset.

-Timer error overun and reset.

~Timer accuracwy with respect to aenerating consistent
intervails.

-Timer accuracy relative to the line fresuency (within &
Percent).

-Timer ranges.

This test takes approxzimatelw 2 seconds to complete successfullsw.

2 "hlips" () are auteput during the execution of this test.
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COMMOS: PROGRAM DESCRIFTION

5.4 E? Verb —— Execute Test 02 (Port 1 Operation):
This test requires that the loopback connector be placed on
the Fort 1 input/output connector — F4. This test will verifv the

i~

hasic operational performance of the TMS9902 and it“s associated
circuitrv. The functions tested are:s

~Character lensaths (5.,4.7,.2 bits/char).

-0dd and even transmit earity generation for all character
rpatterns.

—Transmission data rates.

~Proper functioning of the testable data set interface signals

(RTS, CTS, DSR, DSCH. DSCINT).

This test takes approximately 2 seconds to excute eroperly and
will autpPut 3 blies.
5.5 E3 Verb —— Execute Test 03 (Port 2 Operation):

This test operates identicallvy to Test 3 with the exception
that Port 2 1is being tested. Thus, the loopback connector is

required to bhe Placed an FPI.

5.6 E4 Verb -— Execute Test 04 (Fort 2 Operation):

This test reauires that the loorback connector be elaced on
the Fort 2 interface connector, F&. The ocreration of the TMSIPO0Z
Intearated Circuit is verified as well as it's interface to the
Data Set and other suppPort circuitew. IFf a NO (0O) answer is

returned in respPonse to the initialization auestion "IS A THMZPR03Z
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COMMOS: PROGRAM DESCRIPTION

INSTALLED AT LOC LWVOS? (DEF = 1) -": then Test E4 is bvrassed

comrletelw and control is passed back toe DMCS.,  Since Fort 3 has

i

an internal clock a@enerator. the test can be run with the
laarback connector which does not provide external clocks as well
as with an external Data Set.
The followins tests are Performed:

—-Bacsic chip in pPlace test.

~fata Set interface circuits (RTS, CTS, DCD, DSR. DTR. SRTS.
SOCD, RING, off board communications enable)d.

~Mode O character /lensth operation (5, &, 7, 5, and ¥
bits/char).

-0dd and even rFarity generation and detection.

—AsvnC data transmission {(all 2 bit chars and 4 ather

ratterns).

X

~Risvnc data transmission (a1l & bit chars and 4 other

patterns).
~Transmission rate of the internal PFPort 32 clock senerator

relative to the line fresuencwy.

This test takes appProximatelyw 20 seconds to complete in  internal

clock mode) and will outeput 28 blies.
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COMMOS: PROGRAM DESCRIFTION

5.7 L1 Verbh —-— Loop an Test 01
This wverb rcauses Test 01 to be repeated continucously until

s

the orerator presses 7,

ZMD. o HELF.

L® Verb —— Loop on Test OF

f
xx]

This verb causes Test 02 to be repeated continuously until

the operator presses 7, CMD. or HELF.

g L3 Verbh —— Loor on Test O3

on
R X

This wverb causes Test O3 to be ewecuted continuously unti

the operator Presses “, CMO, or HELF.

%.10 L4 Verb — Laoop on Test 04
This verb rauses Test 04 to be executed continuously until

the orperator presses “», CMD, or HELF.

5.11 FE Verb -- Priﬁt Errors.

This wverb causes the current error count to be diseplaved.
The current error count is alse displaved automatically at the
end of each test verb. The error count is reset during execution
of the IT verbk as well as at the start of execution of the other

verhbs.

FAGE 12 LRETILLE-PR01 REV. ®#
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LH.0 ERROR MESSAGES.

When an  error ocours  in the execution of any part of the
tests., an error messase will be output to the error output
device, 1f the print error flag in DS is set. The error messase
indicates which error has occurred. The error number will alsao
arpear on the prosrammer panel. In addition to the error messase
number. the Port number under test is also diseplaved. since an
identical error message may originate from any of the 2 ports.
In general. six or less error messases will be output as a result
of a repetive test section failure. before that test section is
aborted and ancther test section is  invoked., For example, if
durinsg the 256 character Asvnc data test, there were & errors.
then the balance of the test is skiepped tao eliminate havins to
wait for all 256 errors to occur and be printed. & errors are

enouah to cause a clear erraor indication

4.1.1 ERROR MESSAGES - TYFE 1.
There are 2 different tvpes of error messages. The first
tvre will state that a specific status sianal is either missins

or was detected when it was not expected. Thus, there are =&

different error messases that can be associated with a given

U}

signal. An example of the 2 different tvype 1 error messages ist

k]

FAGE 13 EEATINE-TR0L1 REV. ##
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COMMOS: PROGRAM DESCRIFTION

“#FORT X RBRL MISSING (LISTING = NNNN) .Y
ors
"#PORT X RBRL UNWANTED (LISTING = NNNN). "

The meaning of the different parts of the error messagé

mw
[
i

L]

"#FPORT X" refers to the Fort under test.

"RBRL." is the name of the tested sianal.

"MISSING" means that the sisnal was expected to be present
but was not detected.

"UNWANTED" means that the sisnal was not suepposed to be
rpresent but was detected.

"(LISTING = NNNN)" defines the relative memorv Jlocation

from the besinning of the diasnostic of the test of the sisnal.

Error numbers 1 thru 1% are Tvpe 1 error ocutputs indicating
signals as either Missing or Unwanted. These errors are usually
svmptomatic of a malfunctionine Data Set circuit if thevy repeat
on a specific Port, or an inoperative TMS990X if a multielicity

of érrors oCcCuUrs.

NUMBER (in hex) SIGNAL NAME AND FUNCTION

1 RCVERR - Summar+v Receive error

+3

RPER - Rerceive Parity Error

3 ROVER - Receive Overrun
4 RFER -~ Receive Framine Error
= RFEBD — Receive Full Bit Detect

FAGE 14 BR2ET216-7901 REV. #3#



COMMOS:

FROGRAM DESCRIPTION

& REBD - Receive Start Bit Detect

7 RIN - Receive Data Input

t] REINT - Receive Buffer Loaded Interupt
@ XBINT -~ TRansmit Buffer Loaded Interuet
A TIMINT — Timer Expired Interust

B DSCINT ~ Data Set Sisnal Chanse Interupt

C RBRL — Receive Buffer Loaded

0 XBRE - Transmit Buffer Emptied

E XSRE - Transmit Shift Register Emptied

F TIMERR - Interval Timer Error

10 TIMELP - Interval Timer Expired

11 RTS ~ Request To Send (Data Set Sienal)

12 PER - Data Set Ready " " "

1= CTS - Clear To Send " " "

14 [DSCH - Data Set Status Chansge

15 FLAG - Anv Control Flas Set

1& INT - Summary Interuet

17 DCD - Data Carrier Detect (Data Set Sisnal)

ig RING - Ring Indicator " " "

19 SDCD - Secondarv Data Carrier Detect (Data Set Sional)
NOTE: Sienals that are associated with the Data Set have EIA drivers

and receivers between the TMSP20X IC and the EIA connector. If there are
failures concerning these signals, the most likely failure mode is the

driver or receiver.

FAGE 15 22ETE1A-2201 REV. #+%



COMMOS: PROGRAM DESCRIFTION

L.1.2 ERROR MESSAGES - TYFE X

TvpPe = errar messages describe failure mechanisms that dao

not reguire further explanation:

NUMBER (In He:x) ERROR MESSAGE TEXT AND REASON

1A "2#FORT X ERROR. #90/5 DID NOT RECEIVE 290X GENERATED INTERRUPTY
This message indicates that the diagsnostic detected
via CRU status that an interrupt was generated but

that it was not processed by the ?90/5.

1B "#PDORT X ERROR. UNEXFECTED INTERRUFPT RECEIVED."
This message indicates that an unexpected interrupt was
received on the interruprt level under test durins a
test period when the Port under test was not

supposed to be senerating an interrupt.

ic "2PORT X ERROR. INTERVAL TIMER ERROR, TIMER REG = ZZ.“
This messase indicates that the TMS®20X interval
timer did not senerate a consistent interval

period for S50 consecutive tests,

1n "EFPORT X CHAR LENGTH ERROR. XMIT = XX, RECV = YY."
this error indicates that the TMZ?20X is not

nrerating proreriv.

FAGE 14 L2ET7216-F201 REV. #3#
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1E "#PORT X XMIT RATE ERROR. RATE REG = XXX¥.*©
This error indicates that the THMSY202 internal

clock rate is pot within the pProper tolerance.

iF "#PORT X EVEN FPARITY ERROR. XMIT CHAR = Xx.*
This error indicates that the THMS®%02 did naot
genaerate the Froper even pParity on transmit.

Character with the wrons parity = XX.

20 "#PORT X QDD PARITY ERROR. XMIT CHAR = XX. ¢
Same as above except odd pParitvy.
21 "RPORT X DATA ERROR. XMIT = XY, RECY = YVY,®"

This errar indicates that the received data

did not asree with the transmitted data.

22 "#FORT X TIMER ERROR (LLINE FREG ACCURACY TEST)."

g
f

This error indicates that the interval timer
accuracy was not within a &6 % talerance with
respect ta the line freauencr. Note that if the
timer is orerating prorerly and the line freauency

is in errors than this error outeput will be given.

23 "#PORT X TIMER ERROR (TEST MODE TEST).®
This error indicates that the interval timer did

not ga 22 times faster in the test mode.

FAGE 17 22673169201 REV. #%



COMMOE: FROGRAM DESCRIFTION

=24 "#¥FORT X DATA ERROR. (MODEOQ, ASYNC, BISYNC).
This error indicates that the received data did

not asree with the trarnsmitted data.

2% "#PORT X STATUS ERROR. (MODEO. ASYNC, RISYNC).,

This error indicates that a receive status error

was detected (pParitv, overrun or framins).

26 "#FORT X RECEIVE TIME OUT ERROR. (MODEO. ASYNC, BISYNC).
This error indicates that there were no characters
received. (Normallw due to an ocpPen connection in the
loorback or Data Set sisnal rath).

27 "¥903 CHIP IN TEST FAILED."
This error indicates that the basic test of the TMSY20.
failed and it is likely that the chip is missinsg
or dead. It is the first test made of port 2 and will
be the first error autrput.

2a "#FORT 3 INTERNAL CLOCK RATE ERROR (RATE = ZZZZ)."

This error indicates that the 220/5 internal claock

generator was not within & % of the line fresuencry.

FAGE 1& 226731467201 REV. ##



COMMOS: PROGRAM DESCRIFTION

&.2  ERROR ANALYEZIE.

It is pPassible far a specific tvepe of error to occur on one
rport and not  another,. since all 2 ports are usually tested far
the same functions. Thus an error messase can be generated by
any aof the 3 pPorts. Since the primary functions that are beins
tested are the THME?PP0Z and THMSP202 multifunction intesrated

circuits. it is common that an IC will either pass the test with

no errors or fail Jdust about all the tests. Thus if a test is run

m

and only a few errars are logsed, then the loopback circuitrvy as
well as the 990/5 is suspect.

I+ the loopback function is missing, then there will be a
multirlicity of errors. | |

If there are intermittant data errors, then it is likelw
that a Data Set driver or receiver is faulty,

I¥f the same signal is repeatedlv missins, trv swapring the
lToopback function to ancther rort to see if the error follows and
thus can be attributed to the loorback function.

If a signal is repeatedly in error. then it is 1likelyw that
the Data Set interface circuitry is faulty, rather then the

THZ920X Integrated Circuit {(See note after sisnal errors).

FAGE 1% Z2E7216H-2201 REV., ##
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7.0 FART NUMBERSE,
COMMOS: 2R2ET 21 E~T201 FO. FROGRAM DESCRIFTION

—-2001 DATA, FROGRAM DESCRIFTION ROFF SOURCE
-2001 FO. ROFF OUTPUT FILE OF PR

=000% SF, MICROFICHE LISTING KIT

-SO04

-7 004

-10064

COMMRS:: 22473162003
-2003

-1003

COMALL = 22ET7I17-9003
-2003

—-1004
ComM202: 22473139003
—2003

-1004

ZOMS

ot

LX)
t 1

- E2E731F-2003
—-2003
—1004
COMMEG:E 2RETEZ0-2004

R 8 1 X

—-1004

LML,

LINE MAFP LISTING

LC, LINK CONTROL

FLiO,

LIST,

SREC,

OR.J,

LIST,

SRC,

DB,

LIST,

OB,

LIET,

SR,

ORd,

FAGE

FULLY LINKED OQR.JECT

ASSEMBLY LISTING

SOURT

m

OB.JELC

-

ASSEMBLY LISTING
SOURCE
OBJECT

ASSEMBLY LISTING
SOURCE
ORJECT

ASSEMBLY LISTING
SOURCE

ORJIECT

ASSEMBLY LISTING
SOURCE

ORJECT

20 Z2LT7 2149201 REV.



COMMOS: PROGRAM DESCRIPTION

2.0 METACODE FROGRAM DESCRIFPTION.

This section contains the aleorithms for the verbs  and
subroutines that comprise the COMMOS test. The alasarithms are

written in Metacode.

Globkal variahles:
TSTCRU — CRU base address for the port under test.

TSTLVL -~ Interupt level for the port under test.

LINEAD — Line freauency is &0 HZ, else S50 HIZ.

IN?0OZ ~ THME9202 IC is installed,. test Part 3,

CLEINT — Test port 2 usina the internal $90/5 clock aenerator.
STPRT - Poart under test.

IT Verh —- Initialize Test.

P L A R R R P P N N SR XY SN TN TR N VY WY NP Ny Py ST

Local variables:
EALL — Execute A1l Tests
ERRCNT- Count of test errors

[ SN,
Beain : _

Clear EALL.ERRCNT

Turn off frant eanel fault lisht

Mutput header messase "THIS TEST REQUIRES ..ETCH HMOUT
Regquest INZ0O3 S2IRF
Convert to ASCII and urdate messaae
Initialize THMZ99203 IC INITOZR
Request LINE&LO SSIRP
Convert to ASCITI and update message
Request CLEINT SZIRF
Convert to ASCII and update messase
Return to VYERE VIOENT
End
.;5.___—.-_
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COMMOS: PROGRAM DESCRIPTION

EA Verb - Execute A1l Tests.
Begin
Set EALL
Clear ERRCNT
Perform E1
Ferform EZ
Perform E3
Ferform E4
Outeut “ALL TESTS COMFLETE"® HMOUT
Clear EALL
Return to VERE
End

Bl Tpe—
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COMMOS: PROGRAM DESCRIFTION

E1/L1 Verbk — Test 01 —— Common Functions.
Local variables:
LFPCNTE — Count of test 1
LOOFT]I — Loop test 1 fla

[n)

L] o83

g

Clear LPCNTE
Set LOOPTI
Go to E11
End
E1l
Begin
Clear LOOFTIH
Ell
Outeput header - "SUBTEST 1 STARTEDM
E11A
Set TSTFRT.FPRTNUM = 1
Set TETCRU for port 1 cru address
Set TSTLVL for port 1 interrupt level
E12
Ferform common function test
If TSTPRT = 1
then Beain
Set TSETPRT.FRTNUM =
Set TSTCRUW for port
Set TESTLVL for port
Go to E12
End
I¥ TSTPRT = 2
then Beain
Set TETPRT.PRTNLIM =
Set TETCRU for pPort
Set TETLVL for paort
Go to EIZ
End
Else ocutrput trailer — "SUBRTEST 1 COMPLETE®
Outrut error count’
If EALL .NE. OQ
Then Return
Else If LOOPT1 .NE. O
Then uwrdate and output loopcount
Go to E114
End
Return to VERE
End

cru address
interrurt level

[N A O]

cry address
interrurt level

L2 03 LY

PAGE 23 24T ILE=FF01
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COMMOS: PROGRAM DESCRIFTION

COMALL - Basic Common Function Test.

S L Bd P Ed ELELER DL EREL L PG FE L PSR Ed Pl Pk St Pl P Pk Ok PTEG O 23 d Pl Eub ok ot ok ok

Beain
Move TETCRU to R1Z
Dutrput blip messasze HMOUT
Test basic functions TBASIC
Test interval timer functions CEINT
Test interval timer accuracy CEACUR
Test interval timer ranses CETIM
Test interval timer test mode CETSTHM
Return

End

e

2 Verb - Test 02 —— Fort 1 (9902).

FIPSLALLES LR P LLPEPL LD Ed Ed 8L P 83 PLEEPLELPE Pl Pl Pd 8k 5dPL Ok Lok ok ok Eob ot ot 2

LOOPTZ ~ Luoop test 2 flasg

]
-~

Begin
Clear LPCNTE
Set LOOPTZ
Go to E21
End
EZ
Heain
Clear LOOFT2
EZ21 ,
Set TSTPRT.FRTNUM = 1
Set TSTCRU = port 1 cru address
Set TETLVL = port 1 interrupt level

Outrut "SUBTEST 2 STARTELD" HMOUT

Reauest operator to install loopback COnn ITVERE
EzZ

Ferform test 1 COM202

Outrput "SUBTEST 2 COMPLETE™ HMOUT

Output error count FECALL

If EALL .NE. O
Then Return
Else If LOOPTZ .NE. O

Then Update and outeput loopcount LOopP
Gao to EZZ2
End

Return to VERE . VDENT

End

FAGE 24 L2467314-%701 REV. ##
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- - R, )
COM202 — 2202 Test.
PR PR ES IS SR TSR TR P PLPLEL IS EL I IS TS S

Beain
FPerform Initialization INITOZ
Set up PP0/5 communications port COMOFF

Test character lensths TETLEN
Outeput "blip" HMOUT
Test data rates TSTRAT
Outeut "b1ip" HMOUT
Test Data Set interface TSTOCS
Cuteut "blip" HMOUT
Test Paritv circuits FARITY
Return
End

E3/L2 Verb — Test 02 —— Fort 2 (9902).

P P N R R N N R N e N

This verb is identical to EZ2/LZ with the execerption that Fort 2
Pparameters are used.

E4 Verb - Test 04 —— Fort 3 (97032).

PR PEEd PdPEPRPLEREL PR FL 2D PdEE P S Ok Pt Pl 8l 82 P2 P 53 P2 Pd Pl P P Pt OF 8 0 2

This verb operates similarly to E2/L2 with the excertion that Fort
3 parameters are used and the test of the port is accomplished

by the subroutine COMS03I.

COM203 - Test Fort 3 -2203.

Begin
Test for chir Presence CHIFIN
Initialize the 92032 INIT

Test the Data Set intertface T=TMDM
Tuteput "b1ip" HMOUT
Set baud rate = 4200

Test character lengsths TLEN
Tutput "bl1ip” HMOUT

Test asvnchronous mode TSTASY
Outeput "bB1ip" HMOUT
Test bisvno mode TSTCOF
Outrut "bl1ie" HMOUT
Test internal clock rates TSTCLE

Return ta caller
End

FAGE 25 E2LTELE-FR0L REV. ®#
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AFFENDIX I - EIA/RES-232 LOOFBACK SIGNALS.

The loopback connector (F/N 2455%0-001) Provides the

following connections to the 295 pin EIA Output/Input Sional pathe

FINS CONNECTED FUNCTION
2 -> 3 Transmit Data -2 Receive Data
4 - 5 Request To Send -2 Clear Ta Send
4 - & Reauest To Send -2 Data Carrier Detect
20 -> & Data Terminal Readv - Data Set Readw

[y
fary
]
"
fors
ka

Secondary RTS -2 Secondary DCD

[y
Y
]

s 3
M
]

X,

n n - Ring Indicator

These sianals can be looped back using manual Jumpers or a Data Set

if the Tooepback connecter is not availible.

FAGE 24 22673146-9201 REV. %%
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SCOPE

This document describes the Communications Interface Module
Test (2250100). This module is desisned to opPerate under
DOCS (Diasgnostic Operational Control Svystem). The test is
desisned to assure full performance of and/or diasnose
problems associated with the COMMUNICATION INTERFACE MODULE
(PN  246105). The subaroup of tests to be pPerformed is
indirectly under the control of the operator in that the
operator specifies the testins mode of the medule. The
module mav be tested with or without a modem (svwnchronous
or asvnchronous) attached. Those tests which cannot be
meaningfully Performed without either the test connector or

modem attached are skiprped and so indicate.
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REFERENCES

DOCUMENTATION

For information bevond the scorpe of this document reference

the followina:t

PART NUMBER

945410-9701

2454099701

945400-9701
2461099901
TEST MODULE

CRCOMM LINK

Model 990 Computer Communication

Module Derot Maintenance Manual

TITILE

Interface

Model 990 Computer Communication Svstem

Installation and Operation

Diasnostic Handbook

Spec — Comm Interface Module

2250100-1004

LINKED PARTS:CRCOMM

COMSUB

TSTPK1

TSTPK2

TSTPK3

TSTPK4

CRCMMSG
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EQUIPMENT AND S0FTWARE REGUIREMENTS

CRCOMM runs on a compPuter svstem with the followins
reauirements: (1) 990 computer with 12K of memorv.(2) an
arpPropriate interactive device,(3) test connector. pPart
number F48350-0001 (optional), and (4) communications
interface module (either standard interface or the 2741
interface).

CRCOMM runs under the DOCS (Diasnostic Dperational Control
Srstem). Refer to Section III of Diasnostic Handbook for a

detaiied expianation of the DOCS versions.

LOADING
Loading pProcedures for all media are contained in the

Diagnostic Handbook (9245400-9701).

TEST EXECUTION AND DESCRIPTION
CRCOMM consists of 22 tests and surplies the verbs listed
below:

IT - Initialize the prosram

ET - Execute Test

EA - Execute All Tests

LT - Loor on Test

LA -~ Loor on All Tests

0D ~ Displavy Status

PAGE 6 2250100-9%01 *A



5.

1

5.2

[}

P

P

SF — Select Pattern (Used bvw Test 0&)

TEST INITIALIZATION (IT VERR)

In addition to the questions required by the DOCS, CRCOMM

also asks the Questions listed below:
ENTER COMM INTERFACE CRU BASE DEFAULT =0140
LOOF BACK CONNECTOR INSTALLEDYT DEFAULT =01
ENTER COMM INTERFACE INTERRUPT LEVEL( 02 YDEFAULT =0%
IS COMM INTERFACE CONNECTED TO A MODEM?DEFAULT =01
IS5 THE MODEM SYNCHRONQUS? DEFAULT =00
IS THIS COMM INTERFACE A 27417 DEFAULT =00

ID SWITCH VALUEY DEFAULT =007F

I5 THE COMFUTER LINE CURRENT &0 HI? DEFAULT =01

EXECUTE TEST (ET VERB)
After ET verb is entered, the orperator is asked to enter

test number between 1 and 14 in hexadecimals.

a

This test tossles RES MODEM LD QUT (OUTPUT WORD 4 - Bit

3) and SYNC MODE (QUTPUT WORLD 3 - Bit S) and tests the

corresponding inpPut bits for asreement.

TEST 2

This test sets DTR and then togsgsles SRTS to determine if

PAGE 7 2230100~-2901 #A



S5.2.5

SDCD togsles in agreement. Then it checks to see if NSF
(New Status Flas) and INTSUM are set and cleared

prorerly by this condition.

TEST 3

This test checks the 250 millisecond timer (TIMEXF) for
prorper setting and c¢learins and checks the timins to
within the desisn tolerance. It also checks INTSUM for

prorer setting and clearins.

TEST 4

This test reads the ID switches on the Module and prints
no messase (except TEST 4 COMPLETE) unless the switches
are set to other than >7F (that is switches 1-7 all
closed ("ON")). 1In the event there is a discrepancy, it

prints the switch ID as read and indicates an error.

TEST S

This test checks to ensure that the interrupt logic on
the Module properly interrupts the Processor when

enabled, and not otherwise.

PAGE 8 2250100-9901 *A



This test writes an alternatins pattern of bvtes to
OUTPUT WORDS 2 and 3, strobins each to the ASTRA. It
then reads the ASTRO resisters thus written back throush
the I/F to verifvy correct operation. Then it swaps

bvtes and repeats Process.

TEST 7

This test writes a "WALKING 1" pattern to OUTPUT WORDS 2
and 3, strobins each to the ASTRO. It then reads the
ASTRO resisters thus written back throush the I/F to
verify correct orPeration. Then it writes a "WALKING 0"
rattern and repeats wuntil a "1" and a "0O" have been

walked throush all 2 bit positions.

TEST &

This test checks the correct oreration of the 1
millisecond pulse used as Carrier Detect Reset on an
asvnchrenous modem and Newsvnc on a svnachroenous modem.
The PULSED MODEM LD (OUTPUT WORD 4 - Bit 4) bit is
togaled various times to check Prorer setting of the
RING INDICATOR input and timins is checked to within the

tolerances.

TEST @

PAGE 2 2250100-7701 #A



S5.2.10

S5.2.11

S5.2.12

S5.2.13

This test checks the CDR/NEWSYNC EIA driver and the RING
EIA receiver by tosglins PULSED MODEM LD and checkinsg

RING for agreement.

TEST A

This test tossles DTR and checks the toggleins of DSR.
It also checks to see if DSR setting causes NSF teo set,

when enabled.

TEST B

This test tossles RTS and checks the tosalins of CTS and
DCD. It also checks to see if DCD settins causes NSF to

set, when enabled.

TEST C

This test togssles SRTS and checks the tasslins of SDCD.
It also checks to see if SDCD chanses cause NSF to set.,

when enabled.

TEST D

This test sets up the conditions which should cause WRE
to set, and then checks to see if WRE sets when enabtled,

and resets when dJdisabled. It also checks to see if

PAGE 10 2230100-9901 #A



5.2.14

5.2.15

5.2.16

5.2.17

INTSUM is set when WRR=1.

TEST E

This test enabies the halif—dupiex bit (HALF-DUPLEX)
which masks the receive data to a space and verifies

that no RRR interrupts are senerated.

TEST F

This test forces a line break condition (transmitted
data a constant space) and tests pProper operation of the
BREAK bit. Since the breakins condition also forces a
parity error and framins error, these bits (PE and FE)

and RCVERRSUM are also tested for prorper settins.

TEST 10

This test Performs a 1 brvte data transfer in SELF-TEST,

ASYNCHRONOUS mode to verify data transfer carabilitw.

TEST 11

This test sets wup a data transfer. but with RRE
disabled, thus forcing an OVERRUN caondition. It tests
for the OVERRUN bit beins set and RCVERRSUM beins set.

It then enables RR and checks to see if RRE soes from a

FAGE 11 2250100-9901 *A



5.2.18

S5.2.19

T.2.20

zZero to a one. It also receives the character
transmitted and verifies that the transfer was done

correctlv.

TEST 12

This test writes the ASTRG’S SYNC and DLE resisters. and
then wuses the transparent idle fill feature to transmit
a DLE/SYNC sequence. This constitutes a transmitter
UNDERRUN condition3 so, the UNDERRUN bit is tested for
settins. Then the receiver is enabled and the DLE/SYNC
sequence”’s PropPer transmission and reception is

verified.

TEST 13

This test performs a series of 200-bvyte data transfers
in SELF-TEST. SYNCHRONOUS mode to verify data transfer
carability. The transfer is performed 4 times and must
be executed successfully (no error conditions) all four

times in order to pPass.

TEST 14

This test pPerforms a series of 200-bvte data transfer in
ASYNCHRONOUS mode, and at a different baud rate from

TEST 12. OQther test parameters are essentiallvy the same
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5.2.22

as in TEST 12.

TEST 15

This test performs a series of 200-bvte data transfers
in SYNCHRONOUS mode, and at a different baud rate from
TEST 123. Other test parameters are essentially the same

as in TEST 13.

NOTE: Tests 13 and 15 use a clock—-recovery method for
synchronizing the data (unless a svnchronous modem is
used). Thus althoush the data format is svnchronous the

clocking scheme is essentially asvnchronous.

TEST 16

This test Performs a series of 200-brte data transfer in
SELF-TEST» SYNCHRONOUS mode to verify data transfer
capability. The transfer is performed 4 times without
resettins the module to verify that the module strires

svnchronous between blocks.

NOTE: Some tests are performed several times, but if
the test fails. any remainins loops are bypassed and the
next test is executed. This eliminates the same error

message being printed 4 times or more in a test.
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MESSAGES

In addition to the messases for verb “IT” (see para S.1),
CRCOMM also displavs messases for other verbs listed below

and error messases (see pPara &.1).

“TEST #% TEST NOT AVAILABLE ##-
‘PATL =~

‘PATZ =~

“#uk STATUS ***;

“IW0 =~

ERROR MESSAGES

The followina error messases may be printed out and are
considered self-explanatory in all cases, assumins some
familiarity with the Module srpecification. The natation
IWm-n implies Input Word m» bit n3 and OWm-n implies Output

Word m, bit n, as defined in said specification.

NO. MESSAGE

o1 RSVOUT NOT SET (IW1-3) ERROR
0z RSVOUT NOT RESET (IW1-3) ERROR
03 MODE NOT SET (IW1-9) ERROR

04 MODE NOT RESET (IW0O-9) ERROR
05 MODE NOT RESET (IW1-9) ERROR
06 MODE NOT RESET (IW0-9) ERROR
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07 SOCD NOQT SET (IW1-2) ERROR

0g NSF SET WHEN NOT ENABLED (IW1-12) ERROR

o SDCO NOT RESET (IW1-2) ERROR

QA NSF NOT BEING SET (IW1-12) ERROR

14)5; INTR SUM NOT SET (IW1-14) ERROR

oC NSF NOT RESET (IWi-12) ERROR

on INTR SUM NOT RESET (IW1-14) ERROR

OF TIMEXP NOT RESET (IW1-132) ERROR

10 TIMER TOO SHORT (IW1-132) ERROR

i1 TIMER NOT BEING SET (IW1-13) ERROR

12 TIMER TOO LUNG (IWi-13) ERRUOR

13 TIMER TOO LONG AFTER RETRIGGER (IW1-13) ERROR
14 TIMER SHORT AFTER RETRIGGER

15 INTERRUFT SUMMARY NOT SET BY TIMEXP (IWi-14) ERROR
16 ID SWITCH READ XXXX

EXPECTED XXXX (IW4-0-6) ERROR

17 UNEXPECTED INTERRUPT AT LEVEL XXXX ERROR

1is UNEXPECTED INTERRUPT FROM COMM INTERFACE ERROR
12 COMM INTERFACE DOES NOT INTERRUPT CPU ERROR

1A RING NOT SET (IWi-4) ERROR

iB RING NOT RESET (IWi1-4) ERROR

ic PMODLD TIMING LONG ERROR (0OW4-4)

10 FMODLD TIMING SHORT ERROR (0OW4-4)

1E WROTE READ XOR

oWz XXXX XXXX 1272
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20

2E

DCD

XXX X XXXX 1212
ERROR RWBUSY NOT RESET
NOT BEING SET (IW1-0) ERROR

NOT RESET (IW1-0) ERROR

: NOT BEING SET (IW1-0) ERROR

NOT RESET (IW1-5) ERROR

; NOT RESET (IWi-1) ERROR

NOT RESET (IW1-5) ERROR

SDCD NOT BEING SET (IW1-2) ERRUOR

WRUG

WRQ

RRG

SET WHEN NOT ENABLED (IW1-15) ERROR
NOT BEING SET (IW1-1%5) ERROR

SET WHEN NOT ENABLED (IW1-8) ERROR

OVERRUN NOT SET (IWO0O-14) ERROR

UNEXPECTED FRAMING ERROR (IW1-13) ERROR

UNEXPECTED PARITY ERROR (IW0—-12) ERROR

XMIT DATA

RCV

XX ADDORESS

]

daddad

DATA XX ADDRESS

bbbb

ERROR COUNT = YY

### ERROR IN DATA TRANSFER #i##

IWO = XXXX

IWL = XXXX

IW2 = XX

IWzZ = XX

XMIT BUFF ADDRESS = XXXX BYTE CNT = XXXX
RCY BUFF ADDRESS = XXXX BYTE CNT = XXXX
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1™y

L

)

N
(%)

RR& GENERATED WHEN HALF DUFPLEX SELECTED
(OW4-4&) ERROR

RECVERR NOT BEING SET (IWO-15) ERROR

PE NOT BEING SET (IW0-1Z) UPON BREAK (0OW4-&)
ERROR

FE NOT BEING SET (IWO-1Z) UPON BREAK (0OW4-&)
ERRUR

##% TIMED DUT #3#%
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PART NUMBERS

FICHE KIT

CRCOMM,

CRCOMM,

COMSUB.,

T3TPK1,

TETPEZ,

STPES,

T5TPKE4,

Linked Test

Main

Subroutines

Test Package

Test Packase

Test Packase

Test Fackase

M

[ %]

Test Module

2230100-000%
-100&
—-200&

~7004

0P29435~-1001
-2001

-2001

093239486-1001

-2001

0929488-1001
-2001

-2001

09I 4E%-1001

=-2001

£250100~-9901

(SF)
(FLO)
(LML)

(L)

(QBJ)
(LIST)

(5RC)

(QBL)
(LIST)

(SRC)

(QBJ)
(LIST)

{SRC)

(QOBJ)

(LIST)

(OBJ)

(LIST)

*A



-2001 (SRC)

CRCMMSG, Test Messase 2250264-1001 (OBJ)
-2001 (LIST)

=2001 {(SRC)
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SCOPE

This document describes the TILIﬂE floppy disk test
(DOFLOF) . The structure of the test idis such that the
operator mav run the complete test or separate pPortions.
The test has some utilitw routipes which aid the orerator

in troubleshooting the TILINE floppy problems.

There are five test modules, TFCONTL - TFCONTS  and  a

message module TFMSS5S, in addition to the DOCS modules.
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REFERENCE®S

For dinformation bevond the scope of this document refer to

the followina:

FART NUMEBER TITLE

Q243442-9701 MODEL 290 COMPUTER REFERENCE MANUAL

0v432441-2701 MODEL 99

ey

3 AZEEMBLY LANGUAGE MANLIAL
OP45400-9701 MODEL. ¢20 COMPUTER DIAGNOSTIC HANDBROOE
2261897-9201 PROGRAM DESCRIFTION, DOCE

22E16ZT-20] SFECIFICATION FOR TILINE FLOFFY CONTROLLER
224618246-2701 MOQDEL FD100GO FLEXIBLE DISE SYSTEM

INZTALLATION AND OFERATION
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EQUIFPMENT AND SOFTWARE REGUIREMENTS

This section describes the minimum eauipment

requirements and the availahle linked ablject

software for each of the test versions.
EQUIPMENT REQUIREMENTS

In addition to the egquipment specified in  the
Diasnostic Handbook, the fallowing equirment
is reqauired:

a) TILINE Floppv HKit F/N 226146285-0001

kJ

) 0D Diskettes F/N 2261627-0001
(1l write protected,1 noanprotected)

c) =D Diskette F/N 07459450001

«

{1 nonpProtected)
SOFTWARE REQUIREMENTS

The following describes the linked aoabildect

modules available in the DDOFLOP release:

DOFLOF linked test containins:
TFCONT Y
TFCONT2
TFCONTZ
TFCONT4
TFCONTS

TFMSGS

FAGE b 22501393201
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OOFLOF burn

in

Tink containinas:
TFCONT1
TFCONTZ

TFMEGS
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LOADING

Loéding

are found in

DOcCsE Proaram

Procedures

forr all available media

the Diagnastics Handbook ar the

Descrietion (FD).
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TEST EXECUTION AND DESCRIFTION

The TILINE floeppv diagnostic (DDFLOF)  tests
the TILINE floepevy controller (TFZ)Y and the
assaciated flarepy drive units. ODOFLOFP  is

compPosed of the following Parts:

FART # FUNCTION

1 Functional check of the controller

£ Random read and head motion

3 Addressing of all tracks and sectors
read atter write

4 Zeruas, ones, and worst case data
transfer

5 Command timeout, seek incomplete, Fill
zero sector, and busy flas test

& Head switch test for dual density or
track.switch tor single density and
head Toad stabilization test

7 Memarw addressing test

= Interactive test # 1: doar laock,
write protect, not readv, unsafe, off
line, and single and dual sided sensor
test

e Interactive test # 2@ data intesrity

arter power cvcle
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5.1

PARTS

The followine sections describe Fart 1 throwush FPart %
of the diasnostic. The commands issued in these pParts
are listed immediatelw after a general description of
the test.AThe format used to describe the commands is
(CMO=0,1,2:2,4>5:¢4.7). This shows the © word command
issued tao the contraller. The definitions +aor these
words  can  be found in the H/W desisn document or the
followine manuals: Model FOIOO0O Flexible Disk Svstem
InstaP]atian and Opegration. and the FDI000 Depot
Maintenence Manual. In the wrart descrieptions  that
follow all numbers not pPreceded by the 77 are
decimal. A1l numbers preceded bv the 27 and all
numbers in  the & word commands are hexidecimal. ATl
Tabels in the 2 word commands are variaﬁies which are
described with the command., A brief description of
some of the command parts can be found in section

5.2.1.13 oc verhb.

FAGE e ZER013-2201  REV. #C



S.1.1 CONTROLLER TEST-FART 1

Fart 1 runs a performance test on the controller. A drive
need not be present because none is selected. A fFailure in
this pPart indicates a faultwy contraller ar faulty
installation and the rest of the tests probably will not
run correctlv. Part 1 tests for the following:

1. The abilitv to write ones and zeros inte bits 12-15 of
controller register 0.

2. Tests the ability te communicate with bits 4,7,58,%,10,
and 11 of controller resisters 1,2,3,4,5,6,7.

F. Issues an I/0 reset and verifies reaister 7 status is
4. Issues a store registers command and checks the results
asainst a krown Parameter table
(CMO=0,0,2100,0,46,F150RT,0,0 where FP1S3DRT=the address to
store 3 words).

Ze Issues a store resgisters command for © ,1 2 , and 3
words  and  verifies the correct number of words  were
transfered (CMD=0,0,3100,0,X,FISORT,0,0 where X=bvte count
(0, 2, 4, ar &) and F1S3DRT=address to store the wards
transfered).

. Takes over the floppv’s interrurt trar and tests for
interrupt abilitv for resister 7 and for the 4 attention
line interrurts.

7. Issues a store registers command to an illegal TILINE

FAGE 10 SEE01EY=901 0 REV. #0



address and tests far a TILINE timeaut
(CMD=0,0,>100,0,2, >FBFE, >1F,0).

. Sets all wunit select lines in word & to zero by restore
command and then checks for the correct status in resisters
O and 7 {(CMD=0, 2700, 100,050,0,0,0),

Y. Tests slave looic by writine and readine bits in the

TILINE flopepvy contraller under mask.

FAGE 11 22501 53v-9201 REV. w0



S« 1.2 RANDOM READ AND HEAD MOTION TEST-FART Z

FPart 2 performs 150 random reads of 232 words by generating

new randam crliinder numbers for @ach read
(CMO=0, 2200, 2100, X, 64, TENI, Y. O where X=cvlinder #,

TEND=re¢ad buffer, and Y=selected unit). Next part 2 does a
head motion test bv reading one word from each cvlinder
startine at the maximum cvlinder. The test reads both heads
then decrements the ovwlinder count by 1 until it reaches
cvlinder 0. The test then reverses &irectiﬂns, asain
readins  both surfaces (if Présent) ut the cvlinder before
increasing the covlinder count by 1 wuntil the maximum
cvlinder is reached (CMD=0,2,31007X7E,ACBUF,Y,D where
Z=read Commarnd Plus head #2200 o X201

X=cvlinder #,ACBUF=read buffer, and Y=selected unit).
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S.1.3

ADDRESSING TEST -FART 2

Fart & checks tﬁe‘abi1itv of the controller and the drive
to select each track and each secteor. This is accomprlished
bv writing 40 wards of data to  every third sector while
incrementing head number,. and cvlinder number. Atter
writine the pattern to one third of all sectors on both
surfaces of all the cvliinders, the test reads all sectors
written to, and verifies the data writteﬁ bv doine Jdata
comrares of what was written (ex=pected) and what was reéd_
(recieved) (CMD=0,Z,}IOO+S,X,}SO,IDgY,O where I=read or
write command pPlus head # (Z200,5201,33200,23301), S=sector
#, X=cvlinder #, IlD=buffer address for reads or writes, and

Y=sg¢lected unit).
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S.1.4 ZEROS, ONES., AND WORST CASE DATA TEST —-FART 4

Part 4 is divided inte 2 pParts. Fart P4A writes a sector of

zeros to sector O, and a sector of ones to sector 1 of

m

cvlinder 24C on surface 0. The test then reads thecse
sectors and compares the expected and recieved data. The
test then idncrements to the next head (surface) if
available and repeats rart F4A (CMD=0,Z,5,40C, >120, TEND, Y, 0
where Z=command+head # (}200,}201,}300,}301), S=sectors Per
recorq + sector # (2100,3101), TEND=read and write buffer,
and VY=selected unit #). Fart P4B writes the worst case
dafa pattern(>0B&7 for dual, >AAAA For sinsle densitv) tao
cvlinder 240 sector 1 head O. The test then reads the same
sector and verifies the data by deines a data compare of
expected and actual data: The test then increments to the
next head (surface) and repeats Ppart F4B
(CMD=0,2,2101,234C,>120, TEND,Y,0 where Z=command + head #
(200,201, >200,3201), TEND=the read and write buffer. and

Y=selected unit).
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CT», SI. ZERD FILL. AND BUSY FLAG TEST -FART S

Fart 5 is broken into Fouﬁ Fparts. A, B, ©, and D.

A. Part A verifies that the controller can 9enerate a
caommand timecut. It does this bv issueins a read command
with an illesal sector # and checkins that the command is
completéd within 2 seconds and the proper error  code  has
been generated .in register 7 (=A004)
(CMDO=0,>200,>11C,0,>10, TEND.Y,0 where TEND=read buffer,
Y=celected unit #). |

B. Fart B verifies that the controeller can senerate a seek
incomplete (SI) in resister O and a wunit error (LUE) in
resister 7 by attempting to write rast the last sector.last
cvlinder. and last surface (CMO=0,Z.%5,C,31F4,0.Y.0 where
I=write command + » Maz< 1 mum surface #
(dual=>301,sinale=3300), S=sectors/record + maximum sector
# (3119), C=maximum cvlinder # (40), and Y=selected wunit
#). The test then checks resisters 0 and 7 for the expected
error 5tatu5(0=30400,7=39601).

. FPart © insures that data is n0¥ destroved if a read ar
write command with a word count of zero is issued. This is
done by  formating surface O, cwvlinder 0, sector O with a
known data P#ttern(}ESEE) (CMO=0, 2100, 2100, 0, 120, FECFD, Y, 0
where FPSCFO=location of data rpattern (FESES) and
Y=selected unit #). The test then reads the formatted
sector, with a word count=0, into a read buffer which has

been initialized with zeros (CMO=0,2200,3100,0,4,F5CRD,Y,0
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where F3CRDO=re¢ad buffer which has been cleared, and
Y=selected wunit #). The reﬁd buffer is then checked to
verifv it has not been chansed. The test then issues a
wr-ite command to the formatted sector, with a word count=0,
and a write buffer with a known data pattern (>1234)
(CMO=0, 300, 100,0,0,PSCZZW, Y. 0 where FSCZIW= write buffer
with a known data pattern (2>1234), and Y=selected unit #).
The test then verifies that the diskette was not written on
bv readins the first word of the formatted sector and
veriFvina that it contains the correct data pattern (ZESED)
(CMD=0,>200,2>100,0,2,PSCRO- Y, 0 where PSCRO=read buffer, and
Y=selected unit #).

. Fart ' checks for normal  operation of the busy flas
(IODLE bit). This is daone Q$ writing the slave registers to
diskette. The idle bit should not be set since the
controller is doing the write Command
(CMD=0, 200, >100,0,>10,TFC, Y, O where TFC=address of TILINE
contral  spavce(slave reaisters),VY=sglected unit # + MSE of
TILINE address). The test then reads the & words writtern,
to  verifv that resgister O bit O(idle bit) was not set
dqrins write command (CMDO=0,>200,2100,0,210,FSDRO. Y. 0 where

FSORD=read buffer, and Y=selected unit #).
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S.1.4 HEAD SWITCH TEST-FART 4

Fart &A checks the ability of the unit to switch from  head
zera to head one and from head one to head zero for a
double densitw diskette. If a sinsle densitvy media 1is
installed the test becomes a track switch test checkina the
akility of the unit to switch from one track to the next.

This is done by writing 2146 words of a known Paftern to the

last sector of cvlinder 0 surface 0
(CMO=0, >3200, 5,0, >1B0, TENO. Y, 0Q where S=sectors/record +

maximum sector # (>11%9), TEND=write buffer with seauential
data pPattern 214 decrementing to 0, and Y=selected unit
#). The test then reads 214 words startins at the last
sector of cvlinder O surF;ce 0 and compares the two buffer
afeas for data compares (CMD=Q,}2QQ,S,O,}1BO,TEND+}180,Y,O
. where S=sectors/record + maximum sector #, TEND+:1BO=read
buffer, and Y=selected unit #). This pProcess is continued

by writina ta  the last sector of cvlinder O surface 1 if

Present (CMO=0,2>301,5,0,>1B0, TENDL Y, 0 where
S=sectars/recard + maziimum sectar #, TEND=write

buffer,Y=selected unit #).Then reading the last sector of
cylinder O surface 1 and comparing the data of the read and

write buffer areas. (CMD=0,>201,5,0,>1B0O, TEND+>1BO, Y, Q where

S=sectars/record + maximum sector #, TEND+:1BO=rgad buffer,
and Y=selected unit #).

Fart 4B is a head load stabilization test. This epart first
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issues a write controller memory command to decrease the
Toad delay (CMO=0, 28500, 0, 23002, 2, FABLUNL, Y, 0 where
F&EBUNL=address of pattern (ZFFFFE) to write to contraller
memory, and Y=selected unit #). The test then loors on the
followine three insructions? 1. write Commarnd
(CMD=0, 3300, 100, 42, 2200, TEND, Y, 0 where TEND=write buffer,
and Y=selected unit #). 2. read commarnd
(CMD=0, A00, >100, 4, =200, TEND. Y, 0 where TEND=read buffer,
and Y=selected unit #). 3. extended Command
(CMO=0, 38700, 0, >0, WOCT, 0. Y, 0  where wdct=werd delav counts.

and Y=selected unit #).
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5.1.7 MEMORY ADDRESSING TEST - FART 7

Part 7 checks the abilitv af the disk controller to address
all memorwy present in the machine. The test finds memory
available after loading the diasnostic and usesvit as a
test buffer for addressing in part A. If less than 4K wards
are available the test is skipped. Part 7A determines if
there is at least 4K of memory after the program by
attemptinag to write each word s address inte itself until
it sets a TILINE timeout or it reaches the 32K boundarv. It
then writes this whole area ta diskette
(CMO=0, >3200, >100,0,PYRYTE, F?ADDR, Y, 0 where FYBYTE=the
number of bvtes found between the end of the prosram and
the 32K boundarv, FPADDR=address of 1st ward past end of
proaram, and Y=selected unit #). The test then clears the
whole buffer area Faunﬁ between the end of the prosram and
the 322K boundary. After the buffer area has been set to O
the test reads the data written to diskette back to  the
buffer area and verifies each word has its address written
inta it (CMO=0, =200, >100, 0, PPRYTE, FPANDR, Y, 0 where
POBYTE=the number of bvtes to read, FPADDR=address of read
buffer (lst word past prosram), and Y=selected unit #).

Fart 7B checks the marped memory which mav be pPresent. It
dogs  this in 30 bvte increments using the same pProcess
used in part A. If possible it writes each words address to
itself in the >20 bvte buffer area, writes the buffer area

to diskette. rlears the buffer area, reads the data from
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diskette back to the buffer area, and verifies the wards in
the buffer area contain their own address (15 LSE“s of
address). If there is no mapped memory the test determines
this and skirs Part 7R.

Fart 7C tries to determine if the controller can recosnize
more than one address as its TILINE control space. It does
this by issueineg a norp command with the command words in  a
known  pPattern. The test then reads all of mapred memory in
4K blocks looking for the data pattern in- six consecutive
words  followed bv the correct error status. If there is no
maprpFed memory | the test skips part 70,

(CMO=>53544, >5544, 25544, >5544 , »5544, 25544, >S5544, 25544 )

b
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"required so there is no loop on carability (LS

INTERACTIVE FPART 1-FART &

Fart & chercks the operation of the door lock. write
protect,. unsafes, not readvy, off line, and the dual and

sinale densitvy media sensors. Operator intervention is

ar C3). It

L

requires the wuse of both a sinsle and a double density
diskette. Te run Properlwy, the double density diskette
must be Fformatted. The test is run bv asking the operator
to perform certain tasks and checkins_.Fur the correct
stafus by doins a store registers command after each task
is campleted (CMD=0, 0, >100,0, 4, SRDAT,Y. 0 where
SROAT=address to write thrge words to. and Y=selected unit
#). The followins information and instructions are printed

on the interactive device:

FART & START
INSTALL WRITE FROTECTED DISKETTE AND FRESE RETURN KEEY -

INSTALL A NON-PROTECTED, SINGLE DENSITY DISEETTE
LEAVING THE DOOR OFEN AND FRESS THE RETURN KEY -

CLOSE THE DOOR AND FRESS RETLRN KEY -
INSTALL A DOUBLE DENSITY DISKETTE AND PREZZ RETURN EEY -

YOI NOW HAVE 20 SECS TO CHECE THE DOOR LOCKED
DO NOT PRESS RETURN UNTIL THE NEXT QUESTION IS AZKED

WAS THE DOOR LOCEED? (O=NO, 1=YEZ) DEFAULT=1 -
WOLULD YOU LIKE TO TRY AGAIN? (O=NO, 1=YEZ) DEFAULT=0 -

FART & DIONE
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S.1.% INTERACTIVE FART 2

Fart ¢ is a pPower fail data integrity test. Operator
intervention is required so there is no loor on carability

(L? or C?). It requires that a formatted diskett be

)

installéd, that a hétterv Pack be on the swvstem, and the
power be cvcled., The test takes oaver the power wup  trae
(WP=0000,PC=0002) and when pPower is cvcled the intearity of
the diskette is «checked by doing a read command with ﬁhe
transfer inhibit bit set (CMD=0,2A00,>100,0,7000, TEND,Y,0
where TEND=dummv read buffer, and Y=selected uﬂit #). The
.Followins information and aquestions are printed on  the

interactive device:

PART 2 START

IS THE DIZKETTE FORMATTEDY (O=N0O, 1=YEZ) DEFALLT=0 -

DOE= THIS SYSTEM HAVE BATTERY SUFPORT? (0=NO, 1=YEZ) DEFAULT=0 -
HAS SYSTEM FOWER BEEN CYDILLEDT (O=NO, 1=YEZ) DEFALILT=0

FART @ DONE
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OFERATOR INTERFACE

DOFLOF  runms  under the control of  DOCS, Refer to the
section on DOCS in the Diagnostic Handbook for a detailed

description of DNOCS.
AVAILABLE VERES

In addition to the verbks supplied by the DOCS packase,

ODDOFLOP also provides the verbs listed in Table 1.

TABLE 1

VERB . FUNCTION
1T Initialize Test

El Execute Fart 1

Ev Execute Fart @

L1 Loor on Part 1

L7 " Laop an Part 7
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NOTE

There are no verbs to loop on Farts 8 or 2

o2 Loor on Part 2 for all available units
Zé& Loor on Part & for all available units
-7 Locr on Fart 7 for all available units
A Loor on Parts 1-7 for all avgilable units

NOTE
No unit is regquired for the e=ecution of Part i
but it is included in CA to insure the exercising

of the contraller.

EA Execute Partsll—? on the unit under test
LA Loor on Parts 1-7 an the unit under test
FE Frint error count

Ic Issue command

IM Issue multiple commands

Lo Loar on multirple commands

iz Displavw contraller status

=T Execute controller self test Fart (n)

FID Format diskette

aT Execute off track data test

R Read Cﬂntral]ervmemﬁrv

WM Write controller RAM
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Disk alisnment test
Read formatted diskette
Reset H/W

Marain test.

FAGE 25

22501329-9201

REV.

#1



S.2.1.1

5.2.1.2

IT VERE

The Initialize verh is wused te initialize the floppy
rParameters: TILINE address (default = F200), flarPePyvy
interrupt level (deFéu]t = I}, unit under fest (default =
0), and other available units (default = FF{ nonel)). The

following shows -the outeput from the IT verb:

FLOFPY TILINE ADDR. DEFALLT = F800 -
FLOPPY INTERRUPT LEVEL DEFAULT = oD -

UNIT TO BE TESTED DEFAULT = €0 -

OTHER AVAILABLE UNITS (0 - 3 TERM. WITH FF)

DEFAULT = FF -

El THROUGH E¥

The Execute verbs are used to execute Part 1 throuah Fart @

of the diagnostic (one Parf per verhb).

L1  THROUGH L7

The Loor verbs are used to loop on Fart 1 throush Fart 7 of
the diasnostic (one part per verb). The "L" verbs will
loor  until the orerator terminates the execution by the
entrvy of an at (@) siean on the interactive devive, It
header messases are enahled, the loor count will be eprinted

after each loorp of the "L" verb.
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C2 THROUGH C7

The Chanse verbs are used to loop on Part 2 throush Fart 7

{one Part per verh) chansine the wnit under test to  the

next available unit after each loop, After the last
available unit is tested the loop starts aver on  the
ariginal unit. To terminate the test the orerator must

enter an at (@) sian on the interactive device.
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5.2.1.7

EA VERB

(]
-+

The Execute A1l verb is used to execute all nine earts

the diasnastic in arder E1 - E9.
LA VERB

The Loop on All verb is used to loop on Parts one throush
seven in order. The loop count is printed after eacﬂ Toop
of all seven parts is comepleted. To stop the execution of
this verb the orerator enters an at k@) sign on  the

interactive device.
CA VERB

The Changse A1l verb is wused to loap on parts one throuah
seven chanains the unit under test to the next available
unit. after .each lTaop. To stop execution the coperater

should enter an at (@) sian on the interactive devire.
FE VERE

The Frint Errors verb is used to print the present DATA,
TIMING, and STATUS error counts., It should be used by the
orPerator to determine the number of errors that occurred in
the execution of the last verb. The format is:

ERROR COLUNTS .
DATA = 0000 TIMING = 0000 STATUS = Q000
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5.2.1.9 IC VERB

The Issue Command verb can be used to issue a command to
the TILINE florpv cantroller (TFC) fram the memorw address

inPut by the orerator. The command is eight words long.

FORMAT: VERB? -IC - ADDR - XXXX - CHECK STATUST(O=NO, 1=YEZ) DEFALULT=1 -

ACTION: Issue the command located at address ADDR. If a
status check is desired and 1f error pPrintina is

enabled, print anv errors that occur.
5.2.1.10 IM VERE

The Issue Multiple commands verb can be wused to issue
multirle commands to the TFC from memorvy. The commands
require eight words each and must be stored in

cansecutive locatiaons.

FORMAT: VERB? —IM — ADDOR-XXXX - #-X — CHECK 5TATUS?(D=NU,1=YES)DEFAULT=1 -

ACTION: Issue the # of commands specified startina at
the location ADDR. If a status check is desired

and if error printine is enabled, print anv

FAGE &9 2250139-%%01 REV. #C



errors that occur.
5.2.1.11 LO VERB -

The Loorp On commands verb is identical to the IM verb
excert that at the completian of the last command the
test will oo back to the first command and loop on the
command list until the operator enters an at (@) sian on
the interactive device. The loarp count will be

disrlaved on the Front Panel.
FORMAT: VERE? -L0O — ADDR-XXXX — #-X — CHECK STATUS?(0=NO,1=YEZ)DEFAULT=1 -

ACTION: Issue the # of commands srecified starting
at the location ADDR. If a status check is
desired and if error erinting is enabled,
print anv errors that occur. Loop aon
specitied commands wntil interrurled bLv an @7

‘sian on the interactive device.
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S.2.1.12 DC VERB

The Displav LController status verb is used to diseplavw

the status of the TILINE Floeppvy Controller (TFC). It

reads the TFC slave reeisterss formats them. and then

outputs them to the interactive device.

shows the format and explanation of the
VERB? - DC

CONTROLLER STATUES _ :
FLOFFPY STAT COMD HD 5R R A LCYL A BYTE CC
XXXX XX XX XX XX XXXX XXXX

Y]

tatus report explanation (I verb and

The tollowins

- verb output:

MEM AD SEL - CONT STATUS
XXXXXX XX XXXX

status errors).

FLOFFY STAT - This word aives the selected drive status and

is obtained from TFC resister O.

ILLEGAL -CXXX
NOT READY DX X X###
WRITE PROT —2XXX##3#
LINSAFE —1XXX#3#3%

SEEK INCOMP —X4XX###

FAGE
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coMD - Command number: 00
01
oz
03
04
05
Ok
07
=0

DO X
| K]

I I A v

N

HO - Head numbers O — bottom

1 - tom

stoare reaisters

write tormat

read data

write data

read id

nor=command timeout

saek

restore

extract interface factor
write interlaced sector format
read delete

write delete

read untormatted

write to controller memory
read controller memorw
extended test commands

5/R — Sectars per record constant: 01

RA - Record address, sector number: 0 to 1%

CYL A — Cvlinder address: 0 to 4C

BYTE © - Bvte count for data transters: 20 for sinsle density

120 For double density

MEM AD - TILINE memary address for data transfers

CONT STATLS — Controller status (TFC resister 7)

FAGE
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5.2.1.12 5T VERB

FORMAT:

The Self Test wverb is wused to execute a pParticular
partion  of the  controller extended self test

(CMD=0, >3700, 100, X,0,0,Y.0 where X=the number of the

partion of the selftest to runs arnd Y=selected unit

#).

Tests 1-2 are included in the controller pPower upP

mw

aor h/w reset selftest. Tests 9-0 are special selftests

and

must he set wup accordinaly 1f thev are to run

without errors, If,test 1-8 will not run without errors

the

controller board is probably  bad., The tests and

their numbers which mav be performed include:d

VERE?

o~
L]

Microprocessor selftest

1 = On board RAM test

2 = ROM test

Z = FPIA test

4 = Slave reaister test

5 = TILINE master/busy slave
& = Dats gsenerator/serarator
7 = Disk drive interface test
2 = TILINE interrupts test

2 = Extended disk I/F test(loor kack)
A = VCO adijust test

B = Drive head test

= Tap-Tarp test

O = Variable delay command

~5T — SELF TEST # —-X — CHECK STATUS?(0=NQ, 1=YEZ)DEFAULT=1 -

ACTION: Ewecute self test part (),

Far

the

where n maw be from O-D.
NOTE
scoPe  loops on individual Self Tests add Q000 to

test number.
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S5.2.1.14 FD VERR

The Format Diskette verb is used to format the whole
diskette. The FDI verbk rerforms a diskette surface
analvsis followed by initialization of all tracks with
the worse case data Ppattern
(CMD=0, >100+H, 100, CYL, WC,FOFG,Y,0  where H=head #,
CYL=cwvlinder #, WC=maximum bvtes Per sector,
FOFG=address of the warse caée data eattern (ZDB&7  For
double sided, and ZAAAA for sinsle sided diskettes),
and Y=selected unit #). The status check flas is set
and if an error occurs it will be printed. It takes
about two minutes for a single density and abaut four
minutes for a double dens{tv diskette to be Fﬁrmatéed.
#3#HWARN ING# %%

ANY  INFORMATION PREVIOUSLY STORED ON THE DISKETTE WILL
BE LOST WHEN THE FDO VERB IS5 EXECUTED

Because this verb writes over the entire diskette the

operator is reauired to answer the following auestion:
FORMAT: VERB? - FD — ARE YOL SURE?(0O=ND, 1=YES)DEFAULT=0

ACTION: The diskette is formatted. The status checker
is on and any errors will print out if error
reporting was turned on durine DICS initial-
ization. After the Biskette has been formatted
the following message will be printed.

FDL COMPLETE

Ry
D
)
m
]
Y
Y]
Y]
]

22E01E%

=-¥%01  REV. 30



5.2.1.15 0T VERE

The OFff Track wverb is a special verb used with a
specially rprerpared off track data diskette (F/N
22467260-0001). This verb verifies head alisnment he
beine able to read data correctly when it is at the

limits of specification. The test disables retries

befare it " hegins the reads
(CMD=0, 8500, 100, 28004, 2, RTKILL, Y, 0 where

RTHILL=address of data eattern (ZFFFF) that turns off
retries, Y=selected unit #). There are onlv two written
tracks on the diskette (47 and >4%9). The user should
specifv track 47 until diskette wears éut, then use

track 49 foar the reads

(CMD=0, >200+H, >100+5, CYL, BYTE, TEND, Y, Q0 where H=head #,

w

=sector #. CYL=cvlinder #. BYTE=maximum bvtes per
sector, TEND=read buffer, and Y=selected unit #). The

diskette must be write protected before loadine it.

FORMAT: VERE?- QT
ENTER TEST TRACK NUMBER(EITHER 47 OR 4% HEX) -

ENTER THE DESIRED # OF LOOFT -

ACTION: The test executes printine any errars that
occur{if error pPrint on). The loop count is

printed after each loop throuah the test.
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9.2.1.16 RM VERB

The Read Memory verb is used to read the contents of
the controller memory (ROM or RAM). The aprerator mavy
view ftrom 2 to 44 words (in blocks of 2 words) with
each execution (CMD=0, 8600, 3100, CONADD, BYTES, TEND, 05 O
where .CDNADU=cmntraller address to start readins from,
BYTES=total number of bvtes to transfer (14 » # of ward

blocks chasen), TEND=address of read buffer).

FORMAT: VERB? - RM -
CONTROLLER STARTING ADDRESS? — XXXX

# OF 8 WORD BLOCKS (1 - 2)7 - X

ACTION: Diseplawv the specified number of eiaht

word blacks on the intefractive device.

NOTE
The RM verb mav be wused to diseplavy an internal
controller command trace, hv specifvinag the coantraller
address = 2140, Up to twelve commands from the last I/0
reset are stored in this controller trace buffer  and

mayw be viewed with this verhb.
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5.2.1.17 WM VERE

The Write Memory wverb 1is wused to write from TILINE
memory ta controller RAM. The operator mavy  chanse the

contents of one location or as many as all 256

locations with one execution
(CMO=0, >&8500, >100, CONADD, BYTE, TEND, 0,0 where
CONADD=controller address to start writing to,

BYTE=number of bvtes to write to cnntro]ler MEmMor
TEND=address of data to start writing to contraller

MEmory) .

FORMAT: VEREB? - WM
CONTROLLER STARTING ADDRESSY — XXXX
ENTER THE TILINE STARTING ADDR ~ XXXX

ENTER # OF WORDS (1 - 2100) — XXXX

ACTION: Move the specified # of words from the
specified TILINE startins address
sequentially to the specified controller

RAM address.
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S5.2.1.18 AL VERB

The Alignment wverb is a verb used to read unformatted

from the specified cwlinder and head so  that disk
alignment mav be accomplished with the use of a
specially Prerared alianment diskette (F/N

22&725?—0@01). (CMD=0, >28400+H, O, CYL . 4, ENDDIG, Y. 0 where
H=head #, CYL=cvlinder #., ENDDIG=address of read buffer,
and Y=selected unit #). The test will loor on the reads
until the opPerator enters an at sisn (@) on  the

interactive device.

FORMAT: VERE? — AL
NUMBER OF DIFFERENT READS? 1 OR 27— X
READ FROM CYLINDER NUMBER? - XX
HEAD NUMBERT? — X
READ FROM CYLINDER NUMBER? - XX

HEAD NUMBER? — X

ACTION: Loop on unformatted read from location
specified. If two locations are
specified it will alternate between
the two. Disk status is not checked.

Data is nmnot checked.
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5.2.1.1% RO VERE

The Read Diskette verb allows diskettes formatted on
other drives to be read on the selected drive. This
verifies the compatability betweeﬁ drives. The reads mav
be dane with retries enabled or disabled.
(CMﬁ=O,}ESOO,}1QD,}Soté,E,RDINH,Y,O where ROINH=address

of word to write to controller memarv(prattern=x:FFFF),

and Y=selected unit #). In either case however the
transfer inhibit kit is set for the read

(CMDO=0, >A00+H, 100, CYL . MAXTRE, O, Y, 0 where H=head #.,
CYL=cvlinder #, MAXTRE=ma=ximum bvtes pPer track,. and

Y=selected unit #).

FORMAT: VERB? - RD
START READ DISKETTE
D0 YO WANT TO READ WITH RETRIES?(0=N0O, 1=YES)DEFALULT=00-
ERROR COUNTS |

DATA = 0000 TIMING = Q000 STATUZ=0000

READ DOISKETTE COMFLETE

ACTION: Startine with head 0, cvlinder O, read the
whole diskette with data transfer inhibited,

and retries enabled if specified.

FAGE
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|

I2l 1-20

RS VERE

The Reset wverb issues a H/W I/0 reset. It then waits

for a

complete

required 2.9 seconds for the controller to

the selftest. This vwverb mav be used after

interrupting the self test verb (5T) to reinitialize

the H/W before continueing testing.

FORMAT:

ACTION:

VERB? - RZ

A H/W reset is issued which torces the
controller to do its selftest. After
waitinag for selftest to complete the

following messagse is pPrinted.

CONTROLLER HAS BEEN RESET
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5.2.1.21 MT VERE

The Margin Test verb first asks several initialization
questions shown below. It then inhibkits controller
retries and inhibits pPrecompensation, if the defaults

were taken. by using the write controller memory

command {(CMD=0, >3500, 100, CADD, 2, ROINH, Y, O where
CADD=caontraller address to write to

(2E0C4=retries, »B0CE=precomprensation), RIOINH=address of
rattern (}FFFF=retries,O=Pre;0mpensa£ian) to write to
controller memory, and Y=selected unit #). The test
then formats both surfaces of the diskette tracks O and
Y T with a data pattern (=0RAT7)
(CMO=0, >100+H, >100, CYL, BYTE, MTFD,. Y, 0 where H=head #,
CYL=cvlinder #(0O or 340), BYTE=maximum # of brtes per
track, MTFD=address of data pattern to write (ZDB&7),
and Y=selected unit #). The test then reads the
formatted tracks with the transfer inhibit bit set tor
the‘ number of loops selected. It first reads all heads
of cvlinder O for the seecified loors, and then reads
all heads of cvlinder »4C for the sepecified # of lToops
(CMO=0, ZA00+H, 100, CYL, BYTE, 0. Y, 0 where H=head #,
CYL=cvlinder # (0 or 4C), BYTE=ma=imum # of b%tes Per

track, and Y=selected unit #).
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FORMAT: VERE ~ MT

START MARGIN TEST

R WOARNING ###tissass

ERRORZ MAY BE EXFECTED IF THIS TEST IS RUN WITH BOTH RETRIES
AND PRECOMPENSATION DISAERLED.

HOW MANY TIMES ﬁD YO WISH TO LOOF ON READ?T (HEX DEFALILT=20)
OO YOU WANT TO READ WITH RETRIES? (0=NJ, 1=YES)DEFAULT=00 -
DD YOU WANT WRITE PRECOMPENSATION? (O=NO, 1=YES)DEFALULT=00 -
ERROR COUNTS

DATA = 0000 TIMING = 0000 STATUS=0000-

MARGIN TEST COMPLETE

ACTION: After inhibittine the controller retries and
caontroller precompPensation if selected the
test formats both surfaces of tracks O and >40.
The test reads the formatted tracks with the
transtfer inhibit bit set for the specified

amount of JToops,
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S.2.2

T.2.3

STANDARD DOCE INITIALIZATION

Reference Diagnostic Handbook or DOCZ FProgram [Descrietion

(FDN .

PRUOGRAMMER PANEL DOCS INITIALIZATION

When runnine ODFLOFP in the Front FPanel Mode, besides asking
the auestion IDLE ON ERRORZY. the IT verb guestions are

asked.
NOTE

As only the EA wverb is run in the Frogrammer Fanel test,
take the default value (3FF) for available units in IT verhb

(this mode tests onlwvw the selected unit).

After all initialization guestions are answered by the

operator the test will start executing. The first 4auyestion

asked iss
IS THE DISEETTE FORMATTEDT (O=N0, 1=YEZ)DEFAULT=0

If the answer is no the test will abert. Therefare. if a
fFormatted diskette is not installed, install one and answer
the guestion ves. The test will run approximately 5 minutes

before operator interaction is resuired. OFf course this
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time will be longer if any @rrors ococcur, Should an  error
occur the error number will appear on the front panel. When
the test starts Fart £ orerator interaction is reguired,.

rpanel. At this roint the operator is being Prompted:
INSTALL A WRITE PROTECTED DISKETTE AND FRESS RETURN EEY

After doina this the aperator depresses HOALT. CLEAR, then
RLIN. If an error occurs the error # will be displaved

aotherwise the 790 will idle with a 0000 an the front

rpanel. At this time the operator is being prompted:

INSTALL A NON-PROTECTED SINGLE DENZITY DISKETTE

LEAVING THE DOOR OFEN AND FRESS THE RETURN KEY

After doine this the operator depresses HALT, CLEAR. then
RLIN. If an erraor occurs the erraor # is displaved. The 220

idles with a 0000 displaved The operator is beins prompted:
CLOZE THE DOOR AND FRESS RETURN KEEY

After dainga this the operator depresses HALT. CLEAR. then
RLIN. I¥ an error occurs  the error # will be diselaved

otherwise the 220 will idle with 0000 on the front panel.

At this time the operator is beings prompted
INSTALL A DOUBLE DENSITY DISKETTE AND FREZZ RETIIRN KEEY
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NOTE

The diskette mustk be properly formatted for correct

operation.

After doing this the operator depresses HALT. CLEAR, then

]

RUN. If an error occurs the error # will be displaved. The
aperator now has 20 seconds to check the door leocked. AFtér

about 20 secands the 290 idles with 0000 displaved. The

oPperator is beins asked:
WAS THE DOOR LOCKED? (O=NO,1=YEZ) DEFALLT=1 -
I1f the cperator answers no the suestion is asked:

WOULD YO LIKE T3 TRY AGAINT(O=NO, 1=YEZ)DEFAULT=0 -

If the operater answers ves the test loaps back and locks
the door for another 20 seconds., This laoop mav be repeated
3s many times as desired. I¥ the oPerator answers ves to

the door being locked (or does not try asain) the w70 Starts
executing Part 9. The 970 idles diselaving a 0000 on  the

front ranel askine the opPerator:
IS THE QISEETTE FORMATTED®(O=NO, 1=YES)DEFALULT=0 -

Answering no to this guestion will cause the test to abort.
If the arperator gets this far, a formatted diskette is

installed. The 4auestion is intended for use in normal
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oPrerations where the E? verb mav be run by itself.
DOES THIS SYSTEM HAVE BATTERY SUPPORT?(0O=ND, 1=YEZ)DEFALILT=0

If the answer is no the test.abmrts. If the answer was ves

the 9920 idles displaving a 0000 asking the orerator:
HAS THE FOWER BEEN CYCLED?(0O=NQ, 1=YEZ)DEFAULT=0

If thev answer is no the %90 idles displaving a 0000

prometing the orerator to:
TURN OFF SYSTEM FOWER FOR 20 SECONDS.

If the orerator answered ves to power being cvecled or if  he
turns  off pPower for 30 seconds and then back on the test ics

executed.
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ERROR MESSAGES AND ERROR NUMBERS

When an error accurs in the execution of anvy pPart of the
test (if error message pPrinting was enabled in .IS), an
error messagse will be pPrinted on the selected error message
autput device. The error messase indicates which error has
accurred. The error message number will also arpear on the

front panel. The error messases are listed in table Z.

TABLE 2

NUMBER (HEX) ERROR MESTAGE

12

FART 1

1-1 NO COMMUNICATIONS WITH CONT REG XX

CHANGE THE CONTROLLER
Fart 1 could not write and read back bits to the controller
reaister printed. This indicates a bad controller board.

1-2 ND SET/RESET BIT XX OF CONT REG XX

MAY BE THE CONTROLLER OR TILINE
Fart 1 could fnot set and/oar reset the indicated bit of the
contraller resister pPrinted. This indicates a bad controller
board or the TILINE is not working correctly.

1-3 NI SET/RESET CONT REG 5 BIT XX

MAY BE CONTROLLER OR TILINE
FPart 1 could npot set and/or reset the indicated bBit of

controller register 5. This indicates a bad controller board
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14

15

17

ar the TILINE is pot workine correctly.

1-4 NO SET/RESET CONT REG O BIT XX

MAY BE CONTROLLER OR TILINE
Fart 1 could not set or reset the indicated bit of
controller resiéter 0. This indicates a bad contraller board
or the TILINE is not workine correctlwv.

1-5 STORE REGISTERS ERROR

WORD1I  WORDZ2 WORD:Z

XXX XXXX XXXX
Fart 1 has done a store registers command and the words
written do not compare with a table which contains  the
correct words for each tvee of diskette.

1-& NO UNIT SELECTED,

REG O SHOULD=CO0X0 REG 7 SHOULD=A0O01

REG O = XXXX REG 7 = XXXX
Fart 1 issued a restore command with no unit selected, the
expected error status from resisters O and/or 7 was not
recieved.

1-7 FAIL SELF TEST CONTROLLER REG 7 o= XXXX

EXPECTED REG 7 = A100 AFTER I/0 RESET

REG O = XXXX REG 7 = XXXX .
Fart 1 issuyed an I/0 reset, the expected error status in

register 7 was not set.
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NUMBER (HEX) ERROR ME%ZAGE

1A

1R

1c

1-2 TILINE FLOFFY CONTROLLER REG DATA TEST
WAS EXF REG.
XXXX  XXXX XX

Fart 1 writes various patterns under variocus masks to all

[
-
n
.
-—’
-
g

controller resisters and then reads the resister

register indicated did not return the expected data.

1-7 FAILURE IN REG 7 INTERRUFT LOGIC
Fart 1 tried and failed to generate an interruept by settina

the interruprt enabled bit in register 7.

1-A #AILURE IN REG O INTERRUFT LOGIC
Part 1 tried and failed to senerate an interrupt by settins
each of the four attention interrupt bits in resister O.

1-B TILINE TIMEOUT ERROR

R7 STATUS EXFECTED=A0ZO

REG O = XXXX REG 7 = XXXX
Fart 1 attempts to cause a TILINE timeout bv writing to
TILINE address 1FFBFE. Resister 7 did not return with a
TILINE timeout status.

1-C ERROR DID STORE REG WITH WC = XX

WORDS TRANSFERED = XX
Fart 1 issued a store resister command with the word count
shown in the messase. The number of wards transfered however

was not equal to the word count in the command.

PAGE 4% 223013239-2201  REV. #C



NUMEBER (HEX) ERROR MEZSAGE

10

NONE

NONE

1-0 NO TILINE TIMEOUT IN 2 SECONDS
Fart 1 attempts to cause a TILINE timeout bv writine to
TILINE address 1FFBFE. If no TILINE timeout occurs within 3
seconds this error messase followed by the contreller status

message will ke printed.

## CONTROLLER MALFUNCTION ##
This messase will be pPrinted after part 1 completion if
there are any data, status, or timine erroars in anv of the
nine subtest of Part 1.

INTERRUPT TIMEOQUT ERROR

FLOFPY INTERRUFT DID NOT OCCUR IN & MS
This messase may be printed with errors 17 or 1A. If durine
the florpy interrurt test in Fart 1 the Ffloppvy interruet
daoes not  woccur this messase will be printed with either

age 19 or 1A dependineg on how the interrupt is  bheino

3
m
n
n

n
[(]
~+
]

NOTE

Farts 2, 2, and 4 have no error messases of their own.
However, they mav outeput error messases +Ffrom the command
issuers status «checker, reset, interruet, and comeare data

subroutines.

PART S

FAGE 50 Z2E0139-9201  REV. #U



NLIMBER (HEX) ERROR MESSAGE

51

)
0

5~1 ERROR FPART S SI TEST

REGO STATUS EXF=04XX REG7 STATUS EXF=A001

REG O = XXXX REG 7 = XXXX
Fart 5 attempts to set the seek incomplete bit in resister
0, and the unit error bit in reasister 7 by trvina to write
rast the last surface, last cvlinder. and last sectoar. The
status returned in resister O and/or register 7 was not the
expected status.

5-2 ERROR FART SC

DID WRITE WITH WC=0 BUT DATA CHANGELDR-

EXFPECTED DATA = ESES BUT GOT DATA = XXXX
Fart 5 after formatting the diskette to data pattern ESES
did a write command with the word count set to zera. The
data pattern expected had «changed when the diskette was

read.

5-2 ERROR PART 5 BUSY FLAG SET
DATA (MSE SHOWD BE 0O) XXXX

g

Fart 5 has issued a write command using the status resisters
as the write buffer. The test then reads these words back
and vef;Fies that bit O of register 7 is not set. This is
the idle bit which should not have been set befoare the write
comménd completed. This message prints the register 7 status

that was stored on diskette.
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NUMBER (HEX) EﬁRDR_MZSSAGE

54 S~4 FPART SA TIMEOUT ERROR
NO COMMAND TIMEQUT IN 500 MS

Fart S issued a read command which did not complete in the

time allowed.

5 S-5 COMMAND TIMEOUT ERROR
REG 7 STATUS EXP= A004
REG O = XXXX REG 7 = XXXX
Fart 5 issued a read command with an illesal sector # trvine
to set the command timeout bif in register 7. The status of
reaister 7 after the read did not have the expected data.
e S—& DID A READ WITH WORD COUNT O

o

EXPECTED DATA = O BUT SOT DATA XXXX
Part 5 did a read command with a3 word count of zero into a

read buffer with a known data pattern. The expected data in

the read buffer had chansed after the read.
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NUMBER (HEX) ERROR MESSAGE

[y
r

&3

NONE

FART &

-1 FAILURE TO SWITCH HEADS O TO 1, CYL O

REG. 7 STATUS EXP=C000

REG O = XXXX REG 7 = XXXX
Fart & attempts to do a head or track switch failed. The
expected status of reagister 7 did not set set.

A2 FAILED To SWITCH HEADS FROM 1 TO O CYL.O

REG. 7 STATUS EXP=C000 ‘

REG O = XXXX REG 7 = XXXX

Fart & attempts to do a switch of head or track failed. the

1]

expected status of register 7 did naot set set.

&—3 PART & HEAD SWITCH FAIL ON DATA COMPARE
Fart & writes a known rattern to diskette switching heads
durins the write. The test then reads the data written and
compares it to the known eattern. This message 'is printed if

the data does not compare between the write and the read.

FART & HEAD SWITCH FAILURE

o~

This messagse mavy be printed Just before error messases &1

and &2. The messase simply indicates a failure in Fart 4.
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NLUMEBER (HEX) EﬁRDR MESSAGE

71

FART 7

7-1 DATA NOT EOUAL TO ADDRESS

ADDRESS=XXXX

DATA=XXXX
Fart 74 attempts to address all unmapred memory by writing
the address of every word of memory intn_itselF. This
messase is printed if a memorv word in the first 322K of
memory does not contain its own address.

7-2 COMPARISON ERROR IN MAF MEMORY

MAFP ADDRESS=XXXX

MAF BIAS=XXXX :

TILINE ADDRESS=XXXXXX

EXPECTED DATA=XXXX

DATA READ=XXXX
Fart 7B tests mapred memory using the same pProcess as Fart
7A on 20 bvte blocks at thg beainning of each 4K  boundary.
This message is printed if the data read is not egual to the
least sianificant bits of the data word s address in any of
marrPred memorsy.

7-% CONTROLLER ADDRESSING ERROR

THE TFCZ MAY ALSD BE ADDRESSING XXXXXX

AS ITS TILINE CONTROL SFPACE ADDRESS
Fart 7C searches marped memory lookine for 2 words which the

floppy controller mavy be addressing as a control SPACe

address in addition to the real contro)l space address. This

mescaqe is printed i¥f the diasnostic determines the
controller is addressing mare than one set of 2 words as its

FAGE 54 2ED01IY-901 0 REV. #C



NLUMBER (HEX) EéRDR MESSAGE

tiline peripheral contral skPace.
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NUMBER (HEX) ERROR MESZAGE

FART &
21 2-1 ERROR WRITE FROTECT TEST EXFPECTED -REG O = 20XO
REG O = XXXX REG 7 = XXXX
Fart = asks for a write protected diskette tea be installed.
After the response the status checked indicated a write
protected diskette had not been installed.
= #-2 ERROR OFF LINE., NOT READY UNSAFE TEST
EXPECTED REG O = DOXO
REG O = XXXX REG 7 = XXXX
Fart & asks that a sinole sided diskette be installed with

the door left oren. After the response the status is checked

for the off line bit, not  ready bit, and unsafe hbit in
register 7 being set. This messase is printed if ane aof

those bits is not set.

2~3 ERROR IN STORE REGISTERS VALLES
EXFECTED
XXXX XXXX XXXX
RECIEVED
XXXX XXXX XXXX
Fart 5, uses a store registers command to determine if a
diskette is single or double sided diskette bw comParine the
returned wprds with tables containins. the prorer single or
double sided Parameters. This message will be pPrinted if

the returned words do not compare with the expected data in

the correct table.

FAGE

i
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MUMBER(HEX) ERROR MESSAGE

FART @

-1 DATA INTEGRITY TEST FAILED. MAY BE DUE
TO A BADLY FORMATTED DISKETTE

Fart 9 tests that data will not chanse after a pPower cycle.

This message prints if there is bad data on the diskette

after the power cvecle. This mavy be caused bv having a

diskette which was formatted incofrectlv hefore the Power

cvele or by data actually changing due to the power cvole.
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NUMBER (HEX) ERROR MEZSAGE

NOTE

COMMON SUBROUTINE ERROR MESSAGES

The Ffollowina errar mes

L

ages are senerated by subrootines
which are used bv all or some of Parts 1 thru 9. The

°H

followina subroutines contain at least one error messan

@

Command Issuer, Status Checker, Reset, Flopevy Interrupt.

'-.

~ompPare Data, and the OFff Track Disc test (OT verh).

-1 ' UNIT=X REG.7
FLOFPY STATUS. UNIT=X REG.O

XXXX
XXXX

STATUS ERRDR  CONTROLLER STATUS  COMFP=X ERR=X IDLE=X
T.F.C. REG.

- FLOPFY STAT COMD HO /R R A LCYL A BYTEC MEM AD SEL  CONT STATUS
XXXX XX XX XX XX XXXX XXXX  XXXXXX XX XXXX

COMMAND ISSUED
FLOFFY STAT COMD HO /R R A CYL A BYTE C MEM AD SEL CONT STATUS
XXXX XX XX XX XX XXX X XXXX XXXXXX XX XXXX
The Status Checker subroutine senerates this error message
it the status in resister 7 has the erraf bit set, or the
complete bit is not set. This messase will only be Printed
if the status check flas has been set (contains nonzero
data). This messase contains several error messases not
associated with an error number. Section 5.2.1.13% of this

FI' defines parts of this status error message.
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NUMBER (HEX) ERROR MEZSAGE

C-2 NR BIT FOR UNIT XX REZET TOO S00N
The Status Checker subroutine gsenerates this error message
if the not ready bit in register O is set for the wunit
indicated. This messase will not pPrint unless the status
check flas has heen set.

Cc-32 UNEXFEETEﬁ FLOPPY INTERRUFT AT XXXX

REG O = XXXX REG 7 = XXXX

The Flapey Interrupt subroutine aenerates this messase if

Py

a floppvy interrupt occurs that was not expected. The
address gaiven is the address of the next instruction to be

executed after the interrupt subroutine completes.

C—4 THE TFC DOID NGT RESFOND IN 10 SECONDS

]

The Command Issuer subroutine generates this error 1if a

command was  issued and was not completed within 10

secands.

C-5 THE ATTN LINES DD NOT SET IN 10 SECONDS
The Command Issuer subroutine senerates this error if a
command was issued without the resister 7 interruet
enab]ed'bit set and none of the attention lines in

register O aets set within 10 seconds.

m
(g
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NLUMBER (HEX ) EﬁRDR MF SSAGE

(2]

C—& IDLE RIT SET WITHOUT A COMFLETE OR ERROR
REG O = XXXX REG 7 = XXXX

The Command Issuer subroutine sencerates this err if after
issuine a command the idle bit in resister O is set but
the complete and/or  error bits in resister 7 do not set
set.

C=7 IDLE DID NOT OCCUR WITHIN 2.5 SECONDS

AFTER AN 1I/0 RESET

REPLACE THE CUNTRDLLER
The Reset subroutine issued an I/0 reset. This forces the
contrdlier to do its selftest. This message is printed if
atter waitine 2.5 seconds for the selftest to complete the
idle bit in register O is not éet. This indicates that the
selftest did not pass and therefor the controller board is
Prabably bad and needs to be replaced.

C-8 DATA COMPARE ERROR

CYL SECT HEAD WONT EXFT RELCD

XXXX 0O0XX 00XX XXXX XXXX XXXX
The Print Data Compare Error subroutine seneratec thie
error .iF the ewpected data and the actual data do not

cComPare,

PART NUMBERS

FROGRAM DESCRIFPTION L2301 29-9201 (PN
SRC, FD ROFF SOURCE 2001 (ZRC, PO
LIST. FD ROFF LISTING . =2001 (FD)
FICHE KIT | =-000% (SF)
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OOFLOP LINKEEDN TEST

OOFLOP BURN IN LINK

TFCONT1, MAIN MODULE

TFCONTZ

TFCONTZ

TFCONT4

FAGE

-1004

-S04

_ ~ 700k
-100%

—200%

=700

—-1003

—-2003

—Z003
22509746£-1001
-2001

-2001
2250977-1001
~2001

-2001
2250973-1001
2001

~2001

(FLO)
(LML)
(L)

(FLO)
(LML)
(L)

(OBJ)
(L3T)
(SRC)
(OB
(LET)
(SR

{OR.1)

b

(LST)

b

(SR)

{QER.1)

(LET)

(SRC)

&1 2250139-2901

REV.

#1



TFCONTS Z2230977-1001 (AR
=2001 (LST)
-2001 (SRC)
TFMSGS, MESSAGE MODULE - 2250575-1001 (0OBRJ)
2001 (LET)

-2001 (SRC)
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SUOFE

This document describes DE10FD. the TILINE controller  and
ten mesa-hbvte disk test., This test was written to verify

the correct oreration of the tern mesa-hvte disk caontraller

and the assaciated disk unit. This test also has some
utility routines which aid the operator in trouble

shootins. The structure of this test is such that the
operator mav run the complete test, serparate parts of the
test, wor anv individual test. The diasnostic alse has some
unigue utility routines which aid the operator in  trouble

shooting the controller and disk drive.

FAGE 4 ZE2S0113-9301 =R



3
H

REFERENCES

In additicon tn the %0 documents listed in the Diasnostic

Handhaok the followins documents should be referenced.

2}
Bk

75039201

Ten Mesa-bvte Disk Controller Specification F/N 2

Tern Meaa-hbvte Disk Installation

And OrFeration Manual F/N 246261-2701

Ten Mesa-hwte Disk Depot Maintenance Manual FP/N 9446242-7701

FAGE S Z250113-%701 #EB
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ECLITFMENT AND SOFTWARE REQUIREMENTS

EALTPMENT REGUIREMENTS

In addition to the eauipment specified in the Diasnostic

Handboolk the following esuiepment is resuired.

Ten Mesa-bwvte Disk KEit F/N 937500

FR0 Computer with a minimum of 12K words of memory

SOFTWARE REQUIREMENTS

The diasnostic consists of the following modules.

Linkable Farts @ DS10M1
DE10M2
DS10M2
DS10Ms

[DE10FPD. Linked Test P/N Z2501132-1006 (FLO)

FAGE & 2250113-9301 #R



4.0 LOADITNG

loadine procedures  for all media are contained in the

Digsnostic Handbook (945400-3701).
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TEST EXECUTION AND DESCRIPTTON

IT VERE Initialize Test Farameters

The test pParameters should be initialized befors any other
verhb is ewmecuted. The IT verb mav be called at any time to
verity or change the parameters. The anlv ather verb that

can  chanse anv of the test parameters is the CM verb which

can change the unit under test.

EA VEREB Execute A1l Farts

The EA verb executes all parts of the diasnastic on  the

specified unit. The Parts are:

FART 1 QUTCK CONTROLLER TEST
FART =2 DIZE AND CONTROLLER TEST
FART = ANDRESSING TEST

FART 4 MEMORY ADDRESSING TEST

FART S MEDIA TEST
FART & INTERACTIVE FART

F.2.1 LA VERE Laoor an A1l excert interactive part

The LA wverb mav be used to laop on all parts ewcept the

interactive rart.

FAGE o 22501139901 =B
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E1 THROLGH E& VERBS

Each rart of the diasnostic mavy be executed separatelw b
usina the verbk corresponding to the pPart number to he
exeruted. When the specified weart has completed. the

diaganostic returns to DOCET,

L1 THROUGH LS VERBS

Fach part of the diasnostic except the interactive part mavy

he Toopred on.

ET VERE Execute Subtest

Each part mav contain sevral subtest. To execute a subtest
anly the ET verb mavy be used. When the ET verb is entered
the the verb will then ask for the subtest number. When the
subtest has comeleted control is then returned to DACS. The

subtests assaciated with each rart are as follows.

FART 1 SURTEST 1-32
FART 2 SURBTEST 4-~19
FART = SUBTEST 20-322
FART 4 SURTEST 25
FART 5 SURTEST 232
FART & SUBTEST 24

FAGE £ 22501139201 #R



S5.5.1 LT VERE Loorp On Subtest

ian

o~

Each subtest mav be looped on using the LT verb. When the

L.T verb is entered the verb will then ask for  the

number. This does not include rart 4.

M VERE Check Multirle Units

The CM wverb mavy be used to ewxecute an LA VERE

available units,.

UTILITY VERES

The followine wverbs have been included in  the

diaganostic to aid in findine eproblems.

VERE FLNCTION

I ISSUE COMMAND

M ISSUE MULTIFLE COMMANDE

La LOOF ON MULTIFPLE COMMANDE
nc DISFLAY LAST COMMAND

=R STORE REGISTERS

cD | COMFARE TWO BLOCES OF DATA
Fo FORMAT DISK

OT DISFLAY TRACE

AL DNISE AL IGNMENT VERE

FAGE 10 AER011E-9201 #H
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5.7.1 IC VERE ISSUE COMMAND

S.7.2

Lh

[

The IC wverb may be used to issue a disk command which the
operator has created outside the diagnestic or a disk
command found in  the diasnoestic. The onlv information
required bwv this verb is the memory address of the command
and whether the status should be checked after the command

has completed.

IM VERE ISSUE MULTIPLE COMMANDS

The IM verb may be used to issue more than one command. The
commands must be stacked in memorv in the order in which
thev are to be issued. The information resuired by this
verb is the number.mF commands, the memory address of the

first command and whether status should be checked atfter

each command has completed.

L VERB LOOP ON MULTIFLE COMMANDS

The LO verb will issue multiele commands the same as the IM
verb however when the specified number of commands have
been issued the wverb starts over with the first command

instead of returnins to [DOCE.
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5.7.4

O VERE OISFLAY LAST COMMAND

The I verb mavy be used to diselaw the last command issued
with the status returned by the disk and the disk

contraller.

%R VERE STORE REGISTERE

The =R verb does a Store Reasisters command then erints  aut

T

the information returned by the command.

» ' VERE COMPARE TWO BLOCEKES OF DATA

The Il verb mav be used to compare two blocks of data. The
required inputs faor  this verb are the two startine
addresses for the comPare and the number of words to
compPare. When a miscompPare is found it is reported and the

comPare continues until the next miscomeare is fFound or the

reauired number of words have been compared.

FOr VERE FORMAT OISk

The FIO  verk mav be wused to format the whole disk. The

selected disk is formatted with the sectors/recard = 1 and

the word count = maximum number of words allowed when the

sectors/record = 1.

FAGE 12 FREOI12-9201 #B



5.7.2 DT VERE DISPLAY TRACE

A trace table is kept bv the command issuer subroutine of
the last 10 ﬂisk commands., The DT verk will print the last
10 commands when executed. The commands will be diselaved
as thev were aiven to the command issuer. The commands are
listed in the arder thevy are executed, oldest command at

the top aof the list.

5.7.% AL VERE DISK ALIGNMENT VERE

The AL verhk will do unformatted reads from the ovlinder and
head specified. If two read locations are specified the

verb will alternate between the two.
5.8 SUBROUTINES

The diagnastic has subroutines which may bhe called by anw

test.

FAGE 1
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T.8.1 COMMAND ISSUER SUBROLUITINE

All commands are issued byv  calline the command issuer
subroutine. (CISUER) This subroutine can issue commands
with or without interrupts. After the cammand is issued to
the disk contraller, the CIS (Command Issuer Subroutine)
spins for 20 sec. Or until a disk interruept occurs.

When the C.I1.5. finishes issuing the commands and if the
status check flas is set, it «calls the status check

subroutine (SCHKER) which checks the controller status and

the disk status to see.if anvy error bits are set.

5.9 FARTS 1 THROUGH &
S.%.1 PART 1 QUICK CONTROLLER TEST

Fart 1 is a guick test of the contraller. If this pPart of

the test fails there is a problem with the controller and

the rest of the test will erobably not run correctlyy,
S5.%7.1.1 SURTEST 01

A1l of the bits in the slave losic that can be written and

read are tested by writine and readins them under a mask.

The 14 patterns are 0, 1111, 2222, ....FFFF.
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S.7.1.

S.7.1.

2 SUBRTEST 02

Al af the unit select lines in word & of the LLT.O slave

reaisters are set to 0O, The disk status is then checked., It

1

W

should be “C000° (off line and not readv?). A reset command

in the 990 is eweciuted then the U.T.C. status is chechked.

in

It should be “ALO0T (idle, error, and abnormal completion.
3 SURTEST 03

A store registers command with address S7FE is issued to
the U.T.C. and the status is checked after the command. The
descriptor Parameters read from the U.T.C. are then checked
asainst the descriptor values for the disk. If the
descriptor words read do not compare with the list. an

error is printed.

= PART 2 CONTROLLER AND DISK TEST

FPart 2 is a test of the disk and controller.
1 SURTEST 04
This test issues seek commands to cylinders 0,10,20,30,and

40 and does a restore after each seek. The sesgks are naot

done by the controller but a complete and idle status
should bhe returned. The restores should be done bw  the

controller.
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Y. 2.2 SURTEST 05

This test issues 32 write unformatted commands to different
cvlinders  each follewed by a read unformatted and a
restore. The data is checked for errors.

= SUBRTEST 04

This test tirst formats the entire disk, then does an
unformatted read, «checkins the read format asainst the
correct format. Ten reads are performed.

4 SUBTEST 07

This test formats a cvlinder. writes data to it, reads the
data, and then checks the data. This entire operation is
performed on ten different cvlinders. Also, a retrv check
is run ten times. This test is performed by timine a write
data command which writes data to all  twentv—four sectars
of  one  track. The track is formatted at the max ward
count.

S SURTEST 0=

The transfer inhibit bit of the command word is  tested by
issuina a read command with this bit on and checkins that
no data was actually transferred. The track is  formatted
first to  insure that this test is inderendent of other

tests.
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SUBTEST 0w
This test cauwses an I0 {header) error (IE} by doins & write
farmat and a read unformatted to met a  acoed  header. The
test then changses each of the three words of header and CRO
ane at a timss wverifrving  that the IE kit is set by the
cantroller upon trving to do a write to that address.
7 SURTEST 10
This test creates two search errors (3B} conditions  and

checks ta see if thev are reported by doing a write forma

i

of twn sectors/recard. Do a read of sector one whers no
headar 1s. &4 search error showuld be reeorted, Then do a

write and a read unformatted to eliminae the data swvnc

character. o a read of sector zero., Again a search error

i
ﬁ_:

should be reported.

2 SUHRTEST 11

This test creates a data error (DE) by doins a write format
command of 80 bytes. reading the header and data
back.changins the word count to twe. and then doins a write
unformatted to put the data back on the disk. The test then

& a read command. for two words, & CRC errar should

ot
n
n
=
m

gsult and the DE bit should be set.

i

FaAGE 17 F250113-7201 =k
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2 SUBTEST 12

This test checks the timeout error bit. This test rcauses a
disk opPeration timeout by attemptine to do a read from the
maximum sector address pPlus two. The status ward(is checked
for the TO bit beine set.

10 SUBTEST 13

This test checks the seek incomplete. To check the seek

incomplete error bit in the disk status do the followinat

1. Format the last track an the disk with the
sectors/record=maximum and the word count=100 words,

Ze Do a write to the last track with the word count=101
words. Check the controller and disk status. The
controller status should be AY01, Disk status should be
04XX where XX is don’t care.

2. After the write a3 restore is issued to clear the disk.

11 SUBRTEST 14

A write command is done with the word count=0 to wverify

that no data are written and that all of the words in the

record are set=0., The commands are:

1. Format track O with sectors/record=1 and word count=2,

JE A write is done with the word count=0. (Data=1234)

[8X]

A read with word count=2. The data read back is

checked, It should be O.

FAGE 12 2250113-9201 =B
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FLEG1E SUBTEST 15

This test checks the busv flas. In order to test the husy
flaga a write is done with its TILINE address eaual  fto the
address of the controller. Since the controller zhould be
husyw while the write is heins dans. the most  sisnificant

bit should be set. The commands dane ared

i. Track O is farmatted with woard count=12.
2 A write is done with the word count=2 and the tiline

address equal to the address of the controller.

3. Eiaht words are read back. The data is checked. It
should be zero.
= OSURTEST 14

TILINE timeout test does store resisters to test for TILINE
timeout by using an illesal memory address. This test does

not use the command issuer subroutine.

1% SURBTEST 12
The write amplifier test formats the disk for a write of
4094 wards {cause the controller to switch heads). Write

4024 war-ds then check for errors.

FacE 1% ZE50113-9%01 #R



SL.P.E.0 1A

L

The

daes

Firs

Zamm

head

stat

SURTEST 1%

cyvlinder switch test verifies that the disk controller
an auto increment from cvlinder HFF to cvlinder 100,
t format both tracks. Then issue a write unformatted
and to clean  track O, Then do a write to track HFF,
one. of enoush words to cause an auto increment; Check
Us.

PART = ADDRESSING TEST

Test

sect

1.

.1 SURTEST 20

20 verifies that the controller can address all of the
aors an one track correctlw. To do this it:
Formats track O with sectars/record=1 and ward
caount=g,

Eight words of data are written to each sector on the
track. The write is done to the last sector first then
the sector address is decremented to 0. The reason +for
this is that if a write modifies the next sectar the
next write want cover up the error. The data word used

is the sectors/record and sector address. Th data is

T

read back and checked. The read starts at the first
sector on track 0.

Gestor 15 (21 decimal) is addressed to check for
imeraper  sector selecticon in the disk drive or an

incorrect cartridas.

FAGE 20 22501129201 *H



3.2 SURTEST 21

Test =1 verifies that the contraoller can address everw

track on the disk. To do this it:
i. Formats the whole disk with sectors/record=l
wards/record=2.

2. FEiasht words of data are written to the first record

and

on

@ach track. The data is equal to the cvylinder address.

%, The data is read back and checked. In readine the

back,. the test starts at the middle cvlinder,

data

then

increments bv one decrements by two., increments bvy

. three, etco. until all cyvlinders are read.
4, 1000 hexidecimal random seeks are performed on

head.

FAGE =21 22501132-9201 *B
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L33 SURTEST 22

Test 22 wverifies that the controller can do variable size

sectors per record and aute increments. To do this it:

1. Formats the first 25 tracks with the sectgrs/record=x
(where = goes Ffrom 1 to the maximum aliowed) and the
word count is 1 word Pef record. The data used is the

sectors/record.

2. A read is then done with the word count equal to 50 hex
wards and the data read is checked. If an error is
found a messase is printed.

3. The sectars/record count is then incremented and the

test is done again until the sectors/record

count=max<imum.
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5.%.4 FART 4 MEMORY ADDRESSING TEST
This part contains onlv one test (24).
5.9.4.1 SURTEST 25

This test checks the abilitv of the disk controller to
address every memarwy location on the TILINE. Fart 4A uses
memory that is not used for storins the diasnostic as  its
buffer. If there is less than 4K words left after locadins
the diasncstic the test would be meaninzless, therefore the
test will output a messase of “INSUFFICENT MEMORY® and the
test will be skiepped. If enoush memory is available then
the test writes the address at the address in each buffer
location. The buffer is then written to cylinder O sector O
of the disk. The buffer is cleared. Then the data is read
back inta thé tuffer from the disk. Each location of the
buffer is then verified that it contains its address.

.The mar memory addressines (PART 4B)is tested in the same
manner as above except that the buffer is only 80 bytes
lons  on each 4K werd boundary and the test data is the
processor address and map bias used by the processor  to
address the buffer. If part 4B is skipped then it means

that the computer. does not have the memory mapring artion.

FAGE
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5 MEDNIA TEST

This test wuses the CRC character to verify all of the data

af the disk. The way it does this is to:l

1.

Formats the whole disk with the sectors/record=mazximum
(1 recard/track) and the word count=maximum.

A read with the word count=1 is done from each track.
The word that is read is checked and if a kit is bad
arvwhere on the track a status error should be reeported
with the DE error bit set. If the data word that is
read back is incorrect the read is ewecuted 10 times
and the number of failures in 10 tries is added to the
data error count. The reason that all of the words are
nat Jjust read back from the disk and checked is because
it would take a verv long buffer to accomodate the
data. The disk is formatted and read 4 times with
different data each time. The 4 data patterns used are
0000,  FFFF,  AARAA, and 5555. When the disk is beins
formatted each track gets different data pattern from

the track before. The data used goes as follows:

LOoF TRACE DATA
i 0 O
1 FFFF
= ARAA

FAGE 24 Z250113-%201 #B



= SEES

4 QGO0

= 0000

3 FFFF

MAX

< QOO0

c FFFF

4 ARAA

MAX

0 SE55

1 Q000

z FFFF

= AAAR

4 5555

MAX

FAGE 2% 2E250113-2201 #B



T.Y. b

FART & INTERACTIVE TEST

S.7.6.1 TEST 24

This test reauires the operators intervention so there are
e verbhs to loop on this test. This test uses the data from
test 22 so it is necessary to have run test 23 before test
24. lWhen the test starts ewecution it asks the operator if
part 5 (test 23) has been run. If the operator enters a o0
(no)  a messase will be ocutrput askins him to run Part 5. If
a 1 (ves) is entered the test will output a messase askins
if the power has been cvoled. If the answer is O (no) the
test will output a messase telling the operator to owvole
power. To crocle power First turn off power to the compPuter
then turn off pPower to the disk then turn power on to  the
disk and then turn Power on to the compPuter. IFf the answer
is 1 (ves) the test verifies the data on the disk has not

been modified by the pPower crvcle.
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L.0 MEZSAGES

“DEE10MBT 990 TEN MEGA-BYTE DISE TEST VERSION MO/YR RV”

The first messase epPrinted byv the diasnostic caontains the

month and vear of the last revision.

o
.
=%

HEADER MESSAGES

"MESSAGE " COMMENTS

to1.1 MESSAGES TO INITIALIZE THE TEST

sDISK TILINE ADDRESS D=FS00° Disk tiline address.
“DISkE INTERRUPT LEVEL D= 0D Disk interruprt level,
SUNIT TO TEST 007 Disk unit number.

“OTHER AVAILABLE UNITS(0-2 TERMINATE WITH FFIFF" Other

units.
“MAX ERROR COUNT EQUAL — FFFF- Maximum error number.

“INSURE THAT ALL DiSC FACKS ARE WRITEY Reminder messase.

“PROTECTED OR ARE SCRATCH FACKSS

FAGE 27 ZZB0113-9201 #R



Lol 2 MEZZAGES FOR OIM VERE

TADDRT Used bwv this and other verbs to aet an address.

COMMANDZ T Get number of commands.

401,53 MESSAGES FOR LT VERE

COMMANDS Y Get the number of commands,

TCHECE STY 7 Do wou want to check the disk and controller

status.

t.1.4 MESSAGES EXECUTE TESTS

TTEST — XXXX7 Get test pumber to looe an.

STEST DONEY Trailer messase.

TLUNIT XX UNDER TEST © The M verb is rnmow testing anpcother

unit.

TLOGE COUNT =XXXX" Outeut after each pass throush loope.

“ERROR COUNTSY  Output after sach pass throush loor and at
end.

TOATA =XXXX TIMING=XXXX STATUS=XXXX"

FPAGE 28 Z2250113-9901 #R



&.1.5 MESSAGES FOR COMPARE DATA VERE (CID
“MISCOMPARE AT XXXX AND XXXX”
“TOTAL WORD COUMT= XXXX-
&.1.4 MESSAGE FOR STORE REGISTERS VERE (SR)
“SECT/TRACK =XX OVERHEAD/RECORD =XX-

“TRACKS/CYL =XX CYL/DRIVE =XXXX~

&.1.7 MESSAGE FROM SELF TEST

“SELF TEST STATUS = XXXX-

A.1.8 MESSAGES FROM VERER TO ISSUE COMMANDS (Iﬁ)(IM)

“ISSUEING COMMAND NOW-

PAGE 2% 2250113-9701
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&.1.% HEADER AND TRAILERS FOR EACH FART

“FART 1°

“FART 1 DONE

- F'ART :_. -

“FART OONE -

o

“FART 37

“FART = DONES

‘PART 47

“INSUFFICENT MEMORY® Fart aborted end messasge.

“"PART 4 DONE -

“"FART 4A DONE-

“FART 4B SKIFPED © No mapped memory found to test.

“PART 5°

“FART

n

DONE -

“PART &~

“PART

o~

NONE -

“WAS PART 5 RUN LAST®”

FAGE 20 229011322201 =R



‘RUN PART S°

“HA

iy

SYSTEM POWER REEN CYCLED? -

“CYCLE POWER 7

401,10 MESSAGES FOR ALIGNMENT VERE

“NUMBER OF DIFFERENT READS? 1 OR 277

“CHECE STATUST -

“SEEK TO CYLINDER NUMBER?”

“SURFACE NUMBER? -

FAGE 21 22501139201 =B



ERROR MESSAGES

When an error occurs in execution of any part of the test,

an errar messase will be eprinted out, providing that the

print error flas has been set. The error mesase will

describe what tvee of error and alsoe inform the orerator

the test number in which the error occured. In some cases

errors  will be incurred while wusings the uwutility verbs,

These verbs cause the test number in the error messase

Print—-out to become all “"F s.

NUMBER “ERROR MESSAGE” COMMENTS

0 TCONTROLLER STATUS

“DISK STAT COMM SA /R R A (continued)

“XXXX XX XX XX XX {continued)

CYL A BYTE © MEMADD SEL CONT STATS
XX XXXX XXXXXX XX XXXX -

The above messase 1is a continuation to many erroar

T

messanes where the specific disk command and the status

af the disk or controller is needed. The data listed in

this message is taken from the tiline Peripheral contraol

g

srace after the disk instruction terminates.
-
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01

()=

04

O

07

“#ERROR# THE UTC DID NOT RESFOND IN 20 SEC © The command
issuer subroutine timed out waitine for a reseonse from

the disk controller.

“LUNEX DISEKE INT. AT XXXX° The disk interrurt level did

not match the level agiven in the IT verh.

“ERROR IN TEST — XXXX~

TCONTROLLER STATUS COMP=X ERR=X IDLE= X~

“MAX ERROR COUNT EXCEEDED, STOFPC The maximum error count

spacified in the IT verb has been reached.

TTEST  =XXXX IS NOT CURRENTLY AVAILABLE ° The operator
has specified a test that the diagnostic doegs not

contain.

“UTC REG DATA TEST -
“WALS EXP REG.
TXXXX  XXXX  XX7 Device resister on the disk controller

failed to retain data stored in it.
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o

10

11

1=

14

“ERROR RA=0 STATUS SHOULD BE COXO WAS XXXX7 With no owunit
celected the disk status showld report the disk off line

and not ready.

“R7 SHOULD BE A100 WAS XXXX AFTER IO RESETY Exrected
disk statuss idle. error, and abnormal camltetion

hecause of I0 reset.

“STORE REG ERROR © This messase will be continued with a

rerort of the command and error status.

“SELF TEST ERROR -

“REG TWd SHOULD READ O000-

“REG TWO WAS ——XXXX~

“PLEASE CGNSULTFMAINTENANEE MANUAL -~

“BEFORE CONTINUEING THE DIAGNOSTIC -7

SLOCEKE QUT NQT SET AFTER 2 READS © The disk controller
failed to set the loackout bit of the controller status
after the status had been read while the controller was

idle.

“DATA ERROR”
“DATA READ WAS — XXXX*

"DATA SHOULD HAVE READ - XXXX-

FAGE =24 2250113-9201 #B



1% “WRITE FORMAT ERRORS

XFDRMQT READ WAS - - =
14 7XXXX XXXX XXXX XXXX7
17 “FORMAT SHOUWLD HAVE READ - 7

146 TXXXX XXXX XXXX XXXX~7

12 “RETRY ERROR — RETRIED WHEN NOT REGUIRED”

e
0

“TRANSFER INHIBIT ERROR -
“LATA RECIEVED WAS XXXX s SHOULD BE XXXX° Data
transferred on a read instruction with inhibkit in

force.

20 “ID TEST ERROR”

“REG 7 SHOULD READ A310 BUT WAS — XXXX*

21 “SE TEST ERROR”

“REG 7 SHOULD READN AZOZ BUT WAS —XXXX~

“DE TEST ERROR”

[N
)

“REG 7 SHOULD READ AE40 BUT WAS —-XXXX-

22 “ERROR PART 2 XX TEST ~

“STATLS EXP= XXXX STATUS REC=XXXX”

FAGE
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24 "ERROR FART 2 =I TEST

RO STATIE  EXP=04XX REC= XXXX R7 STATUS

REC=XXXX"

25 "ERROR FART 2 7

“OI0 WRITE WITH WC=0 BUT DATA NOT OF

",

264 "ERROR PART 2 BUSY FLAG SET 7

s’

“"DATA (MSR SHOULD BE O) 7

27 TXXXXT

|:f|

“TILINE TIMEOUT ERROR-

e
A

“R7 STATUS EXP " AB20 REC= XXXX*

2% EXPECTED RATE ERROR. DIID NOT RECIEVE IT”

“R7 STATUS EXP= A20E REC = XXXX-

20 “WRITE AMF FAILLRE

“R7 STATUS EXF = 2200 REC = XXXX~7

=1 “ERROR PART 2N CONTROLLER DID NOT SWITCH-

’FRGM MAX HEAD CYL FF TO HEAD O CYL 1007

FAGE
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2 “DATA ERROR IN SECTOR - XXXX-

[N ]
(W3]

L

“DATA READ WAS — XXXX~

SSECTOR COUNT ERRORS
“ACCESSED SECTDOR GREATER THAN 20 Disks with more than
20 sectors will fit this drive. Insure that the disk

cartridese is the correct one for this drive.

“ERROR IN CYL ADDRESSING TESTS

“AT CYL -XXXX RECEIVED XXXX FOR CYL ADDR”

“ERROR IN VARIABLE FORMAT TESTS
“AT —XXXX SECTORS PER SECOND

"RECIEVED - XXXX A5 DATAT

“FART 4 DATA NOT EGUAL TO ADDRESS”
“ANDRESS=XXXX"

“DATA= XXXX Fart A of the memorv addressins test u

n
:
"

the address as data to test memorv addressins.

FAGE =27 22501132-9%01 #R



SEOCOMPARRTSON ERRECOE T MAF MERGRY

TMAFR BIAE= XXXXS

TTILINE ADDRESS= XXXXXY

TEAPECTED DATA=XXXX

TDATA READ=XXXXS Fart B of the memor~ adidrsssing
test uses the address and the bias as data to  best  mare

memaory addressing,

38 XX ERRORS IN A TRIES

3% “ERROR FART 5

TDID FORMAT WITH: 7

TWO= XXXX B/R= XX & DATA=XXXX DATA READ= XXXX-

TFROM CYL=XXXX SURF=XX-

40 “FART 5 LOOF ERROR

41 “ERROR DATA READ XXXX EXF XXXX FROM SURF XX YL 2XEX-

44 THRSTATIIS ERRORS

FRGE
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FART NUMBERS

FROGRAM DESCRIFTION
FROGRAM DESCRIFTION ROFF SOURCE

PROGRAM DESCRIFTION ROFF QUTRUT
Fiche Kit

O=10F0,

Linked Test

DS10ML, TEST MODULE ONE

DS10M2, TEST MODULE TWOQ

NS10M2, TEST MODULE ONE

DS10MS, TEST MESSAGE MODULE

PAGE =9
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-2001

~2001

0009

=-1006
—F00k&

=7004

-1003
-20032

—2003

FIVEE1-10032
-Q003

-20032

PIILEZ2-1003
—-2003
-20023

2EE0262-1003
-2003
—-2003

(FLI)

(=R, FID

(ANSI, FID

(

F)

(FLID)
(LML)

(L)

(OBJ)

(LIZ=T)

(5RC)

(OR0)

(LIST)

(SR

(OB.1)

(LIST)

(ZRC)

(ORB.1)

(LIZT)

(SR
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SROPE

The 2O0/2250 Fmulator and Buffer Niagsnostic (F/N
PEEOLL1-1004) tests the 2RO/ PPE0 Emulator (F/N

P41555-0001) and one of the Ffollowine buffer board
combinations: TMEP200-1 Ruffer Roard (P/N 24%273-0001) or
Buffer Module Assemblyw (F/N 41540-0001)3 SRPZ200A Buffer
Board (P/N 2942372--0001) or Buffer Moadule Assemblwy (F/M
Z41550-0001)3 or  the THMS?9R20A/21 Buffer HBEoard (F/N

24397 4-0001) ar Buffer Maodule Assembly (P/N 241565-0001)

derpending on which one is connected. The test exercises
all functions af the 2200/2920 FEmulatar and its

associated RBuffer Roard.

The test also includes a wverbk (7EM7) which compPletelyw
tests the ExPansion Memorv Roard when used.

Saftware Description

The 9200/9%80 Emuiator Diasneostic is a test that runs
under control of IS, I¥ I/ 1is throush the frant
Pranel, the error messagse number will bhe diseplaved on the
front pPanel.

Nate, that the Burn—In version of this diagsnostic does
not  test  the Ewxransion Memory Board. This test is
available as EXPRAMRBI (F/N Z2502Z27-1003). In addition,
the Burn—-In wversion does not  test the Tarset Lruy

Interface, ar the Trace Module/Emulator Interface.

FAGE & SAERODET-90L #0D



REFEREMCES

220 Imaganostics Handbook F/N 2454002701

Specification, #P0 Diasnostic Standards

Specificatian, 2200/9280 Emulator Module P/N 241552-9901
Specification. TMEY900 Buffer Module P/N 9415579201
Specification, SEPY200 Butffer Module F/N 241547-9201
Specification, THMEIVRO/21 Buffer Module FP/N 2415429701

Specification,. Trace Module
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ERUTFMENT AND SO0FTWARE REGUITREMENTS

Suesested Eauirment

FEo90/4 or FE90/10 svstem

2e0O0/9980 Emulator Module, F/N 9415550001

Trace Module, P/N 249210-0001

ne aof the following is also reauired:

T™:

by

2200-1 Buffer Maodule. P/N 949273-0001
=BFP 9900A Buffer Madule, F/N 949972-0001
TME2Y20A/31 Buffer Module, P/N 9439974-0001

Linking Information

EMUP0O0, Standard Link: 2250229-1004 (FLO)
Linkable Parts: LUNTEMU
EMUMSG
UNTACT
ACTHMSG
LINTINT
INTMSG
LUINTMEM
MEMMSG
LINISPD
SFPOMSG
LUINIRIY

RITMEG

FAGE = SEROZZV-01 #0



LUNIREG
REGMSG
UNILUR
LUBMSG
LINIBFPR
BFRMSG
LINITRC
TRCMSG
LINIBPC
BFCMSG
LINICPU
CPUMSG
OMSTRT
ALIO4A

DMEND

UNIETI
ETIMSG
LINITAR
TARMSG
LINTEXP
EXPMIG
NBGYRR
DRGMEG

LINTEND
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4.0 LAJADTMG ANMO INTTIALTZATION
4.1 Loadins
lLoading instructions for available 1oad media mav  he
found in the #%0 Diasnostivcs Handbook.
4.2 Initialization
4.2.1 The initialization auestions asked bv the diasnostic are
listed below. Far DOCE ipnitialization, refer to the 9790
Miasnostice Handhbook.
ENTER THE TRACE MODULE RASE ADDRESS DEFAULT=0100 -
ENTER THE EMULATOR CRU BASE ADDRESS DEFALLT=0140 -
####  WARNING  ##3##

EMULATOR AND I/0 DEVICE INTERRUPT LEVELES MUST NOT BE THE SAME
ENTER THE EMULATOR INT. LEVEL DEFALILT=000& -

4,5 After the initialization 4auestions are answered,. the
IMiaanostic then Performs some initializatieon Procedures.
The following messases apPpear hefore each procedure is
Pertfarmed.

SELEDTING EMULATOR CLOCK, EXECUTING RESTART
INITTALTZING EMULATOR W/"IE"
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P00/930 TEST VERRBS

Flease note that onlw the EMULATOR and a BUFFER BOARD
should be connected for execute verbs EI1-ES, and loop
verhs L1-1.2. The TRACE MODWLE should not be connected
during  these tests or error messases will result. The
TRACE MODLILE should be connected anlvy durins the EY Verhb
(Emulatar/Trace Module Interface Test) and its associated
loap verhb, L%. For the TS and associated loop verh LO.
aoniv an EMULATOR, BUFFER BUOARD. and TARGET SYSTEM should
bhe connected. Also, for the EM and assoaciated LE verbs,
onlv an EMULATOR,. BUFFER BDARD and EXPANSION MEMORY BOARD
should ke connected.

In the followins verhb descriptions the following
definitions applv?

Fraototvpe Memory refers collectively to either the
aon—board Emulator SKB RAM. or to the Tarset svstem RAM.
Control Memory refers strictly te the Emulator 512 bvte
woard an-—bhoard RAM.

In manv of the followins tests. in order to check out a
particular Emulater function. a small test procedure must
be l1oaded into Frototvpre memory {(either Taraet or
Emulator) and executed. IFf for anvy reason the test does
net complete ewecution or the Emulator does not  indicate

comprletion an  error messase such as the following misht
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be outeput: EMULATION FAILED or EMULATOR FAILED TO
INDICATE IDLE EXECUTION. The reason for  the latter
message is that manvy test procedures end with an IDLE
instruction.

HLTACKE- Halt Acknowledse: Rit 14 on the HOST/EMU CRU-IN
interfarce

EMREDIY—~ Emu Readv: Bit 17 on the HOST/EMU CRU-IN
interface

HSTRED- Host Readv: FERit 17 on the HOST/EMU CRU-OUT
interface

COMCMP— Command Comerlete: Bit 12 on the HOST/EMU  CRU-IN
interface

COMMNI—- Cemmand bit®? Bit 18 on  the HOST/EMU CRU-OUT
interface

INLLE- l1dle Rar bit: Rit Z1 on the HOST/EMU CRU-IN
interface

INTPEN- Interrurt Pendinga: Rit 22 on the HOST/EMU CRU-IN
interfare

INTENA- Interrupt Enable: Bit 23 on the HOST/EMU CRU-OUT
interface

The following is "a 1list of all Interactive and DNebus
Verbks contained in this diasnostic.

IT-INITIALIZE TEST

L1-LOOF ON HOST/EMULATOR INTERFACE TEST

L2-L0nP ON MEMIIRY TESTS EXCEPT SPEED TESTS
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L3~L00P ON RBITS REGISTER TEST

L4-L.00F ON LOWER AN UFFER BOUNDE HARLWARE TEST
LS—-1.rP ON BREAKPOINT HARDWARE REGISTER TEST
L&—L00P (ON TRACE FLNCTION ANDY HARLDWARE TESTS
1L.7-1.00P ON BREAKPDINT FUNCTION TESTS

La-Lo0P ON CPU TEST

L9-LOOF ON EMULATOR/TRACE MODULE INTERFACE TEST
LO-L.ODP (N BUFFER/TARGET SYSTEM INTERFACE TEST
LE-LOOP ON EXPANSION MEMORY TEST

LW-LOOP ON EXPANSION MEMORY WRITE PROTECT REGISTER TEST
S1-L00OF ON PROTOTYPE MEMORY SPEED TEST

S2-L00F 0N CONTROL. MEMORY SPEED TEST

LA-LLOOP ON PARTS 1-8

E1—-EXECUTE HOST/EMULATOR INTERFACE TEST
E2-EXECUTE MEMORY TESTS

E2-EXECUTE BITS REGISTER TEST

E4-EXECUTE LOWER AND UPFER BROLINDS HARDWARE TEST
ES-EXECUTE BREAKPOINT HARDWARE REGISTER TEST
E&~EXECUTE TRACE FUNCTION AND HARDWARE TESTS
E7-EXECUTE BREAKPOINT FUNCTION TESTS

“R-EXECUTE CPU TEST

E9-EXECUTE EMULATOR/TRACE MODULE INTERFACE TEST
TE-EXECUTE BUFFER/TARGET SYSTEM INTERFACE TEST
EM-EXPANSION MEMORY ROARD TEEST

EW-EXPANSTION MEMORY WRITE PROTECT REGISTER TEST
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EA-EXECUTE FARTS 1-2

HT-HALT EMULATOR

RS—-RESET EMULATOR

SC-SELECT CLOCK

GU-GENERATE  COMMAND

XT—-EXECUTE COMMAND TARLE

LLT-L.00OP DN EXECUTE COMMAND TARLE
SI.-SHOW COMMAND TABLE LIST
IE-INITIALIZE EMULATOR

SM-SELECT MEMORY (EMULATOR OR TARGET)
CE-READ CLOCK SELECTION

RR—-READ PROTOTYFE CFU REGISTERS
WR-WRITE PROTOTYPE CPLI REGISTERE
RM-REALl MEMORY

WM-WRITE MEMORY

RC-READ TARGET EYSTEM CRU FIELD
WE-WRITE TARGET SYSTEM CRU FIELD
OT-NEFINE TRACE CONFIGURATION
NB-DEFINE BREAKPOINT CONFIGURATION
RT-REAN TRACE SAMPLES

RE-RLIN EMINLATION

CP-RUN PROGRAM IN CONTROL RAM
PC-SELECT PROTOTYPE OR CONTROL. MEMORY
FE-PRINT ERROR COUNT

NE-DUMP EMULATIR STATUE
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LB-LUAD R BASE

L.O-LOAD CRLU

ST-STORE TR

SO-SET CRU RIT TO ONE

SZ-SET CRU BIT 7O ZERD

BT-TEST CRL BIT

BS-BIT SAMPLE

HO-CONVERT HEX TO DECIMAL

DH-CONVERT DECIMAL TO HEX

BF-SET BREAKFOINT

CR-CILEAR BREAKPIOINT

BL—-LODF ON SET RBRIT

LO-L00P ON ONE

LZ-LOOFr ON ZERO

IT Verb

The IT Verh initializes the Emulator bv settins up  both
the Trace Module and Emulator base addresses: settins up
the Emulator interrupt level; selectins Emulator internal
clock as the svstem clocks executing a forced Restarts
and initializins the Emulator with a "IE" (Initialize
Emulatoer) command which also selects Emulator SKR
Memor-v. The Niasnostic continues to use Emulator 2KR as
its memary  throushout all  the tests wuntil the user
changes to Tarset memorw with the “"SM" command (Select

Memory) as described in Section S5.12. I+ the Emulator
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cannot successtully select Emulator ZKRB Memorv, a warning

message is output.

in
X

Loor Verhbs
5.2, L1 Verb
L.1 YTaars on Part 1 (HOST/EMULATOR INTERFACE TEST).

S.2.2 L2 Vert

N

L2 loors on Part (MEMORY TESTE) excert speed tests.

R.2.2 .3 Verhb

03

.2 loors on Part (BITS REGISTER TEST).

5.2.4 L4 Verb

L4 loors on Part 4 (LOWER AND UPPER ROUNDS HARDWARE REGISTER TESTS).

5.2.5 1.5 Verhb

o

LS loors on Part (RREAKPOINT HARDWARE REGISTER TEST).
5.2.6 L& Verb

L& loorps on Part & (TRACE FUNCTION ANIT HARDWARE TESTS).
5.2.7 1.7 Verb

L7 loops on Part 7 (BREAKPOINT FUNCTION TESTS).
S.2.82 L2 Verh

LE loors on Fart 8 (CPU TEET).
5.2.7 L9 Verb

LY loors on Part 9 (EMULATOR/TRACE MODULE INTERFACE TEST).
F5.2.10 L0 Verb

LO Joorps on Fart 10 (BUFFER/TARGET SYSTEM INTERFACE TEST).

«2.11 LE Verhb

LE LOOFS ON THE EXPANSION MEMORY TEST.
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LW Verhb

LW LOOPE ON THE EXFQNSIGN MEMORY WRITE FROTECT resister test.

51 Verb

$1 leops on Part 2A (FROTOTYPE MEMORY SPEED TEST).
52 Verb

S2 loops on Part 2B (CONTROL MEMORY SPEED TEST).
I.A Verhb

LA exerutes Parts 1, 2, 3, 4, 5, &, 7 and & including the
memory speed tests in that order and loops on that
sequence.

EXECUTE VERRBRS

El Verb

El executes test FPart 1. Fart 1 tests the 14 Rit Data
Field on the Host/Emulator CRU interface’ interrupt
carabilitys entrY-inta and exit from run mode3 and atl
cantrol lines associated with each of the above
operations. This test does not check out the & Bit
Command Field.

The test hegins by executins a RESTART command. If the
contral eroaram is operatins properly the rpattern 4369
{(Ascii representation for "Hi") will appear on the Host
CRU-IN Field. This is the first and most basic check of
the Contrael Proasram and the CRU interface. Next an
invalid command opcode is output to the Control Proaram

to see whether it will properly reseond by raisins COMCMP
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{Command ComPlete) high which indicates an error
candition. Then a RESTART command is executed to Farcé
the Emulatar to the "tor" (meanins the besinnina) ofF the
Control Frosrams the communications eratocall is  then
Ppartiallv emxecuted by raising HSETRED (Host Ready) hish
and waitina for EMREDY (Emu Readvy) to ao  low. For a
detailed explanation of the Control Prosram and the
communications protocall refer to the 9900/9980 EMULATOR
HARDWARE SPECIFICATION P/N P41552-0001. In this
rartially executed mode the Control Frosram will echo anv
rattern that it sees on the Host CRU-OUT back to the Host
CRU-IN. The test uses this feature and writes patterns
of 2>FFFF, 22000, >4000, 2000, >1000, >800, ...2>0000 to
the CRU-OUT and checks for them on the CRU-IN.

The next portion of the test checks out the interrurt
Processina; the IDLE bit present at CRU-INS and whether
or not the Emulator can enter into and exit the RUN mode
successful 1w, First nf all, INTPEN (Interrupt Pendins)
is cleared sa that the emulator will recognize a new
interrupt. If the INTFEN bit will not clear. an error
message is printed and the the entire test will be
aborted. Orice this is successfully accomplished, HSETRED
is set hish which causes EMREDY to 9o low. When EMREDY
soes  Jow this causes an interrupt to be senerated. The

interrupt should be present at INTPEN althoush in  this
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rase this will not create a CRU interrupt since CRU
interrupts have been previously masked off with INTENA
{Interrupt Enable). I1f INTPEN does not indicate an
interrupt pPresent an error messase will be printed out.
Next, an interrupt is asain senerated usins EMREDY but
this time the CRU interrupts are not masked off. This
will «cause the test to Pprocess the interrupt throush its
interrupt processor and if for anv reason the interrupt
is not Processed, an error messagse will be printed.
Next, PROTOTYPE memory is filled with JMP % instructions
and an IDLE instruction is placed at address >500. The
FC is then set to 2500 and the prosram is run. Durinse
this operation, HLTACK (Halt Acknowledse). and IDLE (IDLE
Bit) are checked for eprorer oreration. Finallwv, the
interrupt feature is checked once more to see that HLTACK
creates an interrupt when the Emulator switches from RUN
made to CONTROL. mode. This concludes the E1 Interface
Test.

E2 Verhb

EZ executes test Part 2. FPart 2 tests Emulator or Tarset
Memorv (derendings on which has been pPreviously selected
with the "SM"-Select Memorwv command}) and Contral Memarwy.
Roth sets of memory are tested with a Pattern Test. an
Address Test and a Speed Test. The wverb reauests

heginning and ending test addresses and uses these bounds
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in the Pattern and Address tests. This feature of the
Memory test canm be used to check out the Expansion Memarwy
Roard. The initial be=innin® and endins bounds at
startup of the test are from 20000 to >IFFE which would
include onlv 8KB of Prototvre memory, either Emulator or
Tarset. Once the bounds are modified thevy remain as
modified throushout all 1loor and execute verbs usins
these memory tests. The Speed tests do not use the same
bounds as the Pattern and Address tests but instead check
memory in blocks of either O0-8KR, 0-14KE or 0-44KR
derendins on whether the Buffer connected is a
TMS99R80A/21 and dependin® on whether the besinnins
address is above a certain 8KB boundarv.

The Fattern Test is the same for both Prototype (EMU 8KE
or Tarset) and Control Memorvy. It consists of writing
and readine specific patterns (38000, 24000, >2000 ,....
»0000, >FFFF) to each serarate memory location. Each
Ppattern will be written to all memory in one coperation
and then read back in one operation until all epatterns
have been used. If anv bit errors occur writine or
readins memory or if there are anv Data Bus problems,
this test should find them.

The Address Test will ke the same in both Control  and
Prototvere memorv. In this test each memory location is

loaded with values that are equal to the address beins
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accessed. In this wav the address lines are tested to
see if a value is written into the wrons loacation. If an
errar occurs., the address of the error, expected data and
actual data are returned.

The tvrPe of Procedure used for the Speed Test is the same
for both Controel and PrototvrPe memory. The test cansists
of downloadine a test pracedure into lower memory which
successively writes and reads alterpnatine "17s8" and "07s"
to each memory laocation, testins all memory locations one
at a time. The procedure starts out by fillins memory
with >AAAA'S, then, besinnins with the first available
memory location it writes 25555 to that location and
immediatedly reads it hack. shifts it left by <one and
writes it asain to the same location, reads it back
asain., shifts it fo the risht this time and writes it
once asain to the same location. The final result should
be that memorv will be filled with >555%5"s. If anv sreed
errors occur during this test thevy will propasate throush
and the final value will be different from 2>5555. After
the test is throush runninas the Diasnostic reads all
memory and rerorts anvy errors along with the address of
the error and the actual and exrected values.

E2 Verh

E

U

executes test Part 3. Fart % tests the Hardware Rits

Register by usina two test subroutines (RIPTST and
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WRTPAT) and bv exercisine all the verb commands which set
and reset each of the bit locations an the resister.
RIPTET (Riepple Pattern Test) is a subroutine used in this
and subsequent E Verbs which writes and reads various
Ppatterns (3000, »4000, 2000, »1000, ..., >0000) to a
selected hardware resister, reportins anvy errors and
displavine both expected and actual data patterns. This
test should locate a bad bit location in a register.
WRTPAT (Pattern Test) is another subroutine which writes
and reads a set of patterns to a selected hardware
reaister. The rPatterns used in this test are >FFFF,
>AAARA, 35555, and >0000. This subroutine reports erroars
in a manner similar to that used in RIPTST.

Followina these tests eagh individual bit position on the
register is set and checked usins the particular contral
Program command assaciated with it. For instance. the
"DT" (Define Trace) command is used to set bits 12-15 on
the resister, and the "IR" (llefine Rreakeaint) command is
used to set bits 5S-7 derendins uPpaon the conditions
specified bv the command. Usins both these hardware and
software methods of testins, the complete areration of
the Bits Resister can be checked out.

Note: When executina this test with Expansion Memory
Ppluased into the Emulatoar, an error will be returned that

savs that the EMUJ 4K Select Bit has failed. This is

FAGE 22 22502299901 #C



in
Y]

on
Y

n

2

perfectlv marmal and should be isnored. This error
should not appear when Expansion Memory is not beins
ysed.

E4 Verhb

E4 executes test Part 4. FPart 4 tests the Lower and
Upper Trace Bounds Resisters. Both resisters are tested
identicallw. The registers are first tested with
"RIPTST" (Riprle Test) and "WRTPAT" (Pattern Test) as
described in Section 5.3.3 above. Finallvy the patterns
>55AA and »AADSS are written and read successively to each
of the registers usins the "OT" (Define Trace) command.
This is accomplished bv first settins urp the "DT" command
and then executing a "RE" (Run Emulation) command. As
soon as the "RE" command is executed the Control Prosram
sets up all necessarv hardware resisters includins both
Upper and Lower Bounds Regsisters with the previocusly
specified values. In this wav both the hardware and the
software functicens of the resisters are tested.

ES Verb

ES executes test Fart 5. Part S tests both Breakepoint
Hardware Resisters A and B. Both resisters are tested
identicallw. The reaisters are first tested with
"RIPTST" (Riprle Test) and "WRTPAT" (Pattern Test) as
described in Section S5.3.32 above. Finallwy the patterns

*B5AA and AASS are written and read successively to each
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of the registers wusins the "OB® {lletfine Breakepoint)

command. This is accomplished bvw first settins up the
"IB" command and then executine a "RE" (Run Emulation)
command. As socon as the "RE" command is executed the

Control Prosram sets up all necessarv hardware resisters
includinae both Uprer and Lower Bounds Resisters with the
Previously specified values. In this wavy both the
hardware and the software functions of the resisters are
tested.

E6 Verb

Eé& executes test Part &. Part & tests out the comprlete
orPeration of the tracins functions of the Emulator with
the exception of the Trace Module/Emulator interface.
This test «consists of five parts: a trace counter test,
bounds comparison circuitry test,. trace memory address
and data lTines test, diasnostic memory test, and
diaanostic memory sreed test.

The trace counter test checks to see that the Emulator
will make simple traces in FPrototvyre memory in the MA
mode. Memorv is filled with JMP % instructionss an IDLE
instruction is pPlaced in memorv and a "RE" is executed.
The result should be that the IDLE bit should become
active. When this occurs the test halts the Emulater and
reads the value in the trace counter which should be

equal to the orioinal value loaded—-1. This =zame test is
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rereated using trace counter wvalues of 201, 202,
204, ...,280., When a value of 01 is wused the trace
counter will decrement throush O and will immediatelw
halt. This, therefore, tests out the Emulator’s ability
to halt when the trace memory full {(TMF) condition is
met.

The bounds comparison circuitry test consists of three
parts which tosether check out comprletelv the bounds
comParison circuitrv. | For the first epart, a test
procedure 1is downloaded inte Prototvyre memorvy after
fillina memory with JMP ¢ instructions. The procedure
accesses one memory location startine with 2>8000->0000
dividineg the memory value by 2 each time. In this way
all bits of the compare registers are checked out. After
a memory ]ocation.is accessed the Emulator IDLE’S, is
halted and.the value in the trace counter is compared to
its expected value. The trace counter is alwavs
initialized at >FF, therefore, the expected value will
alwavys be >FE. The downloaded pProcedure is executed in
the “MA" mode with the upprer bound=lower bound=}8006,
>4000, >2000,...,>0000, "and the workspace pPointer is
alwars set equal to the uprer bound=lower bound. The
trace counter is alwavs reset to >FF. The second part of
the test checks out the other half of the outeput lines

(A>R, address>bound) on the lower bound address
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comparators., It does so bv setting the lower bound to
»>30, the wupper bound to O and placina the test procedure
in the excluded range (0-30), then a pProcedure is
executed which accesses memory above the lower bound of
>30 thus causing the AXB lines to tossle. The fact that
the code executes beneath the lower bound ranse and above
the wpper bound ranse automatically causes the A<B
outputs on  the lower bound comparators and the AXE
outrputs on the uPrPer bounds comparators to tossle so that
there is no need for a separate test faor those ocuteput
lines. In a similar manner the third part of the test
checks out the ALB lines on the upPer boaund comparatars
by accessine memorv below the upprer bound.

The trace memory address and data lines test checks out
the address and data lines of the 512 bvte trace RAMS. In
the address lines test, memorvy is fFirst filled with
*FFFE“S and then a O is placed at one location in
memor:y. Next the entire trace RAM is read to see if the
0 appears anvwhere else in memorv. This is done for each
location in memorv., The data lines test consists of
executine a tvrpe of pattern test usines patterns of 2000,
4000, 2000, ..., 30000,

The diasnostic memory address and data lines test checks
cut the address and data lines of the diasnostic RAM

aloeng with four of the input lines of the Z—to-1 data
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selectaor, by autputina the pPatterns 0., 2, 4, 210, >14,
>A: and »1E. These patterns are used instead of 0, 5. A
and }F because this particular RAM and multiplexer traces
data Jines 11 throush 14 instead of 12 throush 15 which
means that the test patterns must be shifted c¢ne place to
the left in order to appPear as 0, 5, A, and =F. The
test also checks to see that the Emulator will function
in the PC and EX mades. This is accomplished by
downloadineg and executins a proaram which traces a known
number of samples in each of these modes. After the
praocedure is executed the trace counter is checked for
the correct final wvalue.

The diaanaostic memorw speed test uses the two control
lines IAQ and DBIN. This test checks the abilitv of the
Emulatar to trace the processor’s control lines IAR and
DBIN which feed into the trace memory throush the 2-to-1
data selectar. It does so by loadina and executing a
test procedure which tossles these control lines at a
hish rate of spPeed. The test procedures contain
instructions selected because of their particular read
and write machine cvcles. For instance,. in  testina  the
DBRIN Tine an instruction is needed that has a read cyvcle
followed clasely bv a write cvcle.

E7 Verhb

E7 ewecutes test Part 7. Fart 7 tests out the Breakrpoint
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Mode Functions and Breakeoint CompParator circuitry. The
Breakeoint Comparator circuitry is checked first by
loadins a test pProcedure into Frototvee memory which
accesses workspace reaister 0 one time with a MOV RO,R1
instruction. The workspace Pointer and either Breakrpoint
A or B derending on which is beins test is set to one of
a sgsrour of values (>2000, >72300, >4000, 2000, >1000,
>800, >70C0, >400, 200, >100, >80, 40, 23E, 20, 10,
>8, >4, 2, 20) and the halt on breakepoint function is
enabled so that when the downloaded procedure is executed
it should cause the Emulator to halt. If the Emulator
halts too soon or if it does not halt at all, an error
message is output. The above values will successivelw
test each address bit of the compare resisters. The
reason for the values 7800, >7C0, and >3E is that thev
set all the bits hish on each of the MSH-LSB comparator
rpackages respectively thus suarenteeins that if anv of
the input lines to these Packases are bad the user will
he able to pinepoint more accurately which of the packases
is at fault.

Next, all pPossible PBreakrpoint Mode Combinations are
checked by executing a procedure out of Prototvepe memory
which senerates each of the pPossible cvcles used bv the
Emulater to sualifvy the halt condition (memorv read.

memary write,. and instruction acquisition). The test
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checks nat onlv to see that the Emulator will halt aon a
breakrpoint but that it will also not halt if the "Halt On
Breakrpoint" feature is disabled. Both sets of Breakpoint
Compare circuitrv A and B are tested identicallw with the
same Verkh.

E2 Verhb

E& executes test Part &, Part £ leoads and executes the
standard AU04 Standalone CPU Test in Emulator memory
starting at address 20100, If the test encounters anv
CP errors, it will pPlace an error code in lower
Prototvre memorvy derendine on the tvpe of error (errar
codes start at address 2>0000). After the test completes
and INLEs. the Diasnostic checks for anv error codes
returned and rerports all commands that failed. At the
end of the error Ii#t the AUO4 test rlaces an end-of-list
rpointer (>FFFF). If no errors occur this will be the
first wvalue in memorvy. If for anv reason an incorrect
error code is encountered the diasnostic reeorts an

undefined errar.

E? Verb
E®? executes test Part 9. Fart 9 tests the Trace
Module/Emulator interface. The Trace Module must be

connected to the Emulator via the Data and Control Cables
durine the execution of this test.

The test consists of loadine and executins a sinale test
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5.3.10

procedure trom Frototvyre memorv. The test pProcedure is
desianed swuch that it checks out both the data and all
control lines between the Trace Module and Emulator. It
was showever. not possible to test all the control lines
at the same time. therefore. the test was executed twice,
each time settine up different trace confisurations. The
first time the pProcedure is executed it tests all data
lines, control lines and qualifiers with the exception of
D1-The IAR data line 4qualifier, FP4-48 of the Trace
Module/Emulatoer data connector. The second execution of
the procedure checks out Di. The data lines are tested
bv tracine a shiftins pattern startine with 0001 and
continuing throuah 28000 while the qualifiers and control
lines are tested by causing the Trace Module to issue a
HALT when it encounters certain copnditions in  the test
procedure. The Emulator must then acknowledoae the HALT
and issue a HOLD which causes the Trace Madule to stor.
When the Trace Module is halted this should cause the
Emulator to halt also.

TS Verh

TS ewecutes test Fart 10, Fart 10 tests the Target
Svstem/Buffer interface wusine anv of the available
Buffers. The approprriate Target Svstem must be connected
in arder to emecute this test,

With the speciallw modified Taraet Svetem the Diasnostic
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is able ta test the CRU data lines and all control
lines. The CRU data lines are tested usine the RC and HC
(Read and Write CRU Field) Control Prosram commands and
reading and writina patterns of 2. 4, >10, 100, and
>3000. Next. the interrupt carability 1is tested bv
settinea wup all interrupt traps in Prototvrpe memorvy and
generatins interrupts for levels 1, 2, 4, 8, and 135
(levels 1, 2, 3, and 4 for the TMS9920A/81). Each
interrupt should return a code to workspace resister O
equal to its interrupt level. Thus, interrupt level &
returns a code of 8 in resister O (Workspace Pointer set
to >100). Followinag this the Interrupt Reauest line
{INTREQ) to the Emulator is tested by tracins a procedure
executing out of Prototvepe memory which causes INTRER to
togale. Next, RESET and LOAD are tested’bv settins up
their interrupt vectors in Prototvype memory and checkins
for a proper return code in Resister 0 as in the pPrevious
interrurt test. Finally. Target Svstem HOLD is tested
with a test procedure executina out of Protatvyre memorvy.
The test procedure sets and checks the HOLD line. If
HOLD is operatins Properlwv, a code of ZFEED is returned
toe Resister O. If an error occurs the procedure returns
an error code of 0001 for HOLD stuck hish or 20002 for
HOLD stuck low. This concludes the Tarzmet Svstem/Buffer

interfFace test.
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EM Verb

EM executes the Expansion Memorw Test. The verb consists
of three basic pParts. The first Part tests the 25&x4 Rit
Memorv Maprpins/Write Frotect RAM Ev writine and readins
the patterns 0000, 20100, >0200, >0400, 0200, 0500,
>0A00, and >0F00. The Patterns are written besinnins at
one of two different addresses depending on which Buffer
Board is connected: addresses >1000->11FE for the
TMS9930A/81 Buffer Board and addresses >2000-321FE for
the SBP?900A and TME9900-1 Buffer BRoards. This rart
finishes leavins the RAM with F“s written in all
locations which disables the Write Frotect feature for
all of Exepansion Memory and marps all addressinsg to
Expansion Memorvy.

The next part of the verb tests all of the ExpPansion
Memory by usins the existins Address and Speed tests from
the EZ2 verb. Anv errors that occur durins this portion
of the test will be rerported exactlv as thevy would while
executing the EZ wverb. All the tests from the EZ2 verb
are used in this pPortion of the EM verb with the
exception of the Emulator Controel Memorvy Pattern, Address
and Speed tests,

The final part of the EM verb tests the Write Frotect
Violation Resister and Flas. First, certain memory

locations are cleared one at a time. each time making
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sure that the Write Protect Vionlation Flas doces not =so
active (it should bnot since memory is un—-protected at
this point). A1l memorvy 1is then write pProtected and
marPped to the Expansion Memory Board. The Write Frotect
Violation Fias is checked to make sure it is not active
(high) and a selected memorvy lacation (28000, 4000,
32000, ...> >0000) is written with a >FFFF and the Write
Protect Violation Flas is checked for active condition.
Next. the Write Protect Violation Resister is read at
address 2200 in Control Memory (addres§ >i200 for the
TMS9980A/21) to see that the pProper address was stored.
The Write FProtect Vieolation Flas is then checked to make
sure that it was cleared after reading the Violation
Reaister, and finally Expansion Memorvy is read at the
selected location to-make sure that the data remained
unchansed.

EW Verb

EW executes the Write Protect Violation Resister and Flas
Test. The test clears all of the 256 word control RAM,
and then writes a value of >FFFF to a sinsle location in
memory and reads all the rest of memorvy, makins sure that
the wvalue was not written anvwhere else. The test
continues clearins memory and writina >FFFF for everw
location in memorvy. Next, a pattern test is run>mn the

control RAM as described in Section 5.3.11 aboaove. This
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test is a more detailed check of the control RAM than
under the EM verb and takes about S minutes to complete.
EA Verb

FA executes Farts 1, 2, 2, 4, 5, &, 7 and & in that
order.

LED Test

A test procedure can be used to check aut orperation of
the Emulator 9reen LED lame. Ta test the LED the
diasnostic must not be in the GC (Generate Command)
mode. The user simpPlv enters a IE command which should
disable all +tracins and breakpoints (note that the IE
command will not modifv breakpoint oreration while in the
GC mode), followed by a RE (Run Emulation) command which
should cause the LED to lisht and remain 1lit. To turn
off the LED the user then enters another IE command.
This concludes the LED test.

HT Verhb

The HT (HALT) Verb causes the FEmulatar to enter the
Control Mode at the top of the control Prosram  from the
Execute Mode, at the end of the currently executins
instruction. This verb should alwavs be able to brins
the Emulator back to the control mode unless it is in a
HOLD condition.

RS Verhb

The RS (RESTART) Verh causes the Emulator to exit the
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Execute Made immediatelw and enter the Control! Mode at
the top of the control proaram. The difference between
this verb and the HT verb is that the Emulater will neot
complete anv currently executine instruction. This verb
will override a HOLD condition.
SC Verh
The SC  (SELECT CLOCK) Verb selects which clock will be
used bv the Emulater. The user mavy select either the
taraet clock. the internal clack or mav turn both clocks
off. A samrle of S follows:
VERE? —-SC
SELECT CLOCK (TAR=0, INT=1,0FF=2)- 1
EMULATOR CLOCK ON

NOTE: “IE" COMMAND MUST FOLLOW
VERRB? -
The special note alwavs follows a SC command. Alsa, a RS
command is alwavs executed interpally after anv clock
select and if the Emulator fails to RESTART an error
messase will also follow.
GC Verh
The GC (GENERATE COMMAND) Verb is a special function verh
that allows the user to generate a list or table of verbs
which can be executed tosether rather than wone at a
time. Normally when a verb is entered and after the last
of the required parameters is supplied. the verb is
executed immediatelw by the diagnostic. The GG  verhb,

however sets a flaga which tells the diasnaostic not ta
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execute the verb but to place the command opcode and all
associated parameters into sepecial command and data
buffer areas in host memorv. Each new command entered is
rlaced after the previcus one in the buffer space with an
end of list pointer (ZFFFF) inserted following the last
parameter. Each wverb placed in the buffer sepace like
this takes up 4 words of memory. The first two words
will alwavs be the opcode and second araument for the
Particular command. The next two words will varvy in
meaning derendins on the particular verb and will
sometimes contain associated Parameters or a pointer to
the data buffer space where the remainins parameters can
be found. After the user enters the GC verb he mavy then
enter anvy of the available lTist of EMULATOR COMMAND VERBS
with the excertion §F a few special verbs: HT, RS, CS5 and
NS.  Note: These verbs mav be executed at this time but
will not be included in the list beins built since thew
anlw contral CRU  bhits or set special flass. After
enterina a verb following the GC verb and providins the
required information for that eparticular verb an asterisk
(#) appears. This indicates that the user 1is Presentlywy
in the GC mode and is buildins up the list of verhs. The
user may continue to enter more verbs and thus build ur a
list of a maximum of 1& verbs, or the list can then he

executed using the XT or the LT verbs described later.
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GOrnce the list of verbs has been executed the user mav

continue to execute that same list or he mav execute new

verhs separatelvy. Once, however, a new verb is executed

individually the list is destroved and if the user wishes

to re—execute the 1list he must re—-enter 1t in it

"
n

entiritv. Once the user sives the command to execute the
verk list, the diasnostic besins executins at the top of
the list and continues until it +finds an end of list
pointer or an invalid command aopcode. When the execution
af the list is compiete, the diasnestic will print out a
header that tells how many verbs were executed. An
exampPle of the GC verb follows:

VERR? -GUC

VERE? -IE #*

VERB? -PC _
SELECT MEMORY (PROTO=0, CONTRL=1) (0] *

VERB? -RM
STARTING MEMORY ADDRESS FOR READ ~-2464 *

VERB? —WM

STARTING ADDRESS FOR WRITE ~10FD
DATA=1000

DATA=CO80

DATA=LABC

DATA=1000

DATA=1000

DATA=340

DATA=E

FINISHED? (1=Y,0=N) -1 #*

VERB? -PLC
SELECT MEMORY {PROTO=0, CONTRL=1) 1 *

VERB? -RM
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STARTING MEMORY ADDRESS FOR READ -228 #

VERER? -

VERB? -

XT Verb

The XT (EXECUTE TABLE) VYerb causes the diasnostic to
execute the list of verbs epreviously built uep after
enterina the GC Verb. The list of verbs is executed once
onlv, beginnins at the torp of the 1list. After the
execution a header messase tells the user how manv verbs
were executed. Execution will stor only when the
diasnostic encounters an end of 1list pointer or an
undefined command.

LT Verhb

The LT (LOOF ON TABLE) Verb loorps aon the XT Verb.

5L Verb

The SL (SHOW LIST) Verb is used in condunction with the
GC, XT» and LT verbs. The 5L Verb shows all the verbs in
the verb list includins the name of the verb and its four
associated data words from the buffer. The 3SL Verb
cantinues diserlaving verbks from the list wuntil it
encounters an end of Jist Pointer or an undefined verb.
The data value precedins the two letter abbreviation is
the actual location in host memory where the Four data
wards besin. Dependin® on the verb., a further descrirptar
mav  ¥follow the two letter abbreviation. An example of

the SM Verb follows:
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VERB? -5l

SFFE "IE" 0080 0000 0000 0000
4000 "RM"  (PROTL 0420 0100 &HACO 0002
&008 WMt (PROTO) 0400 0400 LAC4 0004
6010 "RM"  (CNTRL) OAZO0 0050 &HACE 0001
LHOLE "DR" 0700 0000 HACE QO03

ENO OF LIST

VERE? -

IE Verb

The IE (INIT1ALIZE EMULATOR) Verb selects emulatoar user
memarys disables breakepoints (Breakrpoint A and B set to
>FFFF, Halt on Breakpoint disabled) and sets up the trace
confisuration to  trace ail Ma {memory accesses)
anvwhere. It alsc returns the emulator buffer trre
(>0000=SBP?%00A4, >0001=THME900-1, >0002=TM3??80A/81). An
examrle of the IE Verh follows:

VERB? —~IE
EMU BUFFER TYFE=0000

VERB? -

SM Verh

The ZM (SELECT MEMORY) Verb selects which of the two
tvres of prototyre memory  (EMU 3BKB or TARGET) will be
used in succeeding read and write opPerations. It alsao
reads the «current selected memory confisuraticon. This
verb does not select between protoetvre and contraol
MEMOry, however, it will read the entire memory
configsuration., To select between PROTOTYFE and CONTROL
MEMORY use the PC Verb as described in Section 3.25. An

examrle of the SM Verb foallows:
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VERB? -SM

READ OR WRITE? (R=1,.W=0) -0

SELECT EMU PROTOTYPE OR TARGET MEMORY (E=1,.T=0) -1

VERB? —SM

READ OR WRITE? (R=1.W=0) -1

MEM. SELECTED=0 (1=CONTRL,O=FROT0O), PROTO. MEM.=1 (0=TARG,1=EML)
VERB? -

Note. that in the second example if the GC Verb had Just

been used Prior to the SM Verb, the line of information

followina the READ OR WRITE? statement would not have

been outrut.

on
[y
9

CK Verb
The CK (READ CLOCK SELECTION) Verb tells which clock has

been selected by the CS Verb. An example of the CK verb

follows:

VERB? -CK

CLOCK= 0001 1=EMU  O=TARGET
VERB?—

5.14 RR Verb
The RR (READ PROTOTYFPE CFU REGISTERS) Verb displavwvs the
Emulater‘s workspace Pointer, program counter and status
reasister in that order of the Emulator. An examele of

the RR verb follows:

VERE? —-RR
WF=0000 FC=0200 ST=COFF
VERB? -

S5.15 WR Verb

The WR (WRITE FROTOTYFPE REGISTERS) Verb loads the three
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internal CPU registers with user specified values. The
verb asks for a code indicatins which regsister is to  be
written and then the value to be written. An example of
this verhk feollows:

VERB? —WR

MODIFY REGISTER? (WP=0,FPC=2,&5T=4)—- 2

DATA=0&00

VEREB? —

RM Verhb

The RM (READ MEMORY) Verb disrlays a block of &4 words
from either control or PrototvrPe memory derendine on
which has been selected by the PC and SM verbs described
in Sections 5.25 and S.12 respectivelv. The verb asks
far a startina address. The last 4 bits of the address

supPpplied bv the’user are truncated. An example of the RM

verb fallows:

VERB? -RM

STARTING MEMORY ADDRESS FOR READ -244

ADDR 0 2 4 6 8 A C E
0240 10FF 10FF 10FF 10FF 10FF 10FF 10FF 10FF
0250 10FF 10FF 10FF 10FF 10FF 10FF 10FF 10FF

0260 10FF 10FF 10FF 10FF 10OFF 10FF 10FF 10FF
Q270 10FF 10FF 10FF 10FF 10FF 10OFF 10FF 10FF
0280 10FF 10FF 10FF 10FF 10FF 10FF 10FF 10FF
Q220 i0FF FFFF FFFF FFFF FFFF FFFF FFFF FFFF
QZA0 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF
QZBRO FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF
VERB? -

WM Verh

The WM (WRITE MEMORY) Verb writes blacks of up to &4 data

wards to either coentrol or pPrototyre memory dePending an
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which has been pPreviously selected bv the PC and SM Verbs
described in Sections 5.25 and S.12 respectivelw. The
vert asks for a startine address where the data will be
output to and the diasnostic truncates the address to  an
even byte address. The verb also asks for data and the
user surplies the data in hex form. The user may
continue to inPut data up to a maximum of &4 words. When
the maximum numbher of inpPut words is reached a message
"DATA TABLE FULL" is Printed and the verb is
automaticallry exited and the &4 word block of data is
written to memorv. The user mav then re-enter the wverb
and continue to write more data to memorwv. If at anv
time the user wishes to exit the verb and write the data
te memorv. he must enter the value "E" after the prompt
"DATA=". The diasnostic then asks the user if he is
finished and 1f g0, all the data excert the "E" is cuteut
to memorvys if not. the "E" is entered as data. Note that
not wuntil the user exits the verb with the "E" response
will the data be written to memorv. If the user wishes
te exit at anv time durins the execution of this verb bv
entering the command kev or an "€" sisn the operation
will be aborted and memorv will not be altered. An
example of the WM verb follows:

VERB? -WM

STARTING ADNRESS FOR WRITE —10FD
DATA=1000
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DATA=C020
DATA=LARBC
DATA=1000
DATA=1000
DATA=3240
DATA=E
FINISHED? (1=Y,0=N) -1}
VERB? -~
=. 18 R Verb
The RC (READ TARGET SYSTEM CRU FIELD)Y Verbk reads the
14-RBit Tarset Svstem CRU field. The user must spPecifv
the starting base address of the field and the +field
width. The field width values mav be 0-15, O indicatins
a width of 14. An examprle of the RC verb follows:
VERB? —-RC
CRU BASE ANDRESS=140
CRU FIELD WIDTH=F
TARGET SYSTEM CRU FIELD=7FFF
VERB? -
5.19 WC Verb
The WL (WRITE TARGET SYSTEM CRU FIELD) writes as manwv as
14 bits ta the target svstem CRU Field. The user must
specify the startine base address of the field and the
field width to be written. An exampie of the WC verb
follows:
VERE? —-WC
CRUU BASE ADDRESS=140
CRLI FIELD WIDTH=0
DATA=0000
VERB? —
".20 OT Verh

The DT (DEFINE TRACE CONFIGURATION) Verb defines the
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trace contisuration for the emulator, The user mavy
either read the trace confisuration or mav define the
trace confisuration. The wuser must suprlv the Trace
Count, a Trace Mode which tells the Emulator what twvere of
information to trace, and both trace address boundaries.
If a count of O is specified for the Trace Count, the
Emulator will load the trace counter with >FF and will
nat halt when the trace counter decrements throush zero
If a non—zero value is specified, the Emulator will 1load
the trace counter with that value and when the trace
counter decrements to zero it will halt. The Emulator
will trace accordins to the mode srecified. whatever
address values are less than or eaual to the Uprer Bound,
AND' whatever address values are greater than or esual to
the Lower Round. If the Upprer and Lower Bounds are
equal, the Emulator will trace eonly that specific address
within the limits of the Trace Mode. An examprle of the
OT verb follows:

VERB? -DT

READ OR WRITE? (R=1.W=0) -0

TRACE COUNT=FF

ENTER TRACE MODE (>FO=TRACE ALL.3>BO=EXECUTE MODE,>B4=FC ONLY) FO

LOW TRACE BOLUND ADDRESS=0
UFFER TRACE BROUND ADDRESS=FFFE

VERB? -DT

READ OR WRITE? (R=1,W=0) -1

COUNT/MODE=FFFO LOW ADDR=0000 HIGH ADDR=FFFE
VERB? -
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DB Verhb

The IR (DEFINE BREAKFOINT CONFIGURATION) Verh defines the
breakroint configuration far the Emulator. The
breakroint confisuration mavy either be read or defined.
To define the breakroint confisuration the user must
specifry the Breakepoint Maode, whether or not te halt once
a breakpoint occurs, and both breakpoint values A and B.

an example of the DB verb follows:

VERB? -DB
READN OR WRITE? (R=1,W=0) -0

BREAKPOINT ON: (>B4=IAR,>D0=WRITE,>D2=READ,>F0=ANY MA) FO

ENABLE BREAKPOINTS? (1=YES,0=NO) -1

BRKPT A=100

BRKPT B=502

VERB? -DB

READ OR WRITE? (R=1,W=0) -1

BREAKFT/MODE= 2F0 BRKPT A= 0100 BRKPT B= 0302

VERR? -

RT Verb

The RT (READ TRACE SAMFPLES) reads a specified number of
trace samples from the Emulator“s 512 bvte trace RAM and
disrplavs the samples besinnina with the latest sample
traced. The user may look at all or part of the samples
traced, bv specifvins a Displav Count. The diasnostic
will print out either the number of samples traced or the
number of samprles reauested bv the user, whichever value
is smallest. The diasnostic will never disrlavy more
samples than have been traced. In other words, if 20

samples have been traced by the Emulator and the user
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rlaces a value of >FF in the Diseplay Count, the
diagnostic will diseplay only 20 samples. An example aof
the RT Verb follows:

VERB? —-RT

DISPLAY COLINT=4

MEMR CTRL. ADDR CTRL ADDR CTRL ADDR CTRL ADDR

FF 0600 0102 Q&00 0106 0&400 0104 04600 0102

FE O&00 0100 0&00 OOFE

O0FF SAMPLES TRACED 0006 SAMPLES DISPLAYED

VERR? -

The DATA is the actual trace of the address bus while the
CTRL. rerresents the three added bits of control
information (DBIN, IAG,. and INTRER).

RE Verb

The RE (RUN EMULATION) Verb executes the prosram resident
in Prototvepe Memory (either Emulator 3KB Memory or Target
Memory) startine at the address contained in the Frosram
Counter register, with Workspace and Status as set up bvy

ection S.15. An example of

[y}

the WR verb as described in
the RE verbt follows:

VEREBT -RE

VERRB? -~

CF Verhb

The CP (RUN FROGRAM IN CONTROL RAM) Verb executes the
Pprogram in Contral RAM beginnina at  address 323, The
Workspace Fointer is the same as the Control Prosram’s.
The Test code ewecuted in Control Ram must return  to

Control FProgram control kv executing a RT (R #11)
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instruction. An example of the CP verb follows:

VERR? -CF

VERB? -

PC Verhb

The PC (SELECT PROTOTYPE OR CONTROL MEMORY) Verbh sets a
special flas in the diasnostic which tell the Emulator to
select hetween Prototvre or Céntral Ram memorvy. This
verb does not. however, select between Emulator B8KB and
Tarset Memory. After this verb is executed, all memorvy
operations such as the use of RM and WM verbs will be
directed toward the memory selected. If the user selects
PrototvPpe memory he must also decide which of the two
tvrpes of Prototvyre memorv will be used by the use of the
SM  verb as described in Section 5.12. An example of the
PC verb follows:

VERR? -PL
SELECT MEMORY (PROTO=0, CONTRL=1) -1

VEREB? --

FE Verb

The PE (FPRINT ERROR COUNT) Vert prints the error counts
of both the last EXECUTE verb test and the total error
count of all previously executed verbs. An  exampPle of
the PE verb follows:

VERE? —-FE
FPREVIOUS ERROR COUNT=000&, TOTAL ERROR COUNT=00CE

VERB? -
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D= Verb

The D[S  (ODUMF EMULATOR STATUS)  Verb dumps the status of
the Emulator”s 24 bit Host CRU field. including the 1&
bit data field. An examprle of the 5 verb follows:

VERB? D=

OATA HA- ER (G NU N ID- HD- IF

43467 1 1 0 0 0 1 1 1

VERER? -

The DATA is the 14&-Rit data CRU field. The remaining 8
bits dispiaved have the followins meanino:

HA- Halt Acknowledae-

ER Emulator Ready (EMREDY)

cC Command complete (COMCMF)

NLI Not Used

NLI Not Lised

ID- IDLE-

HO~ HOLD-

1P Interrurt Fendina (INTPEN)

Debua Verbs

In addition to the Test Verbs, the followins lebus Verbs

are included in the 2200/9930 Emu

LB Verhb

The LB (LOAD HOST CRUL BASE) Ve
base for all the debus verbs. An
Follows:

VERB? —-LR

FAGE
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rh sets up the Hast CRU

examrle of the LB verhb
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ENTER IRU BASE ADDRESS DEFALLT=XXXX-XXXX

VERB? -

LD Verb

The LI (LOAD HOST CRW) Verb allows the operator to cutrut
a 1&-bit pPattern to the Host CRU. An example of the LD
verb follows:

VERB? -LD
ENTER EBIT PATTERN DEFAULT=XXXX-XXXX

VERB? -

ST Verb

The ST (STORE HOST CRW) Verb stores and displavs 1& bits
of Host CRU data. An example of the ST verb follows:

VEREB? -ST
BIT PATTERN=486&7

VERB?

S0 Verh

The SO (SET CRU BIT TQ ONE) Verh allows the user to set a
Host CRU bit to 109ica1 cne. The bit number is entered
in decimal (0-99). An example of the S0 verb follows:

VERB? -50
ENTER EIT NUMBER DEFAULT=XX-XX

VERB?-
7 Verh
The SZ (SET HOST CRU BIT TO ZERQ) Verb allows the user to
set a Host CRU hit to losical zero. The bit number 1S
entered in decimal (0-99). An example of the SZ verb

followss
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VERB? -—-5Z
ENTER RIT NUMRER DEFAULT=XX-XX

VERB? -

o
.
1
w0
-
o~

ET Verhb
The BT (TEST HOST CRLU RBIT) Verbh reads and disprlavs ane
Hast CRU hit. The bit number 1s entered in decimal

{(O-99)., An example of the BT verb follows:

VEREB? —-BT

ENTER ERIT NUMBER DEFAULT=XX-XX
BIT=X

VERB? -

n

L22.7 RS Verb
The BS (BIT SAMFLE) Verhb samrles and displawvs a Host CRLU
kit wonce every second. The bit number is entered in
decimal (0-99), An example of the bs verb follows:
VERBR? -RS
ENTER RIT NUMBER DEFALILT=XX-XX
BIT=XXXX
VERE? -
S5.28.3 HD Verb

The HDO (CONVERT HEX TO DECIMAL) Verb converts a 4-digit

hex npumber to decimal. An examprle of the HD verb
follows:

VERB? —HD

ENTER HEX NUMRBER XXXX DECIMAL =XXXXXX

YERB?-

S.28.% DH Verh

The OH (CONVERT DECIMAL TO HEX) Verb converts a S-disit

FAGE 50 2250229-9901 *(



=

-

2. 10

e al

decimal number to hex (Max=465535). An example of the DH

verh follows:

VERB? -DH

ENTER DECIMAL NUMBER-XX-XX-XX=XXXX

VERB? -

BP Verhb

The BF (SET BREAKFOINT) Verbk allows the user to save a
memory location and replace it with a BLWP instruction.
This causes the prosram under test to return to DOCS
control  and dump the Workspace Pointer. Prosram Counter,

and Status Register. The verb also dumps all current
workspace resister values. An  examPle of the BP verb
followss

VERB? —-BP

ENTER EREAEK FT. ANDR. DEFAUL T=XXXX—-XXXX

VERB? -

When the progaram encounters the breakepoint address the
following information will be outpPut:?

BREAK ADDR=2>XXXX\ INSTR=XXXX, WF=XXXX, FPC=XXXX, ST=XXXX
ROO=XXXX RO1=XXXX ROZ=XXXX RO3I=XXXX RO4=XXXX ROS=XXXX RO&=XXXX ...
RO2=XXXX ROZ=XXXX R10=XXXX R11=XXXX R12=XXXX R13=XXXX R14=XXXX ...
CR VERB

THE CE (CLEAR BREAKFOINT) VERR RESTORES THE  MEMORY
LOCATION THAT WAS ALTERED BRY THE BF VERB. AN EXAMPLE OF

THE CEB VERE FOLLOWS:

VERBT —-CR

VEREB? —
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THE EL (LOOF ON SET BRIT) VERE ALTERNATELY EXECUTES
SET BIT TO ONE AND SET RIT TO  ZERO  INSTRUCTIONS. THIS
GENERATES A SQUARE WAVE WITH A S04 DUTY CYCLE. AN
EXAMPLE OF THE BL VERB FOLLOWS:

VERER? -BL
ENTER BRIT NUMEBER DEFAULT=XX-XX

VERB? -

LO VERB

THE LO (LOOP ON ONE) VERR REPEATIVELY SETS A CRU RIT 7O A
LOGICAL ONE. THE BIT NUMBER IS ENTERED IN DECIMAL
(0-99). AN EXAMPLE OF THE LO VERE FOLLOWS:

VERR -L.0
ENTER BIT NUMBER DEFAULT=XX-XX

VERB? -

LZ VERR

THE LZ (LOOP ON ZERO) VERE REFEATIVELY SETS A CRU BIT TO
A LNOGICAL ZERO. THE BIT NUMBER IS ENTERED IN DECIMAL
(0-9%9), AN EXAMPLE OF THE L.Z VERER FOLLOWS:

VERB? -LZ
ENTER BIT NUMBER DEFALILT=XX-XX

VERB? -
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&H.0 ERROR MESSAGES
WHEN AN ERROR OCCURS THE ERROR MESSAGE NUMBER FROM THE
FOLLOWING LIST IS DISPLAYED ON THE FRONT PANEL AND THE
FAULT LIGHT IS LIT.
#01 LUINEXPECTED EMULATOR INTERRUPT
#02 HLTACK LINE FAILED TO RESPOND AFTER HALT WAS ISSUED
#0323 EMREDY LINE FAILED T RESPUOND AFTER HALT WAS ISSUED
#04 COMMUNICA. ERR: HLTACK FAILED TO GO HIGH FOR "RE"
#05 COMMUNICA. ERR: EMREDY LINE LOW. EXPECTED HIGH
#0& COMMUNICA. ERR: EMREDY LINE FAILED TO GO LOW
#07 COMMUNICA. ERR: EMREDY NOT HIGH AFTER HOST READY
SET LOW
#08 INVALID COMMAND
#09 INDEX OQUT OF BOUNDS
#OA SEMANTIC ERROR
#OB WARNING: COMMND BIT HIGH. ERROR MESSAGE MUST FOLLOW
#OC BAD OPCODE AT COMMAND #XXXX
#0OD EMU FAILED TO RESTART
#0E BAD DPCDDE=XXXX
#0F FIRMWARE FAILED TO START AT TOP AFTER HALT
#10 CRU INTERFACE ERR: COMCMP BIT STUCK HIGH
#11 CRU INTERFACE ERR: COMCMF BIT STUCK LOW

#12 CRU INTERFACE ERR: IDLE BIT =STUCK LOW
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#1232

#14

#15

#14

#17

#18

#1%

#1A

#$1il

#1E

#1F

H#20

R INTERFACE ERR: EXFPTD CRU DATA=XXXX. ACTL DATA=XXXX
INTFEN LINE =TUCKE HIGH. INTERRUFT TEST ABORTED
INTERRUPT TEST ERR: EMREDY NEVER WENT LOW TO CAUSE
INTERRLUFT
INTFEN FAILED TO SHOW INTERRUFT W/EMREIDYS
CRII INTRPT MASKED
INTPEN FAILED TO CAUSE CRU INTERRUPT W/EMREDY
HLTACKE WAS NOT LOW IN CONTROL MODE
HLTACE NOES NOT INDICATE EMULATION RUNNING
EMULATOR FAILED TO RE-ENTER CONTROL MODE AFTER
EMULATION

HLTACK FAILED TO CREATE INTERRUFT

> PATRN ERR: @ADDR=XXXX. EXPTD DATA=XXXX. ACTL

DATA=XXXX

ANNDRESS TEST ERR: ADDR & DATA NOT EGQUAL . ADDR=

XXXX: DATA=XXXX

@SPEED EMULATION FAILED

@SFEED MEM ERR: @ADDR=XXXX. EXPTD DATA=XXXX,

ACTL DATA=XXXX

@SPEED CONTROL TEST FAILED TO COMPLETE

COMMNLD RIT FAILED, TEST ABRORTED

BITS REG. ERR: IDLE BIT STUCK LOW

% BITS REG. ERR: IDLE RIT STUCK HIGH

BIT= REG. FAILED T CLEAR, ACTL DATA=XXXX

BITS REG. ERR: RIT #XX FAILED "DR" COMMAND
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. BITS REG. ERR: MAFP BIT FAILED

RITS REG. ERR: EMU 4K SELCT RIT FAILED

RITS REG, ERR: BIT #XX FAILED "DT" COMMANLD,. EXFPTD
DATA=XXXX. ACTL DATA=XXXX

FPATRN ERR: @ADDR=XXXX. EXPTD PATRN=XXXX. ACTL
FATRN=XXXX

RIPPLE ERR: @ADDR=XXXX. TEST DATA=XXXX. ACTL DATA=
XXXX

LOWER EROUND REG. FAILED TO CLEAR. ACTL DATA=XXXX

UPPER BOUND REG. FAILED TO CLEAR. ACTL DATA=XXXX

UP BNDD REG FAILED "DT" COMMAND, EXPTD DATA=XXXX
ACTL DATA=XXXX

LT BND REG FAILEDR "DT" COMMAND, EXFPTD DATA=XXXX
ACTL DATA=XXXX

BREAKFT A REG FAILED TO CLEAR. ACTL DATA=XXXX

BREAKPT B REG FAILED TD CLEAR. ACTL DATA=XXXX

BF A FAILED "DIB" COMMAND, EXPTD DATA=XXXX. ACTL
DATA=XXXX

BF B FAILED "DR" COMMAND, EXFTD DATA=XXXX. ACTL
DATA=XXXX

EMULATOR FAILED TO HALT ON TRACE MEMORY FLILL

EMULATOR FAILED TO INDICATE IDLE EXECUTION

TRACE COUNTER ERR: EXFPTD COUNT=XX, ACTL COLNT=XX

UB COMPAR FAILED ON XXXX. EXPTD TRC CNT=XX. ACTL CNT=XX,

HBE=XXXX, LB=XXXX

n
n
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#2320

#3IF

#40

#41

#42

#4646

#47

#48

LB COMPAR FAILED ON XXXX, EXPTD TRC CNT=XX. ACTL CNT=XX,
LUR=XXXX, LB=XXXX

COMPAR ADDR ERR: FAILED COMFARING XXXX. EXPTLDH TRC CNT=XX,
ACTL CNT=XX

TRC MEM ADDR ERR: @ADDR=>XX, EXPTD DATA=2>XXXX, ACTL
DATA=2XXXX

TRC MEM PATRN ERR: @ADDR=XX. EXF PATRN=:XXXX,» ALCTL
PATRN=2XXXX

DIAG RAM ERR: @ADDR=XX. EXPTD DATA=>X, ACTL DATA=3>X

> PC MODE ERR: WRONG ADDR TRACED,. EXPTD ADDR=XXXX,

ACTL ADDR=XXXX
EA MODE ERR: WRONG ADDR TRACED. EXPTD ADDR=XXXX,
ACTL ADDR=XXXX
PC MODE ERR: BAD TRACE CNT, EXPTD CNT=>XX, ACTL CNT=>XX
EA MODE ERR: BAD TRACE CNT., EXPTD CNT=2>XX, ACTL OCNT=>XX
IAR/DBRIN TRACE SPEED ERR: @ADDR=XX. EXPTD PATRN=X. ACTL
PATRN=X
EMULATOR HALTED. SHOULD NOT HAVE
EMULATION FAILED COMPLETION
COMPAR REG FAILED COMPARING ADDR XXXX
EMULATOR FAILED TO HALT ON BREAKPT IN READ MODE
EMULATOR FAILED TO HALT ON BREAKFT IN WRITE MOLE
EMULATOR FAILED TO HALT ON BREAKFT IN IAG MODE
EMULATOR HALTED TOO SOON

EMULATOR HALTED AT WRONG PLACE IN IAS MODE
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#47

#4A

#4B

#4C

#40

#4E

#4F

EMULATOR HALTED AT WRONG PLACE IN WRITE MODE

EMULATOR HALTED AT WRONG PLACE IN READ MODE

CPU TEST FAILED TO COMPLETE

FOLLOWING CPU TEST ERROR NOT DEFINEIL

FAILURE EXECUTING XXXX

EMULATOR & TRACE MODULE FAILED Ta HALT ON BREAKFT

EMULATOR FAILED TO HALT ON BREAKPT: TRACE MODULE HALTED

EMULATOR HALTEDS TRACE MODULE FAILED TO HALT ON BREAKFT

BAD TM DATA: EXPTD DO-D3/DATA=XX/ XXXX, ACTL DO-D3/DATA=
XX/ XXXX

BAD EMU ADDR TRACED: EXPTD ADDR=XXXX. ACTL ADDR=XXXX

TARGET CRIJ ERR: EXPTD DATA=XXXX, ACTL DATA=XXXX

INTERRUFT # XX FAILED, ACTL INTERRUFPT=XX

9920 GENERATED INTERRUPT FOR NOP, EXPTD PC=0202, ACTL
PC=XXXX |

TARGET RESET FAILED

INTREG FAILED TO TOGGLE: EXPTD TRC=X, ACTL TRC=X (TRC
BITS=INTRERQ/IAR/DBIN/X)

TEST PROGRAM FAILED TO EXECUTE

TARGET HOLD STUCK HIGH

TARGET HOLD STUCK LOW

DATA WRITTEN TO ADDR >XXXX. AFPEARED AT ALDR >XXXX,

EXPTD DATA=X, ACTL DATA=X

© PATRN ERR: ADDR=XXXX. EXFTD PAT=X, ACTL FAT=X

WRITE PROTECT VIOLATION FLAG STUCK HIGH, SHOULD BE LOW
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#3E WRITE FPROTECT VIOLATION FLAG FAILED T CLEAR @ADNDR=XXXX

#5F WRITE PROTECT VIOLATION FLAG LOW, SHOULD BE HIGH

#4660 WRITE PROTECT VIOLATION REG. ERR: EXPTD ADDOR=XXXX
ACTL=XXXX

#41 DATA WRITTEN TO PROTECTED AREA: @ADDR=XXXX. EXFTD
DATA=0000, ACTL=XXXX

#62 WP VIOLATION FLAG ACTIVE WRITING TO UNFROTECTED MEM.

@ANDR=XXXX
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FPART NUMBERS

emu'?00,

proaram descrirptian

Fiche Kit

EMUSQ0,

LINIEMU,

EMLUMSG,

UNIALCT,

ACTMSG,

LINIINT.

INTMEG,

Standard Link

Test Module 1

Message Module 1

Test Module 2

Test Module 2

Messagae Module 32

o

2001
—-2001

22R0227-000%

=003
—-2003
22502465-1002
-2003
—-2003
2250212-1003
-Q03
-20032
2280264610032

-2003

-2002

2250267-1003

~Q003

(FL0)

(SR, PIN

(3P)

(FLIO

(LML)

(LC)

(OB.1)

{(LIST)

(SRC)

(aBJ)

(

-

o

IST)

(

i

R

[

(OB.1)

(LIST)

(5RO

(aB.J)

(LIST)

(SRIC)

(agd)

(LIST)

(SR

(ORBJ)

(LIST)
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UNIMEM.

MEMMSIG,

UNISPD,

SPDMSG.

LNIBIT.,

BITMS0G,

UNIREG,

REGMSG,

Test Module 4

Message Module

Test Module 5

Messase Module

Test Module 6

Message Module

Test Madule 7

Message Madule

o

7

-2003

2250214-1002

—-SQ03=

=2003

22B0268-1003

=900z

-2003

22502151003

=9003

—2003

2230269-1003

2250216-1003
-9003
=-2003

2250270-1003
~2003
-20023

2250217-1003

[TX]

-200

=2003

2250271-1003

-2003

-2003

(SRC)

(OB.4)

(LIST)

(SRC)

(OBd)

(LLIST)

(SRC)

(OB

(LIST)

(SRC)

(QB.)

(LIST)

(SRC)

(OB.1)

(LIST)

(SRC)

(QB.1)

(SRC)

(0B.1)

(LIST)

(SR
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LUNILLUE,

LUBMSG,

LINIBPR,

BPRMSIG,

UNITRC,

TRCMSG,

UNIBPC,

BPMSIG,

UNTCPU,

Test Module &8

Message Madule 2

Test Module ¥

Mezszase Module ¥

Test Module 10

Messase Module 10

Test Module 11

Messaqe Module 11

Test Module 12

FAGE

&1

2250218-1003

=003

-2003

-2003
—-2003
2250273-1003
-2003

=2003

—-2002
-2003
2250274-1003
-20Q03
-2003
2230221-1003
-0
-20032
2250273-1003
2003
—-20032

2250222-1002

(QR..

(LIST)

(SRC)

(OB

{

1
L 5

IZT)

(=5RC)

(OR.1)

(LIST)

(

i

L

RC)

{OB

[ ]
[

}
(LIST)
(SRC)
(aRJ)
(LIST)
(5RC)
(OBJ)

(LIST)

(0BJ)
(LIST)
(SRC)
(OB.J)
(LIST)
(=RC)

(OR.1)
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CPLIMSGE,

DMETRT

ALIO4A,

DMEND,

UNIETI,

ETIMEG,

LINITAR,

TARMETS,

Meassagse Module 12

Test Madule 13

Test Module 14

Test Module 15

Test Module 1&

Message Module 16

Test Module 17

Message Module 13

FAGE

62

=2003

=200z

—2003

22502242001

~2001

2250225-1003

=200z

=2003

2250226—-1003

-2003

=-2003

2250277-1003

22E0278-10032

—2003

-2003

(LIST)

(SR

(0B.J)

(LIST)

(SRC)

(aBy)

(LIST)

{SRC)

(ORJI/DATA)

(LIST)

(2Bd)

{(LIST)

{SRLC)

(aB.J)

(LIST)

(3RC)

(aB.1)

(LIST)

(ap.Jd)

(LIST)

(SR

(AR

(LIST)

(SR
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UNIEXP,

EXPMSG,

DBGVRE

DBGMSG»

UNIEND,

Test Module 13 2250226-1003
=003

—200:3

a0

Message Module 1 2250279-1003
AU

-2003

Test Module 19 2250230-10032
-90032

-2003

Message Moadule 17 2250280-1003
~-¢003

-2002

Test Module 20 2250231-1003
2003

—-20032

(OB

(LIST)

{SRC)

(apd)

{(LIST)

(SR

(OBJ)

(LIST)

(SRC)

(OB.J)

(LIST)

{(SRC)

(OB.J)

(LLIST)
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1.0

o
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TARLE 0OF CONTENTS

HARDWARE CONFIGURATION

SOFTWARE DESCRIPTION
LINKING INFORMATION
LOADING AND INITIALIZATION
LOADING

INITIALIZATION

VERBS AND VERE DESCRIFPTIONS
VERE LIST

VERE DESCRIFPTIONS

El VERB

E2 VERE

k

EZ VERR
E4 VERR
ES VERR
E4 VERER
E7 VERE
E& VERE

E® VERR
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S.2.10 TS VERE
S.2.11 IT VERE
5.2.12 IE VERE
5.2.13 MS VERR
5.2.14 Ck VERB
5.2.15 RR VERE
5.2, 16 WR VERB
S.2.17 RM VERR
S.2.18 WM VERB
5.2.19 RC VERE
5.2.20 WC VERB
5.2.21 DT VERR
5.2.22 DB VERB
5.2.23 RT VERR
S.2.24 RE VERB
S.2.25 CM VERR
S5.2.26 3C VERB
5.2.27 XT VERR
5.2.22 LT VERR
5.2.29 SL VERB
S.2.30 ' HT VERB
5.2.31 SE& VERE
S.2.32 LF VERB
S. 2. 33 IS VERE
S.2.24 = VERE
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SZ VERB

FE VERE

SC VERB

SR AND

RE VERBS

2940 DIAGNOSTIC ERROR MESSAGES

FART NUMBERS

FAGE
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1.0 SCOFPE

The TME 9240 Emulator Diasnostic tests a 9940

Emulator and Buffer combination. It will alsa test the
interface between the Emulator and a Trace module. The
Emutlator and the Trace module mav occupy anv CRU slaot.
The Emulator mavy be connected to anvy unshared interrupt
level. This diasnostic will arerate in a 920/10 or 290/4
with 22KB of memorw. The Burn—In version will aorerate in

14KB of memorvy.

2.0 REFERENCES

Listed helow are documents useful for checkout of the

TMS 2940 Emulator and Buffer when using this diasnostic.

FART NUMEER TITLE
P45400-9701 DIAGNOSTIC HANDBOOK
9415679901 TMS 29240 EMULATOR SPEC

9492133701 TRACE MODULE SPEC
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3.0

4.0

4.1

HARDWARE CONF [GURATION

In additiaon to a 920/10 or 990/4 with SZKB of memory and

I1/0 device, the faollowing equipment is needed:

REGUIRED
TMS9240 Emulator Board 241570~-0001
TMS9740 Buffer Module Assy. F47271-0001
OFPT IONAL
Trace Module 249910-0001

SOFTWARE DESCRIPTION

Linkine Information

EMUI®40, Ztandard Link: 2250228-1006 (FLO)

Linkable Parts: | EMY940
EM®42
EM?43
EM%44
EM?45
EMZ44&
EM247
EM¥4a
EM74%7
EM%410

MSGe4
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EMUIZ40RI. Burn-in lLink = 2250222-1007 (FLO)
L.inkahle Farts: EMZ2240

EM?42

EM>Z4

(03]

EMY44
EM¥45

MSG274

4,2 lLecading and Initialization

4.2.1 Loading

Leading  instructions for available 1nad media mav be found

in the 290 Diasnostic Handbook.

4.2.2 Initialization

When the Diasnostic has loaded, follow the instructions in
the Diasnostic Handbook. The following is a list of the

auestions asked by the test during initializationt

il

ENTER TRACE MODULE CRU BASE ADDRESS. DEFAULT 0100-

ENTER THE EMULATOR CRU BASE ADDRESS. DEFAULT 0140~
ENTER THE TARGET SYSTEM CRU BASE ADDRESS. DEFAULT = 0020-

HHEEHFUFHFF WARNING FHEHFEHHEHFEH
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EMULATOR AND IO DEVICE INTERRUFT LEVELS MUST NOT BE THE SAME

ENTER THE EMULATOR INT.

The warning messase

cannot

device.

share

the

same

LEVEL.

is to remind the

The interruert levels

DEFALLT = 000&-

user that the Emulator
errurt level as a selected 1/0
of the Emulator and the I/0

devire must be made different in order for the diasnostic to

function proprerly.

5.0

3.1

5 Verb List

El

E2

E2

E4

ES

E&

EXECUTE

EXECUTE

EXECUTE

EXECUTE

EXECUTE

EXECUTE

EXECUTE

EXECUTE

EXECUTE

EXECUTE

LOOFP ON

LOOF ON

LooF ON

PART

PART

PART

PART

FART

PART

FPART

PART

FART

FARTS

FART

PART

FPART

FAGE

W

o

Lo

0

0

DAl

VERES AND VERE DESCRIPTIONS

ECHO AND INTERRUFT TESTS
IE AND =M COMMAND TESTS
MEMORY TESTS

CPil REGISTER TESTS

CRU TESTS

TRACE AND BREAKFPOINT TESTS
DECREMENTER AND INTERRUFT TESTS
P40 CPU TESTS

TRACE MODULE INTERFACE TESTS
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L4

L&

L7

L

LA

IT

GC

XT

LT

LOOF ON PART 4

LOOF ON PART S

LOOP ON PART &

LOOP ON PART 7

LOOP ON PART 3

LOOP ON PART 9

LOOP ON PARTS 1-7
EXECUTE TARGET SYSTEM TEST
INITIALIZE TESTS
GENERATE COMMANL TABLE
EXECUTE COMMAND TABLE
LOOP ON COMMAND TAELE
SHOW COMMAND TABLE
HALT EMULATOR

SINGLE STEP CLOCK

LOOP CONTROL

DISPLAY STATUS

SET CRU BRIT TO ONE

SET CRW BIT TO ZERO
SELECT INTERNAL OR EXTERNAL CLOCEK
SET BREAKFPOINT

REMOVE RREAKFOINT
FRINT ERROR COUNT
INITIALIZE EMULATOR

SELECT MEMORY

FAGE & 02250228~

o

01 REV #i



Ck READ CLOCK STATUS

RK REAL CPLI REGISTER

WR WRITE TO CPU REGISTER

RM READ EMULATOR MEMORY

W WRITE TO EMULATOR MEMORY
RC READ EMULATOR CRU

Wi WRITE TO EMULATOR CRU

nT DEFINE TRACE

DR DEFINE BREAKPOINT

RT READ EMULATOR TRACE DATA
RE RUN EMULATION

cM CONTROL MEMORY TEST COMMAND

5.7 Verb Descrirptions
5.2.1 E1 Verh

El executes test FPart 1. Part 1 tests the basic Host teo

Emulator CRU interface and the Emulator interrupt.

To test the Host to Emulatoer interface, the Host first halts
the Emulator. Then Host Ready is set hish. When Host Ready
is hish, the Emulator will echo all data sent by the Host on
the CRU data 1lines (bits 0-15). The Emulator first sends
FFFF and checks the returned data. Then a Zero bit |is

shifted thru the Ones and checked.
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The interrupt is checked when Host Readvy is set hish. An
interruprt shouwld have occurred when Host FReady was set

high.

EZ2 Verb

EZ2 executes test Part 2. Fart 2 tests the IE and SM Emulator

commands.

The IE command initializes the Emulator by settins the
memory bounds for 2KB of main memory and 128 bvtes of
ram. It also clears all Breakrpoints and sets up to trace all
of memory. The SM command can read or modifv the memorvy

configuratian.

To test these commands an IE is executed first, then the SM

command is executed to read the memorv selection setup by

IE. If the returned data is incorrect, one of the commands

failed, but each must be checked bv the user to determine

which failed.

The modifv function of SM and the trace and breakeoint

functions of IE are checked in later tests.

EZ Verh
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E2 executes test Part 2. Part 2 tests the Emulator’s
memary. Since the Emulator can contain as much as  SKB  of
memarys Part 2 determines the amount of memorv on the board
and prints a message tellins the user how much memory 1is

hkeing tested. No control memary is tested. Part 2 consists

The first test checks the memary address lines. The first
test writes the address of each location to itself in the
main memary and the workspace memorv. In the main memory
and workspace memory flas words. an increment by 3 data
pattern is written. These data patterns are then read and
checked., Next, address data is shifted in main memory to
toaale the MSE“S. This checks bad address lines to a sinsle
chir., The amount of shift is determined bv the size of

memary.

The second test writes and reads Q000G to all memory

locations.

The third test writes and reads 55535 to all memary

lTaocatians.

The fourth test writes and reads AAAA to all memory

lacations.
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The tifth test writes and reads FFFF to all memory

locations.

5.2.4 E4 Verh

E4 executes Part 4. Part 4 tests the Emulator CPU Registers
and the Read Register and Write Reaister commands. The test
writes the registers select value to each resister (WP=0 PC=2

ST=4). It then reéds each resister and checks the data.

ES executes test Part 5. Part S tests the Emulators 9940 CRU
functions. It also tests the Write and Read CRU

instructions. ES consists of 9 parts.

The first part tests the CRU Flas Bits by shiftins a O and a

1 thru the Flags BRits.

The second pPart tests Direction Bits 0-15. The test sets one
direction bit at a time to Point out (causing the data to
locor back), writes 0000 to FO-FP15, and checks the data.
Then. only one Direction Bit at a time is set to point in

(no oo hack).

The third part tests Direction Rits 14-321 in the same manner

Ppart 2 test hits 0O-15,
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The fourth part tests PO-P15 by shifting a O and a 1  thru

the bhits., A1l Direction Bits point out.

The Fifth pPart tests FP1&-P21 by shiftine a O and a 1 thru

ke bits,

The sixth part tests the Decrementer and F/C— Bit bv loadins
and reading shifting O and 1 data patterns. Divnamic testins

of the decrementer is done in a later test.

The seventh pPart tests the MPSI Bits and CB1., The test bit
and CR1 are set to cause lacpback of MPSI data. Then O and 1

are shifted thru the bits.

The eishth pPart tests CBO, INT1, INTZ, CBl, CBZ, and
CB3. The Test Bit and CBO-CB3 are set hish. PO-P10 are then
read and the data checked. These Tines are now an external
CRU interface due to CBO beins set hish. 1E7 is the expected
read data. Next, INT1 and INTZ are «checked. The Test RBit
allows P30 and P21 to modifv INT1 and INTZ2 so thev can be
checked. P11-Fl1é are read checked next. 3F should be the

read data due to CB1-CB3 beina set hish.

The nineth pPart tests the I/0 bits to see if thevy were set
to a logic hiah bwv the setting of the direction bits to  the
asutput mode. The test execises the lower 16 I/0 bits and

then the upPer 1& bits.
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& Eé&A Verh

E4 executes test Fart &, Part &4 tests the FRuns Trace and
BreakpPoint functions of the Emulator. E& consists of 14

rParts.

The first part tests the Run Emulation command and the
Emulator Idle detection lomsic. The Emulator is setup to
start execution on an IDLE instruction. The Run Emulation

command is  then executed. If IDLE is not detected, either

IDLE or the Run Emulation command failed.

The second part tests MA Trace with two trace ranges. The
Emulatoer traces address’s 100-0102 and 01028-0108 onlv. A
breakpoint occurs after 255 address®s have been traced(trace

buffer fulll,

The third pPart tests EX Trace and IAR Breakeoint. Onlv the
instruction at address 0102 is in the trace ranse, but all
addresses accessed by the instruction should be traced. The

BF should accur on the instruction at address 0104.

The fourth part tests MA Breakeoint and checks IAR BF to
make sure a BF does not accur on an address if it is- not  an

IAL.

The fifth pPart checks BF on MA Write bv first addressina the
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BF address durins a read and then durins a write. Mo BP

should have occurred on the read access.

The sixth part checks BF an MA Read by addressing the BF

address on a write cvcle first.

The seventh epart checks for an Illesal Address BP at a non

existing memory location.

The eishth part rchecks for an Illesal Address BP at a lesal

address that is not selected bwv the M3 command.

The ninth test checks to see that MA BF stors even if the MA

is an IAG,

The tenth test allows the Emulator to trace more than 255

samPles. It should not breakpoint after 255 trace samrles.

The eleventh test daes a Trace Memory test. This test

traces all 0°s by tracing writes to address 0000,

The twelfth pPart tests Trace Memorv by traceina FEOOFF. The
Test Bit is set to put address lines 2-15 into the Flas Rits
of the Trace Memorw and traceins address OOFF onlw. Bit 7 is
set to zera bv the control pProsram. causineg FE to  be read

from the flas bits.

The thirteenth test traces high address’s onlv to pPut as

many 1°s as possible in the Trace Memorv Bits that trace
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Address Rits 0-7,

The fourteenth test insures that the emulator will
breakproint on an illegal or code. A program with an illesal
op code is executed and the resultins rprosram counter and

trace data are checked.

2.2.7 E7 Verb

E7 executes Part 7. Fart 7 tests the 9940 Interrurts and the

Decrementer. E7 consists of 4 tests.

The first test causes a Level 2 Interrurpt and checks to see

that the risht Interrurt Vector was taken.

The second test checks the Level 1 Interrupt in the same

manner as test 1.

The third test puts the Decrementer in the Timer Mode and
loads a count into the Decrementer. The test then determines
if a decrementer interupt was caused. This test also «checks
to make sure that when in Idle and CB3=1, that the

Necrementer Interrupt does not occcurr.

The fourth test puts the Decrementer in the Count Mode. Bvw
sutputing paositive transitions on. F17 the DNecrementer is
made to count down. Encush transistions are issued to  count

the Decrementer down to zero. Then. checks are made to
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insure that a Decrementer Interruept occured and that the

Necrementer reloaded with the Frrorer value,

ES ewxecutes Part &. Part 8 of the diasnostic controls
loadine and executina of the standard #90/4 AU Diasnostic to
test the Emulator“s CPU functions. The AU Diasnostic is
divided into twoe modules so that it will fit into 2KB of
memory. After the two AU Modules are executed. a third
module which tests the additional instructions found in the
9940 is executed. This third module executes a copv of the
ROM Self Test also. The third module executes for about 90
secaonds. If an error is detected durins the CFU tests an
error messase number will be printed. The followins list

describes the error associated with each number.

CPU ERROR MESSAGES

MEG. # INSTRUCTION THAT FAILED
Q000 [

Q001 CR

0002 MOV

0003 Mave

0004 A

0005 AR
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Q004 =

0007 5353
000S s50C
QOO SOCR
0004 SZC
O0O0RB SZCB
O0O0C AMP
0oon JLT
0O00E JLE
QO0O0F JEQ
Q010 JHE
0011 JGT
0012 JNE
0013 JL
0014 JH
001S JapP
Q014 AN
0017 Joc:
0018 JNO
0019 cac
O01A YA I
QO01R XOR
1000 SELF TEST FAILED
1200 ncA
1400 oS
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2001 =RA

2002 SLA
5003 SHL.
2004 SROC
2005 I.I

20064 Al
2007 ANDI

2002 ORI

(]
-t

20009
200A STWF
200R LWPI
200C CLR
200D NEG
200E INV
200F INC
2010 INCT
2011 DEC
2012 ' DECT
2013 SETO
2014 SWFER
2015 ABRS
2014 E
2017 BL
2018 BLWP

2019 X
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201A RT

SO1E oIy
2010 MPY
201D CLIIM

E? Verh

E? ewxecutes test Part ¥. Fart % tests the Emulator-Trace
Module interface. The Emulater and Trace Module interface
cables must be cannected before startina E¥®. The control
cable must be disconnected to run all other tests. E?

consists of three parts.

Fart 1 the Emulator and Trace Module are setur to trace a
program to be executed in the Emulator. The Emulators Trace
Memory is controlled bwv TSE from the Trace Module. A BRP
Address 1s set in the Emulator, but BP is not enabled. The
Trace Module is set to count one external event. When the EBF
Address is detected, Event is sent to the Trace Module. The
Trace Module then sends Halt Reauest to the Emulator. The
Emulator halts and sets Control Mode— to the Trace Module
low, haltins the Trace Module. The trace data in the
Emulator and Trace Module is then checked to  verifv Proprer

orPperation of the intertace.

Fart 2 traces the same pProgsram only the Trace Module mask

register aliows all «qualifiers to condition tracina. The
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gqualifiers allow onlwv reads to be traced.

FPart = is similar exceprt onlv odd brtes are traced.

o
-
1)

: Verhb

The TS verb performs tests on a special Tarset Swstem. These
tests check the Emulater to Tarset Svstem interface. The

test consists of six pParts.

Part 1 tests PO-P31. A 32 bit shift resister in the Tarset
System is loaded throush the PO-P31 I/0 lines. Bit O is a
zera, all other bits are ones. The =zerc is then shifted
thraush all bits and read in each bit posistion throush the
PO-P31 I/0 lines. If an error is detected the bit sequence
from left tao risht of the disrlaved data is, P15-PO then

P21-F1é.

Part 2 tests the CRU Expansion function. A1l 256 CRU

addresses are sent to the Tarset Svstem. Each address is

latched up in the tarset svstem and checked. A flip—floar

also latches the CRU write bit so it can be checked.

Fart 3 tests the MPSI interface. The Tarset Svstem connects
the CRUOUT line to the TD line and the CRUCLOCK te TC. To
check the MPSI read function 0000, 5555, AARAA and FFFF are
sent over the CRU lines to be read b the MPZ1

interface. The MPSI write function is tested by doing a
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write to the MPSI CRU address. The data is latched in  the

Targset Svstem and checked by readins Fléa—F31.

Part 4 tests the claock outrput. The Target Svetem has a cloack
countineg latch. This counter is turned on and a 14 hit STCR
instruction is ewxecuted. The counter is then turned off. The

counter should have counted 38 clocks.

Part 5 tests the Hold, Hold Acknowledosed and Idle pins. The
Emulator is pPlaced in Hold and then in Idle. These states
are then read over the Host-Tarset Svstem interface and

checked,

Fart & tests the interrupts in a manner similar to E7, only
the Host-Target Svstem interface contrals the interrupts and

the EC line.

S.2.11 IT Verb

The IT verb asks the test initialization <questicns as

described in Section 4.2.2.

S.2.12 IE Verb The IE wverb is an Emulator Command Verb. An
Emulator Command Verb causes a command to be sent to  the
Emulater wusine the Emulators Communication Frotecol. IE is
the "Initialize Emulator" command described in the Emulater

Srec. The IE verb will Pprint the buffer tvpe that is
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returned bv the Emulatar. The 9940 Buffer is Tvee FFFF.

S5.2.13 ME Verb

The MS verh rcauses execution of the "Read/Write Emulator
iiser Memorv Selection" command described in the Emulator
Spec. The verh asks the user to select read or write. If
the user selects write the verb asks for the write data.

Faor a read. the memorwv selection data is printed.

5.2.14 CE Verb

The CK verhb is the "Read Clock Select" command described in
the Emulator Spec. This verb prints a message tellins which

clock is selected.

5.2.15 RR Verb

The RR verhb executes the “"Read Prototvpe CPU Registers®
command described in the Emulator Spec. The verb asks which
resister the user wants to read. The user enters 0 for the
WP, 2 for the PC or 4 for the ST resister. The contents of

the selected register will then be printed.

S.2.1&4 WR Verhb

The WR vert is the "Write Frototvyee CPU Resisters” command
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described in the Emulatoer Spec. The verb asks for the data
to be written into the resister, then asks, which resister
the user wants to write into. The user enters 0,2 or 4 as in
the RR verb. When this verb is used under contral of the GC

verb, it mav be entered as manv as 16 times.

9.2.17 RM Verhb

The RM verb is the "Read Frototvre Memorv" or "Read Control
Memarv" command described in the Emulator Spec. The verb
will ask for memorv address. The least sisnificant 4 hits
will be masked off to start displaving memorvy on an eisht
word boundrv. &4 words of data will then be displaved. A
Control Memorv Command is senerated for all address®s above
22000, This allows readins the memory flas words. When
reading the flas words, only the four most sisnificant bits

of each waord displared are valid.

S5.2.19 WM Verh
The WM verbk is the "Write Prototvyre Memory" or "Write
Contraol  Memorv" command described in the Emulator Seec. As

many as &4 consecutive words of memory data mavy hbe enterd
with this wverb. The first word of write data is asked for,
then the number of words remainins to the user is printed

and the user is asked if more write data is desired. If ro.
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the verhb asks for the startin® address for the data is to be
written toa. When WM is entered wunder control of the GC
verb, a total of &4 words may be entered for all entries of
WM. A Controel Memory Command is zmenerated for all address’s

ahave >2000.

5%.2.19 RC Verh

The RC verb is the "Read Frototvepe CRL Field" or the "Read
Control Prosram CRU Field" command described in the Emulator
Spec. The vert asks for the number of bits to be read. Next,
it asks for the CRU base address and erints the read
data. The data is risht Jjustified. If the base address is
areater than >3FF the Control Prosram CRU Command is

aenerated.

5.2.20 WC Verb

The WC verb is the "Write Prototvpe CRU Field" or the "Write
Control Proaram CRU Field" command described in the Emulator
Spec. The verb asks for the number of bits to be written,
the write data and the CRU base address. The write data is
riaht Justified. If the base address is areater than >3FF
the Control CRU Command is senerated. In the GC mode the WC

verk mav be wused as many as 1& times.
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*1 OT Verhb

The DT verb is the "Define Trace Confisuration" command
described in the Emulator Spec. The DT verbt allows the user
to specify one or two trace ranges. The verb asks the user
far the trace count. Enter O for continuous trace. The verb

then asks for the qualifier, lower address bound and uPPer

address haound. It then asks if another trace ranoe is
wanted.
2 DB verb

The DB verk is the "Nefine Breakroint Confisuration” command
described in the Emulator Spec. The DB verb will allow the
user to define up to four breakepoint ranses. The test first
asks if the user wants to enable the breakeoint. If no. only
an event will be aenerated when a breakpoint would have
acehred. The verb then asks if breakeoint on an illesal
address is wanted. The aualifier, and bounds are asked for

next. I¥f more breakepoints are desired the sualifier and

bounds for each rangse will be asked far.

23 RT Verb

The RT verb is the "Examine Trace Samples" command described
in the Emulator Sepec. The RT verb reads the Trace Memory and

displavse the contents. The Trace Count is displared
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following the trace data. I¥+ the Trace Count is zero, only

the trace count is printed.

5.2.24 RE Verhb

The RE verh is the "Run Emulation" command descriked in  the
Emulator Sprec. RE causes the Emulator to besin executins at
the current WP and PC. These may have been entered usins the

WR verb.

T5.2.25 CM Verb

The CM verb is the Control Memory Test command described in
the Emulator Spec. M causes the Emulator to run a checksum
on Control Rom and a simprle memory test on Control Ram. Cnly

the address is given if Cantrol Ram fails.

T.2.26 GC Verh

The GC verk allows the user to senerate a table of Emulator
commands which mavy be ewxecuted wusins the XT and LT
commands. Bv using the GC ceommand, Emulator commands may  be
issued in  anv desired sequence at speed. This allows
scoring loops to be built which need not cantain anv

unneeded Emulator commands.

[yring normal aperation the Emulator Command Verhs are
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executed as scon as thev are entered. To build a table of
commands the user enters the GC verb. The diasnostic will
then ask for the next verb. Each Emulator Command Verb that
is entered will then be added to the Command Table. but will
not be executed at the time it is entered. When in the GC
mode, "#" will be printed after an Emulator Command is
entered. This alerts the user that the command was not
executed, but was added to the Command Table. The format of

the Command Table is described in the SL verb descrieption.

To execute the Command Table the user enters the XT or LT
verb. Once either of these verbs is entered all Emulator
Commands entered will be executed uron entrv and the COMMAND
Table will contain onlv the last command entered. As lons as
no Emulator Commands are entered after XT or LT is entered.
the Command Table will contain all the commands entered

while in the GC mode.

5.2.27 XT Verh

The XT verb causes the Command Table to execute one time at
speed. When executed this verb takes the diasnostic out of

the GC made.

S.2

28 LT Verb

The LT verb loops an the Command Table at speed. The table
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should not contain an RE command unless the user is anly
interested in the actual transfer of the RE command ta the
Emulator. When executed this verb takes the Emulator ocut of

the GC mode.

5.2.29 Sl Verb

The SL verb prints the contents of the Command Tahkle. This
allows the wuser to verifvy the commands to be executed and
modify them if necessarv. A sample SL printout is shown

below.

SCeAn “IE" 0080 0000 1E3IZ 0001
2072 "RM"(PROTO) 0430 (0100 23446 0040

SC7A "WM"(CNTRL) 0AOO 8300 23C& 0004

As can hbe seen, each command is a four word control block.
The first number in the printout is the address of the first
‘word of the command’s control block. Next, a cammand
descrirption is printed. Followinag the descrieption are the
four words of data that make up each command. If FFFF is in
the first word of a command block it sisnals the end of the

table.

The first word of the command black containg the Command

Bvte, the R/W Flas and Ars 1. as describhed in the Emulator
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The second word contains Aras 2.

The third word contains the startins address in  the host.
that data will ke read Ffrom or stored to durins data

transfer commands.

The fourth word tells how many words of data will be

transfered to or from the Emulator.

5.2.30 HT Verb

The HT wverb halts the Emulator. HT will loop on a halt
sequence it a non—-zern value was enter the last time LP was

called.

Ll
[
i
Dix]
<
(1]

-y

o

The &% wverb is wuseful in checkina out the Emulators
microcode. The 95 verb allows the user to issue sinsle or
multirle clocks to the Emulator in the clock step mode. The
S= verb tells the wuser to "ENTER THE NUMBER 0OF CLOCKS
DESIREDN". At this time the Emulator clock is stopped. If
1-FFFE is entered, that number of clocks will  be
issued. After each clock is senerated. the clock number and

microcaode state at the end of the clock are eprinted. After

the entered number of clocks has been sgenerated the
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diasnostic repeats it“s cleck number question. If the value
FFFF is entered the diasnostic will ask which microcode
state to stop on. Clocks will then be gsenerated until the
entered microcode state is detected. If the value 0 is

entered, the diasnostic will turn the clock on and ask for a

new verkh.

The LP verb allows looaring on sererate parts of the Execute
Verbs. The LP verb asks if 3loorins® is desired. and if so.
which part to loop on. If zero is entered the tests will not
loar. If for example, the number four were entered,. any
Execute Verbk that had a FPart 4,would execute thru FParts 1.2
and 2 and besin locrins on Part 4. The header messases for
each prart of an Execute Verb are numbered so the user mav
easily determine which number to loop on. The LP verb must
be called asain and zero entered to prevent loorpina. The
verbs, 55,230,557, and HT will loar if anvy non—zero value was
Tast entered durins LP.

L2.33 DE Verb

)

The D5 verb displavs the Emulatar Status. The status is the

Emulators CRU interface to the host. The followins is  an

example of a [0S printout.
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DATA HA- ER 1 TE EI- HO- IF MC

AAAA 0 1 1 0 1 1 1 oz

The data word 1is CRLU bits 0-15. The data is the last data

sent to the Emulator.

HA—- is Hold Acknowledoed(CRLI bit 14&).

ER is Emulator Readv(CRU bit 17).

CC is Command Complete{(CRU bit 13).

TE is the test bit(CRU bit 20).

EI- is Emulator Idle(CRU bit 21).

HO- is Hold(CRU bit 22).

IP is Interrupt Pendina(CRU bit 23).

MC is the Microcode State. This value is constantly changing

if the clock is running.

9.2.24 S0 Vertb

The S0 verb lets the user set a bit on the Host to Emulator
ar Host to Target Svstem interface to a one. The desired bit
number must be entered in hex. If a value asreater than >FF

is entered the Target Svstem CRU base is used. I¥ a
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non—zera wvalue was entered during the last call aof the LP

verb, 20 will loopr.

5-

.35 57 Verb

I

The SZ verb allows the user to set a desired bit to a zero
in the same manner that the S0 verb allows settins a bit to

a one.

The PE verb prints the accumulated error total since the
last Execute or Loop Verb was issued. The error count mav be
lareser than actual if a Trace count error occurs. If a trace
caunt error is encountered, all expected and actual data is
printed to the end of the exrpected data table. This allows
the wuser to more easily see what the Emulator should have

heen doins.

5.2.27 52 Verb

The SF verh asks the usr if the internal or Target Svstem

clock is desired and enables the arpPropriate clock.

5.2.28 SE And RR Verbs
The SR and RB verbs allow settins and remaving of

PAGE 33 02250228-9901 REV #C



&0 0

breakeoints in the diasnostic. Thevw are for Code checkins

and are not intended to be used for hardware testing.

o

in

é'

iy

o

10

11

2240 DOIAGNOSTIC ERROR MESSAGES

HALT ACKNOWLEDGED FAILED TO RETURN AFTER HALT WAS
SENT TO THE EMULATOR

EMULATOR READY FAILED TO RETURN AFTER HALT WAS SENT
TO THE EMULATOR

UNEXPECTED EMULATOR INTERRUFT

EMULATOR RETURNED AN ILLEGAL ERROR CODE

ILLEGAL CapDeE = XXXX

EMULATOR READY FAILED TO RESET AFTER HOST READY WAS
SET

EMULATOR READY FAILED TO SET AFTER HOST READY WAS
RESET

EMULATOR RETURNED AN INDEX QUT OF BOUNDS ERROR
MESSAGE

EMULATOR RETURNED AN ILLEGAL COMMAND ERROR MESSAGE
EMULATOR RETURNED A SEMANTICE ERROR MESSAGE

ECHO COMPARE ERROR. EXPECTED =XXXX ACTUAL =XXXX
IE OR =M COMMAND FAILED. EXPECTED SM DATA = XXXX
ACTUAL SM DATA = XXXX

MEMORY DATA ERRIOR  ADDRESE = XXXX DATA = XXXX
EXFECTED = XXXX
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20

REGISTER DATA ERROR DATA = XXXX EXPECTED = XXXX
REG= XXXX (O=WF 2=FC 4=&T)
RUN EMULATION OR EMULATOR IDLE FAILED.

BREAKFOINT FAILED TO QCCUR.

TRACE COUNT ERROR. EXPECTED = XX ACTUAL = XX
TRACE DATA ERROR. EXPECTED = XXXX ACTUAL = XXXX
WORD # XX

FC ERROR. EXPECTED VALUE XXXX ACTUAL
VALUE = XXXX

CRU DATA ERROR. EXPECTED XXXX ACTUAL = XXXX

i

BASE ADDRESS = XXXX

EXFECTED BUFFER TYPE = FFFF. ACTUAL BUFFER

TYPE = XXXX

DECREMENTER INTERRUPT DID NOT CLEAR

DECREMENTER REGISTER AND T/-C DID NOT CLEAR

TEST BIT FAILED TO CLEAR

STATUS REGISTER ERROR. EXPECTED = XXXX ACTUAL = XXXX
DECREMENTER FAILED TO INTERRUPT AFTER 2000 COUNTS
BREAKPOINT OCCURED. IT SHOULD NOT HAVE.

DECREMENTER CAUSED AN INTERRUFT ON THE WRONG COUNT.
COUNTS REMAINING AT TIME OF INTERRUPT =>XXXX
DECREMENTER FAILED TO RELOAD WITH PROPER VALLIE.
EXPECTED = 2000 ACTUAL = XXXX

CPU TEST ERROR. MESSAGE # XXXX

CPU TEST TIMED QUT. PASS OR FAIL NOT REPORTED.
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INTERRUFT PENDING DID NOT CLEAR

)
ra

INTERRLUIFT DID NOT OCCUR WHEN HOST READY WAS TOGGLELD

33 INTERRUFT PENDING DID NOT SET WHEN HOST READY WAS
TOGGLED

24 DATA ERROR. EXPECTED = XXXXXXXX ACTUAL = XXXXXXXX

25 EXPANSION ADDRESS ERROR. EXPECTED ADDRESS = XX

ACTUAL ADDRESS = XX

36 CRU BIT WAS A ZERO. IT SHOULD HAVE BEEN A ONE.
37 CRU BIT WAS A ONE. IT SHOULD HAVE BEEN A ZERO.
38 MP3I READ ERROR. EXPECTED = XXXX ACTUAL = XXXX
39 T.M. CABLE STATUS(BIT 21) INDICATES DATA CABLE

NOT PRESENT.
40 T.M. DATA SOURCE STATUS(BIT 23) FAILS.
INDICATES EMULATOR IS NOT DATA SOURCE.
41 T.M. HALT PENDING STATUS(BIT 31) FAILED.
IT SHOULD HAVE BEEN A ONE.
42 T.M. TRACING STATUS(BIT 20) FAILED.
IT SHOULD HAVE BEEN A ZERO.
42 TRACE MODULE DATA ERROR ADDRESS = XX

EXPECTED =XXXXX ACTUAL = XXXXX

44 MFZI WRITE ERROR. EXPECTED = XXXX ACTUAL = XXXX
45 CLOCK COUNT ERROR. EXPECTED = XXXX ACTUAL = XXXX
46 TARGET SYSTEM HOLD ACKNOWLEDGELD FAILED.

47 TARGET SYSTEM IDLE FAILED.

48 TARGET SYSTEM RESET FAILED.
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43 TARGET SYSTEM INT1 FAILED.

50 TARGET SYSTEM INTZ FAILED.
a1 TARGET SYSTEM EC INPUT FAILED.
52 CONTROL ROM CHECKESUM ERROR.
XXXX

52 CONTROL RAM DATA ERROR. ADDRESS =

PART NLUMBERS

FICHE KIT

EMU?40,

STANDARD LINK

EMUP40RI »

BURN—IN LINK

EMP240,

TEST MODULE 1

EM342,

TEST MODULE 2

EM?43, TEST MODULE 32
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oo SCOPE

This document describes the 290/%5 HSTSLY  DIAGNOSTIC.

diagnostic is  desisned tao verify the eroper functionina

tn

the 2205 computer when the 990/5 is a =z=lave Procescar,
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COMMOS: FROGRAM DESCRIFTION

2.0 REFERENCEZ.

For information bewvond the scope of this document, the

reader should refer to the followinasd

. FART NUMBER DOCUMENT TITLE
F45400-9701 Model 9920 Computer Diasnostic Handboolk.
P4LZ24-TT701 Model ¥920/5 Computer Hardware User”s Manual.
V424412701 990/5 Assembly Lansuase Programmers Guide.

TMS9%02 Asvnchronous Communications Controiier
[lata Manual.

TMS9203 Swvnchronouws Communication Controller
Data Manual.

{

't

1]
s
i1l
N
n

—-0001 EIA Loorback Connector Assemblvy.
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2.0 EQUIPMENT AND SOFTWARE REGUIREMENTS

The followins are the minimum

diaancstic to execute pPraorerly?

EQUIPMENT REGLIREMENTS

290/10 OR 290/5 HOST COMPUTER
290/5 SLAVE COMPUTER
APPROPRIATE I/0 DEVICE
APPROPRIATE LOADING DEVICE
APPROPRIATE LOAD MEDIA

SOFTWARE REQUIREMENTS

LINKED PROGRAM HETSLV

LINKABLE PARTS HSTSLV

AUOSA

AUOSE

AUOSC

STANDIC

ALIOSMSG

requirements

(PN

{(FN

(PN

(PN

(PN

(PN

(PN

(PN

2z

the

¢
]
3

2267305-1004)

2267303-1003)

2267306—-10032)

2267314-1003)

22673208-1003)

226732309-1003)

2267211-1003)

2267312-1003)

2L732305-9901 —#4#



Note: If a 990/5 computer is used for the HOST computer it
cannot have &4K bytes of onboard memarvy. To make sure that
it will only have 32K bvtes of onboard memory set the switch

7 at GO¥ to the ON position.

Note: The 990/5 computer used as the SLAVE must have switch

& at GO9 in the ON position.
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- 4.0 LOADING

The lonading procedures for all loadins devices and load

media is covered in the DIAGNOSTIC HANDBOOK (PN

243400-9701).
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5.0 TESTING

There are two sections of the testine procedure.

discussed in the followina Parasrarhs:

S.1 HOST - SLAVE TESTING

This test wverifies the FProper functioninsg
INTER-PROCESSOR INTERFACE of the 9%0/5 computer.

done in the following manner:

a) host starts slave by an 1/0 reset
b) slave interruets host

c) host sends interrupt acknowledase
d) host interrupts slave

e) slave sends interrupt acknowledae

Thev are

of the

This is

If an error occurs in this test one of the following could

be the Probable cause for failure:

1) wrong switch settins

2) INTER-PROCESSOR failure on the 990/5

3) TMS 9900 did not recosnize or clear the interruet

The recommended action would be the followinas

1) verifv that the switches are correct
(see Parasrarh 3.0)
2) check the INTER-PRUOCESSOR interface to

see if that caused the failure

D
o

rerlace the TMS 9900 chie

PAGE 2 22673059901 %%



5.2 SLAVE TESTING

After the completion of the HOST - SLAVE test, AUOS (PN
2267307-10046) is downloaded tao the slave 990/5 compPuter.

r

Then the following is done®

a) an I1/0 reset is done to start the slave

b) the slave is monitored for messases

The monitorine is accomplished by usins a communications
area at the besinning of AUOS. The HOST eprocessor checks
certain Jlocations to see if the slave has a messaze to
output or if the test is done (see the DIAGNOSTIC HANDBOOK

for information on the BURN-IN COMMUNICATION FLAGS ).

For detailed information on the slave tests see the AUOS PD

{section 5.0).
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6.0 VERBS

By use of the verbs the orerator can control what the
diagnostic is doing to some extent. In this particular case
that is somewhat difficult since the slave tests consist of
a stand-alone diasnostic. In the AUOS PD (section 7.0)
there are methods of controlling the slave test. Thev can

be used in this case also.

4.1 IT OR INITALIZE TEST

This verb is wused to insert the Prarameters needed for
carrect orPeration of the diasnostic. The opPeratoer must

answer the followins questions:

ENTER THE SLAVE‘S CRU BASE. DEF = 1ES80

The orerator must now enter the tarset slave‘s CRU base.

The range is >1ES80 TO >1ECO.

-PAGE 10 ZEET205-9R01 —##



ENTER INTERRUPT LEVEL OF /S5, DEF = 0D

The orerator must now enter the interrupt level of the

tarset slave.

WHICH MEMORY SWITCH QUESTION DO YOU WANT?

( O= SWITCHES. 1= MEMORY ADDRESS), DEF = 1

To enter the tarset slave“s startina TILINE ADDRESS, the
orerator must either know the address, or read it from the

switches. Then the operator must answer one of the

followines Auestions:®

FOR MEMORY ADDRESSES

ENTER START OF SLAVE‘S MEMORY ( EXAMPLE IFEQ00 = MAX.) DEF=
000000

The orPerator must enter the slave”’s startinoe memory address

in hexadecimal format.
AN

FOR SWITCH SETTINGS

ENTER THE SLAVE“S MEMORY ADDRESS SWITCH SETTINGS (I.E. OOFF

= ALL SWITCHES ON) -

To answer this question all the operator must do is look on
the tarset slave board and read the switches at location

TOS.

FPAGE 11 2267305901 —##



ENTER THE POWER FREG. (0= &0 HTZ.,1= 50 HTZ.) DEF= O

This aquestion is to take into consideration the differences

between American and foreian electrical current cvcles.

IDLE THE SLAVE ON ERRORS ( O= NO, 1= YES) DEF= 0

This question allows the orPerator the choice of stopping the

slave if the slave tests detect a failure.

PAGE 12 22473059901 —##



6.2 EA OR LA, EXECUTE ALL OR LOOF ON ALL TESTS VERE

\
These verbs will cause the HOST to execute ar loorp on all of

the tests. Upon completion of the EA verb. control is
returned to DOCS at which time "VERB" is disrlaved allowins
the oprerator to choose one of the DOCS verbs or another of
the test verbs. The LA verb cause continuous execution of
the tests until the operator interrupts the loor, at which
time "VERB" is disrplaved. Asain allowins the operator to

choose a DOCS verb or another test verb.
4.3 MC,. MOVE CODE VERB

This verb will move the slave tests to the tarsget slave over

the TILINE. It sets wup the slave resisters >80 and >82.
>82 will contain >9900. >80 will contain the address that
iz the besinnins location of the test. The tarset slave is

now ready for the test to besin execution.
&.4 MS, MONITOR SLAVE

This verk will sasive the slave an I/0 reset to beoin
execution of the downloaded diasnostic. It will then

monitor and diseplay all messagses from the slave.
4.5 MM, MODIFY MEMORY

This verb is identical to the ..MM wverb in DOCS (see
DIAGNOSTIC HANDBOOK) excerpt that it warks only for the

tarset slave’'s memory.
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7.0 MESSAGES

There are two tvpe of messases associated with the HSTSLY

diasnostic. Thev are discussed in the following parasrarhs:
7.1 HOST MESSAGES

The host has two tvyre of messases associated with it. Thevy

are described below:

7.1.1 HEADER MESSAGES

HOST SLAVE STAND ALONE TEST

This is the title for the test and is disrplaved every time
the diasnostic is loaded.

START SUBTEST 0 HOST/SLAVE INTERPROCESSOR TEST
INTERPROCESSOR SUBTEST COMPLETE

These messages are the only subtest messases associated with

the host.

TEST COMPLETE

This message is displaved when the test runs to completion
7.1.2 ERROR MESSAGES

All error messases associated with the HOST come from
subtest 0. Thev are self-exprlanitorv. For the corrective

action the orperator should reference parasrarh S.1.
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7.2 SLAVE MESSAGES

For all messagses from the slave, the orerator should
refrerence the AUOS PD (sectiocn 6.0). These messages are

desionated as slave messases by the following header:

(SLV MSG)

PAGE 15 2267305-9901 —-##



8.0 PART NUMBERS

TITLE

PROGRAM DESCRIPTION

FICHE KIT

HSTSLV LINKED TEST

TEST PARTS

HSTSLV

HTSVMG

ALIOSA

FART NUMBER

2267305-2001
~-2001

-9901

2267305-0009

2267306-1003
-2003

-2003

=003

ROFF S0OURCE
ROFF OUTPUT

ROFF DOCUMENT

FLOD

LC

LML

OBdJ

SRC

LST

PAGE 164 Z2673205-9901 %%



AUOSB

AUGSC

STANDIO

AUOSMSG

2267308-1002
—2003

~20032

22673091003

—2003

-2003

2267311-1003

=2003

~-2003

2267312-1003
-2003

~2003

PAGE 17

GBJ

SRC

LST

0BJ
SRC

LST

0BJ

SRC

LST
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SCORPE

The LP310 PRINTER DIAGNDSTIC (2250104) is used to  test
the TEXAS INSTRUMENTS MODEL 210 PRINTER when the unit is
connected to a %P0 computer usine the TTY/EIA INTERFACE
MODULE (P/N 245073), a THME 02 ASYNCHRONOS
COMMUNICATIONS CONTROLLER, or a TMS 9902 SYNCHRONOUS

CONTROLLER in asvynchronous mode.

REFERENCES

For information bevond the scope of this document refer

to the followins:

PART NUMBER TITLE

Y23751-9701 Model 810 Printer Test Procedure
933151-9901 Specification, Model 310 Frinter
FIL4ITI-F701 Operatine Instructions Model 810 Printer
245403-9701 TTY/EIA Interface Module Depot

Maintenance Manual

2454173701 Model 90/10 Computer Svstem Hardware
Reference Manual

45251 -9701 Model 920/4 Computer Svystem Hardware
Reference Manual

2261734 Madel 220/3 Computer CPLU
Specification Drawins

245400-3701 Diagnaoastic Handbook

2454032701 Madel 290/4 Computer Svstem Derot
Maintenance Manual

Il
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243404-3701 Madel 220/10 Computer Zvatem Depat
Maintenance Manual

TMZ 2202 Asvnchronous Communications
Controller Data Manual

THZ 22032 Svnchraonous Communications
Arplications Manual
REGQUIREMENTS

This section describes the hardware and software
requirements for runnine the LFE10 diasnostic.

HARDWARE REQUIRED

In addition to hardware described in the DIAGNOSTIC
HANDBOOE (P/N 745400-2701) the followines equirment is
required to run the test:

Module 210 FPrinter Interface Kit (F/N 938120)

@70 CompPuter Svstem with at least 8K words of memory

SOFTWARE DESCRIPTION

The LP210 diagnostic can be rum on the 990 familw
comPuters., The LF210 diasnostic 1s a test that runs

under control of DOCS.

FAGE 4 ZZ2B010L-7901  REV. *R



LF210, LINE PRINTER DIAGNOSTIC LINK 22501046-1004
Linkable pParts: LFZ10
PRINTSLUR
TETRK1

TETPKZ

TSTPK3

LFE10MEG

4.0 LOAD PROCEDURE
The procedure for loadins the LPZ210 Diagnostic is siven

in the Diasnostic Handbook.
5.0 TEST EXECUTION AND DESCRIPTION

This section describes how to execute the LP210

diasnostic.

FAGE S FIE01046-9%01 REV. #B



SOFTWARE INITIALIZATION
The LF810 Diasnostic will besin execution bv printins the
followine messase:

LF810 MODEL MC-810 FRINTER TEST XX/XX RR
Where XX/XX is the release date and RR is the revision
Tevel of the LPE10 Diasnostic. Use this date to match
the obiect deck and assemblvy listins.
A series of initialization auestions will then be asked.
If the default is correct, press the return kev. If not,
enter the correct value and press the return kew.
Then the LP810 Diagnostic requires the followins set of

questions to be answered:

ENTER PRINTER CRU BASE DEFAULT =

USE THE TTY/EIA BOARD (0) OR TMS 9902/9903 (1) DEFAULT =

ENTER CLOCK FREGUENCY (0=3MHZ,1=4MHZ) DEFAULT =
CNTER FRINTER INTERRUFT LEVEL DEFAULT =
DO YOU WANT TO RUN TEST WITH INTERRUPTS 7 DEFAULT =

DOES PRINTER HAVE FULL ASCII CHARACTER SET 7 DEFAILLT =
DOES FRINTER HAVE VCO OPTION 7 DEFAULT =
IS THE COMPUTER LINE CURRENT 40 HZ 7 DEFAULT =
DO YOU WANT TO RN THE MANUAL INTERVENTION TEST DEFALULT =
ENTER COLUMN WIDTH (0O=132, 1=20) DEFAULT =

EXECUTE EA VERE? (LEF=1) -

FAGE & 223010469201 REV. #B
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I1f the entire test is ta be run, enter a 717 to execute
all. If not enter a 707, If the above pParameters need

ta he changed, use the IT verb.

will erocmpt the oeerator by printins VERE 7 —-. A
twn letter verb from the followins list can  then be

entered.

ET — Execute Test
LT —— Loop On Test
EA —— Execute All tests in order
LA —— Loop On A1l tests in order

IT —— Initialize Test

The TMS 9902 and TMS 9203 sections in the diasnostic
assume certain CRU bases as established in the 9%90/3
specification. These sections were written specifically
for use of the MC-2810 PRINTER ~off the communications

ports on the 920/5.

CRU BASE 1700 (9902 PORT)
CRU BASE 1740 (9202 PORT)

CRU BASE 1780 (9203 PORT)

PAGE 7 225010&6-7201  REV. #B
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TEZTZ FERFORMED

This section describes the tests available in the LFS1O

Diaanastic.
TEST 01

Test 01 does not print on the MC-210 Pprinter. It tests

n

the following functions of the Printer interface (TTY/EIA
card, TMS 9902, or TMS 2903) attached to  the MC-210

Printer:

A. The Data Set Readvy bit is tested in the following
manner. With the eprinter dése]ected, to inhibit erinting.,
the Data Set FReady bit is set to a 1 to enable the
transmitting of a character to the line Printer. At this
time the Data Set Readv hit is tested ta ensure that it

has been set and transmittins is enabled.

B. At the same time that the Data Set Readv hit is being
tested the Transmit bit on TTY/EIA or Transmit Buffer
Reaister Emptv on TMZ 9902/%903 are alsao tested., With a
character beine transmitted to the line Frrinter the
Transmit bit is tested to verifv it is set to a logical

1.

1]
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. The Interruprt carability iz tested durins  the
ewecution of the character transmitins routine bv havins

all pPossible interrupts enabled.

. The Baud rate is calculated and tested to verify it is
within tolerances for 4300. This is dane bv determinihs
the number of characters transmitted within 735 ms and
comparins the result to tolerances set forth for the
appropriate line current. 50 or  &OHzZ, selected at the

heainnina of the diasnostic.

Shown below are the prencil switch settinss Ffor the

possible baud rates for the LFPE10 line Printer.

+ -+
' * SWITCH s
' BAUD RATE ! - '
' ‘ Coo1orooz 3 !
! ! - ! -t
! 110 ' QFF ! OFF ! OFF !
i i — b e oo soves § o e s s s e s i
* 150 ¢ gN ! OFF Y OFF !
| J—— 1 1 e i ]
' 300 ' OFF ! ON ! OFF !
' e -t e D s
! 1200 CooN ! ON Y OFF !
e o -t s
! 2400 « OFF ' OFF ! ON !
1 e e e e e et e e i S s e I — b 1 i
! 4800 t ON ! OFF ¢ ON !
r—— - ! ' -t
! 2600 ¢ OFF ¢ ON ! ON !
e R e i !
! PARALLEL ' ON ! ON ! ON !
+ + ———t + ——t
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TEST o0z

This is the first test that prints on the MC-210
Frinter. It wuses the line feed character ta foarce
printing. This test prints each character in the
character set 20 times on one line. The full ASCII or
the Standard ASCII character set is used accarding to the
oPtion chosen by the aperator at initialization time.
A1l  characters should be checked to verity that everw
character belongins to the selected set Printed

correctlv, Detected errar conditions will cause an error

message to be Printed on the interactive device.

Fadd BEGIN TEST 02 CHARACTER SET TEST #####

o nowsnuiraa

HAHHHHE RS RS H RS
FEEFSEBESSFSSES S
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TEST Oz

Thiz test prints a ripple dump. The rieple dump contains
80 or 132 characters per line dependins an the orPtion
celected by the operator and consists of the full
selected character set. Line feeds are used to force
erintins. Each «character appears once in each column.
The full character set rirple dump cantains 95 lines and
the standard character set ripple dump contains &3
1ines. Check to verifv that all charcters did erint in
every column. The omission a of character from a column
or the printing of a eartial line will cause an error

messagse to be printed on the interactive device.

####% BEGIN TEST 03 RIPPLE DUMP %3t

THE ') () %+, —. /01234567391 ; {=>7@ABCDEFGHI JKLMNOFGRETUVWXYZ. ..
=37RABRCDEFGHI JKLMNOPARSTUVWXYZa. . .

#$'% ()#+,—. /012345673923 <
: 2R ()*+,—./0123456789=:{=}?@ABCDEFGHIJKLHNUPQRSTUVNXYZab...
1% ()#+,—. /01234567378 5 <=5

FAGE 11 Z2E010&-9701  REV. #B
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TEST 04

This is the Print buffer tect. This tests the pPrinters
ability to handle different sized Print buffers by
Printins a diamand pattern of characters in the form of a

rirrle dumpe. There will be either 20 ar 132 characters

Per line depending on  the aption selected. Check to
verify that all columns within  the diamend contain a

character and that no Partial lines have been printed.
Detected error conditions will cause an error message tao

be printed on the interactive device.

¥#x#d BEGIN TEST 04 FRINTER BUFFER TEST s#####
1
R 3
HAE 237
L 3: TR
YHE TR )
TR TS (0 )+,
PUHEIRT( YR, -,

PUHEIET (0 ) e, -,
PUHE IR et
TUHEIE( )
PUHE R
A 3 B2
. 1
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TEST 03

This is the carriage return test. The carriase return

feature 1is tested bv printina an enalish sentence with

"

every other character omitted. sendins a carriasge return.
and printina the  the characters that were aomitted
before. 1f the carriagse return aoperates correctly., the

following message 18 printed on one line in & readable

forms

THIS LINE IS BEING FRINTED IN TWO FARTS VERIFY THAT

ONLY ONE LINE IS PRINTED

Dtherwise the line will not be in a readable form.

TEST 04

This is the eprogsrammable forms lensth test. First the
farms lensth is set to 32 lines. Then a form feed
command is given and the followins message is Frinted on

the MC—-210 under test:

THIS IS THE CENTER OF FORM FAGE ONE OF TEST 0&

The forms lenath is the set ta &6 and the following

message is printed on the top of the next pPagel

FORM FEED THIS IS TOF OF FORM FAGE TWD OF TEST 0&

FAGE 13 ZZS0106-9%01 REV. #B
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TEST 07

This tests the tab to line command. This test pPrints the

following messase ten times on the MC-310 under test:

3]

THIS I:

+ LINE XX AS NUMBERED ON THIS FORM YY LINES FROM TOF OF FORM

Where XX takes the values 1:2,4,8,16,32,40,44,44 and 473
and YY takes the values 4:5+7,11,19,35,432,47,4% and 50,
On TI form 12441 the XX value corresponds to line number
Frinted in the left marsin of the form. The YY value is
the count of lines from the tap of faorm. The arerator

should verify that this information is correct.

1

in
3]
L ]

XK

TEST 08
This tests the set vertical tab command and the vertical

tab command. This test Prints the followins messase ten

times on the MC-810 under test:
THIS IS LINE XX AS NUMBERED ON THIS FORM YY LINES FROM TOF OF FORM

Where XX takes the values 1:2,4,8,14,22,40,44,44 and 47
and YY takes the values 4:5:7,11,19,35,432,47,49 and 50
Vertical tabs are set on the lines correspandine to the
YY wvalues. On TI form 124&1 the XX value corresponds to
line number printed in the left margain of the form. The
YY value is the count of lines from the tor of farm. The

orerator should verify that this information is coarrect,

FAGE 14 ZEE0106-9901  REV. =R



5.2.10

TEST 0%

This tests harizontal tab set command and horizontal tab
command. After numbering  the columns, UP—-arrows  are
printed in the following celumns: 10. 15, 20, 40, 20, 70,
115, 117, 119 and 128. The aperatoer should verifw that

this information is correct:

##### BEGIN TEST 09 SET AND TEST HORIZONTAL TARES ##t#s

1 2 , 3 4 b

12345478901 2345672901 23454672901 23454678901 22345475701 23454739

Printins is doene only throush column 80 if the option is

selected in IT.

TEST 0A

This tests tab to <column address command. After
numbering the columns. wp—arrows are printed in  the
followins columns: 10, 15, 20, 40, 80, 90, 115, 117, 119
and 12&8. The opPerator should verifywy that this

information is correct?

###%# BEGIN TEST OA TAB TO ADDRESS #¥#it#

1 .

il
S

5
2IASATEI012I45672V01 2345672901 2345678901 23454675701 2345678

FAGE 15 22501046-9701 REV. #B
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Frintine is done only throush column 80 if the aption is

selected in IT.

SL.2.11 TEST OB

This tests line width set command. The columns

numbered with the line width set to 132, then

width set to 80, With this line width,

are
the line
240 A7

characters are sent to the printer. These characters are

Pprinted on three lines with 20 characters per line. the
line width is then reset to 132 characters pPer line if
column width of 132 was selected bv the orerator. and 132
“BY are pPrinted. The aperator should verifv that this
information is corrects
####% BEGIN TEST OB SET LINE WIDTH #####
13345678?%1234567393123456789;12345675?312345678?312345&7893...

THE NEXT THREE LINEZ ARE ONLY =0 CHARACTERS LUONG

ARARAAAAAAARARAAAAAANAAARAAAAAALARAAAAAAAAAAAAAAAALAANAAAAAAA. . .
ARAAARAAAAAAAANAAAAARAAARAAAAAAAAAAAAAARAARARAAAAAAAAAARAAARAA. . .
ARARAAAAAAAAARAAAAAAAAAAAAAARAALAAAAAAARAAAALAALAAAARAAAAAAAA. . .

THE NEXT LINE IS 132 CHARACTERS LUONG

ERERERREREERREERERRRBERBEREREREREEEEERRBERERREREEEERRERRBEEREEE. | .

FAGE 14 22501065201
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TEST oOC
This tests the printer lines Per inch option. The
erinter is set to eight lines Per inch, then eight lines

af ten characters each are printed. The printer is then

reset to six  lines Per inch: and six lines of ten

&

characters each are printed. The aperator should wverify

that this information was printed:

###¥# BEGIN TEST OC FRINT & LINES PER INCH ¥

THE NEXT 8 LINES ARE BEING PRINTED AT 2 LINES PER INCH

10
e u)
[xx}
0
o0
o
£
X
0

o
o0
X
[y
[xx
)

]
o0
i)

‘-
B

THE NEXT & LINES ARE EBEING PRINTED AT & LINES PER INCH

LLLLA

P,

b

o~

LEbLLLALLLL
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TEST O

This tests the eprinter characters per inch orption (VOO
and FCO printers anlv). The printer is set to 14.5
characters per inch. and six lines of seventeen
characters each are printed. The printer is then reset
te ten characters pPer inch, and six lines of ten
characters each are printed. The operator should verifw

that this information was pPrinted:

¥#### BEGIN TEST OD PRINT 14.5 CHARACTERS PER INCH

THE NEXT & LINES ARE BEING PRINTED AT 16.5 CHARACTERS FPER INCH

AARAAAAAAAAAAAAAAA

ARARAAARAARARARAAAA

THE NEXT & LINES ARF RETNG FRINTED AT 10 CHARACTERT MER INCH

BEEEEREBEBE

EEREBREBERE
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S.2.14 TEST OE
This tests the erinter vertical format control option
(VOO printers onlv). Stere and recall vertical format
information commands are tested. VFC channel 7 is
proarammed and stored, and VCF channel 2 is prosrammed
and stored. Then VFC channel 7 is recalled and six lines
of the followins messase are printed on the MC—-210 under

test:

(1]

THIS IS LINE XX AS NUMBERED ON THIS FORM YY LINES FROM TOF OF FORM

£

Where XX takes the values 1, 2, 4. 8, 16 and 303 and YY
takes the values 4, S, 7, 11, 19 and 33. VFC channel 7
vertical tabs are set on the lines coerrespondins to the
YY values except 33 which is top of form. On TI form
12441, the XX value corresponds to the line number
printed in the left marsin of the form. The YY value is

the count of lines from the top of form. Channel © is
recalled and the above messase is rerpeated on the second
Page of the test. The XX takes the values 3, 5, 17, 37

and 57: and YY takes the values &, &, 20, 40 and &0. The

aperator should verify that this infoermation is corrects
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##### BEGIN TEST OE STORE AND RECALL VFC CHANNEL #####

THIZ IS LINE 1 AS NUMBERED ON THIS FORM 4 LINES FROM TOF OF FORM

THIZ IS LINE 2 A5 NUMBERED ON THIS FORM = LINES FROM TOF OF FORM

THIS IZ LINE 4 A% NUMBERED ON THIS FORM 7 LINES FROM TOF OF FORM

i
k3
Pt
on

TEST OF

Test OF, the manual intervention test, is executed
accarding  to the options chasen by the operator. When
executed, the operator is instructed on the selected [NO0S

I/ devices

BEGIN MANUAL INTERVENTION TESTING FOWER DOWN THE PRINTER
DEPRESS RETURN KEY

The power ON/OFF switch on the rear of the eprinted should
be turned off and the return kev on the I/0 device
depressed. At this time the Data Set Readv bhit is tested
to verifv that it has been reset to a O with the Perinter

Powered aff. After doing this the foallowine messase will
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he printed on the I/0 device:

FOWER UF THE PRINTER BUT DO NOT FUT THE LUINIT ON LINE
DEFRESS RETURN KEY

Turn the power ON/OFF  switch to oM, do not pPut  the
printer on line, and depress the return kev on the 1/0
device. The Data Set Readv bit is now beins tested to
verifv that it has been reset to a 0 after the printer
was powered on and left off line. The printer is then
celecteds pPut on line. and the followins messase should

be printed on it:

VERIFY THE BELL AND THAT THE FPRINTER ON LINE LED IS OFF

After printins the messase the eprinter is deselected
causing the on line led to =0 off. Verify that the
messase is correct. that the bell sounds, and that the on
line led is off. Once this is verified respond to the

message now displaved on the IO device:

VERIFY MESSAGE ON FPRINTER
DEFRESS RETURN KEY
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After depressins the return kev on the I/0 device the
Printer is selected, put on line, and the paritv error

detection feature is tested with the followine messas

g

being printed on the line Printer:

VERIFY THAT THE NEXT LINE PRINTED IS 20 PARITY ERROR SYMBOLS

(twentvy Parity error, »symbols)

If the Parity characters are not printed the pPencil
switch settines on the inside, front of the Printer

should be checked asainst the chart shown below.

e e e e e —— +
! ! SWITCH !
! PARITY e !
! ! 4 ! S !
Vo b Lt !
! IGNORE ' OFF ' OFF
] ——— — b ——————— } [ |
! ann ' ON ' ON !
B e o oo e et vt s e s st e b e e e e e e | U, l
! EVEN 'OON ' OFF ¢!
+ - ——————— e — +
If in erraor the switches should be reset to the carrect

value and the test restarted.

FAGE 22 EEI0104-2%01  REV. #B



i

If the parity characters are eprinted the messas
displaved on the I/0 device should be responded  to by

depressing the return kev:

VERIFY MESSAGE ON PRINTER

With the followins messase, verifring the end of the

test, heins printed on the line printer:

END OF MANUAL INTERVENTION TEST

FEE010&-3701  REV. =B
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TEST 10

Test 10, the elonsated character test, checks to make
sure that a LP210 line printer with the elonsated
character option installed is able tao print characters at
the rate of 5 characters per inch(VCO and FCO printers
onlv)e A pPrinter not having the elongated character
option will print characters at the rate of 10 per inch
when this test is run.

When this test is run a riepple dump containine the
elonsated characters is printed for 20 lines. Only upPPer
case letters are included in this character set.

The followine messases will appear on the Pprinter durins

this test:

#au#BEGIN TEST 10 PRINT S CHARACTERS PER INCH #####

THE NEXT 20 LINES ARE BEING FRINTED AT S CHARACTERS PER INCH

-
oy o

SRR |

VERB DESCRIPTIONS

This section describes the verbs available in the LPS10

Diaanostic.

ET - EXECUTE TEST

FIORMAT: VERE 7 —ET.vveennen. . TEST —-XX
ACTION: Execute the test srPecified by XX, a hexidecimal

test number.
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LT — LOOFP ON TEST

FORMAT: VERE 7 ~LT.euessen.. TEST —XX
ACTION: Loop an test number XX displavins the loop  count
an the front panel. The test loop may be terminated bvw

entering a .
EA ~ EXECUTE ALL TESTS

FORMAT: VEREB * -EA

ACTION: A1l tests (01 throush >10) are executed.
LA ~ LOOP ON ALL TESTS

FORMAT: VERER 7 -LA
ACTION: Loop on execution of all  tests in order,
displaving the loop count on the front Panel each time

all tests are completed.
IT - INITIALIZE TEST

FORMAT: VERE * - IT
ACTION: The test initialization auestions described in
cection 4.2 are asked. This verb allows the operation to

chanse the test pParameters.
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ERROR MESSAGE NUMBERS FOR LF210 DIAGNOSTIC

The following error messases mav be printed and are
cansidered to be self-explanatory in all cases. assuming

some familiarity with the MC-210 specifirations.

This diasnostic also contains an alternate error message
mode which can be selected by settins the MNTFLG variable
in the PRINTSUB mcdule to a nonzero value. This can be
done wusing the front Panel or by usins the .MM verb
available in DOCS. This error messagse mode Prints the

followins messase in addition to the messasge that would

normally be printed.

##% ERROR CODE = XXXX PC = XXXX #%3

The PC referred to is the Prosram counter value when the

arror was detected,
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HEX NO

k3

MESSAGE AND CONDITION
### ERROR CODE = XXXX FPC = XXXX ###

####% ERROR TEST O1 MUST RUN WITHOUT ERROR BEFORE
RUNNING ANY OTHER TEST

This message is printed alons with anv error
message occurrine in Test Ol and is meant as an
informational message.

ERROR BAUD RATE LESS THAN 4800

The Interface Module was unable to transmit at
least 20 characters at &QHz or at least 36
characters at S0Hz. indicatins a Baud transfer
rate less than 42300. The Transmit bit, CRU Input
bit &, is tested for a set/reset condition to
calculate the Baud rate. Check the prencil switch
seetinas in the inside, front of the printer
asainst the chart lacated in Test 01 section.

ERROR BAUD RATE GREATER THAN 4800

The Interface Module transmitted more than 34
characters at &40Hz or more than 40 characters at
S0OHz, indicatins a Baud transfer rate areater
than 4800. The Transmit bit, CRU InPput bit &, is
tested for a set/reset condition to calculate the
Baud rate. Check the pencil switch settinas in
the inside. front of the eprinter asainst the
chart located in Test Ol1 section.

ERROR TRANSMIT STILL IN FROGRESS AFTER TIMED QUT

The Data Terminal Ready bit, CRU Outeut bit ¥,
and the Rauest To Send bit, CRU Output bit A, are
set to a 1 forcina the Tramsmit bit. CRU Input
bit 8, to set to a 1. The errar woccurs when the
Transmit bit fails to reset to a O after 253ms.
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ERROR FRINTER IS OFF LINE
DATA SET READY IS LOW AFTER TIME QUT

With the Write Reauest bit, CRU InPut bit E., set
to 2 1 and data available for transmittal to the
Pprinter the Data Set Readw bit, CRU Ineut bit E,
fails to set to a 1 after & seconds.

ERROR EXFECTED NEW STATUS FLAG INTERRUFT
OID NOT OCCUR (DSR HIGH-TO-LOW)

This error is rerported  only if runnins with
interrurts., The New Status Flas failed tn set to
a state of 1 after the Data Set Readv bit. CRU
Input bit E, changed states,. from a 1 to a 0.

ERROR EXPECTED NEW STATUS FLAG INTERRUPT
DID NOT QCCUR (DSR LOW-TO-HIGH)

This error is reported onlvy if runnins with
interrupts. The New Status Flas failed to set to
a state of 1 after the [Data Set Readv bit,. CRU
InPut bit E. changed states, froma O to a 1.

ERROR EXFECTED WRITE REGUEST INTERRUFT LID NOT QOCCUR

This error is reported only if runninsgs with
interrupts., The Write Resuest bit, CRU Ineput bit
B, failed to set to a 1 indicating that the
Transmit Shift Reasister on  the TTY/EIA has not
vet finished sendine a character to the printer,
even thoush the Transmit bit, CRU InPut bit &,
has been reset to a 0O state indicatina a
character is not being transmitted to it.

ERROR UNEXPECTED INTERRUFPT AT FRINTER INTERRUFPT LEVEL

This error in repoarted onlv if running with
interrupts. An unexpected interrurt . not
ar-iginpating from the line printer. was detected.
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ERROR DSR TRUE WHILE PRINTER IS POWERED DOWN

This error is reported only during the Manual
Intervention Test, Test OF. The OData Set Ready
bit. OCRU Ineut bit E. was in a state of 1 after
the line printer was pPowered aff.

ERROR DSR TRUE WHILE PRINTER IS OFF LINE

This error is rerported onlv durins the Manual
Intervention Test, Test OF. The Data Set Ready
bit. CRU Input bit E. was in a state of 1 after
the line printer was powered on and left in an
aff line condition.

ERROR DSR LOW-TO-HIGH NEVER SET. LINE BUFFER NEVER
RECEIVED CHARACTERS

The printer failed to print samethina that was
transmitted te it as measured by the Data Set
Readv bit, CRU Input bit E. not soins from a
ctate of O to a state of 1.

FAGE
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7.0 FART NUMBERS

TITLE

PROGRAM DESCRIFPTION

FICHE KIT

LF210 - Linked Test

LP210 - Main Module

FPRINTSUB - Print Subroutines

TSTPK1 ~ Test Packase 1

TSTPKZ — Test Packasme

P2

TETPEZ - Test Fackase 3

FAGE =20

NUMEBER

2250101-2001

~2001

22301046-0009

2230106-1004&

2250106-1003
-20032

=003

P37946-1003
-2003

~9003

FB7947-1003

9R7945-1003
2003

-0

FATIRI-1003

22501046=-3201

ROFF Source

ROFF Output

o
n

FLO

LC

LML
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SCOPE

The line rrinter diasnostic

is used to test anv of the

fallowins Centronics line printers when thevy are connected to a

TI-220 computer throuwush a TTY/EIA car

0 char line

Centronics 301 2

Centronics J04A 20 char line
Centraonics 200 22 char line
Centronics 501 122 char line

Centronics

Centronics

Centranics

2.0

char line

i
x4
X
et
[N ]
]

101A0L 132 char line
10280 132 char line

REFERENCES

TITLE

Specification 290 Serial Line
Frinter Kit

Maodel

220 Reference Manual

Diaanostic Handbook

Manual. Model 304 Line Frinter

Manual,

ae

.1

Maodel SO0 Line Frinter

d PN=%45075-0001
145 char sec
100 char sec
100 char sec
145 char sec

char sec

145 char sec

1 char sec

FART NUMBER

974991

SAZE[ 22701
454009701
RT4P2-F701

D74995-2701

EQUIFMENT AND SOFTWARE RESUIREMENTE

This section describes the

and necessary saoftware for

EGUIPHMENT REGUIREMENTS

FAGE =

minimum eguipment requirements

the LLPTEST diasnostic.
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Im addition to hardware reauired by DOCS and specified
‘in the DNiasnostic Handbook, one of the followins devices
is reauirsd.

220 Line Frinters

~Model 204 Impact Line Frinter Kit 451 13-0001

~Madel 582 Line FPrinter Eit Sw7 F45112-0001

“Model 5832 Line Frinter Eit &7 2451 12-0004

3.2 SOFTWARE REQUIREMENTS
The line printer diasnostic runs on a 9%0 computer. The
line pPrinter diasnﬁstic'is a test that runs under contraol
of DOCS. The operator I/0 can be throush an areropriate
interactive device or the progsrammers front panel
depending on which version of DOCS is used., The test
module is: LPTEST. Linked Qbdect: 2E50123-100&4(FLO)
Linkable Farts: LFTEST

LFMEG

4.0 LOADING
Loading procedures for all available media are found

in the Diagnastics Handbook.

=0 TEST EXECUTION AND DESCRIFTION
The following set of suestions need to be answered to
initialize LPTEST. These are the same auestions asked

by the IT verh.

FAGE 4 ERE0IER-2901 REV. =4



A0 LINE FREG 50 OR &0 HZ - DEFAULT=4L0HZ -
FRINTER MODEL (101,102,301, 3046, 500,501, OR S25) 30&-
LF UNDER TEST CRU BASE ADDRESS — DEFAULT=00L0 -

LF UNDER TEST INT LEVEL —DEFAULT=000E -

After these augstians are answered., the test can be
exeruted or any of the two letter verbs from the

follawing list can ke enteresd.
=21 AVAILABLE VERE=

the verbs contained within the LPTEST

M

These ar

i
2
s

Dizancstic Madule. Alsa available are all the

verbs surpaorted by DOCE.

El Execute Fart 1

-

te Fart 2

1]

[

[

e

]
x|

Fart

1
]

Execu
Ex Executs
Execu

0l

EA te Part 1-

et I

m
i1
s

Vi
in
,—+

IT Initialize T
5.2 FART=

The followins is a list of all the functions that

are tested by each of the rarts of the LPTEST.
5.2.1 FoRT 1 ~ E1 VERE

1.7 Check Read Resuest

il

e FRE0123-FR01 REV. ®A
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2]

i
ol

S22 FART =2

2.) Check
Ze) Check

Check

Data Set Ready and Data Terminal Ready

Interruert ID Line

Transmitting, Write Reguest and

Interruet Lines

Check

&) Check
7.} Check

- EZ

1.) Check
2. LCheck
2.) Check
4.) Check
5.) Check
L.) Check
7.) Check
2.) Check

1.9

Check

bData Set Ready Interruets
Baud Rate

LINE/MIN Rate
VERE

Fower OFF/0N
SELECT/DESELECT Switch
Elongated Character Feature
Form Feed

Vertica] Tab

Character Faritwy

Frinter BRell

Buffering for Different Line Sires

! VERE

Rirrle Fattern

VERE DESCRIPTION

A brief

bv each of

Error messases that mav be printed b any of the verbs

description

aof each verh

them iz aiven in the

FAGE

o

and the action

follaowing sections.,
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are 22iven in a separate section.

S..1 El VERE - EXECUTE TEST 1

This test does the followins to veritwy the line printer

interface iz working.

a.) Checlk FRead Reauest (it should be O).

B.? Check Data Set Readvy and Data Terminal Readv.
[ Check the Interrupt ID Line.
.} Send a reset and top of form character to check that

the Transmittins, Write Reauest, and Interruet Lines

work and that an interrupt occcurs.

E.) Send a line ta check Data Set Ready imterrupts.
Foo Check the Baud Rate and print it in decimal.

The messase printed ist

LF BAUD RATE= XXXX (DEC), WHERE XXXX=THE DECIMAL EAUD
RATE FOR THE INTERFACE.

{Refer to the line Printer specification for the

correct valuel.

G ) Checl: the LINE/MIN Rate and eprint it in decimal.
The messase printed 1s:
LF LINE/MIN=XXXX (DEC), WHERE XXXX=THE DECZIMAL LIMEARIN

(Refer to the line printer specification for the

FAGE 7 FEERO12a-9%01 REV. =6



carrect valueg).

EZ VERE — EXECUTE TEST o

This test checks certain basic and special functions fFor the
Tine printer. The functions checked and rerorted results are

given below.

ALY FPOWER OFF/0ONs SELECT/DESELECT SWITCH
After the following messase, the line printer pPower should

be turned off and the user should respond to continues

TURN OFF LINE PRINTER -

T SEC DELAY

The second line is printed to notifv the user of the delaw
and to wait for transients to fade out. At this time

Data Set Readv is tested for a O,

The next messase should hbes

TURN ON ANDN SELECT [LP-

After turning on and selectins the line printer the user

should respond to continue. The following messase is printed:

3 ZEC DELAY

-

Atter a three second delav. Data Set Ready is tested for

FAGE E ZEDOIZ2E-9201
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The next check is for the deselect switch. The followins

messase should be printed:
DESELECT LP-

The line printer chould he deselected and the operator

fis

cshould continue. A three secand delar will Fallow
and will he signified bv a messase. At this time. Data

Set Ready is tested for a 0.

The line erinter should be selected and the orerator should

respond to continue testings.
B.) ELONGATED CHARACTER CHECE

This verifies that the elonaated character feature aof the
line printer is functional. Note that two lines will be
printed on an 80 column printer and one line on a 132 column

printer. The followins messase 15 printed preceding the print

on the line eprintert

VERIFY ELONGATED CHAREZ =

"#Z’()+.f012345673?=;{=}?QBCDEFGHIJKLMNDPQRSTUVNXYZ(f)-

The characters erinted on the line printer should be checked
azainst the line abave te wverifv the correct charact®rs were
printed. The characters printed are in the ASCII ranse of

20 tao FTF.

FaGE £ 2E0123-7%01 REV. #A




Note: The character set for the line printer may vary

from the comparison standard printed above.

Fellowina the elongsated character print on the line
Frinter. the following messase will be printed on the

interactive device:
RETRY 7-
If the user wants to Print the line asain. he should enter a 1.

C.) FORM FEEDN TEST

This test is sisnaled by @
TOF OF FORM TEST

Being printed on the interactive device. The tfollowing message

should arpear on the line Printer:
SEIF TO NEXT PAGE

Which should be followed bv a furm feed. Next, this

message will be pPrinted on the printer:
SEIF TWO PAGES

Which should be followed by twe form feeds.

.o VERTICAL TAR TEST

This test checks the vertical tabbine function of the line

FAGE 10 HETOIEE-R01 REV. 4



printer. The followins messase is printed on the interactive

device to sisnifw the heainnine of the test:

YERTICAL TAR TEST

After this messame,. besinning at the top aof form. lines of
the following form cshould be printed cne inch (& lines)

apart on the pase until eleven lines are printed:

TAE LINE NO. XX ’ WHERE O1<XX<11.

E.)} . CHARACTER PARITY TEST

This test verifies that the even paritv checkins of the
printer circuitry is functiosning correctly by sending the
incorrect parity bit for each of the sixtv—four

printable characters. The followine messase precedes the test

and is printed on the interactive devices

LF CHARACTER PARITY CHECK CHARACTERS SHOULD BE @7%

If the printer circuitry is workins carrectliv, a line

af &4 @ sians should be printed on the eprinter.

F.} FRINTER BELL TEST
Ta test the printer bell., the following messase iz pPrinted

aon the interactive device followed by a twa second

audibkle tone from the Frinter bell.

LF BELL TEST

FAGE 11 EE0123-901 REV. #A




3. BUFFERING FOR DIFFERENT LINE SIZES

This test is desisned to test the line printer carabilities

for bufferins different size lines. The test starts bv printing

a tull line and rcontinues By sending lines of one character
tess until one character is sent on a line. When this

cocurs, the cvole reverses until a full line is printed asain.
(Anv error messases that may cccur will be Printed by the

gseneralized pPrint routines.)

LINE PRINTER BUFFER TE
LINE FRINTER BUFFER T
LINE PRINTER BUFFER
LINE PRINTER BUFFER
LINE FRINTER RUFFE
LINE FRINTER BUFF
LINE FRINTER RUF
LINE FRINTER EL
LINE FPRINTER R

LINE FRINTER

LINE FRINTER

LINE FRINTE

LINE PRINT

LINE FRIN

LINE PRI

LINE FR

LLINE F

LINE

LINE

LIN

LI

L

E2 -~ EXECUTE TEST =
This test prints s riFrrle pattern on the line erinter.,

The followins message will arpear on the interactive device.

RIFFLE DUMF TEST-HIT ANY KEY TO TERMINATE

FAGE 12 HEL01EI-2901 REV. #6



per the instructien. enter anpy kev on the interactive

i

'::.‘
[evice to terminate the rirple dump and return control to

The wverb decoder.

5,304 Ea — EXECUTE ALL TESTS

wiw Tte 5F

Entering this verb will cause all three tests to be executed.

5L E.5 IT VERB — INITIALIZE TESTS
llse the "IT" verb for reinitialization of the LF Test.
(I.&.» a line printer in a different CRU lacation, at
A different interrupt level, aor a different model number?}.
This feature alse circumvents reloadins the saoftware to
Chanse the hardware confisuration.

Below are the questions asked bv the IT Verﬁ.

AC LINE FRER S0 OF &0 HZ - DEFAULT=40HZI-
PRINTER MODEL (101,102,301,304,500,501, OR 552) 20E—
LF UNDER TEST CRU BASE ADDRESS — DEFAULT=0040 -

LP UNDER TEST INT LEVEL - DEFAULT=000E -

5.4 STANDARD DOCS INITIALIZATION

Reference Diaganostics Handbook

PROGRAMMERS FANEL DOCS INITIALIZATION

o
o

1f the front panel version of DOCS is beins used, the
teet operates the same way but all 1/0 is throush the front

panel. When DOCS is brousht up. it will ask the auestian,

FAGE 132 FRE0123-9701 REV. #A



“IOLE ON ERRORS. Once this is answered. the guestions

lTisted in the previous sectien will be asked. AFfter answering

m

these the test will start executiaon of the EA verh. See the

Diasnostic Handbook on how to interface throush the front

Panel.
o) ERROR MESSAGES

Given below are the error numbers.messages and conditions

given. for line printer diagnostics. These messases ar

I

Pprinted when an error is detected in the line eprinter

general outeput routine.

NO., ERROR MESSAGES AND CONDITIONS

i Messase: ERROR 1 RRO=1
Condition: Read Resuest, bit O, is set to a i.

It should be set to a O,

z Messaase: ERROR 2 DSR=0
Condition: Data Set Readwy. CRU ineut bit E,
is set to a O, It should he a 1.
o Message! ERROR 2 INT=1
Condition: Interruet ID, CRU inpyt bit F, is
set to a 1. It shoauld be set tao a Q.
4 Messase! NO WRE INT AFTER CHARACTER

Condition: A Data Set interruprt did not occur after

FAGE 14 SEE01Z2E-9901 REV. #4
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o

Mescsager

)

Cond 1 tions

Message!

Condition?

Message!

Conditions

sending a character that causes a line to

be printed.

ODER OINT WITH DTR RESET
4 Data Set interrupt has occurred,
makins the line printer ready to accept

characters from the Interface while the

Data Terminal Nterface is in a reset state.

This disenables the line eprinter from
accepting characters from the Interface

board.

INT ERROR-BAUD RATE CHECK ABORTED

A Write Request Interrupt did not occcur.
This caused an error interrupt to occur
while measuring the baud rate., abortins

the rate.

INT ERROR-LINE/MIN RATE ABORTED

Either a Write Reauest Interruet did

not occur or a Write Resuest Interrupt
did osccur and a Data Set Readv Interrupt
did not occur causing an error interrupt
to occur while trvings to measure. the
LINE/MIN rate of the printer. the count

is aborted.
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b Messaame: DSR=1 AFTER DESELECT
Condition: The Data Set Readw (pPrinter ready ),
CRU inPut kit E. was not reset to O

after deselection of the line printer.

= Message! DSR=0 AFTER SELECT-FRESS SELECT ON LF
Condition: The Data Set Readr (printer reaﬂv):
CRU inPut bit E, was not set to a 1

after selection of the line printer.

A Messase: ERROR-DER=0 AFTER SELECT
Condition: The Data Set Ready (Printer ready),
CRU inpPut bit E. was not set to a i

after select on line printer was

derressed.

B Messase! ERROR-DSR=1 AFTER FOWER LOSS

]

Condition: Data Set Ready (printer readw),
CR} input bit E, was not reset to O

after a power loss.

[ Messase: ERROR-TRANSMITTING DID NOT SET AFTER LIDOCK
Condition: Transmittine., CRU input bit =, did not
set to 1 during transmission of a character

ta the line Printer.

i Mess ERROR~-WRE DID NOT RESET

s
't
10
or
0
bt
]
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Conditiont

Message:r

Conditions

M

ssages

[£1]

Condition:

Write Resuest. CRU input bit B, is set
to a 1. This indicates that the Transmit
Shift Resister on the Interface Module
has finished sending a character to the
erinter and is ready to receive another.
Write Resuest bit should be set to a 0
at this Point indicatins that it has not

finished sendina a character to the printer.

ERROR-XMITING DID NOT RESET

Transmittins. CRU input bit &, is set to
a 1 indicatina that a character is beins
transmitted to the printer. At this point

CRU input bit 2 should be a O since A

ch