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This section of the SYSTIMS MAINTENANCE GUTIDE descritas the
functions, features», and operational procedures sss50ciateg witn
the 33FT CINSOLE 3na MAINTENANCE PRQOCESSIF of the 31983/51995
Systemse '
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MAINTENANCE SUBSYSTEM POWER UP ACTIVITY

When powar is turned ons the following actiaons tak2 ol3ce.
The actions are not necessarily Listed in chronoiojicatl orger:

o the nicro=pgrocassor on the ¥Yaintenance Card (H9) is reseat.

o a self-tast of the Maintenance Card 1s run ang

if 3n earror is encounterass 3 display messaje is
sttemncead. (Mota: Particular oositions of a swWwitcn
cn the Maintenance Card can te usea to inhikbit ¢tne
the normat CRT disatay and to indicate 2rror tyne
via on=card indicatorse.) 9Deaecendir3y uoon thz type of
errors tha 1micro=srocassor aay nalt or nay atteast
to comalate tne 2xecution of tha self-test an3 entar
tha oparator input=gisplay msoge of ococeration.

0 asprcpriate rejisters in the MASTZ? ang SLAVE
procassors are clearege. For exampgles CACHZI VALIDITY
pits, A-reg{ster» PERM=rejisters 2SAP=razister.

3 °rocel3sor a4 is s2t ta MASTEIR.

o Proc2ssar 3 i35 s2t to SLAVE,

) tne SLAVI proce2ssar is sat ON-LINE,.

0 tne SLAVE processor is sat to NOFIMAL aoca.

) tne MASTE® processcr is set to NORMAL mocda.

) coth processars are set to HALT mcae.

o} entira memcry is initializeg with ™2™ data zng corract
£CC.

2 an injtial screen display is transnitrac td the terminal
ang disgclayed on page 1. (YCP messi3jas witl T2 diractad
to 0333 ?. To33ling cetwsen pajdas is acrcomslishaa via
the CTFL and rijht or left dointing arro« k2ys or ‘y
orogram controli).
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It the terminal is in LOCAL when the m3intenance contral
sttempts to transnit, the maintenarce control will retry uc to
sttemot will cause an alsrm to sound. if the
tarminal has tTh2 atarm option en3gdlea. It the opoerator switchsas
to RECCTIVE moses, the message will pe gisplayed. If tne terminat
is in TRANSMIT moder, the input messaoce will C=2 accepted and then
tne output message displayed.

t2n Tifese. €azh

SCREEN DISPLAY - MENU SECTION

The screan cisclay consists of a MENU SECTICH followes cy a
TATA SECTION. fFormats for the DATA SECTICON are sno«n in Fijures
1 thru %, tejinnirg on 23ge lo. The format of the MINU 3ECTIOH

is as fcllows:

CCuMaAND >

MCJd2e oJIWILCiiE5e el
NCRMAL M¥ASTER: & REQZ
SCAaLY SLAVZ tIFF STKX
COxLYy RIMJTE:QFF CK
TAPE SINGLE®IFF CSE
FFSZEN INTRPT:JFF 227

CasS3tTTEs 337

The (C3O44aND

<

S8y veP9208c: cccccdP it @Sunaes c00esaldClioNSecess
316 SSnniadcor Sannisdarsvaluss CLoAR RTSET RZAIND
3524 CrR::saar CWsaadr=valuas MTR CLRELOZ #3TE:
339 S54CK or = ragistar=dats CCL®  3Te? RUN .
MAC NEXT or 4+ ALLRESS=gats fC SCREEN RHITEST

SDTEXT TEXT characters (= ¢ 3r2 22%ti2nal}

SLAVC 2A3SENT MASTERIHALTE D Ter3a

V L]
line is foltowed ¢ty & set of reseryveg wocras

Anich Tay oe 2ntera2d on tha COMMAND line to effsct 3 M3DZ cnanjes
3 DISPLAY chances, 3 RESISTER=MEAJFY FRLAD-wRITE
or an ACTION. The tast Lina of the manu ingicatas 3YSTzZM STATUS

a SAITCH cnani2,
as follcws:
0 CASScTTE:

o SLAVE:

Statds can ce 32T or REZADY or NAQT RCADY.

Status can te A3SENT or OFFLINE or HALTED
or RUNNING. .

Status can bte HALTED or PUMNMNING.

Tndicated if any tit of tha mastear drocessor's
PERP or PERM ragistars w3s true when the
preccessor hattea or if any £PFJ3 ccnaition arose
quring the last interactian of tha orocessor
with the msintenance cartrol or «<henevar tne
MASTER orocessar i3 RUNNING age2spite  having
rec2iva2g a HALY recuest.
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Tna M00% of the master grocassor, STATZIS cf the SWITCHES,

thea SCRSEN ceina displayed ana the status on tne STATUS Lline
nighlighted.

arz

Except for the COMMAND lines tha2 entire screen is wW“rite
protecteds, i1.2.» cannot t2 changed frem.the kayboard.

Entrias on the COMMAND Lline are free format, ie€er any
nurter o¢f spDaces Mmay bte added Catwesn ccamands or alements of
ccmmancs. At least one 5pace.is requireg petwzen com™3nds.

Space{s) also may be usag in liesu of ®:", "=" and "/" in thsa
RZAD ang WRITE commuands evan thoush those symcols are shown in
the menu.

Agoreviaticns ara2 permitted as tong 3as the aocbraviation s
unique. Exceptions ar2: H? for H9TZST anc CLRE for CLSELGG.

Also, altzsrnata farms, not shown Oon the menus, may c2 used. Thess

fcrns are:

CoMAL TORA ALTERNATE FORM

CLEAR ©or CLE CLR

RUN or GY START

G2 (Latter Q) G% (nuater Q)

cxX CACHAE

SAnn SAnwW

SFnn SnnR

Sna S3nA

sn3 sanav {n = 3} tnrouah

In case of spelling» syntactisal or orocsgdural errors,
dopropriate error massage will be gisclayes ang THZ CURSCF A
8 LIFT AT THS START JF THE WORD IN tRRAIR.:

when the COMMAND Llina is transmitteds it is left unchanjge

)

an
ILL

3

gxcept as not2a below for mezory WRITES, Transmission 1is froam

home tc cursar or §if cursor is at howre, from homa to eng cof

tne

Entries on the CONMMAND tine are executa2q from left to rignt.

The execution of RUN (except Wwhen SINGLE micro tojsle is 2N)
MASTZIP (change of master status) will cause suoseluent comnan
if any» to te i3norea.

I1f cocanands cannot re exacutad for some raason . .- -
) » 3 TCOANTSRL™ arrgor m255302 will
gisplayea on tne CITMMAND line. -

or
S »

Ca
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ACTION COMMANDS

cococacssaassSSS

The SCREEIN commang or the SPCFY key wiil cause 3 redisclay
of tne most recently Jisplayed screen. This command is useful to
rastore 3 screen which had teen alterea or cieared by the opar-

ator.

Tne CLEAS command will clear the master crocessor. It witl
c3Lse the slave orocessor to CLEA? only if oantinae or %o SZSET if
cffline (See ESET telow). CLEAR will cause a running processor
ty> nalte CLZAR wWill cle2ar the following rejisters 1 PERP, PZ94,
435Ws, CC» CD» INCNs As 3%, mMr, §FL2G and also the CALCHE if mocea
i5 not CJONLY.

The CCL® commang Witl cause atl vaALIDITY tits in the CACHZ
denory cf the master orocessor to ce cleareac,

The RESET commang «ill cause a CLRS3 signsl to £2 1issuea to
3

the master procssscr Lalsa stave if onlina2)s, to memory and tc the
17C. FESST wilkl clear the following registers PERPs sLav,
453534, CC» CD ana INCN. CLRS will also cause a running processor
to hatte

The CLPELOG command will cause the ELIG in the wmarory
supsystem to ce clearese. ‘

Thne FcWIND commanc #4idl cause the cassette tape to rewinc to
30T ang w#ilt cause surseauent commancse if Jebpepuent uoon the
comnslz2tion of the reawing, to ©2 gelayeo untit the redina is
conoletea (2.3 RUN in TAPE modge).

The MTR command sgts TAPE modes rawings the cassatte tade to
397 anc causes the CLEA? command to ba axecutec. MTR will not

cause RUN to ce executsd automatically.

The ?C commang will cause tne 2C signal to £2 sent on the
i1/3 puse.

The A9TZS5T command will caus2 the aicro=2roc2ssor on the
maintenance ¢3rc¢ to run a self diagnostic test and then g¢cisolay
the A9 MAINTEINANCE PROCESSUR SELF TEST SUMMAY (assuaing sWwitcnas
o9n H? card are set in the position for Jisglay).
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Tne TEZXT conamanc will cadse all <charasctars> (inctuziny sl
olanks) t9 tha rignt of tha Word TZXT and to tha laft of tne
cursor cr if the cursor is at home postion, to the 2na of tne
commang Ltine to tbte wWritten into dscencing 3=¥emory lo2c3tions
starting at the ena of the pravious <character> string, if 3ny;
otheruwiser starting at one byta location from MAX3. A cinary
vatue (0 to 255) indicating the numtar of characters in the total
string 1s stored at the byte location immediateiy orior to 34AX.
I[f the total numper of text charactars wouic caudse 3an overfiow of
the 255 oyte count, the final line is not Wwrittan 3anag an esrrer
messaje 1s displayea. Execution of a3 NCTEXT commani or 2cuer up.
will cause tha nyte count to ce initislizeg to ™J)". The <charsce
ters> are storeg in ASCII. Th? intent of this comrana s to
allow flexitility in tha manner in which ccld start variaslaes ara
loaaad. Intarnoretation of the TEZXT <charscters> 1s a softwara
function. A gispclay of the TEXT <characters> an the (SE gcisalay
may ca octained cy a3 RPOTEXT commang. A C3E command will <ca2use
tne TEXT <gcharact3rs> to te ramavaea from tne display.

The RUN (or GJsor START) commang will start onty tne nastar
aorocassor 1f the master is in TAPE or F®JIZEN modes or if tre
stave is OQOFFLINE, If the master orocessor prograamstically
chanjes from TAPE modesr sStops tne tape and continuas td run. taea
MT3 indicator gon the cabinst will %o extinguishad, Th2 QYN
cemmangs 2axc2pt whan executea Wwitn SINGLT micro ons will claare
the PERM ang PEPP registers ane it 2% of the (0 r231ster.

The STE? coqaand is eauivatlent to e2xecuting thas RUN cormmance
with SINGLE micro gN. STEP will steac rtoth orocessors if  tihe

slave is cn=line, The STEP conmand is iavaliad 3nz will caus2 sn
error message resdonse if attempted when Tne orocassar is in TASE
A0de. '

Ahenever two procassors ar2 startag as 3 result of eitnar
RUN or STEP» tna2 crder in which thay start is randon,

T ascsarm st aDeee o en CGH?ANY c}NF!DE”TIAL Seaseecssveneeeecnwcan
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MODE COMMANDS

oo ccEmsESwET D N

NOFRMAL 3s a2 modes which if on W4hen *UN is executed, causes
the processor to obtain its string of Meinstructions in 3 normal
manners, i.co. from Cache. Instructions not in Cache are automat=
jcally loaned to Cache from S=Marorye.

CONLY is 3 moger which if on when RUN is exzcuted, causes
the processor to octain jts string of 4=instructions froa Cache
anly. Instructions not in Cacn2 will cause a nalt.

SJNLY is 3 moder which if on when 2UN is executegs c3usas
the grocesscr to osctain its strina of sd=iastructicns tftrom S=v2-
nory only.

TAPE is a modss, which if on when RLN i3 exagutedsr C3USes
cassette gata to9 ce ‘transferrad to the master orocessor.
Cassette Ccata may ce M=instructions or M=instructions folloded by
a cata fielg. ¢

FROZEN i5 3 mocdes which if on when RUN or STEP 15 ex2Cuicdr
cals=2s the master ©processor to retain the micro-instruction e
containag 1n the M register after exacution of tne ccamance. Fer
=UN witnh SINGLE m@icro CFFs the micro=instruction is exa2gutad
rateatedly until halted via the Halt switch on the cacinet. Faor
STE®P or for RUN with SIMSLE micro JON» the micro-instruction is
executed once. Th2 A register is ingcrementea for 23ch execution.

e eeeeenesccccacccan COMPANY CONFIDENTIAL e=escesccceccccocencs
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SWRITCHES
MASTER is 3 tosgle which causes a switeh of master status
batween processorse. whan master status is switched, the MZDE of
the slave is forc2g to NGPMAL. The INTPPT, the SINSLE micro ani

the SLAVE on=off toggles are not changed.

SLAVE is a tog3le wnich causes the slave orocesscr to changa
its ON-LINE/JFF=-LINE status.
INTR®T i3 a toggle which, wWwhen 2Ne caus2s 3IT 3 in the Ct
register of a runningy orocessar to <Ta set each clock tima,.
INTFPT QFF do2s not affect 3IT 2 in any miann2r, Th2 stata ot £he
INTRPT switechn is not chanzad if master status is changec.

SINGLE micro 1is 23 togglae whichs if JN when PUN or 3STE® is
execuytacs, causes the mastar orocessor and the stavae, i§if ons to
exacdte c¢cne picro-instruction, tnen hatt anag thzan automaticatly
ucgate the last varsion of the screan disolay. Tne state of the
SINGLE micro switch is not chanaeg if master status i1s changed.
SINGLE micro ON ang T4PS mcde are nmutually exclusive ang will
rasult in an arror massagje response if roth are trua when a FUN
ar STEP is attemnptede.
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SPECTAL REGISTERS

A write to the CMiD register wiil cause the write data an2 a
CA signal ¢to e transmittec on the I/0 tus. Displaye2a in the
C¥ND registar Wwill pe the data last transmitteg.

A Write to the DATA register will caus2 tne write aata 3ns 2
RS signal to be transnitted on the [/30 cus. Displayed in tha
JATA re3ister Will be the cata on the [/0 tus ceing recesives fron
tne I/C» not the write data sent by tnhe drocessor. notes Tae
JATA register W#ill atways reflect cats on the I/C <cus that s
currently o2inyg r2ceiveg from the 1/3. It witl ce uogatea after
@ach acticn cy the processor.

CNS i3 clearea cy powsr upe. It is not claearead ty switching
master status or ty CLEAR.

Jperator cn3anges in MSSW will not cause a chanje. in 400Z.
M3CZ cnanges Ty tne odferator must te affacied oy & HS2E° chanae
entry on the command linz, The current MJIJE Leina Zisplayec will
p2 forcea into tne M33w ragister prior to axecution of RUN 2ar
ST:ZP. Similarlys, th2 value in 455W will caus2 tna adprooriaste
MC3Z to te 2aisplayed wnen the procassor chsni2s froa a RN to &
AALT state. 4534 is set acpreoriately (25%u for master apg 1373
for slave) oy cower ud» CLEAF, or by 5 chan32 1n master Statuse.

®
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SCREEN DISPLAYS

0PPF will c3ausa a displtay of the operator infarnation regise-
ters ana some system oparating instructions (see fFiqure 1),

STK witl cause s display of sl!l 22 tocations of the A=-3tack
as Wwell as TAS (sas Figure 2).

FEG will cause a3 agisplay of the grocesscr®s ragistars,
psueco-ra3istars ang scratchpag=ra3istars (s2e Figure 2).

CSE will cause a aispolay of tne ELISG ana s s2lecteq sat of
ra2gisters that are ovarticularly impgortant toc tne systam®s 0para-
tisn (see Figura 3).

A RCTEXT overation will also <cause 3 disolay of tna CSZ
page. 3ut, in agcdition to ths display of the CSZ set of regis-
tars, 1t will cause 3 gisolay of up t3 255 text <characters> from
memery. : :

MAC aill cause a aisplay of the micro=prccessor's
ingut/cutsut corts ang key variables of tne firmwira (see Figure
3)e

Si€» S24 and 339 will cause a 3isclay of S<vamory while £X
will cause 3 2isolay of Cache Memory (se2 Figures 7, 2, 3ana 7).
The memory locations disolayed will be thiase locations tnat wera
mast reczntly gisoclayea for the o2articular scre2n recusstaz.
Power up cr nalt will cause a gefault starting location of zero.

The HITEST commang will cadse a disolasy of the HY MAINTZN-
AMCZ PROCESSO? SELF TE§T ERR3R SUMMARY cisgclay. This display is
also attenpted at pewer up time if an erraor occurs (see Figure
4).
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READS AND WRITES

Tne S=Memory (SRnn) ang Cache Mamory (CP) reac coamangs
cause a screen display of the aooropriate memory Dpaaeg starting
with the location specified ry <adar>, 1If the Sememory sucsystaa
ingicatas an 2rror, ERRIR widl be qgisolayed on the status Line as
a result of PERM tein3 nonzero. For $21%6 and 3?24 reanss, the
tocation c¢f the Last loaged S=Memory error may ©Ce oftainea <y
s4itcning to ta2 CSE paje whicn Jisalays tne ZL3]3G. For S¢39
reaas» the micro=-procassor will clear PEPM ang ELIG oprior to
reaaing 2ach memory wWwora and cisolay its value atonj wita eacn
4org after the individual worec is reace. Cache “a2nory errars ars
not ingicateg cut the kay parity and th2 micro-instriction caricy
21%s are inctuded in the cache Jdisplay.

The NEXT ang 3ACK {(or + and =) commangs ar2 acplicable only

when on a CACHZ or S=MEM{JFY page. 3n 3 memdry page they c3suse
secroilting forwarg or opsackwargs Dy one Dpa3je. Wraoaround s
germittes in gither zirection. On 2 non=memory 2332 tney cause
no action other than 3 cisolay of an error messsge.

A READ or WRITE to Cache or to 3=-Memory will not cause <tnhe
A=register or FA-reggister or any other register ta ce ¢chinged.
Ragisters» exc2pt for those carrying specific control or status
information c3an ©oe chaniec only oy dasignating tnea 3s a zesti=
nation. Note nowevere tNat the % register counts Juriag rlUh an3

L]

An a3utoTnatic screen up3zate «ill ocecir 2n a Cache 0a3ge it a3
Cache write is executzas or», on an S=Menosry page if an S-Memory
afite i35 ex2acutad,. Also @&n autcmatic screan uodate of twz
currently gisplayec page will occur if it is possicle that the
cage could have tCteen chanced bty any type of ragister write,
memory write Oor commang executicne.

<adar> may pe one or mcr2 hex 3Jiaits. If ta2s5s than six
¢igits are enterads <agdr> Will pe right justifiea ang zeras
assuned on the left, If greater then <six aigits, an earror

message wWill <ce displayed if any of the leading digits to the
teft of the first six are non-zero. <addr> is interoreteg as a
cit adaoress. For CACHE (CP % Cd4) ana for S-Memory (35%1a, S54Wl3,
S339 anc SA3¥) accessess» an appropriate numcar of rigntmost zits
of <agar> are iznored and zerss assum2a. Tn2 ™:™ draceeding
<acar> is cotional.

.

cocsesssccanncceacsnsa cchAN* C})N;IQE\JTI'\L Tesecevecscocavecssavsa
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SURFCUGAS CO#PJPATICY
COMPUTER SYSTEI¥S Go5UP
FaSADENA PLANT

4=22335 5707 RESV. aC

31755755 3Y37T
AAINTENANCE 3

SIFT CONSQOLE CPRIPATION fA3z 13

S O OO OO CWE O R B PNCCTO VDB R ST B

R X RN T R R E R IR 2 B R T IR RN RN L]

<value> may 5e one or more hex agigitse. <value> Will re
right justified and either zaro filled or truncatea on tn=2 laft
as raguirea. Truncation of nonezero 3igits will ce reocrtea as
an grror., Tha "=" precescing <value> is ootional. Formats for
<value> aepend upon the page peini written:

$39: "Address" xx XXXX XXXX OT XX:XXXX:XXxX SW39 FFO EC DATA DATA

:;2: :iggress: XXX o . gg;: gg? DATA (16)
: ress" xxxoxx
CK: "Address" xxx CK FFO (cache read)

Tne ZC disolayed in the 539 page contains a carity =%it in
the Llower orgerec o0it position. This cit is g3enarated bty tha
memory control on the g3ata read from memory. when Wwriting, this
cit of the EC is ignored.

In the C< displays 3 micre=1nstruction parity rit {contz2inac
in the fifth Jigit from the rignt) preceeds the naigcro~instruc~
tion. Wwnen writing, this L£it is cenersted cy the aaintanance
control. Also when writing into cacn2, the hit tit, the validity
oit and the «ay parity gcit arg generated cty the processor. he
key is taken from <agdr>.

A S=menory or Cacha write corxmand can hava a3 multisatl2 nuncar
of values 3associateg with tha write. The values ara sacgratec Ty
COmAas angd are Written intc memory starting with tna 3Jiven <aaar>
anc proceeging to nigher agdress2d iocatians. If 2 comns is tre
last entry on the cormang liner 3 nNewWw memcry Writ2 comsaznc IS
promptec on the commang tine startingd in the (eftaost position.
The <acar> wilt be six digits Long and will peint ¢to the mza0ry
location next to bLe written. The cursor will te left in tha
position immeaiatatly to the ri3nt of ¢the = 1in the ocroadtey
ccamanage. If a comma does not follow the tast valie, the coanmang
{ire will not change. Note tnat 3 prompted Write <comamang  4itd
overwrite any characters on tha commang line in th2 first 12 to
12 sositions. It will not affect the rest of the tine.

The PODTIXT ooeration forces the CSE oage arndi sisolays the
TZXT <charactars>, if any» contained in memory.

Secen sccencccacscceccen ca-\qDANY CJ‘FIDE\JTIAL coecneccaccccances cocew
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EURFZUGHS CCRPOrATION

CoMAUTER SYSTEMS 3504UP 31585/95 SYSTZNS
EATADENA PLANT MATNTENANCE GUIDC
4-2234 3737 FREv. AC SJIFT €3MNS2LzZ (CPZRATIN PAST -1

PN Y L L X T R R RN N RN N NN S PEsT T AT TP e e e, TS eT AT Pl AR ESaee W

CNS REGISTER

[¢]

r a

This register s wused &£y the Drocessor 3s 3 s%urce
gestinaticr. When used as a da2stination, hex vatues may bYe
passed to the mainta2nance control to effect an action 3as noted
p2lowe Fasoonses to the requests are ra2turtred in CNS immagiately

or after completion of the reaquestac action as indicated btetow.

CNS ~ CNS
R sUEST VALUE PESPCN3E ACTIGN
Enacle 233931 Q¢goel Sucseauent values of 3323121-300935
commands ang 9730493=992¢42 mova3a tce CNS will

te interpratad as coamancse. Coamancs
CA3V4N*2Q3062 are valia Tor master

onliy.
Enacle U 230G&2 953382 Supsequant reacs of cassette data
Sarity will have & parity bit includeds

. suitacte for writing to cache.
visacle ¢29233 3434588 CYS commany intararetation is gdis-
Commancs atlece. Als50 disatieg are any pencing
gafarrea resoonses. Disacled is the
normal or defaiult state.

Jisacie 0339484 NCGTs8G Cassett2 data transferrea tec tne
U Parity processar will not inctude 3 parity.
Tnis is tha rermal or gafault state.
Set 523335 833385 This command sets th2 "«eep=page"™
"keep=page”™ tog3gle. !f this togale is trus when
the processar naltss, 3 message will
te displayed on tne 25th line 2f ths
09T, indicsting that the status
informaticn is av3ilable cn page 1. The
keep=page togale is set false e2ach time
the procassor is started. ‘
-Set- 0N3331 000G¢0) Set interruct togate 2. Lffective
Interrupt only for proc2ssor verforming the
move to CNS.
Get V332902 rReturn 3 status vector (see c2low)d.
Status
talt 933003 QsT29) Set slave's halt requast.
Slave

(continued next cage)
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SURRJUGHS CCRPORATIIN )
CCMPUTER SYSTZHUS 3°8UP 31933/35  3Y3TcC“3
EASAOEML PLANVT MATNTENANC S SUIDE
A=2233 37237 fEve AC SOFT CANSCLZ JPLRATICN Pa3Z 15
CNS CNS
AEQUEST VALUE REZSPONST ACZTICN
hatt ¢n0Q34 0CQQ0H Set both master?s % slsvats halte
Processors request. ,
Reset 979395 QC9000 Resat interrunt toygle. Effective
Interruct only for the processor 2arforming
the move to CNS.
Get odaud 23005 Saud Raturns the presently set Remnta Link
Pate Rate Async C£3ud ratae. (see notes celow)
‘hatt 030049 232049 Mastar is re=startz2c after a halte.
festart CNS is set to COGCO9.
MTR 970041 007041 A CLEAR, set TAPE moce» FERKIND anc
Restart RYN (restart) 15 ex2cut22a after the

processor halts.
ALLREGS ! a¢ngaz AlL progessor?'s ragisters (inclusing
Restart STK) ara set to ths vilue of the "«
register, 2xc2pt CNS» «hicn 1s set tod
$0830J. Action is after processor

4“2
<
%)
<
&~
~N

naltse.
Invalia ctnars Treatead 3s Cisatle commandss, Disanla
U paritys, ang rfes2t keap<paGe.
* Any pending geferreg connand is lost.

Commanags JGJ3J1=392042 are reco3inized oniy if an ZTnacle Comnang
(259GR1) has c2en executed.

Commanags JJ3371 %to 9¢7498S5 are comoletaly ingeczncant.

Comnanas 250043=0355042 are valid cnly for master crocessor. Tneay
are ignored oy 3 slave.

Jnlty ocne CNS <command can te retaineds; therefore the deferrag
action of orly tna2 last received commang will ce done. Tnis is
esoecially important in wusin) the vrestart ccmnands {23347
00J942).

The Baud Fate returnec is not gefinec if (irk 15 set f
Synchronous oparation. The format of the 33ud Rate is 3

Presently allowaple caua rates are 332, 1240 ana 12J2.

r

e
Ol
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YN

UFPFQUGHMS CC220=ATIIN

COMPUTZ R SYSTZIMS GRaur 31333/35 SY3Tg™~§
ASACENA PLANT MATYUTENANCE QJINE
A=2233 STL7  FEV. AC S3IFT CINSJILL 2PZRATINN 2408 17
STATUS VECTO2 (24 Hita)d:

M53 LS3

} 2G990 0JSF aaas aasza pbcde fahi |

ce Firmware level nunter

t. Slave ontline {(not valig in sin3le processar aYStEW)

c. NOt rurnirg

C. NOt A=processor

2. Halt reguested

f. Otner processor halted (not valia for sin3le processor

f. Other processor halted (not valia far sin3yle crocassor

Ge N9t TAPE mode . s,
Fe A=grocessor is master

i« 3=processor is acsent (valid for A-porocessor oniy)

Remote Switch IV,
. Pemote Link is synchronous (not valid wnen R=J),

N
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SURPZUGHS CcCRPIRATION

CIMPUTER 3YSTEMS 3RJUP 31563735 SYSTZv¥s
FASADENL PLAVT 4ATMTENANCE SUIDZ
4=2233 3737 GEV. A€ S3FT CIONSJLC CPERATION FAgE 17

QPR DISPLAY

51965/95 PROCESSUR SYSTEM

TC INITIATE CPEZRATING SYSTEM 1)Place CLEAR/START cassette in Crive.
2)Set 3ystem Disk Drive to °UN.
3)Type MT? 33 on CJIY4AAND Lline ana sush x4T

TC INITIATE MEMORY DuvP t1)Tyoe TEXT DUMP 3nd ousa x4T,
2YInitiata Coerating Systea as acove.
TC TIGGLE STATc OF SWITCH s:Type name of sWitech 3ana oush X4T,
TC CHA&ANGE CJISPLAY PAGE ¢tTyce name of page and push xuT,
CFERATCR INFCPMATIOQN REGISTERS:
T = xxxxxx X = PEPM = A =
L o= Y = PERP = 1 LR =

CPU~CONGITION s CASSETTE ERROR

FIGURE 1t = DISPLAY FORMAT =-- OPR

--------- smmeccems-es CIMPANY CONFIDENTIAL ===cecccesccccmancnan
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ZUIPQUIAS CLRPCRAATION

CIMPUTER SYSTL¥S g-3u? 351955/3% SYSTEMS
FASAJENA PLANT MITHTEINANEE U102
4=2233 5797 REy. A& . _ SIFT CONSULE CZ2PZRATION PA5T 1-
REGISTER DISPLAY

TAZeoooeX FlUSeoeoeX AzxXXxXxxx SUM=z S§0A= 503=

3= R Y= CMPX= SiA= S138=

IC= Fil= T= CMPY= 324= 525=

TC= FL0= L= XANYs= $3a= 533=

TE= fLE= A= XEQY= St A= L=

TF= FLF= YTz xxxxX MSKX= SSas $SSi3=

CA= 8ICAN= 89= MSKY= 3bA= S65=

CE=x FLCN= L= XCRY= S$74= 573=

LA= NULL= Fas DIFF= . S8A= Ses=

LB= FSVo= F3= MAXS= S?A= $93=

LC= PERM= fFL= MULL= S10A= Stuid=

Li= PERP= TisS= "U"=..xxxX SilA= S113=

LE= XYCN= CP=eeeoxx NULL= $124= s125=

Lf= XYST= NULL= DATA= S134= S133=

CC= INCN= CNSs= CMyDs= Sl4d= Sl43=

CC= MSSu= TI4Z= NULL= S15A= S153=

STK DISPLAY

Ta3= xxxxxx STACK {J)=xxxxXxx STACK 1:0=
: STACK (1= STACK 11l=
STACK OF= STACK 1f=

FIGURE 2 = DISPLAY FORMATS <=~ REG and STK

smeee-escccsccccacees CONPANY CONFIDENTIAL =-==-cesscccccacacans



EURRCUGHS CORP0RATION

COMPUTIR SYSTEMS aRQyUP | ' 31935/795 3YSTIM3
FASANZENA FPLANT MATMTENANCS GUINE
42233 5737 REV. A€ S53FT CONSQLE JPERATION  PAST 13
CSE DISPLAY fuifh,fEXfi

X = XXXXXX PERPP? = cseasX LR = xxxxxx "HT = exXxXXX

Y = PEFM = 8F = A =

T =CC = FA = TAS = )

L =C) = F3 = INCN = ceeeox

ELGG = xxxxxx CHNS = xxxxxx

TEAT IS nn BYTES =e=ee-eccscccceca-

("nn” tytes of S=vemory starting wits the tyte 3t $4Ax~3 3ng

proceecir3 to lower nuntered tocations. "m™ is 3 to 255.)

FIGURE 3 = DISPLAY FORMAT ==CSE



3UFRCUGHS COPPORATION
CIv¥PUYTER SYSTZIM3 SGRIUP
FASADENA PLANT

H7 MAINTENARCE

L3s51IC

o e om

CICEY W) O NO U E W) -

* FATLYRES IN

LQSIC
*CPU CLZIAR
MEX ECHQ
12 ECHO
INTERRUPT

HITEST DISPLAY

PROCESSOR SELF TESY ERRCP SUVMARY

PROCESSOR A

XXX XXXXX

CASSETTE

A
¢

XXXXXRX XXXXXX XXXXXX
XXXXXX XXXXXX XXXXXX

THESE TEST MAY INVALISATZ

» Eress SPCFY (or xmit SCREZN) for stste gisolay

FIGURE & = DISPLAY FORMAT == H9TEST

SUCCEEDING

R

£

SULT

mesessessesceccccccoc TOMPANY CONFIDENTIAL =e=c-ecccccccccmacacs
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BUFFCUGHS CORPORATIIN
CIMPUTER SYSTIM3 GRQYP
e AT ?LA'\‘]T

= 1 A
r;JNU;"H

REV. AC

H CARD MEX OPERATION

Driver port = XXX XXX
Enabled ¢ YES
(inverteg)

Recelver port = XXX XXX

Selected: NO

Savec C2J Fajisters

75232 Information

e
(44

1239
NO ERRIR

w o re
a1
[ U~y Vi)
~ 0oy
w0 -

[1]

-~ e

® o
.8 o8 <o

Figure 5 =

CCMMAND >

¥odae oSwitches.
NCRMAL VASTER: A
SCNLY SLAVE :OFF
CCnLy REMJTE:JFF
TAPE SINGLE:GFF
TAPE SINGLE :JFF

DISPLAY OF CPU STATE AT T1

FIGURE 6 -

o

31765/95
4AINTEZNA

SYSTE¥S
NCE O OGUIOE
S3FT CINSCLc GPERaATION

T CcoerememacerTescs st e Beeew e eaew

MAC DISPLAY

'CPU CONTROL (FOR H CARD)

During last ¥AC micro (xxxx)
Expectead ARITE TOC MAC (CNS<=VEX)

Observed ¢ APRITE TC MAC (CN3<=MEX)
Current READ ™Y~ (MEX<=U =FZTCH
43T IF HALTED)
mUT = xxXXXX "A1" = xxxxxXx "CAN3" = xxxxxx

CASSETTE INFCRMATION

Tapa status : NC ERRIR
Record Count: xx
Micra Count ¢ xx

DISPLAY FORMAT == MAC

RUN DISPLAY

AUNNTNS

ME OF LAST START (MNOT URDATZC QURING RYN)

DISPLAY FORMAT == RUN

1PAMNY CONFIDENTIAL



EURFCUSAS CGSPOFATION
CIVPUTER 3Y>TI¥s

FASADZINA PLANT

4-2233

Agagress

gccooces=
0C0018=
G30030=
3C3048=

$03069=
G5o07 2=
0Ce090=
00J043=
$009Ca=
J3G32=
CCSOF 3=
635103=

AcOoress

OO
D OO

323099
EFLTY!
0C0939

5747

Data

XXX XXX

Jata

31265795 SYSTZIM3

GRJIUP
MATNTENANCE GUICDE
REV. AC SOFT CINSTLE OPLPITION PAGSE 22
S24 DISPLAY
Adgress Data Address Data Adgress Data Aoggress Data
G00129= 0dv24%= 000350= JN543)=
vcl13a= 200258= 003372= UdJi498=
J04159= INQ273= 30G3390= J60489=
2001s8= J0Q288= 27¢03A2= J0C4CR=
GA013%= 000249= 9303C0= $Jy4aCe=
INI13R= 00023%= udC3des 3904ED=
30¢13%= 3702D0%= 3303F0= z0uS1c=
J2J1C8= 2092E3= 3094 08= v335228=
005 1E0= . N0C19)= $30420= JnG549=
9051F8= g00318= JIVL3IR= 003558=
22§21%= 200334= CO0J4S0s= 33257 9=
3932 28= 55G343= 0835463= afLsana=
S16 DISPLAY
Adarass Data 4Address Data 4Adaress Data Agaress Dats

OC
OO
OO O
QD O -
nemoc o
QO MO
wouonn

c09109%=
390112=
205129=

*000133=

203149=
J03159=
9001835=
303172=

399132= 3972435= 200320s=
ICGL90= 232250= 00d313=
.J0014A0= 009260= Gud32os
22C189= 003279= 055334=
2301Cn= pgleed= 350 345=
0J01Da= 3G229y= "Q0T354Ls
07901E9= 9322A0= 3923643=
0001F 0= 000233= 002337¢=
592920C3= 00J2CC= 00038c=
J3o21d= 3C22D3= 2L03%03=
233229= 06932g3= 292343=
90G23¢C= 20J)2F3= 362330=

FIGURE 7 = DISPLAY FORMATS == 524 and S16

Seccsacsscsncancccnscane cg‘qPANY cg%“r!cs'ﬂT!AL coeccscscemsessasvnscscane



gURAQUGHS CORPCRATICN

CAMPUTER SYSTEMS GRQUP 31955795 SYSTENS
PASADENA PLANT, : MATNTENANCE GUIDE
3-2233 5707 REV. AC SCFT CONSSLE QPZRATIGN P33T 23

.-n-.-----a.‘o--.-.---.-----'-- CY X TR E L A E B XK J P E B BN DT DL O DSECODBD BN IS

$§39 DISPLAY

- B BWR D S B BN

address EC Data EC Data PERM/ELOG Address EC Data £C data PERAN/ELC

400000 = xXx XXXX XX XXXX X XXIXXX Q00180 =
QLao29 = 0021A0 =
000340 = geo1Ce =
QQQQ8q = 0001EQ =
€00033 = 000290 =
£0304Q0 = 000229 =
€00QCo = $00240 =
€QQ0g0 = 003254 =
Q4001240 = 00Q24% =
€30124Q = 900233 =
000143 = 9002C0 =
QQa160 = 000220 =

. FIGURE 8 = DISPLAY FORMAT == §39

CX QISPLAY

NP DEDD < & B

Addr Key P H v Cache Addr Key

P B ¥V Cache Adar ey P H V Caghe

000030 xx x X X exxxxX 0J0CCO xx X X X oXXXXX 600180 XX X X X eXXXX:
oeXXXXX e XXXX X e XXX X

e XXXXX e XXXXX eXXXX

e XXXXX eXXXX X eXXXX

000043 xx X X X oxxxXx 000100 xX X X X +XXXXX 3QQ1ce XX X X X eXXXX

e XXXXX e XXXX X «eXXX2X
¢ e XXXXX e XXXXX e XXX X

e XXXXX «XXXX X eXXXX

036080 xx % X X o~xxxxx 000140 xx X X X <XXXXX 330200 XX X X X <XXXX

e XX XXX e XXXX X « XXX X
e X XXX X «eXXXX X e XXXX
e XX XXX e XXXXX eXXXX

FIGURE 9 = DISPLAY FORMAT == CX

esmm=cmemomese—emcaaa COMPANY CONFIDENTIAL =====--<<======--c----




EURPOUGHS CCRPQRATION :
COMPUTZIR SYSTEIMS GROUP . 81985795 SYSTIMS

2-2233 3707 REV. AQ SOFT CONSOLE QPE®ATION  PAGE 24

PRI R R L . LR R T L E XY ey 4 2 ¥ TR ¥ X J B COOEE CE RGP NP R PR PT LD ® B

COMMAND LINE SYNTAX

comve) NQRMAL enccevcscccasa)]
1 c=- T Y
jo=> SDNLY ccacecomay |
1 -- i
|o=> CUNLY coceconcw)]
i o= H
jo=> TAPE -.--------.)'
1 .- {
ecawny FQGZEN ecrcransccns) |

Determines the source cf the master processor wicro~instrue=
tions when RUN or STEP is commancec.

esecas; ﬁgsTE: comsseasncnase) |

Toggles =asster processdr peiweefi oFro¢esssr & 2a2nd oprocessor
B forces new slave to normal mode and switches control of the
cisplay to the new mastere. ' .

coven) SL&VE crcccsavosasans)]

Tessies stave processor ON ang DOFF.

cTeees ) INTRPT cosavacoancseonan)| )

Toggles interrupt ON and DOFF. Ok causes bit 20 in cc=reg-
ister of =ach processor to be set esch clock time during PUN oFf

STEP. UOFF causes no actione’

crace) SISELE smeoncccsccsss) |

Toggle SINGLE =icro ON and OF?. ON causes execution of one
micro=instruction when PUN §s commandec.

cecce=) REHUTE --------.’-.--)I

Toggles REMOTE Llink switch ON and OFF. QN causes the remote
gisgnostic link to te activatede.

. -----.-----foooovccoo CDM?ANY CQNFIDENTX*L P A L L L T Y T T



EJRFJUGAS CCFRPORPATION
COYPUTER 3Y3TcMS GRZJ?
FASAQENA PLANT

822233 53747 3SV. AL

31 STIMS
JATNTEINANCE GUIDE

stacks selectea registers,

se=e=> REG =e=me=mecceccacaca;)

| .--- /1N

J==> ST eccemceccassy|

i o i

{==> QPR ===ece=ccc=a>]

[ -- i

J==> CSE ====ce=ce==a>]

| -- i

fe=> MAC =e=cecceccae=>|

I --- !

|==> CK ===cececccceas]

1 .- |

I==> §1§ ====s===cces>]

! - i

{==> 3524 ==w=eecesecee)]

| .- l

e==> 333 =e=escccasca>]
Jisplays resisterse

cantrai infarmatians

-

Cacns=Memory Or 35-Manmaory.

.---------)’

“e=e=> 571§ ===esecessecscceccecs> <3dar>
1 --e /IN /1N
l==> §924 ==es=>]  e=> i ==
! --- l
f==> 3733 =====>|
1 --- |
“==> (R =cececc>|

Displays S-#ancry or Cache startiny at the soacifiad

LA L X 3

NEXT or +

| e- "\
o=y SACK ar = e=
Scrolls

R2MOry DdGee.

forwards/tackwaras

-.-.-.-----)‘

ty one oaaqe.

SIFT CAINSCLZ CTPLRA

485735 3YS

maintenance

<aacr>.

Yalig orty on

Seeesme-ccsccccccncac CO4PANY CONFIDENTIAL =c=cce--eccaccaooaoa-



2URFRCUGHS CJ220RaTICH .
CIMPUTER SYSTEMS 373UP 31955/55 SYSTIwus
4=2233 5737 REV. AQ S3FT CIANSGLE OPE®ATION FAST 2%

cae , Cmemw=
v /1N
s===e> SA1lp we=cesemccececccacae) 34F> S==c=======> y3lug> =-==-c===>|
i ——- 71N 71\ i /N i 71\
l==> SW24 =====>| “=> 3§ == c=> = == c=> , ==
] - }
{==> SH39 =====>|
i - 1

‘--) C'«' -------)‘

Arites <valua> string into corresponding consacutive Memory

location starting with d{ocation <adard>. Commas separate more
than one <value>, If 3 comma is the tast a2ntry on tne commang
Line. 3 newWw <3agagr> pointing to tne memory loc3ation next to ce
Wwrittan is oromptece. <v3alue> may <¢ce one to Six fnex CI3its
preceecea cy any numcer of leaging zeros, Usual foraats sre Zd:
XXXX» S16: XX XXo» S24: XXX XX Xe S39: EE  XXXX XxXx or
LEFXARA/AXAXe 4dneres EL 2re the ZCC bits

ceonea) <rc~g> IR RN ERERE R LR N SY (data> ....---.--)‘

! VAN

ey = e=

w
-te
>

e <€2a3at3> is ona2 to

arites <data> inty specifisd r r
ding zerose.

23
hex agigits preceeded 5y any numcer of

ccmwa) ALLRE; cscecsnesconcncann) <data> .--.------)l
1 /1N

-y = LX ]

Writes <oata> int> a pregetarmines set of precessor?s regis-
t2rs. <data> is one to six nex agingits precesedea by any number of
leading zercs.

.

cnnea) RUN smsweesssscaavenl ()

i .- ZiN

‘.-) Gg cescacaccvesa)|
| .- \
l==> START =mmececcecy| .

Starts master processor. Also starts stave §if stave s
on=tine and mastar is no*t in TAPE or FROZSN mage.

®
seesecemccccccccccaee COMPANY CONFIDENTIAL =-=scecescccccmacccns
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LR TR CLEAR ccmseccanaccncan)|

| -- /1N
f==> CCLR w=e=ceccaca>]
] .- 1
> RZSET
1 -- !
I==> CLRELJG=========>]

----------}!

CLEAQ initializes certain procassor rejisters ( PZRP, PERM,
MS3Ws CC COs INCNs A» BR» ™M™, ELOG 3nd CACHE (unless in C3NLY
mace)d) in the master 2rocessor. CLEAR does the same to slave
also if GCNLINE else performs the sucset fungction RESET.

CCLR initializes all valigity c£its in the master processor's
¢c3sghe to indicate absance of micro-instructions.

RESET is similar ts CLEAR out initializes only a sucsat af
those registers initializac cy CLEAR, namely t PERP, PEIR3M, MSSw,
CC» CO» INCN,

CLREL3G initiaiizes <the Memory Subsysteam error Log (ZL3S)

alcone. ~

commad sTiP----- cewecascswas)|

Executes ona aicra=instructian in mnaster ancd if on=-linas, the
slava. 3Scresn is updated afterwards.

caacay HTF --------.--.----)’

Sets TAPE modes, CLEAPs system anc REWINDS tana.

LEE LY RE‘“INO ---.--.------,l

Rawings tape.

conassd SCREEN --------.n---)'

Facisplays .tne most recently dJdisplayed screzn. Cuivatent
to SPCFY kay,

mseessessssescecco-oo COYPANY CONFIDENTIAL =====e-ececcncocccons
. e
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ceoaccecescreRre tcevcscssreannnannece = - OEneen TR YenEE SRR SE TR MO e e @

L T Y ?c ceccsecnccceccascsas)|

Genarates *C signal on tne I/0 cus.

cce=<> HITEST =====mecmecca>)

Initiates the xaintenance Contrcl carc's saif tast.

emonw) TEXT csscsceccs <text> .-------.--.)‘

Arites <text> intd a12scenaging S=¥empry lccations starting at
tne =2nd of tha previous <t2xt> strings if any; othersise
starting 3t one tyte tocation from 3¥AX. <tex> consist 3f aloha-
numaric ASCII characters.

ccc=e> NOTEXT ==eemcccecccas]

Res2ts tyte count (kept at locaticn SMNAX) tc Zero. Sa2e TIXT
cCOmMand.

ae

cosas) PDTEKT tecscscscnssan)|

Fcrces. adispolay to C3E psge with TEXT string displsay22.

=-e==> 3AUD =-=-=-=-= <taug rate in 3C2>=->1
EE TR V2 RN -
-y = l

Specifies the Saud Rate for dsynchronous Remcte Link opera=
tion. The 8augd Rate is in 38CD ana the allowacle values are 33J»
1202, 18¢09.

casss) SYNC -.--.-.---.---->'

Specifies tha Remote Link operation 20 pce Synchronous. The
2aug rate is determinea oy the modJem.

.
S-ceesmeccceccccccccee CQMPANY CONFIDENTIAL ==e==ec-cs-coccecoce--
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CABINET PUSHBUTTON SWITCHES

Cabpinet switches <cause the action specifiezc celow Somewhat
incepengently of the maintenance controle. If the maintanance
control is performiny some action such as clear, the oceratoar
should atlow sufficient time for the clear to complete c¢crior to
Japressing a3 switch sdch as RUN/HALT 3 second time.

PONER

The power switch will tojgle OC cower on asnc off. Taz an
condition is ligntsad,.

HALT/RUN (RUN A ¢ B LAMPS)

Depression of PUN/HALT switch will cause Toth procassors to
nalt if either is running., If both ara naitedr, action 3epenzs cn
the 3tate of the MTIR mode. In MTR modes the FUN/HALT switch Wittt
start tne MTR tape reaaq and cause the a3ta from the c3assett2 T3
e transfarred to the master processor. The slsvz processor 13
not affacteaqe. In non=MTR mogel{non=FR3I7=N 31352) gegrassizn «ill
cause the master processor to start ang the sldvesr if on=tlinz2, to
start. A chanje from non=MTR run to hatt will stoo the precessor
Wwith the rext micro in the M=~fgajstar. Fun stite s ingicatel Ty
one or more of tne RUN indicators tighted. 4 nalt (procrammstics
error or switcn) by a uwrocessor will caus2 its associateg lanc to
ce extinguishad.

INTERRUPT (STATE A t B LAMPS)

If a orocessor 'is in a run states the interrudt sSwitch aild
set tit #2 in 1ts CC=reji1ster, The int2rruot siInal  ~3ll =2
3ztive as (92ng as interrupgt ©buttan 1is Ja22ressel. T tha

arocessor is halt2a, thne jinterrupt switch is iradtive.

State lamps A ans 3 will ingicate tna2 state of c¢cit =3 in
each processarts Cl=rejistere. A tryue2 (1) ni*t 41lLl c3use the
agprooriate (3ap to light white a false (2) cit will cause the
lamp tao ce 2xTinyuishea.

Sessssssscscsccacccce (0MPANY CONFIDENTIAL e--eccecccaccaccccen-
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cececccscaveorsnsaccssove s assee Rew e e T eSO TET LS eSS P TUT TR ®

MODE (MTR & OVERTEMP LAMPS) -

Tnis sditch wili toggie the mode of the master orocessor
catw2en TAPE (MTR) and NJOPMAL moces if the system is halted.

Turping on M7~ rewinds the tape to 30T if not at 837 ana zclears
the systeme It will not initiate run. Depressing the swWwitch in
run moce widl not affect the system in any manner, Togaglina ~TR
moae ca3uses the MTP light to toggle on anc off aporopriately.
Tre MTR lamp is extinguished if the processor is running and tn2
cassette 15 nalted. This could occur only by a orogrammatic
cnange from MTR to non=MTR mode. I1f the cassette is not haltec
after a orojrammatic change from MTR, the MTN tamp wWill not
accurately inaicate the mode. Also tne lamp widl not accurately
incicate the mode when the processor changes programzaticatliy to
T ang ccntinues to rune. In 3 halt stater ‘the ~T# lame s
3lways accurate.

-
or

= g
LI =S

3 MD | AMP indicates detection of over temperature in

ST

) T
L™

€ &
the system.

-

MASTER A/B (MASTER A & MASTER B LAMPS)

Tnis switch wild toa3gle master orocessor sSstatus bPetween A
anc 3. The master status can also be changec via the C2T
terminale. Tha purpose of the switch is to gisable a non=worring
processor maintenance card or a non-haltsble processor which is
incapacte of switching master status via the CRT terminale. The
switch 135 active if the master processor is i1n a halr state or»
if runnings the mMmaster Drocessor is receiving a3 halt recuest
(orior deorassion of halt switch)e.

The tamps wilt indicate which processor is currently master.,

L L L L R T C&DiNY CGNFl CE,’\T XAL cessecsswesccsaecsceaaves
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B1990 FAN FAILURE GUIDE

1.When audible alarm is heard, an intermittent high-pitched tone, one of
the fans in the bottom of the processor cabinet is either stopped or
slowed down.

2.To determine which of the eight fans is bad; refer to the AIR LOSS board
and read the LED display. Using the following table, decode the fan
which is bad:

| BINARY BIT WEIGHT | FAULTY |
| 8 | 4 | 2 | 1 | FAN NO. |
|==e=- |===== [===== |-=-=m- |=eemccencuan I
| ON | ON | ON | ON | All Ok |
| OFF | OFF | OFF | ON | 1 |
| OFF | OFF | ON | OFF | 2 |
| OFF | OFF | ON | ON | 3 I
| OFF | ON | OFF | OFF | 4 I
| OFF | ON | OFF | ON | 5 I
| OFF | ON | ON | OFF | 6 I
| OFF | ON | ON | ON | 7 I
| OFF | OFF | OFF | OFF | 8 I

3.Another fan check involves attaching an O-scope to each resistor on
the HALL EFFECT SENSE board behind the rear power supplies. Check
for the proper pulse durations and time periods as compared to the
disgram below:

l
|
S
|
I
I

L L B e R P Y - - e .-

Pulse amplitude 4.5 to 5.5 volts

4.Fan Layout in Processor cabinet:

FRONT
o 1 6 | 4 | 2 |
| -=mmm e |==mmmem | -mmmmmm |=memmem I
7 1 s 1 3 | 1 |
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SECTION 4

CLEAR/START and Memory Dump Procedure

The CLEAR/START program is a stand-alone utility that is used to bring a B 1000 system to an
operable state. The process has three parts: (1) bootstrapping: loading the CLEAR/START program

QT ADT o

from the cassette into system memory, (2) clear-siariing, performed by the CLEAR/START program
itself, and (3) system initialization, performed by the SYSTEM/INIT program. This program is brought
into memory from disk at the appropriate time by the CLEAR/START program.
Execution of the CLEAR/START program is required after any of the foilowing events:

¢ Execution of the COLDSTART/DISK or COLDSTART/TAPE programs.

* A system power-up; to start a day, for example.

e A system failure that results in an irrecoverable system loop or system halt.

Execution of another stand-alone program such as PACK/INIT, DISK/DUMP, or
STANDALONE/DISK-DUMP.

Certain of the system software changes that can be specified by the CM system command.

Setting or resetting of any of the following options: BRGR, FLMP, MPRI, LOG, RFAC, THR,
TOUT, VLCP, VLIO.

* A change in the size of the Interpreter Dictionary specified by the IC system command.
CLEAR START FUNCTIONS
The CLEAR/START program performs the following functions:

1. Dumps a copy of main memory to the disk file SYSTEM/DUMPFILE when a memory dump
is requested.

2. Clears main memory, writing zeros and correct parity throughout.
3. Scans the 1/0 subsystem to locate the system disk.

.4. Saves certain registers and toggles that specify temporary environment changes for the
SYSTEM/INIT (system initializer) program.

5. Loads the SYSTEM/INIT program into memory from the system disk.

6. Turns control over to the SYSTEM/INIT program.

1152097 4-1
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SYSTEM INITIALIZATION FUNCTIONS

After receiving control from the CLEAR/START program, the SYSTEM/INIT program performs the
following functions:

1.

(9%}

6.

MCP FUNCTIONS

Supplements the information in SYSTEM/DUMPFILE, when a memory dump is requested, by
adding {(copying) certain MCPII structures such as the Name Table and the ODT Queue.

Allocates space for the initial structures in memory required for MCP operation, such as the
Interpreter Dictionary and the MCP Stacks.

Loads the GISMO program into memory from the system disk, builds the Interpreter Diction-

ary entry for GISMO, and discards all GISMO segments not required because of the system
hardware configuration, or because certain MCP options (such as MPRI) are not set.

Loads segment zero (non-overlayable) and segment one (overlayable initialization routines) of
the MCPII into memory from the system disk, and sets up the initial memory link structures
required.

Loads segment zero of the SDL2 Interpreter into memory from the system disk and builds the
required Interpreter Dictionary entry.

Turns control over to the MCP.

i

When the MCP receives control from the SYSTEM/INIT program, a number of operations are per-
formed before the system is actually ready to begin program execution. The MCP performs the fol-
lowing routines as part of system initialization:

1.

4-2

Tests the 1/0 subsystem to determine the system configuration. The Input/Output Assignment
Table (IOAT), constructed from this information, contains entries that describe the characteris-
tics of all peripheral units present on the system.

Constructs the initial chain of DISK I/0 descriptors, as well as TEST /0 descriptors for all
other peripheral units present on the system.

. Restores entries in the Temporary Disk Available Table to the Working Available Table.

Reads the disk directory and every disk file header (DFH) present on the system disk, clearing
the user count in any DFH that was in use prior to the CLEAR/START. Disk files marked
as TEMPORARY (such as compile and go code files) are removed from the disk directory.

. Places entries identifying the CLEAR/START in the SYSTEM/LOG (if the LOG option is set)

and the SYSTEM/ELOG.

. Initiates the SYSTEM/ODT program and, if the AMCS option is set, the MCS program.

. Displays the CLEAR/START message on the operator dlsplay terminal (ODT), and then makes

the system available for use.
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OPERATING INSTRUCTIONS

Two sets of procedures for beginning the CLEAR/START operation follow. The first is for
B 1965/B 1995 systems and the second is for all other B 1000 systems.

Clear-starting B 1965/B 1995 Systems
To begin a clear-start for B 1965/B 1995 systems:

1. Halt the system by entering the MCP command HALT via the ODT and pressing XMT. The
RUN A light goes out in a single-processor (B 1965) system; both RUN A and RUN B go out
in a dual-processor (B 1995) system.

NOTE
Instructions for using the B 1965/B 1995 Soft Panel in this fashion are here-
after presented as follows:

<keyword-1> <keyword-2> ... [XMT]

A looping condition could deny access to the ODT. In such cases, press the INTRPT push
button. If the system still does not halt, press the HALT/RUN push button.

AT TCAD /

Place the CLEAR/START cassctie into the cassetic reader and obscrve that
to BOT. (Bluc light on the drive unit comes on; BOT appears on the ODT. If rewind does
not complete, enter REWIND [XMT] from the keyboard.

s tnsen marzrie A
IV Lapyv 1ewinuo

[\

3. Enter any temporary environment changes (such as a memory dump request) with the appropri-
ate TEXT Soft Panel command. For details, refer to the subsection titled Temporary Environ-
ment Changes.

4. CLEAR MTR GO [XMT]
The clear-start operation automatically rewinds the cassette on B 1965/B 1995 systems.
Clear-starting Other B 1000 Systems
To begin a clear-start for all other B 1000 systems:

1. Halt the system using either the INTRPT push button or the console INTERRUPT switch. If
the INTERRUPT switch is used, return it to initial position following the halt. If the system
continues to run, press the HALT push button. If the system still continues to run, press the
HALT and CLEAR push buttons simultaneously. For dual-processor systems be sure both pro-
cessors are halted (both RUN lights are out).

2. Place the CLEAR/START cassette into the cassette drive and ensure that the tape rewinds to
BOT.

3. Press (1) the CLEAR push button, (2) the MODE push button to obtain the MTR mode, and
(3) the START push button.

4. After the bootstrap loader is read from the cassette tape, the processor halts. The L register

must contain @AAAAAA@ at this time; if not, the cassette must be rewound and the proce-
dure restarted from step 3, above.

1152097 4-3
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5. Any temporary environment changes to be made (such as a memory dump request) must now
be entered into the appropriate registers now. For details, refer to the subsection titled Tempo-
rary Environment Changes.

6. Press the MODE push button to enter the NORMAL mode; then press the START push button.
Reading of the cassette resumes. When the CLEAR/START program is completely loaded, it
takes control and executes through the system initialization procedure to completion.

7. Rewind the cassette tape by pressing REWIND. (Rewind is automatic in B 1900 systems.)

DESCRIPTION OF THE NAME TABLE

The Name Table is a structure that is initialized on a system disk by the COLDSTART/TAPE or
COLDSTART/DISK programs. The Name Table contains entries identifying the names of system firm-
ware and software available for use in the operational environment of the system. Name Table func-
tions are shown in table 4-1.

Table 4-1. Name Table Functions, Entries, and Mnemonics

Name Table Item - Type Entry # Mnemonic
System Initializer - Standard 0 N
System Initializer - Experimental 1 NX
GISMO - Standard 2 G
GISMO - Experimental 3 GX
SDL2 Interpreter ° - Standard 4 I
SDL2 Interpreter - Experimental 5 IX
MCPII - Standard 6 M
MCPII - Experimental 7 MX
Micro-MCP ' - Standard 8 MM
Micro-MCP - Experimental 9 MMX
Network Controller - Standard 10 C
Network Controller - Experimental 11 CcX
MCS Program - Standard 12 MCS
MCS Program - Experimental 13 MCX
SYSTEM/ODT Program - Standard 14 ODT
SYSTEM/ODT Program - Experimental 15 ODX
SYSTEM/COPY Program - 16 CPY
Usercode/Password File -- 17 us

Software and firmware routines are selected by the CLEAR/START and SYSTEM/INIT programs
from entries in the Name Table. This is based on the system’s hardware configuration as well as on
certain optional specifications that can be entered by the system operator. Normally, it is unnecessary
for the system operator to enter any specifications for the CLEAR/START program. Changes to the
default selections are usually made only by Burroughs software development and support personnel in
the course of system design and debugging, and are not required during normal system operation.

The Name Table design allows certain system software or firmware routines to be identified as
"experimental” without affecting those routines identified as ”"standard”. This permits a
CLEAR/START to be performed with non-standard or untested routines by Burroughs software devel-
. opment personnel without the danger of not being able to recover to the ”standard” software in an
irrecoverable failure occurs in an experimental routine. Such a design also has application in a normal
operating environment: backup copies of system software or firmware can be created and identified
as experimental in the Name Table to enable recovery in the event the standard routines are corrupted.

44
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The Name Table itself consists of 18 entries, each identified by an entry number and a mnemonic.
The entry number is used by the CLEAR/START and SYSTEM/INIT programs and the mnemonic
is used by the MCP and the system operator. Each entry contains the file identifier of the code file
on the system disk. Each Name Table entry also has a specific defined function (for example, MCP
or GISMO) and a condition (standard or experimental) for its selection by the CLEAR/START rou-
tine. These are shown in table 4-1.

Both the COLDSTART/TAPE and COLDSTART/DISK stand-alone utility programs construct the
initial Name Table, and load and identify the following default files on the system disk:

Name Table
Mnemonic File Identifier
N SYSTEM/INIT
G GISMO
I SDL2/INTERP
M MCPII
MM MCPII/MICRO-MCP
oDT SYSTEM/ODT

These defaults are selected from the Name Table when a standard CLEAR/START operation is per-
formed. If temporary changes to the operating environment have been specified, the CLEAR/START
program overrides the default Name Table selections with the entries required by the environment
specified.

TEMPORARY ENVIRONMENT CHANGES

Several changes to the default selections made by the CLEAR/START routine can be specified. On
B 1965/B 1995 systems these changes are made before entering CLEAR MTR GO [XMT] to begin the
clear-start process. On other B 1000 systems, the changes are made after the bootstrap loading process
halts with @AAAAAA@ in the L register. ﬂ

-3

B 1965/B 1995 Systems — g Rjis wiTH (MS To.

Temporary environment changes for B 1965/B 1995 systems are made by using the Soft Panel com-
mand TEXT before the CLEAR MTR GO [XMT] entry.

Syntax:

]
|

TEXT < keyword >

< parameter >

<keyword > descriptions follow. < parameter> applies to the keywords DC, IC,. PM, and DD; which
are discussed following the keyword descriptions.

Keyword Function Requested

DM Memory dump. Refer to the subsection entitled
Supplementary Information Required With a Memory
Dump for additional information.

DUMP Same as DM.
1152097 4-5



B 1000 Software Operation Guide
CLEAR/START and Memory Dump Procedure

The following example requests a memory dump and specifies the experimental MCP (MX entry):

4-6

Keyword
M

MX

NX

IX

GX

MMX

CcX

MCX

ODX

IH

AMC

DC

IC

PM

DD

Function Requested
Select the MCP. (This is the default.)

Select the experimental MCPII (MX entry), rather
that the default MCP (M entry).

Select the experimental System Initializer (NX entry),
rather than the standard System Initializer (N entry).

Select the experimental SDL2 Interpreter (IX entry),
rather than the default SDL2 Interpreter (I entry).

Select the experimental GISMO {(GX entry), rather than
the default GISMO (G entry).

Select the experimental Micro MCP (MMX entry), rather
than the default Micro MCP (MM entry).

Select the experimental Controller (CX entry), rather
than the standard NDL Controller (C entry).

Select the experimental MCS (MCX entry) rather than the
standard MCS program (MCS entry).

Select the experimental ODT (ODX entry), rather than the
standard SYSTEM/ODT program (ODT entry).

Enable debug halts in the System Initializer. For use
by Burroughs software development personnel only.

Initiate the MCS program that is in the MCS Name Table
entry if the AMCS option is reset. Do not initiate the MCS
program if the AMCS option is set.

Override the default selection of the system disk channel.
Refer to the System Disk Channel Selection Override subsection
for details.

Delete 1/0 channels artificially. Refer to the I/0
Channel Deletion subsection for details.

Artificiailly reduce the system memory size. Refer to
the Pseudo-memory Size Specification subsection for details.

(B 1965/B 1995 systems only.) Change the disk drive unit
order. See the Disk Drive Unit Order subsection for details.

TEXT DUMP MX [XMT]
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Other B 1000 Systems

Changes to the default selections made by the CLEAR/START routine can be specified by entering
parameters in certain registers after the bootstrap loading process completes with @AAAAAA@ in the
L register during the clear-start process.

Register entries are made by using the REGISTER GROUP and REGISTER SELECT rotary switches
to access the desired register, setting the appropriate bits by means of the 24 toggle switches, pressing
the LOAD push button, and observing the pattern that appears in the 24 dlsplay lights associated with
the toggles.

Changes to the system software and firmware that is selected by the CLEAR/START program, as weli
as a request for a memory dump, are specified by setting certain T register bits. Bit meanings follow
(bit 0 is leftmost):

Bit Function Requested
0 Memory dump. Refer to the following subsection

entitled Supplementary Information Required With
A Memory Dump for additional information.

1-3 Not used.
4 Select the experimental MCPII (MX entry), rather
than the default MCPII (M entry).
5 Select the experimental System Initializer (NX
entry), rather than the standard System Initializer (N entry).
6 Select the experimental SDL2 Interpreter (IX entry),
rather than the default SDL2 Interpreter (I entry).
7 Select the experimental GISMO (GX entry), rather
than the default GISMO (G entry).
8 Select the experimental Micro MCP (MMX ehtry),

rather than the standard Micro MCP (MM entry).

9 Select the experimental Controller (CX entry), rather than
the standard NDL Controller (C entry).

10 Select the experimental MCS (MCX entry), rather than the
standard MCS program (MCS entry).

11 Select the experimental ODT (ODX entry), rather than the
standard SYSTEM/ODT program (ODT entry).

12 Enable debug halts in System Initializer. For use
by Burroughs software development personnel only.

13-15 Not used.

16 Initiates the MCS program that is in the MCS Name Table entry
if the AMCS system option is reset. Does not initiate the MCS
program if the AMCS option is set.

17-23 Not used.
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The system disk channel, I/O channel deletion, and pseudo memory size can also be specified. Refer
to the System Disk Channel Selection Override subsection, the /O Channel Deletion subsection, and
the Pseudo-Memory Size Specification subsection for details.

System Disk Channel Selection Override

The CLEAR/START program normally selects Electronics Unit Zero (EU Q) or Drive Zero of the high-
est-speed disk device present as the base systems disk. The selection hierarchy is as follows (from high-
est to lowest):

B 9470 Head-per-Track disk
Head-per-Track disk (other than B 9470)
Disk Pack

When two or more channels contain identical disk device types, the CLEAR/START program selects
the lowest-numbered channel as the systems disk channel.

This default system disk selection can be overridden during the clear-start operation by using the TEXT
DC command on B 1965/B 1995 systems, or by loading the X register on other B 1000 systems.

System disk selection is valid for the current clear-start operation only; that is, the default disk is al-
ways selected during a clear-start unless the override is invoked.

The syntax of the TEXT DC command is
TEXT DC x [XMT]

where x is a hexadecimal literal representing the desired system disk channel. For example, to specify
channel 10, the TEXT command would be

TEXT DC A [XMT]

On other B 1000 systems, channel selection is made by selecting the X register and loading it during
the intermediate halt of the clear-start process. The port and channel of the desired system disk channel
are entered in the X register as follows:

Bits Contents

0-16 Not' used
17-19 Port number (must be 7)
20-23 Channel number

For exampie, to specify Port 7, channel 10, the X register would be set to:

@00007A@ (0000 0000 0000 0000 0111 1010)
I/0 Channel Deletion

The ability is provided to artificially delete I/O devices (that is, to make certain channels appear unas-
signed to the system software) during the clear-start procedure. This feature is primarily of value to
Burroughs Field Engineers when trying to isolate hardware malfunctions involving the I/0 control sub-
system. The specifications are made by entering the TEXT IC command on B 1965/B 1995 systems,
or by loading the FA register on other B 1000 systems.
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The syntax of the TEXT IC command is as follows:
TEXT IC xxxx [XMT]

The xxxx refers to four hexadecimal digits representing the channel specification.

1

the other B 1000 systems, the FA register is loaded during the intermediate halt of the clear-start
process. The FA register is divided into two groups, as follows:

o
=
—
P
3

Bits Contents

0-15 Channel specification
16-23 Not used.

The channels to be deleted are specified by setting one or more of bits 0 through 14 of the channel
specification. Bit 0 represents channel 0, bit 1 represents channel 1, and so forth. (Channel 15 cannot
be deleted.)

As an example, the following value causes the CLEAR/START and SYSTEM/INIT programs to delete
channels 2, 5, 7, and 12 (port 7 is always implied):

@2508@ (0010 0101 0000 1000)

For B 1965/B 1995 systems, the appropriate TEXT command to delete these channels is
TEXT IC 2508 [XMT]

For other B 1000 systems, the FA register would be set to
@250800@ (0010 0101 0000 1000 0000 0000)

Channels deleted during the CLEAR/START operating procedure appear unassigned to the MCP.

Pseudo-Memory Size Specification

The memory used‘ on a system can be artificially reduced. This can be done by the TEXT PM com-
mand on B 1965/B 1995 systems, or by loading the LR register on other B 1000 systems.

The syntax of the TEXT PM command used in B 1965/B 1995 systems is
TEXT PM xxxxxx [XMT]

The x’s refer to six hexadecimal digits, reflecting a hexadecimal value. The meaning of the value is ex-
plained next.

On the other B 1000 systems, the LR register is loaded during the intermediate halt of the clear-start
process. The LR register is functionally divided into two portions, as follows:

Bit Function

0-11 Hexadecimal value
12-23 Not used
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The CLEAR/START program multiplies the value specified by 512 bytes to obtain the pseudo-size of
the main memory. The following table of values depicts sampie main memory sizes that mighi be
specified:

Value Main Memory Size

@400000@ 524,288 bytes (0.5 MB)
@800000@ 1,048,576 bytes (1.0 MB)
@C00000@ 1,572,864 bytes (1.5 MB)

For example, to artificially set the main memory of a B 1965/B 1995 system to 524,288 bytes, the fol-
lowing TEXT command would be used:

TEXT PM 400000 [XMT]

To obtain the equivalent pseudo-memory size on other B 1000 systems, the LR register would be sct
to

@400000@ (0100 0000 0000 0000 0000 0000)

NOTE
Values larger than the actual physical size of main memory should not

o ——pesified—_ LWJORRE ew (M S ‘PW»' Dc wif haoeds

/ Disk Drive Unit Order Select|on| g Om (Ji,m & (M By U Jé Jf% o Re¢ 570&,#?/&“« AIC

S
mﬁﬁ-{%%ys;em&_om%_xhe—ﬁs/c can be programmed to change the order of the disk units. bt
For example, DPD (unit 3) can be made to be DPA (unit 0). This is done with the TEXT DD com-
mand as follows:

TEXT DD xxxxxxxx [XMT]

Each of the eight x’s stands for a digit from 0 through 7. From left to right, the x’s represent the
order of the disk units: leftmost is DPA, next is DPB, and so on. The default order is 01234567.

For example, to specify that unit 3 is to be DPA and unit 0 is to be DPD (that is, to interchange
DPA with DPD) while leaving the remaining units as is, the following TEXT command is used:

TEXT DD 31204567 [XMT]

All eight digits must be specified, even if the system does not have eight drives on the DSC. The chang-
ing of the disk unit order is in effect for the current clear-start only; if a change is not specified upon
another clear-start, the DSC reverts to the default order.

SUPPLEMENTARY INFORMATION REQUIRED WITH A
MEMORY DUMP

If the system comes to an orderly halt, with the RUN and ERROR lights out (RUN light out, no Soft
Panel ERROR indication on B 1965/B 1995 systems), then this usually means that the software halted
the system. The L register defines the halt. (A list of system halts is available in section 8 of Volume
1 of the B 1000 Systems System Software Operation Guide.) Any relevant facts about the halt should
be documented and given to the Burroughs Technical Representative with the dump that is taken.
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If the RUN light is out and the ERROR indicator is on, register settings must be recorded. The halt
should be treated as if a system hang had occurred and the HALT push button had been pressed, as
is described in the following paragraphs. When ERROR is indicated, either the PERP register or the
PERM register has a value indicating the cause of the halt.

Many system problems are defined to be hangs, meaning that the system is running (RUN light on)
but no work is being completed. This situation is a loop; the system is repetitively executing an instruc-
tion sequence but not exiting from it.

Before attempting a clear-start operation, two tests must be tried and the results documented:

1. Determine whether ODT interaction is possible by attempting a simple system command such
as MX or WT.

2. Press the INTRPT push button.

If the INTRPT push button halts the system (RUN light goes out), the L register displays @0D0010
or @000010@.

If the INTRPT push button fails to halt the system (RUN light stays on), it is extremely important
to record the values of certain registers (for both processors in a dual-processor system) after the halt
is achieved. The dump is almost always useless if it is submitted without register contents or with erro-
neous contents such as @FFFFFF@ in all registers, obtained because the system was still running.

Press the HALT push bution to stop the system. {(In B 1665/B 1995 systems, this is labeled
HALT/RUN.) ~

In the rare instance that the HALT push button fails to stop the system (that is, the RUN light remains
lit), press the HALT and CLEAR push buttons simultaneously. This halts the system. This situation
reflects a processor problem and a Burroughs Field Engineer should be contacted. B 1965/B 1995 sys-
tems have no CLEAR push button but it is extremely unlikely that the HALT/RUN push button would
fail to halt one of these systems.

Following are the registers of interest:

L, T, X, Y, A, FA, LR, CC, CD, PERM, PERP
On dual-processor systems, results must be recorded for each processor.
At this point, the operator can clear-start the system and take the memory dump previously described.
After the clear-start operation, the dump should be "packaged” as soon as possible. This is done with
the PM system command. (Refer to the B 1000 Software Operation Guide, volume 1.) This creates a
packaged dumpfile labeled "DUMPFILE/PM” which can be printed or copied to another medium and

given to the Burroughs Technical Representative, along with the supplementary information outlined
previously.
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