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PQP.11 MAINDECS 

y \~TRODtJCT 1 ON 

Each optlo" ~n t~e U~fbus that has a~ addreSS assIaned to It has a 
test or a sat of tests~ 

There 'S a~other leyel Of testfng that 1s ~l~ected at detectIng faulty 
unlbus lnte raetlo" betwe e" devlces. T~e~e tests w' I' b$ dl,ected at 
~a~ket areas t~at ereate common ~Q~flgu,.tle"s sUO~ asl 
nOs,RS'S.CnHrE~ ~nd TYPESET. 

ter ~a"Y of the systems we are now marketl"; t~e~e could be as maMY as 
fo~ty (4'> u"f~ue tests (dlag~ostle taees)~ 

In most 6a ses It ls "ot necessary to run il! of t~ese oroQ'ams to 
dete~mlne 1f t~e ~yste~ ls o~epatlonal~ T~e test ~,og~ams dIrected at 
testTng un 1bus intepactlon a~d market jreaj should be adeQuate as a. 
co"flden~8 eh~c~ onoe t~e syste~ ~as been orie~atlcnal, W~e" an •• r~r 
~as been detecte~ by these programs, t~8 unl~ue test for that devIce 
s h " u l d D e a (l e a u ate toe 0 r reo t the rn a ! f ~ net l 0 ~ '. 

FOr svstem s wt t.n DECtape -there is a ~ I agMostlc package ODP2 that wIll 
alTow More racld testlt,g Of Systems. 

The Ceneral' Test P;;o~rarn (GTP') MAINDEC er the Corn,.u"lcatten Test 
Pr~~ram CCTP) ~A!NDEC shoUld be t~e Tnltlal progr~m(s) rUn to 
determlne th~ status 0' the s~stem~ wo~eve~, Melther of t~Jse 
O~~g~ams ShOUI~ he censldeFed a total cheCk of t~e SY9te~J 

Fo~ CTP to o~e~ate cor,aotl~ all flQatlng ~eeter devices ~U!t be It 
the cn.rec t ~a6to, •• 

CTP ~lTf c..,eck to 9sa that s't;a,tlng ~'t 3~0~ a!!, DC11~s we,e ass'g"e~. 
the" a"u extra KL11 fs , t~eM any DP!l's, then aMy DM11A's, Ete~ 

In GTP, it mAy be ",e~essary to Ohange the veotor l~ t~e software to 
test optlo" th,t have floating vecto~s~ 

'fhe foT";"wlnQ tia~es conta.ln, 

1 r. I t.J D E X 0 r ~~ A , N D r.: C 5, CPU T E. 5 T. ~1 E M 0 R V T E S,., UN I BUS 0 P T I ~ N 

2: SVST[M ~HECKLIST rOR PHOBLt M lSO~ATION 

3 r. SEQ U t: NT! ALL 1ST 0 F A [:3 SiR ACT S .A NOS TAR TIN G I~' S T RUe T 1 0 N F' a R ALL 
M A It-iDEe S. 
p~oor~~s are In SAme seouenee as l~ t~e I"dex. 
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4~ EIGHT TlB~tS Or SYS'LM CONrtGUR'TtO~ !NrORMATION. 

E.lcutTo" tl~8s ,o~ t.lts are a fu"otlen ~~~~iv IPled, p~Oe.aso~ tyie 
baud rata fo~ eo~munlcatlo" davlQI I"d s~ould be USld enlY as a guTd.~ 



AA11 
AO~l 
AF'011 
~M792YA 
~M792Y~ 
qM792Y~ 

~B11 
~014 
eMil 
CRt1 
,",C11 
~H11 
~J11 
"Lil,A,a 
~L11CO 
l'IL11E 
"M!1 A 
!H1118 
"'Nt,1 
"Pil 
OR11 A 
~R1:L8 
"'R11C 
""511 
~T11 
~X11 
GT40 
<E:11 
I<G11 
I(L11 
i<W11L. 
I(w11 P 
LC11CS' 
LC11(P) 
LP11 
t.:S11 
LPS11 
~R11DB 
~C11 
~C11 
~F'11 
l?K11 
'C11 
"M11 
Lloel1 
\JR2~ 
\JT~; 

VT06 

NUMBER or PRO~RAMS 

2 
1 

" ~ 
1 
1 

l 
~ 

" 2 

1 
1. 
3 
3 
3 
5 
4 
2 
3. 
1 
1 

Patl , 

NUMBER or MOOULES 



BASye c'u TrS T AND rj.1r: PRCCe:SSCKS 

N.~t 

!XrReISE~ cTP COMMU"'lCATION 
GTP GENERAL-
C;T'P p"p 
Tt7 Cpu & 1/0 

~IGH LEVE:L T{5 ltist, rest 
M:JI./Cli! E)ceft, 
states 11/45 
PfR~ 
T,"Os 11/45 
T;a". ,,'.20 
T,aDs 11/40 

I.Ow LEVEL DIV 
M:JI. 
A~HC 
ASH 
lt/"!) Reglstefls 
S-I. 
Stick L.lmlt 
RTT 
MARK 
X~R 
s~a 
SltT 
RTS,R'l,JSR 
JJMP 
Subt,aot 
Aetd 
eTt Set, Clea!' Test 
Move 
C\4P (aulllTty 
C~p Non"Eetuall'tY 
Reiatl/ShTft 
aT"apy 
U~I'Y 
cen 9,.""on 
8;1"0" 

ME:MOHV TEST 

AddttlsS Test up 
Add~.ss Tist Down 
Uo/Oown f"r Acr""11 
No "ual Address jest 
8as'0 Patte,,,,. 
MevTng lIs « 0 1 8 

0""8 SuselctaD' If ty 
We!'!' casl Nols! 

l~E¥ "U~; eN 

NUMBER "' 15 

OiQCA X )( 

O!QC;A X X 
D!QGS '" .. 
DPQKB X )( 

O~QKA X X 
OCQI(A • !' 

aCKSO • • 
OCKBN .. '! 
OCKBM .. ~ 

O~Ne X )( 

091(OM .. .. 
OCKBL. .. .. 
OCt<BK .. " OC!KBJ !Ill! " OOKeI '" !! 

OC~9H • " OeKeG " ~ 

OCKBF' '" " aCKBE .. " aCKeO • " OCKBe " ~ 

OCKBB !!II " OCKBA ... .. 
OPJMA X )( 

O~L.4 X )( 

D0KA X )( 

D~JA X )( 

O~IA X )( 

00HA X X 
00G, X )( 

opr. X )( 

0;,[' X X 
0004 X )( 

D0CA X )( 

O"'8A X )( 

00.' X )( 

DlMMA X )( 

Oi!MMB X X 
OlMM~ x )( 

OlMMC X )( 

OZMMO X )( 

OlMME X X 
D~M~F' X )( 

O~MMG X X 

., 
' ... 

2" 

X 
X , 
X 
X 

" !' 

~ 

I! 

X 
I! 

~ 

~ 

" " '" 
!' 

': 
I! 

• 
'!! 

'-' 
!I 

X 
X 
)( 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 

40 4, 
x X 
)( X 
!Ill! X 
X X 
X X 

EIS X 
• )( 

• )( 

'" X 
" • 
X ., 

EIS X 
£IS )( 

tIS X 
EIS X 
• X 
!II!! )( 

t<J X 
X )( 
)( X 
X X 
)( )( 
X X 
x X 
X )( 
)( )( 
)( X 
x )( 
)( X 
)( X 
X X 
)( X 
X X 
X )( 

X X 
)( )( 

X X 
x X 
)( X 
)( X 
X X 
X X 
X X 
)(. X 
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c~r8 "'faatTn; 02MMH X )( X x X 
R,ndom Oata O!MMI X X X x X 
Ma:n. ex r '. (NPR TyPE) Oi!QMA X X X X X 
£kt. Me"f~ (p to 1.2-t~) 1/0) OiQMB X )( X X X 
Mem. fl=i.,. DCMSA • '" 

, • x 
Glioma DCMse-p¢ • " I! t!!! X 

EtS ~ KE1!E OPTION 
K,J ~ KJ11 t'JPT1ON 



1 i'! T ERN AI. PriOCESSOR OP'10NS 

NA~E: NUMBER ~5 l' 2~ 4~ 45 

(rroit'n~ poTnt> 
Basye Test OCrPA .. " !IJ.I !II )( 

ST~T OCFPe III ~ " • X 
l.,o,,~OO,3Tr.~TO ocrpc !II " " • X 
AO~P'AOO~,SUBF,SUBO OCF'PO • e !! • )( 

eM"F",CMP~ DCPPE .. '! " till X 
MU~P,MUL.' OCrpF' '" " " • X 
OIVF',O!V~ OCF'PQ • t' II • X 
CLet, TST ~ ASS, ~JEG OCF'PH • " 

., .. X 
eL.-..TST ocPPt " " " .. )( 

~,oe, STC OCfPJ " 
, , • X 

t.;OP')(~,ST:X' OCPPI( .. • " • X 
M a ~ F' ,·M 0 0 !] DCF'PL. III ,. I.' .. X 
MaT"t.~a';oe OCF'PM " '" " " )( 

IIIJ ~ 
, • )( 

L.D~/STo !:XtR OCF'PR • , 
" • X 

AOt') & SU~ EXrR De FPS .. If e • X 
MU~T E)tE~ OC'-PT • III • • X 
OIV EXER OCFPU I!!I • " .. x 
a.sle Inlt Exert "crpo .. II " • X 
Over!'ay DCQOA ., .... ~ • X 

fM~mol'Y "1.,.,a~Ht"e~t , I<TllC 
LOClle 1 MCKTA " ft w • )( 

Loole 2 P')C~TB .. ., 
" • X 

Kevs OOI(Te • .. .. • X 
~'TI'O/l OCI(TO ,.. , !' • X 
Mr~D/l DCKTE .. " • .. X 
Abo,t OCI(TF' II1II ~ II!!' • )( 

KT~X OCI<TG • • e • X 

CLlne Clecl-t) 
KW11lr O~l(WA )( )( )( X X 

'K'11) 
L.oal e 081(TA • " " )( .. 
~.YS DBI(T9 ., , '!P )( ~ 

MF'·I/MTP! DBI(TC '" " " X .. 
States 081(TO .. , • )( II 

KTEX OBKTG It It ., X II!t 

fK~11F' 
Basl e t M st '. DBI<EA .. ., '! )( !lIP 

[)Cerel s., DSl<E8 ,. 
" '!I )( .. 

GT'" Ovepl'ay OSKEr!! .. It ~ )( .. 
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OPTI~N NUH8E~ Of PROGR.MS ,. A V C 

AAlt 2 3.e 1 1 1 
AO,,! ,. 14 1 1 12 
AF'ctl 1 1: X X 
8M7~2VA 1 1 X X 
aM7~2ye .. t' X X X 

"'" 
.... 

SM792vC 1 
calt 
COli 1 16 1 1 4 
CMli 1 ! X X X 
O~11 
OR1! 1 ! X X X 
DJ11 
001i 2 
O~11,A,~ 1 , X X X 
OLrliCO ;1 i X X 
Obl1E 2 t X X X 
DMliA 2 9 1 1 7 
OMitS 1 6 1 1 4 
ON11 1 
O~l! 2 5.9 1 1 3 
001!. 
ORliA 1 3 1 1 1 
DFiliB 1 11 1 1 9 
OR11.C 1 1 X X X 
OSl! 2 
O,f1! 1 
0)(11 1 
(;T41' 
KE1t 2 5 A ., 4 
KG1! 1 1 X X X 
i<L..lt 1 ;I 1 1 1 
KW11,L. 1 i X X X 
KWllP 1 1- X X X 
I.Cl1(s) 1 SEE 01.11 
L.C11(~) 1 1 X X X 
L,Pl1 1 1 X X X 
'-'F'S11 
Mg l1.09 1 2 X X 
PClt 1 1 X X X 
ROll :5 8 1 1 6 
Rr1! 3 
RF'11 
RI<110 3 X X X 
Tell 5 
TM1!: 4 

UDCil 2 
VR22! 1 SEe: O~11 
VTflJ5 1 SEE 01.11 
'1"06 1 SEE 01.11 
VT2" 



T = Tetal ~~dul'S 
A ; use~ 'O~ Aderess 
V = usen ¥op veetor q 

C • u~ed for Co~t~ol 



SYSTEM CHECK~IS' fOR PROe~EM lSb~ATtON 

WHLN CTP OR GTP rAl~S 

1~ HOW c"ose to ~ne unlb~S optIon ea~ YO~ ls~l.te the faIlu,,' 

2~ can y~U ~ete~mlne tf t~e pro.ble~ 19 a devIce fallure. or 
excessive ~OTS9 0" the buS, 0' a ~o~flgu"t'O" problem If t~e 
sYste~ has ~een added te 1n t~e fl'ld' 

3'. wll'r the 'a.llure occur ,1 QMIY th.t davloe ls selected? 

4'" If tl"le CP~J test Is lnhltl!'9d wl'l tM8 devlce 'all' 

5'. Ooes the .'llupe OCQyf' t' memory ~)(DanSloM 18 lnhlblted? 

6 '. 1st h e C PJ dol n ~ the s a ~ e Q r s 1 m 1 I fi r 0 Per ~ t To" W '" , n t ~ 8 S ~ ~ , 
f a rr u "e 0 0 e v. ,. s ? 

11 '. 

W~8~ ~ ~R 0,. ~JP~ devIce 19 faillna, reDl'a~e t~e crlntout "ha.i"t" 
\II 1 t ~ a , e a I ,! h a It". t h" n Q., e e k t ~ a b 1 t s 1 n t '" e e,. rot' , e g , I.'~' J 
w~l~h epper oTt Is the real error' 

Is the n.r~O!e"l1 lI\ NPR I"ate"cy 'rlfo'? 
IS ine eosltlQn o~ tM$ ~US eorr$ct? 
IS ~o sac~ tl~e~ut eCC~'IMg? 

IS the ~,eble~ a ~R la"nc~ e~ror? 
Il the ~o!ltlbn 0" the bv~ ~o'r~c'? 

Afe t~e devloes at the s\anda~d SR le~el7 If not at the sta"da~d 
'lev~I' 1-'1 as tMe software bee'M P1'odlfled to test It at t~a't 'eVeT? 
It ~aY he neoessa~~ to recQ~f'gure to sta"d.rd 8~ leval b8'o~a 
t~e se'tw~,e (OEC software) wl I!' c~ftl'ite~ 

If the P"gra~ oo~es to a h~lt at 
o~o~,~m w~e~ th~ tt~eQut oCQu~.dJ 

~ocatloM 6, wMe" ~a! t~. 
wh~ dld ~o, raTs. slave Sy~C' 

12~ If the ~rag~a~ ~omes to a halt at !ocatlan 12, w~.~e was t~8 
o"o~ram Nnsn the opa;ra~ traPQed1 TnTs fall\Jfll 0" a. kn"w" loed 
opotJl'!m i9 " mernO't fa.J Iy,. or thB T",p!'o",e" e.ec~tlen 0; an 
IMstpuctl~n b~ the ~roQessO~8 

13~ If ~he sys~em hangs, wne ls bus maste~? Whl' are thl C Il~'.? 
What 8R and NpRls are uo? ~~a~ "g'a~t" fa u~? Where 11 t~8 c~u 
w"e~ the ~a~g occurs? Is t~, n.ngt"Q a fynetTo" of a dlylog er 
CPU o~e"atlQn? 

If ~n NPR devTce er~o, Is "Non 8~lstint 
conte~t ef that deylce's BUS Add;ess 

memery", what IS t~. 
Realster Call elgnt •• n 
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b 1 t g )'1 t sit a v a rid a d "1 res s , I I t /JIi e off I • t "f the \lit e ,. e c e u ~ t 
reaTster e~u.1 lnde~ed by the S.~e a~ount? ~ow lo~g dceS t~.t 
devToe waTt bef~pe Jt tfmes ovt? 

15~ A'e t~ere m"pe than 20 unIt loads OM iha system? 

16~ IS ther~ ~ore t~an 5~ feet of U~lbus iablt? 

17~ A'e t~e ter~'"ato,s at the ~n~ Of t~e bUS? 

18: If a ~owe' faTI ocours, Is a,nY nower sut'P/'Y OY81' ro,ded? What Ts 
the I'ne voltage? 

19'. DO all the 1Jagfllostlcs rUM with "C' 8l'ro,,' Use the Ilast cOml!tleX 
t est t h !l t f 3 , T s t e f,)( pro b I ems '. 

20'. Whe~ an ewel'cTs~r Is the onl~ test that falls. do ~o'" kn()w what 
t~e exerelse~ does a~d rloes not test? E~ ... c188~ mUlt gfVI uD 
SOm~ fOl'm of te,tfng In order t~ Ic~leve ~T'M dati ~ates~ 

21'. I f vow, ~hvSl ca I! y make the 'System s,..,,\' Ie ... doe' J t st T II ,a 1 1'1 
HOw sma II' t'Htr'l yOU ~ike I t and Jt' I I ~ave 1 t ,., I' Samet' mes t"e 
devlc8 th~t f~l Is 1$ ~~~ ba rl , but O~I~ the ex~lb't8d sv~pto~ e' a 
SeD~,.8te ~rob/'a~. 

22: AP, t"ere a~y bUS bUffe~s/s~,tc"ee ~etwe." the faTllna deYlc. R"d 
the ~rocesso~? If so rio Same Ir'o~s occur w~." devtee Is I'u~ in 
oroeeSSO~ slde ~f buffe~7 

23', DOe9 fa.t 1~I"Ef ooeJU, IHhen 0"'1)1 rUn"IMQ to o'lItlcull' SR I,Ver? 
1'"",, level '+ dflvTce only fal is w"81" ru~nTnQ revel 5 devlee s • 

24'. Do ~a 11 ur es 0'" I Y ocour When sYstem l s h'IV1! Y IOldeo? 

25~ 06 "04T. ~E?UEST ~ATEh er'ors occur wTt~ NPR DevIces? What T& 
t~8 "'Ol'st case BG ,;elay? ls t""at tl".e crus rSroceSSO,. Wollie cal' 
lat~nOy g~e!ter tMI" oevlee lat.no~ tT~.? 



OLD 
MAtNDEC 

0009 
000E. 
O~RA 

'1Al~JOE'C 
NUM8ER 
~ ...... 
Df.~AA 
Ok;1 8A 

O~~DA 

00.EA 
CH:;F" A 
D?iG! 
O~HA 
O!':tlA 
O'~JA 
OOKA 
o LA 
DG~1A 
O(;(Ne 
Dt'lKnM 
OlGlKA 
JtQt<8 
O~KAQ 

DCK~A 
UCK88 
OCK8C 
DCKOU 
OCKE?E. 
OCKSf 
JC~8G 
DCK9H 
DCK~l 
OCKRJ 
OCKBK 
OCK8L 
OCK9M 
DCK3N 
UCK80 
(J0KIjP 
OCKQQ 

DCF'f'g 
UCF''''C 
O'-':FCtD 
OCF?£ 
o~r"f. 
DCFPG 
UCF'~H 
Or:FPl 

DESCRIPTION 

CPU Tl BRA~,JC"" 
CPU T2 CON B~A~C~ 
CPU T3 UNARY 
CPU T4 BINARy 
CPU 15 ROTATE/SHIFT 
CPU T6 eM? EQUALITY 
CPU T7 c~p NON-EOUAlfTV 
CPU T8 HOVE 
CPU T9 8lT SET CLEAR TEST 
CPU Tl~ ADO 
CPU Tl1· SUSTRACT 
CPU i12 JUMP 
CPU T13~JSR,~TS,RTt 
CPU T14 fOR I1/05+11/2~ TRAPS 
CPU T14/421 TRAPS rEST 
CPU 115 INST'_ EXER, 
CPU f17 SYSTEM EXE~ctSER 
CPU POWER fAIL 11/~,,2e.40 

CPU SXT 
CPU S08 
CPU XOR 
CPt.) ~1ARK 

CPU HTT 
CPU STACK LIMIT 
CPU SPL. 
CPU 11/45 RE~ISTERS 
CPU ASH 
CFU ASHe 
CPU MUk 
CPU OIV 
CPU TRAPS 11i45 
CPU PIRQ 
CPU SlATES 11/45 
CPU 11/45 powER rA.IL 
11/4~ CONSPkE lEST (WITH MEM~MGMT) 

11/4? CCNSO~E TEST (WITH MEM~MGMT) 
rP11 DKrPs,strPS.SETr/D.SET1/~ 
cree 
fP11 STS,l~LEGA~ INSTRUCTIONS 
FP11 ~or,LOD;STr STO 
rp11 .oor,AobD,SUBP,SU9D 

. rp11 CMPF' f CMPD 
FP11 MUL.f,f-AU(D 
F"P11 O!VP,OIVO 
fPl1 CLR.TST;A8S,NEG 
FP11 L.DCDf,LOCfP,STCPD,STCOf 



• 

Ole. 
010. 
OlEA 
01"". 
01GC 
01He 
01!8 

OCFPJ 
OCF"~K 

QCFPL 
DCfPr! 
DCF"O 
[JCFPR 
DeFt'S 
orfPT 
OCFPu 
DCQCtA 

D~KTA 
OCKTS 
DeKle 
Dr:;!<TD 
JCKTE. 
JCKTr 
OCK'G 

D~K'A 
Q1KTe 
O~KTC 

Cl8KT.J 
D~KTF" 
()r}K1G 
D C~IF' A· B 

01AA 
018A 
DtMMC 
D~f¥'~O 
D~~ME 

Oll.MHF 
OrMMG 
OtHMR 
o ~ H ~11 
D!lHMJ 
DifHMK-A 

DtQ~A 
OllQt-AS 

rpl1 L.DC.,JX,StcXJ 
F'Pl1 L.DEXP,Ste:'1(P 

F'P11 MODr,MOOD 
rP11 MAINTENANCE 
F'P11 BAstC INST EXER 
fP11 LDD/STD EXEA 
F'P11 ADD & SUB EXER 
FP11 HUL EXER 
fPll DIV EXER 
F'P11 OVERL.AY 

KT11'"!!C L.OGIC 1 
KT11"'C LOGIC 2 
KT11"'C KEYS 
KT11-'C M'fPD/I 
KT"11-C MTfD/Y 
KT11'!C ABORT 
Ki11-C EXERCISER 

KT11--0 L.OGIC 
KT11-0 \l(EYS 
KT11""D MOVES 
KT11'"'0 STArES 
KT11 ... D ABORT 
KTt1-0 E):lRCiSER 
~A11, ~r11, & ~S11 P.RITV T~sr 

MEMORY 

BASIC ADO kESS TEST U~ 
BASIC ADDRESS TEST DOW~ 
NO DUAb ADDResS TE5T 
BASIC TEST PATTERNS 
MCV1~G O~ES iND tEROS 
ONE'S SUSCE~TIBI~ITY 
WORSE CASE NoISE 
CORE HEAT1~JG 
f:!A~~DOM OATA 
BK SPECIAl. 
UP-DOWN ADDRESS TEST 

~1E>10RV 1/0 
~EHORY E)(E:RctSER 



01,,0 
MAINCEC UPDA'E~ 

06A.B 

06EA 

OeCA 
01JA 
OlKA 

090. 

09BC 

09G8 
09re 

Paae 1; 

~AINDe:C 
NUMBER DESCRIPTION 

, 
.~~ __ • ~._e~8 .. ~ .• 
'J6BA 
06CA 
D~AD8 
OtADA 
DiAFA 

Dt9M~ 
Qt BMA 
'1tBM8 
OlBMC 
ntBM~.A 

JtCBA 
?~cao 
r:ltCDA 
)2FA 
J;!CMS"A 
JtCRA 
r.;~A9 
DZDCB 
Ct1r)HA 
Dt'JHR 
OiDHC 
QtDHD 
DtDHE 
DlDHF 
JlDHG 
::ltDH"'~ 
~tDH! 
jgDHO 
:JtDJA 
'JtDJR 
JtOJC 
DtDJO 
SEE r{1.11 
!')lOI.A 
DtDLR 
Ji!DM8 
DtOMA 
J9i(A 
:J9JA 
0808 
DSES 
J8~A 
D=nR~ 

AA11 CAl.IBRATI0N 
AA11 SCOPE CONTRO~ 
AD01 
AD02 
AFC11 

BM792 fACTORY ON~Y 
8M7~2YA PAPE~ TAPE BTSTRP, ~DR~ JA 
BM792YB DECTiPE • DISK LOR. 
BM792ye CARD READER LOR~ 
BM792YH CASSETTE BOOTSTRAP ~OR JK 

C811 ~OGIC TEST 
ceil OVER~AY 
CDil 
eMil 
CM11F' 
CR11 
o C 11 0 F' fbI ~.l E 
DC11 ON ~lNe: 
DH11 STATIC LOGIC TEST 
OH11 MEMORV fEST 
DH11 TRANS + R£CEIVE~ 
DH11 SPEED SELEC~ ~O~IC 
DH11 C~AR. ~ENGT~ • BASIC OATA 
OH11 SlNG~E CINE DATA 
OH11 MULTI~LINE DA~A 
DH11 AVTO ECHO LOG!C 
DHll BREAK + HALr nop. 
DH11 OVER~AY 
OJ11 LOGIC TEST 
(1 J '.1 EXERCISER 
DJ11 M~S'E~/SLAVE 
DJ11 OVERLAV GT? 
DL!lA,A 
Dl.,11C,O,E 
Ol.,11E: 
DM11A PArA TEST 
DM11A L..OGIC tE:ST 
f)M119B 
ON11 DIGITAL OIA~ER 
DP11 SVNCHRONOUS INTER~A.OE D!.G. 
DP11 (IN HOUSE ONl.,V) 
DR11A (8R INTERrACE) 
DR11B (NPR INTERFAr-(, 



oaRA DlORC OR11C 
DtDT4 DT11 

* Di£DXA DX11 MAINTENANCE C~OCI< 1 
• Ji!!)X8 OX11 OVERI.AY GTP 
• OiDXf OX11 MAINTENANCE Ct.OCK 2 

* DtDXG DX11 OPF'~lNE EXERCISER 
* :l~DXH OX11 O~IL I NE MAtNTEN. CABI.EO ExrR'. 

~DGTA GT40 l~.!STR. fEST ! 
DOGT~ GT40 1 NS'fr. fEST 1 J 
?OGTe GT40 VISUAL. T[ST 
DaaTO GT40 ROM BOOTSTRAP 
~OGTE GT4K!1 QUICK VERIF'V 
:JDGTf GT40 OVERL.AY';'G'P"11 
D0SA KE11 L.OGtc TEST 
00TA KE:11 EXERClSER 
:JBI<EA KE11F INSTRUCTION TESTS 
J81(EB KE11" EXERCISER 
DBKEO KE11F' OVERI.AY 
:J8KA KG11 

02A8 D~KL.A KL11/0L:l1A Tfv TESTS 
020. Oi!KWA KW11~ 
02G. Dt~WR KW11 P 

D6F' L.A811 
't~A~ L,C11(S) 

n2w. JtLC~ L,Cl1(P)/I.A3~ 

D2t'!~ Ji!LPA l.P11 
ntl,PB ~PC11 
:,)i!L,PC taPS11 01'(;. TEST 
JtLPD L.PSll DIAG. 'EST I I 
Jt~Pr. L.PS11 OVfR~AV.GTP·t1 
nt~SA 1.511 (CENTRONICS LINE PRINTER) 
?tLVA ~V11 PRINTER/PLOTTER TEST 
JtMRA MH11 
')C'1SA 
OCMSB MS11 

08EA Oi!PA4 PA611 
o iH' AA PA611 
:JtPAC PA61t 

02ec Ot~CA PC11 

05JA~1 OtRCA RC11 STATIC 
05JA .. 2 D~RC8 RC11 OlSK DA'A 
O'BA Ot~CC RC1.1 MULTI CIS\!( 

~t~FA RF'11 STA'IO 
OtRFS RF'11 OISI< DAtA 
Oi!'U'C RF'11 MULTI DfS~ 
'i~KA Rlt STAT!C 

Di!RKt:l RK11 DISI( OAf A 
D5GA ::~~KC RK11 RANDOM E:XrRCIS£~ 



01.0 
MAtNDEC . - . 
III!I~-.·~ 

OLwD 
MAtNCEC 

~ .. t. 

"~~~"-'! 

03.49 
0389 
03CC 
030C 
03£8 

04AB 
0485 
04e= 
040A 

DSJA 
08~A 

0.6G" 

uPOAi~O 
~"!' •• !IIt.:a .. 

DlRPA 
Dt~PR 
Oi!RPC 
D~RPD 
DlRPE 
O~RPF' 
~~RFG 
DtRPhi 

~~AtNDEC 
Nu~eER 

!!I'''.:'''~. 

OlRSA .. A 

OtTAA~4",0 

Dt TA8-A-1 
DlTAC-1 .. 0 
!jtTAD-A~0 
Dj!iAE-A,,0 
DtTAF' .. A.0 
DtTAG-A .. 0 

MAINn~c 
\lUMBER -.-.-. 
f)i!TCA 
OtTCB 
OtTCC 
Oi!TCD 
DiTCE 

Ot'MA 
DtTMB 
OtTMC 
Dj!TMD 

OtUD,A 
DtUDB 
06AA 
OtVTt3 
0608 
DBVTA 

MeN 

RP11C DISKl..tESS 
RP11C RE~IABIL1TV 
RP11C MU~Tl DRIVE 

paoe j,1 

RP11C OISK FiCK rORMATTER 
RP11 DISKI.,.ESS 
RP11 REL.tA9IL:I'V 
RP11 MlIt.TI DRIVE 
RP11 O!SK/~AaK FORMATTER 

OOP 
L.EVEI. EXT", DESCRIPTION ..... ~. .. .... • ... ···~··IIII'IIt 

X .BIN RS64 TESTERIlltF'ACTORY ONLtY 

-. ale TAil LOGIC TEST (PART 1 ) 
',8! C TAil LOGIC TEST (fJART 2) 
',8 t c iAil MANUA~ !NTERVENTION 
',B t c TAil MOilON TEST 
,Btc TAil DATA RELIABll.tTV 
,SIC TAil CASSETTE ~OAOER 
',B t c TAil GTP OVERLA.Y 

DESCRIPTION 
" .. e .... s .... .. 
...... I. ; ... q,o ... 

TC1 BASI0 LOGIe 
TC2 HASte ,"OGIC 
TC3 BASIO rUNC'IONS 
TC4 READ ANO WRITE ALL 
TC5 EXERC1SER 

'M INSTRVCTION TEST 
1M CATA RE~liBILITV (9 TRACK~ 
TM DATA RELIABILITV r7 TRACK) 
1M DR1VE fUNcTION TIMER 

uoe EXERC':tSE:R 
UOC CO~JTROL. fEST 
UNIBU~ TESTEA FACTORV ON~Y 
VT~5 
VT~6 
VT20 



O~D 
MA t I'~::J E C 

090~ 
07AA 

09~C 

~AIN'E:~ 
NIJMS;:R 

I'1t"CA 
"~nU" 
n~QD!: 
r')j!QGA 

09EA 
'1t S SA 

SYSTEMS DIAGNOSTICS 

DESCRIPTION 

"elP" COMMUNICATIONS TEST PROGRA~t 
DQP2-DECiAPE DIAC. PAC~AGE 
~Kep.RKlt DIAG~ PACK. 
" CJ T P ., G E. ~ E. R A L, T EST PRO G RAM 
~Af~TENA~CE LOADER 
SYSi'EM 51tER 



T1 to T1' 

ABSTRACT 

Pale 19 

"nTs 19 a §I'OUD of 1~ tests that !nor,me~ta! 1'+/ telt and lsolat, sl"'cT, 
fIIII,Tfunetlo ns of the PQP-11, Tne tests SMould be "un l" t"". ',.,dlce.tid 
~ u ", e ~ j C B r !I {9 (1 U e n e .. '. T ~ e s, q US n (; ell I 

R£QU!REMF.'NTS 

PQP"t1 

1_ 8ranCh 
2~ Condltlona! e,.nch 
:3'~ !.Jns, r y 
4. Un~rY aMd al~a,ys 
5. Rotiti/5~ 1 f t 
~. Compare (E~U.llty) 
7. Comoare (non ecual'Tty) 
8. ~ove 
9 Q Rlt set. Clea, a~d Test 

1 ~,1', Add 
11. Sub~"aot 
12. Ju"'P 

STORAGE II!! usa !II of 41< 8)(ee~1; 1'5"" "Ii 17176 (~.sel'ved for b~ot ,,,,d 
BOSO ru~e loade~ )~4 

L,OAD!NG "Absorute Loader 

[XECUTIO~J TIME., 2.6 mTn, depan~lnQ O~ test" ael r wIl'l rTno 

STARTING pROCE'u~E • start and Restart _t ~Z0 



T13 

ABST~ACT 

T~Ts 15 , test of ~he JSR, HTS a"d RTI 1"5iructlo"~ It Is also t~8 
fljs~ tl~e t~e RegTste, 6 has been "PUSHED a~d POPPED"; 

REOUIR[M~NTS 

POP",tl 

STORAGE • ~ ~ ;~70 

L.OADtNG • Acsorute Loader 

EXECUTIO~ TIME ~ 2 m'n~ ~ 8el I wl I I Rlna 

STARTING PROCE~URE • start and R8sta~t at ~0~ 



MA'NOEC"11"OPlN,, 

T14 'RAp~ 

ABSTRACT 

Pa,e 21 

Nt~ NUMBER • OAKAA 

Thls Is , test Of a!! ap.ra"Q" _"d 'nst~uctTo~ t~at Qaul. t'l~j~ 
AI~o tested a~e t~a~ overflow cendftTinl, cddTtles of reglst" ~. 
T"il~ruots a~d t~8 "set lM.t~yctl'n$~ 

R£QlJtRE:M~Nl'S 

PDP~11/20. 1!/e5, 11/1m 

STORAGE • ~ ~ 175me 

1..0AD!NG • Absofute l.~ad'r 

EXECUTiO" TIME ~ F'wnotlo", of CQ~$ SI~8 te Bell wlll ,.In, 

ST~RTING PROCE~URE 

23" for a 4K S~8tem 
2~2 fop a" 8K SVStl," 
2~4 fo" a 12K S\tstl~ 
206 fop a 16K Stilt,,, 
~"0 fo, a 20K Syste~ 
212 fop a 24K Systelft 
2~~ 4 f~" a 2SK S~ste," 

PRtNtOUT~ ~ \10 

sW1TeH R~G!STE~ OPT10NS " NO 

T~Ts o~6~ram s~ould "ot be ysed to teat 11'4~ and 11/4"1~ 



T15 !nst~uet'o~ rX~re'ge~ 

ABSTRACT • 

TnTs D'o~rlm 19 1esl~ned to be • com~r.hlnilve 
o~ecesso~ l~structl~n!. T~e ~rQgra~ eXecuted 
Idd~esS .ode S ~n~ Tnol'udas tests for traDS a",d 
I.~uenc.~ The p~o'ram ,eloeates t~. iest 
fJ.28K t

• 

FtOP.,11 fam' Iy ce"tral DrOC_SIOP' 
~ptl,n'l = KL11~L (Ilna cleek) 

Page 22 

c~eek of al r 11 fa'"l j'y 
110'" In,tp'YetTo" In aTI 
t~. teletYPe l"ter'uet 

eode t~rougnout memo~y 

STORAGE • Prog~l~ uses al I t~e flrst 4K of mem~ry raxcludlng t~at area 
of me~or~ ~8se~ved for t~. leade~s~) 

1.0AD!NG • Ab!Jol'utl L~adeft 

E )( E CUT r 0 \1 TIM e: " r " " 41( • 1 '" I " I r 0,. 2 81( e 5 '" 1 ~ • 

PR!N"OUT~ II' Ye, 

!W{5 I: 

SW!:4 ;; 
5W{3 r: 

SWi2 == 

SW{l == 

SW1~ : 
sw e • 
SW 7 .. 0 • 

· . . , 
, r 

• I •• 
• r 

• • • • 
• • • I · , · . , . 

• t · . . , · , .. .' .. 
• I •• 

ft/AlrT 0'4 ERROR 
~OClP SUB TEST 
!N~l~IT ERROR PHtNTOUT 
TN 4 13IT TRACE TRAPPING 
TN41BIT SUAT~ST ITERATION 
~lNG aELL ON ERROR 
~O.D pnp~11/4' MlCRO BREAK REGISTER 
~~tN SET L~ADS T~E ~'C~o 8REiK REGISTER WITM THE VA~UE 
~ET I~TO SW7-0 AT T~E 8~GINNING 0' EACH SUBT£ST. WI'~ 
THE VA~UE SET INTO SW7.0 iT THE BEGINNING or ~AeH 
~uf.:lT!:ST, 

NOTE. 

WitJE:~ ALL sw t TeMES ARE: OOW~J NO TVPEOUTS 
w!LL OccuR AT THE ENO Or A ~4SS (8~rorl 
wl I I ~e typed), SETTING SW? WILL CAUSE 
E~O or ~ASS MESSAGE Try BE T9PEO; 



NEW NUMBER ft OAKOM 

T14 Trag Test t11/4~ Q"ly) 

ABSTRACT e· ThY' 1~ • test of al I o~e~atl;ns I"d lnst~~etTo~s '~~t 
aa~Se t~atiS, a!s~ tes~ed are tpac ov~'fl~w. aeMdltllns, oddltf •• if 
'811ster 6, '"te~r0cts IMd ~~8 relIt '~s'ructlen$~ 

RE~U!REMrN'S ~ 

POP~!1/4e Standard CQm~ute~ 

STORAGE • ~rog~a~ uses me~orY frQm 000~ to 1'500, 

~OAO!NG • 

tXECUTIO~ 'lHE e 45 Se6o~ds 

ST4RTING pQOCE1U RE .. 200 

PRrN'oUT~ • NO 

SW1TCH RfGtSTE~ ~P'10NS ~ NO swltohes ft'e ~s.d~ 



T1' 

ABST~ACT 

Paoe 24 

NEW ~UMaER • OlKAP 

ThTs c'o~ram 1! • 00'& expandable '"t.~aotl¥. bye e~e~els., 'oP a 
eae., tao e o,l,"ted PDP~11/Z0~ It p"fo,mj I teet of 'ns',uotlo~s I~d 
eo~curre~t oOe~atl~nS of 1/0 .~ulp~e"t slm~lta".eusIY~ It m,y al'lo 
e.'ferm t~e !a~. o~e;at,on '~depend."tIY' T~ll ~rog'a~ 11 net te &8 
,o~slde~~d a tetal c~e~k of the systlm~ I' ,n e~ro~ ls detected I" in 
110 devTc 8 , Tt wTI! DroDaol~ oe necesSarv to c~r,ect tne malfunctlcn 
wlth t~e resoectlve dlag"ostlc for t~at devlee~ 

AE~U!REM.tNTS 

OP'IONAL HARDWARE 

~M11 ~ Uo to 28KW of Meme~y 
RC,Rr,qK.RF' DISK 
retl ~ Oictaoe·T'a~sco't ~,ro 
KE11 ~ E~tended Arfth, U~I' 
I(Wl1L' !II L 1 ~e C loel-< 
~C11 ~ HTg~ Speed Reader/Punch 
K~11 ~ ASRJ3 or ASR 35 Telep~'~ter 
~P11 ~ LTne Prlntl~ 

STORAGE .. ~ • 174]6 

L,04Di~~G III Abso rute Loader-

E X e CUT I 0" T 1 t.1 E: !! 1 • 1 " ~ '" Tn , d .. pen d , "g 0 " t • s t f 0 , I 4 I( S Y s t e ~ '. 
rxecytlo" tIme I"c~e~se wIth memory 9'Z'~ 

STARTiNG PROCE1U~E • staflt a"d Restart at 20~ 
~ If ~,~e Prl"ter 11 used rlst.,t at 400 

SWITCH R~G!STE~ ~P'IONS • Yes 

SW15 • HALT ON ERROR 
SW14 • SCOPE ~OOP 
5W13 • l~HlatT PRINTOUT 
SW12 ~ l~HIBtT TRACE TRAP. 
SW11 ~ INHIBIT ITERATION ~OOP 
S~10 = 1~H!8tT PROCESSOR T[S' 
S~~9 • INHIBIT VAHIA8~E CORE EXPiNSION 
Sw~e I RfsTAqr ON ERROR 
SW2'7 = 1."11 



SWt'J6 .. 
5W2'5 " 
SW04. , 
SW~3 ~ 
SW~2 ! 
SWel1 ~ 
!WC?!0 , 

T011 
RC.CfF'!RK and RP 
KW11L. 
pe REA.DER 
fie PUNCH 
T'V I ~J 
TTV nl'lT 
I" ...,~, 

PII' 2' 



MAfNOECe-11-0 0R. 

Powe;' F'aTr 

ABSTRACT 

ThePD Pe11 power Pal I Olag~ostlc conslsts of two parts, on, of w"leh 
ls an .wetto's" test whIoM checkS ai' faoits of Dower fa'i. p,f't two 
11, ~ad. UP of ~.y.,.al s""aTI teste w~l~'" enable tna USer to 
t,oUbl8e s hOo t the Do~e' fal I mOdule wtt~ s~al I b,slc routInes, 

R£QU t REMr:{T'S 

POPe !.1 

S'ORAGE • ~ • ~066 

L.OADtNG " Ab!ol'ute L.Oa.rJ8~ 

EXECUT!O~ TIME , C~nt,"UOUS ~U~nlng • Prlniout wl t '" O~cu~ 

ST4RTING pqOCE'u~E w Power F'aJ I Exeroll8, ~ start and qasta,t at 200 

oTa~nestfo Test!i 

pow., raTI Tl'a~ Ca"abl! tty " 2~4 
PO~8~ raT I Re .. Start C:aDabl! lt~ (WAIT) • 21Z 
ptolrJ" ~aT I Re",Star t OaDlbl11ty eRR) " 214 
Pows, F"a T I R ... Sta~ ~ CaDIO' 11 ty (£MT) .. 220 
2 M 1 r I 1 I Sec " Shy too W " C a. P I I P 0 IN e , F' a T I • 2 2 4 
~ ~ 1 " I 1 I See, U Q T r ~ II POW e I' F' a I I ~ 2 3 ~ 

"RtN'OUT~ ... "'0 

SWITCH RPGIST[q MPTIONS • NO 

There fa a sup" set tests for ,~. Power rill of t~. 11/45 that t'lt 
that c'oeeSsol't. 



MAtNO£C,,!le 

ABSTF:ACT f! 

Pit. 27' 

'rtTs 1s the fl,st '3 !).f 15 t'$~8 t.hat l",o~ei,i.,.,t'll~ tIlt ,nd IloTate 
s·Ii!;Dl, ~arflJnetlo~s Tn tn, POPtl11', Th, tests ,hourd ~. fUI'i In t~. 
l~ijl~ated 3!DhlbetTc seQue"OI: Th.r, IPe iddltlonal t.s,~ fO, ~~~. 
SOflltDTe)( m8 If u"otlon$w All tests ,,,. execu;sd TM kl,."I" modi Ofl'rY. 
'¥i.~t 'i, test nCRSE (11/40 onIY)~ 

1. ~XT 
2. 509 
3. )fO~ 
4 t ~ARK 
5, ~TT 

RE~UtRE~1~NTS s 

POP e tl/4e! 11/4;> 

STORAGE. The ~pog~a'S use al I of • AKW ~'~Q'Y wlt~ the .~o.p'lo" if 
11'0" to 17176 (wt"llQh 1s ~'I.,.vid fo,. ,"". beot .nd I.bloTut. 
I Q ad a,. ) '. 

L.OAOING .. Ab!Qfutl boade,. 

£; X E CUT t 0 "I ,. 1 ME'" A Tit, s t s , a k e .. P D I' 0 )( 1 mat .. I ~ 1 m 1 "u t • • ~ Q t't 0 nan i So 
wTt~ 00'8 memO~YI 

s, 1 R TIN G pRO C £ , U R E: ~ l. 0 a dad d ,. e" 2 0 ~ " p,. iss t a, i '. T ~ • "p 0 g r 'rn w TTl 

PR1NTQUTS ,. No 

100". and rf"a berT OP'\ aomrJi"'Yo"_ Pa •• OOU"t 
may b, ~o"I,6"d Tn t~8 dT'~IIY 'I,llt" C1'/~5 
o"ly) a"d " ste,ld T~ addrall lBme~ 

SWITCH R!G!5TEq OP'lONS • Ve s 

SWt06) • 1 ~oad PDP~11/45 mloro break ~'Gl~t.r wlt~ varue TM SW(~1~7)~ 
(At sta~t of test Q"lv)~ 



~aae 28 

NEW ~!UMBER " OCKer te oCl<aO 

ABSTDACT tt 

'hls is the la~t 10 of 19 tests thfl\t l~ofte,".,.,tll!)/ test and lsolate 
11 PI 0 l e "a ! f IJ ri e t To,., s 1., the POP '-" 11 0 rJ t 1 0 PI! " ,. " e t • Its ! haY r db.. Ii u ~ T n 
the Tndleatad !Iohabetfo seQUenceR Thar. a,e addltlon,1 telts f~, 
,"0;8 oeme I ex rna I fUrlct'l ons t .A IT tests Ire &xeeyted ,,, k.'"8' mode e"l~ 
.~i.rit ~~r test ~c~eO~ All these test~ .r~ ~etd'd fop t~e 11/.5, rir 
~h. 11/4~ ~taclf. I'l,.,tts, If ':leu navi a KJ ootlo". re" 
AS~;AS~C.MU~,D'V, Tf ~ou h8ye the KE11' opil~n~ 

AEQU!REMENl'S ... 

"OOptl/'l5, 11/4e 

STORAGE ~ The ~r~gra~s use a! I of a 4KW ~emO~~ wlt~ the 8~oeDtl~n ef 
175€ .... to 17776 (which Is rl1811Ved fer t"1 beot .nd tt.bsoTute 
roadsr) • 

I.OADING • AO,o rute I oa~eJl. 

EXECUTto~,t "l~E .. ATI tests tak$ IPoro)(tmltel~ 1 '"l~ute •• ot-! on an 11 
wTt"" 00f" memory 

S'AQTIN-' ~ReCEDURE • ~oad _daresl 2e0. Press st.~t, T~. 
program ~l I I lo~P. and ~l"g btl I on comoletlo". Pass 
ceu"t may be ~o~lto'ed 1n t~. dTselay reglste' (11/45 
onlY), and 15 sto~ed '" aad~e!5 1~0~~ 

PRINTOUT~ ... "0 

SW1TCH ~EGtSTE~ ~P'lONS • V's 

SWtZA) • 1 ~oad P~P·lt/4' ~Icre b~8.k ;e;lster 
SW("~.P.J1) t tat stlrt I.",If test 6MTy) 

wltn value Tn 

SWI~9) ~ 1 USe I!ter~ate regIster $8; (R10~R15) teet OCKBI.DCKB~ o"lv~ 
("D~!!11/45 only) 



Pa'l 29 

MAt tJ 1'\ ' C ~ it' A :'4;...I[ ~.l1 

ABSTRACT " 

Th's D'o~ram I! ~ade ud of ~6 'Yb,.sts to ~h.ck o~t the DOWI' fall ~" 
,~~ 11/45; T~e 2 mS8~. ~QW" down I"d c~w., y~ tl,. 1~ ehtoked in 
aaen cOwe, fl!Tl', A eo"staPlllt " •• to ee C~a;;gld fop use lilt =10011., ir 
me sm. m~" f. s t. T " T t , a r I Y 00 \III. ,. fa' II • r I i r 1. d ," a I I p ~ 0 e I. S, I' m' d.' 
t " • n a' reF' Q on ~ 1 tie n' r, Ie e p e d Z, 0", I, Y',' I I 0 ~,: Z 0 "II • i 1 m IOU t • " " dOd d, 
.. d cl res s T n a I I t 1-18 p" 0 0 e IS Qf m" d. S 'a r , n I I 1 Y a " 0 w. ,. f. I I ,. dO'" w T t h 
memol'Ymanagemi!nt aborts oOOUI'"",g'a",d I memc,,~ voratll'lt~ tIS; fa pun 
on aTI memory lu~ to 1241<)', ' 

REQUtR(M~NTS ~ 

PpP,il/45 ,tanda'd comcyter with UD to 12.K of memorv, 

STORAGE. The ~QutTn's U$8 memol'V ~ ~ '244 

l.QAOiNG • Abso rute I oade, I 

fXECUTIO~ TIME ~ N/A 

STARTING PROCE~U~E ~ Load add~aS9 200 Ind start 

PRIN'OIJT~ " va! 

SWITCH REGtST[~ OPTIONS ~ v.s 

SW14 ~ 1 •• ~ SCOPE ~OOP 
S~10 • 1 ~.~ INHIBIT aE~L ON PASS eOMP~E'£ 



MA'NOEC~1,1 ~EW NUMBER • OCKBQ 

~CP 11/4~ CO~S,~~ ~W~TCH TEST 

ABSTRACT ., 

T~'s D'o~Fam l~ ~eslgned to test t"e POP11i45 cQnsol. Iwltcnll. in 
o'de~ to ru~. ~~m~rY ~a~age~."t must be a~al lab!.~ Dua to t~e natu~e 
e1 t~e o~o~r.m, exte"slve ODarato~ l"-te've~tloM 15 r.QuJ~ed. T~. 
e~erator l~strjotl~n' are fUI IY deso~lbed Tn t~e ITstl"gs. Thft seeo~d 
"hale of t~IS ~rogra~ al lows t"e oper,ter to test the mlc~o·b"lk 
,ealster and t~e P'P11/4; malnteManc, eard~ 

REQUIREME:NTS " 

PD~lf/'~ wIth ~IMO'~ managlmeMt~ 

S TOR AGE: • The 0 II 0 g r a'" '. a u 1 ,. e s 4 K 0 f s to,. a a a " 

~OADING • 

EXECUTIO'l TIME" 

STARTING pqOC£~UAE ~ T~e prOq~.m should 'I~ays be started at 200, 

"Rt~~ToUT~ II!! 

SwtTC~ R~G'STE~ ~pTl~NS • NO",; 



Pa'i 31 

ABSTRACT " 

These Dr~gpa~s t.st the rp11 In al I ~od.s ~Tt~ 'l~ed num~.~ P.tt.'"~~ 
'fhi D'o~r3ms shoul~ ba run 1" order fo~ "t /ea.t 2 PI"'S wltn ITt 
IwTtches down', The S'tH-I£Jnca Qf testl no snou I'd b. " 

LO~PS,~T'PS,SETI.SET~,SETP,SETO.epeC 
5TST 
bOF",~DD.STF".STD 
AOOr,AryOe,Suef,SVSO 
CMOF'.C~PO 
"'U~F',MUL.O 
",VE,O!Vrl 
e~RF'~C~RO,TSTf,TSTO,A8Sf,AeSo,NE~r.NEGD 
~OCf~,~CeDrISTCFo,STCQP 
LOCI'.~OeL'.~OCIO,LDC~D,STcrl,ST~rL,STCOI,STOCL 
lwDEX~,ST[X~ 
MonF,MOD~ 

RE~U!REM~NTS IS 

PDP!!i:l145, FPll 

STORAGE. The ~QutTnes U~8 memQry ~ w 17776~ 

L.OAO! NG • Abso rute loader I 

£XECUTIO~ TIME ~ ~eS$ than 1 mlnute, 

STiRTING p~QeE'U~~ p Arw~~$ start _, 200 

PRtNTOUTS .. Yes 

SWITCH R~GtSTE~ ep'I~NS • Ves 

SW15 .. 1 • •• HAL.T ON ERROR 
SW14 ;: 1 

, 
SOOP~ l-OOP , . ~ 

SW13 " 1 • •• INH!8tT PRINTOUT 
SW1.2 ~ 1 • •• INHlalT TRACE TR.APPINC 
SW11 • 1 .' .. INH!BIT ITERATIONS OF" SUBTEST 
SW10 

== 
1 • •• 8E~l. ON ERROR 
I2J • • • 8£I..Lr ON PASS eOMPL.£'E 

SW~9 = 1 · , . BEI.L ON ERROR 
SWk'8 ~ 1 , .. LaCO? ON iE;ST IN SWC'IP') 

W 
• • t 

L.OAO S;lC71i') INTO Ue REGlSTtR 
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NEW NUMBER 8 OC'PM 

ABSTRACT " 

T~. 6U~D~se 0' thTs ~rOg~a~ Is t~r •• 'old~ rfrst to test t~e 
~aTnt."a~oe f.,t~~es. s.co~d to trace MU~D t~reUOM lts stees, t~'rd to 
t , a C I 0 1 \I D " 

REQUIREME:NTS "! 

PDP.,{1/45. ':P11 

STORAGE. The ~outTnes use memo,y 0 • 17776, 

I.. 0 .0 ! N G- • A b s 0 rut 8 I cad" jt • 

EX Eel' T I 0 '-~ ,. 1 ~ E: '" A Del r IN I T I r' n 0 \II' t h 1,., 1 ~ !I e IS 0 ,., d s W 1 t hal'l 8 W , t 8M , s 
dow", 

STARTING pROCE"u~E.: • Al'ways start at 2~VJ. 

PRtNTOUT~ " Yes 

SWITCH R~GtSrE~ ~P110NS w VIS 

SW15 • 1 • I • 
HAL,T ON E:RROR 

SW14 • 1 
• I • 

SCOPE L.OOVI 
SW13 • 1 • t • l"HIBtT PRINTOUT 
SW12 • 1 • • • INH1~lT T~ACE TRAPPING 
SW11 • 1 t I , INHIBIT 1TERATIONS OF' 
Sw10 !II 1 • •• 8~L.1. ON ERROR 

0 • •• BEL.L. ON P4SS COMPI-EfE 
SW"9 ;: 1 

• I • 
L.nop ON ERROR 

SUBTEST 

Sw0B I 1 , • ! LOOP ON TEST tN SW i , 10) 
0 • • • LOAD SW ( 71 ~ ) I ~J T 0 uS R£G!STE~ 
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NEW NUMBER e oeppe 

ABSTRAOT " 

,~'s o~6oram tests t~e FP11 '" I' I m~d.s wTth 'lM8d numb'~ p,tt.'nl~ 
!t ~U"S ~Jli!n lnterrupts ~oth ''''abl,d a,;d dlsabred and caus" "rer 
I 0 ,H; Ttl 0 III! S '. T ~ e p P 0 g ram s h QUI d b e run f 0 , a t T e .1 t 2 0 a. s • s w 1 t" .. T I 
IwTtehes d~Wf'\·. 

At9UtREM.t:NTS " 

PDP~tl/45 standard OBm~ute~ wIth rp11 Qo'lQn~ 

STORAGE • The routTn8S use memory ~ • ~7776. 

~OACING • use st'nda~d p,ooedu'8 for ASS tip,s~ 

e: X E CUT J 0 \1 TIM E t!' A bIrr IN, T I r 1 n g \.II I t n 1 n 15 s • co,., d I wIt hal'l ~ w , t. n .8 
dow"'! 

S TAR T ! N G P ~ 0 ~ E: , U ~ E • A r way s . b • $ t a , t. d at 2 Z 2J '_ 

, R 1 N , OUT ct -.,,- v e 9 

SWITCH REGJSTEq OP'IONS ~ Yes 

SW15 ~ 1 
r 

HAl..'T ON ERRQR 
• • I 

SW14 ,. 1 · , . SCOPE: I..OOP 
SW13 • 1 I • , lNHIBIT PRINTOUT 
SW12 IS 1 , . . INHIBIT TRACE TRAPpING 
SW11 ~ 1 • •• INHIBIT ITERATIONS OF' SUS TEST 
SW10 1 

! -

BEL.L. ON ERROR I • •• 
£' , , t BELL: ON PASS ~OMptL.E'E 

SW2'9 :; 1 .. f ! L.OOP ON ERROR 
S\lJ Ul 8 .. 1 • I , 

L.OOP ON TEST IN SWC'I~) 
fa • •• L.OAO SWf7.", INTO Ua REOlST!R 



ABST~ACT !! 

'~TI o.6traml! an eMero's" 0' ~DQ/STD l~~t~uetTo"s, It us.s ra"dim 
~umb.rS. 'Ioatl~g 11s, and fl~a'l"g 0'5; and e~ecks all memorY ~lth 
LO"STF Tnto a~ AC~ 

fifEQUtREM!':NTS ., 

Po~"tl/~9, fPl1 

STORAGE. The FoutTnes uSe meme~~ 0 • t7776 

\-OAOING • Ab!oru~. L.oad'" 

EXfCUTrO~ Tl~E " 15 I.CS~ 

STARTING PROCE~UqE ~ Ppoo,am '"OUld 'lwa~1 be $ta~t.d at 200, 

"R1NtOUT~ " VIS 

swtTeH REGtSTE~ OPTIONS. V •• 

5i1l15 1 • •• HA~T ON EPROR 
SW14 1 • •• SCOPE ,-,OOP 
5W13 1 • •• IN~laIT PRINT~UT 
SW12 1 

, INHIBIT Tpt~CE TRAPPiNG • •• 
SW11 1 • •• IN~lalT ITERATIONS Or SUB TEST 
5W10 1 • •• BEL.L, ON ERROR 

e o I • BEl.L. ON PASS eOMPL,E'E 
S"''''9 I 1 

r 

• •• L-.eo,., ON ERROR 
!)W08 • 1 

• • t 
L.OOf' ON TEST IN SW('I~) 

'" • • • l.OAD SW(1IZ) 'NTO ue REGISTER 
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NEW NUMSER • OC;PS 

AeSi'RACT 1\ 

Thls D~o~ram e'e'QTsas the rpl1 flo,tln~ p~l~t add '"d sybt'ait 
lnst~uetToMS tA~D"ADOD,Suar,SUBO' wlt~ ia"d~m numbs, ~.t"'".~ t~1 
.n.*ers are checked Ig,j~s' 'ISylts ob'alM~d US'~g the ~crre.DondT~g 
foitraM !OftW •• ' r~utf~esl . 

RElurREM~N"S !t 

Po F' " ! 1/45. F" P 11 

STORAGE. The ~outTnes u.s memory looatlonj 0 • 17,e~~ 

~OAD!NG • Absorute L~ade, 

[XECUTto~ TIME .15 sec!.. 

STIRTING pROCEOURE • At 700 

"'RfN"OUT~ " ves 

SWITCH RFGt~TE-Q~'10NS • V,a 

Sw15 • 1 · ... HAI.,1 ON ~RROR 
SW14 ~ 1 ! SOOPE "-001' • •• SW13 ~ 1 • •• INHleXT PRINTOUT 
5W12 , 1 

• I • 
INHIBIT TRACf; TRAPpfNG 

SW11 
=- 1 • •• INHI8lT ITERATIONS OF" SUBTEST 

5W10 ~ 1 t , • BEL.L, ON ERROR 
fa ... 8 BE!"L; ONPAS$ CQMPL,E'E 

~W09 • 1 · . , CORE IM.CI£: TYPE,OUT (16 BtT WOROS) 
0 • I , 

F"I..OATING POINT TYPE.OUT (SI~N, EXPONEN.T, 
MANTISSA' 

SW08 • 1 
, 

1.00P ON TEST !N SW,',~) ! • a · , L.OAD SWC7f21) INTQ UB ,.£GIST£A 



NE~ NUMRE~ ~ ~CPPT 

ABSTRACT er 

T h T s 0 ~ 0 ~ ram e M e If c T s 8 5 t ~ e F" P 1:1 flo a t I "g D {) 1 " t ~ u I t 1 p r)' 1 nIt p u 0 t T 0 fill S 
CMu~r a~d MUL') wTt~ ~a"dom numb&~ ~atter~s~ T~. answers are c~.ek.d 
'Q~'nlt ~.!~Its obtal"ed ullng t~. oor'~I~~"d'ng fort',n softwa~e 
II 0 ut l nt 1'1 

REQUIREM~NTS • 

~DPel1/~' Jtanda~d QOM~U'" w't~ PP11 eotfon 

STORAGE. The ~o~tTn's us, memor~ 'QOI"O~~ 0.l7'00~ T~. ~ao at t~e 
anl'4 of t~. ,t 8' t nels snows t~. ab801 uta I'ooatlons of t~e 
'o~t~a~ math reutl"'. wh'o~ ~.~. as •• ~b'.d sePar.telY a~d 
"'''kld to the ~aTn ",ogr_m vl. L..NKX11 0,., a DEC,Yst.".1~. 

1.0AOiNG If Ab!orute l.eader 

£XECuTto~ Tl~E ~ Bel I ~1 I I rlng wlthln l' ~.oo"dS ~lth I! I swltc~es 
QOw~. 

STlRTING PROC£~URl ~ Ar~,~S start at 20~. 

PAtN'OUTf: " Yes 

SWrTe~ R~GlSTE~ ~P'I'N~ • Voa 

Sw15' 1 .,, NA~T ON ERROR 
SW14 • 1 t" SCOPE ~OOP 
S W 13 • 1 ••• 1 ~! H I ~ I T P R I N T ~ U T 
SW12 • 1 "1 INH1~tT TRACE TR~~PING 
~Wl1 • 1 ,II IN~tBtT ITERATIONS or SUBTEST 
SW1Z'1 .,. B£~~ ON tRROR 

o .,. aE~~ ON PASS COMP~[fE 
SW~9 .1 tit CO~[ t~AGE TYPE.OUT (16 BtT WOROS) 

o ,., f~OATING ~OINT 'VP£~OUT (SIGN, EX~ONENT, 
MANTISSA) 

~W0a • 1 a •• ~OO~ ON TEST IN SW('I~) 
o ~ •. ~OAO SW(110) INTO UA R£GISTER 



NEW NUMBER • DCfPU 

ABSTRAOT ~ 

'hls o~6~r~m e~e~QTsls t~e FP1l flo,tlng Q~l"t dlvlde TnJt~uctlo~a 
COtvr a~d ~lVD) wlth rando~ "YMber P.t~'~Me. t~. '"SWa,' ara cheek.d 
agal~st ~e~u'ts obta!ned ystng t~e oo,.risQo~dlno fort'a" ,oftWI~' 
floutlnes', 

REQU!REM~NTS ~ ?OP~11/45 st.Md"d oo~gyter wlt~ rpil ootlo~~ 

STORAGE ~ The ~outTn~s use mtme~y !oea~fon~ 0 ~ 1750Z~ T~8 maD at t~8 
end of t~8 "stlnQs shows t~e absolute rooatrona Of t\i,1 
fQrt~a" Flath routines whlen were lss.~bred seOI,atelY a;,d 
Il"ked t~ the ~afn PPQgram vIa L~KX1! OM a DECIVlt.m~10~ 

l.OAOtNG ~ Abso I'ytl l .. oadsl' 

EXECUTJO" TIME-:.e Bell ~I! I ring wfthln 15 secoMd!.l wIt" al'l $WlteM,. 
dow~. 

--
START 1 NG pROCE ~hJR~ .. Arwa.Ys star t at 2~0. 

p. R tN' 0 tt T ~~~. v e ! 

SWITCH RFGrSTE~ ~P'IONS • Ve! 

SW15 = 1 t •• HALT ON ER.ROR 
~W14 • 1 ," SCOP~ ~OOP 
S~13 ~ 1 •• ~ 11\IH!BIT pRINTnUT 
SW12 • 1 .It 1~~18IT TRACE TRAPpING 
Sw11 ;a 1 ••• INHIBIT ITlRAT!ONS Or sweTES" 
SW10 = 1 t •• B£~~ ON ERROR 

o ••• 8E~~ ON PASS COMPbE'E 
SW~9 ; 1 t" CORE IMAGE TYPE_OUT (16 BIT WOROS) 

o .• ~ FkOATING POINT TYPE~OUT (SICN, EXPONENT, 
MANl'ISSA) 
SW~8 ! 1~. LOOP ON TEST tN SW('I~) 

o ~I LOAO SWC710j INTO us P£GISTE~ 



NEW NuMBER • ~CQOA 

ABST-ACT e FloatTno Dolnt over!av for GTP~ 

T~Ts ~jo~,am 1s an oYe~I~~ for GTP aMd tesis t~. "11 In II I mOd~S 
wlth 'l~ed "u~oer PRtte~"s. !t runs wIth '"ter,uets both '~a~led a~d 
dlliabfld a"'d caUses e"or oO"dltlo"'s. 

REIUtR£M£NTS " 

~O~~fl/4' standa'd c~mDuter with rp11 ep~len aMd I m'nfmG~ 
of l'K 0' ~e~ory~ 

STDRAGE • The ~outTnes USI m.mo~y 4~~00 • ~1176 

£XECUTIO~ TIME. See GTP 

STAR'ING pROOE,UQE • See GTP 

PR1N'OUT~ • Sa~e as GT~ 

SWfieH Rr.G!STE~ 1PTIONS - Ves 

St. GTP 

" rr,.st rOld GTP 
" Thin lead rp ove, lay 
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NEW NUMBER. OCK!A 

ABSTRACT. 

Tn's c'o~ram &lIId '~8 next <OCK1B) tnor,mltntal"ty test t", b.asle rO;Te 
fu"ctl'~1 of t~. KT11eC mlmorv ~a~I,.m."t QDtlo~ '0' tn, POP.11/4'~ 
"'I'\IY fwrT~ test .. 'Tooltlon dt"'ot and Y;'dlpect ,edlt.,sTn' of t",. 
~.eo~y ~a"aOI~."t pegrst.", and ~opr.c' io.'.tlo~ of II I t~. btte ¥n 
1 n. ft' g 1 !I t e r s '. The va' I eu. lOOP t s aft. t. st. d • as TID' 0 D' f' .. roc I< T "ci" 
and "u"leokl"'g" of t"a err('r' ".cklna roolo', 

R[QU!REME:NTS e 
POp~11/.5 wlth KT11.C opt.ton' 

STORAGE • ~,og~l~ ~eQulr" m8mo,~ locatlo"j 0 to 1'474~ 

I. 0 A 0 1 N G 8 A b sol' u t • L. ~ a. d • ~ .. 

~XmcuTlo~ TIME •. Eic~ ~ass "Ms' aop~o~'mai.IY 1 mTnut. wlt~ cope 
memCry. 

ST1RTING PROCE'URE ~ Load lddrlss 20e~ 

'RtNTOUT~ "'Yes 
SWlrtH REGtSTE~ OPTIONS ~ Vts 

SW15 ~ 1 or UP 
, 

HAL.rT ON ERROR ~ I I 

SW14 ~ 1 or UP 
~ SOOPE L.rOOf' ~ , I 

5W13 " 1 o~ UP • INHtB1T PRINTOUT , , , 
SW11 ~ 1 or UP • lNMIBtT ITE.RAtl0NS , ~ ~ 

SW08 • 1 o~ UP f LJ'AO MleROSREiK RtGlS'ER . , ~ 
$W 0"."'7', 

WITH VA.LUE IN 



NEW NUMBE~ ~ bCKTR 

.eST~ACT " 

ThTs e'ol!,'H''tm allId tt,e g,e''-'Qus 0,." (OCKTA) T"oP'e",e,.,tall~ tests t"'. 
blsle ,";g10 'u~ctlens~' tn. KT11-c ~emoiY management QPtloM fO, t~e 
"C P. .11/4'5', T'"' e Y f u'l' I Y t 8 S t re.I e eat' 0 f'\ • d 1 " eO t 1\ n d Tn d 1 II e eta d d I' e s' T ;, g 
~f the memo,~ management regt!tere and ipe'.tl~" of al I the bits Tn .h. ~.gl~t9r~~ The va,lous aborts are tesied, as Ta p,onl, "loOk'"~" 
and "u"I"~ckJ~u~ of i~e e'ror t,ackJng loali. 

0DP~11/~' with ~Tl1~C option; 

STORAGE • P~og~a~ ~e~~Tr.s memory IODatfon~ ~ to 17~74~ 

I.OADING • Abso ruti loader. 

EXECUTIO~ TIME • Eac~ DatS takeS approxlm~telY 1 ~'"ut. w't~ eo~. 
memory. 

STARTING PROCE'U~E • Load ad1ress 20~. 

P'R!NTOUTC; • Yes 

SWITCH R~GtST[q ~p'IaNS • Ves 

SW15 ~ 1 or UP 
, 

HA!,." or ERROR , . , 
S~t4 = 1 o~ UP 

. SCOPE LOOP , I • 

SW13 I 0" UP 
. INHIBIT 1 PAI~~TOUT 

~Wtl :I 1 or UP 
• i~ , r ~JH ! 81 T ITERAfIONS • • • 

Sw~a III 1 01' UP 
, 

1.0"0 ~Ir,ROBREiK REGISTER • I • 

0"'" ... 7. 
ItJITH VALUE IN ~w 
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NEW NUMBER ~ 6CKTe 

j8ST~ACT ~ Ke~s test~ 

Tn's c.o~p~m c~eoks the ope~atlo~ of •• c~ icoess k.~ for eac~ of t~e 
fo~r UnlbUS ~~eles (or cem~I~.t,on of cyiles, whTch ~ay ,.fep8"c 8 in 
addresS +hru seg~e"t!tlo~. TheSe o~el$S a;e DATI. DATO (no OAT!P). 
OATIP~OA'O 3nd OAT1P DATQa, Each 0' these cases's tested wltha~d 
~lth~ut ~e~O~Y man~gement enable set, thus elg~t a.ses a~' tested f~' 
$aeh ke~. SR". SR1, SR, the Qo~res~o~dlng POR-s. and the ~~o~~r 
eXecutlo~ or o,eve~tlon ef e~eoytlon of the lnstruetlo" are checked Tn 
each case;. 

REflU!REMrNTS P. 

PDP~11/45 ~tth KT~1~C optt~n; 

STORACE .Prog~a~ ~e~ulrAs ~K ~f mem~ry, sEa~tlng at 100.t10" ~. 

I.OADING " Absorute i..~Qder. 

rXECUTIO~ 'I~E ~ E~c~ oass takeS ~ppr~xlm~tel~ 1 ,,"ute wlt~ 'o~a 
mBm~rys 

SW!TCH REGTSTEq np'IONS RYes 

5W15 = 1 o~ UP .~. HA~T ON ERROR 
SW14 = 1 o~ UP .;. SCOPE L~OP 
S~13 = 1 o~ UP ~;, INHIBtT PRINTOUT 
~ W 11 • loP! uP. t,. 1 ~J H ! BIT I T ERA flO N S 

SW~8 = 1 ~~ Uo at. ~QAD M1CROSREAK REGXST£~ WITH 
VALU~ IN SW~0.SW0' CAT STAR' 0' TEST ON~Y)~ 



NEW NUMBER • 5CKTO 

P~~g~am ~CKTD t~s~s the MTPO a~d MT~I ln9truetto~s wlth m.Mo~~ 
~a"a~e~e~t e~a~led~ (See ~rog~ DCKRO 'O~ tests of these 'nst~uetfo"s 
wlthout l¥Ie"'otty ma,nao,ment. These fnstftuetTo"s are a)t,outed 1'" ar! 
cO"'bfnatTo"S 'f cul"rent medes 8,"'d .~Ua.1 opr rowe, hel r.renw ",-ev·'ous 
,"odes', 

j;f 0 p .11/4 ~ wit n K T 11. C (m e mer V ", a ;, a a e '" 8 ~ t) 0 p t Ion 1" st. I led'~ 

STORAGE. RoutTM9 uses memor~ 0~17777 

1.0AOtNG " 'beo "ute Loader 

EXECUTrO~ TIME. 1 m'n: 
STARTING pAOCE'UQE • Load address 200. 

PI Rt (\1 T 0 U T ~ " \l 0 

swtTCH R~GtSTE~ ~PTIONS • Ves 

SW~ I t or u~ .,, ~oaQ PDP-11/45 mlcro b~8ak r.glsteP 
S,,7;" SW~ ,·,'t •• ,', Val~e to be lOaded 



4BST~ACt ~ 

P~~Q~a~'~CKTE tesis the 
~a~aQe~e~t 8~a~led~ (S88 
wlih6ut M~H ~a~ag&~i~t) 
eombTnatTo~S ~, 6urrent 
mOdes~. 

Re:autREM~NTS ~ 
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NEW NUM9ER • 5CKTE 

MfPD a"d MfPI lnlt'uctlo"s wIth m.mo~y 
O~Og~ DCK~O fep tests 0' these lnst,uctlo"1 
T~8S8 Inst,uetTo"s are 8~'out.d 1" a'fl 
mOdes aMd aQUer or rower "'8lr"eh~ ~ptevfou' 

POP.11/45 ~Ith KT~1~C (MEM. manaaeme"t) eotlon 'nltal led~ 

STORAGE ~ ~outlne uses me~orY 0~17777~ 

I.OADING ., Absol'yte LQade~. 

tXECUTIOM TIME ~ 1 mln~ 

STARTIMG pROC('URE " L~ad address 202 

PRtNTOUTS .. No 

SWITCH RtGJSTE~ OPTIONS. Vas 

SW a ~ 1 o~ UP .~. LOAD POP.11/4~ M1CRO BR£A~ REGISTtR 
SW 7 e SW~ ~~";~I VA~UE TO IE LOAOEn 



P,~g~am 'CKTF te~ts the meMOP~ management ~bort' !Qolc~ The ~,ograM Ts 
wPltten te cause a ~emo~Y management abort at every PpP-11/ 45 mYopo 
st~te W~ere a ~8~O~Y reference (bust) 18 l~TtTat.d~ T~e P~cg,am also 
tests memerv ~anagement 'a~o~ts usl~g floatl~g ~ol"t l"struetlOn.~ 
A b " r t s ~ fII ~i ,.. aT .1 0 So S a s t r a D P e d to t n e k a r ~. I " However, t ~ e 
l"st~Lletlo"'~ eau.sTn~ the abort are eXecuted 1n all' ,"Odes eke!'"e!'. 
su~e~vls~rl an~ uSer)~ 

REQU t Re:I~rNTS ... 

POPe{l/45 ~Ith ~T11~C 

STORAGE. RoutTne uses m'~QrY 0 w 17117 

I.OADING .. AD90rutft L.oader 

£XECUTIO" TI"1E: II! 1 mln P

• 

STARTING PROCE~UqE ~ Load address 20~ 

,. R ! N T 0 I) T ~ ~ ~I 0 

SW1TCH R~G'STE~ ~PTIONS ~ Vas 

5w 8 .1 or UP I~e ~OAD PDP·11/45 MICRO B~£.( REGISTER 
5~ 1 ~ SW ~ ~'f!~.,VALUE TO BE LOAO[O 
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NE~ NUM8ER • OCKTG 

ABSTRACT 

,~,s o~oeram r~ an l~ter.ot!ve eMI'Qls,r fif a POP~11/45 eaulcDld wIth 
the KT11~C ootlan~ It ee,forms a test ~, T"sirUctlon' and eo"cUr,.~t 
OPeratT6~s of 1/0 ~Qul~men' whl Ie ,.Iooatl~g t~ru m.mQ'~. It or~vTd~s 
"Ume~OUs ~Ode9 0' testl"g, from 4~ .Xec~tTo" wl'~ t~1 KT11.C tu'"ed 
off and (')nl~ O~a ker"eT !TIOd~ ,,, ySI, to 12sK ei<e""-lt",on wlt.", eaen Ussr 
Dace maooed S8Quentlal!¥ to every 4K bank of m,mory, T011 ,nd RP!1 
"""'ffer a~d QOde pt8Toeat'~n ~Mru .11 "'.mo~y; .no ,y~ervlsop mllPcl"Q of 
otber t/~ ~evlces~ ThYs program 11 not to be oo~sld8red a tot.1 c~.ik 
of t~e s~s'em~ If a~ error Is detected 1n an tlO d,vlce, T' wTTI 
"PODabTv he !'i!eoessarv to CQr~8Qt t"', malfU"ctJon w't~ the fIIe_Dletl;';1 
dlaQnostlc for that ~evlee; 

REQUIREM~NrS 

PD P etl/45 Standard Com~uter 
Kj11eC Memorv Manageme"t ODtTo~ 

STORAGE ~ ? ~ 177~B 

L.OAD!NG • AbSOrl,Jte l.oader 

STARTING PROC('~RE ~ Start a~d Resta~t at 200 

PR'YN'OUTt) .. Yes 

SWITCH R~G!STE~ CP'IONS ~ No 



NEW NUH8ER • OSKTA 

ABSTPACT " 

T~'S o'o~r8m T~Cr8me~tal I~ ~$st the basl~ IOQlc fu~ctlens of t~e 
I<Til';'O "'s'"Ol'y ~a';'age,"e,.,t optIon fo, t~. F'OP.11/4~". It fully tes+-s 
".Tooatl~n dlreot and lndl,ect addr,sslng of tl-le "8,,"O~)/ ""a"aQem.",t 
It'alster!, !!lind cor~ect operatloM 0' alT the bfts 1"" th~ lIe,l s t.,.', 
The va'1~u5 eb,rts a~e tested. as Is crone; ~IQekl~g~ and "un'oekln~" 
ef the e~rer t~aekTng roglo. 

REQUlREM~NrS " 

PQ Petl/40 wtth KT11~O optIon 

STORAGE • ~rog~a~ Fe~ulres memer~ locatto"s ~ to 1'474~ 

~O.OtNG ~ Ab90r~t. LQade,. 

£XECl)Tto~ TIME ~ Eae~ ~ass takes app'o.l~aiel~ 3 ~'nut.s ~It~ eo~e 
mem~H Y. 

S'ARTI~G P~OCE~J~E ~ Loa~ address 200, 

"RlN'OUT~ • ves 

SWtT~H R~GtSrE~ ~~!lONS • ves 

8\11!5 z: 1 0" IJp I • , HAL1 f"N ERROR 
8Wi4 II 1 0" 40 . . ~ SCOPE ~OOP 
SW{3 II 1 0'- Yp I • • I\JHI8IT FIR 1 ~JTOUT 
SW!1 II 1 0" uc I • ~ I'~HJ8IT ITlRATION~ 

SWi~ :a 1 0'" Wo I' , H~LT 1sT E,:NO OF CURRENT 
1 '-' OAT A 1..1GHTS, 

rEST Wti~ NE)(T TEST NU~8ER 
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N~W NUMBER ~ OBKTB 

ABST~ACT ~ Keys test. 

,~'s o'~Qram c~eeks 'he ~peratlo~ of .ao~ icoass key fGr 'ac~ 0' t~. 
'o~r UnlbuS c~c"es (or eomQlnatlons of oyiles) whTc~ ~ay ,a18'8Mol in 
addpesS th~Y seg~eMtatTo~; !hese e¥~!.s a;. OATI: DATD ("0 OATIP), 
04'IP~DA'O an~ DATI?, nA'PB. [&qh of thesl ca,e. Is t,.tld wIth a~d 
wlthout ~e'"Q"Y "anag$ment enable sat, thus elg~t cases ap'I tested fer 
eaoh key, SR~, SR2 a~d the corras.penaT"g PORIS, ,no the DrOoer 
executlo~ o~ p,eV,"t'oM o.f e~acutlQn of the lnst'uctTo~ .,e oheckei Tn 
aaeM case'_ 

REQUtREMENTS " 

PUP~11/4~ wJth KT11.0 ogtlon 

STORACE .• prog~a. ~e~uTr$s 4K of memcr~, siaptTn; at locltlo~ 0. 

I..OADtNG .. Absol'ute L.oade~, 

EXEC!}T!O~ TIME ~ Eac~ Dass '.kes appro~l~aieIY 1~ SecondS wl'h 'o~. 
memOry. 

STARTING PRQCE'URE ~ ~oad _ddress 2~0 

PRtNTOUTS " Yes 

$wtTcw R~GtSTE~ OPTIONS • Yes 

SW15 ~ 1 or lJP 
., , H.L,T ON 
• t • 

ERROR 
!$W14 • 1 0' UP 

, SCOPE L.OOP · , , 
5~~13 :: 1 0' Uti 

~ INHIBIT PRINTOUT t , , 

S~~11 II 1 or UP 
,. , lNt-qaiT ITERATIONS · , ' SWirl! II 1 or UP t HAL.T AT ENO or OURREN' TEST 
• ! • TEST NUMSE;R IN OATA L,J.G~TSR 

WfT~ NEXT 
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ABSTRACT !! 

~~~Qra~ ,aKTC tests tn. HTPI and MFPI l"st~uet'o~s wIth 
ml"ao.m.~t a~abled. These Instructl;"! a~e e~eo~ted 
eo~bTn.t'o"' 0' ~u~rent ~od'l an~ eQUal ~r lower hel'areh~ 
mOdes', 

"'Imo;' 
I" aT 

~l'eV'OU 

PO F"" !, 1/4 ~ ~I t h ~ T 11,., 0 ( me mer V ~ a'; age ~ e '" t) 0 p t I Q n 1 n s t a. I led', 

STORAGE • ~out'n. YSAS m8me~~ 0 • 17771 

~OAO!NG .. AOlol'u;e l.oaef.". 

£XECUT10~ TIME. J seQo~~s~ 

STARTING P~OCt~u~~ ~ l.oarl addr.s~ 2Z~ 

PRINTOUT') ., ~o 

SWITCH R~G!STE~ ~P'I~NS • ~Q 
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NEW NUM~ER • OBKiO 

4.BSTRACT e 

KT!l~D P~OCESS~R S~ArES TEST 

ThTs 1s a test t~at ~tl ,'ze, t~. K!11~D ~e~~,y management o~tlo" a~d 
tests t~at T~ two POP~1~/40 states (ke~nel, use,) lns'~uctlons a~. 
eXecuted oFODe~IY~ Thls test tests tr.ps 'r~m o~e state '~t~. oth~' 
a~d uses t~e M~P!/~TPI 'Mst,uott~nsl 

REQUiREM::NTS ~ 

POP, i 1/4 ~ w 1 t h K T 1 i ~ 0 (M e " '. M gmt 8' 1 n s t a I Ted'~ 

STOR4GE " utlllzes 4< af :"emory. 

L.OAD!NG " 

EXECUTIO~ TIME. O"e pass taMes ap~rexlmlt~l'y 10 8aoonds. 

STARTING ?ROCE~UqE ~ 200~ 

PRtNTOllTS " 

SWITCH R~GtSrE~ OPTIONS • No~e 



PrOgram ~8~TP tests the mlmor~ m.nagement ibcrt loglc~ The ~rogram 1 
w,Ttte M te C~US8 • ~e~o,~ managamln; abort at every PoP~11/40 m'c~ 
s tat e W her e III ~ e 'M 0 , 'i ref Are nee Is' n 1 t 1 ate d '. 4 b ~ r t sa" e I 1"1 a I I cas. 
t'aDoed te t~8 ~e'nel I Hewev,r, the lnst~uct,o~s causIng t"e abo, 
a'8 executed l~ ~oth m~des ~~e'"$I, and us~r)~ 

~E:QU!REMr.NTS !! 

Pu?11/4~ wlth KT11~D 

STORAGE p RoutTne uses mamer¥ 0 - ~7777 

1.01otNG " AbSol'ute l.eade, 

E )( EeL! T 1 0 " TIM E " 1; see 0 ~ d s 

STARTING ?ROeE~J~E ~ Loa~ address 20~ 

" R 1 i~' 0 U T S ~ N 0 

SWITCH REG!STE~ ~PTIONS • NO 
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NEW NUMB~R ~ OBKTG 

,~,s oWo~ram Is an l~teractfY$ I~e'else~ '~r a PDP.11/4B 8QU1DDad wIth 
the K'1t~n op"~n~ ft Dar'~rms a test of '~struotlonl and eo"cur'.~t 
~~8ratlo"s of l/O egtj pment whlle ~ero~atl"; t~ru ~',"Q"~. It Pr'ovTdaS 
~Y~e~oUs mO~eS 0' testl"g, f~om 4K IX~c~tlo~ wIth t~8 KT11~O tU'n.d 
off and ~ n 1')1 k e~ '" aT ,., 0 de, r'\ use, to 124 K eKe e u t 1 ~ n w 1 t" fI a C h U , II' D a Q e 
"'loped geoue"ttall~ to ever~ 4K ba"k Of ..,.~or~. 1011 aflld RP11 buffer 
an ri e 0 de" e I 0 c a tl 0;" t h " u aT I m8," 0 r :t', T h T s ~ r " g II amI :$ not to be 
eo~slder~d a t~tal c~e~k 9' the s~$t.m~ I' an e~ro~ 11 detlcted l~ an 
1./0 devlee. It. wI rT QrebabT)' be ~8eess.p'Y to e~r"'8et the maffunctTon 
Wl~h t~e pesoeetlve d.'ag~os~'C fe,r t~at devtoe~ 

qE=UIREM~N"S e 

pup~11/4e Standa,d Computer 
KT11.~ Memory Manag.~."t O~tTon 

S'ORAGE • 0 w f77~~ 

L.OAotNG .. Absol'ute L.,~ade,. 

EXE-CUTIO" TIME P.I 41< about ::5 ml"., 32K reas tp\a" an hou' 

STARTING PROCE~URE ~ Sta~t '''Q restart at 20~ 

PRINTOUTS " Yes 

SWtTCH Rr:G!STE~ OP~IQN5 • 

sw z - 1 0' uo · , . RUN WIT~QlJT K"11 .. P -SW 1 = 1 0' Uo • •• R!)N ALl.. IN KERNEL. MODE tI~JH!BtTS RUNNING 4K 
SVI 2 = 1 01' y'c , .. INH!'BIT RUNNING 2SK USER I<T11.,.0 rROM EVERV 

.BANK ,AI..L.OW NORMAL. CORe: EXPANSION) 
SW 5 ;: 1 0' Uc • •• I\lHtBtT VA~IABL.e; CORE E~PANSION 

SW 1'5 ;; ! e~ un r 
~AI.;T ON ~RROFl • •• 

SW 14 ~ f or u~ 
. f 

SCOPE; L.OOP • •• 
SW 13 != 

" 
er . , 

lNI.IIBIT PRiNT OUT U~ J • I 

SW 12 :: 1 O~ uo ,. INHI8IT TRACE: TRAPPING · . , SW 11 ., , er u" 
P •• , 

INHIBIT SUB"PROG~AM ITfRAT!O'l AND INHIBIT 
• I I .WHICH USE; AI.L. COMBINA'IONS or NUM8ERS 

SW 1~ : i er ue ,. INHIBIT PROCESSOR TEST · , . 

AS 32K 
4K 

TESTS 
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Soeelal delete swltcnes • SEtt raSDectTve sw'teh to 
a 1 to Inillltblt lnlt'atiOM of de vI c e • 

SW 0 1 ' , I\JHIBtT lTY OUTPUT = • • I SW :3 = 1 
• I • 

I \,1"; I B t T RI<11 nlSK 
SW 4 1 ' , I"HtBIT L.INE CL.OCK ;; • • • SW 5 - 1 

. . I \1 H t B ! T RF'11 OISK "" • •• SW 6 : 1 , I I I\!HtBtT Tel" DECTAPE 
sw 1 - 1 

• f I "M I B t T LINE PRtNTE:R "" • I , 
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~Af:~DEC~t1 .. D1A" 

aasfe Ad~ress rest (0P) 

ABSTRACT 

The PDP~11 B~slc Add~ess Test Is OeslQ"8d io p,ovlde eremanta,v ",st 
I eve I test ciPab I'e af v"r' f~l ng the QPerBtTo"a r status of .. POPt!d:l 
MHel1.[ ~emorw~ T~e test wrJ'e S the add"js of ea.h loc"lo~ (wlt~Tn 
the test 11m 1ts) '"to ltse'lf aMd read ye~l'Tas t~at the ~rODer add'.'! 
~as oeen stotted. 

STORAGE ~ 200 ~ 240 

1.0ADtNG " L,O!ded Manual'ly er w''t~ Pa~ep' TaDe 

STARTING pROCE~U~E • Sta~t a~d ~esta~t at 20~ • 
~ ~ower Llmlt ~ooat'o" at 0'75a~ 
• U~p.r LTmTt ~ecatlo~ at 00Z2J~ 

EXECWTIOv 'l~E • ~eS$ than one Second ~.r ;ass ~ "~ DrlntQut 

PRINTOUTS !' ~IO 



Basic Ad~res~ Test c~own) 

Tnls test de""ollllstrates t~at the ~eI8et'd memor'Y test a~.a 15 Ctlcabl'l 
of baslc rea~ ,nd wrIte 6peratlOM when add~ess p~ooagatlon Is downwa~1 
th~oua~ ~e~O~Y~ T~r5 test IS a oompanlo~ ~est to the basIc add~ess~ 

STORAGE • 173~? • 17412 

L.OAD!NG • Ab!lot'ute L.oader 

STARTING PROCE~UqE ~ Start a"d Restart at {730~ 
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NO DuaT Address Test 

A.BSTriACT 

The '"'0 dt.Ja" address test c;"'eQl<s the unlQue serec t lon of each me"'oftY 
address tested', T"" add!"SS Qf ,,-on fal lu,e locltTon. e.nd 1tl eo"tenta 
atts orlnted On t~8 tel'etype, 500'" 1'000 oct.l",,! aft. orovlcled to 
fac!ritat9 any a1dltto"la.oJ' dJe.gn()stlo pI'ocedU'ls t"at may ,be YSld Tn 
eo~JunetTo~ wIth thIs test~ 

REQU!REMFNTS 

pop'! 1,1 

STORAGE • 2~~ ~ 3~62 

L.OAD%NG III Ab!o rute L.~ader -

e:XECL!Tto~ TIME ~ ot.S mln, fo.r 4K of m,mQl"y • eel I wIll' plMg 

STARTING pROCE~UqE ~ sta,t _~ 2~~ 10ft .uto~atTe test Ilmlts YO to 28K 
sta~t at 2~'- for .elected test Il~lt8 

sWtTCH R~G!STE~ n~'IONS • Ves 

SW15 ~ HA~T ON ERROR 
SW14 = SCOPE LOOP 
SW13 = INHtBIT PR1~TOUT 
SW12 • HALT UPON COMP~ETION or A PASS 



Pa,e '6 

'nl basie .emo~Y patte~ns teat verfflal that t", seleoted ~.~O~~ teat 
'laid 1s cactble Of w~ltl"g and readlMQ flxed data oatterMS, seo~e 
I'oeo ",.~vls'o~s are alSo aVallable to fael 1ltate fy,t~.~ fa.uTt 
lsilat'6~ ~rOced~res 0' 'dent'f~lng lntermTtte"t 'a1 IY'e o~nd'tlonS~ 

REQUIREMrNT$ 

STORAGE • 20~ • 2392 

L.OAO!NG • Absol'uta Loads" 

EXECUT!O'! TI~E !!I 1 m'n~ '" 8ell wi' I r1"0 

STARTING ~ROCE~U~E • 200 fQf autem.tlc test 11~ltl ~ uo to 2!K 
• 2~2 to 881 ect test 11," 1 ts 
• 2~4 to sa"ot SD8~lal test DltterMS 

SWtTCH R~G!STEq aPTION~ • Ves 

SW15 • HALT ON ERROR 
SW14 • S~OPE ~OOP 
SW13 • IN~I81T PRINTOUT 
SW12 • HALT ~N ENU Of PROGRAM 
SW11 = PRl~T PATTERN ON ~ND or P~OGRAM 
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M A , NeE c ~ 1.1 ~ 0 1. E .. 

1'. The seleeted test ape. ls OaDabra of w~ltl"g afll\d p'sadl"; aTI 
Go"'fTguratlol'ls of a " bIt moved s.au.n~llll~ tMrouah alleTt 
oQsltlons of a! I test xone loo.tTo"s~ 

2", The selected test. area Is ca"able of vot ltl"Q a~d l'e.fnl'H1 aTI 
oonflgUfattO"S of a 1 bIt ",oVOd seQuen'l,ll)' t~"OYOh al I oTt 
oosltlons of a test Zone loc~tloM. 

3: The selected test area Is '~'8 f~o~ ,egenerate noT~. 
dI9t~rba~ces '0' all Of the 'o~em8~tTo"ed mQvl~g 0 a~d 1 
eOMdltfons t Seo~n' lece QPtlons are ,;r~vTded to faellltati 
any addTtlo~al Q'a~nost'e p,ocedu,es that ~ay be YSe d Tn 
eo~J~netTo~ wtth t~'s t.st~ 

RE~UJREMF.'NTS 

S'DRAGE 8 20~ • 31~4 

L.OAO!NG " Absorut, L.oader 

ST4RTING PRQCE'UQ£ • start at 20~ fO~ lutoMatlo test Ilmlts 
" YD to c6K 
~ sta~t at 202 for ~'Ieitad t ••• Il~I" 

EXiCUTIO~ TIME. 1 mln~ fOf p,rt , 
, 4 mln~ for part 2 
I!JI Bel! will rIng 

PRtNfoUT',; .. Yas 

SWITCH RrG1SiE~ OP'IONS • ¥8S 

SW15 • HA~T ON tRROR 
SW14 • SeO~E ~OOP 
SW13 • IMHtBYT PRINTOUT 
SW12 = HA~T ON ENO or PROGRAM 
SW11 • PART 2 SwlTCM 
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MAfNnEC~11"'Dlf· 

1'9 SuSc~otabl rJt~ rest 

Aas'p~ACT 

TM'S test verl'les t~at the eores of a Y a~ls address st~l~g. Of t~e 
SITleted mem~r't/ test zone are ~ot se,.,sltlve to 0 ,.earl fIIIolSe "rocagat.d 
,rena t~e ~d:ireSs str'nQ. ~oOP' roop eptlens are ~revlded to 
'ael l'ltate any atidltlo"aT dlagnostle ~I'ooedures trlat ~ay be uSed 'f~ 
cO"JunotTo" wfth·t~ls t.st~ 

STORAGE • 2~~ W ?o5b 

L.OAO!NG .. Abso1'ute Loadelt 

fXfCUTto~ TIME'" 1 m'n~ • 8el I wl I I ~l~g 

ST.RTING p-aCl,uqt • 220 wlt~ autO~lt'e tejt Il~lt! • UP to 28K 
• 2~2 ~lt~ selected test 11~lts 

"'Rl~,.ours '" Ve! 

S~!TCH R~GISTE~ ~PTIONS • ves 

5~15 I H.LT DN ERRDR 
!~14 = SCOPE Lnop 
S "13 • 1 "I H 18 ! T P R 1 "'J T 0 U,. 
SW12 I HALT ~~ E~D or PROG~AM 



ThTs test ge~e~ates the ~axlmum amou"t Of ;IIn8 ~olse OosSlb!e du"~g 
t~e e~e~utl~n ofmem~rY "'ere~Qe In't~uitlo~s. T~. ~olse gaMe,.ted 
18 dTstrlbu~ed ac~~sS the oo~e Pla~8 ., ~n al";eb'alc supclem,nt to t~. 
,., 0 ; m a 'I !'1j y '" a, m i e no 1 s e 0 ~ • sen to" t ~ • S 8 '" S • I 1 n e , d Y I" 1 " g "" ~Q ~ y 
"'d~reaanerat! ~per~tTo~s~ Da~a mOdl'foatlon al. "sult of neTia 
am~1 Itudes Is f l~gged ,as an "ror, wlih t", lecatlo" and oo"t.n~s 
~8~ordedO~ the te"t,tyoe.P'QYlsIQMS ~ave bee" added to '~oluda W~'lt 
eale catte~ns 'O~ Tnte~l$aV8d m.mo~les; 

REQU!REM~Nrs 

POP~i1 

STORAGE • 20~ ~ 2671 

I.OAOtNG " Ab 90rute L.()ader 

[XeCUTIO~"! TIME t! 1 mln-, III gell WI I' ~l"g 

STARTING pROCE'UqE ~ 2a~ ~1~~ automatlo tejt ITmlts 
... 2?J2 wl~" 9,I.oted test f1m1 ts 

SWITCH R~GtSTE~ ep'lONS ~ Ves 

SW15 ~ HALT ON ERROR 
SW13 I lNhiBIT PRINTOUT 
SW12 = HALT ON ENO Of PROGRAM 



NEW ~UM8ER ~ OlMMH 

eor. Hea+'l~g Test 

ABSTF?ACT 

,~. co,. heatl~g test verlft •• t~e ablllt~ of ~8~O~Y coreS wlt~l" t~e 
"et ZO~I to ~Ithstan~ bOt" ,nt.,"., a~d e~~e'n.1 ~eat w'tncut 
"',Tfunetlo",'~g'. Heatl""J 11 !1""Itea to tn8 a",ount af heat that can b' 
~'cducld h~ t~e P'o~.ss of execkltlno .emo;Y reference ,"st,uc'Ions .t 
t~. ~IK1.u~ rata •. A test f'ltu~e 1, D,ovlaad Tn tne fact t~at t~e 
~'Itlna ,.-.te,va' can bl ,., to .. n~ 8PiclfTed e;erlod to faoI1ltat.. 
s~eclaTlre~ "eat tests', T"" test ea" hi run lfl!dIPand8J111tl)' of exte'''' I 
d.~lo.S a~d ~oes ~ot p'l~ 0" I.t.~~al! lnte~,uDts fe' ope'at,o~il 
eo;, t 1 r\ U 1 t)l '. 
AEQUIREMtNTS 

$'ORAGE • 0 • 5Z2 

1.0AOING .. Ab!ol'uil L.~ad.r 

E)( E CUT to'! "1 ~ E: II!' J •• 5 m 1 ". .. a. T I w I I I r I ,., g 

STARTING pROCE~U~E • 2~a ~l~~ automatl0 "it Il~'t' • UP ~o 28K 
• 2~2 wlt~ sellcted test Il~l's 

PRtNTOUTI\ • Ve, 

sWtT~H R~GtSTE~ OP'lONS ~ V.a 

SWt2 ; HA~T ON ENO or PROGRAM 
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A8ST~ACT 

'hTs test eombTnes a ran1o~ ~umber gene~atir wlt~ a random (Iooltlo", 
8le~c,se~ to d9monst~ate that ~he memory ttst zo~e Is Qa~abl' of 
st~rlng ~a~dom data. The ~andom •• erel~e~ p~ovldes a ~8ad 'ro~p 
dete~mlned by the I&a$t slgnfflcant oita'" blt of t~8 d,ta '" t~8 
!Q~atlon under test ~O demQnstrate g~m~ailbll"lt~ betwe8" lecatlo~s 
"'OTdlng rQn l1 o" dat~, Eao h error g"l~tout 1'1stl the ,rriO,. address. 
eFior eo~tents. Rnd correot ~andQm dat.~ 

REQUIREM~NTS 

!-OADING til ~b!orute LoadsI' 

E X E CUT I 0 ~! T I r-1 E ~ 1 mIn t. · 8 8 ! I w 1 I I rl p-I g 

STARTING PROCE'U~~ ~ 2~0 for automatlc tes~ '"lmlts • uo tQ 28K 
• 2~2 for seleoted test Ilmlts 

PRtNTOUT~ '" vs' 

SWITCH R~GYSTE~ ~P'IONS • Yes 

SW15 : HALT 'N ERROR 
SW13 I INHIBIT PRINTOUT 
~W12 : HALT ON END Of PROGRAM 



, " e If a K , 0 e 0 I a 1'" P Jt 0 g ram' S des I g n. d to l I row I I I pO? ... 11 m • '" 0 " )I 

dlagMostlc 5 t~ resIde I" t~. fIrst 4K ban~ of oora, An .~ecutTv. 
'lutTne eo"'trof's exeoutlon of al I dlag"ostTcs salested vIa tJ-le swlti;n 
'.a1ste,', 

REQUfREME'NTS 

PUP~11 wTt" at least 8K of ce~e storage, 

STORAGE. The 'f~s~ 4K of eo~e memory fl u~ed by t~e D'o;ram. 

L.OAO!NG '" Absorute Leade!' 

EXECUTIO" TIME 1111 F'oIIO\tlI"g IS a list of aoofloxl"at, 'UP'! tImes wnen 
t8stTn~ a< ef ~e~e,y under ~ormal c~ndlt,ons. WheM testl"; 
ethe' th:tn 81(, t"'e t'rn,s e)!to.Ma TIJll8ar Ilw excect for no aual 
ad 1'1 reS S , "g a" de" r 8 t, eat l n 9 \If h 1 c 1-1 e)( D a " d ex 0 e n e n t 1 a I I y " 

~asls yp a~d dow~ 
qasle ~e~ory patterns 
~ovl~g lis a~d 0'5 
1'9 SU9ceptabll't~ 
Wot-st ease noise 
Core haatlflllg 
\:laMdqt 
No dja! ad~ress,ng 

35 see 
2 .," 
2 "',,., 

2 '"'" :5 ",t,., 
19 ,,"~ 

2 ""1M 
4'" "'In 

STARTING PROCE'U~( • sta~t'ng ~t add~'8s 200 and al I swltehes ~o~n 
exeeutes al I test,. 

~RtNTOIJTr:; .. YS9 

SWtrcH RtG'STE~ ~PTIONS - Yes 

!Wj5 I HA~T ON ERROH 
SW14 • SCOPE ~OOP 
SW13 • lNHtS1T PRINTOUT 
SW12 • INHIBIT TEST HEADER 
S~11 I 8~L~ ON ERkOR 
SW10 : HALT AT ENO or PASS 
5We!9 • 
SW08 ~ SKIP r~~T 08 (NO DUA~ AODRESSING) 
SW~7 • SKIP TEST ~1 CRANDAT) 
SW~6 ~ S~IP TEST ~6 (CORE ~E~T!NG) 
5W~5 I SKIP TE5T 05 (WORST CASr NOISE) 
S~'4 I SWIP TEST ~4 (1'5 SUS~E~Tiaf~tTV) 



SW03 • SKIP TEST ~J (MOVING 1', ANO 0'5) 
SW~2 ; SKIP TEST ~2 CSASlC MEM PAT/S) 
SW~l ~ SKIP TEST 01 (ijASIC UP ANO POWN) 

SEE~A!NOEC rOR rURTHER IN'ORMAT!ON~ 

Pall 63 
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ABST~ACT 

UP.OOWN ADDRES~ TEST 

ThTs test de~o~str~tes t~at the selected memopy test a'"~ 15 caoabfe 
0' baste rea~ a~d w,lte o~e'at,ens ~~eM add~ess DroDa~atlon 19 both 
UPwa;d a~d dow~wa,d th;ough ~8~O~Y, 

POP"tl 

STORAGE. RoutTne ocQuoles memory ',em 100 to 56~ 

I.OAO!NG • 

EXECUTto~ TIME ~ The p~ogram wI I I ""g t~e tel.type bal I .~te, four 
(4) passes th,oUg~ t~e ~rog,a~ wnlcn 1s 
acoroxlnatelY ~nce per mTnut. ~liM 4~ of memorY a~d 
test I '~lts set unde~ op~gram eo~trol~ 

SWITCH R~GtSTE~ ~PTIONS • Ve$ 

SW12 : 1 O~ UPt,~HA~T AT ENO or fEST 



MAl \IDEC~11~DtQ~.A 

MEMORY,E~E~ClS~R usT~g l~pyt~outDut davlees 

,.\BSTRACi 

Pa;e 65 

NEW NUMBER • 

'h', o~o~ram C~eOKs baMK sel$otIQn, EA blti, and memorv yarn; .nY N.R 
d.~f~e ~lth !A bTts~ It rUMS staMd alo~~ o~ wl~h KT11C O~ KT110 io 
ac~ess e~tend .e~O~YJ W~rst cale MOIS' eafter"s a,e used wlth the NOR 
de~l~e t~ test the mem~ry. 

PoP~t1 standard oo~puter wlt~ a mlnTmum of 8K ~f m.~Opy 
KT11~/~ fQ~ me~Q'V e~panslon CoptlCnal'. 

STORAGE. Th4 ;outTnes use mem~ry 0 • ~7776 

1.0ADtNG • Absol'ute L.,oadel' 

EXECUT~O~ TIME ~ T~8 e~eeytlQn tIme 18 deie~d.n' on '~e amount if 
mSl!lO' Y and t~8 dey I se used I Tl"ta be, I s~Oy I'd , T p,g 
wlthYn 20 ~'Mutss (u'l~g OMil at 110 BAUe 1n 124K)~ 

SriRTING pROCE'URE • 

1'. start at 20~:t\ 
2~ TYp~ ~ev'ie (Rvll,RK11,R?11,RC11;T01!,TMil,O~11. or OR'1~) 

a" d R ~ T u f~ N. 

3~ rest ~l I I sta,t 'tC wI I' retu,n ti step 2 a~d ,eato,e t~e 
loade,), 

OR 
1', start at 20V-1 
2~ Ty~e! ~E'URN 
3~ Type. !o~e~ ba~k to be tested ,:~ 1~20~00.37'77 etc~ 
4~ Type the ypDe~ ban~ to be tested 
5~ Type devIse (RF11,RK11,R~11,RC11;TC11,TM1110Ml1. or JR11e) 

a~d RETURN 
6~ Test ~I I I stapt (tC wI I I ,etuFM ti step 2 a~d ~'Itepe t~. 

lear1e~ ) 

F'RiN'tOUT~ ~ ves 

SWYTCH RFG!STE~ r.PTIONS ~ Yes 

SW15 : HALT ON ERROR 
SW14 • HANG ON CURRENT BANK 
SW13 : INHiBtT PRINTOUT 
SW10 = lNHIBIT BE~~ ON PASS COMPLETE 
SW~9 = INHIBtT US~ Of MEMORY EXPiNSION OEVICE 
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Ml I ~lOEC .. l ~ .rJt~M8 

~~!2AK M~MORY EXFRClSER 

pp~Q~a~ ~lQMB tests co~tJgUQUS memory addreSS 'rom 00030~ to 757'76~ 
It verlftes tnat each address 'S u~l~u~ (a" address test) .nd thlt 
eaoh mem(,,,Y loeatlon can be rea.d/wrltten "illabr~ (wo.,st cale nol,e 
tests)'. 

PDP"tl faml I y ~rOQessol' 
opt 1" e n a, I " ' •• 
KT11~C oi KT11.0 memer~ ma"aI8~a~t o~tlo~ 

STORAGE _ The ~outTne YSIS memory 0.17777 

\.OAO!NG till AQsol'",te Lt'adel" 

tXECuT t 0\' If 1 ~£ " 41< ... ! M 11"1, ~28K .. 32 m1 n'. 

STARTtNG pRgCE,UqE ~ sta~t at ~~~ 
The or09ram w' II !oop and "Tn; beTI o.n 00,,"01,'1en 

PRINToUT~ '" Yes 

SWITCH REGtSTEQ OP'IONS w Yes 

SW15 ~ 1 OR UP I~t ~4~T ON ERROR 

S~19 
5w13 
SW11 
5W10 
SWPJ8 
SW07 

NOTE 
t~ S~15=1 W~EN AN ERROR OCCURS THE 
PROGRAM WIL~ HA~TJ IF SW1' IS RAISED 
AfTrR THE ERRoR TYPEOUT BEGINS THE 
PROGRAM Wl~~ HlL! W~EN T~E TY~EOU' 
COMPl.ETES. 

~ 1 OR UP 
, L.OOF' ~UBTEST , f • 

• 1 OR UP 
, INHtBIT ERHOR TVPEOUT · , , 

=! 1 OR UP 
, INHIBIT S\JB,.EST l'ERATION · , . 

! 1 OR UP t RING BEL.L. ON ERROR · , . 
~ 1 O~ LJP f 

~OAP POP.11/4$ MIeRO BREAK , . ~ 
SW0~ 

. 
VA~UE TO BE L.OAOEO ., 

• • I 

REGISTER 
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~Atr\OEC·1.1·068" 

AA!l cAe CA I 'b~at I on 
ABST~ACT 

T"'fa o;·oQr9.m assIsts J1'l t"a test'ng and eal'Ibratlo,., of t", AA11 
o 1 g I tal t ~ A ~ a ! 0 9 Con yell t e r " Pro v 1 s 1 0 ~ S are ,,., c Iud e d f 0 ,. a P D FJ .11 
S~stem wTt~ We to 4 AA~ll DAC~s. The ~reg~am Is dfvlded fnto four 
sletTons' DAC Te~t, RAMP, S~l,.Ia,.e Waye, and Carlbrate. 

R[QU!REMc.:NTS 

F'OP'!tl 
AA11 OlgTtal to AM~I~~ ConYe~ter SUbsyste~ wlt~ UO te 4 
~onverter ~oiu!eS 

STORAGE • ~ • t51~ 

EX E CUT I 0" T I \4 E ~ Not a!') ~ , loa ~ I e 

STARTING pROCE'~~E ~ 2~0 fQr DAe Test 
.. 2~4 tor RAMP 
• 2j~ for SQuare Wave 
• 214 fo~ Callbraie 
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,~,s oto1rarn tests t~e AA1~A,8,C SeO~e Control. X and Y ,xls O.C's a~d 
ea~h of the t~r~e ~Yel'!a'ie sco~es (TEKTRONlx 611 StOFage dts~i~Y 
un T t , T ( '< T R 0 ~.' I y n M 5 Q 3 0 S 0 IT lOS" 0 e e, Q r V ~ 12 Po 1 n t ? I Q t D l' S D I a ~ ) • 

REautRE~1~NTS 

PU P!'tl 
AA11~O OAe control wlt~ an AA11~A,9 ~r C seOBe o~ntrol 

STDRAGE • ~ • 4222 

LOADING. At;)sol'ute Loadel' 

EXECUT!O~ Tl~E e 6el I wi I I rlng • PhQS~ho, & EraSe Test 
.. to! ~)I" t I 5 see 
• CSR 'est • 3~ See~ 
• AI I et~e; tests ~ Not lPplloab l e 

storage Scopes 

200 \!!II Co""mand ~ Status ReglS t e P 2.34 ,. OTs"l'a~ He"Izont-r 1.1", 
204 ~ Dlsoray ",ol'lfontal L.lne 240 " OTsolav Vetttlcar Ll"e 
219' " DT!ol'ay Jst-t cal L.1ne 244 " DTs"fa~ Sauare 
214 till Dlsoray Sqyare 25W II!' DTspfay X 
22~ .. r.q9cl'av "I 254 4JIJ OTsoiaY ArO~a .. Numeplc C~a~ac'8 
224 ~ 

ol'sol'a,y :.:ow ,~ ~'gh In~er"slt:r 260 ~ P,",OSP"QIl " Erase e 1 e t " Qua ~~. ) 
239 l1li nT~oraY A.I ~ha'!ll\lurne I' i c Char ac'! 264 ... Pt-\osol'\oP' " Erase C3"d QUad., 



ABSTRACT 

'hTs test 18 to ~e use~ as a~ AID Dlag~ost'e for t~e PDP.l1 wlt~ t~e 
4091~O ~O"ve~t8~. It tests afl IQglo 'unitlo"s of the conve,t., wTt~ 
prevTsto~s fOp testl"'lg dr-1ft, ea!lbratlon, dlffe'e~tlal' Iineerlty, artd 
"meatabTll ty is we II. 

PDP" 11. 
AD~1.0 AID Converter 
lja l 1bratea tiC V()Ttage SoYr~e 

STORAGE .. ~ • 16520 

l.OAO!NG .. Ab!ol'ute Loade!l 

EXECUT10~ Tl~E w ~he~ trace t,ac~l"g, one iaes takl' about 9~ seo, 
• W~e~ "at trace trapel~g, en. oass takes about 30 see~ 
• aal I 'I~gs at end of laeh oass, 

2eJet III \formal (WOl"st Case) Telt 
21~ • ~'9ta~t Ad~ress tNorma"l) 
22~ • ~I,c!ay COMv.rsfon ~oo~ 
230 s txt.r~!1 Converllo" ~OOg 
24~ I rast ~~t, Co"verslon LQOO 
25~ • CQnvers'~n P'I~t ~eo= 
26~ • SIMQ!e Test ~oop 
':'7'" = ~uTt' p rew,!' Char".,,! & ReDeatabT 11 ty Tast 
~~!'JJ := Stat' st, ca'i Repel! tab III ty Test 

"A!NTOUT~ II Yes 

SWITCH RrG!STE~ 'PtIONS • Ves 

SW15 I HALT eN ERROR 
SW14 :I SCOPE: 
SW13 • l~HtBtT PR1~TOUT 
SW12 • I~HIBIT TRACE TRAPPING 
SW11 • INHIB!T SUB-PROGRAM ITERAfION 
~W1Z • INHIBIT AVEPAGI~G 
SW~9 • INHIBIT. OR ,1 ~S8 T[S'l~G 
sw~a • TEST SIGN O~TtO~ 



Pa~1 71 

AD~2/AD11 ~lag~ostTc Test 

ThTs dla~nostle tests a.nd axerelse, tM' AO~2/A011. 'he prog,a~ Ts 
! • 'I' f. .;. s t a it t 1 n ~ and ;.: rH~ n loa d e d • w, l' t )I 0 e 0 u t t ~ eo, 0 0 r a IT\ tit I e a", d 
tn,,, reot)est Q"d AID I engt'" I Tne crogJlam wT! f accept a 10 to 13 bTt 
UMToolar or bTOolaf' ,,,put",. E)(a.~ple, l~(CR'. woyrd J~dlcate a 10 blt 
unTcolar AIOJ tyo'ng 11+ (CR) would lndlcate a~ 11 blt bloola, AIDi A 
SI"tence 15 then t~ped glvlng t~e I,tte~ deslon~tors to be tYOee to 
PUn anY ~n. of the slx (6) separate tests if wh'c~ t~ls crogpam Ta 
eomo~lSed~ The er&gram t~en types a ~CR" ind t~8n walts 'n , keYb~a~d 
~Of!'j I toft ~ocfe f or a 'I ettsp to be t~~ed, A rth~uln t~es8 tests may ~e 
,u~ 1~ anY orde~. 1t ls tmperatlvet~at t~8 "lOQlc" test ls run "pst 
and riroved fur!'y oceratlenal, 

'he ~roQ~a~ ls set un to g'v~ t~e oper~tor as much eo~t,ol· oYe~ t~e 
DrOQram as p~sslbl~ vla the teletype, T~plng a ".0" (obtaIned vTa 
t ~ r" I fill Q t ~ e n eN" R " and .. C tf k a ~ s s 1 my I t a " e 0 U sly) w 1"\ 1 ref u n ~ I "g a 'H' t • s t 
wlTI en~ble t"'8 pro9r'am to return to the I<e~boal'd rnonlto' ar;d awaTt a 
~ew letter desTg~atop! to be ty~ed., T~~'"g a "-A" whlle '" monltep 
"" 0 dew:1 ,'r e '" a b ret'" e let t e r ~ e s I g n a. t Q r s to b a it. t ~ D e eft 

POP~11 
AD~2/~ryli Analog to Ol~'tal eO~Verte, 

STORAGE • 

LrOADt~G III Abs6fute L~ade~ 

EXECUTtO~ TIME ~ 1 mln; 

ST.RTING pROCE~JRE ~ start at 200, Restart at 11. 

P'R1N"OUT~ .. 'Ie! 

SWITCH RFGlSTE~ ~P'l~NS w NQ 



MAl N D E: C til ~. 1 ,. CJ ~ E. • 

ThTs cpo~ram 1s a dl~gMostle and eX8~cls8r '0' t~e ArC~11 low lavel 
a"~I~Q mul'tl"!exer Syst8~. T~e Drogra~ ls co~~oe.d of four 8e~tlo~s~ 

1: AFC.!l l~tor'aee ~og'e Test 
2'. AFC,,11 Data Repeatablll ty Test 
3: caIJbr.t.1.o~ and AdJU S tM8 M t Royt,~.s 
4: nata ~el·eot'o~ RoutInes 

RE~UIREM~NTS 

~D~e11 wTt~ ASR~33 Tel~type CO~ eQuJvaI8"t) 
ldJustabTe l'recls,on "ol~ag. source, EOC 
ftQ!Jlvil8l"1t 
"sol rlosoo~e, Te)(tftonf)t 453 0,. eoulvalent wIth 
Dlt'lltal test cable mLJst be l"staTled 
Tr'a~~!e wave Qen8rato~, WAVETEO VCG 111, 
fOotlonaT • ,et:lulrad to mOl"lotordcrty test) 

0" eaulvaTa"t 

STORAGE: • ~eoul ,~s 4K of "emOry fl.nd wi! I use UD to 8K T f avall ab' e 

~OAUtNG • AC)sol'ute L.oade' 

I"oad Arldp&f'S 2t!0 
r.lea~ S~Tteh8S 
F'fleS! ~ta.rt Key 

'ne oroQr-a"' wIl'l F'esDoP'ld D~ t~Oll"lg ··AF"e~11 DIAG~10STtC XXXX Cl-fANNELS 
CAN BE 'ESTED *A~n ~ENGTHI" T~8 p'oftram wTI' walt for t~e o~e,.to' ~o 
.nt.~ t~e ~umber of data ~'ts (not lMcludTng 8Ig~) of t"e A~O 
eo" v e r t 8 ~ f 0·' r 0 It! e r1 b y a I • ~ e d' t I-l hen t h 1 9 " a II b a end e n e. t "" e p,. 0 , r • m 
II f II t v De" ." t 0 I ~ a , cat e t nat ,~ ., IS. " t " red tnt k e)' bOa f' d m" nf t e r 
,"ode'. 

XXXX : MBxlmum num~e" af channel' that can be tested seOU8Mtt.,ly by 
the data repfP!atab 11'1 t:;, test t 

'~e8 Loale (ALTMOO) 

",Og".'" 'lit II begln e~eelJt'()n 0' 1091e t.st~ P~ogram tyoes IOGle at 
end of oass. 

ExecuTto~ TI~E ~ Aoproxlmate1y 3 mfM, for 2 typeouts or lo;le 
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PR}'NTOLJTS !!'! Yes 

SwlTCH R~GtSi£~ OPTI~NS • Ves 
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The ~792 Dla~n~5tle Programs are w~ltten to be used as a~ aId to 
~a~o~a'e debUg'l~g a~o maf~teManee 0' th~ M792 ROM DIode Matrl~ 8oard~ 
These pl'og"a~s "8Y a I 50 be u~ed as a data ,.,! 'tab " 1 ty test, 'T'~e 
a val I' a b let est s ~. r e ; 

PHGe • Logle Tests 
PRGl • R~M Dat~ nUMD 
PRG2 ~ STn~l€ ROM AddresS Read D~ta Looo 

REQUtRE~Ir:NTS 

F'CJP~11 
~7Q2 

.-
• ~~Jntout wi I I occur 

STA~TING pROr£~~~E • sta't at 210 
Restart a.t 204 

PR!i'~"'CUT~ .. Ves 
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rna ~792~VA Ol~g~ost'c PrOgrams are ~rltten to b.e used as 
~aiQ~a~e aeb~gglMg an~ maf~tenanee ~f the M792eVA 
bostst~a~ IOa~e')~ These ~~QQram~ ~aY also be uSe~ 
II e '1'1 a bl I 1 t Y t e 5 t • 

'he ava'ilatr'lie tests ar~: 

PRG0 ~ ~Og'C Tasts 
~RGl ~ HOM DATA O~~p 
PHG2 • STn;; I a ROM address !'lead data rO()p 

R E Q iJ I R f: t1 r j~ T S 

QUP!",l 

~7q2~V~ 

STORAGE • ~ ~ 404~ 

L.OAOING ... Ab'5ol'ute Loai81' 

~ X E CUT I 0 \,l T 1 ~ f. '" :; s 9 C '~ .. P Ii I "t Q U t w 11 I 0 e cur 

STARTING P~OCE~URE .. START AT 200 
REST ART AT 21~1 

S~15 = HALT ON ERROR 
S~14 : SCOPE L~OP 

S~13 - lNHIBIT PRINTOUT 
SW12 : l~H!BlT TRACE TRAPPING (NoT USEO) 
SW11 : IMHIBIT IT~RATION 

at' ald to 
(papa, taoe 
a 5 a data 
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The ~792.YP Jl,g~osttc Prog~Ams are wr'tte~ to be used as aM ald to 
~a;dware de~uoglnQ and ma'nte"a~c~ ~f t~e M792~v8 (deotape and dl!k 
bo~tst~a~ I~a~e~): T~ese Drog'~ms ~aY al se be USed as a data 
"Tlabl,lty tec;t. 

'1"1. avel l'a""le tests are; 

PHG0 • LogIc Tests 
PRGl ~ HOM DATA ~VMP 
cRG2 • SlnQle RO~ Address Read O~ta Loop 

PCP·tl 
~792,;.Yr":t 

£X£CUTIO~ TIM£ • ~ sec~ ~ PrlMtout ~I! I o~cu,~ 

STAR'I~G PROCE~JQE • sta~t at 20 m 
Restal' t at 21C1 

SWITCH R~GI5TE~ ~P'lONS • Ves 

S~15 • HALT ~N ER~OH 
S~14 • ~COP~ LOOP 
S ~ t;$ :I 1 N H I BIT fl R 1 ~I T 0 U T 
~W12 = I~H1BtT TRACl TRAPPING (NOT USED) 
S\~11 : Ph·naIT ITe;HATION 



BM'92VC fC~RD ~EADER BOOTSTRAP ~OADER) 

ABSTRACT 

page " 

The 02RMr ~lag~os~Tc p;QQram IS wr'tt.~ to bt used a9 a~ a1d to 
~a~~wa~Q ~ehugglng end ~alnte"a"ce ~f t~e 8M"2VC module (card reader 
bootstl'a" I 0ade,.)·, These Dr~g"aMS ,"ay a rso be used a$ a data 
~eTlaolllty test. 

The ave 1 rab I e tests a,r e 

PkG0 • Loglc T$sts 
PRGl ~ ROM DATA DUMP 
PRG2 ~ STn91e ROM Address ~ead Oata Loop 

REQIJIREMt7NTS 

PD P er11, M1 9ZVC 

STORAGf ~ Core ~.404~(B) 

LeOAD!NC .. Absol'ute Leader 

STARTING pROCE~URE • sta~t at 200 
Restaf't at 210 

PRfNtOUT~ !I!' Yes 

SWITCH R~GlSTE~ OP'IONS ~ Yes 

SW1,5 • 1 OR UP HALaT O~~ ERROR 
~W14 ;: 1 O~ UP SCOPE L.oop 
SW13 ;; 1 O~ ~JP !N~181T PRINTOUT 
SW12 :: 1 OR UP lNH18lT TRACE TRAPf'lNG 
~w1.1 II 1 OR UP INPlIBlT tTE:RATION 

(NOT USEO) 



eM192YH ~ASSETrE snoTSTR4P ~OAD~R 

A8STPACT 

The rt8M4 dlag~ostlc p~o~ram Is wrltte" to be used a~ aM a'd to 
~a~d~are debuQQln9 a~d 'a'Mten~nce of t~e BM792yH CASSETTE BOOTSTRAP 
t. 0 A 0 E R '. T '" 1 s ~ " ? g I' a ~ " a Y a. I 5 0 bey sed a sad a t a " .. I 1 a b I I , t)l t est 

The avall'at)le tests are; 
pRG~ ~ ~o§le 'ests 
pRG1 • RO~ ryATA DUMP 
PRG' - Sl~g'e ROM A~d,ess Read Data L~o~~ 

RE:9U!REM~NTS 

1~ pOP 11 rAMI~Y CENTHA~ PROCESSOR 
2~ 8~792~YW MOJULE 

STORAGE ~ Tn's p~ogl'am useS CO~8 0~41~~ (8) 

1.0ADING '" 

EXECUTIO" Tl~E ,. 

STARTING pROCE~UQE • 2~0 

PHtNTOUTr: II! ve! 

~W15 1 OR I)P :: 

SW14 1 OR UP :: 

SW13 1 o~ ~'P :: 

S ~~ 1- 2 1 OR UP --
SW,11 1 OR UP :: 

HAI...T ON E;RROR 
SCOPE: 1..00P 
INHIBIT PRl~:jTOUT 

I~IHIBIT TRAeE: T~APF'ING 
INHIBIT ITERATION 

tNOT USED) 
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TnYs o'o~ram t!sts t~e CR11 System seaM ~odu!'es ar. eXD!lelt!w tested 
vlal~alnte"a~ce m~de (whloh Is t~.~e'oie also expl'lcftl~ '8sted)~ 
ol~t~lbute mOd~les are expiloltlY testea 1" a dl,ect ~ead/w'lie 
manner'. 

In addltlo", b,th scan a"d dfstrlbute bOaras maY be Imnlloltly tested 
whenever twe dlst,lbut~ boaPds are JUm,Ped 1" such a wa~ as to dPlve 
eMe scan board and w~e" the f'r6QPam ls cal"i'ed t~ run thls tyl'. of 
t •• tTn9: . 

REQUIREM::'N TS 

1: Any oOO~il, a TTV, a~d a I fn. el'~ck KW11L or KW11P, 
2~ A Call device, 
3: The ~ser l~puts to Scan and dTstrTbyte medulea must be 

dlscon"eeted 0 •• 

*** " Ite~ 3 ls not strlctlv ad~eped to, the res~lts to t~e 
erQQra~ ar to the hardwa~e ls unscecTtled. • •• 

STORAGE • ~·17176 

1.0ADt~G ~ .bsol'~te I..~ade~ 

EXECUT%O'! TI~E .. FunetTor, of Hardwa.re 

JlRtN'OUTS eYes 

SWITCH R~GtST~q ~P'IONS • V's 

SW15 ~ HALT ON ERROR 
SW14 , SCO~E 1..00P 
SW13 ~ INHIBfTPRINTOUT 
5W12 : iNHIBIT TRACE TRAPPING 
SW11 ~ INHIBIT ITE~ATI0N 
SW~6 ~ INHIBIT STATUS TYPE~UTS IN SCOPE ~OOP 
SW~5 • RING 8~L~ AND PASS COUNT AT END or EACH PASS 
SW~4 • O¥NAM1C STATUS TYPEOUf 
SW03 ~ INHIBIT TTY QUERIES 
5W~2 = S~ORTEN AL~ TIME OE~AVS BY 10~ 
SW~l ~ ~ENGTHEN AL~ TI~E DELAYS ~y 1~~ 
~H~e m P~INT ONL' PROGRAM COUNTE~ ON ERROR 



ca!l GTR/C TP Overla~ 

ABSi~ACT 

T~Ts ~r6gFa~ Funs as a ~ackgrOU~d 
sUjD~rte~ by CTP o~ GTP tlst p~ogram, 

everTav. 

T"'5 c'o~ram tests t~8 C811 s;ystem. Scan ,"odures are e)(~1 'c'tl'y 
t.sted ",lB m!l~tenJ\nee MOt1e, Cmal"tenance mOde's also e)(D' 'cftl'y 
~ •• t.d' dlstrTo~te modules are expl felilv testerl 1M a dl'eit 
".djw~lte man~e~. 

R £ C lJ ! REM ~ N T S 

PU~~11 sta~darQ co~puter 

12K' 'f memery 
CO"'s!)le 'T'TV 
CBil 

S'ORAG[ • 40~0~ to 5?0~~ 

L.010fNC • Absol'ute Load." 

EXECUTIC" TI~E: .. a funetlo" cf the PDP-it p,.OCeSSOp' USed and t~e 
nwm~l; ef devlces selected for testIng 

STARTI~G PROCE~U~~ ~ 2~0 

PR1NTOUTq ~ Sa~e as GTP/CTP 

SW!r~~ R~GIST£~ 'P'IONS • s,~. as GTP/CT~ 
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,~,s o~o"ram 1~ to bf used a' a card reade~ dlaQ~o!tlc for the POP.!l 
Wl'h the OC11 Qar d rea~e~ l"ter'aOI io th$ OooU~e"tatTo" M 1000 
CU"ched oa'd rea18~~ It tests a! I leglc f~nctTo~s 0' the ca~d peade~. 
It" d i "c !' u r1 e sa" e x era I s e fI f Q " 8, I P han U me,. Tea PHJ b 1 n a r y t 8 S t d e 0 k a " A 
s.~a~ate startlng addrsS! al lOWS t~8 error sen!l"; fu"ctlons of t~e 
Ooiumentatlo n M 10~0 rAade~ to be ahaCkea~ Anot~er st,'tlMg add"!S 
tests s~ec I a I deeks wh 1 en ~ava a I r Co rUm"S and cal'ds DLu;ehed 
lderttieai'(Y, t~ aid In dlagnosln~ speclal erobrl,"S'. . . 

REQUIREMENTS 

PDP~11 

l!011 Card qeader 

STORAGE • ~e~o~y 0 t, 15~0~1 

L.OAOING • Absorute L~ade,. 

EXeCUTIO~ TIME e 30 see. 

STARTING PROCE'URE ~ ~oad ad~ 20~ 

SWi5 = 1 O~ 

SWi4 - 1 OR -SWi3 : 1 o~ 

5"112 = 1 OR 
SW!1 - 1 OR 

lJp 
I) P. 
up 
tIp 
up 

Set dvnamlc swJtc~ saft'";s 
sta.-t 

~ALT ON ERROR 
5C~pe: ,0011' 
INHI91·· PRtNT OUT 
tN~19IT TRAce fRAPPI~JG 

IN~IBIT SUB-PROGRAM ITER4T!ON 
5W2'7 - 1 OR up LOOP T~RU THE INSTRUCTION fEST PORTION -

PR~CESSOR MAY HANQ l.E~lTIMATEI..Y W~EN 
GOES EMPTY IF' sw, 15 SET) 

(NOTE T~AT T~E 
THe: INPUT HopprR 

SWm6 - 1 OR up ~ETURN TO THE BEGINNING or T~e: INSTRUCTION TEST WH~N - (jOhJTINVING fROM ONE F.lECK To ANOT~ER 
Swm5 = 1 OR up ~ALT BETWEEN Te:ST OEOKS 
SW2'4 = 1 OR UP r(U~J THE PINARY TEST DECK 
SW03 = 1 OR up RUM IN IMAGE Mr)OE: ONL,Y 
SwtZ!2 - 1 OR up RU"J 11\ PACKING MODE ONI.,Y -



eMil Dla~n~st'e Test 

ASS TRACT 

T~'S tes~ 15 t, be used as a oard 'eadar ~lag"ost'c for t~e PDP~t1 
wlth the CM11 ~a;d Readers It tAsis al I logle funct'o~s of t~8 c"d 
"ader, 'nrl i~cludes a~ I~e~clser fO~ a!D~a~u~erle, blMI'Y' a~d 
oheoke'b~aFd test ~eeKs. A seDarate sta~tTno address !I 'O~S t~e e'rof 
!."sln~ 'uAct,,~S of t~e '6lder to be checked. A"other sta~tl"g 
addp'esS tests special' decKS whlc n ~ave aTI colurnMS a"d Ca~ds Dunehed 
eft marker! tdentleaTIY, te aid In d'agnosln~ 5tHtolar Or()ble~s. 

REQuIR(Mr:NTS 

°OP,,!..1 
r.!M11 Card ~Iader 

STORAGE • 1. • t,10~ 

~OlDiNG ~ ~08d ~lt~ Absolute ~Qade' 

EXEClITIO~ TIME ~ Deo8nds 0" Wh'O~ te~t 18 ~elna do"', [eallY ~o"ltorea 
watchl~g the cards feed t~ru tMe ,eader. 

,. e a I I III I I I r' n gat e " d 0 f [) ass '. 

STAHTING pROCE,~Ql ·~oad O"e test deck Tn the car~ ~8a~e~ l~Dut 
hepoer. 
P~855 mntor stl~t '~d read stert~ 
set swl~c" ~Ig'$t'r to at.rtl~g add~ess, 
Lea1 ad~"ess. 
Set swltc~es al I down~ 
P'ISS sta.P't. 
WMe'" the ln~ut ~oPpe, 18 8mL't~ tne P,ogr,m wTTI 
hana waiting fop an l~t'r~uot from tn. 8a~d 
'ftade,. ~o.d o~. o~ ~o~e test elcks l~to t~. 
,,,,put MODPe r • f'r ISs l'-'Q "~OTOR START" ."'d "REAO 
S'ART" on t~e oard 'e~de, 8~euld aayse OP'og"im 
e~8outlen to peIY~I~ Tnta entlp' seQ~'"ce 15 
necessary t~ run tne ful I test On tMI ea~d 
peade,_ 

COMMfNTS e Note that certaTn SlIIttc h s,ttlnas ml~ caUse errors to oecur 
a't~oug~ t~e reAder IS funetlonTng cor,eetl~. See t~e 
doc~ment seotloM (4~1t befe,' ~slna any swltcn ,.olst~r 
s~ttl~g8 ~t~e~ tnan II I swltc~e~ down, 



CMilr Dl'Q~ostTe Test wIth the d~cumentatl~" OM~20m Card Reade~ (80 
eoTu~n> 

ThTs test 15 t~ ~e u~ed as a car~ ~e,d$r dl,Q"ostle for t~e POP8~1 
w 1 t h t n !!! r i111::" r; a r" d Rea de" • 1 t t est s a I I' I (, g 1 c fun e t 1 0 n s 0 f the C a ~ d 
qeadep, ~nd l~cludea a~ e~erclser for ounch alohanumerlc. c~nen 
~lna~~, a~d ~a~k se~s~ olnarv test deckS~ A separate startl~g 
address C!1!'ows the erl"or senst~g funotlons 0' the "lade, to be 
.,r..eked', A"other stal'tJn~ address tests soeeTal deeks whToflll ~av. aTI 
eo'fu'l\ns !no oa~ds eu"ched or marked ldentleally, to a"ld In dl.Q""ostTc 
!peela'!' ryr!")ole,,",s. 

LOADiNG" 

PDP~tl STA~DARn COMPUTER 
CM~11r CARD eONTRO~~ER 
~H~11r~,r8- CARD R~ADER DOCUMENTA'ION MOOE~ OM.2~0 (80 

GOL JM~i>r. 

E X E CUT I 0" T I ~ E .. N \3 tAo p ! I e a. b ! e 

STARTING PRO:E~U~E 
200 = !NST~UCTroN AND DATA SET 
~10 = °lCK fUNCT!O~ TEST 
22~ = ERqOq ~UNCTtON TEST 
2f~~ II Sl\lC;~E: SI'BTE;ST L.OQP 
250 II q£AD SINO~E DATA PATTERN T~ST 

5W15c1 OR l.IP', •• MAl." 
S w ,. 4 := 1, 0 R UP'... S COP E ~ (1 0 P 
SW13~1 OR UP;.~INH18tT PRINT OUT 
~~12=1 OP ~P~,~lNHIB!T TRACE TRA~PtNG 
SW11.1 OR ~P~.,lNHtBIT SUa.pROGRiM ITERATION 

(NOTE T~AT rr SW1{ IS SET, THE CARO COUNT 
Wl~~ BE A~TERED, eAustNG fAILURES IN THE 
DATA TEST SECTION' 

SW07=1 OR Up~~.~OOp THRU T~E INS+RUCTION TEST PORTION 
(NOTE T~AT THE PROGRAM MAV ~ANG l.EGITIMATELY 
wHEN THE INPUT HO~PtR GOES EM~TY Ir SW1 IS 
SET) 
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SW~6z1 01 ~P~ •• qETURN TO T~E BEGINNING 0' THE INSTRUCTION 
TEST 
~HEN COUNTING fROM ONE DEC~ TO ANOTHER 

~..; r~ 5 0 ~ LI P • '. P, rl A L. T BE" ~ E E: N T EST DEC I( S 
. (StE 5.?.l rOR EXPLANATION OF S~,=~) 

S~~J4.1 ~R UP".RUN THE PUNC~EO BINARV TEST DECK (UN~ESS 
SW/t'3 IS SET) 

SW!!!3=1. QR Jp'., .RUN THE.. MARIlSENSE BINARv TEST DECK 
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eR!l Dla~nestlc Test 

ABSit;ACT 

ThTs test 15 t~ he use1 as a card ~e,der aTaQ"ostlc for t~e PDP~i1 
wlth the CR11 ea~d ,ea~er, It tests al I logle functlo"s 0' th8 ea~d 
~eadel" a~d I"'cru~es e.n eX8'cfser for alp~a~u",eI'Te a,.,d bllll&l')I test 
de~KS: A se~a~at6 start'"g Address al lows t~e error sensing funot'o~s 
ef the G~D~lft ~r U~cum~ntatIO" Reade~ to b~ eheckerl. A~ether startl~g 
address tests spec!al' decks \tIhloh ~ave aTI colum",s arid ~ards punct-t.d 
ldentloarlY, to aId 1n dlagnes'ng speolal DrebT8~S'. 

REQUIREMrNTS 

POP~!1 
~Hj,l Ca~d ~eadel' 

EXeCUTIOV Tl~E ~ Depends 0" test bel~g ~U~~ Easl IY m6nlt~red by 
watphTn~ tne ca~ds feed t~ru the ~eader. 
" ael r wlTI r't'~. 

STARTING PRQCE'URE ~ LQad one test deQk Tn the card reader l~Dut 
hoppef'_ 

SW15 : 
SW!4 = 
SW{3 --SW!2 = 
SW!l = 

HALT ON E,:QRCR 

Press motor s~a~t and read start, 
Set swltQ~ re91$ter t; startl~g address. 
Loa'; Address. 
set s~ltcnes·al I ~own~ 
Press start. 
W""'''''! the 'r,~ut ~opger is ern~ty the p-og,..m wTTI 
hang waIting for a~ Tnter~upt from t~e ca~d 
reade~, ~oad o~e O~ ~o,e test decks IMto t~. 
,~put ho~perl P'esjl~g "~OTOR STAHT~ a~d "READ 
START" on t~e oard ~eider sheuld cause g~ogram 
e~90ut!On to resu~e~ Thls entl~e seQuence 1s 
neoassa'~ t~ run the ful! test OM t", card 
rl!adel'. 

SW7 : LOOP 'H~U INST. TEST 
S~QP~ L101' SW6 = RETURN TO BEGINNING or TEST 

; HALT BETwEEN TEST DECKS I~'H1SIT PRINTDUT sw5 
t \!H t B t T TRAtE TRAP, SW4 = RUN BINARY TEST DECK 
I "H ! B t i S!J8~PROGRAM ITE.RATION 
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OOMMENTS ~ Note that certa'" swltc~ register satt'~gs ma~ cause er'o~s 
t~ ooour lltheU~h th~ r$adei ls fu"otlonl"g~ Sae t~8 
d~c~ment (Sectl"" 4~1' 'OF desc~l~tlo~ of t~ese effects; 
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M A. t i'~ DEC.., 1. 1 .. D 9 A ;" 

ABSiPACT 

TW~ seo!r ate dla~nostio programS a~e ~revlded for t~e DC.!i 
(.sY~Cro~oYs ~Od8~ Inte~faoe), ~AtNQEC~11~09A~ (DC~11 Off Llne Tests) 
• "'. d ~1 A ,t, N "'." ~ C -11 ~ D 9 B ~. (0 C .. 11 . 0 r\ Lr I ~ aTe s t. s ) -. _ T~. e 0 f f L 1 neT. 8 S t s t est a'l'l 
0011 lo~ I e a.nd may be used to "d' v 1 dUe. I I v teat uc to 16 DC-l1' s. T~. 
0" Llne Tests do ~ot ~eouTre 'he yse of a modemJ how_va', a specl,) 
Jumoe r eOrlnec to PI T s r 8QU' "8d I The t!M I' ne tests apt e sssent' all Y data 
PITtabl ,"1ty tests ~a~l"Ilrl"g tn'! use of mode,"' and a !lultabl'e t,r'",l".1 
d 8 vI c e '. A 'Val I Il b let est s a II • t 

PRG0 ~ l~put/Out~~t IQglQ tests 
?RGl ~ T;aMs~ltter scope leoD 
PRG2 .., Reoe'va~ soope !oep 
~RG3 ~ STn~la charact.r ~a'nt! m~de data test 
PRG4 ~ Srieclal bTnar~ ~ountmal"t: ~ode data test 

REOUIREt-A~NTS 

"'OP'.!' 11 
neil 
Speola! Ju~oer connecter (S8. Ceil Malnte~a"ce Manual for 
detalled d 9 sorlp t lon) 

STORAGE. AI' ~f 4K exoe~t area P8serv~d 'or the bQotst,aP a"d 
abso rute I "aders 

1.0A.DIN~ .. Absol'ute Leader 

STARTING PROCE~JRE ~ start and Rasta~t at 200 

e:XECLITIO\' TIME ~ 4 Mtn'. (NO Iteration') 

. SWITCH R~GtSTE~ OP'IONS ~ Ves 

SH~ ~ 6 = ROUTINE TO BE RUN 
SWR I DtSAB~E STAhL MODE 
SW 9 = ~OOP SE~ECTED RnUTIN( 
SW10 = HALT AT ENO or PROGRAM 
S~11 • IN~181T ITERATlnN 
SW13 • INHIBIT PRINTOUT 
SW14 :I SCO~E: 
SW15 = HALT ON ERROR 



OC!l O~ Ll~e Tasts 

ABST~ACT 

Pale aa 

,w~ seO~~8te dla1nostle progr.ms a~. irovlded fer t~8 OC~il 
(A'y~c~Q~ous ~Orle~ !nte~fac'), MAtNDE~~11~09A. foe.11 Of' ~lne Test.) ,"ej MAIN"'E;C .. 11.0 9 a. tOC"~l O~ LI~.8 Tests)", T~. Off ~'ne Tests test all 
Ceil 'fo~ I e an~ ~ay be used to '~d' v 1 dua I Iv test uo to 16 DC-11' s. T~. 
Of' Ll"e TAStS de "ot ~eou're the ~" of a modem, ho~.ver. I IDeef.1 
JUMoer oo"'necto" Ts reQl"/rre o• The on I tni tests ape essentIally data 
~.Tlablflty test! ~e('JuTr'ng 'he use of tn~dems and .. !uTt,bl' termf",1 
~'\ll eat. 
REQUIREMF'N"S 

POPet1 
nC11 Cs) 

ST~RAG£ • Th's CI'OQram U'.S I' I of 4K Ixceet t~a~ arel reserved fer 
the ~o~tstrle and ~~Io'~te I~ade~s. 

L.O,ctNG fI Ab"ol'ute L~ad." 

EXECUTto'! 'It.1E !It tJepeneJaP'lt 0'-' l'>aud re,te se i'eoted 1" tests (2 mlM. 11~ 
eau~)', 

STA~TI~G pRoeE~U~E ~ st.~t a~d R'I'a~t at 2~~ 

PRtNTOUTe: • ve! 

SWtT~H R~G'STE~ ~P'l~NS • VI' 

SW15 • HA~T ON £RRn~ 
~W14 I seo~£ ~nop 
SW13 • 1~Mt8tT ~RINTOUT 
S~12 I INHIBIT TRACE TRA~ 
5W11 • I~H!erT ITERATION 
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The ~H11 statlo !ogle test 
the c~rr-aet fUMctlon Qf 
fteglster~1 

19 designed to orevTd! a ~ean~ fo, tes'T~g 
all read/wrlte blts 1" the foflowl"o OHi1 

DH11 syste~ eo~t~ol register 
ryHl1 I 'ne ~a~ameter ~egl$te~ 
OHtl O,eaK control reglste~ 
DH,11 sllo status l'eglstafP 

In addltlo"_ tests a~e provlde~ to cheek t~8 funetlo" Of '~oSe blts 
that a~e reari o~ly Tn ~al"tenanQe mede~ Also p~ovlded are 'ests if 
~eQl~tar a~drassabTI lty and of the 'unct'o~ ~f master elsar. 

The dlaQ~ost'c h~S bge" wrltte~ so that the testln9 Of each fu"c t lon 
15 c6nta 1ned l~ an l~alvlaual test loo~. 

Pt)P,,11 fam1lv stanca!"d ComDyte,. wlilta! 4KW of "e,.,ol')' 
ASR~~3 teletype or eQulvaleMt 
DH11 as~~c~ronou5 myltlpleke, 
nM1..1 ~a 1 "'tenance ee r d 1 nste i led 

EXecuTto\,' TIME'-\' 1 mlnute DIP 08\1108 

STARTING PROCE~URE ~ sta~t at 200 
r:estal't at 200" 

PR!~rDUTe; ,. Yes 

SWITCH R~GISTE~ npTIONS -

Swt5 = HALT ON ~RROH 
5W~4 = ~OOP ON CU~R~NT TEST 
SW13 = SUPPRESS ERROR TyPEOUT 
SW11 = l~HIBIT ITERATlaN~ 
SW10 : ESCAPE TO NEXT TEST ON £R~OR 
5W09 : F~EE~E VA~lAB~E PARAMETER IN CURRENT TEST 
~w~l : START PRQGHAM AT SE~ECTED T~ST 
SW00 = CW~~GE PARAMETERS AT PROG~AM RESTART 
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ABST~ACT 

TAa bHi1 memery test Is a ie't Of t~e SY'E count a~d bus add~'ss 
~.mo~les of the D~11. Eaoh mem~ry Is t~st8d fo~ addresSabl ITty a~d 
d. , are a .-II ~ r , tee a ::) a bf 1'1 t y '. 

Ftllulrements 

~DP~tl fam' IY standa,d oomQute' wTth 4KW of ~e~o~y 
~S~~~3 teletype or eQulvalent 
DH11 aS~~c"ronOUS mult'~l.~.r 
D M 1.1' "a 1 "t e nan e e c ~ f d 1" s t I I r. d 

STORAGE .. oJ'log~a,." roads lMto 4Kw Of """'Orl' 

1.0Au!NG ,. Absorute Loade,. 

EXec~Tto~ TIME ~ ~esS tnan 3~ m'"ute! 

ST,qrING pROCE'UQE • sta,.t at 200 
resta,t at 221"" 

PRtN"OUT~ • Ves 

SWliCH R~GTSiE~ ~P'IONS • v's 

SW15 • HALT ON ERRCA 
SW14 = LOO~ ON CURRlNT TEST 
S W 13 :: S lJ P PRE S !=; ERR 0 R T Y P E 0 U , 
S W t 1 • 1 ~H11 B I 1 I T E P. A T 1 C'I N S 
SWim • ESCAPE TO NEXT TEST ON ER~OR 
SW0i :: fPEE~E VAR1ABkt PARAMETER IN eU~RENT TEST 
SWr,1 I S'ART PROGHAM AT SEI.ECTEO TES' 
S~~0 I C~A~GE PARAMETERS AT PROG~AM RESTART 



Page 91 

ABSTRACT 

The DHi~ tra~s~ltter and recalve~ lagro test checks the basTe 
t'ansmlttefll anM Iteeelver fYnetlo~s, p'unotlens tested l"cTu~e 
Inte~ruDtsl o~e~atlon of transm'tter NPR l'ogle, and oDa~a'lon if 
118eelver sllo rOt;llo. 

?O~~d 1 famll y standal'd com"uter wl in 4KW of Ifte~o,.)' 
ASR.33 teletype or equlvalen t 
~Hl1 asY~c~rpnous multlpl.~.r 
rH111 118 I ntenanoe car d 1 nsta I red 

STORAGE I!I "'rogFa~ Toads Into 4KW of. ~emo~y 

L.OADING II Absol'ute L.~ader 

EXECUTlo~ Tl~E ~ 1 m'nute oer devloe 

STARTING PRQC['URE ~ start at 2~0 
restart at 200" 

PRtNTOUT~ ~ Ye'S 

SW1TCH R~GtSTE~ ~PTION~ • Ves 

~W15 • HALT ON ERROR 
SW14 = ~nop aN CURRENT TEST 
5~13 = SUPPRESS ERROR TyPEOUT 
SW11 = INHIBfr ITERATIONS 
S~10 a ESCAPE TO NEXT TEST ON £R~OR 
SW~9 = FREE~E VARIA8~E PARAMETER IN CURR£NT T£$T 
SW~l = SYART PROGRAM AT SE~EOTEO T~S' 
SW~0 ~ C~ANGE PARAMETERS AT ~ROG~AM RESTART 



The OH11 sneed SalActlon logIc test ve~I'l~s that tMe speed selectl~n 
fUAotlons Of t~e I I~e ~aramete~ ~8g'ster ocerate p,ooerlv fo' eaeh 
t'l~smft+'e~ an~ ~e6e'V9r Irne, Tr~n'mltt8; tl~l~g 19 cMecked fl~st. 
and the~ recelve~ tlm'ng Is tested. The p~oo~am uses a ~elatl~e 
'Iml"Q o6moa~lso" to d~tarml~e If ! '"8 SDBed seleotlon Is co~rect. 

NOTEI 
T~e exte'nal OIOCk funetlo~s (SDee~ 

. codes 16 and 17) ~ra ~ot tested~ 

R E Q iJ f R t M r: N r S 

POP~11 famIly standa,d cQmouter ~lth 4KW of ""e"oP'Y 
AS~~33 telqtype Of eQulvalent 
~H11 aSYMc~ronous ~u't'Ple~8~ 
t:M11 "~lnt8nanee card lnstallerl 

~OAD!NG ~ Absolute Leade~ 

E X E CUT I 0 ',: T 1 '" E: !It L. e sst nan J 0 "" nut 8 S " e ,. d e V , c e 

STARTING PPOCE~J~l • start at 2~~ 
restal't at 2~"21 

PRt!~TOUT~ '" vI!=) 

SW1TCH Rr.Gt~TE~ ~PTI~NS • Ve! 

SW15 = HALT ON ERHOA 
S~14 : LOOP ON CUR~ENT TEST 
SW13 c SUPPRESS ERROR TyPEOUT 
SW11 • I~JH18tT ITE.RATIONS 
5W1~ = ESCAPE TO NEXT TEST ON ERROR 
S~~9 = FPEE~E VAR1AB~E PAHAMETER IN CURR£NT TEST 
SW~l = STA~T PROGRAM AT SE~ECTED TES' 
qW~e : CHANGr ~ARAMETEPS AT PROC~AM RESTART 
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NEW NUMBER ~ OlOH£ 

The CHi1 character !en~th and baslo data t~s' ve~l'les t~at c~a'aet8r 
re"Qth ~a~ be selected oerreetly 0'" each 11ne and that the oor'.~t 
Il~e numba P an~ ehar~cter s~atus a~e recel~ed en each 11"1 selected 
fo, transmlss1~n. 

RE:OUfREM;:-:NTS 

POP~11 fam' Iy stannard comQu~er wlth 4KW of "emo,y 
ASRe33 teletype O~ eQulvalent. 
nH11 aS~ncMr6nous m~lt,p,ewe, 
DM11 l1alr,t enanoe oard lnstalled 

EX e: c t' Tl 0" T 1 ~E ~ 

STARTING PROC(~VR~ • starts at 2~0 
pestal'~S at 200~ 

SWITCH R~GISTE~ OPTIONS ~ Yes 

SW15 : HALT ON ER~OR 
SW14 • ~OOP ON CURRENT TEST 
~W13 = SUpPRESS EHROR TyPEOUT 
S~11 = lNHIBlT ITtRATIONS 
SW1e : E~CAPE TO NEXT TEST ON ERAOR 
SW~9 = FqEE~E VAR1AB~E PARAMETER IN CURR~NT TEST 
SW~l = START P~OGHAM AT SE~ECTED TEST 
'W~0 = C~A~GE PARAM~TERS AT PROG~AM RESTART 



OHil STn~le ~i~e Data Test 

The ~H11 slngle '1~8 data teet ver"18! 'hit al I oha~aeters C0~37') 
each rl~a eall! trar'lS'Alt a.~d ~eolIV' at al'l speeds (6 bIts Der 
o h a I' act e ~) a'" d I I Ie"" a " act e r len g t n s (1\ t a s t' e e dot () 6 ~ " b a u d )'. 

REOUfREMI=:'NTS 

PQPetl famlly standat-d oom~uta,. ~lth 4KW of ",,.,,Qtty 
ASR.~3 teletype or eeulvalent 
nH11 as~"c~ron~us Mu!tlple~.~ 
rtH11 "~1 ",tenanoe cfI;r d. 1 nstl, II ed 

LaOAD!NG .. Absol'ute Loader: 

E X E C i ; T t 0 \! TIM E lit 5 4 "1" IJ t e S ~ e r d e v , c. 

STAR'ING pqOCE'JRE - start at 20~ 
resta,t at 2000 

F'RtNTOUT~ • Yes 

SWtTC~ RrGlSTE~ ~PTlnNS • Yes 

SWt5 a HALT ON ERHOR 
SW14 ~ ~OOP ON CURHtNT TEST 
Sw13 s SI)PPRESS ERROR 'fyPEOUT 
SW11 • INHIBIT ITERATIONS 
SW10 a ~SCAPE TO NEXT TEST ON £RRO~ 
~W~9 • fP(ElE VARIAB~E PARAMETER IN CU~R£NT TEST 
SW~1 • StART pROGRAM AT SE~EeTED TrST 
SW~0 ~ C~A~GE PARAMETE~S AT PROGRA~ RESTART 



OHtl MUltl~1 In. nata r$st 

ABSTRACT 
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NEW NUMBER • C!OHG 

'~e ~H11 multl~llne data test tr~n$mlts bl~a~~ O~U"t patte,"! 0" art 
1611nes slmljlta~eousl'y. 

R£QUIREM~NTS 

Q 0 P ~ 1. 1 f am 1 I y s tan d a , d 0 0 m D ute,. w 1 t h 41( W 0 f "8'" 0 r y 
ASq~33 teletype or eQulvtl.nt 
OH11 as~~c~'~nous mu!tlQI'~8~ 
DM11 iTla 1 nte.nllnee oard 1 nst, I red 

STORAGE e ereg~a~ "foldS lMtQ 4KW of ~,~orY 

l.OAOtNG • Ab~orute i..oadell 

EXECUTto~ TI~E ~ , mInutes pe~ d~V1Ce 

STARTING P~OCf.~URE ~ start at 20~ 
pesta"t at ?000 

PRINrOUT<; • Yes 

SWITCH RrGtSTE~ OPTIONS • Vas 

SW1, = HA~T ON ~RROR 
S~14 ~ ~OOP ON CURRENT TEST 
SW13 ~ SUPPRESS ERROR TyPEOUT 
SW11 = INHIBIT ITERATIONS 
SW10 , ESCAPE TO NEXT TEST ON ER~OR 
SW09 : F"EE~E VARIA8~~ PARAMETER IN CURRENT TEST 
SW~1 ~ START PROGRAM AT SE~ECTEO TEST 
SW~0 m C~ANGE PARAMETERS AT PROGAAM RESTART 
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AeST~ACT 

'Me DH11 auto ecno jegTc test vl~tfles t~e functlo"s of the auto ec~o 
loalc o~ t~e D~11 transmlttep ~nd '8ae'Yer~ 

REOUtREMENTS 

POPe11 'am' 1'1 standa~d comnut.p' wlth 41(W of ","!or)' 
ASR~!3 telet~pe or e~u'val,nt 
OH11 as~"c~ronous ~u,t,p,.~e~ 
Dt-111 Tla' "tenanee card 1 nsta lied 

S'O~AGE • Breg~a," ToldS lnto 4KW Of ,.,,"'01')1 

I.DAOtNG • Absol'ute L~a~.r 

S'lRTI~G pROCE'~~E ~ sta~t at 20~ 
restart at 2000 

PRTNTOllT~ II!' Yes 

SWYTC~ R~G!STEq np'l~NS - Yes 

SirJ15 • 
SW14 • 
SW13 
SW11 
SW10 
SW~9 
SW?t1 
SW0" 

iniAL" ON E:RROH 
LOOP ON CURRENT TEST 
SUPPRESS ERROR TyPEOUT 
INHIBIT ITERATIONS 
ESCAPE TO NEXT TEST ON ER~OR 
fq(EtE VARIAB~E PARAMETER IN eUFRENT 
S'A~T PROGRAM AT SE~EeTEO TES' 
CWANGE PARAM~TERS AT ~ROG~AM RESTART 

TEST 



ehee~s t~e ~~e!K c~ntr~1 !oglo Of t~. OH11 and ve~l"e$ that t~a uaris 
,acelve ol'fllv 01-'\8 nreak onar~ct,r o.n a gTven ITntt "0 matte, how T0"; 
b'lak ls a~se,~edJ T'he test also vef'lfles tr.at "0 CMafact.!'!! are 
I'leelved on ! ITne If tne nal f d.ye fex funotlof'l\ fOft tMlt I r"a Ta 
seTeeted', 

REQU t REMEi'4 TS 

PDP~t1 famIly standard co.ml'uiier' I.1Itth 41(W of ",,,,O,y 
ASR~33 teletype O~ eaulval,nt 
DH11 aaY~c~ren~us mUltlPI'~8f 
OM11"a 1 ntenane.e Qar dl nsta, I red 

STORAGE. orog,a'1'l Toads lnto 4KW Of ~e'"O"~ 

L.OADtNG • 4osol'ute L'ader 

STARTING PROCE'Uri,E • sta~t at 200 
resta,t at 202)0 

~W15 
S,.14 
SW13 
SW11 
SW10 
SWPl9 
SWf!ll 
SWe!0 

• H.AL. T ON ERROR 
LOOP ON CUR~ENT TEST 
SUP~RESS ERROR TyPEOUT 
INHIBtT ITERATIONS 
E~CAPE TO NEXT TEST ON ERROR 
fREE~E VARIABLE PARAMETER IN CURRENT 

• START PROGRAM AT SE~£eTED TEST 
= C~A~GE PARAMlTE~S AT PROGRAM RtSTART 

TEST 



O~!l GTP/CTP Ov.rla~ 

Abst~aet 

ThTs c~o~r~m Fun! as a foregrOUnd (l~ter~u~tTnQ) oYerOver, supoo,t,d 
b~ CTP or GTP te~t ~reg~am, T~l~ p~o~ram tests t~8 OH!1 
eommunlcttlons ootTon(s) In ~a'nte"a~c. mOde .t 9,6 k Baud (bU"t 
~ode): 'hls o~ogram ma~ b~ executed '" ~o~lto, ~od' (test al I d8vlo~s 
0" Syste~) or ~s a s'a"d al'Q~e modUle. Refe, to staMd alon, execu"en 
."~ctatlbn fOr o08~atl~nal P~oc.du~.a and iotlens. 

AEQUIREMrNTS 

PD~!ll STANDARD COMPUTER 12K or MEMORY (~IMI~U~) CONSOLE T'Y 
OH11tS) 

STORAGE. 12K 

~O.D%NG 

STARTING P~OCE'URE - 2~0 

PRtNTOuT~ ~ Sa~e as GTP and CTP 



NEw ~UM8ER • DlOJA 

OJ!1 Leale Tests 

T~ls ri'o~ram tests the 10;lQ or the OJ,l as~"chro~ous multlelexep Tn 
~a'nte"a~Ce mode. It checks t~at al I th~ eo"t~ol' re;lsta~8 'u"ctT~n 
f,!'eo8rT~, that 'nteFru~t$ OCtl!.,n' at the ,,'g~t level, and that d.ta oin 
be transmltted a~d ~eeelved ~orr~ctlv~ ThTs ppogram dOl' "ot •••. t 
that t~e_ l~put and output '!ad eQ"n~o~lins aPe fu~ct~~n'l; IS!' 
~AtN~EC~11~DloJe, o~ogrl's ~ and 3 f~r o".II~. testl~g)J T~8 o'ol'am 
should be 'Y'" rOft at least, passes wlth aTI swrtc~.s down~. 

REQU I REM~\~"S 

POP"!l s~a~dard computer wlt~ co~sole tel'ety~e y~ to 8 OJ!1 
aSYn~h~o~oJs multJDlexer~ 

L.OAO"!NG • Absorute L.."adeft 

EXECUTI0~ TIME ~ 15 ~ecO"dS to 3 1/2 hours ~ Bel I 6n PISS cO~pl.t8 

STARTING pROCE'U~E • sta~t at 200 
Resta.~t at 1.000 

PRt~ToUT~ • Yes 

SWITCH R~GtSTtq OPTIONS ~ Yes 

SW15 = HA~T ON ER~OR 
SW14 a StOPE ~OOP 
SW13 = l~HIBIT PRINTOUT 
SW12 = INH!8IT TRACE TRAPPING 
SW11 = IN~IB!T ITERATIONS or SUSf£ST 
SW10 = BEL~ ON ERROR 

~ ; B~L~ ON PASS COMP~ETE 
SW09 = ~OOP ON ERROR 
SW08 : LOO? ON T~$T IN SW71Z 



NEW NUM~ER • O!DJB 

ABSTRACT 

Th1's D'o,ram censlsts of th"ee aUb~p~oGr.m' W"Tc" IKe,clse t"1 CJ11 
aSYrleronous ""urtloTe)(e' ~ P'O;"I"" 1 11 aM o'f ... rl",. 1)(8,01 s". Pl'olf',m 
2 '8 an o,..-Ili,a eXI,etse' W"leh eo"tl"'uouaI'Y t'.MsmTts tl"l. Talt 
ehlract8~ '8e.lyed~ p,ooram 3 )s an .o~e iest~ 

POP~11 sta~dar~ computer wlt" cOnsole teletYDI YD to 8 OJ11 
asY~c,on~u. Multlpl'M.rs~ 

STORACE ft ~ • !75~~ 

L, 0 • 0 I N G • A b sol' u t • L Dad e ,. 

EXECUT10~ TIME. 30 '8eo~ds De, Ilflll8 

STARTING PROCE~URE • sta~t at 2~0 
,Ista,t at t"210 

PRJN'oUTe; • ves 

SW1TCH REGtSTl~ nPTIONS • Ves 

SW15 • 1 • •• HAL.T ON ERROR 
SW13 • 1 • •• l~JHIBIT PRINTOUT 
SW12 • 1 t IN~IBIT TRACE TRAP-P!NG f"flol. • •• SW10 .- 1 

• I t 
6EL..L ON ERROR 

0 , , ~ 8~L..1. ON PASS COMPI.E'E CD" ~ g ',1 
SW09 • 1 I • • INHIBIT MAINTENANCE (P'''g. " SW08 • :1 • •• SEL..ECT ~lNES rOR T[ST 

?, 0 ef. 1 O"IVI 

SW2 10 a a 1" BlNARY COUNT PA'T£R~ 
1 ~.~ "TME QUICK 8ROWN 'O¥~~~" 
2 ,.! A~~~A.NUMERIC C4Z •• ", 

3!17 'f" Nf'!T USED 

1 o"ly) 

OflllIY) 
on.ITnl) 



OJil Mastel'/srave Exlral", 

ABST~AeT 

NEW NUMBER • O!D~C 

'~Ts riJo,ram 1. deslunld te t,st t~. c~mmu~l.atle", 11"'1 oo"n"t,d ~o 
, OJ1! aS~"c~ponou' mUI.I~I'X"f e,on IT", of thl DJ11 o.~ b' 
•• Taoted to act as e 1 tJl\, .. the "Mast,,. .. 11 ni e; t~. "$ ra"," rT"I~. . A 
" S It I a v 8 ,. f 1 n e ;., I r r s 1 m" I ~ e 0 h 0 • y a , ~ 0 " ., a it. ;. 1. ;. 0 • Tv. .. • .. ·,.t " dr •• 8 
" f t ~ a d I t a , A ,. Mis' e , " "1'1 p\.. w 1 I It,. .. n s m T t " f , )c, d. "'. III Q e a;' d 
8X~.~tS to ,ecelij,· .he aama mt., ••• ~aek~ 'nls allows 'or ~T~h 
t~jo~Qh~iut testTn, Of a Iln, wnTo~ ~I. t~la ~p ..1ml 'r., o'olrim 
eo" t ; (, T T T "g bot n e " d • ~, r '"' I) t w <' end a 0 , II. e a .. t T cull" I f n. 0 a" b., 

1~ en t~8 sime OJ11 
2*, en t~o seQ"ate D.Jl1" Q" th. sa,., ~'o, •• sor 
3: ~n OJ11 t s en dlff,r,"' proca,so,s or 
4: en a OJ1! on 0"' oroalssar and a"~'h.r ty~. l.v~ohPo~~~, 

devlie o~ an.t~8. orooeSIQP wIth c~m~.tlbl' ,o"w.r.~ 

REIU!REMENT$ 

"oP"tl S~a"d,rd Qomput,r wlt" 00;'101'. t.r.t)'~a UD to 8 OJ!:1 
2SYne~~O~ous multlall~.r', 

S'CRAGE • e • t7500 

L.OAOING • lbso)'",te LO.del' 

EXECUTI0~ T1ME , 1/2 mlnute • ee' I 0" DIIS com'I.,. 

STIRTING pROC£'U~E • sta~~ at ~~0 
Plsta" at 1""" 

PRtN'oOTS " vel 

SWtTCH REGtSTt~ OP'lONS • V'I 

SW15 
SW13 
5W12 
SW10 

• •• 
• • t , .. 
• • I 

SW2i~ '" 0 
! 
2 

3~' 

H~L' ON tRROR 
INHtBJT PRINTOUT 
l~H'stT TRACE TRAPPING 
BEL.L.: ON E;RROR 

.!~ BINAMY COUNT P4TTEAN 

.~~ "tHE QUICK BROWN ,~X~~~" 

.~~ AL,PH •• NUMERle C40.~172 
I ~. ~. NO' USEO 



Pala 1~2 

NEW NUMBER • O!OJO 

OJi1 ov.~la~ te GTP 

ABSTRAeT 

T"'. o\la,rav .flews the OJ!.. to be t.sted \tilth vI,aTo" Qf G'P t"it 
dO,- "at I"e rUde. 'hi OJ!.l t '" ,. PfJo.,..m .. na •.. be.", aSI,,,,b rid "' th t." 
OJ!l at add, IS. 16~0~1 a"d v'Gto,. 3~~. T~8ie locatToflts are a' '"' .~d 
of t~. o;oft,am ,"dio' oPI,a1e, lotTo" ~ot.~ 

R£IU!REM£NTS 

~Op.t1 .~a"d'rd oO~PU~" 
121( if m.m~'~ 
0-.111 

S'eRAGE • U"S m8me,~ from ~0~~0 to .2Z0~ 

~OIOtNG • Abs~r~t. ~oad'" 

fXECUTlo~ TIME. ',e G'P 

ST1R'lNG PAOCEOURE I!!' S'artlrH1 It 2PJ0 all swTtcl-l., ,!-IouI'd b. down Cl' 
z,ro, w, IT .I"ot o~ I'v t~. OJt1 • to 'I'eltt otl'\e' 
dlvl0's Plf,r to tMI ST~ w'lt.u~~ 

PRtN'OUT! • s.~ •• 1 GTP/OTP 

SW'TC~ R~GtST[~ OP'IONS • Sl~' al GTP/CT' 



NEW NUMBER • O!O~A 

ABST~ACT " 

'we seoi~ate dlaanostlo p~et.r.ms ,I" erovTded fo, tMe O~11.E 
C A i Y n c , 0 ~ 0 U S '1 0 d I ~f "t. r f • e I , I MAt N ['.1 EO" i 1. 0 i! 0 I. A " A C (J l. ~ 1. E 'f f T T " I 
t.ltS) &!I!d MAI\lOeC;'1110i!O\.B~A (Ol.1l..-E: on !,Tn. tes~I'; Tn.··o'f '1'T", 
'est test! al'"I OL.11t1E I ~'Jl 0'. T~. of f fT"e tes,. do no' , lau 1'-, it-,8 
u.~ ~, a med8m~ Hiwever, a specl.l" Ju~pe, C~M~let~~ H31' T. "QuTP.~~ 
T " .. on I 1 net 8 S t sir I e SSe" t' .11 V d. tar e I T a = T 11 1 t y tests P. QuI , , "'a t t-\ I 
u.e (, fine de m S l" ~ a $1.1 T tab '1'8 t 8,. "" I "a I d. v 1 08', 

Th. OL11~C ."d O1.11~O ia" 8110 be , •• ted ~Tth thl. ~ff 11", , •• t. 
tne.e a~. Qot~ tested I" ~.'"t."a"o. mOde a~d o"ly thos, 'lIt. Ma'kid e.e Tn t~8 test "U~bt' are eXeoU"d, 1n 0,d8' to test C a"d D 
Y.isT~"s It fa ~8el's.py to ~o~l'y t~. 'able at I~Qatlo" t3~0 
.oi6~d'"a to t~8 l~st,~ctlons eont.,".d th~~e~ 

'Ilts w~Tc~ &r. "ot ,~.cut.eQ fO~ O~11C.O Can be ~8'fof'ed b~ u,l"a ,~. ,.reit sw',oh ~ptlen (SR9), Test 56 15 I data test w~loh CI" be ul~d 
'0; cabre tlstTnQ O~11,D'S ~ W .. ~,,'"g IIII' • 1allure 1" t"'S t.st maY 
eGCU~ due to a selTt ba.ud ,at, of RCVTR/TXVTFf. 

,~'s d~c~ment d.sc~T~e. t~, off 11", t.stsi 
TAl ava,t'at,,18 tests 1,8; 

REPJUfREMt:NTS " 

I~put/oU~~yt loglo. "sti 
T'a"s~ltt.~ Seep, IOo~ 
Rlcelve' SO~De tooD 
51"'11 cnapacte' mal"., moda data test 
SDaelal bInary coyn; ~aT"t,"a~o. mod.I dati , •• ~ 

POp.t1, ~~11.E or D~11.C o~ O~11~O, $PlcTal Ju~p" CO"".,;or 
~S1' " ~L.11'E 

STORAGE • p,egia~ ~s.s al I of Qo,e '-K' .xi.~t t~.t a,e. ',.Irvld '~r 
t~e bootjt~a~ and .bsOlute lo.d.;s~ 

~OlOtNG " Absorut, L.Oad.~ 

EXECUTION TIME • 08c.nd8~t on "~~b..r 0' O~!1/S 1" I~stlm, 

STARTING P~OCE'U~E e ~~ad addr." .~ B~m220 

"RINTOUT! " Yel 

SWTTeH REG!STE~ ~P'10NS • VI. 

SR Z e 6 ROUTINE TO BE RUN (IF ENAe~fO BV SR9) 
SR , OtS.B~E SrA~L MODE 



SR 9 ~OOP SE~~CTEO ROUTINE 
SR10 H4~' AT ~NO or 9URRfNT 'EST 
~R11 l~HtBtT ITEAA'ION 
SR12 SE~ECT ~,~t NUM9ER ANO COCK ON !T 
SR13 I~HI8IT PRINTOUT 
SRi. SCOPE 
SR15 H.~T ON ERROR 



O~!1sE O~ ~ln8 Tlsts 

4BS"~AeT 

NEW NUMiER ft O!O~8 

Tw~ secl,a" dIagnostic p'o'~.ml I~' i~~vTd'd fo, the OL11~E 
(ls~"-c~roneu9 Iln. '"tl~faoa', ~AtNOEasr1.010~A (O~11.f Off ~1". 
T •• t~)a"d MA~~DEC~11~~iO~BA CO~11.E o~ LIn. T,stl)~ Th, Oft ~T~. 
'elts test all OI.1 .. 1~E 1001_ .n.d ",' .. V b. Ufl8~ '0 T~d.Tv'd.U.'II~ t •• t ylt to 
31 OL11.~/9, T~e 0'1 ~Tn. Tests eo not 'IQuT,. t~e us. of a mod.~J 
~eweve~. a s~.olal·JumQ'~ ~O"n.ctQ~ ,. r~Qul~'d, T~. 0., ~'". T's~, 
., •• sse~tlal rv data "'Ilabl! tt~ 'testa "auT,l"Q t"'. USe of ",od,"" ,"d 
• suTte-bl'e tar,.l",aT eevlee". 

'hYs dooument ~eso~Tb81 the On ~l"e "Ita~ ,~. aval 'abll teltl aI'" 

PRG0 91";18 C"a~aoter ~'n. MOde Oat. '1st 
PR G1 ql~a~y CO~"' ~lMa Mode Oati "st 
PRG2 ~.Ssage iransm1t O"'v W/W/o Pa~l'y 
"RG~ ~essage Trlnlrnlt (5p11'11) onl~ W/WiO 'arl'v 

RElutREMt:NTS e 

F'DP'~!l Syste!ll't 
"K11.E(s~ 
~Oda~ tY~e 1~3 0' 202 or "u'val·~~t 

$TOR4GE ~ AI! ef 001'8 14~) 

L.04DtN~ • Absorute Loader 

EX~CUT10~! Tl~E 

STARTING PROCE~URt 

2e0 • ~opm'l sta,t 
204 • ~.~a~ davlo" ~r'lent I~d ; •• tll't 
21~ • ~odl'Y devlca addr"'" ,J non It,"da'd T"lt~ue'TQ~' 

to de thIs aI" 'Y~'d ou,~ 

'RINTOUT! • NO 

SWITCH R~GtSTE~ OP'IONS ~ NO 



MA 1'r-.;OEe!'11~D9G. 

OMi1 oat!! Te!t!! 

ABSTRACT 

TWo !eDa~at. dT.~nostlo ~~o.gram. a'i crovldld fop testlng t~. eMil 
CaSYMO~'~neus da'. mult'~18X8r). MAINDEC~110iOMA (OMll loole tiS'.', 
an~ MA!N"EO.11.0~O~B. (OM11 mUlt ... 1CI. I '.1"' d~ta. t.I!J.'.tS) .t;,e 1'011,. testa 
T"d 1 V 1 dull l ~ test &aOh of tna ,,6 OH11 II "ei a"d a I r oo"mo" I OQ O. T~' 
,"UTtfcT. Iln a e'ata tests ftun s8ve, .. 1 I '''IS OOMeiUllrlntl'l a.nd I~I USld 
to t.st Ilne T"~.iaot'o~ a"d data t~a".mlisTo"I'.ee~t'oM ,.1 'ab"";' 
t~Ts d~c~me"t dlso~lb8~ thl m~'ltlple 1'"1 aat. test. 

""1 avalfabl l tlst; are; 

PRG~ • Oata Testl 
"RGl • Oatl TIlt (al I' 11"1' slmuTt,,,.ousf)J) 
~RG2 ~ T'a~s~lt to Tlrml"a', 
~RG3 ~ E~ho A.~elyad Pet. 
~RG4 • r,ansmlt Mlasag, 

REIU!REMJ;:NTS 

POP.l1 
~M11 
Ju~P"s oO""IO""Q 16 t'a~.mTit.r' ,~ t~llr ~aIDectlij. 
'leaTYI'1 
'IPm'"111 tf' lvaflabl.) 
nM11 Olstplbutlo" CI".' 

STORAGE. Uses all 0' 00,., ,1,1<) I)(OIDt t~i.t If't. r.18ttVed for tl-\I 
r08,dl's. 

L010tNG •• bs~rutl Lead'" 

rXEcUTtO\l TIME. 10 "1". (~lZ aawd) STn,r. !t.,..~lo'" 

STARTING P"OC£~U~E • S,.,.t '"0 re.ta" at ~Ie 

'RtNToUTS .. No 

SWITCH R~G!STE~ OP'lONS • YI' 

SW0.6~ HOUTINE TO Bt RUN Ctr £NA9LEO BV SW.9) 
SW9 ~ lOOP SE~ECTEO ROUT!N~ 
SW11 • lN Wl81T ITERATtO N (O~ £Ae~ ROUTINE ONCe) 
~W13 'tNW191 T PRINTOUT 
SW14 • ~COP£ (~OQP ROUTIN£) 
SW15 • ~A~r ON ERROR 



MA tNOEC..,~.1.09F ~ 

OMi1 L;,alcTests 

ABSTRACT 

Twe seDa,a te d'agnestl~ ~~eg~ams a~e C~QYTdld '0' testlMg tha oM-i1 
CAS~Mc~,oneU5 Oata MultlDlexe~), MAINOEC~11.09,.e COM11 ~oglO T8Stl), 
,"d ~AtN"E:e~11.09G. CDM11 M\J!1;lpl, 1..1;', Oata Tests), 1"'0 rooles , •• t, 
1"0 t vi due rr~ test eaeh of t~, 16 OMil. II ~es and .. I r eo"mon I eOl C. '~I 
muTtToTe 11ne !"lata tests run several ITM,s oencu,rently Ind a!-I Used 
to t 8 S t i' 1 n e 11"\ t e , a e t 1 0 '" and data. t r a" 1",1 S 8 1 0 ,., I ,. e a e ~ t 1 Q'" ,., 'f ~ b' ITt y '. 
ThTs cocwment d8soplbes the logl~ tests, 'Me teatt a~'1 . 

~Rr,0 ~ L.eglc Test 
PRG1 • T'a~s~Jtte~ SeoQe L.oo~ 
PRG2 • Tja"s~I~/Reaelve SCODt ~oio 

~£QiJIRrM~NTS 

F'OP.,11 
DMtl 
JU~DeP' oonMeetlng 16 t~a~smlita~8 t~ t~elr r8lDeotT~8 
~ • eel v , r s " 

S TOR AGE ., J. I I ~ f 4 !< e )( c e" t t "" a t ~ rea r" s e ,. v • d t 0 ~ t "" e r 0 f& de,. s r. 

L..Ol0iNG .. AO'Sol'Ut8 L.aade,. 

EXECuTIO" TIMe: !! 2'-" "I~. (11~) BaUd) SlngTe It.fI.tlon', 

STARTING PROCE,UqE • start and Restart at 200 

"RINTOUT'i " Ya! 

$WlT~H R~G!STE~ OP'IONS ~ Ves 

sw~.& • ROUTINE 'Q 8E RU~ 
SWA. ~ RING aEL~ QN ERROR 
SW 9 ~ ~OO~ SE~EeT~O ROUTINE 
Sw11 , INH!Sfr IT~RAT1~N 
~Wt3 • INHIBIT PRINTOUT 
Swt4 , SCOPE 
~W15 ~ HALT ON ERROR 



MA!NDEC.,1.1",P9K 

Aa!T~ACT 

Pa~. 108 

'~Ts c'o"rlm Is , test of t~e DM11~BB MQde~ Co"t~ol' Multlpl •• er, T~8 
DPeg"arn ls dtvlded l,.,t~ fU"'ct,on~1 test oroues as to, low,. 

apeuo ~I A I I ~;I Ai Soa"'n~"J a~d l.,lna MultlcTe¥8' fu~etl~ns 

tJ'OUtl 11 

O,euc 21 
G,bUD 3 I 

L.ls'n~ the ~861 Test Co,.,necto" 
j, sl~g!. 11n9 1 s tested uSlnc thi 
Test Connector, 
eO"'nect.OlseonM,et 
~o"'nect.019c~nneet 

I:'DP,,!l 
~H111~aS 

Tes~ for 103A 
Test fO~ 2Z2C 

",ode'" 

Medems. 
Modems, 

STORAGE ft The ~outTne$ usa looatJo", 0~00p{660~ 

~OADtNG .. ~bsorutl Loade" 

tXECUT!O~ Tl~E • USe' ~eoe~d~nt 

"R p~ T 0 u T ~ " y 8 S 

SWtT~H R!GISTE~ ~PTIONS • Vee 

SW1.5 • 1 , t e HAL.' ON ERROR 
~W14 ~ 1 t , I L.OOP MN ClJRRE:NT rES' 
SW13 z • SUPPRESS ERROR TYPEOUT ... • t • 
SW12 ~ 1 , I • SUPPHESS TRACE; TRAPPING 
'5W11 • 1 

, 
SUPPRESS !Te:RAT!O~IS 

• I • 
Swt~ ~ 1 

• I • 
e:SCAPE '0 NEXT TEST O~J E:RRO~ 

cable 

, ... t,st.d 

and a DCi"1 



Paae 109 

'~8 ON!l DTagn~stl6 eo~slsts 0' two Da~ts~ The fl~st Is a se,18. ~f 
Trtoremental tes~s Mhlc~ $tatJea! Iy ~"'eek (lut t/'\e ON11 usl!"" t~8 
maTntena~ce ~o~e~ T~e second Da~t ls t~~ o".ll~. exarclse~ w~Tih 
if'l'o\t.is the usef' to d I a I a.ny g 1 ven p~Q,.,e 1 ~ ~ 1 S d 1 a I T no ~i.,.,g.. LJoen 
'"I eomol'etiQn of the ea! I t"'e DptOgram wl I'T te~mT,., .. te tn_ oall aMd t~y 
e.galn·, 

PtEOUIREM~N"S 

PDP e t1 
nNl1 C~a~~ No. 4 used ~t 0"& a~Y tlme) 

EXECUTIO" Tl~E '! 15 'eC, 



MAtNOEC~i1·D~O. 

O~11A sY~C~rOn;Y9 Ll~e u~,t 

'BST~ACT 

ThTs Mal~dec c~nststs Of t~o p'o~ramlt Pl~s', a O~11A exe,ols.~ w~'ih 
ls "un wlt"" II test con""eQto~ (08255) t" ~Iace ef t~e med.m~. T~ls '1St 
,. ~Un u~der a slm~la.ted (softwI,.) eloOl( that rUn' at aODl'oM1Pfta'.ry 
56~H~~ secon~, ~h~re Is t~e p~l"clp'e dTa§n~s'le fo, t~e OP11, ThTs 
O,~g~a~ ~u"S 1~ the ~alnt."a~ce ~o~e wIth th~ OCZ1R~25 eable ~8mev.d 
'rom t~e Syst.,. unTt. r"ls test pflovldees co,"prete dla.;nostlcs fo" all 
eh.~act.~ ~o~e~ of t~e DP11. 

"EQUIREM~NTS 

PJO~.11 
08259 Teet Cen"eetor (If cabl, test 1s to ~e ru~) 
OP11A/~Pi1nA 

S'ORAGE •• K 0' ~'~Ory 

l.040!NG • lbsoJ'ute LQad.!' 

[XECUTIO~ TIME' 4 mln~ • Bel I wi I I rlna 

STlRTING P~O~E'UP~ 

~t~,t ~t 2~~ fer maintenance mode dlag~ostlcs CCabie mUst bl 
pulTeQ from t~. Iyste" unlt). 

5~art .t 210 fo~ 8c0tR.25 cable 'est (08255 Test con"eeter 
myst ~. p!ug;ed J~)~ 

"RtNToUT~ • va! 

SWITCH RrGtSTEq OPTIO~S • ves 

SW15 ~ HAL' ~N ERROR 
SW14 ~ SeO~E LOOP 
SW13 , INHIBIT PRINTOUT 
SW12 ~ I~Ht8IT IT~RATION 
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MAt~rECe11.0AE~ NEW NUMBER • OlOP~ 

OPil OMe~ln8 Test • ~o, tn.H~Us, Use O"I~ 

ABSTRAer 

Tnrs nOn_I.' ~e 'est" 1 s p~' ",a'" r~ fer Qonfl de~ce buT I dl "g ,,, tne OF'11A 
as a Ol'oriu et • 

F'QF'etl 
DPilA 

STORA.GE .. 41'\ 

L.OA~INC-; " Absol'ute L.Qadsft 

f )( EeL T I 0" T 1 fill E " 5 m',." ~ "B e I I VI I r I rl!"l g 

STARTING P~OCE'URE ~ sta~t a"Q Rest."t at 20~ 

"'Rli\;"OLJT~ ., ve!! 

SW15 ~ HAL.T ON ~RROR 
SW14 = SCOPE (NOT USEO) 
5W13 ~ 1~H!B1T PRINTOUT 
SW~2 ~ INHI8IT ITERAT1CN (NO' USED) 
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MAINOEC .. 11"ORL. 

OR11A Oe~lee Reglster 'elt 

ABSTRACT 

,~'s 19 a logle test 0' the CR11A. For '~l~ teet t~ operata, a soe.T,1 
~.'nt.~a~Qe medu\e must be QOMM8oted (M980)~ T~ls test wll I c~eok Gc 
to 32 se~uentl!1 O~11AIS. 

REQu!REMrNTS 

POP,,11 
nRil' 
~9~~ fop ale" ~R11A 

I.OA01NC " AlJ!ol'ute L~ad." 

E!XECUT!O\J Tl~E ., Ab~Yt 2 mll'11 f~r eao~ DRi1A " ~.tr wlll ",..,; at .~d 
ef C!lSS, 

!TARTING P~OCE'u~E ~ Sta~t ~t 200 
~ T", lOw byte of t~. SR sheuld contaln the fl~!t 

DR11A vector address~ 

PRlNToUTt .. Va! 

SW!r~H R~GtST£~ ~P'IONS • V8~ 

SW15 ~ HA~T ON ER~OR 
5W14 I SCO~E ~OOP 
SW13 • lNHtBfT PRINTOUT 
SW12 ~ I~HI8IT TRACE TRAPPING 
SW11 =! l~IHtBIT I TERAT10N L,nOf' 

SWB to ~ wl I I ~. u,ed as veeto, address 11 not 
!e,o, 'OR11A ~'i floatl~g vectors) 

T", assl~ned s'Q~e~ce for floatl"g v,ctors apel 

1 I St'l,.tl~g at 300 _II DC11 f s wT I ! ba asS1g~ed. 
, I 'n'n a".Y t<~11 called '~r (VT1J5, VT"6, L.Cl1) 
~ . 'hen .!'y DP11 01' led fer " 
4 I 'hen a~y OMltA oa! lid 'o~. 
., I 't1en a"'Y D~l1. oalled f~r. 
~ I "hen any OM11BB cal ltd for. 
y • Th.n a".Y DR11A 011 led fo~. 

'hi OR114 ~8vlj. address wl I' be asslg"ld Tn t~8 user .r •• of 7617'6 
'0 '640~0. TiIIl ass,gn"'e~t of ad~r'ss wlTI siattt at trte ~lOh add"ll! 
I IMlt an~ erecae~ do~n~a~d~ USIPS I"d sDliT,I' s~stl~S s~ould stl~t 



'heir a!SlgMm9n t b' s~ecfal d,vlces at the !·O~ ~ddress I I~lt and wo~k 
UQ'. 

?Q7776 t6 76777~ OR11·~ #0 
1677~6 to '6776'0 D~11A #1 
7617'6 t~ '6770:~ DR11A #7 
76'6116 to 761600 OR11A '15 
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ABSTr:ACT 

, n lsi!l ~ ,. 0 ~I e t 8 9 t 0 f t .~ e n N P R G 8 n a r ,I 1 '" t e r f a e I " .. 0 R 13. BIT ~ • ,. • 11 
• soeel~1 ""alnt'''a~ee featu'. that .! lows t.stl~g of ~~p~S wlt""out a 
eUstom8rs davT!8 attac"ed, 

"Et1UIREMENTS 

POp.11 
~R11~ 

STORAGE • ~ • 13m00 

L.OAOtNG " Ab!lol'ute L.eadel' 

[)(EC~'TIO'I TIME" 28 seo. "Be!1 W'!I ~Ing 

STARTING PROCE'U~E • sta"t at ~0~ 

SW1TrH R~GISTE~ ~P'I~NS • Ve! 

SW15 • HAL.T ON ERROR 
~W14 • SCOP~ L.nop 
~~13 • INHt8IT PRINTOUT 
~ W 12 • 1 ~.; H r. 8 t T T RAe e: T RAP 
~~11 • 1~Ht81T IT~RATIMNS 
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NEW ~U~BER • O!OCC 

ABSTRACi 

Tn's 18 ~ !'oels test of the pRl1C! Far t;,ls test t~ operate a s08 e1,1 
maTntena~ce c!b\e ~U9t be oonnected {BC~8R)~ T~19 test wl I I check uD 
to 32 seeuentla! OP11CIs, 

REOUIREM~NiS 

~UP~tl sta~oard eQ~pwter 

OR11~ 
BC~8~ for each ORllC 

STORAGE. The routTn~ uses memory from 00~~ to 5?Z0. 

t.OADIN~ • Apsol'yte Loader. 

fXECUT 1 0\' TIME ~ F'o I' eao~ DR110 about " ",1". 

STARTING P~OCE.~U~E .. sta~tl"g at SA ~"0 all! IwTtohes s~ouJd be dow'" to 
zero. (If not z,r~, bTt 0 to 8 ~I I I be startl~g 
vectol') 

PRtN'OUTS .. Yes 

SWtTCH RFGlSTE~ ~P'IONS e v's 

SW15 ~ 1 o~ yp ,~, HA~T ON ERROR 
SW14 ; 1 o~ UP ~;, SCOPE ~OOF 
SW13 ~ 1 o~ UP '" INHIBIT PRINTOUT 
SW12 , 1 o~ UP 'l' INHIBtT TRACE iRAPPING 
~w11 ~ 1 0" UP .f' INHIB1T ITERA'ION ~OOP 
S~1~ • 1 o~ yp ~;I lNHIBIT ADVANCING TO ~EXr OR11e 
SW08 " ~ wl I r be ysed IS \leoto~ add~.ss 1 f not zero', 

(OR11A haS floating Ylctor$) 

1 I Stafl'tTn~ at JQJ0 all 0011/. wTTI be assigned. 
2. T".", ,nY K1-11/0~11A ca I' ed fof (VT"',VT06 i L.Cl1) 
:'3 I T~e", l.nY ~P11 Ol,lled fO,.. 

• • r-'81"1 anY r)M11A call.d for f, 
~ . ,,,,e,,, anY ~M11 cal red fO,.. 
6 .. T~I'" anY "MileB 0_1 I,d fo~ 

1 • T~'''' anY OR11A called for '. 
114 I T~.,., anY OR11 C called f C 1"', 

'~a OR11A deYl~e add~Iss ~TI I be asslg"8d Tn t~. user Irea of 7677'6 
to '640~,rl T'" a.s'tgn"'8f111~ Of address wlTI sta~t at the "'lat'! add'.11 
r lad tan {If ~ roc e e d d 0 iN n W III II d " usa ~ s a R d 5 ~ e eTa r s y st. m 8 5 " 0 U I d It. ;; t 
.~.l~ asslg~ment ~f s~eclal devIces at t~~ low .dd,esl I 'mIt and wo~k 



UP'. 

707776 to '6777~ 
76771.,6 to 76776" 
7677"6 to i617"~ 
'l6.76~6 to "676r~ 

DC11C ~0 

nR11c *1 
DR11C #7 
(lR11C #15 
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OT11 D I A~:\J"Si I ~ 

ABSi"ACT 

FJa~8 111 

ThTs o'o~re~ Is 1eslrned to test al I t~e ,6notToMS of the DT11.A a"d B 
bUs swlt.c~es ~hlch Ca" ~e tested ~'th~~t aSsuml~g s~eolf'o cevlee S to 
ee O~ tnA s~'tened bUS~ A ~reftt rieal of eDerator lnte,v.ntlon TI 
,eauTrsd ~ue to t~e dual ~rocesso~ nature of tne swTten and t~. 
va,lous ~orle~ of operatl~n centrol led ~~ two two"p~sltfo~ swltchesi A 
,out 1 n ~ I S a r sOp' 0 v I M e d W 1"1 I e h ~. I low s i h e 0 D era tor t 0 S coo a t> ~ • 
va~16us ~nA~shot~ 'or adJ~stmeMt purcoses~ 

RE~U I REht";~"!) 

gDP~11 - oK ~f ~emorY 
D'11~A or B sur swltehes 

l.OADtNr; .. Absorute L~adert 

E X E C i.J T I 0 ,; rIM £.: .. u 6 era t 0 ~ d e !'!l e 'H; e nt, w hen don 8 • the pro g ram 0 1"1 n t s 
out "e n 1"1 0 f pas SUI 

STARTING PPOCE~JqE - Sta~t at 200 fOr OT11;8 
Start at ~b0 for DT11~A 

SW!'iCH Rr.G'STE~ ~PTIONS 

51~t5 =: 1 O~ UP 
~H~t 4 0; 1 OR UP 
SW13 If 1 OR UP 

SW'2 ~ 1 Qt( UP 
~W11 '! 1 O~ UP 
~W10 :: 1 OR UP 
SW09 c 1 O~ UP 

SW08 • 1 OR UP 

• Ves 

· 
• , t · · , , · • I • 

, · , . · · , . · , 
, I , · • •• 

• I • 

HAl.T ON E:RROR 
SCOPE l.OOP 
INHIBIT E~ROR PRINTOUT IF SCOPE l.OOP IS 

REQUESTED 
1NHIBIT TRACE T~APP!NG 
lNHJBIT SUB.P~OCRAM ITERATION 
INHIBIT POWER rAI~ TESTING 
INHIBIT MMST SWITCHED BUS POWER rAIL 

TESTING 
(ON~Y C~ECK TO SEE THAT AC ~O sets) 

INHIBIT A~l. SwITCHEO BUS ~OWER rAIl. 
TESTING 
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'85T~ACT 

Tne fU"ct,~n 0' the DX11P d'ag~o~t'cs ls to ye~lfy that the OXitB 
lmolements tl"le funetto"a! flew. dla9ramS llTu8tra t ad 'n the 0)(118 ,,'T~t 
set. TnA DX11 dlagnostfe oacka;e co"slsts of four tapesl 

1~ o~nxA~rrev' ~aln~e"a~oe clock 1 
2~ DxOx~"tr9v~ ~aTnte"a~ce elock 2 
S~ ntnX~~rr~v' d~ d 1aanes"o exerelsir 
'. l"1iOX~etrev~ on,\,l!"'le_maIMt8nano'.Clook eie,clse,. 

T~. dlaa~ostlc! w8~e dlvlded '~te four tlP~S beoJusl of t~8 eK wo~d 
MlmO,.:v I'i"qt reQul"ed to SYDPOr' "'f"'~Um systems and '0" fu"ctl"nril 
la'aguar~sl -It ~,s felt t~at saf,gYa,ds shiuld b, take~ to l"sure that 
"0 0"8 1~aeV8rt."tTY ra.n tne Qnllne", mat"'tenanceecabte a.'rolsl' w""TTa 
eonnectad enll~e t~ I~M •. It was 'I'so 'elt t~at t~. fUMctlonal 
'Iaaratl ~n ef tests wO\Jld faQ' 11 tilte adaot 1 ~n to ACT 1 t ,"'d OMP 
'8.tTno: The,s ~Pa Also two other MAINDEC~s suoco~ted by dT.g"ostT~s 
that rU.., t~. D~11a~ 

1~ Commun'c8t'o~ telt p~o~,am (CTP) 
2 " G i ,.. e ~ art 8 ! t p ~ 0 ~ ~ • m (G T P) W 1 t ~ 0 X 0 V &,. I ,~ 
lot~ 6' +'h~S~ tests operate J" t"". m.l"tenanae med. and we,. destIned 
, 0 d e t • ;, t u "" 1 e U !IJ de" I ". '''' , 8 " a 0 t , 0 n C) ~ 0 b I • '" S 'R A d d I t 1 et n" I r ~ c , " w a I a 
"p,soo'"'o.,." "'O~I So that l~t'~aotlon DPObi'ems ?ftaY be detected w~TTe 
ftu;'nlno enll"I'. 

~OP11 (mTnlmum 8K wo'd~ memo,y, 
.SR~~3 (or eeulv.lent) 
~x11~ 
M"n~.~a~c' oables (or .~ulY.le"i) 

'f 0 '" I , n e '" ~ I 1 n t 11'\ .. ,., C • " cab I "d 8 X I II Q , s. rr 1 s t 0 b " , u "'. 

STORAGE • ~reg~a~s r~ad 1n ~K Qf memery 

1.0AD!~G 

(XECUTto~ 'l~E • 1~ ~I~.,al the~ run 10 to 20 ml~ut.s 

STARTING P~OCE~U~E ~ 2~0 

'R1NTOurc; 

SW1TCH R~G!STE~ ~P'lONS ~ vee 



SR 151.~HA~T ON ERROR 
~~ 1 4 •• ,SCOPE ON TEST OR ERROR 
SR 1~'t,lN~I91T PRtNTI~G 
~H 12 •• , TVPE SHORT ERROR REPOPT 
~ R 11.,. I t N ~ 1 ~ 1 TIN" ERA 0 T 1 O~! S 
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SR l' ••• CQ~TRO~ MAINTE~ANcr e~oc~ (MAINT. eLKJ TEST ON~V) 
Sk 9 81 ~DDT TRAP ON ERROR 
~k ?, ~MUL'lP~[XER C~ANNE~ 
~k 1 •• ~SET BUSV ENA8~E 



o x ill B M E ~, 0 0 v E R L. A Y TOG T P 

'hi ri,lnel~la ~els~n for t~i .~18tenee Of ihls ove,lay Is to meaSu~. 
OXi1 Ivs'e~s latency and ,"tar.o"on: 'hI OX11 Yel' sDaeljl 
",.Tnt."I~Ce loole to O.~'8 fa.st ~lPRfS', TI"!19 ls tn. fast sel'vlee .. T;" 
•• ;vlo •• eu t a~d eaUses d.t. to be "ansfer,ed at r.tes uc to t", 
MaictMUPP! II I'owable. 

'he t,.an~fe~ ls l~pla"'Qf'l'te~ b'l IOldln; a" IBM chan,.,,!' slmulator 
'.alst.~ wl~~ l ~~lt9 data pattern. T~.n ~ha OX bese add'ess and bv~' 
eaunt ,.~19ters I" tnltTaTI%er'1 .. "d tMR .D~ 19 to go. W",,, t~, 
~P.MS." ls o'~~I.t., t~. ox tntef'rUDts a~d o~eeks fo, NPRTO and ~a~a 
'P'O~I'. 

1. '0011 ,,,st.~ (12K ~e~o~y) 

7. .Igh Soeld R'a",' 
~. ~O~.~I' '8~mln'l 

S'ORACE' •• ~t)g,a'" TOldS 1n t~8 12tn K b."k 

LOAOING • 

EX£CUT!O~ 'I ME ~ £"d of nasa rs determlned bv the ~ost 
p;o"ram GTP. 

ST1R'lNG PROCE~UQE • ~.f. GT~ eocum.~t.tlo~ on ov.~la~s, 

'R!NTOUT' .. YIS 

.wtTC~ ReGtSTE- np'lO~S • va! 

A~ I~c.tlo~ OXtNIT t~. grOg~l~ halts ,~~ '~Deets t~e oX11'S v •• t~r 
address to 0' ,~ ,~. sw'tc~.s w~." "oo~tln~'" Ts prlssed, 



OX!18 DIAG~OST'C (~AJN'ENANC[ CLOCK 2) 

ABSTRACi 

Page 121 

'h~ f~~e.l~n o~ the DX118 dlag~Q$tlc, 1& 10 ve~l'Y that the QX1!e 
lm~lemen~s t~e funet'o"a l f IQW dlagr'.m$ 1 rTust;ated 1" tl-\8 0)(118 ,,,'Tl"lt 
s.~. The Dx11 dlagnostle Daekag. eo~sls's of 'OU~ tape" 

1, 'lDXA~trev1 ma'ntera~c. cloCk 1 
2. 'XOx'etrev) maIntenance ClOCk 2 
~. ~2nXG.rrevJ DX dlagnostlo ex~relse~ 
4, ~anXH",rrevj o~'ln."'mal,.,tena.nee"crook e)Cef'clse,. 

The dlaQ~ost'cs we~e dTvlded Into four tapeS beclUss of t~e 8K wo~d 
,"e~ol'~ ""I"'lt reQuired t() sup~ort "'ll"\l'mu~ svst."s fOft fUflIlctTenil 
safeguar~s'l It '.-las fert tMat safeguards s~oul'd be taken to Tn_up. 
;hat "0 one lnadve,.tently ~an the onTl"8~m,TAt'nanee.o,bre eMerctsir 
\tIn'le eo~neote~ on1'll"let o lCM, It w.s als~ felt t""at t,.,. fu~ctl~"'i 
seekratl~n of tests w~uTd faelll~ate adaptlon to ACTl1 and D~P 
testTna: Thep~ ~~Q also two other MAINDEC's sUCDO~t8d b~ dlalMostlis 
tna.t run t~e D~11Bi 

1. ~o~munloatlo~ test P~ooram CeTP) 
2. ~e~e~a! Test p~og~~m (GTP) wTt~ OX overl,y 

80th cf thes a tests operate '" the mal~te"~nee mode lnd we,. desTI".d 
to deteet l,JM1~us devloQ lrlt e ractlon p,.Qelems'. AddltlonalTy CTP has. 
"I'esoond~rff mo~e so tnat I I"Iteraot I on p,.ob rams may. be deteoted w"TTe 
fI\Jp,nlng ;'nllne f

• 

PU P11 (mlnlmym 8K wo,ds m8~or~' 
ASR~~3 (6r 8~ulyale"t) 
I)Xll1 
Ma'nts"a"o@ oa~les (Or eaulvalent) 

tf OMI 'ne"~aln~eMa~ce~oabted exeratser 11 to be PU". 

STORAGE ~ 9K 

\.OADtNG • 

STARTING PROCE'URt ~ 2~0 

SWITCH R~G!STE~ ~P'lON5 • Va! 

SH l' ••• ~A~T ON ERROR 
~R 14 • t .SCOPE ON TEST OR ERROR 



~H l~, •• tN~IAIT PRINTING 
~R l,-".Tyg~ S~ORT ~RRnR REPORT 
~R 11.".tN~18IT tNTERArTtONS 

~a§e 122 

SR l~ ••• eONTRO~ MAINTENANCE CLOCK CMAINT, eLK, TEST ONLY' 
~R ' •• ,~D1T TPAP ON ERROR 
SR ', •• ~MULTIP~EXER C~ANNEL 
~R 1 ".~SET ausv ENA8~E 



OX!le DIAG~OSTtC (OfF ~INE lXERClSER, 

ABSi~ACT 
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T~e 'u"c+l~n 0' the DXilB d!ag~ost'O! 1& ~o ye~l'Y that th, eXi!B 
1 '" 0 I em en t s t Me f l,J not' 0'" a! f I "w d' a gram s 1 I T us t rat edt n t ~ e 0 X 118 0 .. 1" t 
s.ti~ Th~ OX11 dlagnostlc ~aOkag, eo"slsts of four tapesl 

1, ~e~XA~trev~ ~a'nt8Manc, OIOCk 1 
2, ~xryxr.r.~evJ ma'nt.~a"oe O!oOk 2 
3, ~i~XG~trev, OX dl_onostl0 ,x8'cTse~ 
4, "ir,X~ .. Crev) enl 1,.,e-mal",t'nanee-oro1k 1)(81'01.,1' 

'"a diaQ~ost'c8 ~e,e dTvlded Into four taPeS bloaus. 0' t"e 8K wo~d 
""",OilY I'l"qt reQul,.ed to SUPport mlrqmu,,; systems and for fu"ot18na' 
sa' e e u a ,. d s " I twa s f e l t t ~ a t 9 a f e {' Y 8, ,. diS ~ 0 u I d bet I k , n t 0 f n s u ~ • 
~"at "'0 ens lnadvertentlY ~a" the onll,.,.~mal~t.nance~c.bre exel'cTler 
w"'le eo.,necterl onTr~1 to 16 M• It was also felt t~ .. t t~e fy"ctlenal 
I.ca~ailen of test' weul"d facfl 'tate ~d.otlon to AC"11 and Otjp 
"ltTng~ There are also two oth,r MAINO£Cls suppo,ted bW dlaQ"ostTis 
'~ run t~e D~11Si 

1, eQ~mun'cltlQ~ Test P,ogram ctTP) 
~8 ~8~e~a! Test P~oqr~m (GTP) wTt~ OX oy.~lay 

Both 6f +heae tests eparate In tne m.l~ten.nC8 mOde Ind Wel'8 desllned 
to d e tee t u " 1 e u S d e v lee 1 '" t e r _ 0 t tOM p,. 0 b I ems '. Add 1 t 1 0 n. I r'i C T P h a. a 
"'esriond.'~ ~o~e s~ th~t I"taraetlan p~ohl~ms maY be detected w~l're 
,. uP,,,, 1 n ';l e nl I "e '. 

POP11 tmTnlmum 8K words m8~O'Y) 
ASPe~3 (0, aaulvalen t ) 
Dxj1~ 
~alnt."a"ce ~ables (Qr eQulvallnt) 

!f o~I'ne·~"nte"anoe~oabl.d 8~e~clser Is to be run~ 

STORAGE • "K 

I.OAOING .. 

£)(t:CUTIO~1 T1ME • 1" 08"er .. '!' they run 1~ to 2~ ~lnute8 



SH 1~ ••• ~A~T ON ERROR 
~R 14 ••• SCOPE ON TEST OR ERROR 
~R 1~.,.tN~191T PRINTING 
~R 1, ••• ,yPE S~O~T ERROR REPORT 
~ R 11 I " " t N W 1 !3 ITt N T e.: R A. C T 1 0 ~1 S 
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S R 1 "I! t t • r. 0 'J l R 0 L. M A I NT E ~J A N C F. C l. 0 C K (M A 1 ~! i I C L. K • T E: S TON I.. V ) 
SR ~ ••• :DDT TRAP ON ERROR 
~R ;;t ••• '. MUL 'f 1 F'I.EXER CHANNEL 
C; R 1 • , ••• s e: T 8 1..1 S V E NAB L. E 



OXi18 DIAG~OST!C (ON LINE EXERCISER) 

ABSTRACT 

'he functfon 0' the ~X11R dlagnostlos 11 io ye~l'Y that the eXl{B 
lmeler.1Pn+'s t~e f!~notlo"al f I()w dla9rams IITustrated In the OX1~B c'T~t 
set. Th~ Ox11 dla~nostle nae~ag. co~sls~s of fou, tapeSI 

i. '~~XA~~rev) malnten&"oe elock 1 
2. 'x~X~.Crev~ Ma'~tenanoe el~ck 2 
3. 'tuXG~trevJ OX dla~nos~lc exerelser 
4. 'tnX!1~rrev~ onll"e"mal"tl'r"\anoe.c\,oek exe"clser 

Tha dlaQ~o~t'c~ we;e dlvlded 'nt~ four taPeS because of the 6~ word 
,.,e,"o,,~ l'l,qt reQuIred to sYI'PQr t Ml~t~u~ systems and fop' fUMot)onal 
saflH~uar ...js~ I t Was fa rt that safeguardS s~ou Ie be t,ken to 1 nSu~e 
that "6 ~n~ ln~dvertlnt!y 'a~ the en1rne;ma'"tenaneewOlble e~arctser 
whTla oo~necte~ onTII"I8 t~ tb M, tt was also felt t~at tl'\e fUMctlonal 
s'Da~atT;"n Of testS would faQlllta" idlDtl¢'n to ACTI! and Dr.iP 
testTng' Ther~ ~re also two other MAINorcls sUPDorted b~ dTaGMostlis • ~at rUM t~e O~11al 

1, ~o~m~nlcatlQn Te't P~ogram (eTP) 
? ~.ne~a! Test program (GTP) wTt~ OX overl.~ 

Both of thes~ tests operate fn t~8 m..l~tenance mOde and were desllned 
to dete~t unl bUS ('!lev I ee 'M~eraet I on p~Ob leme. Addl tl onll ry C'P has a 
"P.stJo"'de~" "'o~e s~ tha.t 1",t8l'tlotlon p~Ohl.ms·fflaY be deteoted w"TTe 
, U ,., M T n Q 0 n I' I n e f. 

PD P11 (mTnlmym 8K words mimo~Y' 
ASRe33 (~r e~ulva,ent) 
r'lX11' 
~alnte~ance eables 'Qr eQulvalent) 

'f o"llne~malnte"a"ce·eabled '~8~olser }s to be ~U~~ 

STORAGE 'It ~K 



Sk 15 ••• ~A~T o~ ER~OR 
~R 14, •• ~CCPE nN TEST MH ERRnR 
~R l~, •• tNWIBIT ~HINTl~G 
~R l' ••• TY~E SHORT ERROR REPORT 
SR li ••• !N~191T r~TERAcTto~S 
SR l', •• CO~TROL MA%NT[NANCE c~ec~ tMAINT, eLK, TEST ON~Y) 
SH 9 •• t~DDT TRAP ON ERROR 
~R ?, •• ~MU~'IPLEXE~ CWANNEL 
~~ 1t •• ~SET BUSV ENA8~E 
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NEW NUMBER • DDG!A 

ABSTRACT 

1'hTs is ~ t~IO ~attt logle test of the arp~aqrao~lc tep',"I~ar fer 'MTs 
test tM~ two ~al~t9nanee sWltoh wI I I be used~ T~ls test 19 deslgMed 
to test ai' 'unctlo~al reglste~s and lnterruot veoto~ 1n t~e 
a Ichaa"a~h 1 0 ·n Sp raY cpntrQ I". Thl s ~regram does not t~ce.out or 
elspT&.~ ~nY mess~.ges, Tna prOgrfll'n wll r only halt on a" $r-ftOI", 

REQUIREMENTS 

L.01DING .. AbSOrl.lte L~ade" 

r.: X r CUT t 0 \' ,. 1 ~ E '" Sub t 8 9 t 1 t a I< e sa!) P " Q. I 

Subtest 2 t~Ke$ aopro¥. 

STARTING pROCE~URE ~ 2~0 

1: 8eco~d 
30 seconds 
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NEW NUMBER • DOGTB 

AS!TRACT 

,~'s 11 ~ two ~art logle test of t~e alp~a~r.p~', termInal. for '~Ts 
tIlt the two ~aTntenanQ' 'wftc~ wl I I n~t be uled. ThYs ,est TI 
dlSIgned te te!t aTI funotfQ,."r reglet.,.e and In;,,ruot vector 1'" t~. 
,lehaa'aer,lc dls~lay centrel t T~8 Pl'ogram wT I r on!"y "'a.lt on a" 8"'0", 
~ErJU!REM'-NTS 

GT 40 syste~ C11/0~, dlsp!ay Droc~slo, .nd VT14 leoel' 

STORAGE • er~g~a~ used m~moryrQcatlonl 1.1500~ 'I'S t~a" 4K of m.mo~y 

~OAQtNG " AQ!orute Loade, 

[XECUTto~ TIME ~ Sub test 1 takes aDPI'O •• 
$ubtest 2 taKes aDP~OWI 

STARTING P~OCE~U~E • 2~0 

{5 s,cends 
12C:'! I.eof'llds 
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t;T4~) Vlsual' Display Test wlt~ VRt4 Dfs~I~~ 

ABSTPACT 

'hTs o~o~pam c~ntaTns ~ 98r'.s Of ~a'ter"s t~at are used as alds Tn 
the a r 1 ~ n ~ e n t ~ n dad J U !i t rn 8 '" t 0 f " h • G T 4 " d 1 s e I a ~ " r 0 , ~"l. t • lit ~ • 
~a'nte~a~ce swltohes a~' nQt ~sed "o~m.1 o6sltToM, 

REClW I REf'r1~NTS 

Gj 4e Syste~ wlth VR14 dls~lay seeol 

$TORAGE • rrog~a~ used me~orY ,'oQation ~.lg0Z~ less than 4K of meme,~ 

!.rOAD!NG " Absol'ut.e LQader 

tXECuTto~ T1ME ~ NA 

STARTING PROCE~UR~ ~ start a~ ~~e 

SWITCH REGISTt~ OPTIONS ~ Yas 



ASSTPACT 

'hi QAGT' ~lag~o!tTc p,o~r.m Is ~rltt." to be used as a" .'d to 
~.idwa" debu~gl"a a"d ~a'~~enftnoe of t~8 GT.0 ROM bootstrac IOade~~ 
'hese Dr~g'ams mfti als~ be y,ed as I data ~elllb, Ilty tes'~ 

TMe avall'able tests arel 

~RG0 • ~Og'O T~sts 
~RGl • ROH data dymp to the OQ~Sele tel.tyoe 
p~G2 'If STngle ROM add~~ss read data I'oog 

~T40 Dlsjla~ p~oe.sse~ with ROM ioctlt~ac 

STORAGE. ThIs P~ogram uses ~e~orY loc.tlo~s 0.7~Z~(8)~ 

1..0AOtNG • Ab!ol'ute Lead,,. 

£ X E CUT ! a " T p~ E " P ~ G %'l t a k , saD" r Q x • ,S e con diP 8 I' D asS 
P~Gl N/A 
PRG~ ~/4 

STARTING PROCE~U~E ~ ~200 p,.eg'i~ 0, ROM ,'iglc test 
0204 Pr~g~i~ ~, RO~ dita du~p O~ Do~sol' TTY 
021~ Prog'a~ 2, 81Mall ROM ~ •• d 

SWIT~H R~GtSTE~ 'P'ION~ • Ves 

5W15 ~ HALT ON ~RROR 
~W14 , SOQPE LOOP 
SW13 • INHtstT ~RINTOUT 
SW12 '! NOT USErJ 
SW11 • INHIBiT ITERATIONS 

~A~E: AS AL~ V9'2 



aT40 Qulek ve,lfy 

A8ST~ACi 

Page 131 

NEW NUMBER • DDGTE 

T~Ts o~o~ram Is a ~~lck ~o.n~go test of the GT40 syste~. The our~os. 
of thYs test Is t~ QUlcklY ldentJ.y a~y o~oblem l~ the s~stem~ T~e 
D,eQ~arn \tIlll staf'lt t"'e dfsola.~ I"d tnen TnltTate the comn"uP'llea t Ten 
11 Me I. 
,~~ baek~reU~d ta$~S a~& e~eouted, t~8 flr~t 19 a GT~40 ROM Ye'l'y 
test. the s6eo~d tas~ ls a worse case ~OlS~ test t~'u ~e~orY~ 

RlQUIHEMENr~ 

GT~~ syste· (11/05, dl,p1ay =rcc~sso~ and VR14 'oace' MOdem 
te~t oo~~e~t~r ~h'oh OQ"n'cts data out to data I"~ 

STORAGE. Thls P~Ogram used memor~ leeatlo~s e.7~00 less th.n 2K ~f 
~emO"Y 

EXECUT!OV TIME • 1~ Seeonds 

STARTING PROC(~URE ~ start at 200 



~~40 OVEoLAY p,R GTP-l1 

AB!TRACT 

Pale 132 

'nT! c'oapam Is a QUICk go~n~go test 0' the GT40 system u"dep GT.~ 
,~. cu,~ose ef th's test 19 to Qulokl~ ld8Mtlfy any o~oble~ 'n t~. 
I~stem~ T~e D~OgPam wll' sta~t the dls~I'i~ and the ePe,ater must 
v.~t'Y t~e d's~la~ patte,"; 

REQUtREM~NTS 

~T4~ syste~ (11/0~, display ~rec~sso~ and VR14 ScoDa' 12~ if 
~e~oPv, 

STORAGE. th's p'OQram Y$ed ~emorY loc.tlo~s 4~Z00.4500e <ress t~a~ ~K 
of memopv>, 

~OAO!~~ • 

£X~CUTto~ TIME e ~lk8 GTP 

STARTING PROCE'~RE w ~lke GTF 

PR!N'OUT~ • ~f~e G'P 

8WtTC~ R~G!STt~ ~P?IONS 

S~ 1~.1 INWIBIT GT"40 OlSP~AV. 



J(Eil LOGIC lEST 

'BST~ACT 
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NEW NUMBER • 

T~T5 test 15 t~ be used as an EAE logle tljt f~r t~a POP~11 wlt~ t~8 
tAt oDtTo~. It tests ai I t~e fu~ctlens of t~e tAE wTt~ sceclfTc 
~u~eer cembl~at'ons~ 

POP.,11, KE11A 

STORAGE • 0 ~ 17200 

L.OADtNG " Absoryte Load'" 

EXECUT 1 0" l' I ME • 40 leo.· ..., f tM a I I sw I tOMes down 
8 e I I ~I I ! I "" g 

STARTING P~OCE'U~E ~ Start IMd Resta,t at 20~ 

"Rti'\TOUT~ 111 Yes 

SW1~ = ·~A~T ON ERROR 
SW14 = SC'Pr ~OOP 
SW1~ = tN~lBIT PRtNTOUT 

SW1' • IN~lBIT TRACE TRAP~ 

SW11 • tN~lBl' ITERATION ~OOP 
SW1~ • ! ~p UP ~,~ 8E~L ON ERROR 

~ or OwN ~~~ Bt~L ON PASS 
COMP. 

SW01 • fN~ISIT MU~T/OIV TEST 
SW0~ • fNWIRIT SHIFT/NO~H TEST 



M A , N !j E C ~ 1, 1. 0 ~ T • 

1(£11 EXe:~C!SER 

ABSTRACT 

T~'8 test ls te ~e uSed as aM EAE ex.,c'!e~ 'or the PDP-l1 w't~ t~e 
fAE ~ct'~n~ It ~Ists the divide a~d multl~IY wlt~ rando~ nU~be'S~ 

REQUtREMEt .. TS 

II'LH""tl, KE.11A 

L.OAD!NG • Absol'ute LOader 

[XECUTI0~ 'l~E ~ 65 see. with a! I swl'O~e~ down 
"8el' will rIng 

STARTING PROCE~Jql ~ Sta~t and R.sta~t at 20~ 

p~tNTOllTc; .. ve! 

SWtTC~ REG!STE~ OPTIONS • VIS 

5~15 ~ HALT ON ERROR 
5~14 ~ SCOPt LOOP 
S~13 ~ INHt81T PRINTOUT 
SW12 • l~HIBtT TRACE ~nop 
Sw.11 • 8EL~ ON ERROR 
~ ~: 10 • 1 0 I" Up·, t, I N ~ I BIT ! T e: RAT I 0 ~J ~ 0 0 p 

~ or OWN ;~, RE~L o~ 1~'0 PASSES 
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NEW NUMBER • DBK£A 

ABST~AeT 

!M'S ~rog'a~ test! the KE11P (PDP~1t fleatl"Q l~st~uotTon 
S.i(rADD,r~UL, end FDrV») o~t'Q~ wlt~ 'l~ed "umber p.tte~nS, US'"Q 
.aeh realsti~ ~t !$ast O~06 ~s the stack c~l"ter~ It also ChIcks 
stack ovapflo~ and t~at the floatl~g I~siructlo"s ea" be l"ter~u~t.d 
Cby the eOP'lsn Ie teletype). r.." Program s~ou I'd be run for at "east 2 
"IIS8S wl t~ al r awl tehes dOW,", I 

REaUtREME:NTS 

PDP~tl (K011A) staMd.rd compute, wlt" KE11P eptlon 

STORAGE ~ The ~outTnls use memory ~ w 17500 

~OAD!NG " Absol'ute LOader 

[XfCUTtO~ TIME ~ 15 !so. 

STARTING FROCE~U~E ~ sta,t at 200 

"Rt'~'OUT~ ., Yes 

SWITCH R~GtSTE~ ~P'10NS ~ V's 

SW15 ~ 1 t , ~ HA~T ON E:RROR 
~W14 ~ 1 , . - SCOPE l..OO~ 

SW13 1;1 1 - . . IN.,!81T PRl~iOUT 
~W12 a 1 · , . l'J~t81T TRACE: TRAPPiNG 
t;W11 , 1 r INHI8lT ITERATIONS or , , ~ 
SW1Z .. 1 · , . 8El.L, O~ ERROR 

0 t • t i3El.l.. ON PASS CQMPl.E:fE 
SW til 9 ~ 1 

• • t 
L.OOF' ON E:RROR 

SUBTEST 

SW?I.& " 1 • •• L.nOp ON TEST IN SW(;I~) 

CAUT!GNI (SW(QIJ) tl.re alSo u,ed fo,. ~OM were 
"..Tntena~ce ea;d. 

match wIt", I(M11 



4BSTRAOT 

'hT' D'~a,am ,~.'oTs.s t~. KE1tF 110"'"0 
psue, f~ULI ,OIV) with 'a"dcm ~u~b.r 
onecked aOll"st ,esults octalned usTn, 
so't~a~e ,outT"II~ About 200 oa, ••• 
0' i d. b r, Tty. 

AE:QUIRtME:NTS 
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Del~t lnst,uotTons (rAOO. 
catt.,~s. T~. anSW'~1 a;8 

t~. eo"es~o~dTng POR'R1N 
th.ourd be !'Url to e'tabrl.~ 

~OP.tl eWD11A) sta"d.~d cc~out., wlt~ ~El1r optIon 

STORACE. The ;outTnes use memory IOOltlon 0 .. 11500 

L. 0 , 0 t N G • A tPJ 0 1\1 tel. e ad e , 

EXECUTtO~.'IME • 5 SIC~ 

STARTING P"'OCE;'URE " ~. rways start at 2210 

"R!N'OUT~ .. VIS 

sWtTCH ~~GtSTE~ ~P'IONS • VIS 

'H1f15 II 1 · . , H4~1' ON E~ROR 

SW14 ~ 1 • , t 
SCOPE; I.OOP 

QW13 .. 1. • •• I~i;16tT PRINTOUT 
SW12 :I! 1 , .. I 'J ~ ! BIT T~ACE TRAF'PfNG 
SW11 , 1 • •• I ~J~! 81 T ITERATIONS Or 
Sw1~ • 1 I , , BEL.~ ON ERROR 

0 · . , BF.:L.L. ON PASS COMPL.EfE: 
SW09 ;I 1 t t , L.,OOP DN E.;RROR 

SUBTe:ST 

SW~8 ;; 1 , . , LJ'OP ON TrST IN SW(61~) 
~W?'1 ;a 1 

( 
l~JPl1T DATA F'R~M TI10IE TELETVPE 

• • ! 



KE!lr SV~TEM E~ERCtSER OVER~AY 

ABSTRACT 
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T~Ts DrOQ~am 1$ aM oYQrlay fo~ GfP fMAINO~C.11~OcQGA) or C,p 
(M'INOEC.l1~D~~CA) ~hTo~ tests the ~E!lr ~POP.11 'Ioatlng IMs'~uotlin 
Set (fAD~. FMU~l '~d f'IV), uslno al I ~e~lsterl w't~ f'xed Mu~ber 
Dattern.s: ~ve~'lew, u~derflow, a"d dlvlde bv ze,e ,re checked to 
Tnsu~e t~at the e'ro~ tr~p works. 

REQUIREM~NTS 

PDP~t1 (KD11A) staM~a'd qomDyte, wTt~ Kfl1r QPtlcn and a 
~r"l~u~ ij, 12K Of ~e~or~. 

STORAGE - GTP ~r C'p ~ 0 to 37500 
KE11' Overlay ~ 4~~00 to 5'500 

EX E CUT 1 0 '! T 1 ~ E • 

STARTING P~OCE~J~E ~ SA8 GTP Qr CTP 

"RlNTOUT~ 

SWIT~H RrG'STE~ OP'IONS 
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48STRACT 

ThTs c~o~r~m tests t~e loglo Of the Oyoll~ ~adundaney c~aok devl~e 
CK(jl1A)', 

F(E~U I REHEi~TS 

ST~RAGr. • bOCS~ 0 tMru 450~f 

~OAD!NG e Abgo'"ute Loader 

[ X E CUT! 0 \1 TIM E w ~ m' n'. 

STARTING RROCE~UR~ ~ sta~t a~ SA?00 with SWR15 Sit, SWR14.~ reset, 

ptRt'·n'OUT~ '" ve! 

SW15 

S~14 

SW13 

S~12 

S~11 

• SET, ~A~T ON ERROR 
"(SE1, 8YPASS ERROR 

a Sri, SC~PE ~OOP ON ERROR 
RrSET, BYPASS ERR~R 

~ SfT, IN~181T PRINTOUTS DU~ING SCOPE LOOP 
HPSET, AL~Ow PRINTOUTS DURING SCOPE LOOP 

~ SPT, !N~I81T TRACE TRAPPING 
HFSET, AL~OW TRACE TRAPPING 

• SrT, lN~I81T ITERATIONS 
RESEl, ALLOw ITfRATtONS 

• SW6 a~o SW5 ~ SW0 are desTg~ed 1n t~8 select test 
mOde saotlo" ~n o~~ 6 ~ '8 



NEW NUMBER • O~K~A 

~Lil or ~L11 Teletype test 

ABSTRACT 

The KL11 Teletvoe Tests oo~s'st of a PIC~aqe of test p~ograms deSrgned 
to test t,l"I~ telet~pe IrlJ:)yt",output rogle. t~e paper t,pe reader a';'d 
CU"Ch. t~e p~l~ter. and the keYbea~d. All tests a~e t~cIUd.d 1n 0"8 
object t9-0 e • The ava\ rable test programs are rlsted here 1n numerTcal 
~"'der I 

P(iRl 
PGR2 
'GR3 
'GR4 
peR5 

PG~6 
'GR7 

• C~mbJ~e~ lnriut~eutput 
I'~gl c tests 

e Rea 1sl" Test 
e p,. t nter Test 
t" P:,Jneh. Test 
~ K8yboe.F' -i Tsst 
~ c6m~l"e~ Peader~Punch~ 

p;'\ "ter Test 
~ Rea~e~ ~xer~l$s~ 
~ p~l~ter Exe~c'ser 

PGR10 

PGRll 
PGR12 
PGR13 

• Sp8cTa!' Bl~a~~ Ceu~' Pattsrn 
Gel"'erato,. 

~ Pu~o~ CI'~c~ AdJustmeMt Routt", 
,. Reader Croek Adjustment Roytfne 
• MalnteMance Mode Slng\e eMir

acte~ Data Test 
• Maln~e"a"ce Mode So.clal 

81~a;y Cou~t Patte," T,st. 

PRGZ t~r~u~h PRG5 are the actU~1 TeletYpe tests. 
PRG6 t~r6ugh PRG14 are uti Ilty a~d mal"tenanee routt"eS~ 

REQUIREM~NTS 

POPe11 
A~R3~, K~R33, ASR35, KSR35 Telet~ce 

l.O'DtNG .. Absol'ute Leadel' 

EX e: CUT I 0 Lt r p'" E l!t 0 e 0 end son Dr" g r a'" beg," ~ u ,., " ~ R 6"" F' R 6 4 ;, a I tat 
e~d of Dass at ~OC ~020Z6 l' SW10 not sat~ 

STARTING PROCE'U.~E • Sta~t at 20~ 

Sw1:> • HALT 
5W14 :I SCOPE 
~W13 :I t~HI81T ITERATION cnUNT 
SW10 = L~OQ PROGRAM 
S~~9 • SELECT ~OUTINE 
~w?8 = DtSA8LE STAbL MODE 



MA1NOEC~~1~02D~ ~Wl1~ 

1.1", rr.~ueney Clock Test 

ABST~ACT 

l~Ts o'o~ram tests t~e Kw11b Ilne f~'Quenow oleck~ It v,IIdates 
e'ooer eoeretlo~ u"der both Tnterrupt and ~o~~T"te'rUPt ~odas. It 
'e.ulres t~e ocie~a~o~ to ~en'tor Its o~e~ailon wlt~ a cloek eaCabla ~f 
measwrlna tJme 1M geco~ds. 

~EQU!REMF'NTS 

POPe11 wTt~ ~W11~ 

STORACE ~ ~ • ?~0~ 

I.OAOltJG " Ab!orute LoadsI' 

eXECUTrO~ TIME. 1 m'n~ 

S TAR T I ~! G pRO C E :'HJ ~ e: " 2 eI ~ I 6 '1 ~ t, ~ I "e f ~ e 0 u en" ~ 
~ 222 = ,~ ~i, ~'"e rr8auenc~ 

"RtN"'OUT~ III Yes 

swtT~H R~GYSTE~ ~P'10NS • ~o 
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MAt~,OEC,,11·C2G. 

ABST"ACT 

ThTs o~o~ram tests t~e KW11·P ~8.1 tlme el~ckl 1t ~onta'~s a sIple! ~f 
l~cremet"l.al reutl~eS that test the eo,.,t~oT and sta.tus reglate', ceu~t 
set buff~r, eojnter, a"o IMt'rry~t vector add,esl usln; 122KHi. 12K~,-, 
60H~. ~nd exte~M~1 f~eQuanel~S~ 

REQUtREMtNTS 

PDFI,,11 
I(W11:J 

STORAGE. Th's O~ogram oecuples memo,~ f~o~ ~ to 4664 

L.OAD!NG ... Ab!lo lute Loade, 

EX£CuTIQ~ TIME. Baslc test reoulres 15 sli. ce~ pasS, tl~l"g telt 
reQul,as 4 mIn. oer ~ass 

5TAR.ING PRQCE'U~E • 200 basIc test 
2~4 tlmtrHl test 

SWITCH R~G!STEq tPTIONS "" ves 

SW 15 = 1 OR UP f HAI.T ON ERROR . . , 
Swj4 ;; 1 OR UP 

, 
SCOPE: L,OOP t , • 

Sw13 : 1 OR UP f INHtBIT PRINTOUT • ! I 

SW'.2 II 1 OR UP t INH!81T SUS.TrST tTERAT10'lS , .. 
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~ A t f·~ 0 E C '" t lIP!! D ~ F III NEW NUM9E~ .. 

I.AR11 

'h1s D"O~rPlm tests t""a l.Aa.ll scope eo"troT, X a"d V axls dae'-! al"l\d 
the vR2e (tw~ eolor oolnt plot dlsplay'. 

Rt~U I RE~lrNi;.) 

PQP"d 1 
l.AQPl11 • VQ21(! 

I.OAwING wAbsol'ute Loa~efl 

f X E CUT r 0 '" TIM E II! Sea \J e ~ c e t i ! t lit t"" e tel e t vee bel I w 1 I I I" 1 n g a , t e r 
eve~~ pass -p~rex, 9~ seo, 

PRtN'OUT~ • Yes 

SWITcH R~G!STE~ ~PTIONS • Yes 

SW15 I HALT ~N ERHaR 
~~t4 • S~O~E 

SW13 = 1~H18!T E~kOR PRlNTOUTS 
~ tV 1 2 ;: PIJ 1-11 8 ! T T RAe E. T ~ A F P t ~ r, I ~ A C K G R a UNO T EST 
s w '- 1 ;I l' n·d 8 tTl T ~ RAT I r, N 
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'~a lA30 terMl~a! tests eO"s'sts of a oaekage of test ~pOg'a~s 
deslaned to test tne LC11 lnDut~outPut 16g1c. the ~A30 p~'Mte, aMd 
ke~boara~ All tAsts a~a i"o!Uded 1n o~e Object ta~et T~'s test can 
test the I.-A3" w",e~ ll"l·terfreed by 8ltber a slnola (KL) o~ doubTe 
bUffered (DL) eOflt~o! jer com"'II,Jnlea t j,.,g Se.rla! to 3P''' baud. 

U,.,dep' mo"itor ro~d 'j~ \-1111 test the eo~sola davIae aMd all t;o~t'gIJOUS 
extra devloes. 

TM's test 15 eo~oatTble tor al I eOMfTgu~atlo~s Of POP.il l T~e 
aVa""able te~t orrograms are! tsted here 1n numerlcal or'del", 

~HG0 :: Combf~e~ ln~~t~output logic tests 
PRGl • OTs~lay test 
FRG2 • Ke~boar~ test 
~kG3 ~ P~l~ter Exerclser 
FJR G4 :a Clock a('!Justment I"Q4tlne 
PRG5 :: Cro~k a~J\Jstment I'owtlne 
PRG6 If ~lalr"!tenanc9 mooe s!"g!e c~aractel' data test 
~RG7 • Mal"tenanoe mode sOlelal 61~arY count pattern test 
PRG1' = No~.orlntl~g c~a~aeter test 
PkGlt c worst case nelse 
?RG1? II Last cna,a,oter vtslbllltv 

REQUIREM'::fJTS 

PQP e l1 Syste~ (4K cQ,e) 
LC11 l~terfaee/~AJ0 Te'mlna.1 

STORAGE" The ~o~tfnes use me~~~~ loeatlon~ 200 w 14554 

L.OADING III! ~p$orute Loadep 

EXEC~!TIOlJ TIME. '+ m'n~. 

~ ~J' 5 :: HAL TAT E tJ IJ 0 r ~ 0 U T 1 N E 
SW14 = ~~T~R SCOPE MOOf AFTER ERROR 
~w11 ~ INHIBIT ITERATION 
Sw10 = ~CQP ~ROr,RA~ 

SW~9 ~ ~rLECT ROUTINE 
s W 0 !II' ~ I: ~I U ." b e r 0 fro u t 1 f'" e t 0 b e s e lee ted '. 



,-,C11(P)/LA 3 21 

ABSTRACT 

The LA30 ter~l~a' tests oonslsts Qf a caQka~e of test ~rog'a~s 
de.loned to test the LC11 I"pyt",out"ut Toole, The ~A3" p,.,,,,ter .';'d 
ke~boa" d

6

• A II t .. sts arte J"e I \,Jdad In o"e object taDe. The ava f lable 
t.st D'o~rams a'" T'lsted nere In I1ym9rlcal orrd.rl 

~RG ~ • Co~blned Input"outDyt lo~l~ te.ta 
PRG f ~ ~llpray test 
PRG 2 ~ KeYbea~d ",t 
PRG ~ • Prl~te,. e~erelee, 
PRr, 4 ~ ~Iock adJu!tme"t rQytl~. 
PRG 5 • ~rec~ .1Justme"t rQytl",e 
PHG ~ • Kalnta"-anca ~Ode slnole characte~ data test 
PRG , .. MalnteMll"ICe ,"Ode s~.c',f bl"ap')I count Ditter'" test 
F»R G1" • Roll.u~ t1t9play tlst 
PRG11 w No~~orlntl"g c~a'act.~ t~st 
PH Q1' • worst cas. nol,. 
PRG1~ • Last cnal"aeter vl 11 btll tv 

REQUtREHt'NTS 

POp.d,l 
L,C'l parallel' 

STORAGE • ~0~ • j500~ 

LO~OING • Ab!olute Leader 

SWITCH RFGlST(Q OP'IONS • Ves 

~W15 • HALT AT END OF ROUTJNt 
Sw14 • SCO~E 
SW13 = INHIBIT ERHOR PRINTOU'S 
~~12 ~ INHIBIT TRACE TRAPPtNG/eAeK GROUNO TEST 
SW11 • I~H!BrT ITERATlnN 
$W10 • ~OO~ ?ROGRAM 
Sw cII 9 • SP.:LECT ROLITINE 
SW~6 • SW00 ; ~UMBER or ROUTINE to BE SELECT~O. 



Af3STRACT 

TMe Lpl1 Llne 'rlnte~ ryllg~ost'e Test Preg;~m T5 deslg~ed to o~oYlde t 
t~~r~ugh -~hec~eout of ~Me Drlnter eo~t;c! Tntartac. eleotpoMlc S as 
weTI as th~ ~Iectponlc and meCMa"loa! DQl'tTo~s of t"" IT"e orl"ter' 
~8~han's~ Its~lf. The "rog~am OOMSts's 0' e se~les 0' ,evaM 'est aMd 
drTve r~utl~8s,eaoh of wnleh can be sel'eetld .nd ~Der.t~d 
lndeoe"dentlY Of t~e othil'S usl"g st'l8clil ."t,-y ool~tsJ In~ernar i'y 
detected el'ror cond.ltlons aP'B dIsplayed on t~e tel'e1'5,lntIF w~lTa 
delaT'led deser'Dtl~nS of GaQ~ 8r~o~ ~nd w~it wal haODI"'"; at ,~e tT~1 
t~e er'6~ ecou~red 1s cires~nt9d Tn th. 11sir"g~ p,lnt ~atta'MS ~I~d 
1n t~esa tests M!Va been chosQ" f~~ ea sa 0' vlsual verlflcatlon. 

'~e 'l~st test I~ 6o~posed Of seYeral te~tj deslcMed to check.ou t t~1 
~'~eess~r l"t~rf~oe CO"t~o' eleetronlQS ind Tnta~com~u"loa~1~n5 daia 
~aths: 'est 2, 3, a"d 4 usa wo~st case c@tte~ns to test D~l"t.r 
pe~'orma~ce a~a endu,ance whl Ie tests 5 ~nd 6 DPovtdl d~lvi '~r 
p,'n'teP ~a"'me,. allgn"e~t and IntensIty ad]ust""ftP'\t Of"eC8Qu,eS and a 
test of the paper slew and olutch ooe~atl~n9. Test 7 conalsts ~, 
severa!' sub.tests an~ malntenanoe ~'ds amo~g the~ a sc~p, dPlvl test 
, 0, h e l 0 1 n q t h g tee h,,1 e '~Hi t. 0 deb lJ 9 the '" ,. r' d war e I 

PDP!'!11 
~ATA Produets, ~oael 2310, ~'n~ ~~lnte, 
~P11 ~lne ~rTnter Control Unlt 

~OAOING • Agsofute LQ~der 

€XECUTIO~ fIvE ~ G6ntl~uous runnJn9 • ~rln~out wI I I' occur 

STARTING PF.OCE'U~E ~ sta~t at 200 
Restaftt at 6021 

sW15 = HALT ON ERROR 
SW14 = 132 CO~~ ~lNt PR1NTER 
SW13 = ~6 CHAR4CT~R ~INE PRINTER 
SW12 = LnO p 0N ROUTI~E 



~PC11 !N'ERf4C~ ~lAG~OST1C TEST 

A8S"~ACT 
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ThT! dl!g~o~tTo wI I I exerefse al I !oQle 'u~ctlons and data 
eaeabiTlt:i~s 0' thll ~PC11 ln t e'fec s , The ol"egl'a~ sMoul'd tle started at 
"oeatlon 2~~ a~d wTI' type out the pro~ram name aMd request l~~ut ;f 
yeit6, arld~ess. r8g1~t9r a~d~ess, and lnte;face ~ode settl"o, 

'hI orea~a~ co~sfsts of four (4) test g;OUOS; log'e tests, da~a 
t • s t 5 • ,. a 1 n t e " a !I\ C e IT\ t) d e t 19 S t 5 , a'" d I' nee 0 u n t '" 0 de'. The 109' c a" d 
tfata tests al'e p,r 1o"med seQue"tlally; Cexceot logle test 22 whlc rt ls 
.n~8~8d vla s~ltQ~ te~), Tn$ malnte~a~e~ ~ode a~d 11ne count ~orle a~e 
ente~ed th,oug~ the oo~sole swltehes, 

T~a o'o~ram 15 ~e~lgn~d to orOvlde t~e ~Derator wIth as mu~h 
flaxlbT Ilty a' posslble t~rouQh the use of tMe console swlteh 
p.alster~. Vse of ~~e sw'tehes oroYI~es fo~ oo~t~o" of error ~r'"t, 
st~D on ~r~o~, Ite~at'~n Of ~ata patte~n9. recelt loOp, erro~ status 
blt testi~~, ~alntenanee mode entrY, malnte~a~ce mede 'nter'u~t 
'.eo~n'tlo", a"d ITna count ~ode e"t'y~ 

STORAGE • 

L.OAa!~JG • 

1. 'oo~11/ft5,t5.2~,45 

'. '8!ety~e 
~, 'peli tnterface 
4, ;D~.11/45 and K~11.L lIne el~ck 

!~a ~e"ulr9d fer t~e Ilne eo~nt ~Ode; 

EXECUTIO" TIME !II 

PRtNTOljT~ • Yes 

SWITCH REG!STE~ 1PTIONS • Vas 

SW 1151 

5W lAI 

~ ~~ 1~1 

1:~O E~POR PRINTS 
~=~~XN' ALL ERRO~~ 

1=c:tnF Q'.J ERROR 
~ = ~ 0 ~I TIN U E 0 ~! ERR 0 R 

1=~O"P MODE: 
0" : ~ I ~ I C; L. EPA S S 



5W . ~ ~. 

SW 11 

SW 1 ~ 

5W q 

SW ~ 

0 , 

I 

~ 

I 

• • 

1~IS~IBIT nATA ITERATIONS 
~=~o Nnr I~HIBIT IT£RATI~NS 

1~~O r, ~AINTENANCE MOCE 
~=,o NOT ENTER MAINTENANCE MODE 

l~~O ERROR SIT TEST 
~=~o NnT 00 ~RROR 91' TEST 

1~JSE TESTER lNTERRYPT rOR MAINTE~ANeE MODE 
~;JSE OO~TROL~ER INTERRUPT 

t~ NTER ~lNE COUNT MODE. CPOP-1I/45 o~ly) 
~: 0 nbt e~ttr I Ina e.ount ~ode 
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Tn's d-fagl"'lo$tlo tests and exerelSe8 tne "l.PS". The DrOo,.am 11 
8 • T f " s t a ~ t 1 n ~ and JI h e i1 , 0 a d e d wi! I t ~ 0 e 0 u t t ~ e P" 0 Q " e. m t 1 t I 8 '. A 
se"tenee fS then typed glv1nQ the letter deS1Q"ato;s to be tYDed to 
~U" anv OnA ef tMe SeV~n (7) Separate tests of w~leM t~'s prQgra~ Ta 
eorno~lsad the rirogra" then types a nCR" a,nd the" walts '" a keYb('ard 
,"0",1 to' mOde f?r ~ I'etta!' to he tyced. A I t"'Oyg~ these tests ""a~ ~e 
~U" Tn a~V O~der I~ fs Impe r atlve that the 10gle tests a~e ~un fl~lt 
.n~ orove 1 f.Jll~ "p~ra.tlo"'al. T~e DrOgra", 15 set uP to olva t~e 
eD.~at~~ as ~uen contrQI over the orQg'a~ as DQsslble v,~ the te1etYee 
t~~l~Q a "~" (~bta'ned vI_ tYDlnQ t~e "C~Tq" ,nd "C" k.~s 
S 1 '" u l tan e 0 W s , y '. W h 1 'e r IJ n" , M g a" y t est w 1 T ! e n 11 b ! e the 0 r 0 g II am t 0 

,etupn to tne ~eYbea~a m~nlt~r a~d aWa't a new letter designator to be 
t ~ ~ 8 d t ~ ~ 1 n g a "h, '! \~ "" I r a 1 '1 m 0" Ito I' me d cit w l I len a" let r- e let t e r 
~Is'onat~rs to b~ ret~oe1, 

1, P-,P"'11 
? Teletyo" 
~, LOSl1 ootlo n ~O~ ~Ith 

~?~A012 slmole A to 0 cont'~1 a"d 
LP~AD~P OVA A to D co~t~ul inri/or 
~oS~H dual 5amp!e a~d ~eld ~o~t~ol ~ 

,-OADtt\iG • Absorute L.eade,. 

EXECUT!O~ Tl~E e 1 ~'nut9 for Loole Test 

STARTING P~O~E'UPE • P~ogram Is 8el'~8ta~tTng wltM a ~estart add'8ss 
ot '174 ",e~lnlt'al fzatlon add,ess of '200' 
2~4 A ~ U ~Ogtc Test 
210 OMA Loglc Test 
2t4 Oyal sa~ple l~glc 

220 A • D Ce.llbftatlon test 

Sw15 = HALT ON ERRQR 
~W14 I SCOPE LnOp 
SW13 = INHIbIT ~RINTDUTS 
C; W 11 ; 1 ~,I H 1 F3 tTl T E ~ A r 1 n N 



MAlNDEC~~.1P.1 

l.bo~ato~y peplo~e~al system 01agnostle Test It 

Thls df~g~ost'o tests and eXArelsel t~a "~PS~. The D~Og~am 11 
\!J.Tf~sta'tl n~ ,"d when !Qe.ded WI' I tYee out t~. opoaram t 1 t ,,'. A 
S.~tenee Is then t~ped glvlng the letter deSlg"ato~s to be tvced to 
,U~ anv ~ne 6' t~e seven (7) S9parat~ teit! of w~leh t~'s orQQ'aM Ta 
eo~o~lse~: Th! rr~gra~ then t~Des I "C~,» aMd then walts 1" a 
k[~b~a~d ~on'to~ ~ode for a letter to be iy~ed. 'It~cugh t~e~R tes~a 
ma~ b! run J~ ~ny 6rd~, It IS Impera'l~e t~at the "Ioolc" tests .• ~t 
ttU" f I ,.st arld ~roved fu /1 '::I QI.'eJII.'t I ona.I', i~e OP'og,. .. m Is lIet ijD to gTve 
tMe ooerator as ~uoh eGn't~ol OY@!I the Pl'oaram as Dosslbre \111. t~e 
t.eretvt'e tyoi~g f!l "e" (obtaIMel1 'Ill. tYel~g t~e nCNTR" Rnti "ct. keys 
sh"uTtaneo~lSly, whT Ie rl,.l"'nln~ any test "rrl enaol'e the Cf'Ogt-8.", to 
,e'u~" t~ th~ ~evb~a~d mQnl,or a~d awaIt a ne~ letta, dBS'gn.to~ te ~e 
t)lOed t

, Tyol Mg a "An wl-lile In mOMItOfl m~~e w111 ,nable t~e lett.,. 
d.slanat~,g ~o be ~ety6arl~ 

t. P.,P,,11 
2. Taletypfl 
3. L3 S11 o~t'O" bQ~ wlth[ 

~~SKW real time cloek centrel aMd/o~ 
~~S"'~ Dlglte,I Input/Qutput oo,.,t~o! I,ndlt> I" 
~~SVC ool~t plot SOOP$ eo~t;ol 

STORAGE ~ 0 t750~ 

~OADtNG • Apsol'ute l.0ads" 

EXfCUTI0~ TI~E ~ N6t g,eatep tha~ 2 ml~~tej oe~ subtest 

STARTI~G pRO~E'URE ~ Pro~ram IS se!f~sta~tTn§ wlth a 'estart add'ess 
of '1.74' Qr re.,lnltlaTl,fHf It address '(02" 

SWITCH R~G!STEq 'P'lONS ~ Ves 

S~15 • HALT ON EPROH 
SW14 : seoPE Lao? 
SW13 ~ INHISIT ERROR PRINTOUTS 
S 12 ~ I~rl!B!T TRACE TRAPPING 
s 11 = INHIBIT ITERATlnN 



Thl! o'o~ram Is n ~u'c~ ~o·nego test of tne LPS.l1 syste~ U"de~ GTP. 
'ne ourriose 3f +.(,'s test Is to Q!Jlekly ldentlfy any orobre~ 'n t~e 
, Y 9 t em'. T ~ e D' 0 g r ~ rq \" 1 I 1st I. ~ t the d 1 so!' aY • 1 f s e lee ted • a,r'poi t ~ e 
OPerate~ must verIfy t~e dlsDla~ p~tte'n, 

REOlj t REM~NT~ 

STORAGF ~ ThIs C~Ogra~ used memorY Incat1o~s 40~~0~44~~0 ~ess than ~K 
I":f rr.~",orY, 

L.OADING • AbSo "ute L~a~er " e.fte~ loadlng eTP 

EX Eel iT I 0 ~~ r p·1 E .. f LJ not To'" 0 f G T P 

STA~TI~G pROCE~UPE ~ see swlteh ~eglst8r o~tlo~s 

p~t ToUT~ • Sa~e as GT~ 

S~15 = l~HIBtT ~PS~11 VC DYSPLAY 
SW14 = iNhIBIT LP~·ll C~OCK 
~W13 = I~Ht8fT LPS-l1 OIGITAk %/0 BACKGRnUND 
SW',2 • LPS-l1 DR l~!PUT.OUTPUT ~AALE NOT CO~NECTED 
~W11 = l~HIS'T LPS"11 A TO 0 CONVERTER 
5 w 1 0 :; 1 ',I H I BIT ~ p S .11 D M A A f 0 D 0 P T tON 

R8'e~ to GTp f~p dynamlo swltOh ~ettTn~s~ 



ABSTRACT 

ThTs o'o~r~m Is desl~ned to test and e~e~clse centrenlcs D'tMter.~ 
, n e baS "1 e I 0 \I f, t est sex ~ cut a dan d e x e ~ 0 1 S e S 0 e r f Q \' mAd a ~ e a s f 0 I lew s I 

l' 
" . 

4' , 

~anu~1 I~terve~tlo~ (o~tlo~a!) to oheck 
~al'd,t/al'e a!afllrnC3, F'or further datalls see 
Te$t ~ U~der PPOGHAM DEScRIPTION: 

stat~s a"d b~ffer register addre~sabll fty. 

"'or'le olt .. crear a~d setJ 0.5 weI''!' as m()da 
ann IE bTt~ afteF RESET. 

7 '. f') e ~ ere e t i "" t err UP t 

A: ~orm~t C~ntrol c~araeters 

10~ RelatIve t'mlng teehn'~~e '0' oh~ckl"g tlme to 
~xecute a. oert,al rt ! IMe len~t~ (,4 lenS1t~s in thls 
~r~g,a~) a~d s!ewlng rate, 
(see Section 8,4 to lnte~pret reTatlve tlme test 
fPeswrt,~t~ 

14~ Swlten raglste~ lnout (o~tlonal ) to p~l~t 
'! nes Qf Cl'!!araeter~ I"egu I at- or e"'ol"lgated/. 
F'O'- ~\Jrt,",efl 1etall 5 see Test 31 under' 
PRnG~AM nlSCRI~TION, 

15: PrInt ti~a f,e$ pulse ne~e~ato~ to~tlonal)1 
rOil , u !" t ~ e tt d Q t a f ISS e e T est 3 ~, u n de,. 
PR"GQAY nEsCRIPTIUN. 
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REO U ! R [ t>1 e" ~~ r s 

PUP~11 stan~a~d eOMPuter w't~ console 
~eMt~o~los prJ~ter and ~Sll lnter f ac8. 

STORAGE • 4K 

l.OADtNG " 

E X EeL! T I 0 \' rIM £ .. 11 ~ I nut 0 s 

S~(15)=1: •• ~~A~T UN ERROR 
~W(14)=1~ ••• SCOPE ~oap 
SW(13)=1:~,.INHIRIT ERROR PRINTOUT 

telet~De, 

~ w ( 1 , > ~.,.. S £ LEe T ., PRY N TTl MEr R E E " P U l. S E G E N f. ~ ATe R 
SEE PHOGRA~ DESCRIPTfON or TfST 31 

SW<1l) : •• ~~OT USED 
S w < 1 ' > :ll·.f t • E l. n'J G 4 T ION ON S W R 1 n nut test 

see ~rog'am desc"~tTo" of Test 31 
sw< 9>ll~ •• ,se!actlo" of a pertliula~ test 
-s w ( q > : 1'. " , • s e lee t man u a I 1 n t 8 r' V 8 '" t 1 0 n 
~ w ( 7 t ~ r LJ 'i' >'1 • C 0 r"I t a. t n s t '" e t e s ~ no. .. u S f'! d 

wIth sw(9) 



LV!i pRI~TER/P~OTTER TEST 

ABSTPACT 

Pa~e 153 

Tn's 1s a dy~a~IQ test of t~e ~V"lt Drl"te~ olette, ha"dw_~a ,"d 
ln~erface~ Thfs test Is used to det,r~I~8 the abl '"lty of the ~ardWa~e 
to execute bot~ 8lrih~ Drfnte~ an~ gr,p"Ie olotted data~ T~e test IS 
dl~l~ed lnto t~o parts~ The flrst Is a ma~ual '~te~ye~tlo" test w~e~e 
tMe 6oerator m~st exeo0te the operatlo" ty~ed ~n t~e oonlOle teletYD.~ 
The seco~d test. the oper,tor must vIsual Iy l~sceet t~e p~Jnted patte~n 
tJ M t ~ e ere e t f" 0 s t Il!" t T cpa per fifo m the "r 1 n t e r. 
R E: rJ U ! R E ~ r. ;~ T S 

POP~jl oomputel' 
~V"1t lnterface morlyle 
~V~11 orTnte~ Plotter 

STORAGE • ~ess t~a~ 4K of me~o'Y. 

Ma~ual Interventlo M Test ~ N/A 
~Y~a~!e Lo~le end vIsual Test ~ 5 ~ln. 
Upon comoletlorl of one- pass, tMe console bell 'IIII'I rlnQ8 

START! ~lG pRorE "HJPE.: ~ ,~0 

PRiN"OUT~ 

SWITCH RrGtSTE~ OPTIONS ~ ves 

~WlT~H 8tT 1'5 :: 1,. • ,. t, HAL. T ON E:RROR 
s~"n j'.~ afT 14 :: 1,.. I , L.OOP nN CURRENT TEST 
swtT~H BtT 13 :: 1. , • t INHIBtT E:RRoR TVPE:OUT 
SWIT~H atT 1'- - 1 ••• ~OQP eN A LINE -
SwtT~H BtT ~ :: 1 , •• Sft.ECT PIFlST TEST RUN BV SW 0l1li3 



PagB 154 

The C~MR4 dlAg~ostlc proqram IS wrltteM to be used as a" ald to 
~a~dwal'e debu,gln" B."d "'alnt.I'!\.",ce Of t~e MR11~D9 t64 wel'd 8ui'k 
stcraae bo~t~t,a.e i'oader'.Tr.ese pftograms may ,Iso be used as a data 
".Tlabl (ltv te!t. 

REQU I RE:t~F.'~TS 

"'OPlI!!t1 
MR11.D~ (6 4 'I'IOl'd QU II< ~torage bOotstl"at!t roader) 

STORAGE ~ Thls O~OQram uses eOfts ~~410~(8) 

L,O,40tNG ~ A!')SO rute Leads,-

EX [C UTI 0 l.' T 1'1 E • 1 m' n'. 

STARTING PROCE'J~~ ~ Load add,ess = ~020~ 

PRt~·;"QlITt: w Yes 

5';15 :; 1 ott UP t HAI,..'f ON ERROR I • I 

S~14 ~ 1 O~ UP J ~CQPE 1..,00'* • •• 
S~13 • 1 O~ UP · , ' INHIBIT F'RI~JToUT 
~L~12 I: 1 O~ UP · , , IN~·n81T TRACE rQAPP1NG (not Ysed) 
S~tl 1 O~ UP 

, 
IN~tB!T ITEFfA110N .. , I , 



NEW NUMBER • OCMSA 

ThTs oeo~ram tests at I ~emory Di"ty (mi~~2aK) by 8xe~cTslno t~e 
~.alster eo~t~o! l~gTo tnen by wr't'n~ a 88~les of oatte~"s. T~I 
OPoQt-a m ;.il'l "'ao wl"le,e me""o,,~ oa,lty 15 found 'I"Id ~e~o~t t",Ts 
lM'ormatlo~ o~ the te!et¥ne~ TMe c~oo'im wl I I t~en proceed to test 
a '1"1' (, f me me,. y ~ a!' It y f 0 u ~ d', 

~DP~11/45 ~Ith MemQry ?a~fty 

STORAGE ~ The ~outTnes use memo~y loeatfon~ ~ to 7'77~ 

l.OAOtNG " ,AgsO rute LQadel' 

PRiNTOUTS ~ Yes 

SWITCH RrG!STE~ ~P'ION~ ~ ves 

SW15=1 
Sw14it1, 
~¥413:1 
~W11=1 
!'~1~=1 
SW 9i:1 
<;w 8=1 

OR Up 
O~ tJP 
O~ UP 
OR Up 

.... HAL,T ON ERROR 

.- SCOPE L.OOP 
•• INHIBIT PRINTOUT 
.- tN~181T ITrRATIONS 

O~ ~p .- HA~T AT END Of CORRENT TrST 
UR UP .- SE~ECT ROUTINE S~EClrIEO BY SW7.SW0 
O~ UP .- MANUA~ INTERVENTfON • Pt~PORM HA~T ON ERRO~ 

TE;ST 
S~ 7 T~RU SW~ .~ NUMBER DfTEST ~OUTINE TO BE SE~ECTED 



ABSTRACT !!' 

'hTs o'oor~m t~sts MOS/Bfpeiar M~mer~ 
test mav be used on aM~ m8mo~y 
MO$/sl 1'0 rapt I ~e~o,y me,y be tested by 
l"euttln~ tpst I 1~lts or by start'ng 
m.~orv "8K ~a~t' wl! I b~ tested, 

R£QUIREMt:NTS 

~pPe11/45 with ~em~rY Pa~lty 

wltn a galloetll'\g pattern. T~Ts 
~owev8r It Ta most affectIve on 
sta~tlno at ADDRESS 2a 4 a~d 

at ArjDFtESS 20fZ1 aMd afl ava t labi'e 

STORAGE ~ The ~outTn9S use me~ery locations' to 7177 

SWITCH R~GrSTE~ ~P'lONS • Va9 

CiW15 = 1 O~ LIP •• HAl...T ON ER~OR 
SW14 = 1 oq UP .p SCOP~ ~OOP 
S~13 = 1 O~ UP .~ INHIqlT PRr~TODT 
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Tn, 'v~aset~11 Reade~ and P~~C" Tests eo"sTsts of a. oaeka~. ef test 
ep~grams d~slg~8rl t6 test the PA~l\ ,elde, loole, ~'Ider, ~U"C~ looli. 
~u~ch, a~d t~e ~ead" and PUnoh 1n cO~blnat'O". AI J tests a~a 
lMcluded l~ o~e obJect tape~ The a~al lable tests a~e lIsted 
~umej.l ca r IY' 

PRG0 • qeader tes' 
PRr,l • Pu~c~ test 
PRG2 • Pu~o~ V$,lfy routl~e 
PRG3 • Co~bTned ~@ader'Du~c~ test 
PRG4 • Fu~ch tape wlt~ 2 eh.pacie~s sat 1" sr routl"8 
PRG5 • ~ead a~d cheek tape OU"o~ed wlt" 2 c~a,aet8rs set Tn 

SIl 
F'RG6 • ~e$d x ct'laflacte,s, t"-e,.., starr Y flnsecs 
~RG7 • 50eclal bl~a~~ cou~t patie~n tape ge~8~ato~ 
PRG1' • Peatier speed p~lMt re.utl"e 
PRG11 • pune~ !pe8~ ~rln~ ,outlne 

P'egra~s pRG~ e ~K~3 are the Reader .nd. Fu~c~ Tests. 
P,~g~a~$ pRG~ • ~R~11 are uti 'lty ~outlnes t~a' oroduce test t_pes a~d 
aId Tn m~klnQ \dJust~e"ts. 

~E~UIREHtNrS 

PO~~11 

ASR33.~~ T8 1etype 
PA~lj ~eaderfs) and Pu~o~(') 

l.OADtNG .. A,bso rute L~a~e,. 

EXECUTIO~ TlME • Oeoends on DP~g~am beIng ~xecut.d~ 
P,l"tout wi I I OQcyr 

STARTING PROCE~URE ~ Start at 200 

'Rl'NtoUrt:: ., Yes 

SWITCH R£G1STEq ~PTICNS • YeS 

SWi5 = ~h~T ON EqROR 
SW!4 = E~TER S~OP~ ~ODE 
SWi3 = I~Ht8IT ERRQR PRl~T 
S W ! 1 = I \J H ! B tTl ,. E ~ A T Pi N 

SW10 = HA~T AT END or CURR~NT ~OUTINE 
sw 9 • s£~rct SPECIfIC ROUTINE 
SW 7 • sw~ ~ NUMBER or TEST SELECTED 



~[W NU~aER p QlPAS 

ABST~ACT 

T~e fu"e+l~n .0' tnls test 15 to detect malfU"otlens caUsed bY t~e 
1 n t e ~ act 1 0 1"1 0 ~ .,., u Ttl pre cab 11 t y pes. ttl ,., g s y s t e ~ S '. T '" e p,. 0 Q ,. a rn t ~ D a S 
cut a ge~u~nee ot ~essage on the con90ls Tty t~at aS~ the ooerator to 
laTect ~ls test conflguP'atlon, '-1"\$ ~u~c~es ~e,.,e"ate a tape wlt~ a 
speelal' ~"""ar'j cou"t pattellM af'd t~e reade;, 8¥oeci to read a ta~e 
w 1 t t) t h 1 s ratter",", "h Are for e ~ n Y "U P'\ 0 '" 0 a rI S 81' V e any ~ e a de r sol 0 ~ g 
as t '" e Y ~.I' ~ t h 9 q am 8 C 0 de rev. I (6 b T t s v st. 8 b' t s ) , 

II'£OUIREMF:N"S 

1: Dop.{1/23 s~9te~ 
2: ~'~h S~8ed Haa1er 
3~ ~ to 1~ ty~esettlng PU~Oh89 
4 '. ~j t 0 1 ~ t y I' e set t T n Q ~ 6 a d e r s 

STORAGE .- 4K 

L.OAD t tJG 

!: X r. C IJ T I 0 \! T t r, ~ • F' ,. 0 Q ram r y n s , ,., d e f 1 n T tel )I • 
det~r~I~8~ ~~ the tape le~Qth~ 

STARTING pqOCEjJ~~ • 2~~ 

1. MeSs !I g e 1. " ,. set S R to vee to " 0 f rea de,. '" " 

The 6r~g~&~ then halts at Whlc~ eolnt tn. operat.or must 
roao t"'e c"nao1e SWltC~8swfth t~e vecto,- address of tne 
fIrst f'eeder aAd press cQntlM~e. 

2', Message 2 • "sat SR t~ readerS test" 

The o~og~a~ th~" nalts at whlc~ ~olnt the operater 
~ust select ~eaders to test end ~ress eo~t'nu&. 

~~8~i test ~.~der 0 
~W1~1 test ~ead9r 1 
~TC. 
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Tn's ~assa~e p~l~t and halt fs exeeuted onl~ If 
~n~ or mor, ~eaders 15 selected fO~ test- Tna ocepatoP 
1$ l'eQul~erl to Ind 1cate ~h8 code level 0' eaeh readep' 
gele~ted bY ~s'ng the ~OMsole swTtehas as fo!'loW$ and 
!':Ires!; co"t'r'\l.~a, 

~wqll:5 leval cOde fo~ ~'ftder 0 
~~0i~~~ leyel cede fo~ ~ead~r e 
~w111.8 level cooe for ~8ader 1 
~TCA 

4: ~ess,ge 4 • "set SR to pYnoh~s t~ test P 

The ~rog~a~ tne" h.lts at whTo~ ~olnt the oper~to, Is 
'eoupsted to selegt the ou~c~as to test and ~rGss 
eo" t l n lJ e ~. 

S~~lic.est punch 0 
~TC, 

The er?g~a~ than halts, Tne swltc~ lMieporetatton 
15 t~e same as 'taM J above, 

6 '. M e s s ! g 9 6 .. "s e t ~.J P S R, nor m a I S R = "~HHHH:''' I 
!'r~slll oontlnY8", 

The ~Oe~ater the~ resets t~e swltc~ ~eglste~ oDtlo~s 
as f~IIOwsl 

SR1'=n i lt on al I e,rors 
gR14~I~hTplt p~l"tlng 0' err~r messages 
SR13~1~h'olt st~l! 

At t.,l s tl "'IQ d~pfl'$SSlng Qo"tlnue wll r start the 
ex9rolse~t 
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'~STRACT 

Th. 'unction of thls test 15 to det,ct milfu"otlons oaUsed bY t~e 
lnte~aetlo~ o. m41 t frila P!611 t~cesettTng svste~s ~'th GTP, T~e 
~~eg~am ty"e S ~ut a se~uenee of "essages 0" the eo~sole TTV tna t ask 
tne ooer"tor tl'!! seleet nfs test conflguratTojlll'. Tna DU"'C~es oe"el'ate a 
taoe wlt~ ~ ~p~claT ~'''a'''Y CO\.int pattern and the readepts 8Xtlect to 
~ead a tep~ wlt~ tnls p~tte'n. T~I~efo~e a"Y punch can service I~Y 
I'eader s~ I'ong a~ they a.re ~"'e Same code fetter (6 bIts V! 8 blts). 

1: PDP~tl/20 system 
2: ~I~h Soeed Heade~ 
3~ ~ to 16 tY~isettln~ ou~c~es 
4: ~ to 1~ tyrasettln9 'eaders 
5: ~TP test p'09ra~ (~AJNDLC 11-DlQGA) 

S'ORAGE • ~oad5 In 12K of core 

L.OADING 

[XECI)TIO" ,'lME" ~"'d of pass IS eo"tro1led by the ~ost prOgl'am GTp', 
Hun tTme 1$ determ'ned ~y t~e Qua~t'ty of tlce 
p I,J n " h 9:J , 

The ~ptog~a~ then ~alts at whlc~ ~olnt the 
oper~top must load tne CBn80le swTtc~el wlth 
veot~~ address of tne '"st ,eader I"d D~eSs 
eo" t T '1 \J e '. 

2 '. M e s s '! g e 2 ,. " s " t ~ ~ tor e a d e ~ s t e t 8 S t " 

The ~rogra~ tnen nalts ~t wh'c~ ~olnt the operator 
~ust selec~ ;eade~s to test anrl ores! eo~t'nue, 

~W~=1 test ~eader 0 
~W1=1 test ~eader 1 
:OTe, 



Thfs ~essa~e P~fMt and halt 18 executed only If 
one ~r more ,eade~S fs selecied 1o~ test~ T"8 
operator is ~eQulped to ln~leate t~e code level ef 
eaeh raider seleeted by usIng th~ eo"sele swltches 
~s f~llows ar,d press contJr'\u e , 

~~?11~5 lavel gods fo~ ~ead~r 0 
~W~10a6 level Qed, for ~eader 0 
~~111;8 level cod~ for ~.ader 1 
~Tr.;, 

4 • 1.1 8 S sag e 4 \III " set S Fl top U M e h est ~ 1! est" 

'he orQg,a"" 
:H)erator Is 
to test ~nd 

S W:1 , 1. ~ 
'TC~ 

then halts at whTch ~o'nt the 
,eovested to select ;~e DU"o~es 
press eontlnu8, 
test pyneh " 

~ I ~essage 5 ~ "se~ SF? to Qed. Teve r .. yp"s, downa6 

Tna or~gra~ tnen halts. T~e swlte~ lnteppretatlon 
's t~1 same as 't,~ 3 ~beve~ 

A , ~ ass age 6 " ,. s , t upS R, n " r ", a 'j' 5 R If 2 rt 0 '" "eI • 
:tress eo",tlnYs, 

The ~oerat~r t~8n resets the swltc~ ~eglsta~ 
~otlon$ as follOws, 

SRi5 ~ HA~T ON A6~ ERRORS 
SR14 ; INHIBIT PPINTt~G or ERROR MESSAGES 
SR13 ; INHIBIT SiA~L 

At t~15 tl-"le, dSDressJMQ contlMUe wlrl sta"t 
th~ eX8relsef'8 
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MAlNOEC"~1·U2B~ 

peil HIQ~ Speed qead8r a~d Punoh Tests 

The ~Cl1 H,g~ Speed Reader a~d Pyneh Tests oonslst of • paokage ~f 
telt o,~g'a~s desTgMed to ~~st the ,elder logle, ,.ad~r, OU"C~ 'o'l~, 
~U"C~, &"d t~8 reader and ~uneh Tn eO~bln.tlo~. AI I tests a~e 
lnilud8d l~ one object tape, The tests are Ilsted 1" Mumerleal orde~1 

F'RC0 
PlRCl 
fDRG2 
PRG3 
PRC4 

't" ~eadep' lagTo tests 
!' ~eader test 
" IIUI"lCM 1'01 t c tests 
... 0u"O'" t8!t 
• ~u~C~ verl'y routt~e 
• ~o.b'ned rea~ef.nu~~h te,t "R05 

ItRG6 
PR07 
f1RG1l 
PR011 
PRC12 
ptRC13 

• ~u~o~ taoe wlt~ 2 enar.Qte~s s.t l~ sr routl"e 
" ~a8d a~d c~8ek tap$ ~~ncn8d wlth 2 c~a~act.rs Tn s, 
" Deed )( Oha~ac:ter$, t~e" stall y ~S8CS 
", ~ 0 e C , arb I ,., a ,. 'i c " un t pat t • , n t fIl " e ~ e " e fat 0 II 
~ ~e.de, sOled p'l~t r~ut'~e 
~ ~U~C" sgeed crTnt ,outln~ 

"OQ~am DRG0 • PQG5 are the ~ead.r a~d PUn~h tests~ P~og'8ms PRG6 ~ 
~RC13 a~a utI I't~ ~outlnes t"at ~roduce iest tapes a"d aTd '" ~akl"g 
Id1ustl¥le~ts, 

POP,,!l 
~SR3~.~' Teletype 
~C11 Rea~e~ or PC11 Reader aMd Punch 

STORAGE ft ~0~ ~ tl~6~0 

l.OAOING .. 4.b!orut. L~ade,. 

£XECUTIO~ Tl~E ~ Oepends o~ Progra~ belng ~x.cuted~ 
pil~tout wi I I occur~ 

STARTING PROCE~JqE ~ start at 200 

PRtNToUrc; lit ve! 

SWITCH RrG!STE~ OPTIONS" Yes 

SW!5 : ~ALT ON ERR~R 
SW14 = £"T~R S~OPE MODE 
SWi3 = IY~!~IT E~ROR pqI~T 

SW12 • fN~lelT !TERATION 
SW1e • LOOP PROGRAM 
SW 9 • SE~ECT A SPEC. ROUTINE 



M.1NDEC~~1~O!jJ~ 
D'J"l 

Rell ols~ ~ata)Pa~t one statIo Test 

ABSTRACT 

NEW NUMBER ~ OlROA 
OlRCS 

The PC11 01s~ ,ata Test Is • serfe, of statlQ, addr.ss a"d data 
~ 8, '1'1 a b Til t y I' ~ u t 1 "e S W 11 1 0 h V 8 r , f" t e. , h C! tJ S art", e dIs k 0 Q " t P 0 r (R C 1! ) 
an d d 1 s Itf ( R S ~ .; , a " e t) per a ~, n g c ~ r , • c tTy'. ,. '" TIt 8 stu $ • d T n 
OO~JunctTo~ wlth t~e RC11 dIskless a~d ROli ~ul't' dIsk assU~es t~. 
USer of an e~re~ f;ee system, when u'e~ 1n lts ,"tTretYt 

PDPed.l 
RC11 a!"ld RSb4 

STORAGE ~ 0 • 11?5~ 

~O.O!N~ .. Absol'ute l...oadeF 

~XECUTIO~ TIME e 22 seo8 p PrIntout wl I I icey~ 

STARTING PROCE'~~E ~ Sta~t a~d Rastapt at t00 

PR!NtOVT~ .. Yes 

SW1TCH R~G!~TE~ np'lONS ~ Ves 

SW1S = ENTER PROGRAM CONVERSATION 
5W14 I DELETE TYP~OUTS 
SWt3 = HALT ON f~AG 
SW12 ~ DE~ETE DATA COMPARISONS 
SW11 : ~OO? ON TEST· 
S~10 ~ HALT AfTER ERROR 
SW 9 ~ WAIT POR INTERRUPTS 
sw e ~ ~ooP ON OISK AODRESS 
SW 5 a SELECT TRACK PROM SW4 ~ s~z 



RC!l Multi D's~ 

ABSTHACT 
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MuTtT Ol!!k was desTg~ed to InSUl'e tn, User tMat t"'. dill< system T5 
,.Dable of t'ansfer~l"g data eo,rectlY whTle ~ot dest,oytng t~. us.~s 
D,~g~am ~n t~e dlsk surfaoe The Drftg~a~ '1'8t ~eedS from th. dTs~~ 
, h e l a n Qt h 0 f the t ran s fer's d " t e " m 1 n 8 d b V the sIr 8 0 f "' e " 0 I' Y '. If. n 
1';0;' OceuP's w.,' Ie read I,.,;, the ~rQg"I'" wlTI make yo to th,ee attel'\cts 
at readT~Q the data. If the error st' II .iTats, t~e p~OQram wI I I then 
~.TtJ l' the o"tJg'a~ succesSfully rea(!JS from the dlslc wTt~lP'\ t~8 
tn,ee atte~pts. It w! I r tnen generate ... ra~dom buf'ert, wrIte It On t"e 
dTsk. anrl -,ad It haek a~d ve~lfY ft. Aft~r com~a~lng t~e data, t~e 
D,~g~am t~l~ ~'lteS the erlglnal data ba~k on the dIsk, ~aklMg u~ to 
th~ee .tte~pts to transfer ,f an error Is eneounte~.d, befo~e ~a't'nft~ 
%f the date. .vas successfu II'¥ ttta"'Sf8~red; the oroo",,, ~l 1'1 gO to t"-e 
,.,it bufteft lJn~f I the eo,.,pTete dlsk s),stem ls eX8P'elsed. 

F'D~ll!Itl 

Ti!etYt)e 
RC1.1 'I"Id RSo4 "I us U~ to t~,.e. addT tToP"lI r RS64' S 

STORAGE. The ~a'n b~dy ef t~e PP'cQram OCC~0181 the ffrst SK, TM"e 
data buffers ocCUpy tM, ~ast of exlstl~g memor~, 

LOADING. Abso,·ute Leade,. 

fX[CuTtO~ TIME. 11 $ee. • P~'ntout wI I I iccu~ 

STARTING P~OCE~WRE ~ stap't a~d Resta~t at 200 

"'RlNToUT~ ~ vas 

SWfrCH RrGtsrE~ ~PTION~ ~ NO 

SP!C!A~ '~~T~U~TIONS 
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R"!1 alai.( nata 

ABS'~~AeT 
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,~. RF11 dIsk data test 15 a s.rle~ of statlc. addrass a"d da~. 
l"eTlabllltv ,~u.tlne! whlcn '',,If'1 to th~ use' t.,. dIsk oO"tl'ol (RF'11) 
.nd oTsle (RS11) are t>p'81'.~'n" Qorr1etT)lt TI'11s tilt "",.d Tn 
eo"Junctlo~ wlt~ t~8 R'1~ disKless a"d Rr11 ~urt' dl~k assupes t~. 
U8.~ of an e~,er f~ea sys~em, wh,n used 1n Tts 8"tTpety, 

A£IUIREM~NTS 

F'OF'e11 
RF'11 a-,d RS11 

STORAGE ~ ~ • 11134 

l.CAO!NG " AQSol'ute L.oade, 

EXeCuT 1 0'.] "p-1E: III 1 h". 1~ m, ,,", "p~ 1 "tl'-ut wll'l occur 

STARTl~G PROCE~UqE ~ Sta~t '"d Res~a~t at 200 

PRt'NTOUT~ '" Yes 

SWITCH R~G1ST£~ OPTIONS ~ Ves 

SW15 ~ ENTER PRQGHAM CONVERSATIO~ 
SW14 • DEL.ETE TVPEOUTS 
SW13 • HAL.~ ON r~AG 
SW12 , OELETE DATA COMPARISONS 
SW11 ~ L.OOP ON TEST 
SW10 • HAL.T ArTER ERROR 
SW 9 - WAIT FOR INTERRUPTS 
swap, ~ooP ON D!S~ ADORESS 
SW 7 ~ SF-LECT TR4NS PROM SR 
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ABSTRACT 

MulftT D'~k was desl~~ed to ,~sYr, tht USft~ that t~e ~I~~ s~stem Ts 
,.Dable o. transfe,rl"g dat. Qorreo~IY whTle "0' d.st~oylng t"e uSe,s 
O'eQ~aMS o~ the dIsk surfaee. Tne g~ol~am fl,at r"ds f~Qm ihe dTawJ 
'n! J8na~h 0' tne t,.a.nsfer IS detell'mlned b~ the Ilze of "e",o~y'. I' ,n 
.,tOI' Oceu'S w~, Ie "eadl,.,;, t~e crog,..m ,,111 mike UD te thflee atta"'ota 
at r.adl~g t~e dat.~ If the e,ror st' II e~lstl' t~. pI'ogr,m wl I I th~n 
" • t\1 t '. I' t h (It el,. 0 g , a'" , U «:I 0 e s a f U I ! y r, ads ., rom the d f s k w 1 t ~ 1 r! t " e 
'~;e. at~e~pts, It w' I r +'h," genlrate. .. ,,"dom buff.,. w"tt. It on tl-l. 
dljk. aM~ "ad ,t haek aMd verlfy lt~ A't~r c~m=a~lMg t~e data. t~. 
e,cQ~a~ t~$M w~lteS the erlglnll d,t~ ~aek on tMI dlsk, ~a~'~g uD to 
'";18 attempts to tran!fer If an 8~rar Is encount"ed, b.fo~. ~altt~a~ 
!' the dRtJ\ AIlS 9u~oes!fLlll~ t"a"sf.~red; the ~rogra~ wtrl go to tl-le 
~.~t dlsk ~uffe~ y~t' I t~1 como late dIsk s~ste~ 18 .we~clsad, 

REQUIREMF'NTS 

POPetl • 4~ to 2BK of ~.~o~~ 

re l .tYt'8 
RF a~d RS11 ~IY' ~p to seven addTtlo"a! ~S11's 

STORAGE. The ~aln bedy of t~e program oec~cl.1 the flr,t 5K~ T~~ee 
~.ta bYffe~s OCCUDV tnt ,.,t of exlstl~g memery, 

l.OAOtNG • AbsQrute L.eadell 

[XECUTIO\l TIME. , mIn'. • pjt I"tou t wlll oecu~ 

STARTING PROCE~V~E • sta~t a"d Restart at 20~ 

P'RtNToUT~ " VI! 

SWITCH R~GtSTE~ OPTIONS ~ No 
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M u ill t T d 19k I S I h I ~ h S Dee do" n f Ide" c • t • s t t ~ at,. S 8 U P e B t h • use ~ .. hit 
~. oa" t~a~s'" data correetl~, wlthoui de.t~owl"g t~. data on ,~. 
d 1 S I< ~. M!,J I t 1 d 1 s \( use sa' I .)( 1st 1 n 9 '" • m 0 ~ y 0 ~ t tal e s y I tim a S b U f , i r 
.. ,aas'. 

1: PO?!l 4K to 28K Qf m'~O'i 
2'~ Te1etyoe 
3: RP11 '"d RS11 piUS y~ to s.yen 

ad~TtleMal RSllts 

STORAGE. Ptrst 5K Octal (b~tes) Of ~8~O'Y 

l.OAOING 

EXfCUT t 0\' TIME 

STARTING PROCE~URE ~ 2~0. 

"R!NTOUT~ " Yes 

SW1TCH RPGtSTE~ CP'IONS 



ABSTRACT 

The PK11 dls k el,ata test ls a se~les of add,e,s and data rellabllltv 
,outTnes ~hlc~ verIfy to the user tne dIsk oontrol (RK11) and dIsk 
fR~02 t~rU R<05) are ooerat'~g eorrecilY~ T~ls test used Tn 
eO~Junotlo~ w't~ t~8 RK11 data test a~d RKli ~a~dem d~lve .wercTse r 
,s~u~es the us!r of an error f~ee s~stem, ~he~ uSed In Its aMt'rety~ 

REQUIREMENiS 
f!tDP,,11 
RK11 iMd (RK~2 tnru RK~" 

STORAGE .. 

e: X e CUT 1 0 \; ,. 1 ME .. 

STARTI~G P~OCE~W~t • 2~0 

PRt!\"CUT~ " 



MA!N!JEC!1tlt111D~H. 

RK11 Dls!( Data 

ABSTRACT 

Pal' "69 

'rha I'!!K11 D'lsl< "lata Test 15 a. sarles of add;!!! a,-,d data rellabllTty 
Po~tTnes ~h'c~ Yerffy to t~e uSe, t~e ~lsk oent~ol (RK11) lMd dTsk 
fRK02 tn~oug~ qK05) 8.l"e og.p'.tlnQ CO/'I'ectry·. 1MTs test ysed Tn 
CO"junotlo~ wfth the RK11 .tatlc tilt a~d RK11 ~,",dom d~lv. e~"cTs.r 
aS~Ul'es ~h@ USI~ 0' an error ',ee s~'t.m, ~~e" used 1n 't. 'Mtlp'ety~ 

REOUIREM~N\fS 

'POP,,11 ~K 
HK11 a~d ,QK02 thru RKC5) 

STORAGE. AI I ~f memory 

L.OADtt,G l!t .AbSo rute I..~ade,. 

EX E C lJ T t 0 \<! r l ~ E " 2 h l' S "" P, I '" ~ 0 y t W I I I 0 C cur 

STARTI~G PROCE'Jw.~ • Stapt a~d Restart at 2~0 

PRtN"OUT~ !lilt Ves 

SWtT~H R~G!STE~ opTIONS • Yes 

SWi5 = ~NTER PROGRAM CONVERSATIO~ 
5~14 I Q£LETE TYPlOUTS 
5W13 ~ HALT ON PbAG 
SW12 ~ orl..ETE OATA COMFARISONS 
SWi1 : ~nop ON TEST 
SW10 = HA~' AfTER ERRO~ 
SW 9 ~ WAIT rOq !NTERRUPTS 
SW 8 = ~OOP ~N DISK AO~R£SS 
S~ 7 " ~ ~ SE~EC' CYL1NDER pROM SR 
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MA!NtiECPt1.1-U!'G. 

RK11 Ran~o~ Exer~lser 

The RKii R8n~o~ E~e,o'ser 15 an ~tte~pt to sfmul_'e a uSe~s 
envl~o~M.nt 0' a~ RK11 system, This test 18 net mea~t to be a 
dlaa~6stlc~ I' o~~ble~s a~8 encount.r.d w~l Ie run~l"g thls ~~og'a~, 
It 15 su~~esterl th~t t~. ooe'ato~ ~8V.~t back tot~e RK~1 dl.QMostTc 
CO'sk Data Mal~deo D5HA). 

REcUtREM~NTS 

1='0"',,11 
Teletyo. 
r-lK11 OlSk r;o~tl"oT 
~~ (~2, 73, ~4, 0~, Dlsk Drive (~.~~ 8) 

STORAG[ " A I I ,f me!'lory of t~e lower Ilml t of t~e abso rute I "ade~ I 

~OAOINr; • Absol'ute L~ade,. 

t X £ CUT 1 (j~' T 1 JA E .. 5 m' n'. • P ~ I n t 0 u t w 1 I I 0 e c U ~ 

STARTING P~OC£)UqE ~ sta~t a~d R8sta~t at 20~ 



PRODUCT ~AME ~ RP1!C Dlskless OI,g~o~tlQ 

ABSTriACT 

The RP11e ~Iskress oJa9nestie Ixerels" ~h~ RPl1C 1M the m~'"t'n."jl 
mOde: It eo~slsts ~f two s.gm~nts, th~ 'l~st segment verlfles t~e 
IOgle e6"tal"ed In the RP~tC b~ utl 11zTnl t~8 th, •• mAt"ten,nie 
~'cJsters ~M'o~ !I~u!.te the SIgnals gassl5g between t~e RP11C and t~e 
RP03~ Se~ment t~o oo.rates I" th$ no~m.1 mode and Ts used to vepl'y 
the swTt~hes o~ntaTn~d o~the RP11C an~ th~ ~P03. 

AEQutREM~NTS 

~A~OWARE ~ Sta~da~d PDP-11 QonfJ~u'atlon R~11C Olsk CentPOI le'_ O~. 
o~ ~o~e RP~3 nlsk P'lves (sw'tc~ teat o"IY)~ 

sOrTWA~E: 

STORAGE· • 4K 

EXECUTIoN Tl~E • 4 mlnut~s 

SW15 .. 1 , t • HA~T ON ERRQR 
SWj.4 ~ 1 • •• l-OQP ON E.:RROR 
SW13 • 1 • • • IN"J61.T PRINTOUT 
SW12 

• I • 
NOT USED 

SW11 .. 1 , . - RING 8E:1..~ ON £.RROR 
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PRO cue T ,I A ~ Eo ~ R eJ 11 eRe I 1 a b fit t ~ D 1 a ~ n Q S t 1 e 

ThTs o.o~ram tests b6th t~e addressing ea~abl Itty ~nd t~e data 
,e1Iab",lty 0' t~e RPllC a"d t~8 RP03. T~e p,onram consists of seVen 
,.~ts 'M~ ene ~f w~loh Is selectable bY th~ ~perater. A co~ye~9atl~n 
~008 e~lst9 whlc h al lowS the ooerato, to dellne test parameters. 

REOUtR~M~N"S 

'-'ARD!~ARe: ~ POP,,11 stanrlal'O fa"..ll y Processor' 
"P11C dTs'< oack contral !ell INlth u" to e~gto,t RF'03 
d~lves ASR31 ~r eQulv8lent~ 

sorTw~RE 

STORAGE: • ~K 

I.CADtNG • Ab!lorute Loarlel' 

STARTING PRQt~'UPE ~ 2~~ 

PRt\J.TOUT~ , Yes 

SWITCH R~G!STE~ ~P'IONS ~ S~1~ .1 • ,. HAL' ON ERRCR 

SW15 • 1 • • • HAI.T ON ERRJR 
5W14 ~ 1 

• • t 
I'.!HIE:llT PRINTOUT 

5W'.2 ~ 1 · , , I ~J i"1 t ~ I T BACKGROUND 'EST 
Q;W11 I!I 1 

• I • 
R!Nr; REl.L ON ERRO~ 

~W10 ;; 1 • I t 
L.!')QP ON rEST 

~W~9 ~ 1 
• I , 

P\l,.U81T DATA COMF'ARiSON 



PRODUCT \IA~E " R"l!C MLt I t 1 0'" VI 0' a,nolt 1 e 
ABSTRACT 
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T tal T S D' 0 ~ r a. m ''11 1 1 I t & s t v D to af g" t R P Z 21 R P ~ 3 d r I v e sen a" R P 11 edT. k 
oo';'tfl61119r' !!aslcaIIY, tl'le Pflograrn wll' seek to a I'a"dcm add'I!, a"d 
then w-lte a"d ~ead ~a~dom data, whIle dite 11 bel~g transf1r'ei. 
s.~k ~oe,8t'o~S wT11 be 1M o~og~eSs 0" th~ othe' d,Ives, T~e DUr~OSI 
of t"-e test Is to check for anY Interaf)tlo;; on t"" bus w~1 Ie t~'Ilng to 
k.e.o aT I tt-\e d II I VIS bUSY, 

lo.fARDWARE " PDP.l1 stan~aftd f!!tn'llIV C)rec.sso~ 
RPltC dTsk eOf'ltl'O! Ie, with YD to slant R~"2/RPI?J3 ~lik 
o,-tves, 

so'r~,,!ARE 

'''ORAClE: • ~K 

L.OADtNG '" Absol'ute Loader 

eXEcuTto~ Tl~E • 1/2 hou~ 

'RtNToUT~ !'! Ye~ 

SW!TCH R~GtSTE~ 'PTIONS 

SW15.1 ••• HA~T ON ERROR 
SW14 = II' NOT USED 
SW1J = 1 ••• INHIBIT PRINTOUT 
SW12 ~ ••• NOT USED 
!W11 = II@ NOT USED 
~W10 .1 ," BEL~ ON ERROR 
SW~7 : t~rY Sw~0 ~ 1 •• ' SELECT UNIT rOR TEST 
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ABSTRACT 

T~. Rp11~ fo~m~tt8; oo~slsts of three ~artj~ Pa~t 1 for~ats an RP~3 
Olsk 1~ tne "o~~.1 man~er ~nd"eh80kS all aad~ess.s for vllldltv, Pa~t 
2 • I row s t n e 0 0 era tor tor e w,. I ~ e the h • ad e ~ 0 fa" " deS I I' e ~ sec to" .~ 
P.~t 3 fermata ana verTffes the disk wlt~ t~e seauence" of seet~~ 
addresses specl'led b~ t~e ~~e~atc,.. 

REQUtRE~~NT~ 

HA~DWARE e ~ta~dapd ?DP~tl o~nflgu'.tlon 
RF'11C UTslof Co,..,tro! 181' 
O~e O~ ~o,.e R~~3 diSk drives 

STORACE •• K of st~r3ge 

L.OAOtNG " Ab9ol'ute Loader 

E! X £ CUT! '0 'J ,. 1 ME. 11 2 h Q U r 

STARTl~C pROCE~U~E ~ 2~~ 

~v~15 • 1 • •• H41.,l' 
SW14 , .. NOT 

ON 
USED 

SW13 ~ 1 , .. l~J~tBIT 
SW12 · , ~ Nr"'T USED 
SW11 

, 
NOT USED · , . 

SW10 • 1 t I • BEI.,L. ON 

ERROR 

PP. I NTOllT 

~RROR 



ABSTPAC1 

'he RPt1 01s k ieSs Ol!gnos"Q ,~e~Qls.s ~~e RP11 Tn the mal"t anl"ie 
'" 0 de'. , t v 8 r , f I '" s the 109 I e Q 0 1"1 tal rI .. d T 1'\ t ~ • R f!' 11 b ~ u t 1 r 1 ~ t ,., g t ~ • 
thiee malnte~a~oe ~e~lsters whfch sl~ulate t~e slg~a,s P"SI"g betw.~n 
the RPi1 a"d t~e R~02. 

~e:OU I Rf.M.~NTS 

WARDWAqE s Sta~da~d PDP~11 Q~n'l;u~a'lon a~d a RP11 Olsk C~"trol I.'~ 

SOrrWARE 

STORAGE. 4K 0' stirage, 

L,OAD!NG fJ !t)sorute L,.Qaqep' 

ExeCUT 1 0" rIME " 5 minutes 

STARTING ?ROCE'~RE ~60~ 

PR}N1'OUTS '" Ya! 

SWITCH R~G!STE~ OPTIONS 

~W15 c; 1 · . ~ DEi..ErE 
SW14 :I 1 

• • t 
DEI.EiE: 

SW13 ~ 1 • I • 
1..00P ON 

'jW12 ~ 1 • •• LoOOP ON 

ERPQR WAI.T 
PRINTOUT 

F"4.1L,ING T£;Sf 
rgsT UNCONOITIONAl-L.V 
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.BST~ACT 

Tn'. o'o(!ram tests bQt~ tt-lIJ addressl,.,; clPabl rlty and the data 
,.T1101Ilty ·ot t"'e PR11 ,"d the RP02. T~. o;'og'am o"nslsts ~f seVen 
t.sts ~nY eMe ~f wnloh Is selecteele bY the oa8'ator~ A eo"verSTen 
~Od. 8~15ts whTo~ al lows the ODI~ator to d~"ne test oar.meter s , 

R£QU!REMFNTS 

j.fA~O¥;ARE " P'1P.l1 standalld ,amI I y procelSoP 
RP lt I)lsK pac~ eont,.ol lar wlt,., wo to elflnt RP~2 drIves 
ASR~3 0; eQY'\lale~t 

STORAGe • ~K of storBge 

1.0ADtNr; II ~bsorute L.oadeft 

£XECUTto~ TIME ~ 5 heurs 

STARTING P~OCE~~Q£ ~ T~e p,ogram must _Iwa~s b. started at 2~0. 

PRtNTOUTq " Va! 

SWITCH R~G!5TE~ ~P~IONS 

Sw15 ~ 1 • • • 
SW14 • 1 , I , 

SW13 II 1 , , . 
SW11 II 1 ~ I , 

Swt" • 1 
• I ~ SW09 • 1 • •• SWQ!8 ! 1 • • • 

5W~5 :I 1 · , . 
SWe!5 ~ 1 

• I • 

SWPl5 ~ k.1 • •• 
9Wt't4 · . , 
SWPl4 • 1 

• I • 

~1aiP!4 ;; 

'" , . . 

HAI..T ON E:RRO~ 
l.CO" ON ERROR 
INHl81T PRINTOUT 
RING B~~l. ON ERROR 
L.OQP ON TEST 
IN~tSlT DAT~ ~oMPARISON 
ENTER CONVERSATION MOOE 
Us(n TO CONTROL HOW MANV COMPARE ERRORS wtl.~ ~E 
TVP~O OUT AS A RESULT 0' A REAP OPERATION IN 

THE 0 A TAT E.. S T '. 
C~EeK fO~ UP TO T~RfE COM~AA[ ERRORS WITHIN T~E 
READ 8urrER ANO 'YPE ALL APP~OPR!AT[ ERROR 
tNrORMAT1~N FOR [ACA £RRO~I 
C~Er.K fOR ONl.Y ONe COMPARE ERROR wtT~IN T~E 
READ BUPPER. 
USED TO CONTROl. T~E AMOUNT OF INFORMATION TVPfO 
ON R£REAO ATTEMPTS 
TVPE Ahl. ERROR INrORMATION ON EAeH RE~EAO 
ATTEMPT', 
TVPE THE ERROR tNPORMATtO N nN TH£ rrRST READ 
ERROR ON~Y, AfTER T~E ERROR GOES AWAY OR IS 



Pa •• ,..,,. 

UNREgOVERABLE, T~E ~UMB£R or REREADS IS T~~N 
TVPEIJ. 

9W~3 ! 1 .,. RUN TEST SE~ECTEO BY SWITCH POS1TI0NS SW0 TH_U 
S vJ 2'. 

S.W00 t~~u 
~ 
1 
2 
~ 
4 
; 
0-
7 

SW~2 TEST SE~ECTtO 
AODRESS TEST " 
AOORtSS TEST 1 
ADORESS TEST 2 
TlST 3 ;·WRt'~ CA£CK TEST 
TEST 4 =. M£MORV iOORESST[ST 
'~ST 5 ~ DATA RECIABl~ITV 
TtST 6 ~ RANQQM 'EST 
TEST 7 , POW~R 'Al~ TEST 

If 11: 1s d8slred t.c sall$t .,.. lndlvTdyai test, ,rac I,t SW!0 
1'0000" te8tl, 
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Aesr"ACT 

ThTs cjoQram wT' I test un to elg~t RP02 d~Tvls on an ~P11 oTlk 
CO" t ~ 0 'I' Ie,. ~ a s I Q a ! I y , the 0. I' CHI r a rn w 1 I' 9 e e k tea , a !II d ~ In add" s 5 • ~ d 
'hen wl'l+'e a"d read f'a"dom dft.ta. wnll' data 1& b,l!llg t,.an8f e r'ed, 
leek eC8,at'o~s wTI I be In ~rog"ess O~ tMe et~e" drIveS. T~e gUrPol. 
ef t~e test fa to ihec k fO' .ny lnt.'.ctl~~ en t~e bUS w~l Ie tr~'ng to 
k •• e a r I t~e dill vas nu,,y, 

~A"D\JARE '" pnp.11 sta,n~a"d ramf I y pr~cessor 
R~11 r,Isk Centroj Ie" with uP to eTgt-lt RP~2 disk drIves 

SO,"WARE 

ST~RACE ~ 4K 0' $iorage 

1.0ADING til Ab!ol'uta L.oads .. 

~X[CUTto~ Tl~E ~ It Is recommended t~lt the D"o~".m shoUld ,U~ f~r 
half' in n"IJ' 

Sw15 
~W14 
QW13 
SW12 
~W11 
SW1~ 
SWr;.7 

~W"''' 
SWt"1 

~ 1 I" HA~T ON ERROR 
••• NOT USED 

~ 1 !" INHIBIT PRINTOUT 
••• NOT USED 
'" Nf)r VSED 

.1 .,. 8tL~ ON ERROR 
t~ru Sw~~· ~ l .;. SE~ECT 
oor~e!ponrls to unlt 0 
co~reSponds to unlt 7 

UNfT F"OR TF:ST 



The ~p11 f~'~atte~ con,lsts ~f '~ree parts; Pa~t I 'or~atl an Rpm2 
dlsk 1" tl-'te n~r"al ~ann9" &"Q Cl-\8eKS al I addressee fop .... rldlty, Pa~t 
11 arlow~ tne ~oepator to ,.,w,.lt, th, "eade" of a"Y ~esl ... d S8ctOPI 
~ait II! fO'~its and ve~'fl$s th. dIsk wlt~ ~~e s.Quenoe of s.et~' 
.dd~esSes specTflea b.y t~e ooe,atQr-. 

FlE~UtREMrN"S 

~A~DWARE ~ Sta~dapd PDP.l1 Qonflg~'atlcn 
RF'lt I'll SK Cent~o I! 81' 
One or mo~e RPZ2 diSk drIve, 

SOF'TWARE 

STORAGE • Prog~a~ ieouTres 4K of sto~ale 

LrOAOING 'It AI:)Sol'ute l,.fI)ade,. 

tXECUTIO~ TIME e 1/2 hoy,. 

STlRTING PROCE'URt ~ 6~0 

SWITCH ~~GlSTE~ OPTIONS 

SW15 • 1 ", DE~ETE ERROR ~A~T 
SW14 ~ 1 ~,~ DE~ET[ PRINTOUTS 



The RS64 test., ~o~lto, and exe~else, 1 •• tlm8~sh.p'"a System whlch 
~o"lto's a"d se~v'ees ~ultlp!, RS64 telters ~hle~ exerclse RS64 dlSks~ 
'he 6o".t e r 0' ea~h teste' '~atlo" hal eo~t,ol' over t~e mOM't~,lng ~, 
~ll staflen tn'oug~ t~. statlon's tel~tyoe. '~e operator ~as t~ • 
• b'ITt~ to ,un a~ ~uto~atle acce~tance p'Oqrem O~ any en. e' 20 tests 
'o~ whlc~ ~e m!~ c~oose the data and add'e~slng ~a~ameteps~ 

~uPptl sta~dard or~oesso' 
(W11~~ IT~a 'reQU8"ey OIOQk 
RS~4 teste's (up to 16) 
~T~J~OC t,l,tYDeS Con8 per RS64 teeter'_ 

STORAGE .. "K 

~XECUT!b~ TlME • Auto AoeeDt takes 12+1/~ ~ours 

STARTING pRQCE'UQE • 2~e 

F'R'N"OL!T~ • va, 

SWiTCH R~G!STt~ ~P'10NS • Yes 

"'eQpta~ eO"t'or 15 mY ""sans Of an lnteP'letlv, IT!cMlter and conser, 
t • Tat )J De'. 



TAil lOG'C T[Sr ,PART 1) 

ABSTRACT 

ThT. Dto~~am c~ntaTns a sa,t,s Of baJl0 loale tests tha' o~.ck t~. 
TA11 for o'o~e~ eper~tTo", 

~OP~t1 oom~ute~ wIth Qon~ol. tel't~c't 
end a TAil cass8t~el 

STORAGE • • o~r'K. 4K 

1.0AO!NG 

[XeCuTto" TIME: • ""'e fTrst PISS takes apoJloxl""ttly.5 ,8Qo"dl. ATI 
subseauent ~asses tak. lPorexTmat,ty 10~ s.oo"dl~ 

'Rt~rrolJ"~ .. Yes 

SWITcH R2GtSTE~ nPTIONS ~ Yes 

SW<1~)~1~~eH~LT ON ERROR 
S~(14).1~~.~nop ON TEST 
S W ( 1'5 > II 1 '. '. I 1 .~ H ! 8 1 T ERR 0 R T ., P t 0 LJ T 5 
~W(lt).l:~.I~HIBIT ITERATIONS 
SW(1~).1~~.R1NG BE~~ ON ERROR 
SW(l~)'~~~.RING B~~~ ON PA~S COM-LET£ 
SW(0'>.1~ •• L30P ON ~RROR 
~W(0~>.1~~.L~OP ON TEST AS P~R S~<~"~~) 
SW(0').1~~,LOCK ON CURRENT ORIVE CONLY YA~%O 

FOR STAFTING ADDRESSES 22~ THRU 250). 



TAil LOG'C fEST (PART 2) 

'BST~ACT 

ThTs o~6Qr~m c,ntaTn8 a se~18S of baslo lo~le tests that Oh80~ t~e 
'Ali for c~o~e~ ~peratTo", 

POP.il c6m~ute~ wl'h onnsole tel~tY08. 
and ~ TAll casget~88 

EX e: C L! T I 0 \,1 TIM E .., T ~ e f' t r s t pas s t a k e 5 aDO,. (3 x 1 mat ely 1 ~ '" ~ e COM d S • A l I 
subseauent ~_SSes take ao~rexT~ateIY 475 seco"dS~ 

!W!TCH RrG'STE~ 1PTrONS - vas 

SW(15)=1~_.HA~T ON ~RROR 
SW(14)al~ •• ~OOP ON TEST 
~W(13)'1~~.I~Ht3JT ERROR TVPEOUTS 
SW<1t).1~~,1~HI9tT ITERA~IONS 
~W(l~>.l~~ .RING BELL O~ ERROR 
~W(1~>.0~ •• R!NG RE~~ O~ PASS COM~~ETE 
SW(09)al~~.LOOP O~ ~RROR 
SW(~~).l~ •• LOOP ON TEST AS PER SW(~"0~> 
SW(Z'>ll~ •• LOCK nN CURRENT DRIVE (ONLY VALID 

FnR STARTINC ADORESSES 22~ rH~U 250'1 



TA!1 MANJA~ IN'£RVENTI0N TEST 

.B!T~ACT 

Pale 483 

NEW ~UM8ER e O!TAC 

ThTs c'o~rem c~ntaTns a !e~les Of Dasto loolc tests ~hlt chfC k t~. 
TAil for c~ooe~ ~Pftratto~, 

REQU!REMENTS 

PDP~tl c6m~ute~ wIth conso!e t.l~tv6e, 
an~ ! TAil cassette 

STORAGE • lpo,~xl 4~ 

fXECUTIOu TlME • 2 mInutes 

SW(15)=1~~,HA~T ON ERROR 
SW<14)=1~~.~QOP ON TEST 
SW(13)=1~~.INHIBIT ERROR TVPEOUTS 
~w(11)=1~~.INHlaIT ITERATIONS 
S~(l'>~l:"RtNG BE~L ON ERROR 
~W<l~)=~~~.RtNG 8E~L O~ PASS COH~~ETE 
SW(e~).l~~tLOOP ON ERROR 
SW(0e>=1~~.~OOp O~ TEST AS P~R SW(~,~Z~> 
SW(0'>=1~ •• ~OCK ON CURRENT DRIVE (ON~Y VALID 

FOR STARTING ADORESSE~ 220 TH~U 250)~ 



TAil MOTtO~\' lEST 

ABSTRACT 

NEW NUMBER • O~TAD 

TMTs c~o'r~m c,ntaTns a series of tests that o~eck tne TU6~ drlv e fer 
DPeOer ooe'atl~n. 

A E QUI R [ M ~ t~ T S 

L.OADING 

poP~t1 oomDuter with oonsole telitype, 
an~ ! TAil cassette 

EXECUTIO~' TIME " T~e fTrst pa,ss take. IPDl'oxlrnately 4 ""'Mutes, Al'l 
subse~uent ~,SSes tlkO IcoroxTmatelY B ~lMyte9. 

"RtNTO~T~ • Yes 

SW1TC~ R~GtSTEq 'PTIONS • Ves 

SW(15)al~~.HA~T ON ERROR 
SW(14)al~~,LOOP ON TEST 
SW<l').1~~ .INHIBIT ~RHOR TVP~OUTS 
5W<1!).1~~,INHIBIT ITE~ArIONS 
SW(l'>.l~~.R!NG BELL ON ERROR 
5 W (1 " ) .21'. '. • R 1 N ~ BEL. L 0 ~,l PAS S COM P L £: T £: 
S~(09).1~~.~OOP ON EAR~R 
SW(0').1~~ ,LOCK ON CURRENT ORIVE 
S~(S~)~l~~ ,D~LAY AT ENn Of EAC~ fUNCTION 
S w (~5 > a 1'. '. , RUN W! THO UTI N Tr R Ff U P TS 
SW<04>=1~~.IGNORE 8~OCK CH[C~ £R~ORS 
SW(03)=1~~,INH!BIT OATA COMP.RE 



TAil o'T' R~kIAS!L!TY 

ABSTPAC'f 

'hTs o~o~rem c~lleets !!tatlstfoal Info,matTo", cia~talrd"g to t;,a data 
~eTlablllty o~ the TA11/T1I60 when run for eictended tHu'lods ()f tTmi'. 
t~ uses ~ nJmb8~ of dlffe,,"t Dafa~ete~s eo"t,o!llng t~8 data 
catterns, t~e "u~bep of b~tes pe~ bleck (~eoerd) 8"d t~@ numba' if 
eleoks oa, fIle. 

~O?ftll c~m~ut8r ~Ith conSQle tBI·~t~pe, 
anrl a TAil cassette. 

STORAGE ~ ApDrex~ 4K 

L..OAD!NG 

EXECUT!O~ TtM~ ~ Testlng the TA11JTU6~ to sOlcl'lcatlcn takas 
aoo~o~l~atel~ 2 h~U'S; 30 mInutes wlt~ eae~ d,Tije 
tak'ng 75 mlnutes~ 

STARTING PROCE'URE • 2~0 

gW(l~)=l~~.HA~T ~N ERROR 
Sw(14)~1~~.~OOp ON TEST 
~W(l~)~l~~.INH!atT ERROR TVPEOUT! 
SW(l~>~l~ •• RtN~ BE~L ON ERROR 
SW<Z;>=l~~.HA~T AfTER NEXT "£NO.o'"TEST" TVPEOUT 
SW<0Q)=1~~.AT NEXT "ENC.OF"TAPE" (EOT) GO TO "[NOeOP.TESTH 
~W(~')=l~~,PERrROM PASS AS PE~ SWR<ll~> 

S~R(11~):0~:PO~MAT 

SWR<1'~>~01=REAO ONLY 
Sw R<1J0)-4 0: wR lrf ONLY 
SWA<110>~11=READ ONL~ 



.' 

TAL C R 1 s a I ~ a ~ e " 0 ~ 0 q r ~ '/'\ ~ e s I ~ ri e 0 t C i' 0 e. C' 1,,1 ~, I i\[" E r til' 11 r.: Ie,; r 0 s t 1 c 
E) pt 0 ~ fIl a rtf sf" 0 I¥' T A ~.l c:; sse ~. t ~ S I 

The TAL.O" IO~Ci9r Is tl"ie fll'st ftle sterae 0'- a i'Ail VAl\:rEC-il 
eassette'. It ,!Ii ia t el19C "TAkCPE!SVS", It 15 f~,llo~e~ bY' o"'e 01" ITc~e 
MA!~~~C~11 c'a~~~stle rre£ra~s stcre~ ,~ abs lea~e' fOI'~at~ 

Eacr TA11 MAl~~~~·11 casset;p Is provl~e~ ~ith a ol~ectorYI t~at '1sts 
the 'ALD~ IO~d·rf ~n~ ~I I tne D~ogra~s stc~er l~ t~e cassette. 

£ a c h f 1 I ~ 1"\ a "" e I'" t, h F· C a ~ 5 F' t t El i c: r· Ij rr r e PI e 0 ~ 1 t ~ a ~ 0 eta I 5 e e u e r. e a 
~ U rr b e r '. T A. L L: ~ n ~ s t Io! e s e Ci l.i e roe ,.. I.i f¥ b ere ft', T ~ e f I I e ~ U , b e r 1 SUs e d 
to sceal'y to thA TALDR leader ~~Ieh c~o~ra~ Is to be loaded. 

!n order t~ crevent acel~e"t'l apBSUl'8 of oassettes, e~c~ ea!sette ~o 
bel 0 a d ~ ~ f po 0 ., s "" 0 i) I d iPo. e:' w r 1 t ~. , 0 e Ie@'d" I ~"T t e .. j eel( I ~ Q 0 f ~l e a s: set t e 
ls aecom~1 ls~e~ ~y u~coverln' tMe smal I ~6les ~t the bac~ Of t~e 
eassette oY f 11orl~~ t~e s~al I olastlc tats out ~f t~e waY~ 

AbT 11 ty ~'F t"'e T ~L"';-; Il"\a~e' tc s!,..ccessfl..ll I v load a o'-or.;rarr d~oel"\-:;s ~r. 
the slza of t~6 '''o~raT te ts loarle~, tALDR t'~ ~ot lOad a :':~'I~ 
t~at l~f~i~~~s c· lt~ ,~~ ster~~~ ~rea. 

A PD~11 rrncesso" 
q IV; 7 9 , III V H c ~ sse t t e ~ 0 0 t s t II a r P 0 ~. (iT: a jt b I' 5 I 'I'! iJ ate c 
~~ a TAli ~oot~t,ar !ORoer o,o~r~~., 
TAil tapa CassAtte contrel u~lt. 
TU60 t~pe eassptte tra"soort 
JII K IT; 1 n 1 rn WitS t 0 I' age 

~At~~E~·11 d'a~no9tla taoe cass ftes 
TA11 ~octs'ra; l~a~e~ cro;~a~ ! ~ E~7;? v q ~;~ 

~ t '" 1 ~ ~ r ~ Q ~ e," "" i.,j S t P e !"" a !"'I ~ i ! ~i e ; '; Ie:.: ~ " , 
st 



STARTI~G PROCE~~R[ • Refer to DOC, 

PR! ~,~,.OUi'e:, 

SWrTCH R~G!STE~ OPTIONS ~ Ves 

t SSe t t :., f I I e ~ Y PM b Po r :) f P ,. 0 9 !' a "" t 0 bel 0 a d e d .~ 

Pa~e ~81 
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ABSTMACT 

rna fu~ct.ion of thTs test ls to 1eteot I~teractlve type ~f o~oblems of 
the TAli 1M a ~ystem. e~vlrQn~e~tt 

The orog~a'" exerclse s botn artves slmu!'tenaousI'Y, 

P~egraM ~t~rt,s by re~lMdlng both units. the~ the erog'a~ wrItes o~e 
b'l eOk., back 50~Ce ~ne b lOOk. 8nd ~eads a b loc,< on U'" 1 t ~. 

The !ame e~e~clsA T3 performed O~ vnlt 1. 

wnen e~d learle~ Is detected, the u~lts Ire rewound a~d t~8 w,lte/eaeK 
IDace/'e~d s~oJe~ce aro reo8ated al lover iQal". 

~DP.i.l s~ste~ wit" 12K of 00'1, T~ls over!ay starts at 
4~1Z"0 

ylah S~eed Rea~e, 
TAil 
~T~ test p~o~ra~ (MAI~n[C·l1.0~QGA' 

STORAGE. Thts ove~la~ loadS In 12K of cer~ ~Ith G'p 

EXECl'T! O"! r 1 '1E II!' ~a!'t1e a.s GTP over I a)l 
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Tel ~ TCil Test 1 

ABSTRACT 

Tel ~ retl Test 1 T5 Part 1 ef , ,tve DrOg~a~ ~aeka;e used to test t~1 
Tell DE~t~pe control; TC~ I' I bit ehecker e,og,a~ th.t o~l~ks that 
e.~h ~f th~ eo~t'ol'is ~eal9ters ea" be re'~renced wlthout causIng bus 
.~Fo~ t~a~S, t~at r9a~~wr'te bIts oen be eet a~d claa" that 
II e a d i w r 1 ~ e b 1 t s are ere a,. 8 d. ~ ~ r., set 1", s t rue i 1 ~ n I ... " d t ha , ,. f!', den T y 
blts a~e set t~ thel' DOWer elea~ st.te bY reset l"lt'uc'lon~ 

A s6eel~1 rojtl,.,e (Test 21) ls ava,1 lable l~ the orog",,,, as a 
"'aTnteMa"Ce afd Tn adjusting tne TOil ~Q~tror deravs. 

~EoUtREM~NTS 

PQP.tl 
ASR33e3' Teletype 
TC1.1 OrCt8Q8 C~fI'It,.o I and at least one TU56 DUll 'fptanspO,.t 

STORAGE • Z • 1~~00 

L.OADtNG • Ab90rute I...oadel' 

EXECUTIO~ TIME • 1~ One ~o~mA' pass • 1 ~l~ute 
2~ Sl~gle ,te~atlon oa8a ~ 13 sec~nds~ 

• p~l~tout wi I I oeeur 

STARTING pROCE'URE • Start ., 200 
Restart at 1000 

SWtT~H R~G,STE~ OPTIONS. Ves 

SW15 .. HALT ON ERROR 
5w14 " ~CO~E 
~~13 • lNHIBIT ERROR PRINTOUT 
SW11 • lNHlBtT IT~RATION 
5~10 • HALT AT (NO 0' CURRENT R08TtNE 
Sw 9 ~ SrLECT ROUTINE 
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ABSTQACT 

TC2 P Tell T~st 2 Ts part 2 Of a "ve O~Ogra~ Qaekage us,d to test t~e 
'ell D[~t!O$ QentrQl~ TC2 uses tht maTnte"ance 'bIt feature of t~8 
TC11 cont,ol t~ eh$Ck the Tell control wlt~out d.~e~dTnQ O~ OECtael 
t'ansDor+ movement~ P~lor to aotual ~se 0' t~e m_'"tenenoe blt 
feature, oorreet oDe~atlon Of the 'n~.~rUPt cl~cults 1, checked, a~d 
the malnte"a"ce bit Itself IS shacked, 

REr:UtREMF'NTS 

P~P!l11 

ASR33~35 Teletype 
rC11 OECta~e Cent~el a"d at least one TU56 Dual T~ansoort 

STORAGE. 0 • 1740~ 

L.OAOING .. Absol'ute L(!adel' 

E: X E CUT I 0 '! T 1 ME " 1". NO,. m a I pass ., 4 1'\"1'''' 
2~ SI"gie Iteration pass ~ 5 see. 

P~l~teut wI I I occur 

5 TAR T I ~.! G P ~ 0 C E ., U ~ E " S tar tat 2 ~ 0 
Restart at 10P10 

SW!TCH RrGTSTE~ ~pTlaNg ~ Ves 

~wt5 = HALT ON ERRO~ 
S~14 ~ ENTER SCOP~ MODE 
~~13 = l~HIBIT ERROR PRINTOUT 
SW11 3 INHIBIT IfE~ATInN 
SW10 = HALT AT ENU OF TEST 
SW 9 = SELECT TEST SPEtIPIED BV SW7 ~SW0 
SW ., I! SW0 II: N!,1~Be:~ OF TEST SELECTED 
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TC:! .;. TCf1 Test 3 

TC3 ~ rctl TAS+ 3 Is part 3 of a 'lve Dreg~a~ ~aekage used to test t~e 
Teil DE~tap9 Cen~,ol~ TC3 tests .Md exercIses the TC11 oent~ol' a"d 
fre~ oMS te el~h+ selected t~aMSoo~tSt TC~ cone.~trat'. O~ tes'T~g 
fo, oor~eet ~pe"atfo~ of the UP to !Speed bTt (UPS), lol "tty to fllad 
bl~c~ ~u~ber~ !n~ deteet end zones, 8~8'QTses RNUM eommand readT~g 
fo~ward ,nri re~e~se ~Iock nUmber, eX$rQlsej the WOATA (Wrfte o_tal a~d 
ROArA (Read Oata) ~o~man~s bet~ forward and ,eversa, a"d wlt~ slnll"" 
dowbre. !\nf'JI 4 ~IQC;k transferS, 

REQU t RE'r~lrN"'S 

~DP,,11 

ASR3~/~' Telet~pe 
TCil OECtaoe centrnl and at feasi ~n. 'U56 Dual TrlnSgo,t 

STORAGt • 0 • 17500 

E X E CUT r 0 ~f rIM E: • 1'. 'J Q I' m A. I P .. S S (III abo u t • 3 m 1 n 
2~ Sl~g!e Ite~atJon PISS ~ lb ut 15 mIn. 

~ Prf~tout wi! I occyr 

STARTING pRQCE,URE • Sta~t at 200 
Re$ta~~ at 10~0 

SW15 • HALT ON ERROR 
~W14 ~ ENTER SCOPE MODE 
Swt3:1 1"JHI8IT ERROf( PRtNTOUT 
SW11 C INHIBIT ITERATION 
SW10 • HALT AT END or TEST CURRr~TLY EXECUTED 
SW 9 ; StLECT T~E TEST SPECIPIED BV SR1 • SRZ 
SW '1 '" SW0 ~ NUMAE:r~ OF' TEST SPEC fF" I EO 



TC4 ~ TeLL Test 4 

ABSTRACT 

TC4 ~ TC11 Test 4 1s p~rt 4 ~f a ftve DrOg;am ~aekage used tQ test t~e 
Tefl DE~tape C~ntrel~ TC4 tests and exercises t"~ TC11 Control a~d 
"om 6~e to elgh~ selected ,~a~s~o~ts~ TC~ c~nQe~trates O~ tes'l~g 
fo, cor~eet ~perat'o~ of t~e READ A~L a~d WRITE A~L eem~a~ds. a"d 
checks f~r cor~eot ore~atlon of the ~a'lty clreults. 

PDP.,!l 
ASR3~.~; i~letyce 
rct1 Orcta~e Contro! and at !Iast ona TU56 Dual TranSDort 
At I~ast o~e standard PDP-1! r~r~at OECtaoe, the gUa~d 
area~ 0' t~e ta~e ~Iocks must be ze~O't If ~eeessarY, 
I'efo;.~~t tlpe. 

LOAotNG • Ab!ol'ute L~ade~ 

E X E CUT ! 0 '.! TIM E I!!l 1', '1 0 I' m" I pas s ,. a. b 0 u t 36m 1 n'. 
2~ Sl~gle Ite,at,on caSS ~ , ~l~ • 

• p~l"tout wI I I occur 

STARTING PROCE~URL • stal't at 2~2 
Rasta~t at 1000 

SW1TCH R~G!STE~ ,pTI'NS • vas 

SW15 • HALT ON ERROR 
SW14 I ~~T£R SCOPE MODE 
~W13 ~ l~HIBJT ERROR PRINTOUT 
SWtl a l~HIB!T ITERATION 
~W1m = HALT AT ENO or TEST 
sw 9 ~ ~ELrCT THE SPECtfIEn SW7 ~ SW0 
!:;~..J 7" SW0 :; N:"I~BE:F< OF' TEST SEI.EeTED 



MAlNOE:C~tl"D3E;, 

res ~ Tefl TAst 5 

ABSTRACT 

TC5 • felL rest ~ Ts Part 5 ~fa flv, ~rog~a~ Daekage us,~ to ttst t~e 
'eil DE~tape control 'C5 exercises the tC11 Co"tl'oi a~d fro~ OM8 ~o 
elaht seree~ed t~I"SOopt9. All ~va.llable eoI" stQf'aQe. uo te 28K TI 
USed 1M ~rdBr lO e~ee.utl the maxlmum "U~b8r of data t'a"s"'. 
eo 55 T b Te·. 

RE~t.JIREME:'·~TS 

PDF'",11 
~~R3~/3~ Tqletvpe 
rel1 O(:Cta"'e ContrQI llMd at least one TU56 Dual T~a"s'o~t 
One sta"d~rd POP~11 format DECt~oe 'O~ each t,a~scort to ~e 
t.~ted. O~e of tne ta~e bloaks ~ust be ze~o, If ".cessa~Y 
~efo;~~t t~e tao,. 

STORAGE ~ ~ ~ t0014 

L,OADfNG ... A·b«!o lute Loa.dep' 

EX EeL! T I 0 \' T poi E: " 1 " \.10 '" .n a I pas s p ~ a )Ie '. ~ ~ 0 u , 
~.. 5 I ,., g 'e I tell' a t I ., n p, s s ,;. ,5 ", 1 rt, 

1\! 0 t it I A e t Y a T t t rn 5 d e pen d • M to" " U '" b e r 0 • ~ ra n s g 0 I' t san d 
ava! lab!e QCtrol 

" p., l' "tou't wi! I QcclJr 

STARTING PROCE~URE ~ start at 200 
Restapt a 10VJf1 

PRtN'Ql1TS • Yes 

SWfTCH REG!STEq OPTIONS • Yas 

Swts • H.~T ON ERROR 
SW14 ~ ENTER SCOP~ MODE 
SW13 a INHIBIT ERROR p~lNTnu' 
SW11 = INH!8IT lT~RATI0N 
SW10 ~ HAL' AT ENO or TEST 
SW 9 = S~LtCT 1~E iEST SPEClrlEO av sw7 • sw~ 
S w 1 " S !~ 0 ? N U M B E R 0. F' T EST l' 0 8 r! S E: L. E C TEO 



ABSTRACT 

T~. TM1l l~st~uQtl~n test eont.lns a s.rle~ of b,slc tests t~a' c~.~k 
'M11 ~e~'9te~! f~r P~O~8~ operattQM Wh' I~ not lnvolvlnQ ta~e mot'o~~ 
'1 Ir t alOe "" e t 1 0 III f u " c ~ , 0 n $ I d .. ~ a t ran 4J f • II S • x t e " d " d m e m ~ r y, a fI'! d m a " u' I 
'"t8~ven+len tests 0' the 'U10 t,ans~ort s~ltc~e5, 

AECU!REMPNTS 

PQP,11 wlt~ TM11 Co"trel v~lt aM~ 1 TU1Z TaDe Unlt 

STORAGE. 4K" 0' ~e~o~~ 

L.04QtNG • Apsorutl L.",adef' 

eXfcuTto~ TIME. 1 mln~ • 89\"1 wi I I rlng 

"Rti~TOUT. " Yes 

SWiTCH REGlSTE~ apTION3 • Vae 

Sw15 = HALT nN ERRQR 
~W14 Q SCO~~ ~QOP 
SW1J ~ INHlB!T PRINTOUT 
S~12 ~ 1 ~JH 1 B! T SUS"TEST 1 TERA T t O~J 
~W1~ ~ INHtslT ~ANUAL INTERVENTION TEST 
sw ~ • rEsT , C~ANNE~ TAPE UNIT 



"M!1 O!ta Rel)qbTl1tv (9 r,aek) 

ABSTRACT 

,~, 'Mi1 D~ta ~e!le.~IITty p,.Ogram Cori~H;ts st,:tTstloal l~fo""'a'T~n 
~.ital"l"g to the data r$' 'ah' I "y of t~e TM11, TU10 wh.n "Un 'i" 
a_tended oArto~s of tl~e. It yses a numha; 0' dTff&,e~t. oarame'.~s 
~O"t,.orl'ln' data etatt$rl"!!I, r_cQrd fenQt~s, w~ltl"g and "eaefl~g 
S'auane8~ a"d st~oDI~g modes (NONS'OP, START.STOP, RANOOM STALL 
DEL AV) f. 

R E QUI R F: M tNT S 

PU P,ll wTt~ TMil a"d 1 to e TU10 t~pa unTts (9 C~a~n.l o"l·~) 

S'ORAGE • 4K 0' ~e~o~y 

1.0AO!NG " A090fute I. oadsp 

e: X e CUT t 0 ~,! T 1 ~ E I! Dec ~ n ;. son '8 Mgt h 0 f t a ~ e *. ~ p p 1 '" t 0 "d t w f I' I 0 c 0 U ,. 

!TARiI~G P~O~E'U~E ~ 2~~ f~r aut~matlc Pa.~am8tir selection 
~ 2~4 to ~fUhHlIIY S,!tct oa;a".ters (With 41<) 
" 2121 to ""aMYa I I ':t 5,1 act ear a~ete" s (w I tM at<) 
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MAt N 0 E C ~ ~. 1 .. D ~ C • 

TMil catl ~e '" !bll Tty (7 TpaCk) 

AB5TPACT 

The TM11 Data COJellab'llty program eoll$ots statTstfca/ IfI\10p ma'Ten 
e.~tal~l~g to the dat. rallabi I It~ Of ~h8 'M11~ When TU10 rUMS ,~, 
'.'ended oe"o~s 0' t'~e, It VSe8 a number of dTfte~ent "a'ame'e~s 
,o"tfltoTlln e data Patte;n" ",,,tty, density recort1 lengths, wl'ftlng a~d 
'l,dTnO ~e~uene.s and sto~glng modes (NONSTOP, START~STO~, RANDOM 
STAL.L DELA V ), 

"£"urREM~NTS 

~DP~11 wTt" TM11 a~d 1 to S TU10 Taoe UnTts (7 C~a~n.1 o~IY) 

STORAGE. 4K 0' ~e~o~y 

1.0ADtNG • Ab~orute Loa~8~ 

EXfCL'T!O'J Tl~£ II UeP."~s Q'" l.e"gth Of 'aOe .. P,l "'teut wi! I OCcup 

STARTING pRoe['UQ~ • 2~~ for au~omatlo D.,imetar selection 

"Rt~TO(JT~ • va! 

• 204 to ,..,aMyally s.lfJct "ara".t.rs (VJlth 41() 
., 2it'1 tn rI'IaMuall>, .elftct na~a,"8t.I'S (wfth SK) 

SwITCH R~GtSTE~ ~P'IONS • NO 



MATNO£C!l11 e 04 Q .• 

'Mil D~lye funetlQ~ Timer 

,~. 'Mil D~lve runjtlo" "mer assIst, I~ the 'l$tIM' of ~~t 'M!l 
oo"tl'oT unit i\~d 'fu~~ tape unIt', Selected tH'Hlr-atloP'ls .. ,. ex.oute~. 
'lmed. a~d t""a tlMes a~e t""'" ,jtlnt,d. (1",~irrTs.ceMds). Tt-tll'e 'a ,-,0 
1'1,"11: Or el'r"r te$tl~g f801111;1,5 In tt-l, o;ol"m'!i T"e dlQTllo,., on t~1 
~aTldlty of tTm$s ~easyred myst ~e ",ada by the 008,.tO'1 A~Y 
'O"tTQur~tlO" of ue '0 a TU10 T,g, unTta (7 a~d 9 C~a~n.") ma~ bl 
.I'reeted·, . 

REQutREM~NTS 

~OP~tl wTt~ TMil ocntrol u~lt .ni 1 '0 8 TU1~ '_De u~Tts 
(a~y oO~bl"atl~n Of 7 ,n~ 9 en_""'1 unlis) 

STOR4G~ • 4K ot ~8~O~~ 

L.OAO!NG tit Ab!orut8 Loa~el' 

EXeCuTIO'! 'lHE " r~on.app I, ca.'" I e 
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M A I '40 E r, ~ 11 " U"S H " NEW NUMBER • D~UOA 

U0011 Co",tt-o' "est 

ABSTRACT 

U 0 e 11 COli! t , 0 I T a s t t as t s V 1 r t U e I ! ~ a I I, 0 f the CO" t ~ 0 I I' 0 g leu p to t '" e 
uoe BWs~ M!l~te"ane. 10;10 Is used to oe~epat. unc '"t",ucts and ~o 
Sl~gle sta~ the scan reglste~~ No~e' t~e uoe Bus cab I"' to the system 
unTts ca~ be rempYed "om the control ~hl Ie thls test 15 run If er'o~s 
'esult dU~ to '"te~rupt ~od~les geMeratl"Q T~tarru~ts, If t~e mOdules 
ae~8~atl~g 'n t ,'ruots ~re In t~e flrst f~u~ addresses (0 • 006), t~e 
~oduTes ~ust ~e ~e~o"e~ slnee ttemovl"g the byS eable wll' net 
dlsc~nneet t~ese modUles fro~ t~e Joe bue~ 

A Dowe' ~a' I test Ts l~oluded, sta'tlng ad1reSs - 0002048 Thls test 
.,,1'1'! tv~e " "essaQe that ft Is ltIaltlna lop' I. DOIHer 'allu~e .Md wT!'1 
tY~e whloh O~8 Of ~w~ tYDes cf 'al lu~e8 oc~u~ (uno DC ~owe~ or PO~~1i) 
w~en a~d I' theY hapDe~~ 

RlQlJIREMr:::'NTS 

PQ P e1.1 
ASRJ~/3' TAI~tYPA 
!lOr.11 ~o"t,.o r 

STOkACF • ~ • ~12~~0 

L.OAOIN~ • AOSorute Loade~ 

E )( e: CUT I 0 " ,. P'" E !II 1 n1' n ~. "8 e I I '-' I I I r 1 n g 

STARTING PROCE'U~E ~ 2~0 ~ Control Dla;nostlo 
2~4 II!' P~we~ F"i\I! Test 
Rest."t at 10~W 

ptR} NTOlIT!:; ~ Yee 

SWtTC~ R~GlSTE~ ~P'ION3 • VI! 

SW15 • HALT ON ERHnR 
SW14 ~ EMTER SCQPl MODE 
S~13 • INHIBIT ERROR PRINTOUT 
IS~! 11 • l~' HI B t l' 1 T E: RAT InN 
SW10 • HALT AT END or TE~T CUHRE~TLV EXECUTING 
SW 9 • SELECT T~[ TES, sptrlrlED 8V SW' • sw~ 
t; w 7 " S w 0 ;,: \\1 II M P E. Ft 0 F j E' S T T 0 B E: S e: L. E C T [ D 



MA lNDEC .. 11"Dt-"J. 

ThYs D~O~ram al'I~Ws the user tQ oheckout, aebug, ~r demo~strlt! t~= 
u" 1 v e r S Ii r d , g T t ~ I ~ 0 J'\ t pt 0 1 l e r " T h Ii U a Set 0 f. ~ a ~ a 1M e tel'S t r, e I) ,. 0 g f' am 
'ttl 1 'I' I I" " uta. ~ d I 0 ,. 0 u t P q t d a. tao no'" e 0 It "' 0 ~ a I I 0 c " a " n, IS. T Mel Jilt D U t 
dl,'"t,~a ls",gen er!tedOY and t,-ne ,out,put d~tft Ts .det~cted by $om. 8Xt"M~1 
SQ0~ee such ~$ swftc~ ~r lIght PRnels. The DIl'aMeters are 8Mte,ed vTa 
a sst 0' ~I~@ettves f'o~ tne te!et~~e key~oa~d. At a"~ tTme a a"Y o~e 
e~ m6re ~f t~e pa~ameter$ maY ba oh~~gedl T~e pl'oo,am contalns 1 test 
~ out 1 nas. all' of t~e test ,. Oyt 1 nes de ~ot ",eCllsar 11 'Y uSe al I of i~' 
d 1 , e e t l v e s " 

~EQU I RE~'1t:NTS 

?OF'el1 
AS~3~/3, Tel~typa 

UDC1~ ~ORt'o r 
t/O ~o1ul,,3 anrl some forr., t;tf 
eutc~t d~tectlng devlce such 

~OAD!NG .. Absol'yte L~ader 

In~ut geMe,.,t7nD davlQe 
as swl ten 0' It tnt oa~e j's. 

£XECUTro~ Tl~E 8 V8r1a~lef dependIng OM Da~a~&'8~S a~d test seI8et'd~ 

STARTING P~OCE'URl ~ sta,t at 2ZZ 
• Re5ta~t at 10~0 

SWiTCH R~G!STE~ npTlnNS ~yes 

SW0 : IN~I81r TYP~OUT • Test 4 



Th's C'OG'8~ tests t~e unlous teste, whTo~ 1a use~ '0' '"~~~u.e 
~'~ductlen I tne testIng Qf t~e POP$11 UN!8DS~ 

REQUrREM~N"S 

PDP~il a~d a UNIBUS Testsr 

STORAGE ~ AI' of ~K Of ma~ory 

L,OAD!NG •• b90rute Lead" 

EXECUTlo\, Tl~E: " N6t APplicable 

STlRTING PROCE,~nE • start at 20~ 

"RtN'O:JT~ " No 

5 Wt T C "" R P GIS T E ~ j P T ION S ~J 0 



\lT35 

ABSTRACT 

'he VTBS dls0llY te~~I"a! tests ~o"slsts 0' a ~Ickage Of test ~rOg'a~S 
deslan8d to test tne \lr0, l~pyt"'oyt~lJt rogle, tl-le VT0' dIsplaY. a~d 
t n eke Y rJ e a I" d • A r r t est s a I' e 1 n e Iud" d T " 0 n .. 0 b J e c t i •. D • '_ T ~ e 
a \i all a b I e test p ~ 0 9 r a. m s are ! 1st e d hEir' '''' n y m I r 1 c a I 0 tt d 8 r I 

PRG ~ • Co~bTned ,~pyt.OYtDut /oalc ,esis 
PRG t !It DlscTay test. 
PRG '. ~ KeYbea~d test 
~RG ~ • ~rln~@~ ,xe~eJs,r 
PRG 4 • elQe~ adJystme~t rcutl~e 
~RG 5 • Clock adJys,me"t r~u"~e 
PRG S ~ Malnten.a"ce mOde st",11 eha,.ct.~ data teat 
PRG , • Malntena"ce mode sp.~lal· bl~arv oount oatter~ test 
PRGl," I!t ~o I I~Y~ d' splay test 
PRG11 • Cu~~~r addre$S test 

REOU!REM=:"'NTS 

"OP!:tl 
VTZ'5 

L.OADtNG .. 4bsorute Loadeft 

E:XEcurtO\l rl~E. Oecends or, t'rOQI'&m St"ected a~d baud ,ate;. 

STARTING PROCE~UPE • 

FRl~Ii"OUT~ til vas 

SWITCH R€GISTE~ CPTIONS • v's 

SW15 ~ HAI,..T ON ERROR 
SW14 ;; S~OPe: 
SW13 ~ INH1BIT ERHOR PR1NTOU'S 
SW12 !II 1~~HIBtT TRACE: TRAPPIN6/BACK CROUNO rEST 
SW11 ;; l~!HIB!T ITE:RATleN 



Paae 202 

M A , ;\f DEe e 1, 1 " 0 6 0 " 

\1'-06 Ofsel')' T~'''''~a! Tests 

AesTp.ACT 

The VT06 OlsolaY Ter~l~al Tests cO"llst. 0' a cae~.ge " ~ •• t ~reg'amS 
desloned to iest the VT06 It'lQut.outDut Toolo. t~e VTi'6 dlSDlaY, I~d 
~h. keY~~a~~. All tests are Inelud,d Tn ~"' obJ,ct tacI, T~e 
aVall'ab'le test g,-ol,e.ml .,. 1,lted 1", "Y,"e~lclr ef'derl 

- ~RG~ • Cimbl"ed l~o~t~Q~tout logTe tests 
~RG1 • OTlola~ Test 
~RG2 • K.wbo.r~ ,.et 
'RG3 • Pil"ter E.erGTse, 
Jltf(G4 " CToek Adjustment Routt", 
"RG5 If CToOk A~Ju'tment Routl". 
fl'RG6 .. Mal"'tenl.noe Mod, Sl!IIgTI C~a,.et., oata Tlst 
~RG7 • M~l~tlnane. Mode SPiel_I aT~I~~ Ceu"t P.tt.r~ TIst 
~ R G 1 ". Rei' f! U p 01 s" I a)' T. s t 

RE:QUIREMr.NTS 

~OP,,11 

VT06 01s~I'~ T.rMI~al 
HIOh SDled Reade' 

STORAGE • ~00 • 1167a 

L.OAO!NG •• b!ol'lJtl L.oadett 

EX£CUTJO~ Tl~E " Oeptnds 0" PfOg~a~ '.I'et~d 

STARTING PROOE'U~E • sta~t a~Q Rlst.~t at 20~ 

,.R}'NToUT! '" v's 

SWITCH R~GtSTt~ O~'10NS ~ Ves 

SW15 ! H.~T 4T END or ROUTINE 
SW1~ ~ ENTEH SCO~E MOOE ArTER ERRO~ 
5Wl1 • INHIBIT l'~RATI0N 
SW10 • ~OO~ PHOGRAM 
Sw 9 ~ SEL.gCT ROUTINE 
SW 6 • 0 • NUMBER Or ROUTIN[ TO BE SELECTEO 



VT20 D!A~NOSTl~ TEST 

.BS'f~AC' 

N.tW NUMBER • OeV!A 

T~TI oJo~~am t.sts, dtaQ"oslS ~"d .x.refs,~ the "VT20~ '~I"M. The 
D,~g~l~ Is o~~~pTSld Of "I~te.n '"dl~fdu.l •• I.".~r. t.sts to 
tailTltate ~~e Ql-!eek('J~t of tMI VT4!B dlse IfYI.flUS ~'vbo'fld'" T~' 
c,og,.m conslsts 0' two ~.Pt'l Pa~t 1, ih. ~a'n dla;noltle f. t& ~. 
roaaed l~t~ tne Vi20. PafRt It 'ls a 0l.11 data "'IMfIJ I TrHI ,ou1Tn' a"d T. 
; 0 b. r 0 I!l d" d 1 n tot ~ I V f ~0 h 0 $ t c "m ft ute r. T M I) " I' 0 g , ."' 1, I! , U e '0 
OP~~ate "wlth" of "~lthoW'" • "I.tvo~~ I' a "I.ty~, "nit 
.. v a r I' a b '\' • , " , e g I' a ~ " ~ a ! t s " a jJ , 1.1 " • d t e , ." e ,. t .", 0 ~, t,'" doe IT. ~ t 
~.eded l"fe,matlon~ T~e o,og,.m ,,110"0. 'u~GtlenlrIY ~~. Im~' wTih 
0' lA1"ith~ut t ... tela;),pe. l~ 1. lm".,atlvi ttHlt ~t'l. dllol.v t.stl be 
" U" " n ti e P' ~ V e d f u 1"1\1 0 Q • pa-a in 0 PH,,! b .. for .. ~ U A" T " " t t'\ , Ie • y b Q I .. d t e. tilt. 
Th's ls "e08SSI'~ sTno. ,~. dl'D11~ " ~sed 1" ~o"Juno'Tft" wIth t~. 
"KeD" f'u"etlo~al , ASCII kl~boRrd) '8.ts~ 

REQUIREM~NTS 

VT20 
Host cem~ut8~ wlth oon,0!8 d,vlc~~ 

STORA.GE .. f4K 

L.OADING 

fXECUT!O'l "1t-ic: • 

rEST 

o 
1 
2 
S 

• 5 
6 , 
10 
11 
12 
13 
1-", 
16 
l' 2m 
J1 

PASS TtM! 

'.' ~INS 
4 ~I'JS 
N/A 
30 Se0 8 
~, 580$ 
6 ""T~9 
6 "'1~5 
~/A 

~JI t-
NIA 
6 "'l~1 
~/A 

totif of "bove • t •• t 15 
" seQ' 
N/A 
NIl. 
N/' 
N/A 

NOTES 

• .. 
• 
• 



IT'R'I~G P~QCE'U~E e T~'~ •• PI 2 .ta,tT"1 idd'ls", 

fIIRJNToUT' " Yes 

l. wIth tl,etYCI, Coad I~d ata,t Dpo'rim at 
add' •• 1 2mB 

2, w't~Oyt "I"YD'~ Lead a~d It"t ",ag~a~ ~t 
aftd, •• , 2".·, 

SWYTCH R£G!$TE- OP'IONS ~ VIS 

SW1Z~Z~.~REQOEST K~YBOARD INPUT 
"W10.1' •• ~INHtBtT KEYBOARO INPU" REQUEST 

SW11~1.;~NORMA~ ~UN (1~1 ~ASSE!/'£S't 
SW11~,.,~SUP'RESS SUBTEST ITERATIONS 

!W13.0,.~P~I~T ERROR MESSAGES 
SW13~1~.~SUPPR[SS ERRQR MESSAGES 

SW14.~ •• ~NOR~A~ RVN 
SW14~1 •• ~LOO~ ON CURRENT SUB'EST 

5W15.~t.~CONTINUE ON ~qROR 
SW1'~1 •• ~HA~' ON tRROR 



MA!NOEe.11.o'C. 

CQmmunTclt'Q~ ,.,t p~Qgr.m (OTP) 

AaS"~ACT 

The 'u.ctT~n 0' thTs 'est ,. '0 d.tto' milfu"c'l~"s caU •• _ b~ t~. 
'"l8paetT~~ of mul'I~I' ~ommun'Q.'lo~ d,ijTo8'. ,~. tel' 1, desTined 
to run 3' OC11 as~~c~'~n~Y$ 11", l"t.,facei 16 ~Ll1 ue., t".'~i. 
lnll~tac8s. 3!OPi1 ,~noh~gnow. Iln, ,"~.;JaG'" 16 OMil a'~nQh'o~o~1 
'" u Ttl 011. )(. , • , { Q (J ~ 11 IH" t Q 0 I: IT' "g u" 1 ,. C' 4 r 1 n tUB). 0", 0 X 11 C 1 eM 360 
0' 310 Tn •• ,f.ee2, 31 DL11C, 0 Of £ •• ~"O~~~"~U, Tnt,'fIOII, b"1 LP!1 
11", D,l"ter, ene 'C1~ OECtape, on. Rrl~ dTSk. 0"8 AK11 dlSk8 '"' ~P11 
dTsk a"~ Q"I K~1! OQ"S",I t.r.t~D' l"'.,'ac.~ Art devloe. a" fYj"Tw 
'",erruot dfllven. r;,fs ,ITowl$ a b,ckg,.ound o;olram to ",Q"l'o, t~. 
e •• mf

• devlea, (OC'. KL.,t., OP'_, OM's, 01.", ONI" and eOflltlnlJoul'!'Y 
,nIck NP~ dat8 (~r.RK,'p,je). OM ~~. fT,et oasl of tnll e"gram t~. 
us.r must g,~,'a€e t~. ~.rdwa,. 8Q"'T;ypitlon to be t'I,.d~ T~ls T. 
ae~om~rllhed b; 'elvln, the .,., •• ddr.ss 'M t~1 o~n.or •• wTto~'s wh~n 
"p&sIT"G START. A Sl'st,,,,s oQnflgypa~lo" of dayle. s eUttr'"t'lt)f On t~e 
s~ltem wTTT be Qutj",t on t~3 CTY. Tt'\1 p~Oll'lm t~." .,.rt., "8,mlt,T"Q .n. uSe; ~e sel.~t the dtvlot to b, tllt'eft Aft., i"", T"l'Tir 
,.~'lau,Tnl ~a~ b •• " .CQom"l,s~'d the "stirt ~,oo.dU'1 Is to "~OiO 
AOeRfS$", ZI~O 'wlto~.s, "START". 

REIUtR[MENTS e POP~11 • 8K 

STORAGE • Pl~.~ eoi, 0 • 02~76~ 
va~lible eO,. 02676.2 l"d ~~ 

L.OAOtNG • AgSOrytfl l..:,eadel' 

eXECUTIO~ TIME ~ T~e ,u~ tlme f. a fYnetlo~ ~, s~lt.~ 'v"~.ad~ wlth· 
"~ d,Vlcas rUn"l"; " tl~ •• ao~"xlm.t.IY 1 ~f"~ to 
oimor,te t~8 b.ek,rOy~dJ A. tih. numbep of davle,' 
t~I"~ T"c~e.a.s eo aOI. the back;,ound tTm~~ 
FL-,lllltteut wI! I Q"cyr' , 

STARTING P~OC£~U~E e sta~t a' ~00 CI.lye sta,t AORS 1n swlto"es Tf 
'Tr,' ~un 0' ~.w "st CO"'llu,atlon)~ 
start .~ \00~ 1f ~PT wa. 'e.t,d 

PRTN'OO" " Ves 

SWITCH REGf$Tt- OP'IONS • V$I 

wlth sta;t add"s. lA Iwl'o~'1 C~OII".m t-t.l't. wlt~ Rl',{·, 
",.,g'am hIlts R"=3 tn,u Re~16 Ilrrect.'To" of I Tn. ,otl¥T€y 
'Of" deVl ils I.' '~"d on ~. ttl b.Towl'. 

R~ ~1 S~XTC~ SE~ECT!ON$ Re ~2 swt'c~ !E~EeT!QNS 
(~E') ITES') (SET) "EST' 



SW0 
SW1 
SW2 
SWJ 
SW4 
SW5 
SW6 
SW7 
SWS 
SW9 

~1, N~N·COM~ OEVICES SWe -1 • CTV (CONSOl.E TTV) 
.. 1,OC!1'1 SW1 81, LoP1! CL.!NE "RJN'fF.:~) -.1, 
~1, -.1, 
.1, 
11, 
11, 
;111, 
=wi, 

K~~1fi SW2 111. TOt! COECTA"E) 
O'l1 l s SWJ II", R'1! CDISI() 
O'411A l s SW4 -1. Rte11 (DISK) 
O'l11'j SW5 ~1. FH'1! fOISK) 
O~11aB/. Silt .. 
KS11's SW1 ~ 

O)t111i SW8 ~ NOT USEO 
O~:L1C.D 0' Ee, SW9 • 

ArlJ.177777 OYNAMIC SWl'eW SELECTION 
,SElf) 

SW S-l, 
SW 9-1, 
$W!Z·1, 
SW!1111, 
SWt2 c 
SW!3=1, 
SWi:4c:1, 
SW.tS=1. 

(rU~C'10N) 
lNwlelT H[M,TEST WORST CAS! NOISE 
INHlal T MEM.T[ST 'AST AEAO WRITE 
BEL,l. ON ERAOR 
INWtelT ITERATIoNS 
(NOT VSEO) 
IN~lBIT ~RAOR fYPEOUT 
SCOPE: L,OOP 
HAb.T ON ERROR 



A !NOEC~!,1"07 A 

BST~AeT 
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NEW NUMBER • O!QOO 

DF2 makes tt-\e POPi.l1 fa"'f'!';,; dlagnostTc Drog,a,,"s avallabr. t" t~. 
Ectace meQ'U~1 i,ovld81'~ ea,¥ &"d Qon~l"l."t ~.ana Of load'"; a~d 
uMnTnQ ~regra~a p~~YldeS t~e ~.Ina fop uidatln, and mOdlf~,"g t~. 
pegfiams. and -"akes pes'lble ,eQu,"tlaT e~'8u,"cn of Olag"o.tlc 
~~g~ams (chal~ ,od.)~ 

,. dl'ao';'o.,t 1c Q"OlPl.m9 ar$ f)aekaged 11ll four OEC~aD's .s follow,' 

~ECtlpe ! ~ ~rQcesso~ ana m.~opy tlsts, EAE t'lts 
DECtape 2 • 11/45 _nd 11/40. D~CC8110' op,'ons 
DECtice 3 p tlO dl_gAOS"CS 
DECtipa 4 w t/O dlagnQ,t'o, 

'8 foTlowTn~ ;QC'J";eJllt, are rel",eg wlt~ OOP2 to 'ac1 fl'at. lts us •• 

1, M'1~DEC.l1~D~QAA 
~. MAINO£C·1(~n!QAB 

IU!REM~NTS 

POP·l1 MAIN5EC '"d •• 
MAINOEC YSe; rB'8~.~Ce ~a~yal 

RDWARE • 1. standard pnp,11 s~stem 
2. !K ~Tnrmym storaae 
3. 'e11 OECta~, oon~rcl a"d O~e TU56 oEet,pe ;'anIDort 
4, ~M19~YB er MR11.DB OQotst,ap I'oade~ 
,. ~o~s~le TTY ~~ e~Ylv'l.nt 

riWARE .OOP2 uses tn' uope~most ~K 0' storage of tn' S~8t'm CUD to 
2SK), Ii ,fthe" P,..,."vee 0' !'eite,e' t~. b,otst'ID road.~. 
~~~g'ams ,& be 1~'~8d b~ OOP2 ~u~t n~t 1~ld 1nto OOP2 s~~c~~ 

ORAGE • OOP2 usej the upp.rm~" 'K of sti~agl of t~. S~lt.~ CUD io 
2aK)~. ' 

,OING • ~Qad vIa 8~'92Va Q~gtstrap I~ad.i 0' b~ MR11~gB bootl'r~o 
IOl\del'. 

~CUTIO'l Tl~e: • FI.JnetTo~ of eac~ lndlvlduaf cpotra", eM80uted 

'RTING ~ROCE~U~E • S~a~t at 20~ 

t~ Paster ~ia~l"g 
2: S,ldem,run p;o~rams ~O'8 Ilk.l~ to be used. 
3: V.~y useful Tn preventattv. ~aTntl"a"OII Iloeelally ~h.n 

used I~ oh'l~ ~ode. 



FIaae a~e 

'he ~o~c~ct sto~lg. medIum m'n'mTzII lOIS of p~OI~'m'. 
~~ k'16'~g p~o~ram! uDda,.d to litlst MeN leVI II, ~o "I.d io 
cate" a o,.eg;a", each tJme It Is Toad.d. 
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NEW NUMBER • QlQO£ 

ABST~AC' 

RKOP makes tl"le POP.11 fa~lr~ dlagn"stlo ~'ogflam IVll labia OM t", RK11 
dlsk~ .,eyfdes an aa!~ aMd oonv8Ml'"t ~ •• n. tf loadl"Q I"d ~un"l~g 
DPeg;amS: P'ovl~as the ~.ans for UPdatIng a~d mOdlfYl~g tn, ~'Og'I~1 
and makes pOssible seQuent'al exeQy;fon 0' dlag~a$t'c p~og'.ml (o~aTn 
~Od8) '. 

1, MA1NO.(C.11~O~QAA 

2. MAl~OEC"lt~DlQAB 

REQUIREMF'NTS 

POP-i1 MA%N5EC INOEX 
MAINOEC USER AErE~ENCE MANUA~ 

HA~DWARE ~ RKO~ reQulr8s ~he fO\ lowl~g hariwlr8 envlrO"m,ntl 

1_ Sta~dard PDPp11 system 
2, 8< ~l~l~u~ storage 
3. R(11 dIsk o~n'rol 18~ $nd one AKr5 dlsk 
4, 8~792V8 0" MR11 ... DB bootst,l.c Toader 
5, Console TTY 0" eQYlyale~t 

SOrTWARE ~ RKD~ uses t~e UQP9r~Q$t lK ~f sto~a,8 0. the '~8t'm CUD to 
28 K) It 81thap ertSerV8! ~r ,esto;es tne booi8tpa~ Igade' 
orOg;a~s to be loada~ bY RKOP must not load lnto RKOP sDan.~ 

STORAGE. 8K mlnlmum 

~OAO!NG • \'oaded vTa bulk st~raQe boet.'~ai ROM 

EXECUTtO~ TIME e funetTon of l"dlvldua'I' P,ig'l~ 

STARTING PROCE~URE ~ self s,.,t wlth ROM B~otst,ag 

PFrtNToUT~ ~ Yes 

SWITCH REGtSTE~ OP'IONS • Ves 

SH 0~~00i D ASORT CHAIN MOnE 
SR ~~~002 = SKIP TO NEXT PROGRAM IN CHAIN MONITO~ !TtRATIO~S 



MAtNOEC .. 11-0 fJ H .. 

4BST~ACT 

'hTs o~oeram f! an'"ter~ct've bys 'X,~c'slr '~r a OlDer taca o~'e"ted 
PDP~11; It oe~fo~ms a test of Inst~uetlo~s a"d oeMcurr,nt ~DeratTo~s 
of 1/0 ~Qul~ment slmulta"8Qysl~, It mi~ also oe'forM t~. Sa~e 
OOeratlo~ ln~eee"dentIY, ,"Is p~ogram Is ~ot '0 be co"sldaped a tet.1 
ehlc~ ~~ t~a s~ste~~ If an error Is d.te~ted '" an t/O devlce, Tt 
wlTI probably be "eQe~saI'Y to ct)r"ct +:he m.lfu~ctlon wIth t"'e 
,esoectlve dla~nostlc for that d.V'C'~ 

REQU!REM~NTS M P~P.ll and 8K of ~e~o~~~ 

OPTION HAR~WAR~ THAT T~E ~ROGHAM Wl~~ EXERCISE OR INTE~ACT WXT~I 

AA11 
AD,,1 
ArC!l 
BM792 VA 
t3M7 92V 8 
CDll 
C~l! 
CRll 
DCll 
D~11 
D~118C) 
D~~11 

OP1! 
ORl!A 
DR11B 
OR11C 
0111 

DA ~/\f;ISCtlPE 
A/~ 

AI' ·"~UX 
PAoEQ TAf"'E 1;300T 
~ASS STOqAGE 30QT 
CA~O RDR (NPR) 
CAQD RnR (SR) 
CA~O RDR (~8) 
A S Y N eLl "E U ~.! I T 
ASYNC Ll~E MUX 
~O"E:M CO~T MUX 
nIGITl\L DIAL.ER 
sY"!C ~rNE UNIT 
r'JEV INTERFACE (tiR) 

nEV !NTE~rACr. (~PR) 
DEv XNfERfACE fSR) 
~u~ SWITCH 

STORAGE • ~ ·3'476 

La040lNG .. 4t)Sorute Leader 

KElt 
KG11 
KL11 
KW11-L. 
K\fJl1- P 
LP11 
MM1!. 
M~11 
PCll 
Re11. 
RF"11 
RK11 
RP11 
TClt 
TM11 
UOell 
VR2~ 

EAE OPTION 
C~C OPTION 
ASR33,J5 (VT~5,VT~6,LC11) 
LINE CLOCK 
pqOG CLOCK 
LIN£: PRINTER 
UP to 28KW ~EMORY 
8U~K STORAGE BOOT 
HSP/HSR 
F'IXEO Ht:AO DISK 
F"!XED HEAD 01St< 
CARTRfcaE DISK 
DISK PACK 
DECTAPE 
MAGN["IC TAPE 
U~IVERSAL DIGITAL CONT 
2 COL.OR SCOPE 

£XECUT10~ 'l~E • Var'es ~Ith oo~e Sl%8 a~d numb8~ of devIces. 
" ~ e I I \tI" I ,., n g .. 8 K 141 ,. abo U t 5 m Tn', f 0 '" two b a I IS", 

STARTING pqOCE:~U~E. '" stattt at 20tr (SW:2! "UnS Pf'PoceSSOI' test enly ,. al'l 
of oo~e). 

SW15 c HALT ~N ERHOR 
SW'4 : SOOP~ ~OOP 
~W13 = 1~H18tT PRINTOUT 
SW12 a I~HIB!T 'RACE TRAPPING 



SW11 • INHISfr ITERATlON ~OOP 
SW1~ = I~HI8tT PROCESSOR TEST 
Sw 9 • INHt~tT MEMO~y 
sw a • lS0~ATION BY DR~POUT 

Paie 211 

5W 1 • SWITCH ERROR MESSAG~ TO HIG~ SPEEO PUNC~ 
sw 6 = RESTART PROGRAM ON ERROR 

D[VI~£ I~HIBIT SWITCHlS ~ sw • 1, tNAIBIT DEVICE 

$iJITCi.I 

" 1 
2 
3 
4 
5 
6 
7 
B 
9 
10 
11 
12' 
13 
14 
15 

ArTER ADRS I.OAD 
OT11 
~U~T r~PROC 
~C11 HSP 
PC!l HSR 
I(W11-L. 
~R1.1,CM11 
Kwfl.P 
~Pl1 (RtSTRT 60~' 
F'A~TCRV USE ONb,Y 
F'A~TORV USE O~LY 
Rr{l 
UD~11 
Rei1 
retl 
I<L11 l~J 
'<L.11 OUT 

AFTER 1S,. ~IAL T 
DCll #1 
Dell #~ 
AAll 
AFC11 
RK11 
OR11-S 
KE11 
AD01 
~P~l 
fACTORY US~ ONL:Y 
DN11 
TM11 
M7Y2VA 
M7?2VB,M R11 
DP11 
OM11 

ArTER 2NC H.L.T 
KGlt 
COlt. 
DRltA,C 
OM1188 
VR2~ 
RESERVED 
RESERVED 
RESERVED 
RESERVED 
RESERVED 
RESERVED 
RESERVEO 
RESERVE:O 
RESERVED 
RESERVED 
RESERVED 
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MAINDEC"'1,,,09E. 

Tt't. DuFoOse C)f tto\ls loader fs to erovfde ar" al'te,,,ate method of 
lOadTng oTaQnostles which ma~ functlo" when t~8 absolute IOlder fa1 fa 
to w6rk ~ue to a ha~dware fal lure. A d8s~rlptloM of the bootst'aC 
lOader foadlng the ~aln;e"'ane8 loader fs alSo r,trcvlded to aid 1n 
lselatTo~ of treubl9 snoyld It be l~cossTble to l~ad .v.~ t~. 
~aTnt.na~oe I~ada~~ This loade' f. n~t Tnte~ded to ,eDI.ce t~. 
absolute lea~8~ ~nd should only be used 'O~ lOadIng ~f dl.g~oltTc 
" , 0 g , am sl' f the a b so! ute ! Q a, d e r w I I I n ~ t run e tl 0 " 8 

A[OU! RE~H·N"S 

STORAGE • 1747~ ~ !7742 

LOADING • ~ormal 860tstrap 

STARTING PROCE~J~E • Sta~t at 175~~ 

PR fN'OUT~ " ~Jo 

SWITCH RrGtSTE~ ~PTION~ • No 



SYSTfM S!2ER 

ABSTRACT 

TMrs o'o~rpm wll I deteot a"d 11st on t~e Tfy all d,vfoes t~at exls' in 
the svstam 'Un~i~g It, 

Anv 3D~1i ~Ith 4K ef m,mory and ~ TTV (Q, equly~) 
wI !I" run t~ls orogram• 

~OAOING 

EXECJTION TIME • Depends O~ ~r'niouts 

STA~Tl~~ PQO~EOURE ~ SA2m~ 

PRtNrOUTS~ Yes 



77~8 
1701 
11~2 
1703 
77fJ4 
77~5 

7706 
77rt7 
1110 
7111 
7712 
7713 
7714 
7715 
77tb 
7717 
?72'iJ 
7721 
77'22 
77'23 
772'+ 

7725 
7726 
7127 
7732: 
7731 
7732 
7733 
7734 
7735 
7736 
7737 

i3~ I 
8 U S 

.JI 

'oo:!I 

~ ....-
#i 

'I/.~ 

KG11#21 

VT4,-,#j 

1 1 I 4 

~ 
oST/4'5 

#t 
#1 

Q'l0 

Teble 6 

Address Asslg"men~s 
Standard DEC 1/0 OevIees 

Sheet l' 4ddress r'el~ 77~000 t~ 773776 

1~ I 20 30 4i1 50 I 60 

." E S T E R A N D ~ A T F.: N C V T E S T E 

VT2? 
-.,;: 
.., 

l ~S ... ADr 'JIll" 

fl2 #3 #4 #5 #0 tt7 

DMlt-S8 
It 1 "1 #11 #"'2 ~13 #14 #15 
Nl #? #3 #4 #5 #.6 

U n ,.. 11 '"" 

F U N r r I 0 N A L .... 

M 0 D U L E S 

VT4~#2 ...... R""11 
MOO MP 4~8 8 • 11 12 " 151 ~P? 

t 

5 ~ r. '" ~ R Y M A N A " E M E N T '" TTR-f 1 .. 8 
N1 

• ... T~11 .. 
K~11~P XVi1 """!L --.. 

il2 #3 #4 PR611P #5 #6 #.7 
#2 #3 #4 PR611R #5 #6 N7 

la~ 79?,,,,YA 
,6 \4 792-Y8 
IBM 792",VC 

M79< luse, QOM #2 
M?92 uSer ROt"1 #3 
t-179? uSa; Q OM #'+ 
~!'!i2 Use' R O~1 #, 
t~ 79? t1 e, I " t $ n a r'\ e e R~r~ 

t~ 2C~ 30 4j"1 ~~ 6~ 

70 

R 

11 
-tl! 

#.16 
#7 

uDC11 
'" 

111/45 (2~) 

AfC11~ 
#8 
118 

721 



174~ 
'741 

174" 
'7.~ 
114~ 
.,74';) 

174~ 
1747 
1750 

1751 
'75~ 

175~ 
77'~ 

71'> 
~7'~ 

77'7 
t76~ 
776l 
77', 

"'6~ 
17,,'+ 
176> 

776t'J 
1767 
"'''if), 1711 
171'(, 
'7?~ 
'7?/Jr 
'7'" 
171t; 
"'17 

. 

I 
I 
i 

I 
! 
i 
I . 

I , 
I 

I 
! 

Tabl. 6 

Address Assl~n~."t' 
Standa~d QEC 1/0 Oevlo,. 

sneet ?I A~d~8SS ~"I'd 774000 to 777'76 

"" 1~ 20 3~ 42' '" 6~ 7~ 

"1 tt2 #3 #4 ., *6 il7 '8 
#9 til (-'I #3,1 #:lt2 #13 #14 111" '"6 gC4t 
-1' tilA #1 9 ,!0 #2. '22 #23 _2~ 

~2' #26 *21 #~H~ #2~ *3t'J #31 .32 
1132 NJ1 #30 .~9 #2-a '2'1 *Z6 #2' 
.2~ #Z~ tl22 #,1 #2" #1' *:1." '11 

QP~1 
t!1~ til" ttl, 4 #4 3 ,3,2 #11 '1?f .9 
*6 #7 #0 ~, •• #~ -a 't 
*1 #2 #3 #4 #-, 

-~ *7 '6 -~ 

O~1~1 ~ 

.9 #10 #11 #12 #!~ *14 Jt1' *1!.._---1 
111 #C! #3 #4 *' N6 tJ7 #8 j 

ONl-1 I 
, 
! 

#9 " ll~ -11 #~? I #1J fi14 ~15 '16 I 
! .. 

OS~1 
! .. .... 
I .... 1 

OS11 ttl ~( *3 ! #' '5 111ft) #7 f 
i I 

, ~ I I 
O~11,g,DiE: i I '6 #~ #l.QI #.1 #1' #13 1 *1' *1' 

#1~ #1' #1 8 #.9 #2rd #21 . #22 .2~ ! 

#2 4 ~2!1) #,~ g,7 #!S #29 #3" #31 I 
~ O)(~1 '110. 

! 
..... , 

y . , 
! 

'A11.tt~ AA11.#3 AA11':'4 AA11.' I 
1 I 2 ~ 4 , 6 7 e J , 

i K!.ulor OI,13. A,8 I i 
9 12 11 ,2 1~ 14 l' 10 I -- RP~~ 

lI. AA11 '. .~,,~ I "'OiIIIf' - j 
CR11~ '~ 

1 
1<'11 .1 KE11e2 TC!1 

1 
~oe1~/SL.t "1--"~ 

-4- R!l.l: .. i~ -oTl1 ~e) .... +--~C1!---+ 4--R,,-{l.. - 1 
T411 l Pi ~ K Wi!. '!ILl P011 cry CPY-11i( i ... liT r ... ; 

OPU Ragl.tefl . ..--- CPU 
i 

I I l 

1"10 f { I 

10 ?:~ 3" 4e'! 5e 60 7'l i 
I I 

i J 
I 

I , 

Start at 167770 Caw~ 
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Table 1 

11m'", CharacterlstTcs ~f Sta"dar~ POP~11 NPR Davle.s 

bat.r'lCY 
(Worst Case) Tl~8 Between 

F~'lor't\t ~6\11ce ,,",see) Oata Ava' 'able (USIO) 

1 RK11/RK03 6,5 11.1 
2 RP11 11 14,8# 
"t RCl.:1, ~2 16 'ttl 

4 FcF'11 13 16 
5 RK11/ RK02 19 22,2 
6 TH11 29 32 C. 8~0 b 01 , 
7 TC11 67 2"~ 
a OM11 100 119 

" 
1221" baud) 

9 C011 800 
t'5 O~11"B * 

# T~8 R~11 transfers two ~ordl eaoh 11.S usec~ 
• Deoends o~ Customer ADP! Icatlcn~ 



TaOle 2 

crTorlty of Devlees 4ffaoted by SR Latene~ 

",lo"lty 8R7 8f<b 8R5 8~4 

1 ·~D~ltl) KW11-\n DP11 , 96k'J~ baud 01' ~laner K1..1l 
2 OT11,,6 Tell OC11 , 1800 baud UNel! tOef/d' 
3 C~11 np11 , 480~ baud AF'el!C~) 
4 C •. ~ 11 Deil , 120('}! baud 
15 KW11- P (2) OP11 ~ 240e' baud 
(, UDCil (!mr.'ledlate) DC11 , 6021 BAUD ., OP11 , 2P10et baud 
p. DC11 , 303 baud 
9 OM11 

lQ1 DR11;'A(2) 
11 DR11~B 

;~otesl 

1 '. f 0" An" 1 s a ~ p ! I "g at., I 9 h r III t e IS t C 8. n b e a. IS I 1 g ned t 0 low. , I e vir , 0 , 
s row I neyt 8oD.ll ca tl OriS', 

2: p~lor1t~ poslt,~ns de~8"d5 on OUstom8~ acollcat,o~ •. 



. 
o 
Z 

U)Z 
00 
t:QH 

-I H E 
Z~ 

...E..2 
AAi 
AOe 
APC 
e.N! 
CTY 
KWi 
KWi 
~Pi 
pC! 
~ci 
FHJi 
RKi 
RPi 
Tel 
TMi 
UOe 
)(Vi 

1 
1 
~11 
l/C~1t. 

1.L 
1.P 
1 
l/P~1f 
1 
1 
1 
1· 
1 
1 
li 
1 

E-! 
~ U) 0 ILIU) P:;P:; 

UILI P:;O 
HP:; ILIE-! 
:>0 E-!U 
ILIa ZILI 
0< H:> 

7767;'1 140 
77677 :~ 130 
772577- 134 
717toi~ ~3Z1 
7775671 ~60.~~4 
777546 1~0 
77254(l\ 1~4 
777 =; 1;1 2?J0 
7775'~~~ ~10,id14 
777440 21~ 
7774b01 2~4 
7774~0 22'" 
776110 254 
717340 214 
77252Q' 224 
71 1770 234 
772554 1221 

Table 3 

Flxed Vecto~ Interrupt Devloes 

-~ ... -
Z 
0 H 

~ H ~ H a t!J ~~ 8 
ILl < Z U < ILl 
:> 0 H '"d ~ ::r: 
ILl P:; H E-! :> II; P:;H ~ 
H ~ Z U) U)H 

~~ H 
Z U) 0 ~LO ~H p:; 

P:; 1/ 0 0 ~~ ~cg OH ILl 
t:Q >:: t:Q ::E: ~o ~ 

4 1(3) SU 2,9 « 2 ) VR"!. \lR14. vTlt 
',7 1 -iSa","!' 1 1~(}! 

4 

'" 
Cabl""t 15 172121 

6 1 S"C 1,5 ( 2 ) GOI 1m0. M2f.l2l1 Got 
4 1 SPC 1,5 ( 2 ) ConioTe TiliOl"l"tl' 
6 1 to.1odu!'e* ~.8 ( 2 ) C*Meu~ts Tn KA1~ or 
to> 1 SI'C 1.0 ( 2 ) 

" 1- SPC 1.~ C 2 ) L.~"i 
4 t SPC 1,5 :3 350 pt01 , 

X 1 Pallllel 2~2 2~H~ R56~ 
~ X 1 Cabl",.t 11 12"'" RS1! , X " ca~lfl\et 5 5~QJ RK~~, R~W3 
!) X ~. cablrlet 10 1100 RFJ02 
6 X 1 ta~l"et 3 350 TUS6 , X 1 Cablnet 9 le'00 TU1~ 

4 6 2 cabl"et 24 2700 • , 1 SPC 1,0 C 2 ) XV ~qett.I" 

1', ~a)Cl.u'" AC 008~at I ng cur rent for contro liar and 0"8 Del' 1 "heral wne" 
~ounte~ In same eabl~et! 

2~ Powe~ ~lsslpatTor '5 Inc!uded In BAll ~ountl~g BOx 
• See EQYI~men~ PQwe~ Reoul~ement8, Ta~le 6. 

3~ 'All o'8s8~t9 two unIt bUS leads If It lMcl'u des Scope Co~t'ol, 

10e1M 

KC1!) 
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Table ~ 

FlostfnQ vaetor l~te"u~t DevIces 

UNtBLIS Ma~. ~o '. Add!'e!! Of F'ull(1) BR )t- BUI Ame. C , ) 

OPtIon Ne. fIIf uPlIfts F" I II S t Seeol"'ld 
, Last UnTt Duplex L.eyel NPR L.Cad Meup\tTna • ., Vtlc · ~ . 

-~ ... -, -----~ 

Oei1 ~2 774"0~ 77401~ 
t '7437a ;( 5 • •• 

1<1.11 16 776,00 7'76~1ic' ! •• "6670 X 4 
OPtl ~2 77 4 77VJ 774760 , , . 1744'-'10 )( 5 
OM!l 16 77500.0 775k31~ , .. 775170 X 5 X 
ONil 16 775200 77521~ 

. 
77537~ 4 ~ . , 

OMil.aB 16 17r."50~ 77~'10 
, 

7?~6721 4 ! •• 
OR!l_A f 2 , 767770 7677b~ , .. )( 5 
OT11 8 777420 777422 .' .. 777436 )( 7 
ORil .. B 4 ( ~ ) 77241fd 77243~ • •• 172470 ( 7 ) 5 )( 

! " 

The "Ia)(l"'u" number Of OF<11"A'S ,s IlmTted o"r~ bY avallable vacto~ 
asslgn!d 1~ User Add~esl Soace sta,tln~ at 767770 and oountlng d~w~~ 

1 su 2', ~ 
1 SPC 1', , 
i SU 2'. , 
1 2eSU(8) ,',9 
1 su .'1 ~ 
i Modul e (9) 2f, , 
! SPC 1', ! (. ) Pa", I f 5 ~ 
i su 3',3 

-, , 
IDaC8, Addresse. 

3~ Addltlen~1 DRli~B'! ~aY be '"stal led wTth add~eSses In Us.~ Add!'~lj s~~o.~ 

4_ ~Tl1 p'8'e~t9 th'ee unl~ BUS ~Oads to aaeh c~ocesser bys a"d t~!' •• lia~1 t& thl IwTtchld bUI~ 

5~ OT11 ~~QU1"8 1.~ amoS at 1~5 VaOI DoWep dlssTpatlo" 11 125 watt.~ 

"Ii' a,' 

6: POWe~ dlSs'oatTo~ ~f SPC a"d SU dlvleei 15 l~cluded In 8~11 Moy"tl~Q Bix e 5'8 EQul~m."t P~We~ 
ReQulreme"ts, Table 6. 

, f. n R 1. 1 ~ [3 p e Q j 1 , e son r YO" eve c to", but 1 t .." U s t b e 0 f t" • f 0 , M X X ~ '. 

e~ DM11 als~ lncl0d 8 s Dlstrlbutlo" Pa"11 ind ~o~., SUDPIY~ 

9~ DM11~B~ ~o~ule sat mou"t s 1n DM11 ~U. 



T·~I· 
, 

i/O O'~lc. v.c~or AssIg~m.nts 

"'0rl'e174 'f'''.~'4 4~0."4 ~00.7'14 

~0" Reserye~ 2k?2! L.P11 4"'0 6~0 
4(114 Tlme eut ""'0" 2{(J4 Rf."~ 40~ (>CJ!4 
~'1 k1 R.serve~ Tnst. 2~rt1 Rg11 41" 61" 
~14 "Tn till.!! 2.~ T~11 41~ 61. 
ltj2ra " ! 0 T ,. tlilao 2c(1 .RK11 42~ 6aW' 
~I ?4J P~wer f a I I 2~4 TM14 4~" 62. 
(J3~ "EMf" t,ao 2~0 CHil, CMIl 4~0 63gJ 
~134 "~RAP" tl"ag 2;'4 UQC11 4\54 634 
~40 R.s8rve~ 2~0 1./4' "IRO 44i' 64 iJ 
;;'441 Reserve~ 2~4 rpp 4'~ 6'4 
~5~ R~se~"e~ 2~0 1<1 .,rer 4'Z 65" 
~~4 Reserv.~ 2~. RP11 4'. 6'. 
~60 cry l"put 2~!'1 !A11 460 6~~ 
~64 cry Outout ag- Res,'ved 46. 6~. 
~,~ pel1 Q'ld'l' 27t1 • 41~ 6721 
~1'4 pelt "Uf'lc", 2~. .. 4'" 6' • 
l~0 KW1111L. 300 # 500 72'0 
17-4 KW11." Jkj~ 5~4 7?14 
110 ReS!p'".d 3'~ '10 110 
l14 M ! M '. fJ A R , T V 3~4 514 11. 
1221 XVii 3,0 '2Z 720 
1.24 OJf l1wR 3c 4 52. 124 
l3k' .001. 3~0 '!~ 73" 
l~4 AF'C11 3~. 53. 7~4t 
140 AA11 r'lsP'ay 3~0 '-0 7·" 144 A~11 L'~l1t "a~ 344 5.41 744 
.,~ R~serV8d 3~v:J "~ 7'1 
~54 Reserved 3~. 5'. ". 1~~ Reser\l8~ 32 0 ,,,,, '''8 1(.\4 Reser\l'~ 3~. 5&4 164 
l7il • 370 ,'Z 7'" J.74 • 3t- 5.,. 714 

*St~rt f 109~ln~ veoter a.sslw,.,ment, at rooliTen 3~01 Note tt'tat furl 
QuPle~ ~ev'ee8 ~eQutr! two OO"se.Qytlvl \leote~SJ 'I~" Oeil #1 at 3~Z 
a~~ 3~4. 
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