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00000;:: 
000003 
000004 
00000, 
00000(' 
000007 
OOOOO·ij 
000009 
000010 
000011 
00001, 
000013 
000014 
00001, 
00001(' 
000017 
OOOOlu 
000019 
000020 
000021 
OOOOU 
000023 
000024 
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0000,(, 
000027 
OOOO,u 
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000030 
00003& 
00003, 
000033 
000034 
000035 
00003(, 
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

TITL~ lMCSl.'~EV ~. 
CACH~ M~MOHY TEST 
PART NU. 

CMCXl (,013433(,-002 
CMCSI 60134337-U02 
CMCLI 601343311-U02 
D~SCRIPTlON --.. --------

PAGE 

THIS T ~ V PROGHAM VE~IFIE5 PHOPEH UPERATIuN OF THE LEVEL-6 CACHE MEMOHY 
SUtlSY5TtM. PROYIDES A ~IR5T LEVEL UF DIA(" .. OSIS WHEN t-AILURES AHI: UI:.TECIED 
AND MAKES FACIL TIE5 AVAILAbLt TO SUPPORT ~XTEN5IVE PROBLEM INVESTluATION5 

NOTE: FOR MAIN MEMURy 5IlE G~EAIER THAN o4K WORD5. THE CMCLl(LAF) 
PROGRAM MU5T BE U5EO. THE 5Y5TEM SHOULD BE 5tl TU LAt- MOOt. 
UTHERWISE. CMCSI WILL ONLY U~E UP Tv 64K LOCATIONS. 

THE 5UbSY5TEM OPTIONS SUPPORTED bY lHI5 
BCHt006A CACHE MEMORy CONTHOLLER 
BCHEOO,A CACHE ARRAY PAC 12K WOKDS) 
~tHE004A CACHE ARRAY PAC 14K WDHO~) 

HtVI~ION Hl5TO~Y -------- -------

PKuGRAM ARE: 

A Dt:l l'H7 
B APR 1978 

ORiGINAL RtLEA5~ 

* THIS DUCUMENT AND THE INFORMATION cONIAINEv THEREIN I~ CUNFIDENTIAL AND * PROPk EIARY TO AND THE E~CLUSIVE PROPERTY OF HONEYWELL iNFORMATION SYSTEMS * INC. IT IS MADE AVAILAbLE ONLY TO HUNEYW~LL AUTHOR LED RECIPIENI~ FOR * THEIR USE SOLELY IN TH~ MAINTENANCE AND OPE~ATION OF HUNEYWELL PRODuCTS. * TH!S DUCuMENT AND INFOHMATION MUST bE MAINTAINED IN STRICT~ST CONFIDENCE; 
: llo~~~lT~UlN~EU~Rr~O~~~~~ ~7TH~~VLfH~RpAiokA~~iTIE~NgoA!E~~Ab~ ~8~E~~E~t~-
***************************************************************************** 



TITLl CMCS1,'REV 8' 

00003'1 
000040 
000041 
00004;1 
000043 
000044 
000045 
000040 
000047 
000048 
000049 
000050 
000051 
00005;: 
000053 
000054 
00005, 
000050 
000057 
00005JJ 
000059 
000000 
000061 
000002 
00006:; 
00006 .. 
000005 
000060 
000067 
000061:1 
000069 
000U70 
000071 
00007;' 
000073 
00007'+ 
00007; 
000070 
000077 
00001& 
000079 
000080 
000081 
OOOUS" 
0000S3 
000US4 
00008; 
0000S6 
000087 
00008& 
000089 
000()90 
000091 
00009l 
00009'; 
000u9" 
0001,J9; 
000090 
000097 
00009b 
0001,J99 
000100 
000101 
00010, 
000103 
00010" 
000105 
OOOlOu 
000107 
000101l 
000109 
000410 
000111 
OgOlll o 0113 
00011" 
000115 
000110 
000117 
000111l 
000119 
000120 
000121 
00012<: 
000~23 
000124 
00012!:> 
000126 
000127 
000121:1 
000129 
000130 
000131 
00013.: 
000133 
000134 
000135 
000130 
000137 
00013b 
000139 
000140 
000141 
0001 4;: 000 43 
000144 
000145 
000140 
000147 
000141l 
000149 
000150 
000151 

PAul 2 

PROuRAM PRLPARAII0N; 
------- -----------I 

It 
It 
It 
It 
It 
It 
It 
It 
It 
It 
It 
It 
It 
It 
It 

THE ROUT SOORCE OF THIS PROuRAM, AflER THE AUDITION O~ THl APPROPRIATE 
TITLE AND lND STATEME~TS, wAS PRUCE~SED BY THE HOST RESIDENT ASSEMbLER 
TO CRlATE EITHER SHORT OR LONu AuDRES~ FORM ( SAF OR LA~ ) ObJECT TEXT 
AND LIS1ING. THE UoJEll TEXT WAS FURTHER PROClSSED bY THE HOST 
RESIDENT LINKER USING 1Hl APPROPRIAIE CUNSuLE ZV$LIB LIbRARY TO lREATE 
A PUNCH SEGMENT CONTA1N1Nu AN EXECUIAbLE MUDULE. THE ASSEMbLY LISTING 
WAS AUuMENTED WITH lRJSs REFERENlE DA1A, PLUS THE LUAD MAP FROM IHE 
LINKER 10 CREATE A LIST SEGMENT. 

ROuT SAF ---- ---
NAME CMlX 1 lMC!)l 
DOlUMENT 601~43~0-UU2 6UI34~37-00~ 

DISTRIbUTION 

LAf 
CMlL.l 
601;;4338_002 

It ___________ _ 

It 
It 
It 
It 
It 
It 
It 
It 
It 
It 
It 
It 

TH~ EL~MENTARY ITEMS SUbMITTED TO THE T & V PROGRAM OISTklBUTION l~N1ER 
W~RE THE EXECUTAbLE LINKED IMAuE5, UN DISK~TIE, OF PPPSI AND PPPL1, AND 
MAGNETIC TAPE IMAuES JF THE AUGMENTED LISTINuS. 
REPRODUlTIONS OF THE EXElUTAbLE LINKED IMAwEs MAY at AS DUPLICATE lARD 
DEC~s.IR AS A M~MbER OF A MULTIPLE M~MBtR FILE~ IN THE MOST FREyUENT 
CASE, T WILL ~E FOUND AS MEMBER ·SW" (SAF) OK "LW· (LAF) ~ITHIN ~ILE 
"PROGf LE" OF A DISKETTE VOLUME ENTITLED "vIAGS". 
DISTRibUTION OF THE LISTINGS, 
MAINTENANCE Ok REPAIR IS TU bE 

WHICH SHOULv ~E AVAILAbLE IF ANY (OMPLEX 
PtRFURMED, IS NORMALLY AS A PRINTED lUPY. 

It RUUTINE DEMONSTkATluN 
It _______ _ ___________ _ 

It 
It 
It 
It 
It 
It 
It 
It 
It 

A MINIMUM SATISFACTORY TEST FUR NORMAL OPERATION MAY bE ObTAINED 
RUNNING A SINGLE PASS OF THE T&V PRUGRAM WITH ALL THE AVAILAbLE MAIN 
MEMORY LOCAfIONS. • 

sTORAuE -------
THIS PROGRAM REQUIRE!> AT LEAST 8 K WORDS OF MAIN MEMORY AND WILL 
ALL AVAILABLE MEMORY UP THROUuH MEMURY SIL~. 

It OPERATIUN 
It ________ _ 

BY 

USE 

It LOAD AND !>TART (OR RE5TARl) THE PRObRAM. THE PROGRAM IDENTl~ICATION WILL 
It bE OISPLAYEV ON THE (JNSOLE. THE INIIIAL ~TART WILL AL5u DISPLAY: 

THE ZViLlb REVISION NUMBER 
THE AvDRE~S FORM (SAF OR LAf) 
1/0 EQUIPMENT DETECTED IN THE 
MEMOKY SILE 

THIS DISPLAY MU5T bE vERIFIED BY 
ON RESTARTS. 

SYSH.M 

THE OPERATOR. THIS DISPLAY IS OMITTED 

It 
It 
It 
It 
It 
It 
It 
It ' 
It 
It 
It 
It 
It 
It 
It 
It 
It 
It 
It 
It 
It 
It 
It 
It 
It 
It 
It 
It 
It 
It 

THE CON!>OLE SEARlH HU.E5 AHEl FINO THE CO"SOLE WITH IHE LOWEST (HANNEL 
NUMbER CONNECTED THRU AN MD~ (ONTRO~LER. IF THERE IS NO lUNSOLE UN AN 
MDC, 1HEN 5~ARCH ~OR A TERMINAL WITH IHE HlGHEST CHANNEL NUMBER ASSIGNED 
TO AN AlLA ADAPTEk ON AN MLC CONTROLLER. IF NO ASyNC ADAPTER IS FOUND, £ ~ 
THEN uU TU THE ~ULL (JNTROL PANEL. I 

THERE ARE THREE lUNSO .. E CHANNEL OPT lONS DElERMINED BY THE VALUE U~ LU-'--_·~ 
CATION "ZViTTY". 
If ZViTTY EYUAL~ (0000), SEARCH fOR A CON~uLE. 
IF ZV$TTY EWUAL~ (F~fF), ASSUME THERE IS NU CONSOLE. 
If lViTTY EyUALS NEIT1ER (0000), NOR (FFF~I' THEN IT IS lHE lONSOL~ lHAN
NEL NUMbER. NOTE; DEFAULT IS TO SEARCH FOR A CONSOLE. 
ALL CONSOLE 1/0 IS EVEN PARITY. IF CUNSOL~ IS ON MLC, IT MUST bE ASYNl 
AND THE BAUD RATE SET AT 1200 TO MAICH THE PROGRAM SUPPLIED RATE. lr IT 
IS NEC~SSARY 10 lHANuE THE PROuRAM bAUD RAIE, THEN [HE NEW bAUl; RATE 
CODE SHUULD BE PUT INTO LOCATION "LVibUD" aN HEx. THE TERMINAL bAUv RATl 
MUST aE SET TO MATC1 THIS NEW bAUD RATE. THl CORRElT HEX VALUE MAY b~ 
ObTAINEv FRUM THE fOL~OWING TAbLE. 1t __________________________________________ 1t 

It It 
It ~AUD RA TE TA~Lt It 
It It 
It- _________________________________________ It 

: ~~b~-AA~E (ZUIl) (2110) (~lU8) 
It ~u ~ 1-
It 75 1 ~ 
It 110 2 ,; 
It 134 ;:I 4 
It 150 4 !:> 
It 200 5 
It 300 6 
It 600 7 
It 900 
It 1050 
It "1200 
It 1800 
It 2000 
It 2400 
It 3bOO 
It 4S00 
It 7200 
It 9bOU 
It 19200 
It 

Il 
9 

10 (A) 
11 (B) 
12 (C) 

13 (0) 

14 (E) 
I!> (F) 

o , 
8 

'1 
10 (A) 

U (b) 
lil (C) 
1~ (0) 
14 (E) 
1:' (f) 

"It TO MAKE ANY OF THE Ab~VE CHANGES, LOAD ANv HALT THE PROuRAM BEFORE EX-
It ECUTIUN. INSERT CHAN~E THEN EXElUTE. MEMuRY LOCATIONS OF "ZViTTY" AND 
It "LV$bUD" MAY BE fOUND IN MAP AT ~N~ Of LI!>I"ING. 
: CONSULT LEV~L-6 T&V MANUAL "AW94" UR DETA LS ON HOW TO LOAD THE IESTS. 
It TH~ FOLLOWiNG IS A TYPICAL RESULT O~ LOADlNG AND STARliNG TO RUN THE 
It PRObRAM. 
It 
It (Ml!>1 CACHE MEMORY lEST 
It APR 1971l ~~V. b 
It lViLIB REV. 6.0 
It ZV$AF= 1 <2> 



( ''''\ 
. . . I 
./ 

(~, 

00015" 
000153 
OuUIS" 
000155 
00015(; 
000157 
00015b 
00U159 
000160 
000161 
00016" 
00U163 
00U16" 
00U16~ 
000166 
000167 
00016b 
UU016" 
001J171J 
OUu171 
00u17i. 
000i7" 
000174 
00017~ 
UOOl7t;, 
000171 
000110 
00017'1 
OOOll:lU 
000181 
00018" 
000183 
000184 
00018~ 
00018(; 
000187 
00018u 
000189 
000190 
000191 
OUOI9.:: 
00U19,; 
UU0194 
00019, 
OUOl90 
000197 
000191> 
00019'1 
UUO"OU 
000.::01 
OOO~OL 
000t03 
UOOt04 
00020, 
000,01> 
OuUiiO"l 
OOO,Ob 
000209 
OOOdU 
oounl 
OOOd, 
000,1:; 
OOOd" 
00021, 
OUOde 
UUOi17 
OOOd b 
000£19 
oooao 
OOoa! 
oooa" 
000a3 
000<:24 
oooa!;> 
000,,20 
OUO<:27 
oooab 
OOoa'1 
000,00 
OOU.dl 
OOOt).:: 
O(JiJ~3;:j 
000d4 
000O(3!;> 
000,36 
OuO,3"7 
OOOdb 
000d9 
000;::40 
000<'.41 
00024~ 
000,43 
0004::44 
00024!;> 
000.146 
OUO;::47 
000<:411 
000,,49 
000250 
000,51 
000,5<: 
000..:53 
000254 

* * * * * * * * * * * * * * * u~~ 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * 

WOT 
LHAN lilVL 
0400 v:'KI 
041:10 U!:>KI 
0580 (,.UR 
1200 UI~t 
12110 lH~t 
1300 I-pT 
13110 LuN~ 
MtMORY 1..01'1 
MtMORY HI<>H 

ID 
2010 
2010 
20011 
z;no 
23~0 
2000 
2019 
00002b2D 
00003fFF 

PAGIO 

16K 

THt PRO<>RAM WiLl.. ~IRSI CHECK THE SI££ OF THIO MAIN ~EMURY. If THE MAIH 
MtMORY :'IZE I~ <>RtATE~ THAN 64K wORUS ANU A SHORT ADURES:' FORM (SAf) 
PROuRAM IS U:'ED. THE PROGRAM WILL pKINT; 

MEMuRY GKtATER THA~ 64K. CHANGE fO CMCLl PROGRAM. UTHERWl:'E. WiLl
UNLY U:'E UP TU 64K LOtATI0N~. 

THl OP~kATOK :,HuuLD StT THE SYSTEM 10 LAf MODE AND REI..OAU WiTH THE LMCLl 
lE~T P~O<>RAM. 

THE PROu~AM lHAN wiLL CHlCK wHETHER THIO CA~HIO IS PRE~~Nl OR NOT. If THE 
CACHE i:' PRl~ENT. TH~ PROGRAM WILL PRINl: 

CACHl PkeSlNT 

IF THt LAtHt IS NUT C~NFIGUNEU. THl pR06RAM WILL PRINI: 

CAtH~ NOI PRt~ENT 

THt U~tNA10N :'HUULD VtNI~Y THE SY~TEM IF THIS MESSAGE I~ PRINTED. 

THE pk~uRAM WiLl- THAN CH~C~ THE SIL~ U~ THe CACHE ARRAY. THl CAt He :'llE 
CAN bE llTHlR 2K (204b) OR 4~ (4U96) WORD~. IF THE tACHl 51lE I~ 'K. 
THE PR~uRAM wiLL pRINl: 

I~ THE LACHt SllE IS 'K. THE pRO<>RAM WILL pRINT: 

tACHl SILt I:. 4K 

* ERROR ~tPO~TING 

* * * '" '" * * * '" * * * * * * * * * '" * * * * * * * * * * *. 
* * * * * * * .* 
* * * * * * * * * * * * * 

UlTECTtu ENRO~S ANE R~pU~TlD AS FOI..I-OWS: 

ERR CODe AT AAAA 
kEpl..AtE bbl)b 

WHERE: 
COUl = ~RRUN LOUE WITH UNI~UE FINST FOUR CHARAtTER~ 
AAAA = LOCAl ION Uf Tl~l IN ~~UGRAM WHERE E~RUR WAS. 
bbbU = MUTHtR BUARU O~ DAUGHTlR bOAKD 

NUTt' IHI~ pNOuNAM CAN bE OPlRATED WiTHOul A CONSOLE. ERROR-DATA IS 
LIMltE~ TU "CODE" IN ~E<>ISTt~S "~l" ANO "Ni". AND "AAAA" IN ~EGISllN "bZ" 
ALI.. ENINIE~ M~:'T bE MAUE VIA R£GIST~R "NI". THE PROCt:'~ 1:' ~URTHEN EXPLAIN 
lU IN MANUAL "AW94" lNTITL ED "LEVtL-6 :'YSTEM CHECKOUT AND T&V MANUAL". 

tND O~ pA~~ REPUNT 

wHILE R\JNNIf'fG. 
~Ok EXAMPLE: 

CMtS! 1':' 
LML:;,l P~ 
CMC~l PS 

1 
2 
3 

PAS5 tJUNTS wILL bE KEpORTEu ON THE CONSOLE (If PRl:'lNT) 

C~IC!:>! P:;' l~ 
3 MH. DONl 
CMC:>l P:' 16 

THE PASS COUNT MAY AL~~ BE ObSERVED iN b6 (IN DECIMAL). 

THl pRU~RAM wiLL PRINT "3 MIN DONE" AFIER ) MINUTES TE:;'T I:' COMPLETlD. 
lHE TEST wILl.. bE CUNTINUED uNTILL MANUALLY ~TOPpED. 

~HIL~ THl PkO<>RAM I:' R~NN1N<> •. THE OPERATOR ~AN STOP THE lE~T ANy 
TIMl bY PUSHING THE ST)P bUITUN ON THE OPEk~TUR'S PANNEL. THE 
TEST CAN bE ~E:'TARTEU AT lO = 100 ANU HIT TnE EXECUTE bUTTON. 



DDQ,5~ 
QUQ,~I> 
.0.0.0257 
.0.0.0<:58 
.0.0.0<:5':1 
UUQ,,6u 
.0.0.0261 
.0.0.0,,6, 
.0.0.0263 
.0.0.0,64 
UDU~6~ 
.0.0.0261> 
.0.0.0267 
.0.0.0':68 
.0.0.0,,69 
.0.0.027.0 
.0.0.0<:71 
00.0<:7" 
000':73 
0.00274 
.0.0.0,,75 
.0.0.00::76 
.0.0.0,77 
0.00.08 
.0.0.0':79 
UUU':8U 
.0.00281 
.0.00282 
.000283 
.0.0.0,,84 
Uu028!:> 
0.0.0':80 
000287 
OUO<:l!li 
000':89 
.00029.0 
UUUdl~ 
0.0029<:: 
.0.0.02':13 
.0.00,,94 
DDU29!:> 
.0.0.0290 
.00.0<::97 
000,,9li 
.000':99 
00.03.00 
0.0.03.01 

.0003.0" 

.000303 
0.003.04 
OUOjD!:> 

.0.0.0301) 
OD03D~T 
OU03Dtj 
.00.03.09 
DU031u 
.0.0.0311 
OUoH2 
000313 
0.0.0314 
.00.0315 
0.00316 
000317 
.000318 
ODO:H9 
0003,,0 

.000321 
000j22 
OUOj23 
000324 
.000325 
.00.0321) 
.000.:127 
.000;128 
0.00329 
WOH~ 
.00.0331 
.00033" 
DOU.B~ 
000334 
D0033!:> 
.0.00:;30 
DUU33~T 
DD033li 
UODj3':1 
0.0.034.0 
.0.0.0341 
.0.0.0342 

. .0.0.0343 
.0.0.0344 
UUO::l4, 
.0.00346 
0.0.0347 
ODD34li 
0.00349 
.00.035.0 
.0.0.0351 
00.0352 
0.0.0353 
.0.0.0354 
DUU35!:> 

.0.00;150 

UI0U 

UIUu 
.0102 
0104 
010!:> 
01.07 
01011 
OlUA 

UIOti 

DIUC 

.0 lOt 

DIUF 
.0111 
.0113 

.0114 
0110 
UUd 
0119 
UllA 
.0111. 
U11t 
UIH 
.0121 

0123 
012::' 

(.1127 
0129 
U121:l 
.0120 
U12F 

0131 

.0133 

Dl3!:> 
UIH 
.0139 
D13ti .one 
.onE 

U13F 
.0141 
.0142 
0143 
U14~ 

0140 
.o14li 
014A 
014ti 
014C 

UDU4 

UU07 

000.0 

UFOU 0.00.0 
OFUU .0.0.0.0 
7CU<: 
E.87U .03.0.0 
.0.011 
874.0 U45F 
Uf-84 

DF7F 

UF81 UIDI 

DF86 

FflFU .0.0.01 
U38D .0.0.00 
DF8C 

f-flCU .0.0.03 
D38U .0.0.0.0 
Uf-8U 
.0491 
9840 .0.023 
9f'4D H·F 1 
UFf1 

96CU .0421 
91'8.0 .0.0.0.0 

874.0 0417 
874.0 U4l!:> 

tiBCO .0414 
uF8U .0.0.04 
BI:lCO DOOr 
BFCD .0411 
8E7U 8.0.04 

uF8D .0.0.0.0 

ECIlD .o56t 

987.0 FFFF 
9F-DO .000.0 
9FUD .0.0.0.0 
lC3F 
9F-DU .0.0.0.0 

Uf1F 

98.0.0 0.0.00 
10.02 
0911 
8980 0.0.0.0 
U9DE 

fBCD .0.0.03 
.038.0 0.0.0.0 
DF8D 
D4A9 

FflCD .00.03 

x 
x 

x 

x 

x 

x 

x x 
x 

x 

x 

x 

I THIS PHO<JHAM HuNS AT LtVtL 4 
* 

* 

CTRL LINK lVSTH 
CTRL LINK ZVSIH 
XLOC LV$Af 
XL.oC. lVSHk 
XLOC ZV$HkU 
XLOC LV$Lk 
XLUC LV$TlY 
XLUC LvsuIH 
XLUC LHC.oMM 
XL.oC loHTSA 
XLOC LHNT!)A 
XLUC LHlnCI 
XLUC LHlncc 
XLOC LHHH .. L 
XLUC LHTHl~ 

XLOC 
* 

LHTHn 

XLUC 
LHISA4 t(.iU 
* ZHTSA7lLlU 
* ZEHU tuu 

* * * 

UK", 

ST AI<T NuP 

* * * 

NOP 
LUv 
LDR 
1)( 
CL 
b 

DDNI:. NUP 
* 
* * 

b 

LHISAZ 
LHI5AZ+4*:6AF 
LHTSA+4+2+$AF 

$ 
LEIW+X'lOO' 

>$-1 
NxTPAS 

START 1 b >INSTRl 
STARIZ CALL LV$Rv 

* * 
b >STAKT3 

IN5TRT CALL ZVSRv.MS<Jl 

Ll)H $Rl.NOP 
STH $Rl.~TARTl 
b >SlAKI2 

* STARl3 LAti $bl.!)tCTSA 

* * 

* 

STb $bl.<ZHTSA 

CL ISA4 
CL ISA4+$AF-l 

* CHAN<JI:. TO LtvtL 4 
$1:l3.1SA4+SAF 
$b3t<ZHISA4 
$b3.f4Al 
$b3.1SA4P 
=Z'80D4' 

* 

* * * * 
* * 

LAb 
STI:l 
LAb 
Slb 
LEV 

<ZVSUIH 

PA<JE. 4 

HI<JHEST MI:.M.oRY LOCATION 
HIGH OROEK bIT~ OF HIGH MI:.M.oKY ADDR 
LOW~ST M~M.oRY ~OCATION 
=.0 IF NU L.oNSUI..E 
~g~~e~T~NL5~Ng~T HANDLER 
THAP SAVE AREA - LUC 2 
NlXl AVAILAI:lLE TSA PTR - LOC 10 
NtAL TIME CLOC~ INITIAL VALUt - LOC 14 
RtAL TIME CL.oC~ CURRENT VALut - LOC l~ 
KtAL TIME CLUC~ HUPT LEVEL - LOC 16 
THAP HANDLER PoINTER NO. 15 KtFERtNCt 10 
UNAVAILAbLI:. RE~OUHCES _ LUC fl(SAF). 621LAF) 
IHAP HANDLER PolNll:.R NO. 17 - LOC 6F(SAF) 
LUC !:>t(LA~) 
lSAO POINlER ~ LOC 8.0 
ISA P.oINTI:.R - 1..0C b4(SAF) 
LUC. b8(LA~) 
P-KEG SAVI:.D IN TSA _ LOC b(SAf). A(LAF) 

SAf. LA~ LHI:.CK 

DISAbL!:. CACHI:. 
CHANI'lEL NU. 

CLEAR I'ASS C.ou~T 

3 MINUT!:. IESTI~G CUMPLETE 
C.oNTiNUI:. lEST 

titCUMI:.S "NOP" AFTER 1ST EXI:.CUTION 
INITiALlzt 

LONTlNUI:. 

INITIAL ~fART. INITIALIZE AND PRiNT 

PHOGRAMt NAME AND SYST~M HESUURCI:.S • 
INSERl "NUP" So .oNLy DO ONCE. 

PUT Al)l)KES5 Of SECUNDARY IRAI' SAVE 
AHEA IN LC X'0002'. SEE LOMMENT 
AT "SEClSA". 
cLtAR T~A POINTER 

STORt PUINTi:.R 1.0 iNTERRUPI SAVE 
AR!:.A FON LEVEL 4. 
AU.oRtSS FUR LtvEL 4 INTI:.RHUP1. 

SCHtuULt Li:.vEL 4~SUSPEN.o Ll:.vl:.L (.0), 
SCAN ANV DISPALH. FIRST SAVt C.oNTEXT 
Uf CURRI:.NI RUN~IN<J LEVEL (D) AND 
KE.SIURE. CUNTExr Of HIGHESI ALfIV!:. 
LtV~L (4). 
ADUktSS .o~ THI~ L.oCATION GOE~ TU 
P-RE<J WURO OF LV$ISA. 

* CUMI:.S HERE UN LI:.VI:.L CHANG!:. FROM U TO 4 
* * 
* * INITIALILI:. PASS CUUNT 
* T4Al LDb $b6.<NULL ** ti6 NE~ERVtu FUH PASS COUNT DISPLAY 
* : INITIALiZE REAL TIMt CLUC( FQR LATE.R TUKN ON 

* NOI' 
* * 

LDR 
SIR 
STR 
LOV 
STR 

NOP 

LOH 
CMv 
bE 
CMZ 
I:lt 
CALL 

iRlt=Z'FFFF' 
iRlt<ZHHTCC 
$fU .<ZHRTCI 
$kl,=b3 
SRl.<ZHRTCL 

>$-1 

CALL ZVSTC.MSG2b 

MAX. VALUI:. 
RTC CUHNENT 
NH': INIIIAL 
L.oWEST PRIORITY. WON'T 1NTI:.NHUPT 
RTC LE.VI:.L 

LAf? 
YE.S 
NU. MEM.oRY SiloE GREATER THAN 64K? 
NO 
YES. MtMORY SiZE <JREATEN THAN 64K. 

** 

(j 

('~"'-, , 

"..,11" 



c.:! h' 

(
'~ 

," . 

OUOj~1 
000:;5t; 
OUO.:l5':1 
000360 
000361 
000:;6" 
00U363 
000364 
000.:165 
000366 
UOO.:l61 
OUO:;6il 
OUO.:l6':1 
000.:170 
000.:111 
OOU:;U 
000.,73 
000:;74 
UOO.H:;' 
OUO.,7b 
00U,H7 
000:;7b 
OUO.,79 
OUO.:l80 
OUU:;Bl 
000 ,ill " 
000.:1&3 
00038 .. 
00038:;' 
00U386 
000387 

OOU::)llb 
OUO.,8',/ 
OU039\1 
000391 

00039, 
OU039.:1 
0003'14 
00039~ 
00039b 
000,,97 
000,,9(; 
00U,,9'1 
OU0400 
000401 
00040" 
000403 
OU0404 
00040~ 
000 .. 06 
OUO .. 07 
00040b 
00040':1 
OU0410 
000411 
00041" 
000413 
00041" 
000415 
U00416 
00u .. 1 -, 
000,,111 
00041'1 
000,,2u 
000 .. 21 

OU04n 
00042::1 
Ouu,,2 .. 
000425 
000426 
000,,27 
OU04211 
00042'1 
OuO .. 30 
000431 
00U43': 
000433 
000 .. 34 
00043:;' 
000436 
000,,37 
00U4311 
00043'1 
000440 
000441 
00044" 
000443 
000444 
OUO,,4:;' 
000446 
OU0441 
000448 
00044'1 
000450 
00045! 
00045':: 
00045::1 

U14t. U3bO UOOO 
0150 OF&U 
u151 U402 

U15" 
01:;'0 
015d 

015A 
015u 
Ol:;'u 

01~L 
015F 

UlbO 
U16': 

0163 
0165 
01bl 
01bd 
lilb'1 

Ulbll 
01bl 
li16L 
liloF 
Ul7u 

U171 
0113 

01'7" 
01'16 

OHb 
011A 

O!7L 
UlIv 
u17F 

0111U 
\Jlb':: 
()l1l3 

01b4 
Ul116 

o 1d'7 
0111':1 
01bb 
Olb<" 
0180 
uldt:. 
01':10 

01'11 

01'1':: 
01'14 
01'15 

ul'}e> 
u1911 

u19A 
019(. 
u19£ 
OlAO 
o 1 A..: 
OIA] 
01A5 
OIAe> 
UIA8 
UIA':I 

01Atl 

Of'H 

0004 

AbbO u171 
AF80 UOOO 
b74u U40L) 

1COB 
t:.87u U300 
0011 

7CO~ 
U011 

11910 U405 
09bb 

~Ulli U003 
()31l0 UUOU 
OFbU 
U4E:.2 
Uf-Ilb 

fblO 0003 
v380 0000 
UFbO 
04t:.':1 
OOUO 

IlAlU ldf4 
0003 

ABIlO 0192 
AFbu UOOO 

tl740 03£1 
bl<"O 001A 

7(Ob 
t:.87U U300 
0011 

r870 OOCO 
0011 
l803 

89(0 03P5 
0990 

FbCu 0003 
03bO 0000 
UF80 
0190 
050F 
PJUl 02b4 
Of'7F 

01-85 

tlA(O 03(7 
0003 

lHt:. 

At)80 01<'L) 
AF80 0000 

8740 03P1 
A870 OFFr
AF40 03lI:C 
8'740 03lA 
"/COb 
t:.870 0300 
0011 
F870 OOCO 
0011 
'1CCO 002b 

(801 

x 

It 

It 
It 
It 
It 
It 
(.LUCi<. k T(/\I 
It 
It 
It 
It TE:.~T TO ~~t:. IF CACHI:C I~ PRI:C5E:.NT 
1t1t1t1t1t1t1t**It*It**It*It**********_****** 
It 

* Tll'lO LAu 

* 

* 
It 

~Tt) 
CL 

LOy 
LOR 
vl 

LUV 
U<.. 

iI:l2.<T(1'20 
:l>tl2.<LHrHl~ 
(.MLI> 

)tH.;1l 
:.oRb.;L'0300' 
)(111 , 

:l>k7,;;1 
lI.'ll' 

lML lAFLI> 
bf\t1:C >TCl'l~ 

* * 

* * TCI'15 lALL ,y$T(.~~~3 

HLl 
* T<'P20 IN<. CAFLI> 

* * * 

kTT 

* Pt:TtkMINI:C (AlH~ ~ILt 
***It*It***************** 
* * * lHt:.<.i<. f\tO HIT f-AULT TE:.5T ~UDf 

* P(55 

* 
* 

It 

* 

O(l 
It 

* * 

LAb 
~TI:I 

lL 
LvB 

LPR 
OC 
LPR 

lML 
Bf\tt:. 
(.ALL 

Ll'IJ 
NVP 

:Oti2.<P<'~10 
:Ob2.<LHTH15 

li:,MPA 
U\3.1.J(~20 

:ok"',;Z' OOlO I 

X ' 11' 
:oR4,)!:!3 

TEMPA 
>OlSJO 
ZV$tk.Pll.M~I>DCl 

b >D<'530 

UlSIO INC Tt:MI'A 
kT1 

DCSi!O DC 
* * 

<ZHCUMM+ X I If- f E:. I 

* NOW CHtCi<. THE:. lAlHt ~IlE:. 

* * PC530 LAtl 
It 

* 
It 
It 
It 

STtl 

cL 
LDR 
~TR 
CL 
LOy 
LPR 
Dc 
LDR 
OC 
LDb 

LUR 5R4.:o61 

PAGE. 

I'klNT Mt:.~~A~t:: 
CHANGE 10 (ALIILAr-) TEST PRUGRAM 
ANU SET lHI:C SY~TI:CM TO LAF MvOI:C 
01HENWI~I:C. THt:. PROGRAM WILL 
UNLY US~ UP TO 64K LOCATIUNS 

TORN ON CL.OCK 

Si:.T oP IVI5 

lLEAR lAlHE FLAG 

INITiALIZt:. lA(.HE 
CHANNEL NU. 
wILL TRAP IF (ACHI:C IS NOT PRt:.SENT 

vlSAt)LE:. CACHE: 

C.A(HI:. 1't<t:.~ENT? 
NO 

YI:CS. PKINT "(RCHI:. PRESENt" 

PRINT "LAlHE: NuT PRESENT" 

CACHt:. I~ NOT Pt<ESfNT. St:.t FLAG 
kl:.TUkN 

SET uP IVI5 FOt< UNAVAILAuLE kE:.SOURCES 

CLEAk NU HIT r-~A~ 
TEST AWl{ 

INIT1AL1Z~ ('ACnE 
CHANNEL NU. 

StT TI:C~I MOPE vN 

HEAD. WILL CAvSt: NO HIT ~AULT TRAP 

TRAP? ; 0 NO IRAI'. = 1 TkAP 
YES 
NO. I:CRkOR "PlL" 

P~1 NT "I<Efo'LAC(o ARRAy PACJI· 
** t:.RkUR *It 
COMPARAIOR LOGIC ~AULT 

TRAP. ~I:CI NO HIT FAULT fLAG 

TEST AOUR 

StT uP IVI5 

PRI:CSTORt 4K AS LAST LOCATION 
wILL MOUI~Y IF CACHE SIZE: IS 
CLEAR ('A~HE SI,E FLAG 
INITIALILt:. CACHE 
CHANNEL NU. ' 

~ET f\tO.Hlf FAU~T MODE ON 

ON CACHE:. 
NOT 4K 

TEST APUR TO CHECK WHETH£~ THE, 
CACHI:C SIZ~ IS 4K 
READ. WIL.L TkAP If CAcHI:C Sl~1:C 
IS LESS THAN 4~ (4095) 



000454 
00045!;> 
000456 
00045 -, 
000458 
000459 
000460 
000461 
00046" 
000463 
000464 
00U46!;> 
00046b 
000467 
00040b 
UU0409 
000470 
000471 
00047': 
000473 
000474 

00047!> 
000476 
000477 
00047b 
000479 
000480 
000481 
00048" 
000483 
000484 
00048!> 
00048b 
000487 
000480 
000489 
000490 
000491 
00049, 
000493 

000494 
00049!> 
000496 
000497 

OlAC 
o 1 AI:. 
OLAF 
Olbl 
o Hl3 
01b4 
OHl6 
01[37 
gtg~ 
OlbO 
OlbF 

OH.O 
OlC.: 

OlC.:iI 
Ole; 
01C7 
VlCd 
01<'9 
Ol<'A 

OlCb 

v1CLl 
OleF 

0100 

OlUl 

vlLl2 
OHl4 
0106 
OW7 
01011 

OU04911 
000499 
000500 
000501 
000~0" 
000~03 
000!>04 
000;05 
000~0c;> 
000;07 
000!>01l 
000!;>09 
000;10 
000511 
000!>1, 
000,13 
000,14 
OOO~H!> 
000510 Ol~l 
OOO~17 OlF" 
0001>10 01F4 
000519 OlF~ 
OOO!>,O 011'6 
000,,,1 01F7 
000\>".: - .v-1F8 
0005,,3 01F9 
000;,,4 
000~,,5 
00052b 01FA 
000,27 01FI. 
000,2b 01Ft; 
000,29 
000530 
000!>31 
000532 
000,33 
000,34 
000,35 
000;3b 
000537 
000,311 
000!>39 
000540 
000541 
000542 
000,4.3 
000544 
000!>4; 
000!>46 0,00 
000,47 
000540 
000549 
000550 
000f>51 
OOO~5, 
000553 

0109 
OWD 
0100 
OWl:. 
OlOf 
OlU 

010 
Olt.; 
01Eo7 
01£9 
Oll:.b 
01£0 
01H 

0200 
nOl 
0,,02 
0203 
0204 
020!> 
0206 

0207 
0,09 
020A 
O,OC 

89CO 0361:. 
09,,4 
8740 03Bb 
9((0 OOlF 

<'801 

89<'0 0366 
09'3 
1s740 0363 
8740 03A3 
8740 03A2 
9<'<'0 039b 
C801 

89CO 03AA 
0921 

fbeo 0003 
0380 0000 
OFIW 
OlCA 
0511 
OF7F 

OFlll 0017 

8ACO 0390 
0003 

OFFF 

07FF 

HlCO 0003 
0380 0000 
OF80 
04F2 
OF86 

FbCO 
0380 
OFIlO 
04Fb 
A870 
AF40 

Ab80 
Af'80 
ABIlO Meo 
ACCO 
9ceO 
9C80 

t~2t 
8601 
C6n 
4DFF 
0989 
9P~ 
0278 

0003 
0000 

07FF 
0381) 

0200 
0000 
0200 
0000 
0000 
0380 
0000 

0367 

9C80 0000) 
9FCO 0373 
OF81 0010 

C8bl 
9854 
1048 
lOOF 
0903 
C911 
OFU, 

9FCO 03bA 
C9b1 
91' CO 0365 
OF83 

0003 

x 

x 
P 
P 

X 

x 

* 
* 

* 

Ii 

* * 

OC2 
* * 
* * * * 

CMl 
bt: 
CL 
LLlb 
LOI< 

CMl 
BE 

~t 
CL 
LLlb 
LOI< 

<'Ml 
b£ 

SIZFL.G 
>(;C570 
SlZFt..G 
$dl.OC560 

sk4.$Bl 

~llFL.G 
>0<.5110 

SllFLG 
H.MP4: 
TtMP,+l 
SB1.TEMPlwSAF+2 
sk4.:a.IH 

::'IZFLG 
>CPPI0 

<'ALL lVSEk.OC2.MSGDC2 

b CPPIO 

0(540 _ INC SIZFLG 
* RTT 
* OCS;O OC <lHCuMM+X'OFFF' 
* * OCSbO oe <lHCOMM+X'07FF' 
* * OC::'10 CALL LVSTc.M::'G3A 

* * 
b >CPPI0 

OCS80 CALL lV$T~.MSG3b 

* * * * 

LOR $R2.;l'07~F' 
STI< :a.R2,<.ASIlE:.+l 

* CHECK WH£THER PROM 15 PI<E:.S£NT 
**************Ii************~**** 
* * CPPIO 

* CPP20 

* * 

* *. 
CPP40 

* * CPP50 

Ii 
* 

LAb 
::'Tb 
LAB 
t~g 
LOt! 
LOb 

5¥~ 
CPL 
XOR 
CMV 
bNI:. 
CMB 
tlL 

SB2.<CPPoO 
Sb",<lHTH15 
Sb2.<CPPbO 
$b2.LH1HI7 
Stl2.LvsHR 
$Bl.NULL 
$b1.<lVSLR 

LOb $bl.<LVSHR 
STb iBl.MEMHI-$AF+2 
B I<RTlO 

STd 
CMR 
STB 
S 

5t!1.PLOWw$AF+2 
$R4.-$ti1 
:a.B1.M£MH1-SAF+2 
>RRTlO 

PAG£ 

TRAP? 
NO TRAP. CACH~ SIZE IS 4K 
TRAP. RESET SiZE FLAG 
TEST ADUR TO <'HECK WHETHI:.R THE 
CACHE SiZE IS lK 
R£AD. WILL TRAP IF CACHE SIZE 
1::' LESS THAN 2K (2047) 
TI<AP? 
NO TRAP. CACH~ SIZE IS 2K 
TRAP. I.ACHE SiZE IS LES::' THAN 2K 
S£T ADOR 10 0 

TRAP. ERKOR "~C2" 

Ii* ERROR ** 
CHECK WHETHER vAUGHTER SOARO IS 
PROPEoRLY CONNE~TED. 

TRAPS. SET FLAG FOR CACHI:. SllE 
LESS THAN 4K 

TEST AOLlR (409)) TO CHECK WHETHER 
CACHE SIZE:. IS ~K 
TEoST AOVR (2047) TO CHECK wEIHER 
CACHI:. SiZE:.. IS ~K 
PRINT "CACHE SiZE IS 4K" 

GO TO NI:.XI ft.::.r 

PRINT "<'AI.H£ SIZE IS 2K" 

L.AST LOI.AllON uN CACHE 

SET UP 1'115 FOR,UNAVAILAbLE HESOURC£::' 

SEoT UP IVl1 FOR PARITY TRAp 
MEMORY HIGH 
CLEAR IH 
M£MORY 

RI:.AD OfHG1N 
SAVEORIGIN 
RI:.AD ORIGIN. CPL. WRITE 
XOR ORIWN WUri CPL DATA 
~~IGIN COMPLEML.NTED? 
AIWR- GRI:.A I ER- THAN -t1EMORY .HI ClH-? 
NO. CHECK NEXf LOCATION 

PROM NOI PRESE~T 
MEMORY ·HIGH 

UEC. ADUH. H~A~ LOCATION THAT DON'T CPL 

SHIFT LlATA TO CHECK FOR OFXX 
PHOM 151 WORD? 
YI:.S. PROM PR~~ENT 
NOl DUMMY TO ~UMP ADDR 
CHtCK NEXI LOCATION 

STORE PROM 1ST LOCATION 
DUMMY JU OEC. AD DR 
STOR~ RAM LAST LOCATION (MEMORY HIGHI 

<'PPbO HTT HETUHN 
* * * * * * * COMES H£H~ FOR START OF ~~XT PAS::' 

o 

o 



(~' 

000~~4 
000;'55 
000550 
000:'57 
000,5ti 
000:'59 
000:'6ll 
000:'61 
00056" 
00056:' 
000:'64 
000565 
000:'66 
000567 
000,61l 
00056'1 
000570 
000571 
0005U 
000:'1.:1 
000:'74 
000:'75 
000:'70 
000:'71 
000:'71l 
000:'7'1 
O(JO,Ill> 
000:'81 
(J005S" 
0(J0583 
000584 
000:'S5 
0005So 
0(J0587 
000,81l 
000,89 
000590 
000591 
000592 
000:'93 
000594 

000595 
000590 
000:'97 
000:'98 
000599 
OOOoOU 
000001 
00000" 
000003 
000004 
OOObO:' 
OOOoOb 
000007 
OOOoOil 
000b09 
000t>1l> 
000t>11 
OOOt>lZ 
000b13 
000014 
00001:' 
00001/) 
000017 
000010 
000/)19 
000b20 
0000,,1 
OOOt>U 
000023 
000024 
000b25 
000b2/) 
000027 
000/)20 
0001)29 
OOOb3\1-
000t> 3 l 
000t>3l 
000/)33 
000b34 
000t>35 
000t>3b 
000t>37 
000b31l 
000t>39 
000t>4U 
000b41 
000t>4.i! 
000b43 
000t>44 
000b45 
000t>4t> 
000t>4'7 
000t>4ij 
000t>49 
000t>50 
000051 
000052 
000053 
000t>54 

000055 
0006% 

020t. 

nOf 
0211 

0213 
Od5 
0217 
021':1 
(J"ltl 

(J2l1> 
Odf 
(Jal) 
OU1 
UU3 
0£24 

022; 
ua7 
oa.':I 
022u 
OUC 

OUI) 

oar 
0231 
0233 
0234 
023, 
U236 
U23tl 

0239 
023A 
023t1 

023C 
023£ 

Odf 
0241 
"~43 
024:' 
0240 
0.i!47 
024t1 
024A 
0240 
(241) 
024t 

0241' 
0,,50 
02;1 
0,,52 
{)2H 
0,,55 
0,,57 
0,,59 
0,,5t1 
0250 
0,,5f 
0200 
0,,02 
02t>4 
0266 
0268 
020A 
02t>C 
02t>£ 
02bF 
Ot71 
027l 
0;::73 

0275 
0l.1'1 

0278 
027A 
027C 
(J<!70 
027£ 
027F 
0281 

OF7F 

A880 023c 
AFSO 0000 

11740 0353 
ACCO 0357 
8740 0340 
8740 033F 
9CCO 1)330 

E.S70 0300 
7C08 
0011 
F870 OOCO 
0011 
CS7l 

89CO 0341 
0901 FFFC 
8740 0330 
9002 
03B3 

OFlll 0011 

FtKO 0003 
V380 0000 
OF80 
onb 
05l.3 
D3l0 0202 
OF7F 

7(08 
0011 
OFE9 

8ACO 032A 
0003 

Ab80 
AF80 
9C(0 
89Fl 
0005 
7COb 
t870 
0011 
F870 
0011 
C801 

7C02 
0011 
0004 
89(0 
09~4 
8740 
9FCO 
E:.S40 
F840 
FA70 
8E.Db 
E:.F40 
FF40 
9(CO 
9080 
0201 
'lOCO 
0301 
0005 
E:.S70 
1C03 
0011 
OFSl 

0275 
0000 
0329 

0300 

OOCO 

0307 

0304 
0301 
02FE 
02FD 
0400 

02F7 
02Fb 
02F4 
0000 
OOlt! 
0305 
0017 

0300 

FFD7 

8ACO i.l2E4 
0003 

FBCO 0003 
03S0 0000 
OF80 
0281 
0513 
D3CO 010 
OF7F 

x 

x 

x 

pAGt:: 7 

***************************~******** 
* * NXTPA!> NOP 
* * * * * ROuNV ROblN TE~T 
******************* 
* * rHn 10 LAb 

* 

* 

5Tb 

thb 
CI.. 
<'1.. 
LOb 

LVI{ 
I..UV 
PC 
LOR 
LK 

RRT20 LI)R 
* * 

* * * 
* * 

lMl. 
bt:: 
lL 
CMb 
bLt:: 

b 

)b2.<RRT40 
:ilb2.<ZHTH1~ 

TRPI'L(' 
)ti2.LASILt::-SAF+2 
H.MPl 
T toMP 1+ 1 
$81.1t::MP1-$AF+<! 

TRPh.C. 
RR120 
TRpf'Lb 
)bl.=Sb2 
>RRT30 

ll..110 

RRT30 CALL l.VSEK.RR1.M5C.R~1 

RRI 
* * 

* * 

LNJ 
NUl' 

RRT40 INC 

*' 
* * * 

RTl 
lRpf'LG 

* COMPARATOR LOGIC TE!>T 
************************ 
* * CU 10 

<'I..T2(j 

* 

<'1.. 130 

* * <'I..T50 

* CI..T60 

Cl..l 

LAb 
5Tb 
LUtl 
CMZ 
RICF 
LDv 
LOR 
PC 
LOR 

~~R 
I..PV 
DC 
RTCN 
CML 
tll<. -
CI.. 
518 
I.. DR 
I.. DR 
AVO 
CAO 
STR 
!>fR 
LOll 
CMB 
bl.. 
CM8 
b(' 
I<rCF 
L.[)R 
1..0V 
DC 
b 

INC 
RTf 

CALI.. 

I..NJ 
1'401' 

$82.<\..I..T50 
$tl2.<LHTHl~ 
$Bl.CA!>IlE-SAf+2 
+Sbl 

$R7.=8 
$Rb.:l.'0300' 
X'll' 
!l>1<"7.:Z'OOCo' 
X'll' 
!l>R4.)bl 

SR7.=2 
JI'll' 

TE:.MpA 
> (-l.lil 0 -
TEMPA 
)bl.1!:MP1-sAF+2 
SR6.rEMPl 
$R7.T!:MP1+l 
)IH.:;;'£'0400' 
:SRb 
SR6.IEMPl 
$R7.TEMP1+l 
$81.TEMpl-SAF+2 
$bl.<LV$I..R 
vp110 
Slll.MtoMHI-$AF+2 
PP11U 

$R6.;l'0300' 
$R7.:3 
X'll' 
CI..T20 

TE.MpA 

l.V$t::R.Cl..l.M5GC~1 

5E:.T UP IV 15 fuR UNAVAILAbLE:. RE!>OUR(tS 

INITIAL1ZE APOk 10 0 

CHANNEL NO. 
INITIALIZE CACrlE 

StT TO NO HIT MOUE. 

RE:.AD. bUMP AOuR. WILL IRAI' IF 
ROUNu RObiN FAuLT IS DETECTE:.V 

IRAP? 
NO TRAP. CONliNUE TEST 
TRAP 
~~~R b~~5KlH~~K8~CHE. SIlt? 

('0 TO NEXI T!:ST 

£RROR "KR1" 

~~IN~R~n~pl..~~E:. MOTHER BOAKD" 
ROUND RObiN RAM E.RKOR 
KtPLAC!: MOTHE:.R BOARD 
INITIALIZE CACHE 

CONTINUEl EST 

StT TRAI-' t-LAc:. 
RETURN 

INITIALIZE AODk TO CACH!: SILt + 1 
TURN OFt- CLOCK 
INITIALIZE CACHE 
CHANNEL NO. 

SET NO HI 1 TE:.S'I MOOE ON 

RE:.AO. WILL CAuSE NO HIT t-AULT TRAp 

PISAtlLE. CACHE. 

TURN ON CLOCK 
~~A~~Ap: O~E.POR~~E~~~' = 1 - TRAP 
CLt::AR TKAI-' FI..AI.I 
INC. ADUR 8Y l~ TO NEXT RUW IN THE DIRtCTORY 

~~~R RE.('I5TE.R uVERFI..OW? 
ADDk GRtAIER THAN MAIN MEMORY HluH? 
YI:.S 
NO, TUKN OFF 'LOCK 
CHANNEL NO. 
ENABLE CAlHE 

CONTINUl:. lEST 

TRAP. 5EI NO HIT FAULT FAULT FLAG 
Rl:.TURN 

E:.RROR "Cl.l" 

pRINT "KE~I..A(E. ARRAy PAC" 
** ERROR ** 



000b57 
0000511 
00005'7 
000b6U 
000661 
000b62 
000003 
000064 
000065 
000066 
00066-' 
0006(1) 
000.069 
000670 
000671 
00067, 
OOOb7J 
000674 
OOOb75 
00067b 
000017 
00067& 
000679 
OUOb80 
000b81 
00008, 
00068J 
000084 
000b8~ 
000080 
000081 
000b8b 
000b89 
000090 
000b9l 
00009, 
000b93 
000094 
00009~ 
000090 
000097 
000b9b 
000699 
000700 
000/01 
000704:: 
00070::1 
000704 
000/0!> 
000-706 
000707 
00070& 
000-709 
ooonu 
000711 

000n2 
000713 
000714 
OOOH!> 
000116 
000717 
OOOn& 
000719 
000720 

000'121 
0001U 
000723 
000"(24 
00012!> 
000726 
00072'1 
ooonl> 
000729 
000730 
000731 
000732 
000733 
000734 
000735 
000730 
000737 
00073& 
000739 
000740 
000141 
000742 
000743 
000744 
000145 
000746 
000147 
000141> 
000149 
000150 
000751 
00075, 
000153 
000-'54 
00075::> 
000756 
000157 
0007511 
000759 

02b2 

0~d4 
02ao 
Ollltl 
OZ8A 
OlllC 
02t1u 
OZ8'" 
Ol90 
0291 
Ol9l 
029::1 
0294 
0295 
0~96 
0297 
029b 
0299 

U29A 
(J29L 
u29'" 
U2'1f 
OtAU 
uZAl 
(J2A2 
02A::I 
02A4 
02A~ 
U2Ao 
02A7 
OZAb 
02A9 

02AA 
OZAC 
OlA'" 
OZAr 
(J2bU 
02bl 
Olb3 

02b4 

Olb5 
02b7 
02b9 
otbA 
02Bb 
02UC 
02bt:. 

02tlF-

O"CO 
02(.2 
02C3 
02C4 
02(.::> 
02C6 
nCII 
02CA 
02CC 
ozc.t:. 
02DO 
02D2 
0204 
O,Wo 
0'W7 
02Da 
02D9 
020A 
0208 
02gD 
02 F 
02El 
OlE2 

·OZE4 
02E6 

01-81 FFD4 

9870 1000 
8740 O2Dl 
'IF40 0200 
'ICCO O.2C'" 
5COl 
DFOl 
t.870 0300 
7COS 
0011 
CS7l 
7(.02 
0011 
C95!> 
0'194 
5011 
~DOl 
09F4 

9CCO 0000 
t:.1170 0300 
7coa 
0011 
DFOl 
C801 
7C02 
0011 
C95~ 
U990 
5011 
!>DOl 
09FS 
OF97 

FbCO 0003 
0380 0000 
OFao 
02b3 
0!>15 
03CO 018-' 
UF7F 

OFE) 

~tlCO 0003 
D380 0000 
OF80 
02BE:. 
0517 
03(0 017C 
01-7F 

OFE:.7 

IOS70 
7C08 
0011 
7C02 
0011 
AB80 
Af80 
9870 
8740 
9F40 
9CCO 
9FCO 
AB80 
lCOO 
2CF5 
E81Z 
EF5D 
27FE 
9870 
11140 
9F40 
lE06 
9F40 
CCCo 
9(04 

0300 

0342 
0000 
1000 
0286 
028A 
0288 
0298 054 

1005 
027F 
027t:. 

027b 
0274 

x. 

x. 

x. 

* * 
* * * 

CL.BO 

* DATA PATH T~~T 
***************** 
* 

PAGE 

COMPAKAIOR L.OGtC FAUL.T 
REPL.ACE ARRAY PAC 
CONTINU!:. I!:.ST 

* * * iI 

fIRST TEST l)AT~ PATH IN eACH!:. Rt:.PL.AcEM!:.Nl. CYC~E TO ISoL.ATE THE DATA PATH 
~AULT FROM eACH!:. ~!:.RVIC!:. CYCL.!:. AND CACHE UPDATE CYCL.E. 

* OPTiO 

OPT20 

OPT30 

LDR 
CI.. 
~TR 
LOti 
LvV 
~TR 
LVR 
LIN 
DC 
LOR 
LVV 
DC 
CMf< 
bNt:. 
SCL 
CMV 
bNt:. 

lNITIALtll:. AD OK TO 4K+l 

DATA = UOOl 
wRIT!:. 
CHANNEL NO. 
INITIALll!:. CALnE 

R!:.AO,. tlUMP AOvR 
DISAtlLt. CA(HE 

COMPAHt. DATA 
REPOf<T I:.RHOR lF DATA DON'I MATCH 
SHIFT DATA 1 oIT LEFT 
ALL 16 till ~ATA PATH TEST!:.O? 
bRANCH 10 DPT2v IF NOT 

* * * * * * 

DATA PATH TE~T IN ~ACH!:. S!:.f<VICt:. CYCLIO 

DPT50 

OPToO 

* * * OPT80 

Wl 
* * * 
* * OPT90 

OP2 
* * 
* * !I-

* * 

CALL 

LI';,J 
NOP 

tALL 

LN,J 
NUP 

lV$t:.K.DP1.MSGDPl 

>DPHO 

LV$EK.OP2,MSGOP2 

b >DPTbO 

* CACHE RAM TEST 
***************** 
* * CIH10 

CRTZO 

LOR 
LOV 
Dt 
LOV 
DC 
LAB 
Srb 
LOR 
tL 
STR SOb 
LAg 
L.O"" 
L.O .... 
LOR 
STR 
BINC 
LOR 
CL 
STR 
AD .... 
STR 
L.OB 
LOb 

U~E MAIN Mt:.MORY L.OW AS Tt:.~T LOCATION 
CHANNEL NU. 
INIT1ALIlE CACnE 

wRITE 
READ 
OISAbLE CACHE 

COMPARE DATA 
REPOI-<T I:.RHOR 1 f vA T A DON' 'I MAT CH 
SHIFT DATA 1 btT LE T 
ALL 16 tillS DA A PA~H TE~I!:.O? 
bRANCH TO DPT5u If NOT 
DATA PAIH TEST DONE 

ERROR "UP1" 

PRIN) "KEPL.ACE MOTHER BOAHO" 
** t.RRUR ** DATA PAIH ERROR (CACHE Rt:.PLACEMt:.NT CYCL!:.) 

'REPLACE MOTHER BOAKO 

CONTINU!:. NEX.T olT (TOTAL. 16 blTSI TEST 

t:.KROR "UP2" 

PK 1 NT "REPLACE M'OTHER BOARO" 
** ERRUR ** 
DATA PAIH IORRORICACHE St:.I<VlCl:. CYCL.E) 
R!:.PL.AC!:. MUTHER BOAKo 
CONTINUI:.NEX.T cIT (TOTAL. 16 tliTI TEST 

CHANNEL NO. 
INIHAL.tZI:. CACHE 

DISA6L.E CACHE 

SET UP ~OR UNEX.PECTED REO TRAP 

Ii'll TIAL. ALlOR 

MEMOKY ADUR FOR OAT A FROM BUffl 
SAVE INtT1AL. A~DR 
eUFFl SlOKES DATA 
INDEX. • 
COUNT NU. OF L.UCATIONS IN BUffl 
MOV~ DATA FROM eUFfl TO M~MORY 

MMM SOUKCt:. AOOK 

STAKTlN(" AODR 

c-

( .. '" 
-' 



00076U 
000761 
OOO"ro.: 
000763 
000"764 
00076' 
00076!> 
000"767 
0001611 
00076'1 
oounu 
00un1 
OU077~ 
OU077 3 
000774 
OU077~ 
ooont> 
000777 
00077b 
OOon'1 
00078U 
000781 
000(8~ 
000783 
000"184 
00o-r8~ 
000"/80 
000781 
00018b 
OOOl8'> 
00079U 
000"/9 ! 
OOO"l9~ 
000"193 
000794 
000"/95 
000"190 
000"/97 
000791> 
OU0799 
OU060U 
000601 
0001l0" 
OOUbO:; 
000b04 
000605 
UOOb06 
00UIl07 
OOOtlOb 
000b09 
0001:l10 
OOOb11 
000tl1" 
0001:l13 
000b14 
000b15 
OOOblo 
000b17 
OOOlllll 
000tl19 
OUOll2U 
0001121 
OOOb22 
OUOtl2;, 
0001124 
0001>25 
OU0020 
000827 

000b2b 
000tl29 
OU0830 
000831 
000b32 
000833 
000834 

OU0835 
000b30 
000837 
000b31! 
000639 
000b4() 
000tl41 
000842 
00084;;1 
0001144 
000b45 
000tl46 
000841 
000b48 
000b49 
000850 
000851 
000b52 
0001153 
000b54 
0001155 
000856 
000857 
000850 
000859 
000660 
0001161 
00086~ 

02&:.-1 
O;,(l::.tl 
02EA 
o~t:.( 
U2t:.L 
O,FO 
u"F2 
U2F4 
02Fo 
Od'o 
02fA 
U~FI.. 
02f't. 
02FF 
0301 
0303 
0305 
0300 
0:;07 
O:;Ob 

0309 
030t;j 
U30(, 
030t 
O:;OF 
0311 
031l 
0314 
u310 
031i! 
0319 

031A 
U31ti 
U3l!) 
OHF 
0320 
o:;u 
0323 
0314 
03" 
0327 

0329 
U32u 
U320 
0321-
U3:;1 
033j 
033, 
U337 

0339 
033b 
0330 
033t 
03'+0 

034<! 
034'+ 
0340 
U347 
0348 
0349 
034tl 

()34( 

c'd4t:. 
-{)350 
03!l~ 
0353 
0354 
03;~ 
U357 

03,A 
035( 
03!)U 
03,t 
0360 
0362 
0364 
0305 
0366 
03t>~ 
0369 
036tl 

1[1-,> 
'>F40 
6740 
89(0 
0981 
Ell'+O 
F840 
FA70 
I::f 4 0 
FF40 
9810 
9F40 
7HF 
1-1-'+0 
E(CO 
0870 
OF11 
5011 
90D6 
03FD 

Ol1(' 
0219 
02lE 
003A 
026<' 
026b 
OFrt:1 
0260 
026"/ 
lFF6 
0264 

0259 
0257 
CA5A 

AllO U254 
2COO 
ti<.lO 0253 
3(00 
9840 Ol51 
9(D4 
V810 (A5A 
11140 0245 
FlCO'024C 
0005 
0387 

0004 
89CO U2310 
0901 UOltl 
('>55 
0981 U020 
9811 
5011 
9006 
03!l1 FFF2 
oF81 0032 

10840 0233 
f640 0232 
FA10 U800 
H40 022F 
F F40 DUE 
9870 1000 
9F40 022b 
0~81 FFC6 

AC(O oab 
A840 1-"E.02 
Af02 
!lA(O Ollb 
UF81 fFDE. 

FB(O 0003 
1)380 0000 
OF80 
034b 

8~tZ UOF9 
OF1f-

OFB1 0000 

FfKO 0003 
0:3-8-0 -oOOQ 
0~60 
03!)1 
0518 
031..0 00100 
OF1F 

OfS1 ~FC9 

1::610 
1C02 
0011 
9(,;80 
9FCO 
9840 
'1Fll 
IEOI 
9080 
0204 
'.lOCO 
03F9 

0300 

0000 
OIFB 
01F6 

0000 

0206 

x 

x 

CR130 

CIH40 

* * SlOT 
* LDb ibl.TE.MP2-$AF+2 

LOV iR2.=0 
LOb iB3.IEMP3-$AF+Z 
LOV iI<3,=0 
LOR iR1. I EMP4 
LOB $Bl.:$B4 
LOR iR51=l'CA5A' 
(L TEl'll/A 

PAGE 

"MI'IM" AUDR 

(ACHt Silt = 4~? 
NO 
SOURCE ADUR 

9 

AOD 4091 TO SOvRCE ADDR 
Ot:.ST. AUOk 

NO. OF BYTlS 10 MOVE = 6182 

END1NG AOUR 
DATA 
WRITE. bUMP ADvR 
CLOSE SHIfT OAIA 1 BIT LlofT 
AOOR GRtAIER THAN ENDING AODk? 
NO 

SOI,JRlE ADUR 
UISPLA(tMtNT 
DESl. AUOR 
OI!)PLACtMtNT 
NO. OF bYIES TIJ 
START IN\:! AODR 
OATA 
CLEAR MMM FLAe. 

MOVE 

LOb $b1.1EMP'-$Af+2 
(I(T50 kT(F TURN OFf (';LOCK 

LNJ iB~,$B7 JUMP TO CACHE ~NABLE 
* * * * * * 

<'ACHE l~ E.NABLE.O. STAkT MEOMOkY TO MIoMUkY MOVt. OPIoRATION.JEST 
PATTIoRNS ARE. WkI1TE.N INT~ CACHI::. READ 1 LO(ATION. WILL TRAP 
AND tlkAN<'H TO ktPuRT t.R~OR 11- DATA ERkOk Oc(';vRES. IF NO lkkOk 
IS I)lTI::CT£D. vlSABLIo (AtHIo ANO kETURN. 

kTCN TURN ON CLOCK 
(';Ml TI::MPA 1'11'11'1 FLA\:! = O? 
bt CRTl20 Yf:OS 

(RT60 (MR $R4.=$R5 COMPAklo DATA 
fiNE (';IH160 DATA DO NOT MArCH. REPORJ lkkOR 

(';kT10 LOR $Rl.+$bl OUMMY TO BUMP ADOk 
SCL iR5.1 CLOSIo SHifT OArA 1 BIT LtfT 

* * CRT 110 

* CRTlZO 

* 

(Mb iBl.=$86 ADOR GRtAIER THAN t.NDING AODk? 
bLI:: CRT5U NO 
B kOTlo DONI:: 

LOR 
LOR 
ADD 
~TR 
STR 
LOR srR 
b 

LOt) 
l.UI< 
::'TR 
INC 
tl 

iR6.TEMP2 
$R1.IEMPZ+l 
iR1.=l'0800· 
$R6.1E.MP3 
$R1.1£MP3+1 
$Rlo=,'1000' 
$Rl.ltMP4 
(.R130 

$S,.lE.MPb-:t>AF+<: 
$R2.NUP 
,1<2.s.62 
TIoMPA 
CI<T60 

50UR(E ADUR 

ADD 2K 10 SOUR~E ADDR 
DEST. ALlOR 

NO. OF bYIES Tu MOVE = 4K 

1'11'11'1 AUOR 
OVERwRII~ 1'11'11'1 ~ITH NOP 

SET MMM FLAG 

CI<T150 (AL~ LVSEk.<'Rl.M::'GC~l 

(1<1 

* * 
* 

LNJ 
NOP 

6 ROllo 

(I<T160 <'Al.L LVSER,(R2.M~GC~2 

lRZ 
* * * * * 
* * * 

LI'tJ 
NOt' 

'RT1U 

PRINT "kEPl.ACIo ARRAy PAC" 
** ERROl< ** 
CACHE DATA PAR,TY tRRDR 
SINGl.E bir ERRVR DtTECTE~' 
CONTINut lEST 

ERROR "I..Rl" 

PRINT "k£I/LAC£ ARRAy PAC" 

** "ERROR ** 
CACHE UATA ERROR 
DATA FROM CA(H!;. UNEQUAL DATA SHOUl.D tllo 
R4 = DAIA FROM CACHE 
R5 = DAIA SHOU~D BE 
CONTINI,JI; lEST 

* . * I<EOPl.ACEM~NT 1.0e.l( ANO DI~ECTOI<Y T1::5' 
*************************************** 
* * I<DTlO 

ROT20 

1.0~ 
1.0V 
DC 
LOl:l 
:>HI 
LDI< 
STR 
AOV 
CMB 
til. 
(!'lEI 
fiLE 

$R6.=l'0300' 
,R7.=2 
X'll' 
sl:lI,<ZVSl.R 
iSl. TE.MP1-$AF+2 
$Rl. n'.MP1+l 
$Rl.+$tll 
iRl.=l 
$l:ll.<lV$LI< 
>RDT25 
iBl.MEMHI·SAF+2 
>R0120 

CHANNEl. NU. 
OISABl.lo CACHE 

ADDR = MAIN MEMOI<Y LOW 
DATA = ADUR 
WRITE. l:lUMP ADvR 
t)UMP OAIA 
AODR REGISTER \,lVERFLOW? 
YES 
AODR GRI;AIER TMAN MAIN MEMORY HIGH? 
I~O 



0001l6;; 
0001164 
0001l6~ 
0001160 
000867 
00086& 
000809 
000870 
000871 
OOOb72 
000b7;l 
000874 
000b7!:> 
0001170 
000b77 
00087b 
000117'1 
000880 
000b81 
00088~ 
000b83 
000&84 
000885 
000886 
000b8'1 
000b8b 
000b89 
000b91) 
000b91 

. 00089.: 
000b93 
000894 
000b95 
000d96 
000b97 
000b9b 
000b99 
000900 
000'10). 
000\10, 
000\10;; 
000'104 
000\10, 
000\100 
000907 
000'10b 
000\10\1 
000910 
000911 
00091~ 
00091'; 
000914 
OOO\ll!:> 
000916 
000\111 
000911l 
000'11'1 
000\120 
000\121 
000\122 
000\123 
000\124 

036l 
0361:: 
0370 
031£ 
0373 
0375 
031'7 
0379 
037A 
0371:l 
037C 
037u 
0371:: 
03110 
03b, 
03i:l3 
03i:l5 
03b7 
03tl9 
0311A 
03i:lC 

ldlll:. 
0390 

0391 

0392 
0394 
0395 

0390 

0397 

0398 
03'19 
03\1A 
039C 
0390 
039 .. 
03AO 
03A~ 
03A4 
03Ab 
03AT 
03A9 
U3Afj 
03AD 
03Al 
03bO 
03bl 

000\12 , 
000926 
000927 
ooonb 
000\129 
000930 
000'131 
000932 
00093:;l 
000934 
000\135 
000'136 
000937 
00093b 
000939 
00094V 
000941 03bl.l 
00094" 03bt 
000\143 
OOV-\l44 .. 4.l36F 
000945 0.,0 
000\140 03C2 
00094'( 0$C3 
0009411 03C, 
000'14\1 U30 
000950 1J3C9 
000951 03CA 
000952 03CC 
000953 03CI.I 
000\154 03Cf 
00095, 0300 
000950 1J30~ 
000957 1J3V4 
000958 1J3Do 
000959 1J30b 
000960 03(;9 
00096 J. 03Dt; 
000962 03(;C 
000963 03DI:. 
000964 031::0 
000965 031::.< 
000960 
000967 
00096b 
00096\1 
000970 
000971 
000914 
000973 
000\174 
000975 

03b2 
0384 
031:l0 

031:;1 
U3B9 
03BA 

U3bb 
03tiC 

031:.4 
03E5 
lnt7 
03Etl 

ACCO 0203 
AFCO OLEA 
9840 01E8 
lUS 
9F40 01E5 
ACCO 01E3 
b680 054D 
lCOO 
2CF5 
bll13 
bF5E 
27FE 
AFCO O!QA 
9840 OlD8 
11:.04 
9F40 01D5 
bCCO 01D3 
9840 FDB6 
9F03 
8740 01D2 
8740 OlDl 

9CCO 01CF 
bCDl 

89Fl 
1::870 0300 
7C06 
0011 

0005 

0382 

0004 
D801 
9DCO 0077 
0904 
C955 
~nb g~g~ 
1:.840 01B5 
1'840 U1B4 
70tH 
EF40 OlBO 
I'F40 OLAF 
9CCO 01AD 
901.12 
0301 U003 
901.13 
091::, 

9(CO 01Ab 
8740 OLAF 
3COO 

E670 0300 
7C08 
0011 

0005 
(;3B2 

0004 
(;1l71 

9D~GW!>3 
0904 
1955 
09tll 0036 
tl9(0 019E 
09Bl 001C 
9DDz 
0201 HFO 
bAD3 
BACO 0196 
3DOI 
0901 0019 
8740 0185 
8740 0184 
9(FO 0559 
98'3 
9B70 0400 
l£FF 
8740 017ti 
91'40 017A 
CCCO 0178 
OFB1 FFOIl 

9004 
0381 FFD5 
3D03 
0281 002b 

* RDTZS LDb ~S2,MEMHI-~AF+2 
~TI:l )1:l2,TEMP1-$AF+2 
LDR ~Rl,IEMP1+1 
ADV $Rl,::-ll 
~TR iR1,IEMP1+1 
LDB ~B2,lEMP1-$AF+2 
~Ab II:l3,<bUFFl 
LDV IfU,;O 
~VI/ iR2,::-11 

RDT30 LDR $R3,$b3.$Rl 
STR iR3,iB2.+$Rl 
BfNC $R2,>RDT30 
~ B ~B2,lEMPI-iAF+2 
LDR $Rl,IEMPl+l 

* 

AVV IR1,;;4 
~TR iRl,IEMP1+1 
LOb iB3,lEMP1-$AF+2 
LDR IR1.NOP 
STR iRl,:j,b3 
CL TEMP': 
CL TEMP2+1 

* FIRST TEST THE AOORE~~ PATH 
* 

* 
* 

* 

LDB IB1,TEMP2-IAF+Z 
LDB lti3,;ll:ll 

CMl +$B1 

LDR 
LOV 
DC 

RDB3 R reF 
* 

PAGE 10 

CALCULAIE LOCAl ION TO STOKI:: 
"CACHE tNABLE" INSTRUCTION 

BUFFl SIORES "~ACHE ENA6LI:.", ETC. 
INDEX 
COUNT NO. OF LuCATIONS IN BUfFl 
MOVE CONTI:.NTS iN BUFFI TO MI:.MORY 

OVERwRllE MMM wiTH NOP 

ANt) THE REPLACEMENT LOGIC 

INITIAL1ZE ADDK TO 0 
FOR ADDK REGI~rER OVERfLOW CH~CK IN 
SAf- MODI:. 
OUMMY TU bUMP ~DDR 

(HAN/liEL NU. 
I N IT I ALI zt CAlME 

TURN OFr <"LOCK 

JUMP TO CA(HE tNAbLE 
* * * * 

CACHE I~ tNABLI:.O. READ CACHE. DlSAI:lLt CACHE. R~TURN, 

RTCN 
LOR 
CMti 
BE 
CMR 
tiNE 

RDB5 STti 

* 

~OR 
LDR 
DOL 
~TR 
STR 
LDti 
CMti 
tiG 
CMti 
bNI:. 

$R5,)IH 
$61,LOC15 
>ROB5 
$R4,;$R5 
RDllbO 
$IH,II::MP1-IAf+2 
IR6,TlMPl 
$R7,TEMP1+1 
:IoR7,. 
$R6,TI:.MPI 
$R7.TEMP1+l 
$bl,I~MP1-$AF+2 
:Iobl,;:$B2 
RI.H37 
~Bl,;:$b3 
>RDT 33 

TURN ON CLOCK 
READ MAIN MEMOkY WITH CASH DI~AbLED 
LOCATION 15 IS THE REAL TIME CLOC:K 
CURRENT VALUE 
REPORT tRKOR 
SHIFT AI.IOK 1 61T LI:.FT 

ADOR GRtAIER TMAN "CACHE ENABLE" ADDR? 
YI:.S 
61 OVERrLOW1 
NO 

* NOW TE~T 

* * 
ALL LI:.VI:.LS (2 O~ 4) IN THE CACHE DIRtCTORy 

RDT37 LOb 

* * * 

'* 

C~ 
LVV 

LDR 
LllV 
DC 

RDT40 RTCF 

* * 

LNJ )85,;a,BZ 

REINITIALIZE AuDR To 0 
INITIAL1Zt FLA" 
I N IT I ALI Zt COUI'TI:.R A 

CHANr"~L NO, 
INITIAL1ZI:. CACHE 

TURN OH- CLOCK 
JUMP TU CACHE tNABLE 

* eACHL 15 LNABLI:.U. RLAO ~ACH[. DISAbLt <"AtH!::. K~TURN. 

* R1CN 
LOR )R!;>,+lbl 

* CI'18 
tiE 
CMR 
BN!:: 

RDT50 CMl 

* * * 

bNI:: 
CMS 
tiL 
INC 
Ii'lC 
CMV 
BE 
CL 
CL 
LOb 
LOR 
MUL 
ADV 
CL 
~TR 
LUb 
b 

RDlllO CMb 

* it 

* 

BLE 
CMV 
I:lGE 

:j,·tH ..... OUb 
>RDT~O 
)R4,;:IR!:I 
ROTlTO 
T~MPb 
ROlll0 
~Bl,;$B2 
RDT40 
;:$R3 
TEMPo 
~R3,;:l 
KDlliO 
TEMP). 
TEMP'+l 
~bl,::1I:.MP1-$AF.2 
)fU ,;:$R3 
IR1,;;1024 
!l>R1,;:-1 
TEMPI 
$1'<1 , T lMP 1 + 1 
i64,TEMP1-!I>AF+2 
RDT4v 

TURN ON CI.OCK 
READ MAIN MEMORY WITH CACHE DISAbLED 
POST IN<". ADDR 
LOCAHON 15 15 THE -REAL T IMEC'i.O<.K 
CURRI:.NT VALUE 
CUMPARE CACHE uATA TO MAIN MI:.MORY DATA 
DATA DO NOT MATCH. REPOKI EKROR 
FLAG :: 01 
NO 
ADDR LES~ THAN "CACHE ENAbLE" ADDR? 
YES. ItST N~XI LOCATION 
NO. IN<... tOUNlER A 
SET FLAG 
COUNTER A ;: 1? 

SI:.T ADOK 10 0 
CALCULAIE ENDI~G ADDR 

ADOR GRtATTER THAN ENDING ADOR? 
NO 
C:OUN1~R A 
GO TU NtX1 TEST IF DONE 

if··.~.' o 



C."': 
... r.. 

00097t;> 
000971 
000971S 
000'179 
000'180 
000981 
00098, 
000\18;) 
000984 
000\18:' 

00098t;> 
000987 
00098& 
00098'1 
00099u 
00099! 
000992 
00099::1 
000'19 .. 

00099~ 
000'l9b 
000997 
00U9911 
000999 
001000 
OOluO! 
00L002 
OU1003 
001004 
001005 
OOLUOb 
00L007 
0010011 
001009 
001010 
001011 
001ul": 
0010D 
00101 .. 
001ul~ 
001010 
001017 
001ultl 
Oul019 
00!020 
001021 
OOluU 
00102,3 
001024 
00102t> 
001026 
001027 
00102\! 
001029 
001030 
001031 
00103t 
001033 
001034 
001035 

00103b 
001037 
00103& 
001039 
001040 
001041 
Wl1i4" 
001043 
00104 .. 
001045 
U01U4b 
001047 
001041S 
00104'1 
001u5u 
88tgH 
00105;1 
00105" 
001055 

001056 
001057 
00105& 
001059 

001060 
001061 
00106" 
00106::1 
001064 
001065 

03i'A 
03!:.<: 
031:!:. 
03FO 
03F" 
u3F4 
u3Fb 
03FtI 

03fA 
03F( 
03fl: 
03Ff 
0400 
U401 
U"O;l 

0 .. U4 

040b 
0 .. 08 
040A 
U"Otl 
040~ 
04UlJ 
040~ 

041u 

0414 
u41b 
04111 
041A 
041( 
041U 
0411: 
041F 
04~0 
()4<!1 
042" 
0423 
0425 
U4l6 
0421S 
u42'1 
042b 
042( 

042t 
0430 
0432 
0 .. 3:; 
0434 
043' 
0437 

0431S 

043'1 

043b 
0430 
043F 
0440 
U441 

0443 

0445 
U447 
0449 
044A 
0441:$ 

!:.tl40 0172 
~840 0171 
~A70 03FF 
I:F40 01b<: 
FF40 0161:l 
9CCO 016'1 
11740 016D 
O~lSl ffCZ 

FBCO 0003 
031S0 UOOO 
OFtlO 
04U3 
05l1.i 
D3CO 0041 
OF7F 

OF8l FFCO 

FE}CO 0003 
lJ3tlO 0000 
OHJO 
040F 
051F 
U3CO 002b 
OF7F 

O~lSl FF8F 

9CCO 
'IFCO 
1)840 
E:.870 
7<:Ob 
0011 
DFOl 
(871 
(.:955 
098U 
~I:Ol 
9DlIO 
0204 
'IDCO 
03F6 
F1I70 
0011 
OF8l 

F6CO 
D380 
OfliO 
0437 
0521 
lJ3CO 
OF7F 

OFE6 

0000 

0001 

0000 
0142 
0140 
3000 

0000 

0149 

0002 

0027 

0003 
0000 

0003 

DfCO 0121 

FBCO 0003 
D31jQ 0000 
OF80 
0525 
8388 0556 

DFCO 0117 

FBCO 0003 
11380 0000 
OFIlO 
053, 
8388 0551:) 

Ii 

Ii 

Ii 

P 

Ii 

Ii 

Ii 

Ii 

KOT120 L.UR 
L.DK 
AlJO 
~lH 
5lR 
Wb 
CL 
l; 

* I<DT 170 CALL 

kUl 
* * * 
* * 

$R6.II:Mp, 
:IoK7.TtMP2+1 
:IoR7.=l'03~r' 
:loRe .II:Mp2 
3>R7.IEMp2+1 
$bl.II:MP2-3>Af+l 
TtMp6 
KDT4U 

lV$E:.I<.KU1.M5GR)1 

kUT!)u 

kDT180 tALL lVSEk.kD2.M~G~)2 

kLJ2 
* * 
* 
* * 

LNJ 
NUl' 

b 

LOU!'> DC 
* LO(l6 D( 

* * * * * 

<ZHR1(( 

<ZHRICC+l 

* UPDATE LO~l( T~5T 
******************** 
* * UL TlO 

ULT20 

ULT30 

* * 

LUb 
!lTb 
L.DR 
LDR 
LOV 
lJt 
5lR 
LllR 
(MI< 
bi'll 
ADV 
(Mb 
bL 
(MI) 
bLI: 
LOR 
DC 
b 

ULT40 CALL lV$E:.I<.UL1.MSGlJ~1 

ULI 
* * 
* * * * * * 

Li'lJ 
i'lOP 

b >ULT20 

* SUBR()UTINI:~ 
************** 
* * * 

PAGI: 11 

UPuATE INITIAL ADllR 
kl:INIT1AL1ZE AvDI< 
k!:.!lU .. L.AIJ 

~~kOk "KU1" 

PRINT "I<I:PLA(I: ARkAy PAC" 
** tJ<I<UR ** 
DlkE:.<.TUKY !:.I<I<OK 
R4 ;: UAIA IS 
1<5 ;: DAIA SHOU~O b!:. 
(ONT1NUI:. lEST 

I:.RROk "1<02" 

PRINT "I<tPLACE:. MOTHER 1:l0AKD" 
** I:RkOR ** kl:PLACI:MENT LOulC I:RROR 

CONTi NUl:. II:ST 

ADDR ;: MA1N MEMORY LOW 
DATA ;: ADUR 
CHANNEL NU. 
INIT1ALlll:. (A(NE 

wkITE 
I<EAD. bUMP ADvR 
COMPARI: DATA 
DATA DON'T MATtH. REPORT I:kKOR 
bUMP DAtA 
ADOR RI:IJI~TE:.R uVtHFLOW? 
YI:S 
ADDR GHI:.AtE:.k TNAN MAIN MI:MOkY HIGH? 
NO. TI:~T NEXT LO(ATION 
YE:.S. Dl!lAbLE ~ACHE 

uONt 

ERROR "UU" 

pHIi'll "KEPLACE MOTHER BOARD" 
** I;RRUR ** UPDATE LOIJIC ~~ULT 
kI:PLAC!:. MOTHE:.R 60AHD 
CONTI NUl: I EST 

* SUBROUTINI; TO PRINT FAULTY bOARlJ 
* PMI ST6 $b5.1EMpC SAVE b5 

* PR2 

* * * * * 

CALL LVSTC.MSGCb PRINT "KEPLACI; MOTHER SOAKD" 

JMP *<TEMPC 

STb $b5.TI;MPC 
CALL lVSTC.MSGAP 

JMP 

RtTI,IKN 

SAVE 6!i 
PklNl "K!:.PLACE DAUGHJER bUAkU" 

I<ETURN 



TITLE CMCS1.'~EV B' 

001060 
ggt8~~ 
001069 
001070 
001071 
00107'; 
001073 
001074 
001075 
001070 
001077 
001071l 
001079 
001080 
001081 
00108Z 
001V8j 
0010S4 
001085 
001080 
001087 
001088 
001089 
001U90 
001091 
OOlOn 

001093 
001094 
001095 
001090 
001U97 
001091l 
001099 
00110U 
OOUOl 
001102 
OOHO:; 
001104 
001105 
OOllOb 
001107 
001l01l 
001109 
001110 
00111 i 
001112 
001i13 
001114 

00 111 ~ 

001116 

001117 
00111& 
001119 
001120 
001121 
001122 
00112:; 

0011Z4 

00112~ 
~H2o 
00U27 
0011211 
001129 
001130 
001131 
00113, 
001133 
001134 
00113~ 
001130 
00113"7 
001l31l 
001139 
001140 

001141 
001144 
001l4~ 

001146 

001147 

0440 
0441-

0451 
0453 

0454 

0456 
0458 
04~A 
045t;; 
0450 
045£ 
045f 
04bO 
0461 
0403 

0469 

04bA 
0401:1 

0400 
04bf 
04H 
04U. 

0473 
0475 
041"7 
04711 

0479 
0471:1 
0470 
041£ 

047F 
04110 

041lZ 
04114 
0486 
04&7 

041l1l 
048A 
041lC 
04110 

048£ 

048F 

0491 
0494 

0490 
04AU 

9BCO 0003 
9f80 0000 

8ACO 0115 
0003 

8Aeo 0113 

FIl40 0111 
AIl70 0003 
1l7~6 
f:;70 OOOA 
tAli5 
OOOf 
5054 
277A 
LJF40 0108 
teeo 0100 

9800 0000 
9970 DZOF 

0319 

leff 
9Foo 0000 

FtKO 0003 
0380 0000 
OF&O 
0504 

FBCO 0003 
0380 0000 
Of80 
05611 

FI:lCO 0003 
03110 0000 
OF80 
0509 

0004 
OF81 FCIlA 

FBCO 0003 
03110 0000 
OF80 
0504 

FBeo 0003 

X 

X 

x 

03110 0000 X 
OF80 
056& 

0004 

OFbl Fon 

b3(1) 6373 3120 
2063 6163 6865 
206D 0560 oF72 
792U '7465 73 74 

2020 2032 
4170 7220 
31311 2020 
4556 lE20 
(1)65 6061' 
2067 7205 
6572 2074 
bE20 3634 
2063 6861 
6520 746F 
6063 601 
OOOA 2020 

3120 
3139 
2052 
4224 
7279 
6174 
61161 
6e2C 
6t67 
2003 
20ZC 
730~ 
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* SUB~OUTINt TO SET UP FOR RED OK PARITY EKRORS 
* * 
* * THl7C INC 

* .* 
* * 

KTT 

il:H ,TH17C 
3>Bl,<lHTH17 

TRPF('G 

* tNlJ O~ PAS::' 
************** 
* * 

SET UP ~OK UNtxPEeTED RED OR PARITY 
ERRORS 

SET REV TKAP F~AG 
KETURN 

* toP IkC PASCNT+iAF-l BUMP PA::'S COUNI 
* * VISPLAY PASS COUNT IN B6 IN OECIMAL 
* LOR 

LlJK 
VH:d T CL 

VIV 
SRM 

3>R7.PASCNT+$AF-l 
3>R2.;3 
=$R6 
iR"(.;lO 
iR6.=$K5.=l'OOOF' 

SCR iRS.4 
BlJEe 3>R2.>VIGIT 
SJR $R5,t;;oVCML+1 
LOu $80.t;;blJCML-iAf+2 ** bb KESERVtv POR PASS COUNT DISPLAY ** 

* * II 
TYPE PASS COlJNT ANV "lJONE" IF 3 MINUTt::' ARt U~ 

II 

<I 

* * II 

* * * 
* 

* 
* 

LlJR iRl.<lHRTCC 
CMR $RI.=Z'OlOF' 

CLOCK SET INITIALLY TO FFfF 

>GLtN 

$Rlo=-l 
$Rl.<lHRTCC 
1. V iT C • JVIS<>6 

CALL 1.ViTV.PAseNT+iAt-l 

CALL lViTC,MSG7 

KTeN 
b vONE 

* TYPE PASS COUNT 
* GLEN CALL lViTC.MSGo 

* .*, 

* * 
<I 

* * 

CALL 

RICN 

* MESSAGES 
*********** 
* * * 

NXTPAS 

NO, ARE 3 MINUIES UP? 
AB9F = ~3935(O~CI = 65535-21bOOIOECI. 
Ab9F IS [HE NuRMAL REAL lIME CLOCK VALUE 
OZOr IS THt COKRECTEO CLOCK VALUE 
t;;ECAUSE THE CLuCK IS TURNEO UrF wHEN 
THE CACHE IS ENABLED 

= 6553510tC). 21000 TICKS = 3 MINUTES. 

3 MINUTtS NOT uP YET 

SET UP ~OK NtXT 3 MIN INTERVAL 

TYPE PA::'S MtSSAGE 

TYPt THE COUNl 

** 3 MIN TESTING COMPLETE ** 

TYPt PA::'S MESSAGE 

TYPE THt 1.0UNT 

TUKN ON THt CLUCK 

REPEAT IE::.T FUK NEXT PASS 

MSGI 
$AF-l,LAFl 
'CMCSI CAI.HE ~EMORY TEST' 

LAFI 
SAFl 

MSGZ 

NuLL 
NULL 
TEXT 

Tt:.x T 

,I APK 197& KEV. BS' 

'MEMOKY GktATE~ THAN 64K. CHAN<>E TO CMeLI .',L'ODOA'; 

SET TO LAr ~OOE. OTHER wiSt. Wl~Li' o 



C' 
.' ,;. 0011411 

001149 

001150 

001151 

001l5i' 

001153 

0402 
0405 

04E2 
041:.5 

041:.9 
041:.C 

04F.c! 
04f5 

04fb 
04Ft 

7420 
6166 
6521:. 
6805 
731>5 
I>C6C 
2020 
2075 
7020 
346B 
1>174 
2124 
6361 
7072 
7424 
631>1 
61:.6F 
0573 
6361 
731>9 
7320 
6361 
7369 
7320 

H6F 206C 
2060 6F64 
2020 6f74 
7220 1769 
2120 7769 
2400 
of61:. 6eT9 
7365 2075 
746f 2036 
l06C 6F03 
696f 61:.13 

631>8 6520 
1>573 051>1:. 

6361l 6520 
7420 7072 
6561:. 7424 
631>11 6520 
7A65 201>9 
346B 2400 
6308 0520 
7Ao'!> 201>9 
3261:1 2400 

001154 0504 636U 6373 3120 
050 -, ~070 7324 

001155 
0011511 
001159 

001160 
001161 
001I6i' 
001163 
001164 
001165 
001166 
00U6·' 
0011611 
001169 
001170 
001171 

00117<i 

0011 B 
001174 
001175 
001170 
001117 
00117b 
0011 H 
001180 
001181 
00118" 
001183 
001184 
001185 
001186 
001187 
001181; 
00118\1 
001190 
001191 
001192 
001193 
001194 
001195 
001196 
OOlln 
001191; 
00119\1 
001;.:00 
001;.:01 
001Z02 
001,03 
001.:04 
001~05 
0010i0o 
001.::07 
001iOb 
001i09 
001dO 
001211 
00121.c 
001d3 
00121'+ 
001215 
OUldo 
001d7 
OOldl; 
001d9 
OOlUO 
001nl 
001.<2" 
00122:! 
OUIU4 
001.<25 
OOlao 
U01227 
001~211 
001;':2<; 
001dO 
001231 
001,32 
001233 
001.::34 
001235 

0532 
0535 

053b 
053( 
053U 
0531:. 
0!:>3F 
0540 

0541 

(541) 
U54E. 
054F 
U550 
05!)1 
055, 
0553 
05!>4 
0555 
0550 
055 I 

0551; 
055A 
055~ 
lJ55i.J 
lJ55F 
0561 
0502 
lJ564 
0566 

0567 

050tl 

0569 

056~ 

3320 I>Ll69 1>£20 
640F oE05 2400 
641>3 3124 
0403 3n4 
630C :H24 
0470 3124 
6470 3224 
b372 3124 
0372 3224 
7204 3124 
7264 3224 
756C :HZ4 
1272 3124 
721>5 700<. b1b3 
6520 036F 6E/4 
721>F 6C6<' 6572 
2062 oF61 7204 
2400 
7205 106<' 6163 
b520 01 n 7261 
7920 7061 6324 

OOlJO 
0000 
0000 
UOOO 
0133 
4000 

0000 

1:.870 
0300 
7C03 
0011 
00011 
CBOI 
E87U 
0300 
7CU2 
0011 
1l3f:S; 

0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 

lJOOO 

0000 

0000 

0000 

MSC,ZI:l 

MSG2A 

MSC,3 

M5C,3A 

MSb3B 

MSC,6 

~Af-2 
SM2 
MIG7 

MSC,LlCl 
MSC,I)(Z 
MSC,(~l 
MSGLlPl 
MSC,W2 
MSC,CRI 
MSC,Ck2 
MSC,HDI 
MSC,fHl2 
MS<:.ULl 
MSbRRI 
MSGCB 

MSbAP 

* 
* * 

TEXT 

TI:.XT 

It.XT 

TI:.XT 

n.XT 

fHT 
NULL 
NULL 
TI:.XT 

TI:.XT 
ll:.XT 
TI:.XT 
TI:.XT 
TEXT 
TEXT aN 
TI:.XT 
TEXT 
Tt:.XT 
1 EXT 

TEXT 
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O~~Y USE UP TO 04K ~OCATIUNS!S' 

'CACH!:. PHESENH' 

'CACHE NOT PHESENTS' 

'CACH!:. Sill:. IS 2KS' 

'RI:.P~ACE ARRAY PA(S' 

* H!:.5I:.RvELl AHEA 
**************** 
* * * * * INTI:.RHUPT * (RI:.STOHI:.O 
* 15M 

ISA4P 

* * * 

RI:.5V 
RI:SV 
RL:::5V 
kl:.SV 
DC 
I)C 

* SI:.«JNI)ARY 
* SI:.C1SA RI:SV 
* * * * * * * bUFFI DC 

* * * TlMPl 
11:.MPA 
H.MP<' 
TI:.MPZ 
TEMP3 
TEMP4 
1l:.MP5 
TI:.MP6 
CAf~G 

* THP~LC, 
* PASCNT 
* boOCM~ 
* * Silt-LG 

I)C 
1)( 
DC. 
()( 
I)C 
I)l 
UC 
DC. 
I)C 
UC 

RESV 
kl:.SV 
RI:.SV 
RtSV 
ktSIi 
RESV 
RESV 
RlSV 
RESV 
RL:::SV 

REIV 

Rt:SV 

ktSV 

SAVE/HI:.STURI:. A~I:.A FOR LEVEL 4 
UN LcVI:.L CHANC,E FROM 0.1 OR j 10 4) 

:DAF.o TRAP SAVE ARI:.A POINTER 
1.0 1.1). OF INnRRI,IPTING DEVllE 
1.0 kUPT SAVE MASK 1 
!l2AI ~~klc,SAVE MASK 2 
~'4000' S-REG. SEI PRiVILEGE MoDI:. 

fOR INTt:.RRUPT riAN\)LER 

TRAP SAVE ARI:.A 

12.0 

,.0 
1.0 ".0 2.0 ,,0 
1.0 
2.0 
2.0 
1.0 

1.0 
sAF,o 
,,0 

100 

LINKI:.\) 10 TSA AT X'OOOZ' 10 PREvL:::NT 
LI:.VEL 2 INTERRuPT WHEN TRAP AN\) 
KI:.CCROS MACHIN~ STATE IN lASt:. Of 
vOUBLI:. (UNEXPI:.~TE\)) TRAP. 

CACHEENAULE 

RI:.TURN 

=0 IF CACHE Is PRESENT 
::1 If' NUT 
~y t~ ~~A~~AP uCCURED 
PASS (OUNIER 

FOR 1:16 (PASS CUUNT) RESTORATION 

=0 IF CACHE SI,E IS 4K 



TIlL!: eMeSl"f<EV 8' PAG£:. 14 

001230 * =1 IF eACH£:. slt.E 15 2K 
001231 * 001230 05bC 0000 (ASllE f<EsV 2.0 s10REs LAST CAcHE AOOR 
001239 * () 001240 050E 0000 NULL k!:SV "AhO 
001,,41 * 001242 OSbf 0000 MEMHI f<EsV ".0 MEMOkY Hl~H 1F- PROM IS PktStNT 
001243 * 001244 0,7L 0000 PLow k!:sV 2.0 PkOM 151 LO(ATION 
001,,4, * 00124b * 001,47 * 001,40 * 001249 * 001,,50 0513 b3bF 7079 7209 Tt;XT • COPYk 1("H1 1977 • BY HONEYwEI.L IN(.S' 

U510 b1bo 7420 3139 
3137 2C20 6279 
20bo bF6E b579 
7165 b(be 2069 
bt;b3 2E24 

001i51 * 001'::5.: * 001.:5::1 0!>1I4 0100 END CM(sl.5TAkT 
OOOU tkR COUNl 

T1TL!: (M<'sl.'RtV 131 
$AF 276 271l 290C 315<' H9 467 527C 540e 542C 570 

!>H b16 o32C 639 b42 614 145 146C 758 774 
183 785 191 821 b!>5C 6bl 664 66" 869 

1976C 6bO 888 . 'JI0( 91b 9.:5 958 9b4 981 1016C; 
1084<. 1081:3 lu9b· 1115 1124 1139 1142 1153 1156 ll~~ 
1~18 1240 

$Bl ;n 1<. 441l 450 4,7 459 467 468 513 514 
5 b 518l !:>19 522 ~2b 5UC ,31 ,36 ,40l 541 
542C '73 :;00 58b bib 617 624 632C b39 640 
642 674 016( 680 094 b98( 699 145 746( 751C 
75'i 776( 178 786 110, 807 b54 855C 857( 1159 
8bl 1166 dll9 691 905 906 910C 910 917 919 
92~ 942 -J44 950 951l 9b9 981 1015 1016( 1021C 

1022 102b Will 10b9 1070( 
$62 372 313<. 405 400( 436 437( 508 509C 510 'llC 

512 5U !:>oo 5b1C 510 58b 614 615C 740 741C 
747 750 Ib3 821 b,,3C Ilb4 865C 669 874C 1l76C 
8998 911 -J36B 950 

:oB3 31'i 32uC j21 322( 409 417 185 870 673 880 
8b2( 1l1l9 '119 

:oB4 756 159 1110 9b4 909 
:065 422b 595b b~5b 7121.l 121b 793b b288 83,6 899b 936B 

986b 995b lujb6 10~4C 105liC 
:oBb 337 774 718 607 1090 
$B7 791 1938 
:okl 300 307( j41 342l ::l43C 344 34 !:>C 350 351 532 

533 534 071 6HC 742 744C 148 750 751C 753 
75 !:>C 756 f':>1C 7bO 1blC 770 771C 787 805 817 
616C 85b u5/( 65b &b6 807 868C 611 813 874C 
677 871l df9C 881 bll2C 959 960 961 963C 1101 

1102 1112 Ul3( ,,c -', $R2 440 44lC. 498 499<' 749 7!:i2b 784 822 823(, 872 
87':>8 1069 lU94B 0 ~R3 76b IlH d14C 9(. ·f 952C 954 959 971 

$R4 417 4':>0 4!i9 4b8 51b 517C ':>19 520 531 532 
530 541 !:>tlO 624 bllO 683 699 702 803 908 
94b 1022 1U23 

$R5 07:' 07b<. 0113 685 61$6 698(. 702 704 705 775 
776C 777 Ib9 BOj b06 90!:> 908 942 94b 1017 

10~1C; 1023 lu,!> 1092 1093 1095C 
$R6 288 371 'tl, 444 575 620 633 636 637C 645 

677 095 735 750 '751C 7b':J 7b8C 812 815C B51 
693 'Ill '1I4C 931 976 919C 1016 1090C 1092 

$R7 287 376 j80 411 415 443 446 516 576 599 
b19 622 0,6 b34 035 631$(. 646 611l ~B 696 
100 Hb 731$ 76b 'lb7 7b9C 712 7HC 814 
8lbC 1152 1194 912 913 915C 932 971 978 980C 

1019 1030 1 IllltJ 1091 
1232 b6LiCML 1095<' 1096 
1204 bUf-Fl 741 670 
122b CAFLG 374C 383 j94C 
123& CA51lt.-: 439C 441<. 499C 570 b16 

b!ib CL1 b54 
364 ('lO(1<. 35Zb 3548 

~~~ ('lTlO 5918 
CLl,W 6481:! 

632 (.l13{) 6j'Ji:l 
651 ClT50 b14 
654 elTbO 6306 

CMCSI 1 1253 
501l CPf'lO 4 HI:! 478b 4'.148 
51b c..PP20 5236 ':>378 

~l~ CPP40' 
CPI'50 

521b 
535ti 

54b CPPbO ~Oll 510 
B29 CRI 827 
836 CR2 834 
H!i CRIIO 7071:! 
1$12 CRTl10 164B 
821 cRll"O 802B 
8n C.RTl':JO 740 
834 CRTlbO 604b 
750 (Rl':O 7528 
712 (R 30 8198 
17b CRT4(; 7796 
792 CRpO 8086 
803 CR bO 8251:l 
805 (RHO 8428 
4,3 I)Cl 421 
4n I)C2 474 
421l eCslO 405 
430 CS20 409 
43b \.iC!)30 4201:l 425B '''' 483 VC!)40 436 
405 1)(55 388ti V 48'7 LiC!)50 448 
490 \.ipbO 457 
493 {,; 570 4556 
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497 V(,SIIU 4b.!b 
109U vl('IJ 1094b 
,95 LlONl 1119b 

C 7B I)P1 711 
7U vP" 720 
bTl LlP110 b41b b43b 
b7b UPT20 bll71:) 
08!> uPBO 717b 
691:1 vP15u 70Ml 
704 vPloO 725b 
711 vPT8U 6&41:l 
1£0 lIPT9U 7031:1 

1084 LOP 10321:) 
1123 \.JLl'" 1110b 
30, IN51kT 300b 

lltl, ISA4 314(. 315C 319 
111:19 ISA4l' 322C 
114J. LAH 11:i9 
1l!>5 LAf2 1153 
1003 LOl15 90b 
lOO!> LOUo 944 
1242 M:'~I"l1 !>27l 542l 04" 861 ti04 10tU 
1140 MS('l 305 
1143 MSGI 
1140 ~IS(,,2 355 
1149 MSb,A 3b7 
114tl ~lS(""b 350 
1150 ~IS('3 391 
1151 ~IS(,,3A 493 
1152 MS(,:ib 497 
1154 ~ISbo J.114 1123 
1157 MS(,o 
1159 MS('7 1116 
llU MS('AP 1059 
lJ. 71 MS('Cb 10!>5 
11b2 MS('('Ll 654 
11b5 I~S(,('k 1 1127 
1100 ~IS('lk2 834 
I1bO ~IS(,vU 4tl 
1101 MSGI..iC' 474 
1163 ~ISb[JP 1 711 
1104 HSG[;P2 720 
1167 ~IS('kDl 9115 
116b MS('kI)2 994 
1170 MS('Rkl 594 
1169 ~IS('IIL 1 103, 

347 I'IOP 306 822 ti81 
1240 NULL 337 513 

!l57 I~X IPAS 2971:1 11301:) 
1230 PAS(.NT 290l 10114l LUI:III lll5 1124 
1244 PLUv. 540l 
1054 PHI 595tl l1.2b 1,113 995b 1030b 
105& PR2 4221:l 055U ti28b 835b 'ib6b 

91:11 kOI 985 
996 k02 994 

(~' 851 kOTlO 8091:) 832b 
969 k01l10 949b 

"9"10 kOTl20 955b 
985 ROI110 947b 
9'i4 1<0TloO 909b 
1:157 kOUO 8621:) 
b64 k01<:5 boOb 
b73 kOT30 1175b 
897 1<0133 nOb 
910 1<013, 907b 999b 
92!:> kOT3"1 91111:) 
93!> I'<D"140 9511:) 90!>b ~70b 9831:1 
948 k0150 94~b 991b 
596 RRI 594 
566 kRTlO 52Bb '430 
5UO RRliW 584b oOlb 
594 r<RT30 5b7U 
b04 RR140 566 

U44 !>AFI U42 
1158 :>AFi<: 1156 
1190 ;,ECT!>A 310 

;,ET 1147 
450( 1235 :;'I,F-L(;' 442C 454 461 404C 470 4B3l 763 

2tl5 :;,lAkT 1253 
300 !> AkTl 291b 307(, 
301 :;;IAkT2 308t1 
HI! " -l) l-A1<-l3 3Wb" 
337 T4Al 321 11119 
37, TCp10 
391 r('P15 384b 
394 1 CI';:O 372 

1<:1B TE:Ml'l 467 57lC ,72( 5H onc 633 634 631( 638C 039 
67~l bHC 074 743l 744C 745 757C 75¥ 7HC 774 
85l B50 tib" 866 b68C 809 1176C 81 879C I:IBO 
910C 911 'Il<! 914C 'i15C 916 956C 957C 958 9b2C 
963l 964 1016C 1017 

1221 TEMl', 4b5l 406l 7t>4C 755C 7b5 166 783 ali! 813 lIa3C 
1184l 888 ~25 976 977 979C 980C 9a1 

1222 1I:MP,3 7b8l 7b9l "I tI!:> 815(. 81b(. 
1223 fEMp4 771C 7 tI 7 tl1tlC 
lU4 EMP5 740C "/91 
1225 fEMPo 1blC 702C 112l 926C 941:1 9,3C 982e 
1219 TEMpA 40lll 419 .. l8C 517C 629 6.H(' 651C HOC 801 1124C 
1220 TEMPC 1054l 1050b 105tiC 1060b 
lOB TH17C 1069 
latl TRPFLG 569(. 5113 ,b!:>C 604(. 1073C 
1037 uLl 1035 
1015 UL Tlo 97ZtI 
1021 ULl20 10291:l 10401:l 
1030 ULBO t027b 1035 U~T40 0241$ 

2110 , RO 281 285 286 

C': LH('OMM 265 430 48( 490 
216 ,HISA4 320C 

275 276 f~Nf~i 267 
lHR (C 269 342(, 1003 1005 1101 ll13C 
lHRTc.I 268 343C 



278 

/.HR1Cl 
LHTH15 
t.HTH17 
LHTSA 
LHTSA7 
LVSAF 
LVSEk 

LVSHH 
LVSHHU 
LVilk 
LVSRO 
LVsTC 

"V$TU 
~~~018 

H~ ~~r~~~Ne.t:.5 
1253 RH.ORDS 

1 U FLAGS 
2 M ~LAGS 
4 N FLAGS 

no 
271 
273 
266 

259 
42113 

1035B 
260 
~~~ 
301B 
3556 

11236 
11156 

263 
264 

345C 
373C 
5U( 
278 
3~O 
4741l 

512 
.i53 
514 
~05tl 56tl 

1124b 

o (R05S RtF Vt:.RSION L • 24 SEPT. 
I<S LINKtR Vt:.RSION 5.00 04/27/78 
LINK MAP fOH (M('SI 

STAHT OLOO 
Luw 0000 
HIGH 0(.1'2 
CURRENT 0~F3 

*L:.O( VHS 
ZH(.UMM 

*(.MCSI 
f~¥~~ 
ZHNTSA 
lHRTCI 
~~~Ta 
~~~~~t 
lHIAFb 
ZHTH29 
ZHTH211 
lHTHd 
LHTH2b 
LHTH25 
l.HTH24 fHTH23 

HTH22 
HTH21 

ZHTH20 
ZHTH19 
LHTH10 
lHTH17 
lHMlMi-' 
lHTHlo 
lHLERk 
ZHTHIS 
ZHNHtS 
ZHTH14 
ZHPMtM 
ZHTHD 
LHf'-UP 
ZHTHI;: 
lHTHll 
ZHTH10 
ZHTH9 
ZHTH8 
ZHTH7 
ZHTH6 
lHUVFL 
ZHTH5 
ZHOP-N 
2HTH4 
LHTH3 
LHS(.-N 
t.HTH2 
ZHTH(' 
ZHlHl 
~~N"~ 
2H1Vb!) 
lHtVbS 

*ZV$TH 
,ViTD 
LVsTH 
~VSTH'<' 

*ZVilH 
f~~W 
,VilAD 
'V$--2 
2V$--3 

*2V!l>t;H 
lVn.R 
lVSlA 
'1/$--0 

*'VSGP 
ZV$GP 
ZV$--4 

*LV$HA 
ZV$HA 
,VSH/. 
LV$H!) 

*LV$T 
LVnC 
LliH 
LVS(,IC 
'V$(J 

*ZVSHO 
2VSHU 

*2VUA 

0000 
0000 
0000 
OU02 
0010 
0014 
001~ 
0016 oon 
0011' 
0020 
DOb3 
0064 
0065 

·0006 
0007 
0008 
0069 
OOoA 
OOob 
OObe 
OOoD 
000£ 
0061' 
OObF 
00"(0 
0070 
0071 
Don oon 
0072 
0073 
0073 
0074 
0075 
ou76 
0077 
0078 
0079 
OO/A 
007A 
0076 
UO"/b 
007<-
007D 
007D 
007l 
007£ 
OOlF 
0071' 
oOlle 
0000 
OObO 
o !;> 114 
05i>9 
05&4 
O!>A<': 
0~1J4 
0~1J4 
05LJ9 
050E 
051'0 
0608 
006D 
00(1) 
0099 
OollO 
OODD 
OoiJD 
OoFD 
0709 
0709 
0713 
070E 
0742 
074b 
0742 
075F 
07~4 
07H 
0713 
O"fA5 

RlV 8 

REV. 5.0 

RIoV. 5.0 
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406C 437(, 
f41C 1010e. 

~09C 567<': 615C 
JllC 

594b 6546 7118 nOb 11278 8348 985b 994B 0 
526 
040 694 654 859 1015 1020 
3871:l 3911'3 4938 4971l 1055b 10598 11148 11168 

19/0 
1115.1 EST THU 
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':V:»jA 07118 
;:'V:»ARC, 01157 

('>~ 
':V:»Al:lI' Od59 
ZV$--i Oti14 
ZV:»jAV (J711b 

*ZV:»RD o ,j(> 4 R£:V. 7 
LV$RD IJllb4 
LV:»Ulh Uti94 
ZV:»AF Vb7~ 
ZV:»HfW OtHILJ 
LV:»HR 011,,3 
':1I!l.LR 01190 
LV:i>DAl OIlB 
LV:i>H~1 OIlDA 
LII:O!:>Vi OA39 
ZV:»!:>V3 01159 
ZV:»TTy Od77 
ZV:»!:>Vi 01149 
LV:i>UTP 090b 
':V:oT Il.i UlIlb 
ZV:»(h: UbtlU 
LV:i>TK Oti7( 
':V:»RAR Ou7D 
2.V:»511 Otltll 
LV:i>l<l( IJdd2 
iV$bUD 01178 
iV$OL.t> Otlb4 
iV$Rltl Oilll5 
LV$N!:>k 011119 
LV$!:>TK Oilbl 
LV$lZ Oil""-
i.V!l.HRL OlltH: 
2.V$L.Ru OdtiF 
iV:i>LRL 01190 
LV:»HbLJ 01191 
LV!I>(Fl Od7~ 
LV$bK::> 0111113 
ZV$bK~ Ollll( 
LV$--, Od9b 
LV$RMD Ud74 
iV$M(P 01192 
~i1 bAUD Otl9i 
LV$RAw (J1I7I: 
LV!I>RDI UA95 
LV$lTL (Jd7b 
iV:i>bl 09bb 
lll$I!:>[ OAtil 
i\l$MLJ( OllbF 
LV$1<99 OlbD 
LV$1511 Oil'19 
LV!l.Lf<u 0'118 
LV$O!:>H 091.A 
LV:i>(PU Od/A 
l\l$R50 OI:lFIl 
iV:t.RbU 0':103 

( i\l$RT Ot>fA 
LV:>ALL 01:119 

*i',L(HPC, 0((2 1+V 
MLlHPC, Oll2 
LiWlHfJ OlF3 

*UNLINK MUDULL(!:» 
LV:>T( 
LV:>[ 




