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000001 TIIL~ CHM~3,'~I:.V u',CAHDHEAUI:.H I ~UNCH TV (~AFI 
TITL~ CHM~3, 'REV G', CAHDkl:.ADl:.k I PUN(H T&V (~AFI 

ul;.VI:.LUPMENT OF THI~ PROGRAM HA~ ~I:.~N VIA MUDULES wHI~H A~I:. DI:.D!C~T~D TO 
PlRFOkM SPI:.CIFIC TASK~. ~OME OF THE MODULI:.S ARE TI:.STS IN THI;.M~ELVES 
AND OTHER~ ARI:. CALLlD ON TO P~RrORM A ~PI:.CIFIC FUNCTIOI~ AND THI:.N HETUHN 
TO THI;. CALLEH. 
THI:. fiRST TYPE O~ MODULE, 1HI;. TI;.~TS, HAVE THI:. FONM ZVKJLX AND LV<JF~. 
TH~ X ~IGNIFIE~ THI:. LETTEH OF THE TI;.ST AND I~ ALS~ THI;. HI:.SPON~I:. TO THE 
QUESTION "NEXT 1;". THESE TE~lS ARE ZVKJLB, lVKJLC, lVKJLf, 
lVKJLll ZVKJLK, ZVKJLL, ZVKJLM, ZVKJLN, LVKJLP, ZVKJLR AND lVKJr5. 
THI:. ~I;.LOND TYPE O~ MODULE, I~ THE ~PECIFIC FUNCTION OH Ll~NARY 
MODULI:.. THESI:. HAVE THE FORM lVKJYX AND lVKXX, WHI;.Rl TH~ Y IS ANY 
LETTI:.R EXClPT L. 
ENkOR LAbEL~ ...... ---------
~RRON LABELS IDENTIFY THE TE~T IN WHICH AN EHROR OC(UH~, THE PAHT 
O~ THI:. 1lST AND THl ~~lCIFIC I;.HROR. THE MAJOH LA~I;.L IDI;.NTIfilS T~E 
IE~T AND THI;.~E ARl B, (, f, I, K, L, M, N. p, H AND F~. IF THE TEST 

S CUMPOSEO Of SEVERAL PAHTS THEN THE NUMbl:.H FOLLOWING THE lEST 
LETTER wILL IDENTIFY THE PAHI. 
THI:. MINOR LAbEL, FLAGS THI:. ~PECIFIC ERROH AND IS TWO CHAHACTENS ~ONG. 
THlSI:. IN GENENAL ARE ~ET ~Y THI;. FUNCTION MODULES, wHIL~ THE MAJO~ 
LAbEL~ ARI;. ~ET BY IHt Tt~T MOOULE~. 
IN GENERAL MAJOR LABtLS THAT ~EGIN WITH b, I OR L INDItATE PRO~LEM5 
wiTH lHE MUC ON ADAPTER, WHILE THOSt THAT BtGIN WITH ~, f, K, M, N, P 
OR R PO!NT TO THt DEVitt. Stt THI:. LISTINu rOR SPECIFIC LA~EL~ AN~ 
THI:.RE MEANING~. 

DtSCRIPTION UF MUDULI:.S 
NAMI:. CALLI::(> bY 
(AR~ ** 
ZIIKJll:l ** ZIIKub GET bHI:.AK 
ZVKGC Gt::l CHAN 
ZIIKJCA tOMPAl<t ASCl.l. 

lllK,JlC CO,..,PAt<E CHECKSUMS 

ut.SCkIPTION -----------~ONTAINS MO~T OF THE DECLEHENTIJNS 
AND IS THl TtST WHICH A~K~ THE ~UI:.STION 
"NEXT ?;". 
LIbRARY OF,MACROS AND tXIERNALS 
CHtCKS FOR UNSOLICITAI;.O INPUT 
fROM THE CONSOLE 
INPUT 2 CHARA(TE~~ VIA THE LON~JLt 
ONE VIA THE CON~vLE 
I<OUTINE TO OUTPUJ AS(II WAS 
AND 5HOULD BE IIALUE~ AND (OLUMN 
NUMBlR. CALLED ~Y Tt5T N. 
(ALL to ~Y VtklFY TO CHECK 
STORED (HtCKSUMS AuAINST HtAD 

lVKJCS 

tHI:.CK5UMS AND TO OUTPUT ANY 
DlFflHENCES. 

CHECK ~TATE (HECKS ~TATt OF 0SVICt. AND PHOMPTS 
CALCULATt ELAPSED TIME ~rt~ ~~I~fA~~EO~UM~~~ g~vl~R~~ ~EAU ZVKJtT 

lllKJrb 
ZVKJGt 

ZVKJIL 
ZVKJIO 
ZVKJMC 
Z\lKJPD 

LVKJPN 
LVKJRt 
ZVKJ~E 

ZIIKJH. 

ZVKJTU 
ZVKJWR 
ZVKJLb 
lVKJLC 
lVK,JLF 
ZVKJLl 
lVKJLK 
lVKJLM 
f~~~t~ 
lVKJf~ 
ZVSbK 

FILL bUFFER 
GENERATE CHECKSUMS 

IOLD 
INOUT 
Mlll<O 
PUNCH A DECK 
PUT NUMBtR 
REPORT ERROR 
CHlCK ~TATUS FOR ERRORS 
GI:.NERATE TlST CHECKSUMS 

Tl~lt 

WAlT 
B 

~ 
~ 
M 

IJtLAY 
fOR RE.TURN 

~ OR V 
S 

** 

OH PUNCHI:.O AND THE RAlt. 
!NITIALIZl5 A bUF-FEH TO A IIALUE 
CONVIORTS A NtAO OR PUNCHtO CAHD 
INTO 8 CHECtK5UM wORD~ 
DATA TI<ANSFEH PRUCEDUNt 
t<IOAD OR wRITE PROCIODUHt 
ENTIORS TE~T MODE AND 15~U~5 MIC~O OP~ 
GENEHATI:.S AND PUNCHtS SPECifiC PATTIONNS 
~e~~o¥~bX ~~I~~R~e~Rt~St.D DECIMAL 
1~gBEft'TIO EHROR R POHT DETE~MINES AND DISPLAYS RANGE 
AND STATUS EHROR5. 
USED WHEN "HAVE A 100 CARD TtST DE(K 1;" 
15 ANSWERED YES, TO G~NERATt THE 
CHECKSUMS FOR THAT OI:.CK 
(ALLlD ~Y VERIfY, TO DELAY 
dtTWtEN CARD PI(K~ 
wAITS FOR A CIR, bE~ONE RETURNI~G 
ELECTRONICS TEST, CALLS TEST I ~ND L 
DEVICE (ONTROLS 
PUNCH AT 400 CPM 
INTERHUPT TEST 
READ AND PUNCH TEST 
PUNCH ASCII DECK 
READ A~q 1 OtCK 
READ OR'VtRIFY ANY DELK 
RI:.START ON START OF PHOGRAM 
(ONTAIN~ THE CTRL LINK~ AND IDEFS 

CHOSS RtFERtNCt. FOR CRMS3 
(ALLING ROUTINE. 

l l l Z Z l Z Z Z L L Z Z Z L Z l Z {. l l Z Z Z 
V V V V II V V V V II II V V V V II II V V V V V V V L 

( K K K KKK KKK KKK KKK K K K K K K K K K V 
A ~ ~ J J ,J J J J J ~ J J J J J J J J J J J J J ~ 3> 
f< C ~ ~ t 6 ~ ~ () ~ ~ ~ ~ ~ ~ r L I,. L L L L ~ 
() A C !> K L M N P R S K 
-----.---~--.-------------------------------~------CARD , X X X X X X X X X X X X X 

LVKuB IX X X X X X X X X X X 
ZVK~C Ix X X X X X X X X X 

,VKJ A , X X 
~VKJCC I X X 

rKJCS 
I X X X X X X X X X X X X X X 

VKJ!;T ; X X X X 
VKJFB X X X X X X X X 

pKJfC X X X X 
VKJGC X X X X X X 

PKJt L X X X X X X X X 
VKJ 0 X X X X X X X X X X X X X X X X X X X 

,VKJlR X X 
,VKJMC X X 
ZVKJPD X X X 
ZVKJI'N X X X X X X X 

f~~~~~ X X X X X X X X X X X 
X X X X X X X X X X X rKJ ~ 

X X 
VKJT X X 
IIKJwR 

IX 
X X X X X X X X X 

ZIIKJLB X 
,VKJLC IX X 
ZVKJLF !x X 
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fVKJI.I I X X 
Vi'.JI.K IX X 

fVKJI..L IX X 
VKJI.M IX X () l.VKJI.L IX X 

ZVKJLN IX X 
i.Vi'.JI.P IX X 
"VKJLR IX X X X X X 
ZVKJF:> !x X 

eel. 

-~----------~-- ~.-------------------
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TI ILl: 

(ARD.Ll:>\ 
OOOOOL 
00000, 
000U03 
000004 
00000:; 
000000 
00000-' 
OOOOOtl 
000009 
000010 
000011 
00001<: 
OOOOlj 
000014 
00001:; 
000010 
000011 
00001t1 
000019 
000020 
000021 
000022 
000023 
000024 
00002~ 
000020 
000021 
0000211 
000029 
000030 
000031 
000032 
000033 
000034 
000035 
000030 
000031 
000038 
000039 
000040 
000041. 
00004, 
000043 
000044 
00004~ 
000040 
000047 
00004t1 
000049 
000050 
000051 
00005, 
000053 
000054 
000055 
000050 
000051 
000058 
000059 
000060 
000061 
00006<; 
000063 
000064 
00006~ 
000060 
000067 
000068 
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05/19/78 1422.4R W 0~/1.9/78 1422.4 11444220UuO 
TITLI: lARD.IR~V 00 1 

* * DI:.SCR 1 PTI ON 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * 

THIS PROGkAM '11:.SI5 AND vl:.RIfll:S PROPI:.K UPI:.KATION OF ALL LI:VI:L-o CARD 
I:QU1PM[N1. TH~ PRUGRAM NILL kUN UN 1Ht ~OLLUNING SUBSYSII:.M5: 

lkM9101 DI:Vlll:.-PA( FOk CARD RI:ADtk 
CRU~lOl ~OO lPM PU~CHI:D lAkD kl:.AVI:.K 
CRU9102 ~OU lPM PU~(HI:.D AND MAkKtD CAND READER 
CNU9103 ~OO LPM PU~(HI:D CAkD REAVI:K 
(MU9104 ~OO lPM PUNlHED AND MARKtD (ARD RI:.AUER 
(RU9108 300 (PM klADl:.k 
CRU9109 ~OO CPM RI:.ADlk wiTH I~M MS 
CMU9110 300 (PM RI:.ADI:.R WITH HiS MS 
CRU9111 ~OO (PM kl:.ADEk 
(RU9112 ~ou CPM RI:.ADER wl1H I~M M5 
t~~~tA~ ~~~tt~ ~~~~l~U~I~tA~t~/~eNlH OR PUNCH 
PCU9101 ~14-1A (AR) PUN(H 
CCU9101 ,14-2A (AN~ kI:.ADI:.K/PUN(H 

(kU9101 51 (ULUMN CARD OPTION (NUT AVAI~AtiLI:. THIS KI:.LI 

RI:VISIUN HISTORy 

A 
tl 
( 
o 
I:. 
f 
b 

NOV 
,JAN 
APR 
vE.l 
APR 
,JUL 
APR 

19 7~ 
1976 
1970 
1976 
1971 
1977 
1978 

NAME 
OUCUMI:.NT 

Okl~INAL kE.LI:.ASI:. (kl:.ADl:k ONLY) 

CRM51 
(kMXl (SAf AND LA~) 
(kMX2 (SAf AND LA~) 
(kM:>3 RI:.AOI:R PUNCH 

C~MS3 - SAF 
60129821-007 

THIS DOCuMI:.NT AND THI: I~FORMATION CONIAINED THERI:.IN IS lON~IDI:.NTAL 
AND PROPRll:.TAkY TU AND THI:. I:.XCLUSIVE ~ROPERTr Of HONEYWI:.LL lN~URMA­
TION SYSTI:.MS INL. IT 15 MADI: AVAILABLI:. UNLY 0 HONEYWELL AUTHOklZEO 
RI:.CIPIEN15 fOR IHI:.IK USl SULELY IN THt MAINT~NANCE AND UPERAIIUN OF 
HUNI:YWELL PROUU<.lS. THIS DO(UMENT ANO iNFORMATiuN MUST tll:. MA NIAINI:O 
IN 1HI:. SlRIC11:.51 CONFIDENCI:.; iT MUST NOI ~E REPkODUCE IN WHOLE OR 
IN PART; AND IT SHALL NJT tiE DISCLOSED 10 ANY UTHER PAkTY WITHOUT 
THE PkIOR wRlrTI:.N lONSE~T Uf,HONEYWELL. 

DISTRIbUTIUN 

THIS PRO~RAM wAS PRI:.PAkED USI~G THE NATIVI:. SYSTI:.M AND THE ,ViLIB 
Ll~kARY. INPUT 10 THE P~ObkAM DISTRibUTION fACILITY CON51SII:.O Uf: 

1 - LINKI:D IMAbE O~ D15KI:.TTE 
2 - HARD COpy Of T~E LISTING fILl:. ~ROM THE 

ASSI:.M~LI:.R AND ~INKER 

1HE EXE(uTAtiLI:. IMAGI:. MAY BI:. REPRUDUCEV ~OR SHIPMENT AS A tARO UECK. 
A PAPI:.R lAPE, Ok A OISKETTI:. FILl: MI:.MbtR. WI1H N THE FILl:. 11 HAS THE 
MI:.Mtll:.R NAME "(RMS3". 
THI: L1STING MAY BI:. RI:.Pk~DU(ED AS A MILRUfICH~. A FORMAL.SI:.1 OF oIS­
TkitlUTION RULI:.S AKE FOU~D IN THI:. DOCUMENT 60129314 ENTIILI:.D 
"T I. 0 INDI::X". 



000069 
000070 
000071 
000072 
000073 
000074 
000075 
000076 
000077 
000071$ 
000079 
000880 
000 81 
000082 
000083 
000084 
00008, 
000086 
000U87 
000081$ 
000089 
000090 
000091 
000092 
000093 
000094 
000095 
000090 
000097 
00009/l 
000099 
000,00 
000101 
000102 
000103 
0001 04 000 05 
000106 
0001.07 
0001011 
000109 
000110 
000111 
00011, 
000113 
000114 
00011~ 
000116 
000117 
0001111 
000119 
000t 20 
000 21 
00012, 
000123 
000124 
000125 
000126 
000127 
00012ti 
000129 
000130 
000131 
00013, 
000133 
000134 
000135 
000136 
000137 
000131l 
000139 
000140 
000141 
000142 
000143 
000t 44 
000 45 
000140 
000147 
000141;i 
000149 
00015U 
8881H 
000153 
000154 
00015;; 
000156 
000151 
888H~ 
00016(; 
000161 
000162 
000163 
000164 
000165 
000166 
000167 
U0016ti 
000169 
000170 
000171 
00017(. 
0001H 
000174 
000115 
oooPt> 
000171 
0001711 
000179 
000180 
000181 

T lTL.E CRMS3.'REV G'.CARDREADER I PUNCH TV ISAF) PAGE 4 

I 
II 
II RI:STRICTlON~ 
II 
II 
II 
II 

* * II 
It 

* * It 
It 
It 

* It 
It 
II 
It 
It 

* It 
It 
It 
It 

* It 
It 

* It 

* It 
It 
It 
It 
It 
II 
It 
It 

* It 

* * It 
It 

* * * It 

* It 

* It 
It 

* * * It 
It 

* * * * It 

* * * * * It .. .. .. .. .. .. .. .. 
* .. .. .. .. .. .. .. .. 
* .* .. .. 
* .. .. .. .. 
* .. 
* .. 
* * * .. 
* .. .. 
* .. .. .. 

IT REQUIRES A MINIMUM OF 16K MEMORY TO RUN AND is NON-RI:L.OCATA~L.E. 
OPE:.RATlON 

L.OAD THE:. PROGRAM ANO ST~RT (OR RESTARI) AT L.oCATION 0100 HI:X. 
IF A CON~OL.~ is PRESI:NT. VERIFY CORRECT PROGRAM IDENT FICAIION 
FROM THE L.IST NG OF THE 1/0 E~UIPMENT BY CHANNEL. NUMBER ANO 
ID-COOE. THIS LISTING WIL.L. bE FOL.L.OWEU ~Y TH~ L.OWEST AVAIL.ABL.E 
AND HIGHEST AVAIL.ABL.E MEMORY L.OCATION. 
THE FOLLOWING IS A TYPICAL. RESULT OF LOADING THI: PROGRAM 
AND STARTING TO RUN. 

CRMS3, REV G, APR 
ZV$L.ltJ REV. 7 
ZV$AF ;;: 1 

ZOo 1978 

WCT 
CHAN OEVC 
0400 OSKT 
04/l0 DSI<.T 
0500 CONS 
1300 COR 
1380 LPT 
1400 PNCH 
MEMORY LOW 
MEMORY Hl<>H 

jB,o 
~gl~ 
,008 
2006 
20BA 
OOOOXXXX 
00007HF 

THE PROGRAM WI~L ASK; 

::12K 

CHANNEL. NVMtJl:R 1: 1400 C/R 

f~t ~~~~O~~~I~~O~h°tJ~ET~g~l:t.Db~~IuriXv~re~Nit ~~tl8ER AS~I<>NED TO 
AND ON SUbSEQU~NT RE~TARrs A l/R ALONE:. wlL.L. KI:.TAIN THE 
PREVIOUS VAL.UI:. 
THE fIRST EXI:Col10N OF T~E PR06RAM wIL.~ rHEN ASK: 

POwER fRI:QUENCY 1: bO CIR 
RE~POND WITH lHE POWER F~E~UENlY IN HEKTLJ USuAL.LY bO IN THE USA AND 
50 ELSEwHERE. DEFAULT VA~UE IS bO Hl. IHI~ QUI:.STION IS NOT ASK ON 
6/40 SYSTEMS. . 

IF THE DEvICE:. bEINu TI:ST£D IS A CARD REAOI:R THEN THE FOLLOwiNG 
QUESTIONS WILL 8E ASKED: 

MARK SEN~E ?: Y (C/k) 
40 COL.UMN~ 1; N (C/R) 

ANSWER wITH ON~Y ONE CHA~ACTER, EITHER (Y) OR (N). RESPONDING WITH 
N TO MARK SENSE 1: wl~L ~OT ASK THE- ~O COLUMN QUE~TION SINC~ AL.L 
PUNCHED CARDS ARE SO COL.UMN. ANSWERIN6 WITH A Y CAUSES THE ~O COLUMN 
QUESTION 10 BE ASKED. 
ANSWERING Y TO THE ~O COLUMN ~UESTION MEANS THE READER 15 
lAPA~LE Or READINu IBM MARKED CARO~ ANU IHAl THE READER 
IS SET TO 40 COLUMNS. ANSWERING N REQUIR~S THI:. IBM READER 
TO bE SET TO 80 COL.UMNS OR THAT THE RI:AD~R IS A HIS READER, IN wHICH 
CASE THE 40/80 SwiTCH 15 DISABLED AND IS PRI:SI:.T TO 80 COLUMNS. 

THI: QU~STIUN "NEXT ?" WILL 61: ASKED WHICH REQuIRES A L.ETII:R AND A l/R 
RESPONSE. L.ETTER A WIL.L. RUN AL.L EL.ECTRUNICS AND OI:VICE TI:ST~ AND IS 
THE RESPONSE RECOMMENDED i THE OPTIONS WILL BE EXPLAINED bELUW! 
A CIR ALON~ WILL RETAIN HE L.AST RE~PONSE TO "NEXT ?". DI:FAULI 
IS "A" FOR AL.L.. 

CON~OLE SELECTIVN 

0 1 
I 2 
2 3 

" 4 
4 ) 
5 
t> 6 
7 7 --- 8 
8 
9 9 

10 (A) 10 (A) 
11 (b) 
12 (C) 11 (I)) 

12 IC) 

o 

(f " 

'4.. "/ 

C' 



( 

00018Z 
000 83 
000184 
000185 
00018b 
000187 
00018b 
000t 89 
000 90 
000191 
000192 
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it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 

4bOO 
7;::00 
9bOO 

19,00 

13 (D) 

14 eE) 
15 e F) 

U !~l 
15 (F) 

TO MAKI'. ANY OF THE ABUVE CHAN~ES, LOAD AND HALT THE pRUbRAM 
~EFORE EXECUTiUN. INSERT CHANGES THEN EXECUTt. MEMORY LUCATIONS 
Of "ZV$TTY. ANO "ZV$~UD· MAY ~E fOUND IN THE MAP AT END O~ LIS1ING. 
CONSULT LEVEL-6 T&V MANJAL "AW94" FOR DETAILS ON HOW TO LOAD THE 
TESTS. 



000193 
000194 
000195 
00019(> 
000197 
0001911 
000199 
000,00 
000,01 
000,0, 
000203 
000204 
00Q20:i 
000.::0(> 
000,01 
00020b 
000,09 
000(10 
000211 
gSgH~ 
000-'14 
000;':1~ 
000':1(> 
000d1 
OOOdli 
000d9 
OOOUO 
oooal 
00022;.: 
000U3 
888~H 
000;.:2(> 
000;.:27 
000Z211 
000a9 
000230 
000231 
000232 
000,33 
000234 
000235 
000230 
000231 
000231; 
000239 
000240 
000~41 oooh, 
000243 
000244 
00024~ 
000240 
000241 
88°':48 0249 
000250 
000251 
0002S<: 
000253 
000254 
000255 
000<:5(> 
000;';:51 
000,511 
000259 
000,00 
000<261 
000,02 
000263 
000204 
000265 
00020(> 
000201 
80n08 00209 
ooo.no 
000211 
000-12 000~73 
000214 
000275 
00021(> 
000217 
00021b 
000219 
000i81) 
000281 
000282 
000;::83 
000<:84 
000285 
00028(> 
000281 
00028& 
000;.:89 
000290 
000291 
000,92 
000293 
000294 
000295 
000;::9(> 
000291 
000;:98 
000299 
000300 
000301 
000302 
000303 
000304 
000305 

TITL.E CRMS3.'RlV ~'.CARDREADER / PUNCH TV (SA~I PAGE , 
it OPTIONS 
*' ... ----.. -
it 
: RESPONS~S T~ "NEXT ?"; 

A - ALL TESTS. ELECTHONICS AND Dt:VICE 
b • ALL t:.LECTRONIC TESTS ONLY 
C • DEVICt: INTt:RL.O;KS AND CONTROL.S 
o - ALL. DEVICt: Rt:L.~TED TESTS -
f • PUNCH AT 400 CPM 
I • INTI::.RRUPT TEST 
~ • READ/PUNCH SAME CARD 
L - TEST MODE + DATA LOOPSACK 
M • PUNCH ASCII 3 CARD TEST DECK 
N - READ ASCI 3 CARD (4 MSb TEST UECK 
P ~ PUNCH KANDOM O~ INPUTT~ DATA 
R • READ ANY D~tK 
S - STARl/RESTAHT PNO~RAM 
V - VERIFY ~AST PU~CHED OR READ UE~K 

(DEVICE NEEUEDI 

(DEVICE NEt:.UEI)I 
JDEV CE NEt:.UED) 
DEVICE NEt:UlD) 

(DEV1CE NEEUEDI 

!8[~IH NEEUEDI 
NEEUED) 

D!;;VIC~ NEEUEU) 
DEV C NEI::.UI::.D) 

(DI::.VICE NEI::.UI::.D) 

it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 

A TEST S~QUENtE MAY BE 'INTERRUPTED TO TERMINATE DATA MISCOMPARt:S -
AS IN VERIFY MODE OR WHENEVER THE STAIEMENT "TYPE 'CARR1A~t: RETURN'. 
wHEN READY" APPEARS. BY STRIKING THE ~ONSOL.E BREAK KEY. THIS WILL 
RETURN THE PRu~RAM TO TrlE "NEXT ,;" QUESTION, AT WHICH POINT ANY 
OPTION CAN BE SELECTED. 

it ERROR REPORTING 
*-----•• -------.-
it 
it 
it 
it 
it 

DETECTED ERRORS AHE REP~RTED AS FOLLOWS; 
EHR ABCD ¥ LL.~L, MESSA~E ASOUT ERROR 

: wH~~£~ MAJUR LAbEL. REFERS TO SUB-TEST BEING P~RFORMED 
it A " TEST TYPE 
it B " PART Ot TEST 
it CD" MINUR L.AbEL.. INDICATES SPEtltICA~LY THE ERROR DETECTEU 
it LLLL " HEX LOCAl ION Of DETECTED ERROR ' 
it 
it 
it 
it 
it 
it 
it 
it 

I~ THE ERROR Dl::.fE(TED INVOLVES STATUS THE REPURT WILL BE AS fOLLUWS; 
ERR AbSE e LLLL.. STATUS wAS XXXX. STAIU5 SHOuLD BE YYYY 
MESSA~E AbOUT EHROR 

wHERE' 
AS ~ 

: L.LCE ~ 
it XXXX ;: 
it YYYY " 
it 

MAJOR L.ABEL.. REFERS TO SUb-TEST bEING PtRFORMED 
MINOR L.Abt:L.. STATU~ ERROR . 
HEX LOCATION OF TH STATUS COMPAHE 
HEX STATUS WORD WA 
HEX STATUS WORD SHOULD BE 

wHEN A STATUS ERROR HALT OCCURS ON A NO CONSULE 5YST~M. 
D4 wILL CONTAIN STATUS NAS AND 05. STATUS SHUULD BE 

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 FOLL.UwING IS A SUMMARy UF AL.L. MAJUR AND MINOR LAB~L.5 ANU 
THEIR ERRUR INDICATION; 

* it 
it 
it 
it 
it 
it 
it 
it 

* it 
it 
it 
it 
it 
it 
it 

* it 
it 
it 

* it 

g! 
q 
C2 
C3 
C4 
C5 
~~ 
11 
Kl 
K2 
Ll 
L2 
L3 
L4 
L5 
Lo 
Ml 
Mol 
M3 
Nl 
1'12 
N;:! 
N4 
PI 
P2 
P3 
P4 
P5 
RI 
1<2 
FS 

MINOR 
AM 
~~ 
cc 

INITIALllATION AND CONflGURAIION OF ZOOS 
NITIALllATION AND TASK SETT1N~ Of ;';:08A + Z086 

CAN'T PUT DEVICE ON-LINE 
STOP SWITCH DEFECTIVE 
OUTPUT STACKER SWITCH DEFECTIVt: ON PUNCH 
LID SWITCH DEF~CTjVI::. ON PUNCH 
READ DOOH INTE~LOCK DET~CTIVE ON PUNCH 
l~J~ltl~o'ca~N~Fo~U:&~ c~~ e~gKcPM ~UNCH 
INTERRUPT TEST 
N T1ALIlAllON OF RI::.AD~R/PUNCH FOR READ/PUNCH 

ACTUAL READIN~ AND PUNCHING 
bINARY LOOPBAC< FOR 2008 
A Cil LOOPbACK FOR 2000 
b NAHY LOOPBAC< fOR PUNCH 
TEST HEAUER PROMS fOR PUNCH 
TEST PUNCH PHOMS ~OR PUNCH 
TtS T JAM Tl ME OUT ONE.SHOT fUR PUNCH 
PUNCH ASCII CA~O 
PUNCH IL.LE~AL. ASCII 
PUNCH bLANK CA~D 
READ FIRST ASCII CARD 
REAU 2ND MARK SENSE ASCII CARD 
NEAD lLL.E~AL. ASCII CARD 
REAU bLANK CARD 
INITIALIlATION FOR HANDOM PUNCH 
COpy A CARD ~O~ PUNCHiNG A Ot:CK 
Copy A CARD USING A D ~FEHEN' HEADEK 
INPUT DATA FROM A KEY OARD. tOH PUN~HING 
PUNCH THE SPECIFIED DECK 
INITIALIlE REAOEH FOR READ OK VERIfY MODE 
READ DECK UF CARDS. ~ENERATE OK COM~ARE CHECKSUMS 
fRESH START. ~IRST 1/0 -

LAol::.L (L.AbEL 21 

AS51I NOT SET ON INITIALI~E &! kY NUT SET ON <.:ONFlGU AllON 
A ,CII MISCOMPA~E. CONSOLELESS SYSTEMS ONLY (2008 
CHECKSUM MISCOMPARE. COLUMN ~RKOR (2006 

(Z008 

(ZOOIl) 
(Z008) 

+ 200A) 
• 208A) 
+ 208A) it 

it 
it 
it 
it 
it 
it 

CD 
(~ 

CHECKSUM MISCOMPARE. DROPPED UITS 
CHECKSUM MISCOMPARE. PICKED ~IIS 12008 • Z08A) 

* it 

CI 
t~ 
CR 
CS 
(w 
DL 

CLOCK INTERRUPTED, CAN'T LEV SACK (AL.L) 
~~E~tpll~~~ ~~ (ALL) 

(ALL) 
CHECKSUM MISCOMPARE. ROW ERRON (2000 + 200Al 
STATE OF ~I::.VIC! WRUN~ (AL.L.) 
COUNTER WONG N TEST MODE IZOOO) 
blNAHY DATA LO PBACK ERROR (ZOIlA • ZOOIl) 

~~~~~~~--~~-~-- ------

(; 

I \ C 



( " 

.... , 

( 

OOOJOc> 
000307 
OOOJOb 
000J09 
000310 
00031!' 
00031, 
0003D 
OOO:H'4 
00031~ 
00031t> 
0003P 
0003111 
OOO~19 
OU032U 
OOO:;Z! 
00032£ 
000323 
000324 
00032~ 
OUU32b 
OU0327 
00032b 
000329 
000330 
000331 
OOOBi 
000333 
000B4 
000:l3~ 
UOOBt> 
000:;37 
0003311 
00033<;1 
000340 
000:l41 

rilLE 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

PAGE 1 

0:'> 
fO 
IA 
IC 

DROPI'I::.O :'>TH06E IZOUII + l08A) 
(ALL) 
(ALL) 
(ALL) 
(ALL) 
(ALL) 
(ALL) 
(ALL) 
(ALL) 
(ALL) 
(ALL) 
(ALL) 

I~ 
l~ 
MA 
Mw 
NT 
O~ 
PC; 
RE 
HI 
k~ 
R3 
!>Eo 
5R 
:'>1'1 
TC; 
t~ 
Tw 
WC 
wF 
riO 

FLAG NOT ON IN ZHIAf8 
INTI::.RHUPT REG NRONG - OUTPUT AAAA 
=~g~~ ~~~t~lDO~O~~E~?~~~D CHANNEL 
10 IN:'>TRUCTION NAK'D 
WLD NAK'O 
CAN'T MOVE CP LEVEL FROM 0 
INTERRUPT REG ~HONG - OUTPUT 5~55 
MEMORY AUDRESS WRONG AfTER lULU 
XFEREO TO MANY WORDS wiTH AN IULO 
JAM UNE SHOf DIDN'T TIME OUT IN 1/2 :'>EC 
ENABLE EJEC O~ ERROR fAILED 
PROGRAM EJECT fAILtO 
RANGE REGISTER WRONG A~TER lULU 
UEVICI::. DiDN'T ~UPI - SHOULD HAVE 
uEV C;I::. HUPTED - SHOULDN'T HAVI::. 
PENDING RUPT W1EN C;P = b3 
STATU:'> ERROR 
I:'>A ::'RI:.G WRONG 
ERHOk IN MAHK. 40 OR 51 LOLUMN :'>TATuS BITS 
~~~Ku~~T::.~b~A~i~EgNo67Ill~~lt~I::.N 15u MS 
!ASK NOT C;LI::.AHEO BY OUTPUT TASK 
LANNUI 51::.T TAS( WORD . 
wHON~ VALID C;O~VI:.R::'fON 
wRON~ ~LAG ON IN LH AFB 
wRON~ UI::.VICI::. T1AT RUPTI::.D 

1201111 
1201111 
(lUIIII 
12UIIII 

THIS PHOGkAM C;AN BE OPI::.~ATEU WITHOUT A CONSOLE PHESENT. 
UNDI::.H THi::.::'E CIHC;UM!>TANC;I::.S I::.RROR UATA 45 LIMITED TO THE MAJUR 

(ZOIlA) 
120llAI 

(ALL) 
(ALL) 
(ALLI 
(ALL) 
(ALL) 
(ALL) 

(200111 
• Z88A ) • Z 8A) 
• Z08A) 
+ ZOIlA! 

(ALL) 
(ALL.I 
(AL.L) 

AND MINOR t::HROR LAbEL!> DISPLAYED IN HARUWARI::. REGISTERS "HI" 
AND "H2" RI::.SPtC;IIVI::.LY. AND "LLLL" UISI'LAYED aN "B2" ALL 
PAHAMI::.TEk ENTRIES TO THE PHOGHAM MUST Bt MAD~ VIA R~GI:'>II::.H "Rlft. 
THE PROl~:'>S I~ FURTHI::.H tXPLAINED IN MANUAL "AW94" ENTITLtD 
"LEVEL-c> ~YSTEM CHECKOUT AND l~V MANUAL". 



OUO:;4;( 
000343 
000344 
OU0345 
000346 
000347 
00034ii 
OU0349 
000350 

888~~~ 
000';53 
000354 
000355 
OU0356 
000357 
00035ii 
000359 
00U360 
000361 
00036';; 
000363 
OU0364 
000';65 
000:;66 
000367 
000368 
000369 
000370 

888~H 
00037:; 
000374 
000375 
000371> 
000317 
00037ii 
000379 
000380 
00038! 
00038Z 
000383 
000384 
000385 
000386 
000387 
000388 
000389 
000390 
000391 
00039Z 
000393 
000394 
000395 
00039(> 
000397 
000398 
000399 
000,+00 
Og040} o 0,+0, 
000403 
000404 
000,+0:;' 
00040(> 

888t8l 
000 .. 09 
000'+10 
00041.1 
0004 2 
000,+13 
000414 
000'+15 
000416 
000'+17 
000418 
000419 
000,+20 
000,+21 
000422 
000,+23 
00042,+ 
000425 
000'+26 
000427 
000 .. 2U 
000 .. 2'1 
000430 
000431 
00043, 
000433 
000434 
000435 
000,+36 
000437 
000,+38 
000439 
000440 
00044! 
00044, 
00044;1 
000444 
08°445 o 0446 
000447 
000448 
000449 
000450 
0004!),l 
000452 
000453 
000454 

TITLE CRMS3,IHtV ~I,CAHDHtADEk I PUNCH TV (SAf) PAGE 8 
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* * STATUS wORDS 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * '* 
* * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

STATUS wURD fOH 2008 (~EADERI 

_.--
t. "" • 
It •••• , 

tttt __ UNCORHECTED MtMURY ERROR 
ttt ___ BUS PARITY ERROR 

It 
tt 
tt 
tt 
tt 
tt 
tt 

, .. , , 
,," , tt ____ NONEXlSTENT RtSOURCE 

t _____ CORRECTED MEMURY ERIWR tttt t _________ • ILLEGAL ASCII'CODE 
ttt'_.~_. _______ READ CHECK 
, .. -- ..... _---------,,- ... ------------
' .. --------------

11 _____ ------------

,------------------

EXTERNAL CLOCK IRACK 
51 COLUMN MOOt 
40 COLUMN MODt 
MARK SENSE MOUE· 
DATA SERVICE RAIE ERROR 
NON DATA SERV1Ct REQUEST 
DEVICE REAVY 

STATUS WOHD FOR 2088 I 208A (PUNCH - RtADER/PUNCH) 

t,t 
t , t •••• , , t , 

-~ ... ... 
" ... -.t._ ... _ 

't, ,I" ., ___ _ 
I" .,.. • ____ _ .,. ", .... ----------­
',' , .. ------------~ , ., "-----""'--------I" , ______________ _ 

". _____ ------------" _____ -------------,-------------------

UNCORRECTED MtMURY ERROR 
bUS PARITY ERROR 
NUNEXISTENT RtSOURCE 
CORRECTED MEMURY ERRuR 
HOPPER EMP T Y ,. 
INTERVENTION ACQUIREv (JAM) 
READ STATION UR PUNCH ECHO CHECK.DEVICE 
READ REGI~TRAI!UN OR PUNCH ECHU CHE~K 
INVALlD HOLLER IH CARD CODE 
DATA SERVICE R TE ERROR 
NON DATA SERVlct REYUESl 
DEVICE READY 

NOTt 1 - fuR ALL CARD EQUIPMENT 
IT IS SUG~EST A MINIMUM DECK OF 100 CARDS bE TESTED WHENEVtR THE 
"TUTAL" OR "D~SIRED TUTAL" QUE~TION I~ ASKED. 
STR.IKING THE bREAK KEY.NHENEVER "TYPE tCARRIAGE RETURN' WHtN READY" 
IS ASKED. wILL RETURN T~ THE "NEXT ?;" YUESTION. 
AT THE bEGINNING OF EAC~ DISCRIPTION UF EACH TEST R! RIP OR P MAY 
APPEAR. THE~E ARt THE DEVICES FOR WHICH THE lEST APPLIE~, R FOR 
~8~e~~~ ~(~Oky~DR¥~Dt~R~~Drb~N~~R:NgE~S~o~ob~N~~E FOR HIS CARDS. IF 
IBM CARDS'ARE USED, THEN THE COLUMNS REPORTEV ARE 1 GREATER. 

NOTE ~ - fOR READER/PUNCH OR PUNCH 
UPON STATUS ERRORS WHILE PUNCHING, THt tRROR CARDS 
WILL bE OfFSET STACKED AND SHOULD bE VERIFIED BY THE OPtRATUR. THE 
RATt IN CPM WILL ALSO bE SUPPRESSED. 
DURING VERifY MODE, CARDS wHICH CAUSE SIATU~ ERRORS WILL bE OF~SET 
STACKED AND DATA MISCOMPARE5 WILL OFf~EI THE CARD FOLLOWING 
THE DATA ERROR CARD. 
EXTRA CARDS SHOULD bE A~DED TO THE bA~K OF ANY DE~K BEING READ, 
PUNCHED 'R VERlfl '0 TO NSUR' THE DE ICE IS ALWA R ADY. 
AFTER A ~EAD uH PONCH 0 ERATloN THE ~ARUS REMAIN! G iN IHE TRAN~PORl 
SHOuLD BE RUNOUT. 
FOR TEST MOD~ TO UPERATE CORRECTLY ON THE 214 READER/ 
PUNCH OR PUNCH ONLY, ALL PANEL INDICAIORS EXCEPT RECHECK 
MUST BE OFF (l.t.. TRAN~PORT). 

NOTt 3 - FOR PUNCH ONLY 
CARDS PuNCHED MAY Bt VE~iFlt.D ON A READER ON AN DIFFERENT CHANNEL 
BY RE~PONDING TO .READE~ CHANNEL NUMBtR ?;" wiTH THE APPROPRIArE 
HEX NUMBI;,R FOR IHt. THAT CHANNEL, WHILt. lN VEi< FY MODE. 

TEST A - A~L Tt.~TS (R. R/P. P) 

~~r~~~~f~~E~¥ ~SE~~E?6£¥~{lHBl~~GL¥lIt~D:ATH7!Lbp~~SNAlS ~E~6~M~~a~D 
AT LEAST ONCE FOR THE GIVEN READER, RtADER/PVNCH OR PUN~H AND 
REQUIRES THE DEVICE TO aE PRESENT. 

TEST e - ELEcTRONicS ONLY (R. RIP, PI 

TEST c - DEVICE CONTROL~ (R. RIP, PI 

TESTS FOR PROPER OPERATlON OF THE START AND ~TOP swnCHES )N ALL 
CARD O~VICE~. RUNNING T~IS TEST WILL ~AuSE THE PROGRAM 10 PRINT 
"LOAD NPVT, PUT ON-LINE 
TYPE t ARRIAGt. KETURNt, WHEN READY"~ IHt INPuT HOPPER SHOULD 
CONTAI AT LEAST TwO CARDS, THE OUT~ur ~TACKER MUST NOT BE fULL 
AND THE DEVICt. MU5T BE PUI ON·LINE. A bREAK ~ILL RETURN TO "NEXT ?;" 
wHILE A CARRIAGE RtTURN W LL CAUSE THt. PROGRAM TO CONIINUE W!TH 
THIS TEST 1 THt. TEST THE~ REQUIRES THE DI:.VICE TO bE PU UFF-L Nt BY 
·STOP DEV CEo, WITHIN 10 ~ECOND~ OR AN ERROR WILL BE EPORlt. THE 

c 



( 

000455 
80845 1> o 457 8004511 

00459 
000460 
00041>L 
gg84t~ 
000464 
000465 
000466 
000467 
0004611 
000469 
00047lJ 
000471 
OU047<: 
000473 
000474 
000475 
000471> 
000477 
0004711 
000479 
000480 
000481 
00048i 
000483 
000484 
000485 
000481> 
0004117 
0004811 
000489 
000490 
000491 
0004n 
000493 
000494 
000495 
000490 
000497 
080498 o 0499 
00050U 
00050L 
00050'( 
000503 
000504 
000505 
000500 
000507 
00050tl 
000509 
000510 
000511 
000512 
000513 
800~14 00515 
000516 
000517 0005 8 
00051.9 
000520 
000521 
000522 
000523 
000524 
000525 
00U520 
000527 
00U5211 
000529 
OU0530 
000531 
000532 
000533 
000534 
OU0535 
000531> 
000537 
0005311 
000539 
00054U 
080541 o 054'( 
000543 
000544 
000545 
00054b 
000547 
0005411 
000549 
Ov055U 
000551 
OU055, 
000553 
000554 
000~55 
000551> 
OU0557 
00055b 
000559 
000500 
000561 
000502 
000503 
000564 
000565 
000500 
000567 
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* 
READtR/PUNCH UR PUNCH O~LY MUST THtN ~E PUT UN-LiNE AND TH~ STAC~ER 
IS TESTtD, "S~lDE OUTPUI STACKER", ~Y SL1DIN~ IT AWAY FROM THE 

it DEVICE. THE STACKER MUST THtN 6t ~fLEASED, "RELEASE STACK~R". AND 
: l~~ e~~1~~DP~~A~NDb6~EoFAtHlH~eN~~1~lyT~£ ~~G~l~,I~~E~kg~~~D~~~ TO 
it "TEST INTERLOCKS ?;" WArH "yo. THE LID SHOULv THEN BE OPEN~D AND 
it CLOSEU, ANu THE PUNCH S~OULO SE STARTEU AND PUT ON-LINE. THE REAR 
it DOOR MUST THEN BE OPENE~, CLOSED AND IH~ PUNCH STARTED AND PUT ON­
it LlNE. 
it 
it TEST D - DEVICE TESTS ONLY (R, RIP, P) 
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 
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 
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 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 

Rt:;SPONDING TO "NEXT ?:" WITH "0", wILL HUN OI;LY DEVICE INVOLVED 
TESTS. THESt:; It:;STS INCLJDE TEST C,M,N,P,V,F,~ AND R. 

TEST f - PUNCH 400 CPM (~/P, P) 

THIS TEST WILL PUNCH CO~UMNS b-II WiTH THt:; Dt:;~IMAL VALUE Of THE CARD 
POSITION wITHIN THE DEC(, fOR A MAXIMUM OF 999 CARDS. FOR ~XAMPLE, 
CARD .1 WILL HAV£ IN COLUMN 8 A 1 PUNCH~U AND CARD 999 WILL HAVE IN 
COLUMN b,l AND II A 9 PUNCHED l NO HEX CONVERSION IS NEED~D SINC~ THE 
CARD NUM~ER CAN ijE READ DIRt:;~TLY FROM THE CARD. RESPONDING TO 
"PUNCH 400 CPM - MAX 999 CARDS, TOTAL ?;" WITH A VALUE AND CARRIAGE 
R~TURN, WILL PRINT A READY PUNCH MESSAG~. A bREAK AT THIS POINT 
~ETURNS TO "NEX! ?;" AN~ A C/~ (CARRIA~~ RETuRN) CONTINUES W TH 
THE TEST, EXPECIING THE DEVICE TO ~E READY WiTH AN INPUt HOPPER 
CONTAININ~ AT L~AST THE NUMijER OF CA~DS TO ij~ PUNCHED. SEVERAL 
EXTRA CA~DS ~EHfND THE vECK 
AfTER PUNC.HIN~ Ht:; UElK, THE NUM~ER PUNCHED AND IF NO SIATUS ERRORS 
HAVE OCCURED THEN THE RATE IN CPM, WI~L BE R~PORTED UNDER OPTIMUM 
CONUITIONS A RATE OF 40~ CPM CAN BE ACHIEVED BUT A ~ORE REALISIIC 
RATE OF ABOUT 315 C~M SHOULD ijE EXPECIED. 
IF ANY STATUS ERRORS HAvE OCCURED THEN IHE N~XT CARD WILL ~t:; OrFSET 
STACKED. 
"VERIFY?;" WILL THEN BE ASKED. ~ESPOND1NG WITH A "Yb AND RELOAOIN~ 
THE DECK wILL CAUSE THE DECK JUST PUNCHED TO BE VERIFIED FOR PROPER 
PUNCHES (SEE TEST V). RESPONDIN~ WiTH A "N" TERMINATES 1HIS TEST. 

TEST 1 - INTERRUPT TEST (~. RIP, PI 

RE5PONDIN~ TO "NEXT I'· WITH "I" AND PUITIN~ THE DEVICE OFr-LINt:; 
WILL TEST THE ABILITy'OF THE SU~SYSTEM fO INTERRUPT A LOWER PRIORITY 
AND bE INTERRUPTED bY A HIGHER P~10RllY. NO DEVICE IS N~t:;D~D. 

TEST K - ~t:;AD AND PUNCH (~/P) 

TEST L - TEST MUDE I UATA LOOP6ACK (R. RIP, P) 

THE DEVICE MUST BE OFF-~INE OR AbSENT FOR THIS TEST~ TH~ A~ILl'Y OF 
THE DA A REGIST~~ ON TH ADAPTE~ BOARD, Of THE READ~R (~OOij), TO 
COUNT IN ~INARY MODE AN THE ELECTRONICS WHI~H 00 THE l~ SIT TO 8 
BIT CUNVERSION iN ASCII MUDE, WiLL BE TESTED. 
FOR THE READER/PUNCH. PUNCH ONLY, A CLUSED vATA PATH WILL ~E ~STAb­
L1SHEU AND DATA COMBINATIONS WILL BE SENT TO TH~ ADAPTER ANU ~tAD 
bAtK TO CUNFIRM IH~ BiN~WY PATH. THE ELtCTRONICS WHICH DO IHE 12 BIT 
TO ij BIT CONV~RS UN IN ASCII (WEAVER PROMS) ANO THE EL~CTRUNICS 
WHICH DU THE ij BIT TO lZ BIT CONVERSION FROM ASCII (PUNCH PWOMS) 
WILL bE TESTED, THE CARv JAM ONE SHOT WILL B~ TESTED, TO MAKE SURE 
THAT A TIME OU OCCURS Q~TWEEN 150 M5 AND 500 MS. 

TEST M - ASCII PUNCH (WIP, P) 

THIS TEST WIL~ PUNCH A ~TANDARD 3 CARD ASCII TEST DECK. A MINiMUM Of 
FIV~ (5t CA~DS ARE TO b~ LOAUED INTO IH~ INPuT HOPPER! IHE DEVICE 
PUT ON- IN£ AND A C/~ GIVEN I~ RESPONSE TO "TYPE 'CARKIAGE RETURN', 
WHEN ~EAVY·. 
THE fiRST CARD PUNCHED ftlLL CONTAIN 64 LE~AL ASCII PUNCHES (ON~Y 1 
PUNCH IN RuWS 1-7) rOL'OWING THE PUNCHiN~, ~ONDITIONS ~HECKED 
INCLUU£ INTE~RUPT AT END OF CARD, CORRE~T MEMORY ADDRESS AND CORRECT 
RESlOUAL RANGE. 
THE SECOND CARD Wl~L BE PUNCHEU iN BINARY, WiTH AN 11-6-6 PUNCH IN 
COLuMN 1 ANU A 1-2 PUNC~ IN COLUMN 2 (ILLEGA~ ASCII). THE IHI~V CARD 
PUNCH, wIL~ B~ A CARD OF BiNARY O'S (bLANK CARU). 
THIS DECK MAY BE VERIFI~D, IF ONLY A PUNCH, bY ViSUAL IN5P~CTION 
ANDIOR BY RESTARTING THt TEST AND RUNNING TEST "N" ON A READER. 

TEST N - ASCI! REAU (R, ~/P) 

TYPIN~ "N" WI~~ A~LUW l~E 3 CARD ASCII DECK PUNCHED BY "M" OR THE 
3 CARD ASCII DECK SUPPLIED WITH THE PRO~RAM, TO BE VERifiED. THIS 
TEST 15 A MUST TO DETER~INE FIXED READ ~RRO~S, ON A READER ONLY. 
IN MARK SENSE MODE A 4 CA~O TEST DEC~ IS NEEDED WITH HALF THE ~EGAL 
ASCII CHARACTtRS ON CA~~ 1 AND THE RE~T ON CARD 2 11-11-6 AND 1-2 
MARKS ON CARD 3 ANU A B~ANK FORTH CA~D. THE MARK ~ENSE DECK IS THE 
SAME FOR 40/80 COLUMN 16M MODE AND 80 COLvMN HONEYWELL MODE. 
THE LE~AL CHAKACTE~S FO~ ASCII CARD 1 (CA~DS 1-2, MARK SENSE) AND 
THE PUNCHES (MA~KS) ARE SHOWN IN THE ASCII TABLE. . 
UPON LOAOIN~ THE DECK, ~EADY1NG THE D~VICE AND GIVING A CIR, THE 
fIRST CARD WILL bE READ ANU INTERRUPT AT END OF RANGE WILL bE 
CHECKED. tORREeT MEMO~Y ADD~ES5, CORRECI RESIDUA~·RANGE ANU CORRECT 
DATA TRANSFER wiLL ALSO bE CHECKED DATA MISCOMPARES AR~ RtPORTED 
IN HEX AS VALUE IS, SHOJLD bE, IN tOLUMN. STRIKING BREAK WILL RETU~N 
TO THE "NEXT 1:" UUt:;STIJN. 
IN MARK SENSE MODE CARDS 1 + 2 ARE TR~AIE8 AS 1 CARD 160 COLUMNS 
LON~ (i.E. CARD 1 BEGINS WITH COLUMN 1 AN ENDS WITH COLUMN 80, 
CARD 2 b~~INS wITH 81 AND ENOS WITH 100). SiNCE MARKS MAY ~E IN 



000!>6b 
000!)69 
000570 
000~71 
00057;1 
000573 
000574 
000!)75 
000576 
000577 
00057& 
000579 
000580 
00058L 
ggg~h 
000584 
00058!1 
000,80 
000587 
00058& 
000589 
000~90 
000~91 
000!192 
000593 
000~94 
000595 
000590 
000597 
Og059b 
o 0599 
000000 
000001 
00000, 
000003 
000004 
000005 
000000 
000007 
OOOOOb 
000009 
000010 
000011 
000012 
000013 
000014 
000015 
000610 
000b17 
00001b 
000619 
000620 
000021 
000022 
000023 
000024 
000025 
000020 
000027 
00062b 
000029 
000030 
000631 
000032 
00003;! 
000034 
00003:i 
000636 
08°637 o 063is 
000039 
000b40 
000641 
000042 
000643 
000b44 
000645 
000040 
000047 
00004b 
000049 
000050 
000651 
000052 
000053 
000054 
0001>55 
000650 
000657 
00005b 
000059 
000600 
000061 
000662 
000063 
000064 
000065 
000060 
000667 
00006ij 
000069 
000670 
000671 
0006n 
000073 
000674 
000075 
000070 
000077 
00007b 
000679 
000080 
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EVEN OR QUO 'Ol.UMN5, OHENU1N<'> ON THi;, Pl<lNTlI~G Of THE ,ARII. THI:. 
COLUMN R~PORTI;.D IN I;.RI<O~ MAY APPEAR TU ~E btTWEtN MARKEU 'ULUMNS ON 
THt CARP. If THIS IS THE CA::'Er THE COLUMN IN ERROR WIl.L Sf; 1 LI:.5S 
THEN THE 'OLUMN REPORTED. (PR NT OUT ~OR H!S CARDSI 
READING ,ARD ji (MARK SE~SE CARD 3) IN A~Cl • WILL SET THE lLLE<'>AL . 
ASCIi ::'TATUS ~Il, wHILH wiLL 6E 'HECKI:.II AN vN THE RIP THl~ CARD 
WIl.L bE OfF SI;.T STACKI:.D. CARD 3 (MARK StNSE 'ARO 4), THI:. bLANK CARP. 
l~~~~F~~I;.~A~~DS¥~~TT~A~ ~~~1~8~~E~XN~~M~~Rc8~R~tf;ST~r g~l~A~e~l ON 
A RIP. WILL. BI:. REUUtSTED TO VERIFY THAT THE ~ECONv CARD IS ufFSt:.T 
STAC.KED. 
NOTI:.S I ON HOMEYWI;.LL MA~K SEN::'E READERS ONLY 80 COLUMN MODI;. IS 

PERMITTE~. . 
MARK ~ENSE ~ARD 1 HAS 40 COLUMN~ Of MARKS 

* TEST P ~ PVNC.H ANY DE~K (R/..,. P) 

* it 
it 
it 
it 
it 
it 
it 

* * it 

* it 
it 
it 
it 
it 
it 
it 
it 

* * it 
it 
it 

* it 

A FIXED OR RANDOM PATTE~N MAY bE PUNCHEU UNTIL A SPECiFIED MAXIMUM 
NUMbER IS REALHt~ OR UNTIL bREAK l~ SlRUCK. THE FIRST QUE~lION 
ASKI:.D WILL bE "..,UN'H 100 CARD TEST DE~K ?:". RESPONDIN<'> WITH "Y" 
WILL PUNCH IOU CARDS. WITH THE ~IR~T CARD HAVIN<.> EVERY RO~ WITH 
EVERY COLUMN PUNCHED. CARDS 2-81 WILL 61:. PUN~HED IN THE fOLLOWING 
::'EUUlNCE: C.ARD 2 WILL HAVE A 1 PUNCH (SlNARY 1) IN COlUMN 1, 'ARD 3 
WILL HAVE A 2 PUNCH (bl~ARY 2 I ROW 81 IN CO~UMN 2 AND ~O UN WITH 
CAR~ 81 HAVIN~ AN 80 PU~CH (BINARY ~o I ROW 3 + ~). THE LA~T 19 
CARDS WILL ~E PUNCHEO WITH RANDOM DATA. 
RESPONDIN<'> WITH "N" WIL~ CAUSE "RANDOM "'UNCH~S?;" TO BE ASKI:.D. 
TYPIN~ NY" AND SPECIfIN~r THE NUMBER O~ LARD~ TO ~E PUNCHtD, wILL 
PUNCH A OI;.CK OF CARDS W TH TIiE FIRST 100 CARI.IS ~EING THI;. SAME AS 
THE 100 ,ARa TEST DELK N~ THE REST O~ fHE OtC~ W Ll BE RANDOM 
PUN'HES. . 
RES..,ONDIN<.> TO "RANDOM "'~NCHES ?:" WITH "N" WILL ASK -COpy A CARD ?I". 
A "yo RESPON~E. WILL AL~OW A CARD TO ~E READ ON THE REAUER/..,UNLH OR 
ON A DIFFERENT C.HANNEL (READER), IF A PUNCH ONLY IS 6ElNG JESTED. 
AFTER THE CARD I::' READ, THE RIP. MUST 61:. STOPPE~ AND RUNOUI. SHOULD 
THERE BE NO Of HER READER AVAILAbLE ANU THIS ROUTINE is I:.NTI:.REP, 
STRIKIN<'> bRtA~ UURING T~I:. PRiNTOUT OF "KtADER 'HANNEL NUMbl:.R ?;" 
WILL RETVRN 'ONTROL TO "NEXT ?;". -
RESPONDIN<'> TU "LUPY A CARD 1;" WITH "N". ALLuW::' ~ATA TO BE IN..,VTTED 
~ROM THE KEY6vARD. 3 HEX VALUES PER COLUMN. uNTIL JUST A RI:.JURN IS 
RECEIVED. FOR EXAMPLI;. TYPING: 101 C./R 

1 CIR 
it 0 C/R 
it 23 CIR 
it C/R 
it WILL RESULT IN COLUMN I-HAVING A 1-9 "'UN'H, COLUMN 2 HAVIN~ A 9 . 
it PUNCH. ~OLUMN 3 BEING B.ANK. C.OlUMN 4 HAVING A 4-8-9 PUNCH AND THE * RE~T OF THE C.ARD BLANK. * RESPONDIN~ TO "100 LARD TEST PELK" WIIH "N". WilL ASK ~UR tHE * NUMbER Of CARDS TO BE PJNC.HEU (PECIMAL). THE PUN~HING OPERATION 
it MAY bE TERMINATE BI:.~ORE THI;. TOTAL I~ REACHED 6Y STRIKIN<'> bREAK. 
it AfTER TH~ UE'K IS PUNCH~D. THE NUMbER PUNCHEI.I ANP THE HAll;. 1N ~PM. 
it PRO¥IDIN~ NO ~TATuS ERRJRS HAVE O(CURI:.D, WIL~ bE REPORTI:.D, SHOULD 
it ::'TA US ERROR::' OCCUR. TH~N THE NEXT CAKD AfTER THI:. ERROR C.AHP WiLL 
it THE DECK MAY bl;. VERIFIED. 
* it TEST R - READ ANY ~ELK (~R/P) 
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 

THI::' IS NUT A 11:.5T IN I1SELF. dUT IS A METHOV TO RE5TARl I;.~ECU!ION 
OF THE PROGRAM. IT 15 E~UIVALENT TO C.LEARING DO AND EXELUTING FROM 
LOC.ATION 100. 
THE ,HANNEL NUMbER IS ASK FOR ANO THE ~I:.VICE IS IDENTIfll:.V AS A 
READER. REAPEH/PUN(H OR PUNCH~ If IT is NOT UNE Of THESI:. THREE. THEN 
THE YUESTION IS REPEATED, If IHI:. 1~ ::'HOW::' A READER S TO 61:. TESTED. 
THEN MARK SEN~E QUESTIO~~ WILL Sf ASKI:.D 
RESPONDI~<'> TO "CHANNEL NUM6ER 1:i ~ITH A CIR REIAINS THt OLD VALUE. 
::'EE OPERATION rOR A FURTHER EXPLAINATION. 

TEST V - VI;.RIFY ANY OI;.CK (R. RIP) 

c 

,"-"\ 
.,-/ 

o 



TITLE; lRM!)3,'KI:.V G',lARDkEAI)E;K I PUNlH Til (!)AF) PA<:'E 11 

0000111 I 
00008t *' 000c>83 *' <:.LOBAL lON5TANT!) ANI) VAKIABLt:.!) 

C~ 000c>84 *' 
00008~ 0000 X[)I:.~ ( 10.0) 
OOObllb 0001 XDt; ! 5TATWA,D+l) ,. 
000b87 OOOZ XDt.~. !)TATU5 .. D+2) 
000b8t1 0003 XOt:.f (HEKTl,j)+3) 
g3g~~Z 0007 XOtF I CHANNEt 0 + "I) 

0004 XDt:.F PUt:.500.D+4) 
000091 OOO~ XOtf (Tt:.5TTY,0+;) 
0001;9~ 0001; XDtF (TYP¥OF ,0+6) 
000693 0008 XDt:.F (SU OH,D+II) 
000094 0009 XDt:.F (5ElTOA.D+9) 
000095 OOOA XOtF (A5E.JCT,D+10) 
000091; OOOEl XOI:.F (BINARY,O+lll 
000097 0014 XOH (KI:.AL>51.D+ZO) 
0001;9b OOOF XOtl- INUMBEK.O+15) 
OOOb99 0000 XDtF LABI:.L.l,D+13) 
00070() OOOE Xl)tF (L.AI:IEL2,1)+14) 
000101 0011 XDtF (MAX1MU.D+171 
000102 0012 XDt;.F (CAfW55.1)+18) 
000703 0013 XDt:.F (CAKDSR,D+lli) 
000704 0015 XOt:.F (BIT COU. 0+211 
000705 0016 XDtF (LOWADD.D+U! 
000700 0017 XDtF (t<OkVMO.D+23 
000707 0019 XDt:.f (HAVI:.GEtO+25) 
00070b 0010 XOt:.1- !~~~5~~~v!tL 00070'1 oooe XDtF 
000710 0022 XOt:.1' (lK!)EM.O+34) 
000711 0020 XDtF (L21SI:.M,D+32) 
000(1<: 0021 XOE.F IDL~L'D+3!,» 
000713 002 XOt:.F (I)IIEM.D+B) 
000714 0024 XD~f (CPLPEtO+30) 
000715 0025 XD F (LEII YP.D+371 
000711; 0011:l XOt:.F (1I:.MPCH,D+27) 
000717 00 II XDt;F (5REG,D+24) 
00071S OOlC XOti- (SCR,O+2S) 
000719 0010 XDt:.F ( 10TM.D+29) 
000720 001t:. XDt:.F ( fOX1.D+30) 
000721. OOlF XDt:.F ( OX2,D+311 
0007U 001A XDt:.F (t<I:.ADOR.D+26) 
000723 019E XOt:.f ICHl:.lKS.A+ 1811 
000724 0146 XD!;F (1:IINCOU.A+931 
000725 OlP XDt:.F (A5CCNT.A+l0b) 
000721; 01 I) ~g~F: (til NOB. A+ 116) 
000127 0171 DE.~ (PPROM5,A+136) 
00072b 0183 ~Dt;1' (lWROMS,A+ 154) 
000729 0195 IONt:.5HO.A+1 12) 
000730 0274 XDt;.F wOt<oeO AA+39!'>1 
000731 OlA5 XDI:.F (tlUFf!. +IS8) 
000732 01F9 XDt:.F (tlUFfZ.A+2U) 
000733 0249 XDI:.F (<"HAR.A+352) 
000734 0271 XDt:1' ( ILLl:bA.A+392) 

( 
00013; 00E9 XDH ( 15AC.A) 
000"130 0108 *8H (!5AD,A+311 
000737 0127 (I~AP.A+62) 
00013jj 02F f XI)E f (10WO"D,A+~24) 
000139 004 XU F Ft<pH~ 
000740 OOCA XDt:.F LEI< 
000"141 OOCE XDt;.F LETV 
00074, 005~ XUEF A5KNEX 
000743 004· XD F CARD 
000744 0001l lKlOM COMM 8 
00074~ 0000 0000 D RI:.5V 4100 
000746 0028 51 EQII $-1 
000741 0021i 008C 52 D<" <L2 
00074b OOZA OO~E ~3 OC <L3 
000149 002U 00 2 54 Dl <L!'> 
000750 002C 00A2 S5 DC <L5 
000751 OOZO 00113 56 DC <L32 
000752 002E 00D5 51 0<" <L39 
000753 002~ 0083 ~8 O( <L32 
000754 0030 00S3 59 DC <L32 
0007!'>:> 003~ 0090 510 IK <L8 
000151; 003 0083 ~ll B~ <L32 
000157 0033 00 F 12 <1..41 
000758 0034 009A 513 Li( <L34 
000759 0035 OOAC ~14 DC <L36 
000760 0030 OOBb 5p 8t <LH 
000161 0031 0083 5 6 <L32 
000762 003S- OOCO 5l"1 Dl <L38 
000163 0039 0083 :;IS UC <L3Z 
000764 003A OOCA ~~~ Dl <LETlo( 
000765 003t1 004F Dl <FRESHS 
000760 003C 00113 521 DC <1..32 
000761 (031) 008~ ~22 DC: <L301 
000761l 003~ OOC 523 DC <LETV 
000169 003" OOS 524 DC <L32 
000770 0040 0083 525 DC: <L3Z 
000171 0041 0083 520 DC- <L32 
00077;' 004" 00E3 Si!7 DC <L17 
000n3 0043 0005 T29 DC 5 
000774 0044 4E45 5854 2400 TI:XT 'NEXU' 
000775 0047 OOOS T33 DC 8 
000770 00411 4941: 5641 4C49 TEXT '1IIj1JALIOi' 

004U 4424 
000777 004C lARD EQU $ 
000771j 004l 8FOO 0001 K SAllE. <l.KCOM+l,Z·OOll' 

0041: 0011 
000779 *' 'INTEbER' IO.STATU!) WA5.!)TATUS 5HUYLD BE,HERTZ; 
000780 *' 'INlt:.GER' ~UI:.SDO CA~I) 5TATVS.TI:ST YPE; 
000781 *' , NTE(;tEH' TY~I:. Of ~.,JNC:HI:S; 
00078, *' 'rTl:<:'ER' CHANNI:.L :; 'HEX' (13OOll 
000783 *' , NTt:.uER' SI:T TO HO~LERITH := 'WX' (4400); 
000784 * , NTEuER' StT TO AS II := 0; 

(~ 
000785 *' , lNTE~Et<' A5Cll ERR;)R I:.JECT I;: 'Ht:.X' (4000); 
00U781; *' 'INTE. ER' f:lINARY MO;)l: := 'HEX' (8UOU); 
000787 * 'INTEuER' I:Rt<OR FLA~; ( FLAb"~OH NUMBt:.R OF MESSAGES PRINTED) 
00018S *' , NTl;uER' LAf:ltLl; 
000789 *' 'INTl:Gl:t<' LAf:ll:L2; 
000790 *' 'INTt;I.1EH' Nl/Mal:R OF COLUMNS; 
000791 *' , INTtGl:R' :;PEED := 'HEX' (18); 



0007n 
000793 
000794 
00079!> 
000796 
000797 
000796 
000799 
0001100 
000801 
0006n 
OOOtlOJ 
000604 
OOOllO!) 
000606 
000tl07 
0006011 
000809 
888U? 
00061" 
000tl13 
0001114 
0001115 
000816 
000617 
OOOblll 
000819 
000620 
000621 
0801122 o 0623 
000624 
OOOll25 
000621> 
000627 
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* 'INT~GEH' MAXIMUM CARDS; * 'INTEGER' CAHDS SP~CIFIED ;= * 'INT;GER' tAROS HEA~; * , NT~GER' READ STATJS; 
: :f~l~~E~: e6~ ~S~~l~s; * 'INTEGER' R OR V MODE; 

100; 

* 'INT~GER' SREG; * 'lNTEGEH' HAVE G~N~RATED * 'INT~GER' kEAD OR PJNCH; * , NT~GER' T~MP tHARACT~R; 

CHECKSUMS; 

**; ** MItRO CONSTANTS AND VARIABLES; 
**; 
* * * * 

'INTEGER' SET CHANNEL HEADY 
'INTEGER' S~T T~ST ~ODE 
'INTEGER' WAIT LOOP ADDRESS 
'INTEGER' R~TURN FRJM TEST MODE 

l: 'HEX' (4016) 
l= 'HEX' (2000) 
l= 'HEX' (0000) 
l= 'HEX' (0500) 

**; 
** **; 
* * * * * * * * * * * * * * * 

INTERRUPT SAVE AREA AND VARIAbLES; 

'TABLE' iSA FOR CLOCK 
flf~~t~ 

'TAbLE' lSA fOR D~VICE 
ii}SARV SAHP 

'TAbLE' lSA FOk PRO~RAM 
1l15ATD 

I5ATP 
'INTEGEH' L215EMAPHJRE, 

DEV1CESEMAPHORE, 
CLOCKSEMAPHOkE, 
DEV1CELEV~L, 
CPLEVEL, 
L~VTYPI;.; 

@31,1@ 
'INTEG~R' 
'INTEGER' 

@3Id@ 
'INTEGER' 
, INTEGER' 

@31,1@ 
, INTEGER' 
'INTEGER' 

2; 
5t'; 

2; 
5el 

2; 
5v; 

o 



( 

0006Zii 
000llZ9 
000630 
0001131 
000(;32 
000633 
0001134 
8 00113~ 001l3t> 
0001131 
000631l 
0001139 
000640 
000&41 
0001i4.i: 
0001143 
000ti44 
000ti45 
0001l4t> 
0001147 
0001l4b 
0001149 
0001150 
000&51 
000&5;< 
000b53 
0001154 
000llS5 
0001156 
0001157 
00011511 
OOOll59 
0001160 
0001161 
0001l6i 
0001163 
000ij64 
000665 
000ij60 
0001167 
000ti6b 
000ti69 
00067U 
000&71 
000&72 
OOOb13 
000ti74 
8°81l7~ o 1170 
0001117 
000b71l 
000b79 
000&80 
000&81 
0001182 
000b83 
000b84 
000b85 
000b86 
000887 
00088ts 
0001189 
000690 
0001191 
000ts9" 
000693 
000894 
0001195 
0001196 
000tl91 
0001l9tl 
000tl99 
000900 
000901 
00090" 
000903 
000904 
000905 
000900 
000901 
000908 
000909 
000910 
000911 
0009 2 
000913 
000914 
000915 
000910 
000917 
000918 
(J00919 
000920 
000921 
00092" 
000923 
000924 
000925 
00092t> 
000921 
000921i 
000929 
000930 
000931 
00093, 
000933 
000934 
000935 
000931> 
000931 
00093tl 
000939 
000940 
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n 
**; 
** **; 
** 
** * 
* ** 
* * 
** 
* **; 
** 
* * ** * ** ** **; 
** 
* * ** 
* * ** * * ** * * ** **; 
** 
* * ** * 
* ** * ** 
* ** 
* **; 
** * * ** 
* * ** * * ** * **; 
** * * ** * ** **; 

MICRO CODE ARRAYS; 
2006 READER; 
MICROS 10 MAKE looa COUNT IN bINARY; 
'INT~~Ek' 'ARRAY' BINtOUNT eO:12i .= 

'HEX' (0009). 'HEX' (AOCO). 'HtX' (9~40). 'HEX' (91:101). 'HEX' (2100). 
INST t(JUNT.~El INDEX MODE,OATA SELEtTUR.CL~AR NDSR.DAIA bY 

H. TAKE; 
'HEX' (8I1EA). 'HEX' (blOO), 'HEX' (9900). 'HEX' (1ItH:.BI. 'HEX' (1:12001; 

SSPA LOC 3E .MWT LOW oYTE.LCN AA03 40 PItK.SSPA 3F, MWT H1 
GH t1YT~; 

MItRUS TU MAKE 200S COUNT IN AStll; 
'lNTEbER' 'ARRAY' ASCtNT @0:9@ ;: 

INSTR t~tl~~: ~~¥Ot~u~~H~~~E!~2~2)SE~~t~OR!~E~2k'ND~~~' (98011. 
'HEX' (6IlEAI. 'HEX' (62001. 'Ht.X' (,100)' 

S5PA LOC 310 ,MWT AADI LOW bYTE. DATA I:lYTE TAKEN'; 
,OBA I 2081l; 

MICROS FU~ I:l!NA~Y .OO~bACK; 
'INTt~ER' 'ARRAY' tilNOI:I @O'1ge ;= 

'HtX' (0010). 'HEX' (9648). 'HEX' (1I1001.'HEX' (Z0341.'HEX' (1l8E6). 
IN5TR COUNT.TEST • I:IINARY MOUE. ~ET PUNCHX+OO • SSPA 

LOC 3F; 
'HEX' (716A). 'HtX' (88EAI. 'HEX' (BoA). 'HEX' (OOOOI.'HEX' (IH801. 

XFb AADI B~PM ~~lA.5~PA 3E, Xf6 AADI .t~OCK STROBE, StT . 
; 

'HEX' (2034). 
REAOX+OO.SSPA LOC 3F 

LOC~C:.; 

'HEX' (88E6). 'Ht.X' (u200). 'HEX' (llOOI"HEX' (S6I:A). 
,MWT HIGH BYTE .DATA BYTE TAKEN.S~~A 

'HEX' (6Z001. 
MWT LOW I:lYTE. CLEAR 

'HEX' (0008); 
ADAPTER; 

MICROS TU TEST PUNCH PROMS; 
'INTE~ER' 'ARHAY' PPROM~ @O:17e ;= 

'HEX' (OOOF). 'HEX' (9840). 'HEX' (111001, 'HEX' (20341.'HEX' (88EAI. 
INST toUNT. TI:ST 'A~CII MODE. S~T PUNCHX+OO S~PA L 

OC 31:.; . 
'HI:X' U16A), 'HEX' (00001, 

XFB AA~l BSPM S~IA, STROBE. ADAPT; 
'HI:X' (9a48). 'H~X' (811I:A).! 'HEX' (u200) .'HEX'121001. 

SET BINARY.SSPA LOC 3E, MWT HIGH bYIE..DATA BYTI:' 
'HEX' IIU60). 'HEX' (2034) 1 'HEX' (ll8EI:l): 'HEX' (b2001. 'HEX' (0008); 

SI:T REAOX+OO .SSPA LDC 3~ ,MwT LOW ByTE. CL 
EAR OAP; 
MItRO~ TU TEST READ PROMS; 

'INII:.~ER' 'ARRAY' ~PROMS @0:11@ := 
'HI:X' (OOOE). 'HEX' (9848). 'HEX' (lllOO). 'HEX' 120341,'HEX' (88E6). 

IN~T tOUNT,TEST • BIN MOO~. SET PUNtHX+OO .SSPA 
LOC 3F; 

'HEX' (1l6A), 'HEX' (IIIIEAI, 'HEX' (716AI. 'HEX' (00001. 'HEX' (98401. 
X~1:l AAOI 1:15PM SRIA,SSPA 3E,xF6 AAOI .C~OCK STROBE .SET 

ASCII; 
'HI:X' (lH601, 

SET READX .. OO 
'H~X' (20341, 'HEX' (&8EA). 'HEX' (ti2001.'HEX' (0008); 

.SSPA LOt 3E .M~T ASCII .tLE 
AR AOAP; 

MICROS TU TIME CAR~ JAM ONE SHOI; 
'INTE~£R"ARRAY' ONE SHOT @0;8@ ;= 

'HEX' (OOO~). 'HEX' (OOOB). 'HEX' (1i180) 
INSTR CUUNT. INITIALllE ADAPTER. DON'r RES~T ON~ 

'HEX' (81110). 'HEX' (2034); 
STRUBE UNE SH~T; 

'HEX' (2U34). 
SHOT; 

** ~LOBAL Rln BUFfERS; 
**; * 'INTE~E~' 'AR~AY' C~ECKSUM @O:6e; * , NTEGEk' 'ARRAY' 6~FFER @U:83@; * 'IN11:.~ER' 'ARRAY' 6JFFER2 @0:19@; 
**; ** ASCII CHARACTERS FUR PUNCHEO CARD 1 AND MARKEv CARDS 1 + 2; 
**! 
* **; 
* * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * 

'INTE~E~' 'ARRAY' CrlAR@O;39@ := 
'COMMENT' HEX VALUE 
'COMMI:.N Tt L R 

'HEX' (3031). 
'HEX' (32331. 
'HEX' (3435), 
'HEX' (36371, 
'HEX' (31139). 
'HEX' (41421. 
'HEX' (4344). 
'HEX' (454(». 
'HEX' (4748). 
'HEX' (494A). 
'HEX' (4b4C) , 
'HEX' (404E), 
'HEX' (4F!)0), 
'HEX' (51521. 
'HEX' (!)354). 
'HEX' (!l!)56). 
'HEX' (57!lBI. 
'HEX' (595A). 
'HEX' (3An). 
'HEX' (4027b' 

SlCONO MARK SENSE. CAR ; 
'HEX' ClO2;n. 
'HEX' (20lf). 
'HEX' (~C2<'I' 
'HEX' (25~f • 
'HEX' (3E31'). 
'HEX' (20~D). 
'HEX' (242AI' 
'HEX' (295E • 
'HEX' (26561. 
'HEX' (2E3C1. 
'HEX' (21l2SI. 
'H~X' (21701, 

ACTUA~ ~UNCH~S SYMBOL 
L k L R 

'COMM~NT' 011 all 
'COMM~NT' 2/j 2/3 
'COMMENT' 4/':) 4/5 
'COMMENT' bll 611 
'COMMENT' 11/9 8/9 
'tOMM~NT' 12-1112-2 AlB 
'COMMENT' 2-~/12-4 CID 
'COMMENT' 12->/12-6 ElF 
'COMMENT' 12-1/12-8 GIH 
'COMMENT' 12-9/11-1 IIJ 
'COMMENT' ·11-l/11-3 K/L 
'COMMENT' 11-4/11-5 MIN 
'COMMENT' 11-0/11-1 O/P 
'COMMENT' 11-8/11-9 Q/R 
'COMMENT' 0-~/0-3 SIT 
'COMMENT' 0-4/0-!) U/V 
'COMMENT' 0-0/U-1 WIX' 
:~g~~~~l: g:~~~:~ COLO~~~UM~fH SIGN; 
'COMMENT' ~-4/1l-5 AT/SGL OVUTE ; 
'COMMENT' 6-0/1l-1 EQUAL/DBL OUUTE 
'COMMENT' aLAN~/O-l 5~ACE/FOH SLANT 
:t8~~t~t: 8:g:~~s:g:~ B s~~~~E~~M~RROW 
'COMMENI' 0-8-0/0-8-1 >I? 
'COMMENT' 11/11-8-l OASH/f 
'COMMEN1'11-8-j/11-8-4 $1* 
'COMMENT'11-8->/11-8-7 RTPAR/I 
'COMMENT' 1l/12-8-~ AND/f 
'COMM~NT'12-8-j/12-8-4PERIODI < 
'COMMENT'12-8->/12-II-oLFT PA/PLUS 
'COMM~NT'lZ-8-1/11-0 X PT/RT tNe 



00094l 
00094;'; 
00094;l 
000944 
00094~ 
000946 
000947 
0009411 
000949 
000950 
000951 
00095Z 
00095;l 
00095 .. 
00095::. 
000956 
000957 
00095ii 
000959 
000960 
000961 
00096, 
000963 
000964 
00096:> 
000966 
0009b7 
000968 
000969 
000970 
000971 
0009n 
000973 
00097 .. 
080'17:> 
° 0976 
000977 
000970 
000979 
0009S0 
000981 
800'182 

00983 
0009S .. 
0009S!) 
0009So 
000987 
00098t> 
000989 
000990 
000991 
000992 
000993 
000994 
000995 
00099b 
000997 
000998 
000999 
001000 
001001 
00100, 
001003 
001004 
OOlOO~ 
001000 
001001 
OOlOOll 
08 1009 o 1010 
0018 U 
001 12 
001013 
001014 
001015 
001° 10 00 017 
001011i 
001019 
0010Z0 
0010Z1 
OOlOZ, 
00102~ 
001024 
00102!! 
00102b 
0°1°27 00 028 
0010Z9 
001030 
001031 
001032 
001°33 00 03 .. 
001035 
001036 
001037 
00103a 
001039 
001040 
001041 
001042 
001043 
001044 
001045 
001046 
081047 o 10411 
08 1049 o 1050 
001051 
001 052 
00 053 
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* 'Ht:X' !7ti;:0) , 'COMMENT' 12-U/tiLANIl. LfTeNC/SPA("E 
* 'HEX' 20Z0), 'COMMENT' 6LAN"/tlLANK SPACE/SPA(..E 
* 'HEX' (2020), 'COMMtNT' BLANK/tlLANK SPACE/SPA<"E 
* 'HEX' (2020), • COMMeNT' BI.AN"/tiLANI< ~~~CE/~~~a * 'HEX' (ZOZO) , 'COMMENT' 6LAN"/tiLANK 

0 * 'HI::X' (2020) , 'COMMENl' BLANK/tiLANI< SPA~~~SPAlt 
* 'HEX' (2020! ' • COMMENT' BLANK/tlLANK SPACE/SPA("~ 
* 'HeX' (Z020 ; 'COMMI::NT' BLANK/tlLANI< SPACE/SPA(.. 
**; ** ASCI! <"HARACTtRS fUR PUNCHED CARO Z ANI) MARKel) CARD 31 
:*; ·INTt:.IiIER· 'ARRAY' ILLI::GAL ASCIl eO ;;:@ ;: 'HE:.X' (.020A) ,'HEX' (0180) ; 
* 'COMM~NT' <"OL PUNCH GRA"'HlC ; 
* 'COMM NT' 1 11-S-6 SIi.M!-lOLON ; 
* '("OMM~NTt 2 ~-Z NONe f * 'C:OMM 'NT' 3-80 LANK SPA(..E 
**; ** tilNAkY TO ASCI! LOUK UP TA6LI::S - FOR TI::Sr 1'1001:;; 
**; 
* * * * * * * * * * * * * * * * * * * * * * * it 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * 

'INTI::C:iER' 'ARRAY' WJRD CONV~RSI0N TA61.E wO:l'8@ := 
'HE:.X' (2039), 'C:OMMENT' NO PUNCH/9 SPACE/'1; 
'HIi.X' (3696), 'COMMI::NT' lI/'I-S U/NA • 
'HEX' (3(04), 'COMMENTt '/9-7 JlEOr '. 
'HEX' (Z,IA), 'COMMENTt a-fl9-8-7 "IS' ; 
'HEX' (3696), 'COMMENT' 0/'1-0 o/NA· 
'HEX' (3091£), 'C:OMMI::NT' a-o/9-S-6 =iNA; 
'HEX' (3~95), '<..UMMIi.NTt >/9-5 >/NA· 
'HEX' 1~71~!' 'COMMENT' lI-5/9-8-5 'iNAI<; 
'HIi.X' 3494, 'COMMENT' 4/9-4 "INA· 
'HEX' (4014), 'CUMMI::NT' lI_4/9_6.4 At/DC4; 
'HIi.X' (3393), 'COMMeNl' $/9-3 UNA; 
'HEX' (Z396), 'COMMENT' 6-3/9-8-3- POUND/NA ; 
'HEX' (3216), 'COMMENl' 1.19-2 USYN I 
'H~X' (;lA9A), 'COMMENTt lI-1.09-8-Z : INA ; 
'HEX' (3191), 'COMMENT' 1/'1-1 I/NA· 
'HI::X' (0099). 'COMMENT' a-1/9-b-l 6.S. (L'C,) INA 
'HEX' (305A) , '<.oMMEN I , 0/0-9 viZ; 
'HIi.X' (5988), 'COMMI::NT' 0-lI/0-9-8 Y/NA; 
'HEX' (!:>8l1:!). 'C:OMMEN1' 0_ flO-9-7 X/ESC; 
'HI::X' (3F01), 'COMMENI' 0-lI-7/0-9-lI-7 ?/6tL; 
'HEX' (5711), 'CUMMeNT' 0-0/0-9-6 W/ETB I 
·HIi.X' (3E06).' 'COMM~NT' U-lI-6/0-9-S-6 >/AtK; 
'HEX' (500A), 'COMMENl' 0-!:>/0-9-5 V/LF· 
'HEX' (5FO!!). 'COMMENT' 0-lI-5/0-9-8-5 I.PA/ENY; 
'HEX' !5!:>841' 'COMMENT' 0-4/0-9-4 U/NA· 
'HEX' ~~8C, 'COMMIi.NT' 0-b-4/0-9-8-4 PER("~N'/NA 
'HIi.X' (5483). 'COMMENl' U-3/0-9-3 r INA; . 
'HeX' (lC6S), 'COMMENT' 0-8-3/0-9-8-3 ,INA; 
'HI::X' (5382), 'COMMENT' 0-UO-9-2 SINA; 
'H~X' (5CSA). 'COMMENT' U-6-ZI0-9-8-Z a.S./NA 
'HEX' !,FSll, 'COMMENT' 0-1/0-9-1 I / NA ; 
'HEX' 69S9), 'COMMENT' 0-b-l/0-9-S-1 NA/NA 
'HeX' (105ZI, 'C:OMMENT' 11/11-9 -/R I 
'HEX' (!:illS), 'COMMENl' 11-8/11-9-8 Q/CAN; 
'HEX' (50871, 'COMMeNT' 11-7/11-9-7 P/NA; 
'Ht:X' ('Elf), '~OMMENTt 1 -S-71U-9-8-7 AI>U/US 
'HEX' (4f08). '(..OMMENT' 11-0/11-9-0 OIBS I 
'HI::X' 131HEI' 'C:OMMENT' 11 .. 8-61 11-9-S-6 S.C./RS 
'HEX' 4E8~, 'C:OMMENT' 11-!)/11-9-5 NINA 1 
'HIi.X' (,910), 'COMMI::Nl' &1-8-5/11-9-s-, )/GS 
'HEX' (4090), '<"OMMENft 11-4/11-9-4 M/NA; 
'HIi.X' (ZA1C:), 'C:OMMeNT' 11-8-4/11-9-8-4 */~S 
'HEX' (4<;13)0 'C:OMMENlt 11-3/1t-9-3 I./go; 
'HE:.X' (l .. 81') , 'COMMENT' 11-,/1 -9-Z 1<1 CZ ; 
'HtX' (4ti12), 'CUMMENTt 11-2/11-9-2 I</OC2; 
'HEX' (509;:), 'COMMt:NT' 11-8-21&1-9-8_2 ./NA; 
'HIi.X' (4All), 'COMMI::NT' (1-1/11-9-1 J/DC1; 
'HEX' OHI9). 'COMMENft 11-8-lIU-9-8-1 NA/EM; 
'HI::X' (107A), 'C:OMMtNft 11-0111-0-9 .(L.C,)/"(I..C.) ; 
'HI::X' .f96l1), 'COMMENT' 1 -0-8/11-0-9-8 Y(L.(...)/NA·I 
'HEX' (78671, 'CUMMENT' 11-0-7/11-0-9-7 X(L.C.)/NA, 
'HI::X' (01F9), 'COMMI::NT' 11-0-8-7I11-0-9_S-' NA/NA; 
'HEX' (116b), 'COMMENT' 11-0-0/11-0-9_6 W(L,C .• )/NA; 
'HI::X' W6F8), 'COMMENl' U-0-8-0/11-0_9_8-b NA/NA; 
'HI::X' (7ob5). 'COMMEN" 11-0-5/H.0-9-5 V(L.(..,)/NA; 
'HEX' (0~1'7), 'COMMENT' 11-0-lI-"l1~0-9-8-:> NA/NA; 
'HEX' (7564), 'COMMENTt 1l-0-4/J.l-0·9~4 U(L.<...)/NA; 
'HEX' (04I'b), 'C:OMMENTt 11-0-11-4/11-0_9_8-4 NA/NA; 
'HEX' 114~3!' 'COMMENT' ~1-0-3/l1-0-9-3 T(L.<...)/NA; 
'HeX' D~F!!. 'COMMI::NT' ll-0-a-3/11_0_9_8-3 NA/NA; 
'HeX' (73b" 'COMMENT' 11-0-2/l1-0-9_Z SIL.(...)/NA; 
'HEX' (OZF4), 'COMMENT' ~1-0.8-~/l1-0_9_a-l NA/NA; 
'HEX' (71::91'), 'COMMENT, 11-0-1111-0-9-1 @/NA; 
'HEX' (0180). 'COMMI::NT' 11-0-8-1/11~0_9_8-1 NA/NA; 
'HEX' (2649), 'COMMENT' 1Z/IZ-9 111; 
'HEX' (4897). 'COMMENT' 1Z-8/1;:-9-8 H/NA; 
'HeX' (4171'), '\;OMME:.NT' 12-7/1Z .. 9-7 G/DEL; 
'HEX' (210f), 'COMMENTt 12-8-7/12-9-8-7 tt/Sl 
'HEX' (4686), 'C:OMMtNTt 12-6112-9-6 F/NA; 
'HEX' (260E), 'COMMENT' 12-8-6/1Z-9-8-6 +/SO 
'HEX' (4509), 'COMMENTt 12-!>IlZ-9-!> E/HT; 
'HeX' (21100), 'COMMENT' 12-8-5112 .. 9-a_, (fCR 
'HEX' (449C), 'COMME:.NT' 12-4/12-9-4 DINA I 
'HeX' (3(OC), 'COMMENT' 12-S-4/12-9-8-4 <IFF 
'HEX' (4303), 'COMMI::NTt 12"3/1Z-9-3 C/ETX; 
'HEX' (21::0bl' 'COMMENT' 12-8-3/12-9-S-3 ./VT 
'HEX' (420;:, '(OMMENT' 12-2/12-9-2 B/STX; 
'HEX' (~b8E), 'COMMENTt 12-8-Z/12-9-8_Z e/NA; 
'HEX' (4101). '<"OMMEN" 12-1/1,-9-1 A/50H; 
'HEX' (A880), 'COMMENT' lZ-8-1/1Z-9-a-1 NA/NA; 
'HEX' (71:$09), 'COMMtNft 12-0/12-0-9 @(L.<...)l1(I..C.) ; 
'HeX' (b8A7), 'COMMENft 1Z-0-lIIl2-0-9_8 H(L.l.)/NA; 
'HEX' 167A6!, 'COMMENT' 12-0-7112-0-9-.' G(L.l.)/NA; 
'HEX' C9EO, 'COMMENT' 12-0-8-7/1Z-0-9_8-{ NA/NA; 
'HI';,X' (b6A!>I, 'COMMEN" lZ-0-61l2-0-9-6 F(I..C.) INA; 
'HIi.X' (<"lIEC). 'COMMIi.NT' 12-0-8-0/1Z-0-9-a-6 NA/NA; 
'HEX' (65A4), 'CgMMENT' 12-0-5/,Z-0-9-5 E. IL.<".) INA ; 
'HEX' (C1eti) , 'C MMENTt 12-0-8-5/12-0-9-8-!> NA/NA; 
'HEX' (64A3), 'COMMENT' 12-0-4/1Z-0-9-4 OIL.~ .• ) NA ; 
'HEX' lC6EAI, 'COMMENT' 12-0-8-4/1Z-0_9~a-4 NA/NA; 
'HEX' 63AZ), 'COMMIi.NTI 12-0-3/12-0-9_3 CIL.(...)/NA; 
'HEX' (C!>e9), 'COMME:.NT' 12-0-S-3/1Z-0_9_a-3 NA/NA; 
'HE:.X' (o2Al) , 'COMMIi.N" 12-0-2/ 12-0-9-Z I:$(L.(...) INA; 

------- ----._--_ .. _------
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001054 * 'HEX' «(.4E81. 'COMMENT' 12-0-8-~/12-0_9_8-~ NA/NA; 
00105, * 'HEX' (blAOI. 'COMM",NT' 12-0-1/12-0-9_1 AIL.L.I/NA; 
001USb * 'HI:.X' (C3001. 'COMMENTt 12-0-8-1/12-0-9_8-1 NA/NA; 
001U5-' * 'HEX' (7C1ZI. 'COMMt:.NT' 12-11/1~-11-9 BS(L.(..I/RIL.C.l; 

(~\ 001058 * 'HEX' (11BOI. 'COMMENT' 12-11-8112-11-9-8 Q(L.C.l/NA; 

",' 

001059 * 'HfX' (lOAF I • 'COMMENT' 12-11-1112-11-9_7 P(L.C.l/NA; 
0010bU * 'H X' (00F31. 'COMMENT' 12-11-8-7/12_11_9-8_7 NA/NA; 
001061 * 'HEX' (6FAEI. 'COMMENT' 12-11-6/12-11-9-6 O(L.C.l/NA; 
001060.: * 'HEX' leH21. 'COMMt:.Nl' 12-11-8-6/12_11_9-8_6 NA/NA; 
OU1063 * 'HEX' (6EAOI. 'COMMt:.NT' 12-11-'/12-11-9-5 NIL.C.l/NA; 
001064 * 'HEX' ICt1'11. 'lOMMt:NT' 12-11-8-5/12_11_9-8-, NA/NA; 
001065 * 'HEX' (60ACI. 'COMMENT' 12-11-4/12-11_9_4 MIL.C.l/NA; 
OU1060 * 'HEX-' (CDI' 01. 'COMMENT' 12-11-8-4/12_11_9-8-4 NA/NA; 
OU1067 * 'HEX' (6CA~I. 'COMMENT' 12-11-3/12-11_9_3 LIL.C.l/NA; 
0010611 * 'H!:X' (CCEI. 'lOMMENT' 12-11-8-3/12_11_9-8-3 NA/NA; 
001069 * 'H!:X' 16t1AAl. 'lOMMt::NT' 12-11-2/12-11_9_2 K(L.C.l/NA; 
001070 * 'HEX' CBEEI. 'COMMENT' 12-11-8-2/12-11-9-8-2 NA/NA; 
001011 * 'HEX' 16AMI. 'COMMI:.NT' 12-11-1/12-11-9_1 J(L.C.I/NA; 
0010n * 'HI::X' "A1U 1 • 'COMMENT' 12-11-8-1/12_11_9-8-1 NA/DLE; 
00 1 07;:l * 'H!:X' (BAUI • 'COMMENT' 12-11-0/12-11-0_9 NA/NA; 
001074 * 'HEX' ItOl21. 'COMMENT' 12-11-0-8/12_11_0-9-8 NA/NA; 
001015 * 'HEX' IOFC11. 'COMMENT' 12-11-0-1112_11_0-':1-1 NA/NA; 
00107b * 'HEcX' Elt-Flo 'lOMMENP 12-11-0-8-1112-11-0-9-8-1 NA/NA 
001017 * 'Ht:.X' 10t:.eOI • 'COMMENT' 12-11-0-6/12_11_0-':1-6 NA/NA; 
001078 * 'HEX' I E61'EI • 'lOMMENP 12-11-0-8-6/12-11-0-9-8-6 NA/NA 
001079 * 'HEcX' IOU~F I. 'COMMI:.Nl' 12-11-0-5/12_11_0_':1_, NA/NA; 
0010tlO * 'HEX' (1:.5 01. 'COMM!:NTt 12-11-0-8-,/12-11-0-9-8-5 NA/NA 
001081 * 'HEX' 10CIl!:I. 'COMMENT' 12-11-0-4/12_11_0_':1_4 NA/NA; 
001082 * 'HEcX' (E4t-ll. 'COMMENT' 12-11-0-8-4/12-11-0-9-8-4 NA/NA 
001083 * 'HI:X' IOB80) • 'COMMENT' 12-11-0-3/12_11_0-9-3 NA/NA; 
001084 * 'HEX' (t3H:l) • 'CUMMt:.NT' 12-11-0-8-3/12_11-0-9-8-3 NA/NA 
00108!) * 'HEX' (OAbCl • 'lOMMENT' 12-11-0-2/1~_11_0-9-~ NA/NA; 
00 U8b * 'HEX' 1t:.2I'A) • 'lOMMENT' 12-11-0-8-2 12-11-0- -H-2 NA/NA 
001081 * 'HEX' 109Bb) • 'COMMENT' 12-11-0-1/12-11-0-~-1 NA/NA; 
OOlO8b * 'Ht.X' (0890) ; 'eOMMt:.NT' 12-11-0-8-1/12-11-0-9-8-1 NA/NA 

( 



001089 

°°1090 00 091 
0010n 
001093 
001094 
001095 
001090 
001097 
001091:1 
001099 
,00Uoo 
001101 
001102 
001103 
001104 
001105 
001l0t> 
001107 
001108 
001109 

881tt~ 
001l1, 
001113 
001114 
001115 
OOlllt> 
001117 
0011111 
001119 
0°1 120 
00 J.21 
OOllU 
00.1123 

88HH 
00il2t> 
001127 
001121:1 
001129 
001130 
001131 
00113;; 
001133 
001134 
001135 
001 130 
00 137 
001131:1 
001139 
001140 
001141 
001142 
001143 
001144 
00 1145 

T IT('E 

004F 
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D3CO 0000 p 

;; 
**; ** rAb~~ OF FU~LT40~ CODE5; 
**; * or AB~I;' 10 wORD 4H 7 tl@ * ~OUT~UT CO~THO~ l~Tl;bEH' 0 * INPUT l~TERWUPT INTi;bEH' 1 * OUT~uT t~TEWHJPT l~TEbEK' 2 * I~PUT F RMWAR£ REV INTEbEK' 3 * INPuT TA5K INTt;bER' 4 * OU1~UT TA5K INTEbER' 5 * INPuT MI;MORY 6YTt INTEbEK' 76 * REAl) I NT~bEK' * INPUT MODU~E ~DOHI;55 INT bEK' 8 * INPUT RANGE I NT-bEH' 9 , * INPur CO~f-1GU~ATlON INTEbt:K' 10; * OUWUT CONf'lG;)RATlON INTEbER' 11; * INPUT !)TATU5 /jOWIJ INTEbI;K' 12; * INPUT VEVICI; 10 • NTEbEK' 13; * (iU WAlT AVOR,-S!> 'INTl;bEK' 14; * OUT~UT OATA 'INTEbI:;K' 15; * PUNCH 'lNTt;bEK' 1611"= * 1.2.3.4.0,1,8.9.10.12.16.17.24.38,.1.63.73; 
**************************************************************** :* 5WITC~*~~*r='i;MPI;RT RI;SPON!)E TO "NI;XT"' 
**; * '5WITcH' ~I;Tlt;R * ~ErTI;R A. * ~I;TTI;R b. * ~ETTI;W C. 
: ~~~lt~oOlNPUT. 

SWITCH ;= 
'COMMENT' 
'COMMt;NT' 
'CUMMENT' 
'COMMt;NTt 
'COMMENT' 
'COMMENT' 
'COMMENT' 
'COMMENT' 
'COMMENT' 
'COMMI;NT' 
'COMMENT' 

* LI;TTER F * INVA~IO INPUT. 
* INVA~lD INPUT, * ~ETTtR I. 
* INVA~10 INPUT. * LETTI;R K. 
* LETTI;R L. 
* ~ETTtK M. * ~ETTtR N. * INVA~10 INPUT. * LETTI;M PI * INVA~lD NPUT. 
: ~~J!~R5~~RT. 
* INVA~ID INPUT. * INVALIIJ INPUT. 
* lETTtR VI * NVA~lO NPUT. 
* NVALIV INPUT. * NVAL I) INPUT. * ~EIlI;R l ; * FRESH 5TAKT: 
FRESHS LNJ 5,KJFS * FRE5H 5TART P; 

'COMMENT' 
• COMMENT , 
'COMMENT' 
'COMMENT' 
'COMMENT' 
'COMMI:NT' 
'COMMENT' 
'COMMENT' 
'COMMENT' 
'COMMENT' 
'COMMENT' 
'LOMMENTt 
'COMMENT' 
'COMMENT' 
'COMMI:NT' 

AL~ Tt!>T5j 
E~~~t~0~b~~R8~~r; 
DEV1Ct TEST ON~Y; 
E; 
~UNCH AT 400 CPM; 
CO; 
1~Tt-'Rt(UPT fEST; 
J; 
REAI)/~UNCH; 
TE!)! MODE + DATA LOOP~ACK; 
~UNCH ASCIH 
REAl) ASCII; 0; . 
~~NCH RANIJUM TI;ST DECK; 
REAl) ANY OCK; STAKT/REST~RT PROGRAM; ". U; 
VERl.FY ANY DECK; w; 
X; 
VI 
PATCH ROUTlNEI 

---------------- --------------------------------- -------



( , 

... -

( 

00114b 
001141 
00114S 
001149 
001150 
001151 
001152 
001153 
001154 
00ll5!;) 
001150 
001151 
001l5b 
001t 59 
001 bO 
OOllbl 
00Hb2 
001lb3 
00116" 
001165 
001l6b 
0011b1 
OOllbl:l 
001lb9 
00111v 
001111 
OU1114: 
001113 
001114 
00111!i 
001l1b 
001t71 
001118 
001119 
001180 
881U~ 
00118~ 
001184 
OOllB!i 
OOll8b 
001181 
001188 
001189 
001190 
88H~! 
VOt193 00 194 
001195 
001190 
00t 191 00 198 
001199 
001,00 
001201 
001,0, 
00120, 
001204 
001205 
OOl,Ob 
001,01 
001201:1 
001~09 
00121v 
001211 
001,102 
001lL! 
OOlZl" 
001Zl!i 
001<::16 
001211 
0012111 
001;::19 
001220 
001,21 
001222 
001a3 
001224 
8gH~~ 
001127 
00122b 
001a9 
001230 
001<:31 
00123, 
001d3 
001/::34 
001~35 
001~3b 
001':37 
OOl23b 
00123':1 
001,,40 
00t"41 00 ,4~ 
001;:43 
001244 
001~45 
001/::46 
001,47 
00124b 
001<:49 
001':~0 
001251 
001252 
001253 
001<:54 
001255 
001,50 
004;<57 
001251) 

TI1L~ 

0051 

0052 
0054 
0050 
0058 
0059 
0051l 
005D 
005F 
0061 
00b3 
UOb4 
OObo 
OObS 
00b9 
OObb 
OUbU 
UObF 
OU70 

oon 
0074 
007:> 
007b 
0077 

0078 
0019 

007A 

U07C 
007£ 
0080 
00S2 

gSgg 
00ti7 
008b 

008A 

OOdC 

008t. 
0090 
0092 
0094 
0095 

009b 
0097 

OU9iS 
009A 

009(.. 
0091' 
009F 
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0051 
0005 

D3eo 0000 
FBCO FFOl 
9BCO FFB4 
9F87 
ABeo 
AFCO 
03CO 

~~t8 
9Hl7 
\J3eo 

1'840 
bOOB 
EF40 
FbCO 
9BCO 
9f87 
03(;0 

029b 
FFCb 
0000 

HCb 
FFEl 
0000 
FF9E 
FFBl 
FfBA 
FFAD 
0000 

E840 FFA8 
bDOO 
0907 
b04l 
080C 

605A 
OAOA 

H40 FF8A 
007C 
9840 FF88 
9510 OOlF 
9C90 002b 
8381 

0083 
FBCO FFA2 
9BCO FFCl 
9F87 
03CO 0000 

b3CO FFC6 
008C 

b740 FfSC 

03CO 0000 
D3CO 0000 
t.840 FF72 
6041 
0905 

6042 
0903 

83CO FFB8 
U3CO 0000 

t:.840 FF611 
6041 
U903 

P 

P 

P 

P 

P 

n ** ASK **; 
** 
* ** **; 
* ASKNEX 

* * 

* 

* * * * 

it 

* it 

* * 
1.31 
* 

* * 1.32 
it 

"NEXT 1;" UF OPERATOR 
C/R ONL.Y 

I'H 

ANI) EXPECT A RESPONSE OF THE fURMI 
USE THE MOSI REeEN! St.LECTION A~AI 
MAKE NEW StLE~TIONi L.ETTt:.R ANI) C/R 

ASK NtxT; 
EOU i :. OC 

CLOCK OFF; IWHO KNOWS WHAT WAS BEIN~ DONE BEFORE) 
GET bREAK; 

LNJ ~,VK"B 
LAb 'I.D+38 
LAb 1,0+11 
STblNOUT dNf¥IALllE, OUTPUT CONTROL (liVf); 
L.Ab 2,A+524 
ST~ 2,0+39 
I.NJ 5,Jlg 

ASK NEW QUE TION ("NEXTi"); 
LAb 7,0+38 
LAb 10 T29 
srb l,iB7 
LNJTt:.MP CH~~X~~~~ .- TEST TYPE * ~~b; 
LDR 0.0+5 
SOl. 6,I! 
STR b.D+;:1 
LAb 7,O+311 
L.A~ 1,0+27 
STb l,ib7 
LNJ 5,VKGC 

LDk 
eMY 

";' ("HAR (TEMP CHARACTt:.R ); , F' lEMp ("HARACTER 'EO' 'HEX' (00) 
, HEN' 

'GO TO' KEEP OLD SELECT!ON; 
6,0+21 
b,D 

bE 'If' 
eMv 

>L.31 
TEMP CHARACTt.R 'Gt:.' 'Lllt.RAL' (A) 'AND' 

b,65 
SAL. >L32 

TE-MP CHARACTER 'LE' '1.1 fERAL.' IZI 
'THEN' 
'EiEGlN' 

CMV b,90 
bAli! >L32 

1t:.ST TyPE ;; Tt.MP CHARACIER; 
KEEP OLD SELt:.CTION; -

STi< 6,O+~ 
EOU $ 

'GO TO' .ET1ER SWITCH ~('8IT5' i5'Of TEST TYPE)~; 
LOR l,D+!;) 
ANU l,;l'OOlF' 
LOb l,<Sl.$Rl 
JMP $bl 

'ENDt; 
INVAI.ID INPUT; 

EOU pUT NEW$lEXT ("lNVAL.IDi"); 
LAb 7,D+31! 
LAb loTH 
STb l,5!:i7 
LNJ 5,VKPNT 

,~o TO' ASK NEKT; * **; ** L.ETTt.R A - ALL TE-5T5; 
**; 
* 
1.2 

* **; 

LtTTt.i< A; 
JMP AsKNEX 
EOu 5/ 

HAVt. Gt.NERATt.O CHECKSUMS ._ foAL.SE; 

** L.UTER **; 
b - ELE("lRON1CS A~ONE; 

* 

* * * * 

L.ETTER B: 
CL 0+25 

LETTt.R BP; 
LETTER 1 - INTt.i<RUPT TEST; 

Lt:Tlt.k 1: 
LNJ ~lKJLB 

L.ETTt.R 11'; 
LNJ 51KJL.I 

I1F' TEsl TYPE 'EO' 'LlTERAL' CA) 
LDi< b,D+5 
eMv 6,65 
Bt. >L34 

~~v 

'OR' H:ST TYPE 'E(.I' 'L.ITERAL.' (6) 
'THEN' 

'GO TO' UTTt:.R I. 
't.L.5t.' 

b,6b 
>1.34 * 'GO TO' A5K Nt.XT; 

**; ** L.t:.TTt:.R L - TEST MODE + OATA LOOptlACK; 
:*; LETTEk I.: 

* L34 
* * * * 

* **; 

JMP AsKNt.X 
LETTtR LP; 

LNJ :',KJL.L 
'IF' Tt:.sT TYPE 'EQ'-'LITERAL' IA) 
'THE",' 

'EL.5t.' 
LOR 
CMV 
tit. 

'GU TO' L.ETTER C 
6,D+~ 
6,b~ 
>L5 

'GO TO' ASK NEXT; 
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UOl,~':I ** Lt:.TTt:.R 0 - Ut:.VlCt:. TE~T5 :lNLY; 
001260 **; 
UOl;:6! * Lt.TT~/{ IJ: (- 001~6~ OUAU b3eo ~FElO JM A~KNt:.X 
001",6~ **; 
001264 ** Lt:.TTt:./{ C - SAFt:.TY Ft:.ATU~ES; 
001~65 **; 
001;:66 * LHTt:./{ ~: 
001;<67 * LE Tt./{ CPI 
001268 OOA~ Ll3l0 0000 L5 LNJ !:I,KJLl 
0Ol~69 00A4 t:.840 FF60 LUI{ 6,D+!> 
001270 OUA6 bD4~ ~rv 6,65 
OOllin OOA7 090 >L36 
001,,7;< * 'If ' H:ST TYPE 'EQ' 'L1 Tt:.I<AL' (A) 'vR' lEST TYI'E 't:.O' '1.1 Tt:./{AL' 10) 
001,73 * 'THEN' 
001;<74 * 'GO TO' Lt.TH.1< M 
OOl.27~ * 't:.L5t:.' 
001276 OOAIl 6044 CMII 6,68 
001277 OUA .. 0903 BE >L36 
001",711 * '(,0 10' ASK NEliT; 
U01279 **; 
001~80 ** Lt:.TH:K M - PUNCH A~Cll UECK; 
001~81 **; 
001~8~ * LETT!;./{ M: 
001~8.3 OOAA 83eo "'FA6 JMI' A~KNt:.X 
001~84 * LEHt:./{ MP; 
001285 OOAl LJ3eO 0000 L36 LNJ ~,KJLM 
001286 * '11" ' H:ST TYI't:. 'E.Q' 'L HE.I<AL' (A) 'vR' 
001~87 OOAi:: 1:.840 FF56 LLlI{ 6,0+5 
0012811 OOtiO b041 ~MV 6,65 
001,8\1 OOtil 0905 t:. >L37 
001,90 * H.ST TYPE 't:.Q' 'LHEI{AL' W) 
001291 * , THE;,' 
001,,9': * '(,0 TO' LETTt:.1< N 
001~93 * 'ELSt.' 
001294 00b2 6044 CMV 6,68 
001;<95 00B3 0903 bE >LH 
001,9b * '(;,0 TO' ASK NEXT; 
001;<97 **; 
001'98 ** LETTt:./{ N - /{EAu A~CI1 DECK; 
00 299 **; 
001.300 * LETTt:./{ N: 
001301 00b4 83eo tcFge JMP ASKNt:.X 
01l1~0~ * LEIn.1< NP; 
001 0 OObb 1)3CO 0000 P L37 LNJ 5,KJLN 
001::104 * 'IF' TI:!:iT TYPE 'EQ' 'L1TE.RAL' (A) 'OK' 
001~05 008i1 E840 FF4e LIJR 6,0+5 
001:106 008A 81)41 eMV 6,65 
001301 OOBb 905 Bt:. >L38 
0013011 * Tt:.ST TYPE 'Ec,,' 'LITERAL' (U) 
001::109 * 'THEN' 
OOplO * 'GO TO' LETT!:.R P 
00 311 * 'ELSt:.' 
001H.: OOB( bD44 CMv 6,68 
001313 OObD 0903 Bt. >L38 

( 
001114 * 'GO TO' A~K NEXT; 
001115 **; 
00131b ** LETTEk P - PUNI.H I<ANDOM :lk INPUT1£O Ot:.I.K; 
001311 **; 
OOHltl * Lt:.TT~R P: 
00 19 OObt. 83eo FF9, JM ASKNEX 
001320 * LOTt:.R PP; 
001321 ooeo 1)3(0 0000 L38 LN~ 5,KJLP 
00132.: ooe, EB40 FF42 LI) 6,0+5 
001.323 00e4 6 41 CMV 6,6~ 
001324 00(5 0910 tiE >L3~ 
001325 * I1F' TE:>T YPt:. ' HI' 'LITEkAL' (A) 'uR' lEST TY"'!:. '!i.Q' 'LITE.HAL' (0) 

88BH * 'THEN' 
* 'GO TO' LE.TTEk F 

001328 * 'ELSt:.' 
001329 ooeb 6044 CM.,. 6,68 
001330 000 090E Bt:. >L39 
001331 * '(;,0 TO' A!>K NEXT; 
00133" **; 

Ok V MODE; 001333 ** LUTER R + V kl:.AO ANY ClEeK IN k 
001334 **; 
001.n:> * LETTt:.1< k: 
001336 00e8 b3(0 FF88 ~MP ASKNEX 
001337 OOCA LETk QU S 
°8l,B8 * R Ok V MUD~ ;:: 'L 1 H::t~AL , (I{) ; 
o 338 g8~~ 6(;52 ~~~ 6,8 
00134 t:.F40 FF4B 6,0+23 
001341 * '(;,0 TO' KEEP k MOOE; 
00p42 * LE~H.K v; 
00 343 OOCO OF84 >L40 
001344 ooeE. LETV EQU S 
001345 * /{ O/{ V MODE. ,- 'LITERAL' (V) ; 
081'46 * KEEP I< MOVE: 
o 347 OOEt; 6e56 LOV 6,86 
001348 00 .. EF40 FF41 STR 6,0+23 
001349 * LETTt:.R RPl 
001350 0001 1)3eo 0000 P L40 LNJ' 5,KJLk 
001351 * 'GO TO' A~K NEXT; 
oop~~ ::\ETTE/{ 00 3 F - PUNCH AT 400 CPM; 
001354 **; 
001355 * LETTt;K Fl 
001356 0003 83eo FF11) JMP ASKNEX 
081357 * LHH.I< FP; 
o 1358 OOO~ U3(O 0000 P L39 LN~ 5.KJLF-
001358 0001 E840 FF20 LD 6,D+5 
00136 OOOX 6D41 eMv 6,65 
001361 000 0905 BE >L41 
00p6~ * 'fF' TEST TYPE 'EQ' 'LITERAL' (A) '\JR' TEST. TYPt. 'EO' 'LlTE/{AL' (0) 
00 36 * , HEN' 
00136 .. * 'GO TO' LE l' Tiok K; 
001365 OOOB 6D44 eMV 6,68 

(, 001~6b oooe 0903 BE >1.41 
001361 * 'GO TO' ASK NEXT! 
00t 368 **; 
00 :169 ** LETTt:.R K - REAO AND PUNe .... ; 
00 370 **; 
001371 * LETTEk K: 
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00137~ 0000 83CO fF73 JMP ASKNEX 
001373 * L.ETTI:.R KP; 
001374 DODF D3CO 0000 P 1..41 L.NJ ~,KJL.K 
001375 * 'GO TO'ASK NI:.XH 

0 001376 **; 
001377 ** L.ETTER Z - PATCH HOVlIN!:.; 
00rn8 **; 
00 379 * L.E.TT~K Zl 
001380 OOEl 83CO FFtrf ~SIJ ASKNEX 
0013111 00E3 1..17 S 
001~8~ * 'COOt' '''EGIN'l 001 83 * CA I.. ZV PCH 
001~84 * XL.OC ZVSPCH 
081 85 * I'ENO' ; o 1386 CAL-I.. ZVSPCH 

00E3 F6FO OOOa 
OOE.!:I D380 000 

0013117 XI..OC ZVSPCH 
0013811 * 'GO TO' ASK NEKH 
001389 * '~No.; 
001~90 * , IN~SH' 

ggli~~ Oop 83CO FF69 ~~5V ASKNEX 
009 0000 A 541,0 

001 9 0007 0 8RG D+7 
001394 0007 1300 e 2'1300' 
001395 0008 OR" D+8 
00p90 0008 4400 8~G b' 44OO ' 00 397 0009 +9 
001398 000':/ 0000 DC Z'OOOO' 
00139~ OOOA 8RI.l 0+10 
00140 ogOA 4000 e 2'4000' 
001401 o Ot) ORG 0+11 
001402 0006 8000 DC "'8000' 
001403 UOlO 8~G 0+A6 001404 UOI0 0018 t' 018' 00140, 001~ OR" +18 
001400 001· 0064 DC Z'00b4' 
001407 001~ ORG 0.l8 
001408 001 4018 DC ,'4018' 
001409 0010 OR" 0+l9 
001410 0010 2000 DC Z'lOOO' 
001411 vOLt; OR" 0+30 
001412 ()01~ 0000 DC ~'OOOOt 
001413 001 ORG +31 
001414 001F 0500 DC ,tOSOO' 
001 415 0140 ORG A+3 3 
00 416 0146 0009 Aoeo 91:.40 DC " 009AOC09E409801210U8I1EAb2U0990 088E'" 

9801 2100 881:.A 
6200 9900 881:.6 

001417 014F B200 DC ,'6l00' 
0014111 8tB 8~G A+Aob 
001419 0006 AOCO 9C40 z. 006AOC09C40980188EASlOD21uO' 

9801 88E.A SlOD 

0014~0 
2100 

A+1Ar SHg OHG 
00 4 1 0010 911411 8100 DC ,'0 09b488100203488Eb716A88~A716AOOOO' 

",""., 2034 68E.6 716A 
8yEA ~b~A 0000 

"816020~486Ebb200210V68EAb2VOOO08' 
, i 

001422 01bo 8 80· 4 88Et! DC '-..../. 
6200 2100 66EA 

001 423 0171 
6200 0008 

OR" A+l~8 00 414 0171 OOOF 9840 8100 0<' ZtO r9&408100203488E.A716AOOV0964888EA' 
2034 86E.A 716A 
0008 ~848 68EA 

l'6200l1008180203488Eb8,000008' 001425 017A 610 10 8180 DC 
2034 68E6 6100 
0008 

00142~ 01 83 OR", A+b S4 
00142 U 83 OOOE. ':/846 8100 Dl l' 00E9b468100l03486Etl116A88~A716AOOOO' 

2034 68E6 116A 
88EA 7l6A 0000 

001428 0111<' 9840 6180 2034 DC l'98408180,03486EA620VOU08' 
86EA 6200 0008 

88U~3 81~~ gRG A+b 72 
0005 0008 8180 C l' 00500086180l03481bU2034' 
2034 8180 2034 

00t43~ 0~49 ORC; A+382 
00 43 0'49 3031 3233 343~ DC Z'3 31323334353637383~4142434445464748' 

3637 3839 4142 

025, 
4344 4546 4748 

't494A4~4l4D4E.4f50515~5~S45556S/58595A3A2340273D22' 001433 494A 4S4C 4041:. OC 
4F50 5152 S354 
5556 5756 595A 
3A23 4~l7 3022 

001434 OpE 202F 2C PC l';WlF:/r2C' 
001435 U bO 255F ~ ·3F 2D5D DC l'l55f3~3flD5D242A2951:.265t!2E.~C282B217D7tl20~0202020' 

242A 295E 205b 
lE3' 2826 2l7D 
7~20 2020 2020 

·001436 026l 2 20 2020 0<' l'20202020' 
001437 ()26E 2020 2020 l020 D<' /"2020l0202020' 
0014311 027t ORG A+392 
00143':/ 027 OlOA 0180 0<' ,'Q20A0180' 
00t 44O 0~74 8~b A+39:? 
00 441 u 74 l039 3898 3704 lt203938983704221A369b3[)9E3S~527153494t 

221A 3696 3D9E 
3595 2715 3494 

001442 0270 4014 3393 239b DC· /.'40143393239S3216~A9A31916099305A59885816$f07S117' 
3216 3A9A 3191 
6099 305A 5966 
5816 3FOI 5717 

001 443 8n~ 3EOg 560 DC f 3E.065bOA' 
00 444 5FO 5584 2S6l DC t5FOS5S64l58C5483,C6tlS~82~C~A2f61B989l[)52>118S067' 

!:I483 2C86 5382 
5C8A ,F81 1:1989 

~~~~ ~~b3 506., 
00144~ ()297 DC Z. SElf 4F06 t 

C 001446 0299 361E. 4E.8~ 29l1.l DC l·361E4E85291D4D9D2Al<.4<.13246F4B125D9l4Al1bl19'D7A' 
4D9D 2AIC 4C13 
248F 4~1' SLl92 
4Al1 B 19 707A 

001447 02AS 7968 7867 DC Zt79B67B67 t 

~---- ~-~~.-----------~----------.-~- -.. ----~-----~~~~~~ 
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00144b 0,A7 D7F9 71Sb Llb .. 8 i)l Z'D7F977bbLl6F876S~V5FI7~84D4r61483D3F57jB,V'F47E9F' 

(' 76B5 D5F-7 1584 
V4F6 7483 D3F5 
7386 Ll2F4 7E9f-

001449 0263 018 lb49 Bt l'21802649' ' .... 001450 02BS 4897 477F 2101' l' 897477~210F4686~BOE4~0928UD449C3COC4j03'EOB4202' 
4b86 2BOE 4509 
280D 449C 3l0C 
4303 21;.0B 4202 

001451 02Cl SBSE 4101 DC l'~b8E4101' 00145j( 02C3 A88D 7tl69 b8A1 D(. l'A88V7B6968A767A6l9EV6bA5C8~C65A4C7EBb4A3L6EA6jA2' 
b7Ab C9ELl 66A~ 
l8EC 65A4 C7Etl 
b4A3 ~~H b3A2 

001453 02lF C5E9 DC l'('~E96tAl' 001454 02Vl <'4E8 blAO C300 DC l'C4E8b AOC3007<.12/1BU70AFDOf36fAECFF26EAVLEFlbLlAC' 
7C72 nBO 70AF 
IJOF~ bFAE lFF2 
bEA CC:F 1 bOAC 

001455 02BIJ lDfO b~A8 DC f'CDFOb~A8' , 001450 02 F lCI::F 6 AA Ctll::E DC 'CCEFb~AACtlEE6AA9CA1USAE1EO~2DfC1E7FFDECOE6FELlOBF' 
bAM CA10 tlAEl 
fOC2 LlFCl E7Ff 
DECO f6FE DD8f 

001457 02fb ~~~g VCSt 8t l' t.~rDDCI:H:' OO145b 02ELl V8SLl E3Hl 't.41-lD~BDE3FBDA8CI::2FAV98BD890' 
DASC 1:.2f-A D9tlB 
V890 

001459 02F~ 01<" A+~l4 
001460 02FS 0001 000;: 0003 DC l'00010002000300040006000700080009000A' 

0004 0006 0001 
8SS~ 0009 OOOA 

l'000COO100011 001800Z60U3EOOjfOU49' 0014bl 02f-1:: 0010 0011 DC 
0016 0026 003E 
003F 0049 

001462 030b ~E~c a 
0014b3 IIKPNT 
001464 XL..O~ IIKANQ 
001465 XL.. 0 IIKG(' 
001466 XL..°E IIKC>b 
001467 XL..U Jl0 
00146b XL..uC KJL..B 
0014bZ XL..UC KJL..l 
00147 XL..~C KJL..F 
001471 XL.. C KJL..I 
001472 XL..OC KJL..K 
001473 XL..U(; KJLL.. 
001474 XL..OC KJL..M 
00147~ XL..iiC KJL..N 
001470 XL..OC KJL..P 
001477 XL..OC KJL..I< 
001470 X~OC KJFS 
0()1479 030b 004(; E D (.AI<D.CARD 

( 
OO()O LkR COUNT 
eL 

c 
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t ,VKJ1B.L. 05/22/1b 1507.~R W 0~/22/7B 1344.6 lU2B2~OOvO 
lOR COP REL 0200 SOU~lE PROGRAM; ZVKJIB.K PAbE 01 1978/04/2( 01~6:49.6~ 

1 2 3 4 5 6 1 B@ 
L.INt 1234501B901,34561B901234~67B901234567B901234561B90L2J4567B9012345678901234~6(B90@~ 
@ 

t 
4 
5 
6 
1 
B 
9 

10 

H 
13 
14 

U 
11 
lB 
19 

******************************************************************************** 
* 
* * 

CARl) EyUIPMtNT T~V LIBRARy - ZVKJlb 
* 22 5tPT 11 
* * GL.OBAL vARIAbLE5 ANI) CON~TANIS 
* 'E.X TERNAL' ( 

'j/';TEl;iE.R' ~O. TAT WAS. 
TATUS SHOULI) dE. 

HERTZ 
CHANNEL, 
PUESDO CARD 5TATUS. 
TEST TYPE. 
TYPE OF PUNCHE~. 
SET TO HOLL.ERIIH, 
SET TO ASCII. 

() 

C'\ 
:'/ 



(
0" 

'0 

(' 

20 
21 
2l 
23 
24 
2!i 
26 
21 
28 
29 
30 
31 
32 
33 
34 
35 
3b 
31 
3b 
39 
40 
41 
42 
43 
44 
4~ 
46 
41 
48 
49 
50 

5~ 
53 
54 
55 
56 
5~ 
59 
bO 
61 
b2 
63 
b4 
65 
bb 
b1 
68 
b9 
10 
71 
1(. 
73 
14 
15 
7b 
71 
78 
~~ 
81 
82 
ge 
!l5 
8b 
81 
bb 
89 
90 
91 
92 
93 
94 
95 
96 
91 
98 
99 

100 
101 
102 
103 

·104 
105 
lOb 
101 
lOb 
109 
110 
III 
112 
113 
114 
U5 
lib 
117 
liS 
119 
120 
121 
122 
123 
124 
125 
12b 
127 
128 
129 
130 
131 
132 

T IlLl 

* 

A!>CII E~RU~ lJt(.l I ASEJCT. 
BINA~Y MOUlt 
RE.AO !>TATUS. 
NUMBE~ UF COLU~N!>. 
LABELL. 
LAbEL2. 
NAXIMUM t:A~t)!:>. 
tA~I)!> SPEt:lfIE~. 
CA~DS ~tAU. 
BIT t:UUN1. 
LOW AI)I)Rt!>!:>. 
R OR V MUult 
HAVl ulNl~ATLI) t:HlCK!>UMS. 
SPEEO. 
TIMll. 
ll<ROR FLAe". 
CLOCK !>EMAPHUl<t I C.KSlM. 
L21 SEMAPHORt. 
OtVIClLEVlL I vLVL. 
OlvIClStMAPHORE I I)V!>lM. 
t:PLEVlL. 
LlVTYPlt 
Tt::MP CHAI<ACH.~. 
SRtG. 
bA!>E. 
SUM. 
rUTAL. 
RlSPON:>l. 
SlT CHANNlL RlAI)Y 
SU TlST NULli:. 
wAIT LOOP ADUI<LSS 
AlTURN F~UM IE!:>T MODl 
ZHIA~B I ZHIAfB, 
ZVDTTY I ZV$TTY, 
RlAI) O~ PUNCH;); 

I 
I 
I 
I 

* e"LOBAL ARRAYS - 8U~fE~!> 

* 'tX TlRNAL' ( 
'INTle"ER' 'AI<RAY' CHl<'II.!>uM @O:ott. 

BINCOUHT @0:12@. 
A!><'(.Nr @0:9@. 
BINOB @0:19@. 
PP~OMS @0:11e. 
~P~OMS @0:11@. 

SCR. 
IOTM, 
IOXI. 

OXl. 

S~RD!>~g~vf~~Y8~ TABLE @O:12b@. 
BU~Fl~1 I BUFFI @O;S3@. 
BUf~l~l I BUfF2 @0;19@. 
('HA~ @0:39@. 
ILLlGAL ASCII @0:2e; 

I 

* 
II 

* GLOBAL INTtRRUPT SAVE ARlAS I VARIABLES 
* 'lXTERNAL' ( 
'TAbLl' ISA fOR t:LOCK I 

@ISA,"U 
ISAtp 

I SAt: @31.1@ 
'INTEuER' 
'lN1EGE~' 

DEVICl I lSAD 1131.111 
'IN1EGER' 

tT ABLE' 1 SA rOR 
IIISAtW 

ISARP 
'lABLE' lSA FOR PROG~AM I 

tHSATi.J 
ISATP 

); (t:.ND OF I NTt::~RUPT 
* 

'INTEGl~' 
ISAP @31.1@ 

'INTEblR' 
'INTEGER' 

ExTE~NALS) 

* GLOBAL TABLE O~ CONTROL WURDS 
* 'lXTE~NA~' ( 
'TAull' U WORD @17.1@ 

eOu PUT ('ONTROL 
INPUT INTE~~UPT 
OUTPUT lNTlRRUPT 
I~PUT FIRMWARE REV 
INPUT TASK 

* * * 

0UTPUT TASK 
INPUT MEMORy BYTE 
REAU 
INPUT MODULE ADI)RESS 
INPUT RANGE 

NPUT tONFlbU~ATION 
OUTPUT CONfle"URATlON 
I~PUT STATUS WORI) 
INPUT DlVIl.t ID 
GET wAlT ADDRESS 
UuTPUT DATA 
PUNCH 

GLObAL DEFINITIONS 

INTEGE~' 
IN1E(,ER' 
INTEe"ER' 
fN1E('ER' 
NTEGER' 
INTEGER' 

NTEGER' 
I NTEC.E~' NTlGER' 
f~H~r~: 
IN1EGlR' 
INTEGER' IN1E('ER' 
NTEGlR' 

INTEGER' 
INlluER' 

21 
S@; 

o 
1 
2 
3 
4 
5 
b 
7 
8 
9 , 
101 
11; 
12; 
131 
141 
lSI 
16@1 ); 

* 'OEFINl' 
'UEFINE' 
'DEFINl' 
'DEFINE' 'OEf NE' 
'uEf N!;;' 
'DEFIN!;;' 
'DEHNE' 
'DEFINE' 
'UEf NE' 
'DEFINE' 
'UEFINE' 
'DEFINE' 
'DEFINl' 

CHECK STATUS FOR ERRORS" CHlCK STATUS ERRORS "I 
SHOULD BE ON "1 n; 

* 

SHOULD BE OFF" 0 "; 
(.lEAR " SlT TO ASCII "; 
INITIALIZE "BINARY MODE "I 
CHANNt::l NUMIER "t:HANNEL "I 
I ~PUT 11)" NPUT LllVICl ID "I 

NPUT STATU "INPUT STATUS WOkD "I 
PUNCH A CARD n ·~EAl) A CARD "; 
CARD COUNT • CA~DS ~lAl) "; 
CREATE TEST C.HEt:KSUM5 " PUNCH A DECK "I 
ERROR LABEL "LAbELl"; 
STATUS WAS • STAT WAS "I 

bUFFER "BUFFl~I"; 

'DEfiNE' CLOCK ON 
"'bEGIN' 

'CODE"BlGIN'1 
Dt: 4 

I'END' ; 

PAGl 



133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
100 
l~~ 
163 
104 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
170 
177 
178 
179 
180 
181 
18, 
183 
184 
185 
186 
181 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
~~~ 
,01 
202 
203 
204 
205 
200 
201 
208 
209 
210 
211 
,12 
213 
214 
215 
210 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
23U 
23l 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 

TI H.E CRMS3"R~V G',CARDR~ADER I PUNCH TV (SAF) 

'END'"; 
'DEFINE' CLOCK OFF 

* 

·'BEGIN' 
'COOE"8EGIN'1 

DC. 5 
I' END'; 

'END'"; 
'DEfINE' LEV (TYPE.LEVEL) 

"'b~C,H" ~ 
LEV TYPE 1= TYPE 'UNION' 
'CODE' 'oEGIN' I 

'END'"; 
LEV ILI::VTYPE 

'END' ; 

* ' 

LEVEL; 

* MACkO USED TO SET AN INTEGER EQUAL TO THE ADORES!) OF AN EXTERNAL LASEL 
'DEFINE' ADDRESS OF LA8EL (D~STINATION,LAB£L) 
·'BIOGIN' 

iCOD~"6EGIN'1 
STB $BI.ITEMP (HARAC.TERI 
8 >+$A 

SAVE Sl 
DON'T EXECU1E JUMP 

I 'END'; 
'C,O TO' LABEL; (DUMMY JUMP - GETS ADDRESS ONLY) 
'C.ODE"BEGIN'J 

ORG $-l-$AF 
$E Ok<'> $+1 

JC~I OR... i-l+$AF 
ORC, i+l 

$11 l~BJ -$IO,=X'40' 
SElF +$0 
IC8l 
LAb $B,,-$C 
LOk iRltSS2 
l~~l $Sl.SB2.SRl 
B +$F 
ICbJ 

i£ IS THE JUMP 
$8 IS THE ENTIR~ ADDRESS 
$C S THE DISPLACEMENT 
D~TERMINE IF THE EXPRE!)SION IS 
A DISPLACEMENT OR AN IMA 
C,~T TH~ AUD~~SS OF TH~ D1SPLACEMN~T 
C,ET TH~ DlSPLAC~MENT 

~AL~ULAT~ THE E~fE~TIVE ADDRESS 
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LAD iBl.*-SS GEl THE IMA ADDKE~S 
STb SBI,IDESTINATIONI+4+$Af DESTINATION ;. 'LOCATION' (LASEL); 

ICBI 
LOB SBl,IT~MP CHARACTER 

'END' ; 
'ENO'''; 
* * LOAD TwO REGISTERS FOR ERROR DISPLAY 
'DEFINE' LOAD R4 R5 (INTO R4. INTO R5) 

* 

"'ElEC,IN' 
'COD~"B~GIN'I LOR $R5. INTO R51 

LOR $R4,IINTO R4 
'END'; 

'l:.NDtn; 
* ~AV~ THE R~TURN ADDRE!)S (CALLINC, ROUTIN~ ADURES!)) 
'DEFINE' SAVE RETURN ADDRESS 
"'INT~~ER' RETURN ADDRESS; 
'~Of)E"BEC,IN'1 

* 

XLO( ZVSEk 
STS $B5.IRETURN ADDR~SS 

'~ND'''; 

* SAV~ IN REGISTERS INFORMATION FOR ~RROR HALT 
'DEFIN~' LOAD R4 k5 AND REPORT ~RROR (INTO R4. INTO R5) 

"'BE61N' 
'CODE' 'BEGIN' I 

LOR $R4,11NTU R41 
LOR $R5.11NTU R51 
lEBa iB5.jREfURN ADOR~SSI 
ST~ $B5.+$A ADDRE!)S OF CALLINC, ROUTINE 

iA 

1(1:11 
\~~I$B5.<ZV$tR 
a >+$6 
DC <$ 
6tBlIERROR LABELl 
ORC, SI 

REPOkT ERROR 

'END'; 
'~ND'·I 

* * Dl:.CLARATION OF EXTERNAL PRDCEDUR~S - SECONDARY PkOC.EDUR~S JSED ~Y TEST 
* 'EXTERNAb'l GENERATE TEST CHECKSUMS J<.>1I 'PR C.EDURE' I 

'PROCEDURE' ~ENEkATE CHECKSUMS I JGC ('VALU~' 'INTEGER') ; 
'PROCEDURE' REPORT ERROR I JRE; 
'PROCEDURE' INOUT I J10 ('LOCAl lON' 'INT~~E.R" 

'tOCAT ION' 'INn ER'), 
'PROCEDURE' IOLD I JIL (' OCIITION' 'INTEGER', 

'LOCATION' 'INTEGER', 
'VALUE' 'INTEGER'); • PROC.IODURE , PUT NUMBER I JPN ( 'VALUE' , NTEGER'); 

'PkOC~DURE' COMPARE ASCII I JCA ('VALUE' tlNTEGEH' • 
'VALUE' 'INTEC,ER'. 
'VALUE' '1NTEC,ER'); 

'PROCEDURE' WAIT FOR RETURN I JWR; 
' PR8C!;;DURE' CHE~K STATUS ERRORS I JSE;. 
'Pk CEOURE' CHE K STATE I JCS ('VALUE' 'lNTEGIOR'); 
'PRO~IOBURE' CREATE FUNCTiON CODE.S I JF~ ( 'VALUE' 'INTEGEH') ; 
'I-'kOCE URE' C.ALCULATE ELAPSED TIME I Ji:. ( 'VALUE' , NTEC,EH'); 
'PROtEDURE' C?MPAHE. CHECKSUMS I JCc; 
'PRO'EDURE' f LL 6U~FEk I Jf-S ('INTEGER' 'ARRAY', 

'VALU~' 'INTEGEH" 
'VALUE' , NTEG~R'); 

'PROCtoURE' PUNCH A DEC.K I JPD ('VALUE' 'lNT~GER" • VALUI:: , 'INTEG~R') ; 
'P~OtE8URE' MICRO I JMC (lINT~GE~ , 'ARRAY') ; 
'PRO ~ gRE' TlM~ DELAY I JHH 
~ ; lEN OF S CONDAHY PHOlEOURES) 

() 
,J' 



(::~ 

( 

246 
241 
24ij 
249 
2~0 
2~1 
2!12 
253 
2!14 
,5!1 
2!>6 
251 
258 
2!19 
260 
261 
262 
263 
264 
,6!1 
266 
261 
26& 
26\1 
210 
211 
212 
213 

liieL. 
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* * DECL.ARATION OF EXTERNAL PROlEDURI::~ ~ RtSPONSES TO NI::XT? 
* t LX TtRNAL' ( 

* * * 

'I-'ROCI::OUREc' 
'I-'ROlEVURI::' 
'I-'ROlf-DURE' 
'PROCI::DURE' 
• PROCEDURE' 
'Pf<OlL.DuREt 
'PROlI::DURE' 
'PROCEDURI::' 
'PkOCf-UURE' 
'PRO(.EDURE' 
'I-'kOlEDURE' 

Uf-CL.ARATI0N OF 
'EXTERNAL' ( 

'L.Abt.L' 

LETH.R !:iP 
LUTER lP 
LETTER rP 
Lpn:R L TH.R 

11' 
KP 

L.E1TtR LP 
LI::TTI::R MP 
LETTER fliP 
LETTER PI' 
L.ETTER RP 
FRESH SlART P 

EXTI::RNAL. LABELS 

FKESH Sl AIU • 
TIMER. c.P RUPT. 

I KJLB 
I KJLC 
I KJLF 
I ~jt~ I 
I KJLL 
I KJLM 
I KJLfII 
I KJLP 
I KJLk 
I KJFS 

DEVICEHANOLER I DEVIH. 
LEV20. 
LI:.V21. 
LETTER R I LtTR. 
LETTER V I LETV. 
ASK fIIEXT ;); 

); 

PAGE 
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I:. lVI<.GO.LI5T 0~1l9178 1422. ~R w 05119/711 14,,2.6 ;(80 1100UO 
000001 TITLI; ZVKGI:I,'flEV 00' 
00000;( 0016 XDl;.F VI<.G6 
000003 000" XDt,F lVKGI:I 

0 000004 00 8 tKCOM COMM 8 
OOOOO~ 0000 0000 Rt5V 3,0 
000006 0003 OOlEs T4 DC 21 
000007 0004 2A2A 2A2A 2AlO TEXT '***** BREAI<. D£lI;CT' 

000-7 4252 4541 41:120 
4445 5445 43~4 

000001! OUOi) 4544 202A "A2A TEXT '1:.0 *****i' 
0010 ZA2A 2400 

00000,> 0002 ZVKGB EQU i 
000010 0012 8F 0 0001 K 5AVE <"KCOM+ l,Z' 0011' 

0014 0011 
OOOul1 * 'INTt;.C,ER' 'PRUCEDURE' GET BI<EAK; 
00001Z * 'bEGHI' 
OOOOU 0015 Of~4 ~lb >Lb 000U14 0010 Df' 0 FFE9 VK(,B 5, 
OOOOf> * ZVDBRI<.; (CALL ZViBRK) 
0000 0 0011; 03CO 0000 P LNJ 5.ZV5tiR< 
000017 * 'V' ZVDtiKF 'E;'" 1 
000011l * , HEN' 
000019 OOlA E840 0000 P LDR 6,lVitiKF 
000020 001C oDOt CMI/ 6.1 
000021 0010 098 bNt >~3 00002;:: * PU NI:.W TEXT ("*'**** bKEAK DETECTED *****S"); 
000023 0011:. FBCO FFt2 LAb 1,0+1 
000024 0020 9BCO FF£2 LAS I,T4 
000025 OU22 o~~l STu l,i67 
000026 0023 0000 I' LN~ 5,VKPNT 
000027 OOZ~ £840 0000 P L3 LD 6,ZVSBKF 
000u28 0027 83C8 FFOI; JIIIP *0 
000029 * 'AN5WI;.R' "VDtlKf; (RETURN BRtAK 5TATU~) 
000030 * - '£ND'; 
°8003~ * '~ND' 0003 * • INI5H' 
000033 002~ Ll EQ~ S 
000034 0029 1;3C 0000 JM ZKiEX 
00OO3~ X~OC ZKiI:.X 
000036 C t<L LINK ZKiEX 
000037 XLOC piBRK ,OOO03a CTRL LINK VieR 
000039 XLUC ZViSKF 
000040 CTRL LINK ZV56K 
00004! XLgC VKPNT 
00004, 002tl 0012 tN lVKGtl.lv'K<:.ti 

0000 t:.RR COIJNT 
L 

o 



Tl ILl:. CRMS3.' F<t::.V c,' • LARDRtADER I PIJNlH TV (!:>Af) PAC,I:. 27 

t:. '::YI<.GC.ll!:>T 05119/18 1422.8R W 05/19/78 1422. Il ;l509100uO 
000001 Tl T~t:. LVKC,L.' ~I:.V DO' 
00000,2 0009 xul;. VI<.C,L 

(" 000003 0004 XDI;.F LVI<.C,C 
000004 0008 LKWM COM~l 8 

"-:, OOOOO~ 0000 0000 D RI:.!>Y 4.0 
OOOOOb 0004 LYI<.C,L I;.(,jU $ 
000007 00U4 BFOO 0001 I<. !:>A V I;. <LI<.COM+ I.L' 00 ll' 

0006 0011 
OOOOOti oour Ohll OOIC b Ll 
000009 * 'PROCI:.DIJRL' c,u CHA~ ( 'LOCA T I ON' 'INTI:.C,t:.K' TARGET)l 
000010 * 'bt:.C,jN' 
000011 * , INTIOlII:R' A; 
OOOUI2 0009 D~CO r 1'F6 VKlIL !)Tb 5.0 
000013 000b t:.807 LOR 6 .$d ( 
000014 (J(JOC I:.F40 FFF4 SIi< 6.0+1 
000015 * 'COD!:.' 'tlt:.(, IN' 1 
OOOUlb * STR $R6.+$A t-UNNY. THI:RE IS AN ADDRI:5!) IN R Rl:.lI 
000017 * XLOC LV$IA 
00U018 000t:. t:.1-40 0000 Sli< $R6.+$A 
000019 XLvC '::V$IA 
000020 * lU:!l 
\.100021 * LDV $Rl.4 TwO BYII:. INPUT 
00002.:: (JOIO lC04 LDV $R1.4 
000t.J2j 0011 1.)840 0000 P LDR $R5.LV$1TY 
000024 * ~~~1 000025 * $R5.+$t:. 
00002b * AOV $Rl.-2 Yt:.5. DONT LOOI<. fuR LiR 
000027 (J013 598~ OOOU T ~Nt:.l $R5.+$1:. 
000\.128 OU15 II:.F Dv $IU .-2 

gggg~6 * lltl~ 
(J016 91'40 FFI:.I:l $E STR $ 1.D+2 

000031 OOltJ D3(0 0000 P LNJ $b~.LV$IA 

000032 OOlA 01-80 T b >+$b 
000033 * (Oul:. bRI:.A<.l 
000034 (JOlb 0000 X Ol <LVlON!:> 
000035 VOIL OOlC $A Ol <$ 
000036 * lCb] 
V\.IOU37 V(11) 0002 DL <1)+2 
000V31l 001t. $B OR" $ 
000U39 O(Jlt:. E2L6 fFt:.2 LLH 6.*1)+1 
000040 0020 EF48 FI-EO STK 6.*1)+1 
000041 * lARGt.T ; = 'b!T!)' ti8.8@ TARGt:.I ; (LHAR IN RT bYTI:) 
000042 * '~Ni.)'; 
00004;1 * " ND' 
000044 * 'FINISH' 
000U4!> ooa !j3(!j FFDD .IMP *1) 
000046 0024 Ll EI..I~ $ 
000047 (J0~4 83CO 0000 P ~eOC LI<.$I:.X 
00004tl LI<.$I:.X 
000049 ORL L.I r.1<. LK$E.X 
000050 XLOl LVCONS 
000051 XLOC lV$TTY 
00005': ORL L1NI<. ZV$TT 
000U53 VOi6 0004 t:.Nli ZVI<.C,L.Zvl<.(,C 

( 
(JOOO I:.kR C()()NT 
L 
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I: ZVK~CA.L.iST 05/19178 14Z!tR W 05H~~t1.,A~~zog. 14l)380000 
8°00 ~ ~ ~E 0000 0025 JCA 
8g8g8~ 0020 

ZKCOM ~8~~ ZVKJCA 

0 0008 8 
000805 0000 0000 ~7 ~~SV 7.0 
000 00 0001 0012 18 
000007 0008 504~ 4C55 4520 TE:XT ·VAL.UE READ IS HEX$' 

OOOtl 524 4144 2049 
5320 4845 51124 

000008 OOt l OOOC 
~348 

T8 DC 12 
000009 08 <I 2C20 4F55 TEXT ' . SHOUI.D 6E$' 

o 5 4C44 2042 4524 
000010 OOlll 0000 T9 DC 13 
000011 0019 2C20 494E 6043 TEXT ' . IN COL.UMN $' 

001<. 4F4C 5540 4E20 
2400 

OOOOU OO~O ZVKJCA ~QU $ 
0000 0020 IIF 0 0001 K AVE <ZKCOM"l.Z' 0011' 

00~i:! 001i 000014 00 :; 0':,8 0059 'P~OCEDURE'cbApARE ASCI~('VAL.UE"INTEGER'TEMP 6UFFER.TEMP CHAR.COL.UMNI; 000015 * OOOOlo * 'B~GIN' 0000 7 OOp OFCO FFDA JCA 
RnR 

5.0 
000011l 00 7 IlF87 $117,Z'0700' 

00~8 0700 
SAvE D"loZ'0700' 000019 00 9 8F40 FF07 

002S 0700 
U00820 X~OC ZV$ER 
000 2~ 002C DFCO FFD7 S tl $S~tD+4 00002- * 'IF' ,VO y '~E' 0 
8888~~ * tTHI:N' 

* 'BE"IN' 
000025 002E E840 0000 P L.OR b,ZV$TTY 
000020 0030 0938 6U 0,>1.3 
000027 * 'IF' 
000028 * GET 6REAK 'EQ' TRUE 
000029 0031 03CO 0000 P L.NJ 5.VKG6 
000030 * 'THEN' 
8888J~ * 'GO TO' ASK NEXTi 

OOH 0001 CMV ~~kN~X 000033 0034 0901 0000 P BI: 
000034 * 'IF' EMP BUFFER 'Nt' IEMP CHAR 
Og0035 * '~HEN' o 0030 * , EGIN' 
000037 g8~a E848 FFCA L.DR 0'8+~ 000038 E94 FFC9 ~~R O ... 
ogo033 003A 0901 0040 L.o 
o 004 * pur NEW TEXT ("VAL.UE READ IS HEX$"I; 
00004~ 003C FBCO FFC8 ~~g 7,0+5 
00004 003E 9BCO FFC8 I, T7 
000043 0040 9F87 L.~~ 1.$67 
000044 0041 03(0 0000 P !).VKPNT 
000045 0043 FBCO FFCl tAb 7.0+5 
000040 0045 E840 FFBS OR b,D.l 
000047 0047 EF07 STR 0,$61 
000048 0048 3(0 0000 P L.NJ 5.VKPH 
000049 * PUT HEX ITI:MI' 6UFFERU 
000050 * PJT TEXT (". SHOULO B "II 
8888U 

004A FBCO FFSA LAb 7,0·5 
004C 9FCO FFC4 ~AS 1.TII I' 

- , 
'-000053 004~ 9.87 HI lt$~7 000054 004 03CO 0000 P LN~ 5,V PT \ I OOOO~5 88~! F6CO ~~2~ LA 7'8+~ "- "iI' 0000 b E840 LOR 0, + 

000057 0055 EF07 STR 0.$tl7 
000056 0050 03CO 0000 P I.NJ 5,VKPH 
080053 * PUT HEX ITI:MI' CHARI; 
o 000 0058 F6CO FFAC LAb 7,0.5 
OOOOb! 005A 96CO FFeD LAti 1.T9 

OOOb 
8856 g~~l STt! 1,$67 

80006;; 0000 p LNJ :).VKI'T 
0000b4 * PJT TEXT Cn • IN COL.UMN $"1; 
00006:' OOSF F6CO FFA5 LA~ 7,0+5 
000066 0001 E~40 FFAl 1.0 0.0.3 
000067 0003 E.°6 STI/ o,$S7 
0000b6 0004 03C 0000 P LNJ 5.JPN 
000069 * POT NUMbER \cULUMNII 
000070 * 'ENO'; (Of IFI 
00007~ * '~NO' 00007 II , LSI;.' 
088073 * 'BE.G1N' 
o 074 0000 OF81 0014 6 Lb 
000075 00b8 L3 EQU $ 
000070 II LASEL 2 ;= 'LITERAL' (CAl; 
000077 00011 E~70 4341 LOR 6.=p217 0000711 OOoA E 40 0000 P SlR b.L. 6fLZ 
00007~ * 'CODE' 'B~GIN'I 00008 II L $1<6,ITEMP CHAR 
000081 OOoC E840 FF95 LOR $1/0,0+2 
000082 OOoE C840 FF92 LOR $1<4.0+1 
000083 0070 0840 FF92 L.OR $1<,.,0+3 
000084 0072 OCCO FF91 ~Di;I $B5,0+4 
00008:) 0074 OFCO 0000 T Ttl $b~,.$A 
000086 0070 0380 0000 X hNJ $tI;,<ZV$E.1< 
080087 0078 OF80 T >+$tI 
o 0088 0079 0079 SA g~ <$ 
000089 007A 0000 X <LABI:Ll 
00009U 0076 16 OR" L~AD gOO09l R4RS AND RI:POWT I:RROR (TEMP BUFFER. COLUMNI; 
ooon II 'END'; 

000093 II 'END'; 
000094 * 'END'! (OF SEGMENT) 
000095 II 'FIN~ H' 000090 0071:1 113C8 FFII4 L.b JM *0 
000097 0078 L.l EQ~ $ 
000096 0070 83C 0000 P JM l.UEX 
000099 XL~C ~K$[X 000100 CTL LINK -U X 
o 0 01 XLg' VKPT 
080 02 XL C VKPNT 
000103 XLO~ VKPH 
000104 XLO VKGB 

C' I 



( ''''' 
. ".,,~ 

T lTLE 

000105 
000106 
000107 
OOOlOb 
000109 
000110 
000111 007F 

0000 I:RR COUNT 
eL. 

0020 

CRM~3,'RI:V G'.CARDRI:ADER I PUNCH TV (~Af) 

XLO<': 
XLO<.: 
XLI)C 
CTRL LINK 
XLOC 
XLgC EN 

LAtll:Ll 
LAt:sEL2 
ZV$lTY 
lViTT 
JPN 
ASKNt.X 
lVKJCA,lVKJCA 

PAGE 29 



TITLE CRM:>3.'REV (".CARDREADER I PUNCH TV (:)AF) PAGE 30 

E lV"J<"C.LIST 05119178 1422.8R W 0~1l9178 1422.2 30911400UO 
000001 Tl TLE ZI/KJC.<...'REI/ 00' 
000002 002F XOfF JCC () 000003 002A XDI;.F ZI/KJCC 
000004 OOOb "KCOM COMM 8 
OOOOO~ 0000 0000 0 RE!>I/ U.O 
000006 0000 0007 no DC I 
000007 OOO~ Ol>OA 4341 5244 TEXT l'OOOA','<'AROi' 

OOll 2400 
00000& 0012 0008 Tl7 OC 8 
000009 0013 434F 4C55 404E TEXT 'COLUMN :1>' 

0016 2024 
000010 0017 OOOB T21 DC :I 
000011 001b 2C2 2400 11:.XT '. i' 000012 OOt A OOO~ T29 D<' 5 
000013 00 b 524 5720 2400 TEXT 'ROW $' 
000014 OOlt: 0002 T35 DC 2 
000015 001F 2C24 TI:.XT '.$' 
000016 0020 0008 T39 ~tXT 8 
000017 0021 4452 4F50 5045 'UROPPEP$' 

0024 4424 
OOOOlb 0025 0007 142 DC 7 
000019 0026 5049 4l4b 4544 TEXT 'Pl(KEl>io' 

0029 2400 
OU002U 002A lVK.JCC EQU $ 
000021 002A 6FOO 0001 K. SAil I;. <lK<':OM+l.Z'OO11' 

002e 0011 
000022 * 'I:li;GIN' 
000023 0020 OF81 019( b Ll 
000024 * 'lNfEGER' J 1; 
000025 * 'INI~bEJ(' M~SO 000U26 * , NI (,EI{' RAN:;'~; 000027 * 'IN EbEK' PRlti CARU; 
000028 * 'lNfEbEI{' PRINT COLUMN; 
000029 * 'IN EbEK' PRltiT ROw; 
000030 OO"F OFCO FFDO JCc. STu 5.0 
000031 * PRINT CARl> ;= -1; 
00003~ 2SH I>CFF ~¥~ 6.-1 
000033 EF40 FFD2 6.D+5 
000034 * PRINT ROW ;=10; 
00003~ 0034 4COA LDII 4.10 
000036 0035 eF40 I'FDI STR 4.D+7 
000037 * 1;:;0; 
00003b OOF ~740 FF~A CL U+2 
080039 0039 8C8 FFE LAo -, .U+S 
o 0040 0031$ 9tK FFCS ~Ab 1.0+4 
000041 OO:lU 91'S7 Ttl 1.i~7 000042 * INOUT (KA GRdlNPUT RANGE:: @Oll); 
000(J43 003E OFOO 0009 X Nl NOP <IOWO +9 
000044 0040 1)~40 FFFt:: LOI( ~.Nl+l 
000045 004l D 40 ~FC.6 STI( !I.O+9 
000046 0044 03C.0 0000 P I,.NJ ,.JIO 
000047 004c> F8CO FFCI (.Ab 7.0+8 
00004il 0048 9BCO 0000 I' gAb 1.5ETTOrl 
000049 004A 9FS7 Tb 1.ib7 .4' 
888gg~ * INOuT (~ET TO HOLLERITH. OUIPUT TA~K @O@); 

004b Of 00 0005 X N2 NOP <10WORO+5 ,-'" 00005, 0040 E840 FFft: ~DR 6.N2+1 
00005::1 004F Ef40 FF89 TR 6.0+9 
000054 OOS! 1)3CO 0000 I' LNJ 5.JIO 
000055 005 D3CO 0000 P L..NJ ~.I/KGb 
000v56 * tl F' bET BREA < .1 EU 1 TRUE 
000057 * tTHIi;N' 
008°511 * 1(,0 TO' ASK N£Xl; 
00 059 005~ oDOI CMV 0.1 
000060 00'0 0901 0000 P BE ASKNtX 
000061 00511 L5 I;;QU i 
00006" * 'fOK' J :;:0 '51 EP' 1 'UNTIl.' 6 
000063 00,8 8740 FFA8 CL 0+1 
000064 * 'DO' 
OOO(Jo~ * Ittt('IN' 
000066 005A E~40 FFA6 L6 LOR , 0.0+1 
000067 005C 6 FA AOV 6.-6 
000061l 0050 6AOl 0163 aG" 0.1,.7 

J*10+1; 000069 * PKINT C.;.lLUMN ;; 
OU0070 005F E8 40 FrAl LDR 6.D+l 
000071 0061 6 04 50(. 6,4 
00007l 0062 6EOt ADI/ 6'b 000073 0063 t::F'4 FfA2 STR 61 +6 IIL..OWAvDI(E5S 000074 * 1 .. ' lHECK!>UM @J@ 'N!;' +JII 
000075 * 'THEN' 
000070 0065 9S40 0000 P LUI( l'bOWAOv 000077 0(J67 9A40 FF99 ADD • +1 
000(J7S * 'BtGIN' 
000079 0069 9F40 FF9E STR 1.D+8 
00008(J 006b CS48 FF9C LOR 4.*0+8 
000U81 0000 AS40 FF93 LDR 2.D+l 
OOOOS, 006F C920 0000 X CMR 4.<CHt<.:<S.iR2 
000063 0071 0901 0146 bE L8 
0000B4 * 'IF' PRINT CARD 't:.G' ·1 
(J0008:> * 'THEN' 
000086 * 'i)EGIN' 
0000B7 0073 CB40 FF91 LOR 4.0+5 
000088 0075 4DFF ~~~ 4.-1 
000089 (J076 0980 >L9 
000090 * , I NTEG!;R' £JECH 
000091 * !;JEC.T ; .. 'Ht:.X' (4600); 
000(J9, (J077 OB70 4600 LDR ,.=17920 
000093 (J079 DF40 FFB!5 STR ~.()+8 
000094 007b FIKO FFS LAt\ 7.D+9 
00009~ 0070 98<'0 FF8A LAb 1.D+8 
000096 007F 9F67 STb l.ilH 

(EJtCl.OUTPUT TASK @Oe); 000097 * INOUT 
000(J9& (J080 OFOO 0005 X N3 NOP <IOWORU+5 
000099 00b2 F840 FFFE LOR 7.N3+1 
000100 0084 FF40 FFB5 SrR 7.D+I0 

0 000101 OOBI> 03CO 0000 I' L..NJ 5.JIO 
ogolol * PUT NI;;w TtXI ("ll LICARDi"); 
o 0 03 OOBil F8CO FFSO LAb 7.U+9 
000104 OOSA 98CO H82 ~~t 1.TlO 
00010~ 008e 9FB7 1.$1:17 
000106 (JOSO 03CO 0000 I' LNJ ,.I/KPNT .-000107 * PRINT CARl) .- CARDS READ -15 

.--.. ----.~- --- /) 



OOOlOts 
000109 
OOOllU 
000111 
00011, 
000U3 
000U4 
000 115 
0001110 
000117 
OOOUll 
000!l9 
00012U 
000121 
00012;:; 
000123 
000124 
00012~ 
000L20 
000127 
00012b 
000129 
000130 
000131 
000132 
000133 
000134 
OOOt3~ 
000 310 
000137 
0001311 
000139 
000140 
000141 
00014" 
000143 
000144 
000145 
000140 
000147 
00014ts 
000149 
000150 
0001 51 
000 52 
000153 
000154 
000155 
000150 
0001!>7 
00015b 
000159 
000160 
000161 
00010" 
000163 
000164 
00016!> 
0001610 
ogolo" o 0 ob 
000169 
000170 
000171 
00017" 
00017~ 
000174 
00017!) 
OOOL76 
000177 
000178 
000179 
000180 
000181 
0001 8 '< 000 83 
000184 
00018:> 
000180 
000187 
00018ti 
000189 
000190 
000191 
00019, 
00019~ 
000194 
000195 
000196 
000197 
000198 
000199 
OOOtOO 
000201 
00020;:; 
OOO;:;O~ 
000204 
000t05 
000;:;010 
000207 
000,08 
000t09 
000210 
000,,11 
00021~ 
00021~ 
000'14 
000"1' 0002 0 
000217 
00021b 
000219 
000220 
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OOIlF 
0091 
0092 
009'+ 
0090 
0091 

0099 
0091> 
009C 

0090 
009F 
OOAl 
00A2 

00A4 

00A6 
OOAll 

OOAA 
OOAC 
OOAI:;: 
00130 
00132 
00tl4 
001310 
00138 
00b9 

OOSI:l 
001:l0 
OOb£ 

00(0 
00C2 

00C4 
00C6 
00(8 
OOCA 
OO(C 

00(£ 
0000 

0001 
00D3 
OOD:; 
00D6 

0088 00 A 
001)1:l 

8g8~ 
OOEO 

OOEl 
00E3 
00E4 
OOEo 
00E7 
00E9 

OO£B 
OOED 
OOEF 
OOFO 

OOFZ 
00F4 
OOFt. 
00F7 

OOF9 

OOFS 

OOFC 

10840 0000 
oE.FF 
E.F40 FF7;< 
HKO ~F74 
H07 
03CO 0000 

£840 0000 
0004 
OA8A 

(840 0000 
CA40 0000 
4t..9( 
(F40 0000 

bA(O 0000 

00A6 

£870 8000 
£1'40 FF5A 
OOAA 

£840 FF58 
9840 FF54 
1:.510 0000 
9A40 0000 
9F40 FF5b 
l848 FF54 
(540 ~F4( 
E.954 
0901 0045 

E840 FF45 
6005 
0881 0040 

C870 4343 
(F40 0000 

0840 0000 
!>981 0007 
U840 FF3C 
(840 FF31:l 
1J3(0 0000 

OO(E 

E840 FF33 
6988 
0001 
,F6(0 FF36 
96(0 FF3E 
9F87 
03eO 0000 

0008 

EII40 FF29 
0010 
OeAl 

C840 0000 
(970 1800 
0987 

0840 FF24 
8~26 fF23 
OF8~ 
E840 fF1E 
EF40 FF1E 

OOE& 

FB(O FFI0 
£840 FFIA 
t:F'07 
D3eO 0000 

FBCO FF16 
9B(0 FF22 
9F87 
1)3CO 0000 

8ACO FF08 

OF84 
OOFe 

8740 FF05 

P 

P 

P 
P 

P 

P 

l\ 
P 

P 

P 

P 

P 

It 
It 
It 
It 

It 

It 

1.12 
It 

It 
It 
It 

It 

It 
It 
It 

It 
It 
It 
L14 
It 

L.l!> 
It 

It 
L16 
It 

* 

* * * 

* * 

1.19 

* L20 
* 

* 

* * 
* * 
L18 
* 

LUt< 
ADV 
STR 

~~~ 
LNJ 

L.OR 

~~~E 
LDt< 
AVO 
AOv 
!)TR 

IN" 

EQu 

CHECK. 
LOR 
STR 
EQU 

LUR 
LI)R 
ANV 
ADO 
sTR 
LOR 
ANIJ 
eMR 
BE 

LDR 
CMII 
bA,,1:;: 

LOR 
sTR 

I.DR 
SNE.i. 
LUR 
LI)R 
LN", 

o.(ARUS~ 
6,-1 
6.0+5 
, .0+9 
6.51n 
,.VKPU 

6.(AIW5't 
6.4 

PUT VEllMAI. (PR!NT CARD); 
'If' CARIJ!) KE.AU 'GT' 4 
'THEN' 
'BI:;:GIN' 

>L9 

4.!)UM 
SUM ;= SUM+TIME.I_100;(!)UM OF ERRUR SPEED5) 

4. r I Mel 
4.-100 
4.5UM 

rOTAL 
TotAL ._ TOTAL + 11 (TOtAL ERROR!») 

'END' ; 
'END'; 

COMPARE COLUMN CHECK!)UM~i 

5 
MI\SK ._ 'HEX' (!lOUO); 

NE.XT (OLUMNI 
0.=-32768 
6.0+3 
5 

'IF' (HECK!)UM eJ@ 'MAS~' MASK ,Nt' ~LOWAVVRE~!) 
6.0+3 
101)+1 
6.<CHE«S.$Rl 
I,LOWAVi> 
1.0+9 
4.*0+9 
4.0+3 
0.=$R4 
L13 

'~ASK' MASK 'ANU' J 'LI' 5 
, THEN' 
'tlEGIN' 

6.0+1 
6.5 
1.13 

4.=1 '1219 
4.LAtlI:;:L2 

5.ZVSTTY 
S.Ll4 
$R5.U+5 
5R4.D+6 
5.JRI:;: 

LAtlEL 2 ;" 'L I noKAL' (CCl; 

'IF' ZVOTTY 'EQ' 0 
'THEN' 

'tlE.GIN' 

REPURI ERRUR; 
'£NI)' ; 

'IF' 1 'tQ' 0 

+J@ 

EOu 5 

LOi< 
bNEi. 
EI.lU 

PUT '-ULUMNI 
LAb 
LAB 
STb 
LN", 

EQU 

L.OR 
CMV 
SA"E 

LOR 
CfoIR 
I:lNI;; 

LOR 
g¥b 
b 
LOR 
STR 

EI.lU 

tS~ 
sTR 
LNJ 

I.AB 
LAI;j 
STb 
LN", 

IN( 

6.D+2 
o,>L16 
5 

7.0+8 
l,T11 
105t; 1 
5.VKPNT 

5 

6.0+l 
6.10 
>Ll8 

4,PUE.5DO 
4.=6144 
>L19 

5.0+6 
5.1 
,,0+8 
>L20 
0.1)+0 
6.0+8 

5 

1,0+9 
0,0+8 
0.5t;7 
5,JPN 

7.0+9 
1.T21 
l,5tl7 
5,VKPT 

D+2 

6 >1.13 
EOU 5 

CI. 0+2 

'THE.N' 

PUT NEW TE.~T ("COLUMN 5"'; 

'IF' 1 'Lit 16 

'THE.N' 
'BE(;rlN' 

'INTE.GER' CORRECT COLUMN; 
'I~' PUESuO CARD STAIU!) 'EQ' 'HEX' (1800) 
'THI:.N' 

(ORKECT COLUMN I" PRINT COLUMN * 2 
'ELSI:.' 

(ORRECT COLUMN ;= PRINT COLuMN; 

put NUMt;Ek (CORRECT LOLUMN). 

PUT TEXT (". 5"); 

'END' 

'EL.5E' 
't;EGIN' 

I;; 1 +1; 

:=0; 
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000'2~ * 'GO TU' PUT COI.UMN; 
00022 OOFE OF03 6 >1..15 () 000,23 * 'END'; 
000,24 * 'END'; 
000225 OOFF 1..13 EQU $ 
000226 * M4SK ,. 'BlT!)' Ill:>, H~ MASK; 
000227 OOFF E840 FF03 ~8~ 6,0+3 
000U8 0101 604A 6,1 . 
000229 0102 EF4 FFOO ~TR 6,0+3 
000,30 * pqINT COI..UMN 1= PI<INT ("OI..UMN + H 
000,31 0104 8ACO FF01~ INC 0+6 
000,3" * 'IF' MASK 'NE' 0 
000,33 * 'THEN' 
000Z34 * 'GO TO' CHE('K NEXT C0I..UMNI 
000,3!:> 0106 6981 FFA3 eNEL 6,1..1, 
000,36 * 'fF' J 'I.. TI 5 
000,,37 * , HEN' 
0002311 * 'GO TO' ENI) UF 1..0up; 
000p9 01 06 C640 Ff.FII ~OR 4,0+1 
000 40 o OA 4005 MY 4.5 
000,41 010b 0601 0061 SAl.. 1.11 
000242 * 'V' J 'GT' 5 
00OZ43 * , HEN' 
000244 * 'GO TO' SKIP ROW; 
000,,4~ 0100 4005 CMV 4.~ 
000;,146 OlOE OAOl 0057 BA" 1..,7 
000;':41 * 'IF' CHECKSUM II:>@ 'NE' @1.0WADDRES!:i+511 'AND' J 'EG' 5 
000,46 0110 0600 0005 X 1.0R 50<CHEC<S+5 
000,4'1 011, bC05 1..0~ 1.5 
000250 0113 9b8 0000 X ~~ !>.*<1.0W4DO.$Rl 
00025~ 011:i 09 A >1.26 
00n5 * 'THEN' 
000,53 0110 C951 CMR 40=$1<1 
000,54 0117 0966 aNE >1.28 
000255 * PUT NI:W TeXT ("RUW $"); 
000~56 Oll~ Faco FEEF I.Ae 7.0+6 
000,,57 011 9BCO FEFF I..At> 1,T,9 
00025& 011' 3F87 STt> 1,$tl7 
000,,53 0110 3CO 0000 P ~NJ !:h VKI-'NT 
00026 011 F' 1.28 QU $ 
000261 * M4SK ;= 'HEX' (tlOU) ; 
000"6~ * <'HE('J(. NEXT ROWI 
000,,6~ 011F E~70 O~OO L.~R 6.=2046 
000,64 0121 E 40 F 1;;1 S R 601>+3 
000,,65 0123 L30 E-.QU $ 
000;,166 * PRINT HOw I;: PRiNI ROW -H 
000,,67 0123 118CO FEE3 DI:C 0+7 
0002611 * '1F' PRINT ROW 'ELI' -1 
000~69 * '1'-IEN' 
000'70 01~~ E640 FEEL ~OR 6.0+ 1 
000,71 0127 60FF a~~ 6.-1 
OOOiO, 0126 0964 >1.31 
000.03 * PtHNT ROW .= 11; 
000274 012X 4(01'1 ~~~ 4.11 
ooo,n 012 CF4g FEOC 4.0+'1 
000176 012 . 1..31 I;;Qu $ 

\<1......>'/ 000277 * 'V' PRINT ROw 't:Q' 10 
0002711 * , -lEN' 
°80'7~ 012e E:.B 4O FE:.OA ~DR /).0+7 
o 026 012E 6 OA MV 6,10 
000'61 012F 0964 81'11:. >1..32 
000262 * PRINT ROW := 121 
0002P gB? 4COC L.DV 4.12 
000, 4 'F40 Ft::D) STR 4,0+7 
000,6!:> 0133 L32 EQU $ 
000;.:66 * 'IF' CHECKSUM@51!' 'MASK' MASK 'NE' @L.UWAOORES~+)@ 
000267 0133 E.640 FI;;CF L.DR 6.0+3 
000268 0135 E500 0005 X AND 6.«HEC(S+5 
0004!69 0137 <'640 FECb loOK 4,0+3 
000<:90 Ol3A lCO, L.DII 10!:> 
00n9~ 013 <.)~ 0000 l\ ANI,i 4.*<1..0W~OD.$Rl 
000,,9 013e 1:9~ CMR 6.=$/<4 
000293 0130 0901 U021 81;; 1.33 
000~94 * ''''ASK' MASK 'ANI)' J '1:",' 5 
000;:95 * '~I1~N' 000296 * , E IN' 
000,97 013F 9940 FECl CMR 1.0+1 
0002911 0141 0961 00 lI.l SNt:: L33 
gOO;:Z9 * LAtll:L 2 := '1..1h.RAI. , (CR) ; 

003 Ii 0143 E~70 435Z L.OR 6.=11234 
000;;01 014, E 40 0000 P STR 6.LAbI;;L2 
000302 * 'V' lVOITY 'I::Q' 0 
00030;; * , HEN' 
888~g; * '6I;;GIN' 

0147 C640 0000 P ~OR 4.ZVSTTY 
00030b 0149 4961 0007 Nt..l 4.L34 
000307 014tl 0640 Fftl9 LOR SR5.0+5 
000306 0140 '640 F 69 I.. DR $R4.0+7 
000309 * LOAI) R4 R:;' 'I-'RINT ROW. "'RINI CAI<V); 
000310 014F 03CO 0000 LNJ !:>oJRE 
000311 * RE. ... OI<T ERROR; 
00031.2 * 'END' ; 
000313 Opl FBCO FE6/) 1.34 LA~ 1.0+8 
000314 o 53 1;;~40 FEb3 1.1) 6.0+7 
000315 0155 EO~ STI< 6.$87 
00031b 01!i6 03C 0000 P LNJ 5.JI-'N 
000317 * PUT NUM,I:.R (PRINT ROW); 
000318 * PUT lEX (",$"1; 
000319 01'1 F8eo FI::AF tAb 7.0+11 
000320 015 9t1CO FI:U Ab 1. T35 
0003021 015& 9FII7 ST8 10$IH 
000302.2 015 03<'0 0000 P LNJ 5.VKPT 
000323 * 'END'; 
000324 015F L.33 EGU $ 
00032::; * M~SK :: MA~K/2; 
000~20 015F E640 fEA3 L.OR 600+3 () 000327 0101 0061 SAR 6.1 
000328 010' H40 FEAO STR /),1)+3 
000329 * '11' , MA~K 'Nt:;' 0 
000330 * 'THEN' 
000331 * 'GO TO' eHf.~K NE~T ROW; 
888H~ * SKIP ROW: 

0164 6961 FFbE 8Nt.L 60L.30 



C."" 
" 

( 

("" 

000334 
OOOH!) 
OOOHo 
000~37 
000336 
000H9 
000340 
8g8~z~ 
000343 
000;;44 
00034~ 
000340 
000347 
000~46 

g8g~~Z 
ggg~~~ 
OOO~!);; 
000354 
00035!> 
000;;!)0 
000351 
0003511 

. 000359 
000.300 
000301 
0003b;: 
0003b3 
000304 
8g8~g~ 
000307 
000306 
000309 
000310 
000311 
0003n 
000373 
000314 
ooon!> 
000310 
000377 
OOOnts 
000379 
000380 
88H~U 
000383 
000384 
0003115 
000380 
000387 
000386 
000389 
0.00390 
000391 
000;:192 
000393 
000394 
000395 
000390 
000397 
0003911 
000399 
000400 
00040l 
00040~ 
000403 
000404 
000405 
00040b 
000407 
000408 
000409 
000410 
000411 
000412 
000413 
000414 
0004l!> 0004 0 
000417 
0004111 
000419 
000,,20 
000421 
000422 
000423 
000424 
00042!> 
000"20 
00042"7 
000"211 
000429 
000"3v 
000431 
000,,32 
000,,33 
000"3,, 
000"3!> 
000430 
000437 
000"38 
000"39 
000,,40 
0004"1 
000442 
0004,,3 
000"4" 
00044!) 
000440 

TITL.E 

010b 
01b8 
01b9 
Olbtl 

0100 
OloF 

0171 
0113 
0114 

0110 
0118 

017A 

8Ht 
01110 

0182 

0164 
01110 
01811 
01119 °lllb o 110 
o SF 
0190 

01n 
0194 
019!> 
0197 

0199 
019tl 

0190 
019F 

OlAl 
01A3 

St~~ 
OlM 
01AS 

OlAO 

OLAF 
01b1 
Olb) 
01B4 
Olbo 
o HIts 
OlBA 
01B6 

8tg~ 

sta 
01C4 

OlCo 

01(& 

OleA 
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0100 
E800 0000 
t.~y~ 0000 
0881 0020 

9940 
0981 

E21a 
8250 
tF40 

(870 
C.F"O 

08"0 
5981 
0840 
C;840 
1)3eO 

0184 

Fseo 
913(.0 
9F87 
1)3C;0 
FIKO 
k;.840 
EF07 
03eo 

0192 

FE93 
OOll 

0000 

0000 

4344 
0000 

0000 
0007 
FE80 
0000 
0000 

FE83 
Ft99 
0000 
Ft1C; 
0000 

0000 

E800 0000 
~~y~ 0000 
OA81 0025 

9940 FEb7 
0981 0021 
E218 0000 
EF40 0000 

C;870 4::147 
(F40 0000 

0840 0000 
6~2b ~~~~ 
(840 0000 

03C.0 0000 

OLAF 

Fseo FE58 
9B(0 FE13 
9F87 
03(0 0000 
FBeo FE,l 
~840 0000 
EF07 
03CO 0000 

6AC;0 FE43 
OF8l fE9A 
OlCl 
E840 0000 
01::07 
EF40 0000 
03(0 0000 

1l3C8 FE37 
OleA 
83CO 0000 

x 
X 

P 

P 

P 

P 

P 

I' 

X 

X 

X 
P 

P 

I' 

p 

p 

P 

P 

P 

P 

P 

L.27 
* 

* * 
* 

* 
* * * 

* 
* * L.3S 
* 

* * L37 
* 

* * 
* 
* 
* * * 

* 
* * L.41 
* 

* * * * * * L.8 

L.7 
* 

* 
* * * 
L.1 

EQIJ 
L.DR 
~~~ 
BA(JE 

CMf< 
BN~ 

~~~ 
STR 

L.OR 
STR 

EQU 

L.Ab 
~~g 
t~~ 
L.DR 
STR 
L.NJ 

EQU 

LOR 
~~~ 
BALE 

eMR 
6NE 

~¥~ 
LOR 
ST,R 

L.DR 
BNEl 
t8~ 
L.NJ 

ECo/V 
L.Ab 
LAb 
STb 
L.NJ 
L.Ab 
L.OR 
STR 
L.NJ 

END OF L.OOP; 
'E;NO'; 

$ 
'IF' CHECKSUM 

o,<CHEC(S+o 
100 
o,*<L.OWAOD.$Rl 
L.37 

'THEN' 
'ilEulNI 

1,0+1 
L.37 

BIT COUNf:; @L.OwADORESS+6@ - ~HEeKSUM @o~; 
0,*<L.OWAOO.$R1 
;iH6 
o ,BlTc.oJ 

!i,lVITTY 
5,L.38 
IR!),O+!> 
$~4,BITt;OU 

5,JRE 

I' 

7,0+8 

t:n~ 
5,VKPNT 
7,0+6 
o,blTCOJ 
0,$67 
"VKPO 

$ 
'END'; 

L.ABEL. 2 :" 'LUeRAL.' /CD) i 

'If' Z.VOITY 'EQ' 0 
'THk;.N' 
'b~G1N' 

'END'; 

L.OAO R4 H~ IBIT COUNT, PRINT CA~O)i 

REPOHT ERHOR; 

PUT NEW lEXT ("VROPPEDI"); 

'IF' CHECKSUM @o@ 'GT' @L.OW ADDRE~S+6@ 'AND' .I 'EQ' 0 
o,«HEC<S+o 
1,0 
o,*<L.OWADO.$~l 
L.II 

, THI::N' 
'BEGIN' 1,1)+ 1 

L.8 
6IT COUNI ;= CH~CKSUM @o@ - ~L.OWAOORESS+o@; 

0,*<L.OWADD.$R1 
6,IHTCOJ 
4,=17Z2, 
4,L.AtlEL.2 

!>,tV$TTY 
5, 41 
IR!>,1)+5 
IR4,BITCOU 

".IRk;. 

1 

7,0+8 
1,T42 
l,$B7 
5,VKPNT 
7,0+8 
o,BlTeOJ 
0,$67 
!>,VKI'D 

'ENO' ; 
'END'; 

LABEL. 2 ;" 'L IT~RAL.' (CG) I 

'ENO'i 

L.OAD R4 ~~ IBIT COUNI, PRINl CARO); 
REPOHT ERROR; 

PUT NEW 'EXT I.PICKED$"); 

END OF PROCEOURE; 
INC 0+1 

PUT DECIMAL. IBIT COUNT); 
lO~ I~ CHtCKSUM @J@) 
(OJ- FOR L.i)OP ) 

B L.6 
EQU $ 

L.OW AOOHI::SS := ~OW ADDRESS. II 
LOR o,L.OWAD; 
ADv 0,7 
STH 6,LOWAO~ 

TlMt OEL.AYtO 
L.NJ 5,.1 0 

'ENO'; 
't::ND'1 
'FINl::iH' 

.IMP 
EQU 
.IMP 
XLO<. 
ORL LINK 
XL DC. 

~t8~ 
XL.BC 
XL. <. 
XLDe 
XL DC; 
~t8~ 
XLO~ 
XL.DC 
XLOC 
XL.DC 

IUF SEuMEN1) 

*0 
1 
ZKSEX 
ZK$~X 
lK$EX 
VKPT 
VKPNT 
VKPO 
VKGB 
PUI::!:>OO 
SETTOH 
L.ABEL.2 
eAkO!:>H 
BIT(OU 
L.OWADO 
THIEL 
SUM 
TOTAL. 

101- P~OC~i.lURE) 



T lTLc 

000447 
00044b 
000449 
0004~0 
000451 
00045" 
000453 
000454 
000455 
00045b 01C( 

0000 . ERR COUNT 
... 1.. 

OOlA 
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XLO<' 
eTRL L1NK 
XLOC 
XLu<' 
XLCK. 
XLU<' 
XLOC 
XLU<' 
xLuC 
EN!) 

Z"'TTY 
ZV$TT 
<'HcCKS 
lOWORL> 
JRE 
JIO 
JPN 
JTLl 
A5KNI;:X 
ZVKJC<..ZVKJCC 
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11 TLE 

;':'VI<.J\..S.LIST 
OOOOOL 
000002 
gg8gg~ 
OOOUO, 
OOOUOI> 
000U07 

OOOUOlj 
OOOUO", 
000UI0 

000011 
OOUUlc: 
000013 

000014 
OOOUlS 

000016 
000017 
OOOUllj 
00001'1 
OUU02U 
000021 
000U2;: 
Oooon 
000024 
000025 
00002b 
000027 
00002lj 
000029 
00003U 
000031 
000032 
000033 
000034 
000035 
00003b 
000031 
000036 
000u39 
000040 
000041 
000042 
000043 
000044 
000045 
000046 
000041 
0000411 
000049 
000050 
oooo~~ 
888853 
000054 
OU0055 
000U5b 
000057 
00005lj 
000U59 
888gg~ 
000U62 
000U6~ 
000064 ' 
000065 
00006b 
000Ub7 
OOOOblj 
000069 
000U70 
000071 
000072 
OOOU73 
00007'4 
OOOOH 
000076 
000017 
000078 
000U19 
OOOOIlU 
00006l 
000062 
00006J 
000064 
000065 
00006b 
000U67 
000066 
000069 
000090 
000091 
000092 
000093 
000094 
000095 
00009b 
000097 
000096 
000099 
OOOtOO 
000 01 
OOOlO~ 
000103 
000104 
000105 

0000 
OOOb 
oooe 
OOOF 

0015 
0011> 
0017 
QOIA 

OOZo ooa 
0023 
00,6 

00,11\ 
ooz\.. 
002U 

OOlF 
0031 
0032 

0034 

0036 
0031j 
003A 
003<' 

0030 
003F 
0041 
0043 

0045 
0047 
0048 
004A 

004\.. 

004£ 
0050 
0051 

88§~ 
005b 
0057 
0059 

005A 
005<' 
005E 
005F 

OObl 

OOb~ 
0065 
88Z3 
OOI>A 
OObC 
0060 

OObf 
0071 
0073 

0074 

0071> 
0077 
0079 
007b 
007D 

0071:;: 
0060 
0062 
0064 

006b 
0066 
0069 
0066 

0060 
006F 
0090 
0092 
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002f 
002A 
000& 
0000 
0014 
5455 
45Sb 
4F4E. 
4524 
0015 
5455 
4556 
41'46 
4E45 
UOOE:, 
2(;20 
4720 
4524 
002A 
111-00 
0011 
01'61 

524E 2044 
4943 4520 
2D4(; 4941:. 

524E 2044 
4943 4520 
41>21) 4C49 
2400 

5152 41'41:: 
5354 4154 

0001 

0096 

I)FCO FFOO 
£607 
1:.1'40 FF<.t. 

OF\..O FFDO 

~~(g f~~g 
9Beo 0000 
9F81 

01'00 oooe 
1:.840 FFFE 
EF40 1'1'(;5 
03eo 0000 

t2CO 0000 
~~4Z FFB8 
0901 006\.. 

IjACO 0000 

(;840 FFB2 
4D01 
0989 

FIK8 
~F~7 
D3 eo 
01'88 
005A 

FBeo 
9tKO 
91'67 
1)3eO 
0061 
8740 

£640 
1>062 
Hz8 
t.240 
6A27 
6140 

FF63 
FFB6 
0000 

FFAB 
FFb9 

0000 

FFA2 

0000 

I'F9F 
FF96 
FF9B 

FF95 

1:.640 FF93 
Eno 7FFF ' 
6AID 

1)3eO 0000 

6DOl 
ngA ~~gg 
96C.0 0000 
91'87 

01'00 oooe 
~640 FFFE 
~F40 1'1'65 
03eo 0000 

Eleo 0000 
1>041 
E940 FF71 
0901 HAC 
8Aeo FF7!:I 
OFEO 
6Aeo FF73 
OFD6 
0093 

K 

x 

p 

P 

p 

p 

P 

x 

P 

O!lll9178 

O::KCOM o 
T6 

T8 

T20 

,VKJeS 

It 
It 
It 
Je~ 

It 
It 

L3 

It 
Nl 

It 
It 
It 

It 

It 
It 

It 
It 

L5 
It 

L7 
L9 
It 

LIO 

Ll, 
It 
It 
L.l3 

It 
It 

It 
It 

It 
N2 

It 
It 
It 

It 

Lllt 

Lll 

TI:.XT 
I)C 
TE.XT 

TEXT 
0(; 
TEXT 

EQU 
SAvt 

W 05/19118 1422.9 1&61>6700uo 
I.VKJ<.S.'HEV 00' 
Je~ 
t:VKJC!> 
8 
1100 
20 
'TUHN O;VICE ON-L.IN' 

'Ei' 
21 
'TUHN DEVICt OF~-LI' 

'Nl:.i' 
14 
'. WHON~ STAT£!Io' 

i 
<O::K<'OM+l.Z'OOll' 

b Ll 
'PRO\..I:.DURt' <'HE(;K STATE ('VALUE' 'INTE~EN' STATE SHUULD Bt); 
'BEGI~~TI:.~tR' K.I.Ji 

STb 5.!) 
L.OR 6.$67 
STR 6.0+1 
XLU<. O::ViER 
STb $B5,O+5 

II. ,. 0; 
NEAl) ~TATUS A~AIN: 

eL D+Z 
L.Ab 7.0+b 
LAb 1.STATWA 
STb hib7 

INOUT (StATUS ~AS.IN~UT STATUS WOH!) fOe); 
NOP <IOWOHD+12 
L.DR b,Nl+1 
STR b.O+" 
LNJ !I.JIO 

'IF' 'BITS' @l,15@ STAIUS WA~ 'NE' ~TATE SHOUL.I) Bt 
ITHtN' 
'B~C,!N' 

L.LH b.STATWA 
SON b.7 
CMf< 6.0+1 
BE L4 

tHHON FL~G :; ERHOR FLAG + 1; 
INC. U~HORF 

LOR 
C.MV 
aNI;; 

LAb 

~~~ 
LNJ 
B 
EQu 

LAB 
LAb 
STu 
LNJ 
EQU 
eL 

LON 
SAR 

C~~ 
SUb 
6C,i. 
CL 

LOR 
SUB 
6G, 

LNJ 

~~" 
LAB 
LAb 
STb 

NOlI 
LOR 
STR 
LNJ 

LLH 
SOR 
eMR 
61:. 

INC 
B 
INC 
~QU 

'IF' STATE SHOULD BE 'I;;Q' 1 
!THEN' 
4.0+1 
4.1 
>L5 

PUT 
'I:.LSE' 
7.0+6 
1.T6 
1.5B1 
5.VK~NT 
>L1 

NEW n:/([ ("TURN OEVH.I:. ON_LINE::5") 

$ 
PUT NEW TEXT '''TUNN OEVl~E OFF_LINES"); 

7.1)+6 
1.T8 
1.5B7 
5.VKPNT 
$ 
0+4 

'FOH' Jl:0 'STE::P' 1 'UNTIL' SPEEO/4 
6.SPEEIJ 
6,Z 
b.O+b 
6.0+4 
6.0+b 
b ,>Lll 
D+3 

'FOR' 1::0 'STEP', 1 'UNTIL' 'NEX' (71'1'1') .OU' 
'BI:.GIN' 
b.0+3 
6.;32767 
6.>L14 

'IF' 
5.VKGB 

""EN' 

GE::T BRE::AK 'tY' TRuE 

'GO TO' ASK NEXT; 
6,1 
ASKNEX 
7.D+7 
1.STATWA 
1.ib7INJUT (STATUS WA~. INPUT STATUS WOND .O@)I 
<IOWOHD+IZ 
6.N;!+1 
6.D+6 
5.JIO 

'IF' '6ITS' @1.15@ STATuS WAS 'EQ' STATE SHOULD bE. 
IT-IEN' 

,~O TO' HEAD ~TATUS AGAIN; 
6.STATWA 
6.7 
6,0+1 
L3 

'END'; 
D+3 
>L13 
0+4 
>LI0 
$ 
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000106 * ONN=l~+~iTHOUT 000.07 ** REPOIH ERkOR CONSOLE - WRONG STATE; 
00010tl ** OR AFTER !)TH ME!)MGE; 

0 000109 0093 8ACO FF6E IN(. D+2 
000110 * LASt::L2 ;= 'LITERAL' I(.SI; 
000111 0095 E870 43!)3 LDR b.=17l35 
OOOp" 0097 EF40 0000 STR b.LA6EL, 
000 13 * 'IF' K 'EQ' 5 
000114 0099 Ctl40 FFbtl LDR 4.D+2 
000115 0090 4005 CMV 4.5 
000116 009(. 0905 Bt 'obl8ZVDlTV 000117 * 'tQ' 0 
OOOlltl * 'THEN' 
000119 * 'I:!tGIN' 
000120 * 5.zviV~~ R4 

k5 AND RI;. ... OI<T ERKOR (STATU!) WA~. 
000121 0090 D840 0000 P LOR 
000122 009F 5981 Ff98 tlNtl 5.1.3 
000123 OOAl LI8 EQU S 
000124 OOA! (.840 0000 ... LDt< SR4.!)TATwA 
00012!) OOA 0840 0000 P LOR SR!).STAIU!) 
000120 OOA!) DCCO FF5F LDb S6!).D+~ 
00012"r 00A7 DFCO 0000 T !)Tb S65.+SA 
00012b 00A9 0380 0000 X LN') SI:!!).<lVSiER 
000129 OOAt! OF80 T 6 >+$i:l 
000130 OOAC OOAC $A D(' <$ 
000131 OOAO 0000 X Dc <LAl:!tLl 
00013" QOAt SI;) ORG $ 
000133 * STATU!) SHOULD 6EI; 
000p4 OOAE FI;)CO FF57 LAb 7.D+6 
000 3!) OObO 98CO FF71 LAtj 1.T20 
000130 0062 8Ftn STti 1.567 
000137 OOtH 3CO 0000 P LNJ !).VK ... T 
000138 * PUT TEXT ~H. WRONb ~TATt~H); 
000139 * 'GO TO' A K NtXT 
000140 * 'END' 
00014~ * 'ELS!::;' 
00014 OOB!) 83(.0 0000 P JMP ASKNEX 
000143 * '<:'0 TO' READ STATUS A<:.AIN; 
0001 44 * 'END'; 
000 4:> 00b7 F8CO FF4E L4 LAg f.D+o 
00014t1 OOb~ 9SCO 0000 P LA l,STATWA 
000141 OOb 9F87 STd !'~IH 00014& * 'END,INOUT I T TUS NAS,INPUT STATUS @O@)' (CLEAR ATlt:.NT1UN SIT) 
000149 * 000150 OObC ,OFOO OOOC X N3 NOP <IOWORD+12 
OOOpl OOSE E840 FF~E LOR tI.N3+1 
000 5" OOtO EF40 FF4b STR tI,O+" 
000153 00 2 03CO 0000 P LNJ 5.JIO 
000154 * 'I:.ND'- (Of !)E<:'MI:.NT) 
000155 * 'FIN~~H' 
00015b 00C4 aB c8 FF36 JM *0 000157 o C6 l.1 I:.Qu $ 
0001'1$ OOlb tl:lCO 0000 P JMP U.$I:.X 
000 59 XL(J(. lK:i> I:. X 
000160 ORL LINK lUEX 
000161 XLOC VKPT ; OOOlb" XLOC VKPNT 
0001t13 XLO(. VK(;'b ~. 
000ttl4 XLO~ !)TATWA 
000 o~ ~t8c STATUS 
OOOLbb LAbELl 
000Ltl7 XLO(. LAbEl.2 
000161$ )(.LO(' SPEI:D 
000169 XLOC ERRO~F 
000170 XLvC lVUTY 
000L71 <.:TilL LINK lVSH 
0001U XLVC IOWOIW 
OOOL7~ XLOC JIO 
0001"7 XLIJ(. ASKNEX 
000175 oOCa 002A END lVKJCS.i:VKJCS 

000 I:KR COUNT 
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I:. LVI<-Jt,T.L.IST 05119178 14fhE~ W Olil19178 1422.9 ::'4f3800VO 
°8000~ ZVKJI:.T,'fl"'V 00' 
o 000, 0018 XDEF Ji:.T 
000003 0013 ~8M~ ZIIKJET 
000004 0008 6K<"OM 8 

C 
OOOOO~ 0000 0000 RE!)V 5.0 
000001> 0005 OOOt 15 DC 10 
000007 

88810 
2e, 4154 2024 TIOXT '. AT 5' 

OOOOOs oooX 0012 110 ~~XT ~8<"AROS PIOR 000009 2043 4152 44!>3 MINUH.5' 
OOOL) 2050 4552 2040 

~3!~ 5554 4514 
000010 lllKJET ~"'V 5 
000011 0013 8FOO 0001 I<- AvE <lK('OM+l.Z'OOll' 

888gB 
0015 DOll 
0011> OF-Sl 003A 'P~O('EDURIO' tAL.<..ulA1E t:.L.APSI:O TIMt:.C'VAL.Ut:."lNTEGER' NUM~ER OF <"AkOS); * 

000014 * 'BEGIN' 
000015 * 'I NTt.GER , TIME; 
0000110 oot d DFeo FFE7 JET ST~ 5.0 
000017 00 A EB07 L.O 1o.5tl7 
000018 001t! EF40 HE!> STR pUT NUM~l~+tNUMBER 000019 * OF <"AROS); 
000020 001~ HICO FFE5 ~AD 7.D+3 
000021 001 tf07 TR o,5tl7 
OOOOU 0020 D3CO 0000 P L.NJ !I.~PN 
000023 * 'IF' I:.RRO FL.A~ 'NE' 0 
0000~4 * 'THEN' 
0000 5 * 'UO TO' END ('PM; 
0000210 00201 10840 0000 P L.DR o.ERRORF 
000027 0024 10981 OO,A BNI;.Z 1o.L.4 
OOOO~jj * PUT TEXT C". U $"1; 
0000 '1 OOZI> F6eo Ffoe L.At> 100+3 
000030 0028 91leO FFDe ~~g t :~G7 000031 OOlA 9F87 
000U3" 002b D3eo 0000 p L.NJ 5.VKPT 
000033 * 'eODt."6EGIN'~ 
000034 00,1,) E840 0000 I' L.DR 5RIo.<..K fM 
00003!> 002F F840 0000 P L.DR 5R7.ZHR ee 

8g88~~ * ~~~I=$R7 * COiWERT TO 11I.K!) (.OUNTED THl!) TIME 
gOO03jj * Dlv 5R7.=00 DiViDE 6Y sE('ONO!>/MIN 
0003~ 88H 8,57 ~f~ =ilH 
000~4 f370 003C ~ln.=100 
000041 * ~ III 00004<: * UB $RIo._30 CHl;;eK REMAINDIO~ 
000043 * SL.~ 5~10.>+$A GRt.ATER THEN liZ 
000044 0034 1:.,70 001E SUt! $ 10.:30 
000045 0030 1>800 T SL.l $RIo.>+$A 
000040 * lC1l1 
000047 * Ne =$R7 6~~~~1~5R8U81150~sL.1:. 000048 * $A ('l :$RO PRE<"1!)10N =0 
000049 0037 8AD7 t~C =$1<7 
000050 00311 11750 $A =$Ro 
000051 * l('tl1 00005~ 0039 F~40 FFC7 SWR $R .D+A 
000053 0036 ~ 40 0000 P MUL. 5R7,HE TZ 
000054 * ICIl1 000055 0030 F340 FFO DIll $101 .0+1 
0000~1o OO~F FF40 FFCf STR 5R1oD+2 
0000 7 00 1 FBCO FFC tAb 7.0+3 

(~ 
000058 004';1 Ep40 FFBE DR Io,D+2 
00005Z 0045 ~ 07 ~TR ~'$~~ 000010 0041> 3eo 0000 P L.NJ NUM6~~ IT 1 ME» ; 000001 * PUT 
000002 00411 Flleo FFIlA L.At> 1.0+3 
0000103 004A 96CO FFBE L.Ab 1.TIo 
000004 004<.. g~~~ !)Tt> 1.5t17 
0000105 0040 0000 P L.NJ 5.IIKPT 
00001oe. * PUT TEXT C· CAi<DS PER MINUTE)"); 
0000107 * t::ND <..PM: 
000008 * 'l:.ND'; 
00006Z * 'END' • 
00007 * , F1N~~H' 
000071 004F 83C8 FFBO L.4 JM *0 
00807~ g~eh L.l 5~~ !K$EX 00 07 00!>1 0000 P 
000074 XL.CiC lK$EX 
000075 CTRl L.INK ZKSEX 
0000110 XlO~ ZHRTCI. 
000017 XL.O VKPT 
Og007S XL.O~ ~~~MF o 007 XL.g 
000080 Xl C CKSt::M 
0OO08~ XL.OC JPN 
oooo~ . 0053 0013 END lVKJET,i:IIKJt::T 

0000 ER COUNT 
tL. 
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I:. 4V~JFB.LIST 05119118 14Z3.0R W 05/19Ffa 14Z3.0 '-7Ib~OOOO 
OOOOO! TITL!; lVKJt-lhJkEV 00' 
(JOOOO, 0000 XDH JF6 
000003 0009 ~8~~ lVKJFtI 
000004 oooa ZKC,OM 8 

C' 00000~ 0000 0000 0 RI::5V 9.0 
000006 0009 ,VKJf6 EOU S 
000001 (J009 8FOO 0001 K 5AVl:. <'-KeOM+ 1.l' 0011' ,J 

000t! 0011 
000008 OOOl OF9f- 6 >Ll 
000009 * 'PROc'~DUk~' FiLL 6UFFER('INTEGER' 'ARRAY' BUFFERNAM~; 
OOOUIO * 'VALUE' 'lNTEGEK' WORDS.VALUE); 
0000 1 * 'bEGIN' 
00001Z * 'lNTl:.GEH' 1; 
000013 0001> DFeO FFFZ JFb 5Tb 5eO 
000014 OOOF 8F87 RSTH S 7.l'OFOO' 

0010 Of"OO 
OOOul!;> 0011 8F40 fFEF SAvl:. D+1.Z'0/'00' 

0013 OFOO 
VOOOlb 0014 8740 fFFO L3 eL 0+5 
000011 * 'FOR' 1;=0 'STEP' 1 'UNTIL' WURD5-1 
0000111 * '1)0' 
000019 * 'BEGIN' 
OOOOZo 0010 t:~40 FFl:.e LOR b.0+3 
OOOOZl 0018 b FF AOV 6.-1 
0000z£ 8316 I:.F40 FFEe 5TR 6,0+b 
000023 t:840 FFE9 L4 LOR 6.0+5 
OOOOZ" 0011) 1:.240 FFE8 ~~2 6.0+b 
OOOOZ!;> OOlF 6AOA b.>L~ 
OOOOZb * 6UFF!:: NA~E @lil ;= VALUt.; 
OOOOZ-' v020 9848 FFE4 LOR 1,1)+5 
0000211 002, E84 FFa 1 sy~ b.D+4 
000029 0024 Fls 00 1 6.11<0+1.$1<1 
000030 * 'ENI>'; 
000031 * 'END' ; 
000032 0020 SAC,O FFDE Ii'll 0+5 
00003:1 00211 OFF3 6 >L4 
000034 It '~NO'· (OF SI:.G\1ENT) 
000u35 * , IN~~H' 
000030 0029 113CS FF06 L5 JM *0 oooon 0026 Ll EOU $ 
0000311 002t! 83eO 0000 P JMP lKSEX 
000039 XLOC. ~K$I:.X 000040 CTRI.. LINK KS X 
000041 U02!) 0009 ENLl VK~FB.'VKJF6 

0000 E.kR COUNT 
lIeL 

c 
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I;: lVKJFC.LIST 05/19178 14,3.01< W O~/ 19178 1423.0 -'0409001,)0 
OOOOO~ TlT~E ZVKJFC,'REV 00' 
00000 0009 XO~ JFe 

(~~ 
000003 0005 XD F lVKJfe 
000004 0008 ZKCOM eOMM 8 
000005 0000 0000 0 Rf.;'V 5,0 
000006 0005 ZVKJFC f.QI,) I 
000007 0005 81'00 0001 SAVE <ZKCOM+l,Z'OOll' 

0007 0011 
0000011 00011 O~9C 

,.,ROCI;OURt;.' tR~ATl 000009 * FUNCTIUN COVES ('VALUI;:' 'INTEGEH' CHANNEI.); 
00001 0 * .tlEC,IN: IN'TEC,ER' 0000 1 * I; 
000012 0009 Of-CO FFF6 JFC STI;) ~,V 
00001;, OOOb E807 LOR o.lbl 
000014 oooe EFitO FH4 STR o,V+l 
000015 0001:: 8740 FFF3 1.3 CL 0+2 
000016 * 'FOH' 1:;:0 'STEP' 1 'UNTlL' 10 '00' 
000017 * 'tlI;GIN' 
008°1& 0010 E848 FHl L4 LOR 6,0+, 
00 019 0012 6EoF AOV 6.-16 
000020 OOD 6AOF but. 6,>L5 
000021 * 10 WORV@It' ;; 'tilTS! iH,O@ 10 WORO@l@ 
oooou 0014 E840 FFEC LVR 6.0+1 
000023 0016 9840 FF&1:l LOR 1,V+2 
000024 00111 ~1I10 00 0 X LOR 4.<10WO~0.IRl 
00002~ OOIA 570 007F AND 4,;:Z'007F' 
000026 OOIC 1::454 OH 6,;:$R4 
000027 OOW £Fl0 0000 X STR 6.<IOWO~0.$1<1 
0000211 * 'UNION' CHANNt:L; 
000029 * '1:1'10' ; 
000030 * 'ENV'; 
000031 OOIF 8AlO HE2 INC 0+2 
00003, 0021 OFEF Ii >1.4 
000033 * 't:ND' ; (OF St::G~t:NT I 
000034 * 'fIN~SH' 
00003~ 0022 83C8 FFOLl L5 JM *0 
000036 0024 Ll t:.(,jU $ 
000037 0024 113CO 0000 JMI' lKSEX 
000038 XLO<': ZI<.SEX 
000039 eTRL LINK ZKSEX 
000040 XLUC IOWORD 
000041 0021> 0005 I::N(I t.VKJFC,(.VKJFC 

0000 lkR COUNT 
~@L 

( 

c···· 
., 
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lVKJ6C.Ll~T 
000001 
OOOOOZ 
000003 
000004 
000005 0000 
000000 
000007 0000 
000001$ 
000009 
000010 
OOOOH 
OOOOlz 
000013 
000014 
000015 
0000'1e> 
000017 
000011l 
000019 
OOOUZO 
OOOUZl 
000022 oooon 
000024 
000025 
000.020 
000027 
000021:1 
000029 
000030 
000031 
000U3': 
OOOOH 
000034 
000035 
00003e> 
000037 
000036 
g88g~Z 
000041 
00004~ 
00004:; 
000044 
000045 
000040 
000047 
000041:1 
000049 
00005u 
000051 
00005;! 
000053 
000054 
000055 
000050 
000057 
000058 
000059 
000060 
000061 
00000' 
000063 
000064 
000005 
000000 
000067 
000061$ 
000069 
000070 
000071 
oooon OOoon 
000074 
000075 
000070 
000017 
00007& 
000079 
000080 
000081 
00008, 
000083 
000084 
000085 
000086 
000087 
000081$ 
000089 
000090 
000091 
ogoon o 0093 
000094 
000095 
000096 
000097 
000091l 
000099 
000100 
000101 
0001 0': 000 03 
000104 
000t 05 000 00 
000 07 
000101l 
000109 
000110 
000111 

OOOF 
0010 

001': 
0014 
001~ 

0017 

0011$ 
OOlA 

001C 
001t: 
OOlF 

0020 
0021 

0023 
0025 
0027 
UOZIj 
00'9 

0026 
002D 
OOZE 
0030 
00:;, 

0033 
0035 

g8H 
0036 
0030 
003E 
0040 
004;! 
0043 
0045 
004" 
0049 
0046 

0040 

004F 
0050 

0052 

0054 

0056 
0058 
0059 

0056 
0050 

005F 
0061 
0062 
0064 
0060 
00Cl8 

0069 
OOoB 

OOCIC 
0061:. 
0010 
oon 
0074 
0075 
0017 

0012 
0000 
0008 
0000 
0000 
8FOO 0001 
0011 
OF81 0109 

OflO FFEO 
1::807 
t:f40 fFEB 

6936 

C870 OOAB 
CF40 FFEO 

D2CO 0000 
~1)40 
0984 

7C10 
FF40 FFE6 oon 
a740 0000 
FIKO FFE3 
6C01 
t:F07 
D3CO 0000 

E840 0000 
~~eA FFDA 
96CO 0000 
9F87 

A6COFFCD 
AFCO FFI)4 

C840 FFDO 
CF40 FfDl 
03CO 0000 
Of90 
flKO FfCA 
96CO 0000 
9F87 
~~t8 ~~~~ 
E840 FFCO 
Ef40 fFCl 
1)3CO 0000 

0041) 

8740 0005 

~~2b FF64 

8740 0000 
0054 
8740 FFAI) 

E840 FFAIl 
ClEf5 
6AOl 003E 

11740 FfAA 
8140 FfA5 

. E81t0 0000 
61:.FF 
EF40 ffA5 
1:.840 fF9E 
t:240 FFAl 
6AZO 

E81t0 0000 
ClB8A 

C840 
9840 
C510 
CF40 
OF89 
E840 
9840 

Ff98 
FF94 
0000 
fF94 

fF8F 
Ff8B 

K 

P 

P 

p 

P 

p 

P 

P 

P 

P 

P 

P 

x 

05/19/18 

ZKCOM 
I) 
ZVKJ(,C 

* * * * * * * J('C 

* * * 
* * 

* * 

* 
L4 
* 
* 

* * 

* 
* 

L5 

* 

* 
* 
L7 
* 
* * L8 

* 
Ll0 
* * * 

Lll 

* * 
* * 

L13 

1423.0R w 
TITLE 
XOEF 
XD~f 
COMM 
RE!)V 
EQU 
SAil I:. 

0~/19118 1422.4 
ZVKJGt.'REV 00' 
JGC 
lVKJC.t 
8 
13.0 
$ 
<4::KCOM+1.Z'OOll' 

B Ll 

19211700UO 

'PROCt:OUR~' GI:.NERATE CHECKSUMS ('VALUE"lNTEGER' R~AD OR PUNCH) I 
'I:IE('lN' 

'INT~GER' J.I; , f 1~Tf.(,t:R' CO,.UMN CHI.:CK; 
, NTI:.GER' MA;;>K; 
'INTEGER' RON CHECK; 
'INTI:.Gl:.k' Tf.MP; 

e~~ ~:~1l1 
STR 6.0+l 

'If' READ OR PUNCH 'NE' 0 
'THEN' 
'Bt';.GIN' 

BE":' 6f>L3 
, NTI:.GE~' IiYTES; 

LDR 
STR 

LLH 
CM\i 
I:INE 

LDV 
STR 
EQv 

CL 
LAti 
L.OV 
~TR 
LNJ 

LOR 
BEVN 
LAb 
LAIl 
STb 

LAo 
STb 

~~~ 
LNJ 
B 
LAb . LAd 

eA~ 
STd 
LOR 
STR 
LNJ 

6YTI:.S ;= 171; 
4.=111 4I D+II 
, f' '6ITS' 1i18.8f LAIlI:.L 1 '1.:101' 'LITERAL' I~' 
'THEN' 
).LABI:.Ll 
5.10 
>L4 

bYTI:.S .- 161 
1,16 
1.0+8 
$ 

READ ~TATUS ;= fALSE; 
REAI)ST 

CHECK ~TATE (SHOULD IlE ON); 
1.0+9 
6.1 
g:$~~ 
,if' 'oITS' @!.O@ CAKO~ REAl) 'EQ, 1 
tTHEN' 

6.CARI)~,< 
6.>L5 
7.0+9 
lttlUH2 
1.$tl1 

2.0 .. 1 
2.0+10 

IOLO IBUFFER2 @O@.RI:.AD OR PUNCH.IlYTES) 

'ELSI:.' 
4.0+8 
4.0+11 
5.JIL 
>L~ 
1 0+9 
l:IlUfFl 
1.$1l7 
2.D+1 
2.0+10 

lOLD 
6.D+8 
6.0+11 
~.JIL 

'END'; 

16UF~ERl @OIil.READ OR PUNCH.tiYTESII 

ROw CHECK~UM~; 
EQU $ 

CHECKSUM @5@ ::0; 
CL CHECKS+5 

MA!)K ;: 1; 
LOV 6.1 
STR 6.0+5 

~bu 
CI.. 

BIT COUNT ;: 0; 
IllTCOU 
$ 

'FOR' J': 0 'STEP' 1 'UNTIL' 11 O+Z 
'1)1)' 
'BEGIN' 

LOR 6.D+2 
AOv 6.-11 
tlGl. 6.L9 

LOR 
ADV 
STR 
LOR 
sue 
B(" 

I.OR 
BODO 

1<01'1 CHf'CK ;: 0; 
0+6 
D+3 

'FOI<' 1:= 0 'STEP' 1 'UNTIL' NUMBER OF COLUMNS - 1 
'DO' 
'BEGIN' 

6.NUMB~R 
6.-1 
6.0+8 
6.0+3 
CI.0+8 
6.>L12 

'If' 'BITS' f1.0f CARDS READ 'EQ' 0 
'THEN' 

6.CARDSR 
6.>L13 

4.0+5 
TEMP := I:$Ut'fER2 fl' 'MAS<'MASK 

'ELSE' 
1.0+3 
4.<BUFf'.$Rl 
4.0+7 
>1..14 
6.0+5 
1.0+3 

() 



( 

(/ 

gggH~ 
000114 

8881U 
000117 
0001111 

888t~a 
8881H 
000123 
000124 
000125 
000121> 
000127 
0001211 
000129 
000130 
000131 
OOOl3t 
0001H 
000134 
000135 
000131> 
000137 
000138 
000139 
000140 
080141 
8081~~ 
000144 
000145 
8881~~ 
00014b 
000149 
000150 
,000151 
OU0152 
000153 
000154 
000155 
000151> 
000157 
8881~~ 
oooi60 
000161 
00016" 
000163 
000164 
0001 6:; 
000 66 
000167 
000l6ti 
8881~a 
000171 
00017~ 
000173 
000174 
000175 
000176 
000177 
000t 711 
000 79 
000180 
8881U 
000183 
000184 
000185 
000186 
000187 
000188 
000189 
888UY 
0001"911 
000193 
000t 94 
000 95 
00019b 
000197 
0001 96 
888233 
888~8t 
000203 
000~04 
00020:, 
OOO"Ob 
000,07 
oonos 
000209 
0002 1° 888~d 
0001(13 
000d4 
OOOZl!> 
OOO~lb 
000d7 
00021b 
000219 
000220 
000221 ooua2 
000a3 
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0079 E510 0000 
0071l EF40 FF8B 

0071) 
007F 
ooao 
0082 
0063 

00S5 
0087 

0070 

E840 FF89 
6906 
8tl40 FF85 
0001 
aACo 0000 

6ACO FF70 
OFOD 
0088 

0086 E800 0005 
OOIiA 0001 
0086 ~A40 FF7A 0060 F40 0005 
OOIiF 840 FF75 
0091 4001 
0092 CF40 FF72 

0094 
0090 
0098 

OU9A 
009C 
0090 
009F 
OOAl 
00A3 

IIA<.O FF60 
Of81 FF6F 
0098 
8740 FF6A 

t,840 0000 
ofFF 
El"40 FF6A 
1:840 FF03 
E240 FF66 
6A01 0030 

(JOAS - E840 0000 
00A7 61188 

OOAe 
OOAA 
OOAe 
OOAE 

O(JAF 
001:11 
001l;! 

(JOB5 
0067 
0089 

00tl8 

0080 
ooBF 
OOCO 

OOCl 
00C3 
00C4 
00C5 

00~7 
-88c3 

OOCO 
OOCF 

9840 FF5A 
C810 0000 
CF40 FF50 
(JF87 
OOAF 

~840 FF53 
E'~8 ~~~g 
00tl5 
E840 FF54 
f,570 0001 
EF40 FF4A 
00B6 
8740 FF46 

f,840 FF44 
6fF6 
6Al0 
ES40 FH8 
6004 
6045 
Ef40 fF44 
E,570 0001 
E640-FF3A 
EF40 FF38 

&ACO FF34 
OFEE 
0000 

0000 ES40 FF-n 
0002 0064 
0083 EF40 FF3!:> 
00 ~ 9850 
0000 C810 0000 
OOOS 4001 
00011 CA40 FF2A 
OODb Cfl0 0000 

0000 8ACO FF25 
OOOF OF81 f Ftlf 

00£1 
OOE::l 
00E4 

OOE.!> 
OOE7 
OOEd 

OOEA 

OOEl 
E840 Ff21 
6028 
0986 
C800 0002 
4008 
(.~40 0002 
OOEA 
E840 0000 

p 

x 
P 

P 

* * L.14 
* * 

* 

* 
* * L.l~ 

L.12 
* 

* * **; 
** **; 

L.9 
L.16 
* * * 

L.l7 

* * * 
* * 

L.19 
* 
L.ZO 
* 

L.Zl 
* 
* * LZ2 

* 

* 

* 
L.23 
* 

* * 

* L.1S 
* 

* 

L.24 
* 

AND 
STR 

EGU 

L.DR 
6El 
L.8C 

IN(. 

~GU 
L.OR 
~8~ 
STR 
L.OR 

~Vk 

COLUMN 
INC 
6 
~EU 

L.DR 
AOV 
STR 
L.DR 

~~~ 

L.DR 
80DLI 

L.OR 
L.DR 
STR 
tl 
EGU 
L.DR 
L.OR 
STR 
EGU 
L.DR 
AND 
STR 
EGU 
CL. 

LOR 
AD\! 
B('t. 

L.OR 
~8~ 
STR 
AND 
XOR 
STR 

~NC 
EGU 
L.PR 
SAR 
STR 
t8~ 
SOL 
ADO 
STR 

IN(. 
tl 

EGU 
L.OR 
eMil 
8Nt, 

L.OR 
SO~ 
~bu 
L.PR 

6.ctlUFF1.5R1 
6.D+7 

TEMP 1= bU~FEHl fl. 'MASK' MASK; 
'If' TEMP 'NE' 0 

5 

0.0+7 
o.>L.15 

'THEN' 
'tlE('IN' 

D+o,l'OOOl' 
ROW <'HEC~ 1= ROW CHI:CK 'OI~FEH' 11 

tHTCOU 
Bll COUNI I~ tlIT COUNT +1; 

'END'; 1)+3 
>L.ll 
5 

'END'; 

6~~~~~~~~+~5@ I- CHEC~SUM '~e*2 + ROWCHECKI(SHIFT L.E~T) 
6.1 
0.0+6 
6.CHECKS+5 
4,0+5 
4.1 
4.0+f1 

MASK 1= MASK *2; 
'END'; 
CHECKSUMS! 

0+2 
L.8 
5 
0+3 

(SHlf-l L.EFT! 
(END (JF .J FOI< 

'FuR' 1:=0 'STEP' 1 'UN1IL.' NUMBEk OF COL.UMN~ - 1 
'DO' 
'6E('lN' 

o.NUMtlER 
6.-1 
0.0+8 
6.0+3 
0.0+8 
61L.1S 
',71~G~~iT§:T~~~3. CAI<I)~ REAu 'EG, 0 

'lHI:N' 
o.CAROS~ 
6.>L.19 

TEMP := bUFfER, @I@ 
'ELSE' 

1.0+3 
4.cBUfF2.5Rl 
4.0+10 
>L.20 
$ 

TEMP := bUFFER! elf; 
1.0+3 
6 • <tlUFF 1. 5Rl 
6.0+10 
$ 
o~g~~SN CHECK ;= 'tllT?' .1.0e TEMp; 
6.=Z'OOOl' 
6.0+4 
5 

'FOR' JI=O 'STEP' 1 'UNTiL.' 10 
1)+, 

'DO' 
'6E('IN' 

6.0+2 
6.-10 
6.>LZ3 

6.0+10 
b.4 
6.!> 
6.0+10 

TEMP 1= '61TS' .11.1e TI:Mp; 

COL.UMN 
o.=Z'OOOl' 
6.D+4 
0.0+4 

'END'; 
I)+Z 
>L.U 
$ 

II. := 1/16; 
0.0+3 
0.4 
0.0+9 
1.=5Ro 
4.cCHEC<S.5Hl 
4.1 
4.0+4 
4c~~~~~5~'~~~ := 

'END'6+3 

'iF' ~qEG' itO 
5 

'THEN' 
6.0+3 
b.40 
>L.24 

CHI;('KS;.JM f2@ :_= 
4.cCHEC~S+2-
4.8 
4.CHECKS+2 
$ 

1= COL.UMN CHECK.DI~FER"IlITS'@l,O'TEMPI 

(FIND COHRt,<'T CHt,CKWOHI)) 

CHEC~SUM @Ke *2 + COL.UMN ('HECKI 

<.HECKSUM .te *2561 (SHIfT L.E~I 8 PL.ACES) 

CHI;<.KSUM@o@ := BIT 
o.blTCOU 

COUNTI 



TITLE CRM~3"I<~V G',CAROI<EAOll< I PUNCH TV (::iAF) PAGE 4l 

000224 OUEC I:.F40 UOOO P STR 0,CHElK3"6 
00U225 * 'If- , I< OR V MO ~ 'EQ' 'L ITERAL' (R) 
Uonlo UOE£ C1340 OUOO P LOt< 4,RORVMO 

0 00U-'27 OOFO 4052 CMV 4,82 
00022& UUFl 0906 b£ >L25 ' , 

U00229 * '01<' t<ESPON~E. 'Elol' 'HEX' (AAAA) 
000231.1 * 'THEN' 
000;'!31 * 'bEGIN' 
000232 OOFl 0&40 0000 LOR 5,RESPON 
000233 OOF4 0970 AAAA CMF< 5.;-21&40 
000,,34 OOFo 0992 ~Nt >L26 
000235 OUF7 L25 lolU $ 
000;:30 * 'INTEutl<' K; 
00U237 001'7 L27 t:.QU $ 
OOU23b * 'FOR' K ;= 0 ·sn.p, 1 'UNTIL' 6 
000.::39 uon 8740 FFlO CL 0 .. 8 
UOO;:40 * 'DO' 
U00241 * 'I:lt;;G1N' 
OOOj!4': UOF9 1::840 FFUE L28 LOR 0.0"8 
000243 OOFI:l oEFA AD'" 6.~0 
OUO~44 OOFe oAOC bul 0,>L20 
000,4~ * @LOW AOORE~S@ ;; CHECK~IJM @K@; 
000,46 OOFO 9840 fFOA LOR 1.0+8 
000247 OOFF r810 0000 X LOR 6.<CHE.C<S.$1<1 
UUU24& 0101 F4& 0000 P 5TR o.*LOWADO 
OU0249 * LOti AOORE.55 :; L.UW AOLlRt:.SS + H 
U00250 0103 8ACO 0000 P INC L.OWAOO 
00QZ51 * '1:.1'10'; 
000,5, 0105 8ACO FFU2 ANC 0+8 
000253 0107 0l-F2 >L28 
000,54 * '1:.1'10'; 
00025:> 0106 L20 EQU $ 
UOU256 * HAVE GEN£RAT~o CHE.CKSUMS ;= IRUE; 
000,57 0101l oCOl LvV 6.1 
000;:58 0109 £1"40 UOOO P STR o.HAVEGE 
UU0259 OlOd FBCO FEFC LAS 7.0+8 
UU0200 010l) 96CO OOUO P LAb 1.::ilATWI\ 
OU0201 ulUF 91'87 51b 1.$81 
000':02 * I Nour (STATU~ ~A5. INPUT 5TAIU~ WORu @O@); (WAlT TIL OONt:;) 
000263 * 'E.NO' ; 
000264 8H~ 01'00 oooe X I'll NOP <IOWURU+12 
000265 C1340 FFFE L~R 4,1'11+1 
000260 0114 Cf40 FEF4 5 R 4,0+3 000;:07 0116 03eo OOOU P LNJ 5.JI 
OOO"Ob * tt;;NO'" 
000?0'l * 'FIN~5Ht 000,70 01111 83C& FEU JM *0 
00027~ OltA Ll EQIJ $ 
00027<: OllA 83 0 0000 P JMP 1.K$ Ii. X 
OOO~H XLO' lK$EX 
000274 CTHL LINK lK$E:.X 
000,,7, XLOC STATWA 
000<!7b XLve H~A05T 
000,77 XLvC NUM(;ER 
OOops XLV' LA BtL. 1 

'" 000n9 XLUC CAHDSR 
000280 XLOC B1TCUU 
000281 XLOC LOWADO ,,..,.,.; 
°802S2 ~tgt ~~e~~~ o 0283 
000284 XLO' R£51'0N 
0OO213~ XLOC CHE:.CKS 
OOO"Sc> XLOC ~~~~~ 000,81 XLO' 
OOOZSti XLO' IOWORD 
000289 XLO' JIU 
000~90 XLOC ~t5 000291 XLOC 
0002~2 OllC 0000 ENv lVKJ6<'.LVKJGC 

0000 ER CuUNT 
UL 

c 



TITL-I:: 

"VI'-JIO.L-l~T 
OOOUOI 
000U02 
000U03 
000U04 
000005 
000000 
000001 

0000 
0001l 
OU09 
oooe 

OV12 OOOUOIl 
OUOU09 
OOOOlU 001:) 

oon 
OOOOH 0018 
00U01, 
OUU013 
0000t 4 
0000:> OOlA 
000010 U01C 
000017 OOID 
00001& 
000019 
OUU020 
()Q0021 
OOOOU 
000023 
000024 
000025 
00002t> 
000021 
0000211 
000029 
U00030 
000031 

OOIF 
0021 
0023 
00,4 

U02t> 
00211 
0029 
002b 
0020 
002F 

8888h g8H 
OUU034 
UOU03!l 
000030 
00UU31 
00003l; 
000U39 
000040 

0034 
0036 
003S 

000041 
00004" 
00004;1 
U00044 
00004~ 
UOU040 
00UU41 
000048 
000049 
000U50 
000U51. 00411 
000052 OU4A 
UOOU53 
00U054 
OUU055 
000050 
000051 U04<' 
000058 
000059 
OOOOoU UU4V 
000061. U04E 
00006, 
000063 
OU0064 
000065 
00006b 
000061 
000U68 
000069 
000U70 
000071 005b 
00007" 
OUOU73 
000u74 
000075 0058 
000010 
000077 005A 
00U078 
00UU79 
OOOOSO 
OOOOSI 
UOOOS, 
UOOU83 
0000S4 
OOOOS~ 005<' 

003A 
U03(. 
003E 

0040 
0042 
0044 
0040 

004F 

004F 
0051 
0053 
00~4 

0000 t::HR COlJtH 
L 

CRMS3"H~V ~',CAHDktADtk I PUNCH TV (SAf) PAGI; 43 

OOIA 
0015 
0008 
0000 
0018 
~~gg ~2~~ ~g!~ 
5449 4F4E 204~ 
414ti 2744 2024 
0015 
8FOO UOOI 
0011 
OF81 0041 

OI'CO FFE5 
SC81 
8D40 FFE3 

C870 494~ 
<'F40 0000 
6COl 
tFAO FFOF 

<.840 0000 
40b, 
CF40 FFOb 
t840 FF08 
t240 FF07 
6AUI 0018 
0031 

~~26 FFOO 

£::840 FFCt 
1:.270 7F1-F 
6AOI UOOti 

8048 FFCo 
0048 FFC5 
0701 0019 
8ACO FFC2 
OfSl fFFl 
BACO fF8F 
OF81 FFE4 
0048 

uFCO 0000 
0380 0000 

OF80 

OU4D 
0000 

fBCO FF85 
9ElCO FF80 
9F87 
03CO 0000 

83CO 0000 

83C8 FFA7 
005A 
83(.0 0000 

0015 

T 

x 

P 

05/19178 

lK<'OM 
o 
110 

ZVI'-JIO 

* * * JIO 

* 
L3 

* 

L4 

L6 
* 
* * L7 

* 

* 
L8 

L5 
* * * 

* * * 
* * $A 

* * $b 
* 

* 
* * * L9 
Ll 

1423.1R 
T 1"1 LI:: 

W 0~/19/78 1423.1 
ZVKJIU,'RI::V 00' 
JIO 
lVKJIO 
8 
8,0 
24 

XOl;.f 
XOL.F 
COMM 
RE~V 
D<' 
TI:.XT " 10 I~STRlJCTI0N N' 

H.XT 'AK' '0 ~, 
EQv $ 
SAVE <ZKCOM+l,Z'0011' 

'P~O~EOUR~' rAoUT ('LOCATION' 'INIEbER' X,V); 
'BE~IN' 

'INTI;(,t::k' 1.J; 
STI:! 5,0 
LOI $tH 
SO 0+1 

LAbtL2 .- 'LlTERAL' (11'111 
LOR 4,:1876b 
ST~ 4,LA8EL2 
LOll b ,1 
STR 6,0+4 

'fOk' J;:l '5TEf" 1 'UNTIL' !:WEEO I 4 'I)U' 
Ll)k 4,5~tEO 
SAR 4,;.( 
STi< 4,0+5 
LOk o,D+4 
~Ub 6,O+~ 
B(,4 b,L5 
EQu $ 

'FOk' 1;:1 'SIEP' 1 'UNTIL' 'HEX' (7FfF) 
~v~ ~:h+3 

'DO' 'COMMENT' INITIAL Ill:. LUO~; 
'8~\)IN' 

LOk b,O+3 
SUb 6.:32761 
BC;,l 6.L8 

'CUDt' 'ilE.G HI' I 
10 *0+1,*0+, 

BlOT L9 
'EN!)'; 

11'1<. U+3 
b L7 
IN~ 0+4 
b L4 
Ewu $ 

STu 
LNJ 

XLue 
b 

'CODE"bE.~lN'1 
!:iTb $85,+$A 
LNJ $b!:l,<ZV$!:J< 
$8~,+$A 
$b5,<lVi>ER 
IC81 
XLO<; lVlol:.k 
\:I >+$\:1 
£V$I:.I'< 
>+$b 
le81 
oe <$ 
<$ 
<LABELL 
)Cbl 
Ol<~ $) 
$ 

AODKE.5S OF CALLING ROUTINE. 
RI;~Oln El<kOR 

tAb 
AI:! 

STI:! 
LNJ 

PUT TEXT (", 10 INSTI<UCTION NAK'O $"); 
7,U+~ 
I, TlO 
1,$87 
5,VKPT 

'GO TO' fRI;SH START; 
JMP FI<E.SHS 

NEXT; '~NI.l'; 
'ENO'; (OF SI:.~MENT) 
'FINISH' 

JMP *0 
E.QU $ 
JMP ZUE.X 
XLoe lUI:.X 
CTkL LINK lK$EX 
XLuC IIKPT 
~ts~ t~g~t! 
XLoe 5PI:. I:. 0 
XLv<' Fkl:.SHS 
E.NO LVKJI0,lVKJIO 
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lVI<.JIl.llST 0511917B 1423 l 1R W 0:i/19/7B 1'+23.1 ~11l390000 
OOOOO~ Tl LE ZVKJll.'REV 00' 
00000 0016 

~8~~ 
JIL 

000003 0011 iVKJIl 0 888g8~ OOOB l!('COM 
0000 0000 0 RE~V 9.0 

000001:> 0009 0000 T7 DC 13 
000007 OOOA ~t20 494F 4C44 TEXT ' , 10lO NAK' '0$' 

0000 204E 4141:l 2744 
2400 

OOOOOB 0011 lVKJll EQU $ 
000009 0011 8FOO 0001 K SAVE. <lKCOM+l.Z'0011' 

0013 0011 
000010 0014 OFB1 0047 'P~OtE.OURE' rbLD ('1.0tAII0N' 'INTEGER' XI; 000011 * 'INTtGtR' l,V;'VALUE' 
000012 * 'BEe:.IN' 
000013 * 'lNTI::GER' 11 
000014 0016 OF-CO FFE9 JIL. ST~ 5,0 
00001:i 0018 BFB7 RS R $1:l7,Z'0700' 

88tx 0700 
000016 BF40 FFE6 SAVE 0+10./:'0700' 

001C 0700 
000017 * L.AdEL.2 := 'LJTERAL' (10/ ; 
000018 0010 CB70 494F ~DR 4,=1876 
000016 OOIF Cr40 0000 p TR 4,L.ABEL2 
00002 0021 6e01 L3 ~~~ 6,1 
000021 0022 Ef40 fFEl b,0+4 
00002l * 'fOR' 1:=1 'STEP' 1 'UNTIL' 'HEX' (7FFF) 'DO' 
000023 * 'BEGIN' 
000U24 0024 U~8 fFOF l4 ~OR 1:>,0+4 
00002~ 0021:> 7FFF Ud 6,=32767 
00002~ 002d 6AOl 0000 I;IGZ ~'L5 00002 * , UOI::"BE.GIN'1 
0000211 002A 81e8 FFD6 101,..0 *0+1,*0+2,0+3 

002e 0048 FFD5 
0021:: 0040 FF04 

000029 0030 0701 0015 61 (.IT L.b 
000030 * 'ENO'; 
000031 0032 8AtO FFOl rc. 0+4 
00003.1:: 0034 OF81 FFEF L4 
000033 0031:> l5 QU $ 
00003" * 'tOOE"BEGIN'1 
000035 * SHI 5B~,+$A AOORE::'S OF SALLING ROUTINE 
000036 * LNJ $B5,<lV$ER REfJORT ERK R 
000037 0036 8Feo 0000 T STb $65.+$A 
000038 0038 380 0000 X I.NJ 51:l5,<ZV5I;.R 
000039 * le8t 000040 * XI.O ZV51:.R 
000041 * I:l >"$1) 
00004, 
000043 003A 0f-80 T 

XLOt lV$ER 
8 >+$6 

000044 * IC81 
000045 * $A DC <$ 
000041:> 003b 003B $A DC <$ 
000047 003<. 0000 X Dt <LAbEll 
000048 * leal 
000049 * $B ORe:. $1 
000050 003D $B ORe:. 5 

'oj 000051 0031.1 Feeo FFt7 LAb "',D+5 
00005i! 003F 96CO FFe9 ~A~ t'T7 000053 0041 9F87 Ttl ,$1:l7 
000054 004;! 03CO 0000 P LNJ !),VKPl 
000055 * PUT TEXT ( " , 10LO NAK'D$"I; 
000051:> * 'GO TO' A::'K NEXT; 
000057 * NEXT? 
000058 0044 83CO 0000 P .1M A!>KNEX 
000059 0046 L6 EQU 5 
000060 * 'IF' R~AU ~TATJS 'EY' TRUE 
000061 * 'lH~N' 
00006, 0041> ~840 0000 P LOR 6,READST 
000063 0048 6DOk eM" 6,1 
000064 0049 V6~0 BNt:: >1.9 
000065 004A FFBA LAB 7,0+5 
000066 004e 9Beo 0000 P LAb 1,STATwo. 
000067 0041; 9F87 SHI 1.51$1 
000068 * INour (STAlUS WAS,INPUT STAIUS WORLI @O@); 
000069 004F Of 00 oooe X Nl NOP <IOWORD+12 
000070 0051 <'840 FFFE LOR 4,Nl+l 
000071 0053 CF40 FF82 STR 4,0+6 
oooon 005, 03eo 0000 p LNJ 5.JIO 
000073 00,7 1.9 [;(,)\.1 $ 
000074 * READ STATUS ;: TRUE; 
000075 * 'END'; 
OOOO~I:> OO!H 6cOh LDy 6,1 
0000 7 005tl .Ef4 0000 STK 6,R[;ADST 
0000711 * '[;ND'1 (OF SEG.'IENT) 
000079 * 'fIN~SH' 000080 OO,A 1j3C~ FFA5 JM *1) 
000081 005 L1 EQU 5 
00008, 005<' 83<'0 0000 JMP lK5EX 
000083 XI.OC lK$[;X 
000084 CTkl. LINK lK$EX 
000085 XLOC. VKPT 
000086 XLoe STATWA 
000087 XLU<' R[;AOST 
000088 XLO~ LABELl 
000089 XLU· LAI:lI::LZ 
000090 XLut IOWORO 
000091 XLut X!~N[;X oooon XLut 
000093 0051:. 0011 ENO lVK.JIL,lVK.JIL 

0000 ERR COUNT 
I. 

Ci 



TI 11..1:: 

lVI<.J!R.Ll!>T 
000001 
000002 
00000;:; 
000004 
00000:) 
000000 
000007 
000008 
OOOOOy 
000010 
OOOOll 

0000 
0006 
0007 
OOOA 

00001'<: 
000013 

000014 
0000L5 

000011> 

000017 
0000111 

00001y 
00U020 

000021 
OOOOU 

000023 
000024 
000025 

000026 
000027 
0000211 
000029 
000U3U 
O{)OOH 
000032 
000033 
000034 
000035 
000036 
000037 
000038 
000039 
000040 
000041 
00004~ 
00004~ 
000044 
00004~ 
000046 
000047 
000048 
000049 
000050 
000051 
000052 
000053 
000054 
000055 . 
000056 
000057 
000058 
000059 
000060 
000001 
00000~ 
000003 
000004 
00000~ 
000006 
000067 
0000611 
000009 
000070 
OOOOH 
000072 
OOOon 
00007" 
000075 
000071> 
000077 
0000711 
000079 
000080 
000081 
000082 
000083 
000084 
000085 
000086 
000087 
000088 
000089 
000090 
000091 
000092 
000093 
000094 
000095 
000090 
000097 

OOO~ 
OOOf 
0012 

0011l 
0019 
OOlC 

0022 
00~5 

aOlA 
002b 
OUlt: 

0034 
0035 
0031; 

003C 
003v 
0040 

0046 

0048 
004A 

0041:1 
OU4D 

004f 
0051 

0052 
0054 

0051> 

0058 

005A 
OU5C 
005E 

0060 

0002 

0004 -
0006 

00011 

006A 
oOl>e 

OOoE 
0070 
0072 

0074 
0070 

0078 
007A 
007" 
007D 

007F 
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0064 
0081 
0092 
004F 
005A 
0048 
0008 
0000 
OOOE 
le20 53~4 554j 
4620 4154 2032 
3024 
0011 
2C20 4350 20!>2 
5!>50 5420 4445 
~1>49 4345 2400 
0022 
2e20 4E4F 5420 
5245 4144 4552 
204F 5220 50~5 
4E43 41120 5448 
4154 2052 ~550 
!>445 4424 
0011 
2C20 4953 4120 
5352 4547 2057 
524F 4E47 2400 
OOO~ 
2<.20 404C 4147 
204E 4F54 2041-
4~24 

029215 ~" .. 0 4':'4r 5420 
4445 5620 4F52 
2043 5020 464C 
4147 2400 
0048 
81'00 0001 
OOll 

~840 0000 
~F40 0000 

004F 

IIACO 0000 
0005 

1::870 s03F 
EF40 0000 

8~40 0000 

113CO FFFo 

005A 

IIACO 0000 
E870 803F 
H40 0000 

8E40 0000 

83CO FFf7 
0004 

E870 4349 
EF40 0000 

9Feo 0000 

91:180 0000 
9Feo OOO!> 

9ceo 
E870 
I::F40 

8E40 
DKO 

0000 
s03F 
0000 

0000 
0000 

F6eo FF6A 
96CO FF88 
9F87 
D3"0 0000 

83CO 0000 
0081 

K 

P 

P 

P 

p 

P 

P 

P 

P 

II 
P 

P 

P 

P 
P 

P 

P 

05119/16 

lKCOM 
D 
T4 

T7 

TlO 

Tl3 

12:-l 

T26 

lVKJIR 

1423.1R W 
TITLE 
XD~r 

~gf~ 
XIlEF 
XDEF 
XDI;f 
eOMM 
R~!:>V 
D" 
T~XT 

DC 
TEXT 

0!>1l91f1l 1422.2 
lVKJIR.'REV 00' 
UMER 
CPFWPT 
DEVIH 
L~V20 
LEVZl 
ZVKJIH 
6 
0.0 
14 
'. STUC< AT 20$' 

17 
'. CP H~PT DEVICES' 

34 
'. NOT ~EAOEH OH PU' 

TEXT 'N"H THAT RUPTED5' 

DC 
TEXT 

TEIIT 
EQu 
SAI/t 

17 
'. ISA SREG wHUNG5' 

14 
'. fLA(' NOT ONS' 

II 
'. NOT ~EV OH CP fL' 

'AGS' 
$ 
<ZK"OM+l.l'0011' 

2.H27300()O 

* 'INTEGER' TEMP.I, PROuRAM LEVEL; * lHIAFb :; lHIAF8; (FORCE XLOC) 

::;CLO"K HANIlLEH; 
**; * LEVZO: 

LDR o.ZHIA~~ 

** HEMEMb~IT~HAT THEozf~l~ ~UPTED; 
LEVZO EQU $ 
* CLO<-I<. St::MAPHO'<E .;" CLOCKS~MAPHOH~ ... 1; 

iNC CKSEM .-

* 
DC !> 

CLOCK OFF; 
6."-32705 
o.L~VTYP 

LEV ('HEX' (11000) ,1>3); (5CHEVULE LEVEL. SUSPENV. !:>CAN AND DI!:>PATeH) 
LEV LEVTYP * 

* 'GO TO' LEV20; 

::;D~VICE INTERHupT HANDLEH - L21 HANDLEH; 

:*; LtVZl: 
JMP LEV20 

** H~MEMbtR THAT YOU'VE b~E~ H~~E; 
LEV21 EQU $ * L21~EMAPHOH~ :; L,lSEMAPHOHE ... 1; 

INC L215EM 
LIlR 0,;-32705 
STR o.LI::VTYP 

LEV ('HEX' (8000).03); 
LEI! LEVlYP * 

* 'GO TO' LIoV211 
**; ** "ALl8RATION TIMEH INT~HRJPT HANDLER: 
**: 
* Tl~~~: LEV21 
TIMER HlU $ * LABEL2 := 'Ll TIoRAL' (ell; 

* * 
* * 

* * 

* 

* 

* * **; ** IF **; 
* 
CPHuPT 

* 

LDR 6,;17l25 
5TR o.LAbELZ 

'COLlE' I-bE('lN' I 
XLOC ST~PTl.RUPTl 

XLOC STOPTl.~UPTl 
STB $bl.TEMPCH 

LAb 
5Tb 

~~~ 1561. <STOPTI 
$tH,<STJPTl 
Sbl.ISAP ... 4+SAF 
IC61 
LD8 SB1.)TEMP CHARACTEH 

LD~ Sbl.TEMPCH 
LDK 0.=-32705 
!>TR b.LEVTYP 

LEV ('HEX' (8000) ,03); (GO SACK Tv PHOGRAM LEVU.) 
LI::V LEVTYP 
LNJ 5.JHE 

R~PORT EHROIO 
LA\> 7,D+3 
LAb l.T4 
STb 1.Sb7 

(STUCK AT ~EVEL 20) 

LNJ 5,VKPT 
PUT J~XT (". !>TueK AT 205"); 

'GO TO' fHESH 5TAHr; 

eP SHOULD RUPT DEVIC~;; 

CP RuPT: 
JMP FR~SH5 
EQIJ $ 

LA6EL2:; 'LITERAL' (CP) ; 
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000098 
000099 
000100 
000101 
00010;: 
000103 
000104 
000105 
000106 
000107 
000101l 
000109 
000110 
000111 
0001l~ 
000113 
000114 
000115 
000t 16 
000 17 
000118 
000119 
000120 
000121 
000l2;: 
000123 
000124 
000125 
000126 
000127 
g88H~ 
000130 
000131 
000132 
000133 
000134 
000135 
8881~~ 
000t 31l 
000 39 
000140 
000141 
000142 
000143 gOOt 44 00 45 
00014() 
000147 
00014b 
000149 
000150 
000151 
00015, 
000153 
000154 
000).55 
000t 5b 000 57 
00015b 
000 59 
000160 
000161 
00016<: 
000163 
000164 
000165 
00016(;1 
000167 
00016b 
000169 
000110 
000171 
00017(. 
000n3 
000174 
000175 
000n6 
000171 
000n8 
000179 
000180 
0001Sl 
0001SC:! 
0001S3 
0001S4 
000.1S5 
0001S6 
0001S7 
OOOlS!! 
0001S9 
000190 
000191 
000192 
00019;1 
000194 
000195 
000196 
000197 
00019& 
000199 
OVO;:OO 
000,01 
000,02 
000;::0;1 
000.!04' 
V00205 
000C:!06 
000,07 
000208 
000~09 
000210 

0081 
00S3 
0085 
00S7 
0089 
00S6 
OOS<' 

OOSE 

0090 
009, 
0094 
0095 
0097 

0098 
009A 
0096 

0090 

009F 
OOAl 
00A3 

00A5 
00A7 
00A9 
OOAA 

OOAe 
OOAI:. 
0060 
0062 
00f:i4 

006(;1 
0068 
OObA 
0066 

OOtILi 

OOSF 
OOCO 

OOC, 
00C4 

00C6 
00C8 
OOCA 
Ooce 
ooeo 

OOCF 
ggB! 
0005 

0007 
000\1 
OOOb 
0000 
OOOE 

OOEO 

00E2 
00E4 
vOE6 
00E7 
00E8 
OOEA 

OOl::b 
001:.0 

OOI:.F 

OOFl 
00F3 
00F4 

ES70 4350 
EF40 0000 
03CO 0000 

F6eo FF76 
96eo FFS4 

~~~l 0000 

83CO 0000 

83CO FFFO 
9S40 
11':;04 
A840 
~E04 

I::S20 
6E02 
EFlO 

0000 

0000 

0000 
0000 

8ACO 0000 

ES40 0000 
E440 0000 
EF40 FF5C 

e800 0002 
e510 FFBF 
e950 
0901 0014 

C810 5744 
CF40 0000 
0840 FF4F 
<'S40 FF50 
03CO 0000 

FBCO FF40 
96CO FF5F 
9F87 
03CO 0000 

83CO 0000 
OOSF 

SC51 
FF40 FF3F 

1::840 FF30 
E510 63FF 

CS40 0000 
<'570 63FF 
e440 0000 
E954 
0901 0014 

1::870 53~, 
EF40 0000 
DS40 0000 
<'S40 0000 
03eo 0000 
F6eo FF29 
9SCO FF4E 
9FS7 
03CO 0000 

83eo 0000 
00E2 

I:.S40 0000 
E940 0000 
OA05 

4C3F 
CF40 FFl9 
OF85 
00E6 

£840 0000 
H40 FFl4 
OOI:.F 
OO£F 

S740 FFll 

ES40 FFOF 
(;IECl 
6A01 0059 

---------------

I' 
P 

P 

P 

P 

P 

X 

X 

P 

P 
P 

x 

P 

p 

p 

P 

p 
P 
P 

P 

P 

P 

P 
P 

P 

* 

* * 

L.STDRR 6.=11232 6.L.AtlEL.2 
L.NJ 5.JI{E 

I{EPURT ERI{OR; 
L.Ab 7.0+3 
LAb 1,17 
~Tt) 1.SI;7 
L.NJ 5.VKPT 

PUT TEXT I". CP RUPT DEVICE~"); 
'GO TO' FRE~H STAI{T; 

JMP . FI{ESHS 
* 'GO TO ' CP RJPT; 
**; ** GO HERE AND CHECK I{UPT CONDITIONS; 
**" * • DI:.VICE HANOL.I:;R: 

JMP - (':I'RUPT ** RESET RETURN LUCATION ~ AVOID I{ETURN TO bOE'; 
DI:.VIH L.DR 1.ZV$AF 

* 

* 
* 

* * * 

* * 

* * 

* 
* 1.9 
* * * 
* * 

* * 

* 

* 
* 

* * 
* 1.12 
* * * 

* 

1.14 
* 
L.l~ 
L.1b 

* 
* * 1.17 

* 

ADy 1.4 
L.DR 2.ZV$AF 
AOv 2.4 

ISA FOI{ PROGRAM @ZVDAF+4@;;tSA FOR PROGRAM @ZVDA~+4@.2; 
L.OR b.<ISAP.SR2 
ADV 6.2 
STR OEVIlE6~EAx~~5~~1:; OI:.VI<.E ~EMAPHOKE + II (REMEMtiER WAS HEI{E) 
INC OV~EM . 

TEMP ;; CHANN~L. 'UNION' OEvte~ L.EV~L; 
L.OR b.CHANNt 
g~1{ ~:BL.VL. 

'IF' ISARO @Oi' 'MA~K' 'HEX' (I-FtiFI 'NE' TEMP 
tTHt;;N' 
'6E"IN' 

L.OR 4.<ISAO+2 
AND 4.;-65 
CMR 4.=iI{6 
BE 1.9 

L.OR 
STR 
L.DR 
1.01{ 
L.NJ 

L.Ab 
L.Ab 
~Tb 
L.NJ 
JMP 

'I:.NU'; 

'INTE.GE~' DEV; 
L.AtlEL.2 .- 'L.ITEI{AL.' IWO); 
4.;22340 
41L.ABI:.L., 
S1<5.0 
SR4,O+3 
5.JI{I:; 
REPOI{T EI{ROI{; 
PUT TEXT (". NOT REAO~R OR PUNCH THAT I{UP'tO$"lf 
'1.0+4 
1. no 
1.Sb" 
5.VKPT 
'GO 10' FRI:.SH START; 
FRI:.SHS 

E(JU S 
'COLlE' 'BEGIN') 

ST~ ;iR7 
STI{ SR1.ITI:.MP 

~TS =5R1 
STR S1{7.0 

L.OR 
AND 

'IF' TEMP 'MASK' 'HI:.X'(6;1FF) 'NE' SREG 'MASK' 'Ht~'(b3FF) 'UNION' 
OEvl<.E LEVI:.L 
6,0 
6,=2559'.1 

tTHt;;N' 
'6tGIN' 

L.OR 4.SREG 
AND 4.=25597 
01{ 4,OL.VL 
CMR 6.=$1{4 
til:. 1.12 

LOR 
~TR 
1.01{ 
L.OR 

L.NJ 

L.A6 
L.Ab 
STI:) 
L.NJ 

JMP 
'ENO'; 

L.AbtL.2 ;= 'LlTEI{AL.' I~R); 
6.=21330 
6,LA6EL.Z 
iI{5,DL.V .. 
SI{41SI{E~ 
L.OAu 1{4 1{5 (SREG. DEVIC~ L.EV~L.); 

~l~~~T ERROR; 
1.0+3 
loll3 
1,$tl1 
5.VKPT 
PUT TEXT (". I~A SRI:.G WRONGS"); 
'GO TO' FRI:.SR START; 
FRESHS 

ECN S 

L.OR 
STR 
EQU 
E-.QU 

eL 

L.OR 
AOY 
BG, 

'IF' <'P L.tVEL. 'LE' DI:.VICE L.tV~L. 
'THtN' 

'EL.SE' 

'FOk' 

PI{OGI{AM L.EVEL. := 63 
o.epL.I:.VE 
6,DL.VL. 
>1.14 

4.63 
4,D+2 
>L.15 
$ 
PI{OGRAM L.EVEL. ;= CP L.~vt;;L.; 
6.CPL.I:.VE 
0.0+2 
S 
$ 
I ::=:0 'STEP' 1 'UNTIL' 6~ 
0+1 

'DO' 
'BEGIN' 

(;I,O+l 
6,-63 
6,1.18 
'INTEGE;(' fL.AG; 



TIlLE CkM!>3,'kI:.V G'.<..AkUkEADEk I PUNCH TV (!>AI-) PAGf:: 47 

UUO~ 11 * , <"001:.' , ~~G 1 N' I 
DODd, OOFo AF40 FF09 !>TR SkZ,D 
000Z13 00f8 A840 FF08 LDt{ Sk2,D+l 
000,,14 * IC81 

(" 00021!:> OOFA 8740 FF08 eL D+3 
000210 OOFe 82AO 0000 X LI:I <LHIA~I:I.~k2 
UOOd7 * I r~lI 

.~ 0002111 * 61:1~ >+SA 
000;:19 OOFE 0580 BI:IF >+SA 
000220 OOFF 8A<"0 FF03 IN<" D+3 
oouai * I"-B) 
000a2 * SA L)k Sk2.)lEMJ.> 
000a3 0101 A840 FEFE SA LOR Sk2,U 
000224 * 'IF' 1 '1:.(;)' PkO<:'RAM LtVtL 
000;225 UI0;! 1:.840 FEfD LDR 6,0+1 
000(26 0105 1::940 fHe. eMR 6,0+2 
000227 UI0., 0905 BE >L19 
0002211 * 'OR' 1 'E(;)' UI::VleE LEVEL 
000;:29 * 'THI:.N' 
01.10,,31.1 * 'BI:.<:.IN' 
000231 010ll 1::940 0000 P eMR 6,ULVL 
000232 010A 0981 0028 BNI:: LZO 
000233 010e L19 EQu S 
000234 * 'fF' 'BiT!>' IH,U@ fLAG '1:.(;)' 1 000,,3!> * , HEN' 
000230 * 'ClEC,IN' 
0000::37 010e. £840 FEF6 LUk 6,0+3 
000238 UI01:. 6801 0011 81:.VN 6.L.21 
000239 * 'IF' PROGI<AM Lf::VI:.L. 'NE' 1 000240 * tTHI:.N' 
000241 * 'bE<:'IN' 
00024£ OllO <..840 ~~a LUk 4,U+2 
000(43 Ul1" <"940 e.MR 4,U+1 
000244 0114 0901 0035 81:. l.22 
000245 * 'eoul:.' 'BI:.C,lN') 
00n4~ Ollo AF40 FEE9 STR $1<2,0 
000(4 OUIl A840 FEI:.8 L.OR S1<2,O+1 
00024b * ICBI 
000,,49 * LBF <~HIAFB.$RZ lUI<N Uf-F FLAG 
000250 * l.OR ~ 2 ')TEMP 
000251 U l1A 8820 0000 X L.bl- <ZHIAFI:I,SR2 
00n!)2 011e. A840 Ff::E3 LOR $1<2,0 
000253 * 'ENU' ; 
000254 * 'fND' 
00025~ * I LSI:.' 
000250 * 'i)EGIN' 
000257 0111:. 0~81 0026 8 LU 
00025& 0120 L.21 EQu S 

''Lnl:.kAl.' 000259 * l.AtiI::L 2 ;= (FO) ; 
000260 0120 1:.870 464F LUk ~:LH~~~ 000261 0122 EF40 0000 P STR 
000Z6~ 0124 1)840 0000 J.> t8~ Sk5,DLV .. 
000;::6 0120 <"840 FEOA $1<4,0+1 
000264 * LOAO R4 I<!:> II,DI:.'1ICI:. LEVEL); 
000265 0128 03CO 0000 P LNJ 5,J~E 

88g~~~ * ~EJ.>U~T ERI<OI<; 

( 
012A Feco FE09 L.Ati 7,D+4 

00026lS 012<" 91KO FF07 LAb 1,1.23 0 

000,,69 0121'; 9F87 STu 1.s61 
OOopu 012F 03eo 0000 J.> LNJ ~,VKJ.>T 
000 71 * PUT T~XT I" , FLAb NOT ON$"); 
000~72 * 'uO TO' fl<t:!>H START! 
000 73 0131 ij3<"0 0000 J.> JMP FRESHS 
000274 * I~ND'; 
000.l7~ * 'ENO' 
0004!H * 'EL.SE' 
000277 * 't;EGIN' 
00027lS 0133 LZO EQU $ 
000j(19 * 'IF' 'IHT!>' /11100/11 FL.AG 'I;Q' 1 
000280 * 'THEN' 
g8g~3~ * '6EGIN' 

0133 E840 FECF LOR 6.0+3 
000283 013~ 6BOI 0014 BEvN 6,L.U 
000{t84 * LAbl:.L 2 := 'LITEKAL' (WF) ; 
.000285 0137 <"~70 !i146 LOR 4.::22342 
000.28b SH3 <.. 40 0000 J.> STR 4,LA8EL2 
000281 0840 0000 J.> L.I)R SR5,DLV~. 
000i;:8ij 0130 C840 FI;C3 LOR SR4,O+1 
000289 * LOAD R4 H) Il,Dl:.vlCt; LEVELl; 
000Z9U OUF 1)3eO 0000 P LNJ 5,J~E 
000291 * REPORT f;RI<OI<; 
OOQ-2<ji * PUT TEXT (", NOT DEV OR cp t-LA("S"' I 
0000293 0141 F6eo FE<"2 LM 7,Ll+4 
000<:94 0143 9Beo FEfll l.Ab 1,1.26 
000295 0145 9F87 STB 1,$67 
000290 0140 03eo 0000 P LNJ 5,VKPT 

888~~~ * '(,,0 TO' F~I;!lH START! 
01411 83CO 0000 P JMP FRI:.SHS 

000299 * 'END'; 
000300 * 'ENO'; 
000301 * ,lEND' ; (OF F:>R LOOP) 
000302 014A IIAeo FEIl6 L.Z2 INC D+1 
000303 014e OF81 FFA4 6 L17 
000304 014E L18 EQu $ 
00030~ * . 'V' OEVI<..E LEVEL 'EQ' CP l.tVI;L. 
000306 * IHI;N' 
000307 * 'SEGIN' 
00030lS 0141:. E840 0000 P ~~~ 6'D~VL 000309 0150 E940 0000 P 6" LEVE 
000310 0152 0981 0005 8NE 1.21 
000311 * 'COOf;"8EGIN'} 
000312 * JMP <RUP ( 
000313 * I'END' ; 
000~14 * '~ND' 000 15 0154 8380 0000 X JMP < UPlI 
000316 * '~LSE' 
000317 0156 83C.0 FF3B rS~ DEVIH 
OOO::Hij 015f E,840 0000 P L.Z7 6"PL.EV~ 

(" 0003~9 015 E470 8000 OR 6,::-321 8 
0003 0 °t 5C EF40 0000 P STR 6,LEVTYP 
0003021 o 5E 8E40 0000 P LEv L.E,VTYP 

.- 00032.2 * LEV ('HEX'(8000),CP LtVI:.L); 
000323 * 'GO TO' DEVI' HANOLEI<; 



TITLE 

000;324 
00032~ 
00032t> 0160 
000327 
000326 
000329 
OOOBO 
000331 
00033<: 
000;333 
000;334 
000;33) 
000H6 
000H7 
OOOH~ 
000;339 
000;340 
000;341 
00034, 
000;34;3 
000;344 
00034) 016<: 

0000 EKR COUNT 
t;>t;>L. 

CRMS3"K~V b'.(AKOKEAOEk I PUNCH TV (SAFI 

8;3CO FF;31 

0048 

* * 
tEND' ; 
• FiNiSH' 

JMP 
XLOC 
CTRL LINK 
XL.OC 
XLDC 
XL.OC 
XLOC 
XLOC 
XL.OC 
XL.OC 
XL DC 
XL.CJC 
XL.DC 
XL.OC 
XLOC 
XL.OC 
XL.O<;. 
XL.OC 
XL.OC 
EN!) 

DEVIH 
lVSAF 
ZVSAF 
VKPT 
CHANNE 
L.ABEL.l 
CKS~M 
L.21SEM 
1>L.l(L. 
DVSf.M 
CPUVE 
L.EVTYP 
TEMPCH 
SREG 
lHIAF6 
lSAO 
lSAP 
JRE 
FR~SHS 
ZVKJIK,lVKJIR 

-------~--
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TITLE C.RM53.'REV G' • CAkORf:.,AOi;.k / PUNCH TV (SArI PAGE 49 

t:. ~VKJMC.L15T 0!)119178 1424.9R W 0;/19/18 1423.8 :l1111t00000 
000001 T blL.1;. ZVKJI"\C.' kEV 00' 

C' 
OIJOOO, OOOE X EF JMC 
000003 0009 X!)E.f' ZVKJMC 
000004 OOOa 6KCOM COMM a 
00000; 0000 0000 RE~V 9.0 
000006 0009 lVKJMC ~QU $ 
000007 0009 afOO 0001 AVE <lKCOM+ l.l' 0011' 

0001:1 0011 
0000011 ... 'PROCi;.VURE.' M1<.RO ('INTI:.GI:.R' 'ARRAY, RAY) ; 
00U009 ... 'bEGIN' 
000010 000<. OF81 00;4 b 'INlt:.G~h, IN5TRUCTION COUNTI:.R. 00001L ... 1 ; 
0000l( ooot:. urCO I-FFI JMC. S[,I> ;.0 
000013 0010 aC87 $tH 
000014 0011 8040 FFEF ~DI 0+1 000015 ... INSTRUCT ON COUNTER ;: RAY eoe; 
000011> 0013 C848 FFED L.OR 4.*0+1 
000U17 0015 CF40 FFED STR 4.0+3 
000018 0017 F8CO FFED LAg 7.0+5 
000019 0019 9BCO 0000 P L.A' 10 10TM 
000020 OOlb 9F87 Sl1:1 1.2>IH 
000021 ... INOUT (51'1 TEST MOOt:.. OUTPUI LONTRUL. fOil; 
00002, OOlC AFCO 0000 p 

~~~ 2.10WOR;) 
000023 001E. A CO fFE7 2.D+1> 
000U24 0020 D3CO 0000 P L.NJ 5.JI0 
00002:) 0022 L3 EQU $ 
00002/) * 'FOR' 1 po 1 'STI:.P' 1 'UNTIL.' INST~UCnON COUNTI;;t( 
000027 0022 6COl ~DV 6.1 
0000211 0023 EF40 FFEO TR 6.0+4 
000029 * '00' 
000030 002!) ~840 FFOO L.OR 4.0+3 
000031 0027 F40 FFOO HR 4.0+; 
000032 0029 1;;840 FFDA L.4 L.OR 6.0+4 
000033 0(21) E240 FFD9 SUb 6.0+; 
000034 0020 bAll BG~ 6.>L.5 
00003; 002E 1;;840 FFD2 LD 6.0+1 
000U3/) 0030 t;A40 FFD3 ADD 6.0+4 
UOO037 oon Fb<'O FFD;; L.At:I 7,D+/) 
000038 0034 f:.F07 STR b.~I:17 000039 * IN UT ( RAY @If. OUTPUT CONTKOL e>o@); 
000040 0035 9BC.0 0000 P L.Ab 1.IOWORO 
UOO041 OO:n 9Feo FFeF 5Tb 1.0+7 
000U4" 88~6 03CO ~OOO P ~~~ 5.JIO 
000043 gACO Fe8 0+4 
000044 0030 Fl:::e 6 >L.4 
00004; UO 3 I::: F~eo FFC6 L.; LA~ '7.0+5 
00004b 0040 9 CU 0000 P LA 1.!>CR 
000047 0042 9F87 STb !tUH 
0000411 0043 ABeo ~OOO P LAb 2.IOWORO 
000049 0045 AFCO F<'O ST6 2.0+6 
000050 004'7 03CO 0000 P L.NJ 5~JfO 000051 * INOuT (t CHANNEL. READY, OUT~UT euNTROL @O'); 
00005, 0049 F8C.0 FFBB L.Ab 7.1)+5 
000053 0046 9B<'0 0000 P t~g 1 dOXl 

( OOOU54 0040 9F67 1.587 
OOU055 004E AbCO 0000 P L.Ab 2. 1 OWOR 0 
00005b U050 Af<'O FFB; STb ;Z.D+b 
000057 005" 03C.0 0000 P L."'J 5.JIO 
0000511 ... INOUT (WAIT L;lOP ADDRESS. OUTPUT <.UNTROL. iO@); 
000059 0054 FBeo FFBO LAb 7.0+5 
OOOObO gg~~ 96<'0 0000 P ~Aa 1.10X2 
000061 XF87 HI 1.$87 
UOO062 gg~~ 6<.0 0000 P L.Ab 2. I OWOR 0 
000Ub3 AF<'O FFAA STb 2.D+6 
00U064 005!) 1>3<'0 0000 P L.NJ 5 JlO 0000b5 * 'INOUT (~E UR,.. FROM TI:::ST MOOI:.. OUTPuT CONTROL. _O@I; 
000061> * a~8:! 000067 * 
00006& * 'FIN~SH' 000069 OO;F 83<.8 FFAO iSu *0 
000070 0061 L.l $ 
000071 0061 83CO 0000 ~ JMP ZKStX 
OOOOU XL.O<. lK$I:::X 
000073 CTRL. L.II'lK ZK$EX 
000074 XL.O~ SCR 
000075 XLO 10TM 
000076 XLO<' 10Xl 
UOOO77 XL.ClC 10X2 
00007& ~tg~ 10WORD 
000079 JIO 
000080 00/)3 0009 ENl) ZVKJMC.,VKJMC 

UOOO tkR COUI'iT 



T lTL..E 

'VKJ~D.L..1ST 
000001 
00000;:: 
000003 
000004 
OOOOO~ 0000 
000000 
000007 OOOB 

OOOOOb 
000009 
000010 
000011 
OOOul~ 
000013 
000014 
00001~ 
000010 
000017 
OOOOlb 
000019 
000020 
0000011 
000022 
000023 
000024 
000025 
000020 
000027 
0000211 
000029 
000030 
000031 
000032 
000033 
000034 
00003~ 
Ov0036 
000037 
00003b 
000039 
000040 
000041 
000042 
000043 
000044 
00004~ 
°8°040 o 0047 
0000411 
000049 
000050 
000051 
Ov0052 
000053 
000054 
000055 
00005e 
OV0057 
000058 
000059 
000060 
000061 
080062 o 0063 
000064 
00000~ 
000066 
000067 
000061l 
000009 
000070 
000071 
00007i!. 
000013 
000074 
000075 
000070 
080077 o 007& 
000079 
000080 
000081 
000082 
000083 
000084 
00008> 
OOOOSb 
000087 
OOOOS& 
000089 
000090 
00009! 
00009.: 
000093 
000094 
000095 
000090 
000097 
000098 
000099 
OOOlOv 
000101 
00010, 
000103 
00vl04 
000105 
0°°1°0 000 07 
000108 
000109 
OOOt lO 
000 11 

0000 
OOOE 

0010 
001Z 
0013 
0015 
0017 
001S 

881~ 
OOlE 
0020 
0021 
0022 
0024 
88~3 
0029 
0021} 
0020 
002F 
0031 
0033 

0035 
0037 
0036 
0039 
003B 

8g~~ 
0040 
0041 
0043 
0045 
0046 
0047 

0049 
004b 
0040 
0041' 

0050 

00~2 
0054 
0055 
00:;6 
00511 
OO~A 
005~ 
005E 

0051' 
OObl 

00b2 
006;' 

OOb:' 
00b7 
Cl068 
006A 
006~ 
OObt: 
0070 

0072 
0073 

0075 
0077 
0078 
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0010 
oooa 
0008 
0000 
OOOB 
8~00 0001 
0011 
Ofbl 0005 

OFCv FFEf 
lIe87 
6040 FfEO 
11740 FFEO 

4<':52 
CF40 0000 

0800 0010 
OF40 0000 

FBeo FFEb 
leOl 
9F07 
03eo 0000 
f6CO HEO 
96(0 0000 
9F87 
OFOO 0010 
ES40 FfFE 
EF40 HOS 
(870 OOAB 
(F40 FFO!> 
03(0 0000 
fBCO FF(f 
0(01 
EF07 
03(0 0000 
03CO 0000 

E840 Ff(4 
6052 
0990 
FB(O FFC3 
9B(0 0000 
9fS7 
4(50 
CF40 FF6E 

CF40 fFBO 
8740 FFB( 
03CO 0000 
OF90 
0050 
00~0 

6740 FFB3 

E840 FFBl 
oE61 
bAOA 
9S40 FFAO 
~~t8 8888 
SACO FFA7 
OFF4 

0051' 
8740 0000 
0004 

bCOl 
EF40 0000 

t:240 FF9b 
8256 
EF40 FF9C 
1::840 0000 
E240 FF9S 
bAOl 0069 
D3CO 0000 

bOOl 
0901 0004 

ES40 FF8' 
6D5Z 
0981 0031; 

K 

~ 

X 
~ 

P 

P 

X 

p 

P 
P 

~ 

X 
X 

P 

~ 

05/191711 

lKCOM o 
ZVKJPO 

* * * * JPD 

* 
* 

* 

* 

I'll 

* 

* 

1425t 1R 
Tl LE 
XDEF 
XDfF 
COHM 
RE~v 
EGU 
SAllE 

W 05/19118 1422.3 
'IIKJ~D.'REII 00' 
JPD 
ZIlKJ~D 
8 
1100 
$ 
<'KeOM+l." 0011' 

'BEGIN' 
'lNTI;;GER' N.H 

ST~ >.0 
~8t ~~I 

N ;: 0; 

1~290100i,lO 

CL 0+3 
R OR V MODE := 'I.ITERAL..' (R); 

1.0V 4.112 
STH 4.ROHVM~ 

LOR REAO OR:.~~1~~O~D+i~NCH @O.; 
STH 5.REAOOR 

CHECK STATE (SHOULD bE ON); 
LAb 7.0+5 
1.0V 1.1 
STi< 1.$87 
LNJ , .JCS 
LA~ 7.0+5 
I.Ab 1.bUffl 
5T6 1.$b7 
NOP <IOWORO+16 
1.0R b.Nl+l 
STR 6.0+6 

101.0 (bUFFER ~O@.PUNCH fO~.lfl); 
L..DR 4.:171 
5TR 4,0+' 
L..NJ 5.JIL 

(HEC~ ~'ATf (S~OULO BE ON); 
LAb 7.0+5 

~~5 ~:!~~ 
I.NJ :. .JSE * CHECK STATUS h)H ERRORS; 

**; ** EQUATE BUFFER2 wiTH BUFFERl IF SAME OArA TO b~ PUNCHED fL..SE , * ERO OUT; 

* 
* 
* 
L3 
1..5 
* 
* L6 

* 

* 1..4 
* 

* 1..8 

* * * 
1..9 

* * * 

* * * 

* * 

'IF' TY!)t;;. 
'THEN' 

LOR 

Of PUNCHES 'E(')' 'LHERAL' (RI 

~~~ 
~~~ 
LDV 
STR 

6.0+2 
6.82 
>L3 
'.0+5 
1.I;UfF2 
1.$67 
4.80 
4.0+6 

~lL..L bUFFER (BUFfER 2 .USO,O) 
STR 4,0+1 

'ELSf' 
CL 0+8 
LNJ 5.Jf8 

'6t:GIN' 
6 >L4 
EGU $ 
EwU $ 

'FOR' ::0 'STE!)' 1 'UNIIL'7i 
CL ·0+4 

LOR 

'DO' 
6.0+4 
6. - "'9 
6,>L4 

BUFFEK2fl~I:8UFFt;;R~fl@; 
1.0+4 

s9~ 
IN' 
B 

6.<BUFF1.$R1 
6.<bUFF2.$Kl 
0+4 
>1..6 

't:NO'; 
EQ\RROR $ 

f~~~O~~ 0; 5t 
~~~ 

4 
CLO(~ ON; 

6,1 
6.CAK05R 

CARO 'OUi'lT ;: 'FOR' 
'DO' 
'6EGIN' 

~~~ ~$~~l 
STR 6.0+5 
LOR 6.CARD5R 
SUtI 6.0+~ 
Bb, 6.LI0 

1 'STt;;.P' 1 'UNTIL' CARDS SPECIFIED-l 

LNJ :. ,VKCilB 
'IF' ~ET 6Rt:AK 'E(')' TRUt 
tTHEN' 

'GO TO' STOP ~UN'HING; 

LOR 
CMII 
BNE 

6.1 
Ll0 

'IF' TYPf 
'THEN' 
'BEGIN' 
6,0+2 
6.82 

OF PUNCHI:S '1;;0' 'LIlERAL.., (R) 

L13 
'IF' CARD COUNT 'L..T' 81 
'THEN' 

c 
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OOOU<:: * '~EulN' 
000113 007A C840 0000 P LOR 4.CA.H>S 
000114 007C 4051 CMy 4.81 

C~ 
000 11 ~ 007l.l 0891- bAIOt. >L14 
000116 * 'IF' 'BlT!)' f1.0e CARD COUNI '1;(,1' 1 
000Ll7 * 'THE.N' 
000118 * 'BEGIN' 
000119 0071:: 460B 6EVN 4.>Ll5 
000120 oon- 4H AUV 4.-3 
OOOFI * BUHEIo(2 @CAROCOUNT.3@;=0; 
000 2<: 0080 9854 LOk 1.=$10(4 
000123 0081 b71U 0000 X CL <BUFI'2.!kl 
000124 0083 9840 0000 I' LOR 1.CARDS 
00012!:> OOb~ It:FF AO\( 1.-1 

@CAROCOUNT.l@:=CARDCOUNT; (J00126 * bUFI"!::1o(2 
000127 * 'END' 
00012b (J01l6 C840 0000 P LOR 4.CARDSR 
000129 OObll CFlO 0000 X STR 4.<6UFF2.$R1 
00013(J * 'E~SE' 000131 * 'B ~IN' 
00013i: OObA OFAA ~OR >Lp 
OOOp:; (JOb~ 9840 0000 P Ll~ 1. AROS~ 
000 34 001l 9240 FF7!:> SUb 1.0+3 
000135 * tlUFI"EI(1 @CAROCOUNT.N@;=O; 
000136 008F 8110 0000 X CL i~~~~b~~Rl 000137 0091 9840 0000 P LOR 
000138 009:; lE.FF AOV It-I 
000139 * BUHER1 @CAROCOUNT.l@:=CARDCOUNT; 
000140 0094 E840 0000 I' LIJI< 6.CARDS'I 
000141 0096 t:FI0 0000 X SlR 6,<6UfF1.$1<1 
00014': * N ;= :;; 
000143 (J098 ~~2g ~~~ 6,3 
000144 0099 FF69 6.0+3 
00014:; * 'END'; 
000146 * 'E.ND· 
000147 * ·E.LS!::· 
000148 009B OF99 6 >L13 
000149 009C L14 EQU $ 

COUNT 'I;g' 000150 * 'IF' '6115' @1,0@ CARD 1 

g88t~~ * 'THEN' 
009( E840 0000 P LOR 6.CAROSR 

000153 009E 6BOC BEVN 6.>LI7 
000154 * FIL.L WITH RANDOM DATA (bUFfI:.R 2@0*,,80) 
000155 009F FBCO 1'1'66 LAB 7.0+6 
00015{) OOAI 96eO 0000 P LAb loBUFF2 
00015-' 00A3 91'87 Slo 1.$1)7 
000158 * 'ELSE' 
000153 OOA4 4C50 ~¥~ 4.80 
0001{) 00A5 (.F40 FF61 4,0+7 
000161 00A7 03CO 0000 P LNJ 5,VKFRO 
0001{), 00A9 OF8B 6 >Lb3 
000163 OOAA FBCO FF56 L17 LAb 

I:BUfFl 000164 QOAC 96(0 0000 P LAb 
00016~ OOAE 9FIl7 ~lb 1.$67 
000166 * FIL.L WITH RANOOM DATA (bUF~~R 1,0@.80); 

( 
000167 OOAF 6C50 ~O\l 6.80 
000168 OOBO EF40 FF56 11'1 6.0+7 
000169 006" 03CO 0000 I.N", 5.VKFRO 
000170 * '~NO'; 
OOOlP 00B4 ;13 E.QU 

888h~ G~N!::RAT~ CHECKSUMS (READ OR PUNCH); 
0064 f-BeO FF51 tAd -,. R+ 6 

000174 oog<> E~40 0000 P DR 6. t;:AOOR 
00011!:> 00 8 E07 STR 6.$1:17 
000176 OOb~ 03CO 0000 P I.NJ 5,Je:.C 
000177 006 U3CO 0000 P LNJ 5.JS~ 
000178 * CHt::CK STA~US fOR ERRORS; 
000119 * '1~' CAR COUNT 'I;Q' 1 
000180 0060 £840 0000 P LOR 6.CARUS 
000181 OOBF 6001 CMV 6.1 
000182 OOCO 0994 BNE >Lb9 
000183 * 'AN • TYP£ OF PUNCHES 'f(,l' 'LiTERAL' (R) 
000184 * 'THE.N· 
000185 OOCl C840 FF40 LOR 4,0+2 
00018{) 00C3 4052 eMV 4.82 
0001 87 00e4 ~6~g 000 88 OOC;' FF40 ~~~ >Lb9 1, +6 
00018Z 00(7 96CO 0000 P LAB 1.BUfFl 
00019 00C9 91'87 STb 1.$67 
000191 OOCA 5(54 k~~ 5.84 
0001901 OOca DF40 FF3b 5,0+7 
000193 OOC 7C50 k¥~ '7.80 
000194 OOCE FF40 FF39 7,0+8 
000195 * FILL BUFF~R (BU~FER 1.080,0); 
000196 0000 8740 FF38 CL 0+9 
000t 97 0002 U3CO 0000 P LNJ !:I.JFB 
000 911 * 'END'-
888~ZZ * STOP PUN(H1NGl 

00\)4 8ACO 0000 P L19 INC C ROSR 
000201 OOD<> 0f-81 FF93 B L9 
000202 0008 L10 ~~U - $ 
000203 0008 0005 5 
000;:04 * CLUCK OFF; 
00020, * READ OR PUNCH ;=FALSE; 
000206 0009 8740 0000 P CL R~ADOR 
000,01 * e:.EN~RAT~ CH!::CK~UMS (READ OR I"UNCH); 
000208 * 'ENO'; 
000209 008B FBCO FF29 LA~ 7.0+5 
000210 00 0 £840 0000 P LD 6.READO~ 
000,11 0001' EF07 STR 6.$B7 
000212 OUfO U3CO 0000 P LNJ 5,JGC 
000;:13 * '~ND'- (OF SEG~ENTI 
080,04 * • Ii'lI~H' o 0215 00E.2 83C8 FF10 ~MP *0 
000216 00E4 Ll QU $ 
000217 00£4 83(0 0000 P JMP ZKiEX 
OOOZlll XLOC ZK$EX 

(~ 
000219 CTRL LINK ZKiEX 
00OZ20 XL{JC Vt<.G6 
000221 ~t8~ ~KFRD 000222 AROSR 
000i/23 XLgC RORVMO 
000224 XL C ERRORF 



000.225 
000226 
0000(27 
000228 
000229 
000.230 

. g8g~H 
000233 

TITLE 

000234 00E6 0006 
0000 E;kR COUNT etlL- . 

CRMS3.'REV G'.CARDRE;ADEk I PUNCH TV ISAf) 

~t8~ 
XI..O' xl..ve 
XL-Ve 
xl..oe 
xl..ve 
XI..VC 
XL-OC 
END 

READOR 
BUFFl 
tlUFF2 
JOWORD 
JGC 
Jll.. 
JSE 
JeS 
JFB 
Z.VKJPD.Z.VKJPD 
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E lVKJPN.Ll::'T 05/19178 1425.2R \II 05/19/18 1423.8 ;t3b250000 
OOOUOl Ibl~E:. lVKJPN.'HEV 00' e 000002 0009 JPN 
000U03 0004 xgEF ~VKJPN 000004 0008 lKCOM C MM 
000005 OOOU 0000 D RE5v 4.0 
OOOOOb U004 ,VKJPN fQIJ $ 
000007 0004 8FOO 0001 SAVE:. <lKtDM+l.Z'OOll' 

0000 0011 
000008 0007 0~81 0010 

'P20CEDURE' ~OT NUM6ER 000009 it ('VALUE"lNtEGER' NUMBER IN Rbll 
000010 it 'BEC.1N' 
OOOClll it 'INTEbER' AI 
000012 0009 OFCO FFFb JPN ST~ 5.0 000013 OOOb E807 L.O 6.$B7 
000014 OOOC EF40 ~FF4 STR b.D+1 
000015 it A • ~ 'HEX' (SCI; 
000010 OOOE. 4(5C kD~ 4.92 000017 (,lOOF CF40 FFF2 T 4.0+f 00001& it ,eODE"6Ec" N'l 000019 it XLoe I.V TO 
000020 it L.NJ $B5.ZV5T0 
000021 XLOt ZViTO 
00002;t 0011 03CO 0000 P L.N,) $8S.lV$TO 
000023 it JCBI 000024 it >.$8 
000025 0013 OF80 B >+$6 
000020 (,l014 0001 DC <0+1 
000027 it ICIl! 
000021:) 0015 0002 Dt <D+2 
000029 0010 $6 OR \;0 

'OF SEGMENTI 000031.1 it '~ND' • 
000031 it • IN~ ~H' 000032 001b 83C8 FFE9 ,.1M *0 
000033 ggt:a Ll EQU 

!K$EX 000034 0018 0000 P ,.IMP 
000U35 XLOC ZK$EX 
000030 CTKI.. LINK Z.UEX 
000037 OU1A 0004 END ZVKJPN,ZVKJPN 

0000 ERR COUNT 
(I@L 

( 
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I:. lVKJRE.LIST 05/1917S 142:>.2R w 0:>119178 1423.8 l611470ouO 
000001 Tl TLI::. ZVKJRI::.o IREV 001 

f'" 000002 0007 XUH JRI::. 
000003 0002 XD!::.!' ZVKJRI::. \~, 000004 OOOS lKCO~l COMM B 
000005 0000 0000 l) RESV 2.0 
000000 OOOl lVKJRE ECoIu $ 
000007 0002 8FOO 0001 K SAVI:. <ZKeOM+l.Z'OOll' 

0004 0011 
0000011 * IB£GIN' 000009 OOO~ OFBI 0001::. 6 Ll 
000010 0007 OFeo FHB JRI::. STb ,,0 
000011 * I::.R'lOk FLAG ;= ERKOk FLA(' + 1; 
00001<: 0009 BAeo 0000 P INC ERRORF 
000013 * 'CODE' 'BEGIN') 
000014 * STB $B5.+$A ADOSESS OF CALL FOk ERIWK kEPOk T 
00001, * LNJ $85,<ZV$EK CALL FOk "EKk XXX X @ AAAA" 
000011> 0006 OFCO 0000 1 STb $S~,+SA 
oooon 0001) 0380 0000 X LN,J Sb5,<lVSI::.K 
0000111 * leI) I 
000019 * XLOC lVSER 
000020 * B >+$1; 
000021 XLOC ZVSE:.K 
000022 OOOF OFSO T I) >+SB 
000023 * ICS ) 
000024 * $A DC <$ THIS HOLDS THE AAAA AUDRE55 
000025 QOIO 0010 SA DC <$ 
000020 OOll 0000 X DC <LABEll 
000027 * 6~~ I 00002b * $bORY $1 
000029 0012 $6 $ 
OOOO~O * 'END'; <OF SI::.G"IEN1) 
0000 1 * 'FINISH' 
000032 0012 tl3eS FFED ~MP *0 000033 00t.4 Ll Q~ S 0001)34 0014 tl3 0 0000 P .,1M ZKSEX 
000035 XLoC ~KSEX 000031> ORL LlfliK -KSEX 
OOOOH XLOC I.AtH,Ll 
000038 XLOC E:.RRORF 
000039 0016 0002 ENLi ZVKJKE.lVKJRE 

0000 E:.kR COLIN 
L 

c 
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to lVKJSE.LlST 05/19118 1425t2R (oj 05/19/78 1422.5 3:130990000 
OOOOOl ~AE~E ZVKJSE.'REV 00' 

(~ 000002 ooog JSE 
v." 

000g03 ogc XOEF lVKJSE 
000 04 o 08 ZKCOM COMM 8 
000005 0000 0000 0 RE~V 7.0 
000000 0007 0018 T8 DC 24 
000007 00011 2C20 5a54 5241' TEXT '. STRO:!E ERROR DRO' 

00(1) 4245 2 45 52~2 
41'52 2044.5241' 

OOOOOb 0011 5050 4544 2024 TEXT 'PPED $' 
080006 o 001 

001"+ 
0015 

ooog 
2(;2 5354 4154 

TlO 9~XT 13 '. ~TATJS WASS' 
001t! 5553 2057 4153 

000011 
000012 0015 001 

2400 oop 
2<' 0 5354 4154 

Tll 9~XT 19 
't STATJS SHOULD BE' 

0020 5553 2053 484f 
554C 4420 4245 

000013 002~ 2400 TEXT '5' 000014 002 0012 Tl3 DC 18 
000U15 002t!, 4441 5441 2053 TEXT 'L>ATA SERVICE RATES' 

0021) 4552 5049 4345 
2052 4154 4524 

000010 OOH 0011 Tl7 DC 11 
000017 003l 4153 4349 4920 TEXT 'ASCIl CODE ERROR$' 

0035 4341' 4445 2045 
5252 4F52 2400 

000016 003l;) 0001' T20 9~XT 15 
000019 003C 5245 4144 2052 'READ REc.. ERRORS' 

0031' 4547 2045 5252 

000020 0044 ~SB6 2400 
T23 DC 13 

000021 0045 5354 524F 4245 TEXT '::HRObE ERRORS' 
004t! 2045 5252 41'52 

2400 
OOOOU 004& 0011 T25 DC 17 
000023 004 4149 4748 542F TEXT 'LIGHT/DAHK ERRORS' 

0050 4441 524B 2045 
5252 41'52 2400 

000024 00~0 0011 1211 9~XT 17 
000025 0057 5055 4E43 41120 'PUN<.H ECHO ERRORS' 

005A 4543 4841' 2045 
5252 4F52 2400 

000020 0000 OOOF 130 DC 15 
000u27 OObl 41'44 4420 5055 TEXl 'DOD fJUNCH ElHOS' 

000"+ 4E43 4820 4543 
4841' 2400 

000026 0009 0011:, 132 DC 30 
000029 OObA 4A41 402C 2052 TEXT 'JAM. RECORD MA1NTE' 

OUoO 4543 4F52 4420 
404t 494E 

000030 0073 4E4 4E43 
544~ 
4520 TEXT 'NANCE PANELS' 

0070 504~ 4!:.45 4C24 

( 000031 007 A 000 134 DC 13 
000U32 007 4841' 5850 4552 TI,XT 'HOPPER EMPTYS' 

0070 2045 4 50 5459 
2400 

000033 0081 OOO~ T36 DC 11 
000034 0082 404 5246 20~3 T!:.xT 'MARK SENSE$' 

0085 454E 5345 2400 
000035 0088 0007 138 Dl 7 
00003b 0089 3430 ,,043 4F4l TEXT '40 LOLi' 

008C 2400 
T40 DC 000037 0080 0007 7 

000031:1 00 IIi:. :;531 2043 4F4C TEXT '51 COLi' 
U09~ 2400 

T42 0<. 000033 009 OOOE 14 
00004 0093 4558 5420 434C TEXT 'EXT CLJCK TRK$' 

0090 41'43 4620 5452 
4824 

T44 DC 00004~ 009A 0006 11 
00004 009b !l245 4144 2043 T!:.I<T 'HEAI) C>1ECK$' 

OOAI:. 484~ 4348 2400 
000043 8eA~ 000 T40 DC 11 
000044 41!l3 4349 4920 TEXT 'ASLll COD!:.$' 

00A5 4341' 4445 2400 
00004, OOAII 001~ 141$ 9~XT ~~OHHECTI:.D M!:.M 000040 00A9 434 . 5252 4543 !:.RRS' 

OOAe 5445 4420 41)45 
4020 4552 5224 

000047 0082 001~ T50 
9C 17 

00004t) OOb~ 41:.4 4£20 4~58 !:.XT 'NON EXT HI:.~OURCES' 
0060 5420 5245 5341-

5552 4345 2400 
000049 

88gb 
OOOb T52 OL 11 

000u50 4255 5320 5041 T!:.XT '8U~ f'A~ITY$' 
OOCO g~~~ 5459 2400 

000051 00(,3 154 DC 14 
0000!l2 00C4 554E 434F 5220 TEXT 'UNCOR "IEM EHRS' 

00(,7 4D45 4020 4552 
5224 

000053 OOCS l.VKJSE EQU S 
000054 00C8 IIfOO 0001 K SAVE <l.KCOM+l.Z'OOll' ooco 0011 
000055 * 'I:lEc..IN' 
000050 OOCE 01'81 019£ 

it 
6 Ll 

000057 tI~aGER' RANGE; 
0000511 0000 OF('O FF2F JSI:. 5.0 
00005~ 

0002 
XLOC ZVSER 

00000 DFCO 1'1'21' SHS SI)5.D+2 
OOOUol 0004 FBCO FF2E l:Ab 7.D+3 
000002 0006 9bCO ffilA Ab 1.D+1 
OOOOb:; OOOS 9F87 ST6 1.$67 
000u64 * I NOUT (RANGE. INPUT RANGE eOf); 

(' 
000065 0009 01'00 0009 X I'll NOP <IOwORO+9 
000000 0006 E840 FFFE LOR 6.Nl+l 
000007 OODO !:.F40 FF2b STR 0.0+4 
000u08 OOOF D3CO 0000 P I..NJ 'oJIO 
000009 * 'COMME~~~!:.~E~Tb=M'~l~~R~~EC~RRl~G!:'. 000070 * DON'l 60THER HEKE; 
00007t 00£1 E870 5i145 LOR 0.=21061 
000072 OOU !:.F40 0000 P STN o.LABELZ' 



000073 
000074 
00007S 
00007e 
000077 
000U78 
000079 
000080 
g88gU 
000083 
000084 
000085 
00008e 
000087 
000088 
88g8~~ 
°8°091 o 0092 
000093 
000094 
00009~ 
000090 
0g0097 o 0098 
000099 
000100 
000101 
00010, 
0001 03 
000 04 
000105 
OOOlOe 
000t 07 000 Oil 
000 09 
000 t to 000 1 
000 12 
000113 
000114 
g0011~ 00110 
000117 
0001111 
000119 
000120 
00012! 
0001U 
000123 
000124 
000125 
000120 
000127 
000128 
000129 
000130 
080131 
o 0132 000 33 
000134 
000135 
000130 
000137 
00013b 
000139 
000140 
g88U~ 
000143 
000144 
000145 
000140 
000147 
000148 
000149 
ogoi 5U o 0 5 
000 5~ 
OOOH;! 
000154 
OOOi S5 
000 50 
000157 
000158 
000159 
OOOloU 
000101 
00016Z 
000163 
000164 
00016:; 
000160 
000167 
000168 
000169 
000170 
000171 
OOOln 
000173 
000174 
000175 
00017/) 
000177 
000178 
00°1 79 000 80 
000181 
00018, 
000183 
000184 
000185 

TI TI.E 

OOES 
001:.7 
00E8 
OOEA 
OOEs 

g8[~ 
OOFO 
OOF! 

00F3 
00F4 

OOFb 
00F7 

00F6 
OOFA 
OOFB 

OOFO 
OOFF 
0101 

0107 
0109 
OlOt! 
0100 
°lOF o 11 
o 13 
0115 
0110 
0117 
0118 

8B~ 

°t 34 o 3b o 3i1 
013A 
013' 
013E 
0140 
0141 
0142 
0143 
0143 
0145 
0147 
0148 
014A 
014(,. 
0141:; 
014F 

0151 
0153 
0155 
015/) 
0156 
015A 
015C 
0150 
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CZCO 0000 
4040 
0901 0030 
4D4E 
0901 003A 
4049 
0901 0037 
404C 
0,901 0034 

4043 
0901 0031 

4046 
0900 

0840 FF08 
6~~6 FF05 
OOFD 

E840 0000 
E970 1800 
0986 

C840 FEFE 
4ESO 
CF40 FEFB 
0107 

E840 FEF9 
b901 001C 
C840 FEF5 
0840. 0000 oeco FEF2 
OF CO 0000 
0380 0000 
OF60 
0116 

0000 

012b 

1:.870 5345 
EF40 0000 
'840 0000 
'440 0000 
CF40 0000 

C940 0000 
0901 0138 
8ACO 
(840 
0840 
DecO 
DFCO 
0380 
OF80 
0141 

0000 
0000 
0000 
f·EC7 
0000 
0000 

0000 

FBCO FfBF 
9BCO FECE 
g~2l 0000 

FBCO FEB8 
£840 0000 
EF07 
D3CO 0000 
FBCO 
9BCO 
9F87 
D3CO 
FBCO 
E840 
EF07 
03CO 

H~A 
0000 
FEAA 
0000 
0000 

P 

p 

P 

T 
X 
T 

X 

p 

p 

p 
p 
P 
P 

p 

p 
p 
P 

1 
X 
T 

X 

p 

p 

P 

p 

p 

p 

* 

* 

* 
* 
* * * * 
* * 
* * 

L5 
* * 

* * 

* Lb 
* * 

SA 

SB 
* * 

* * * L7 
* 

* * * * 

* 

SA 
SB 
* 

* 

* 

* 

* * 

LLH 
CM" 
BE 

~~V 

'IF' 'SITS' @8.8@ LABEL 
4,LABELl 
(.;77 

'OR' 'BITS' @ij.8@ ~ASEL 
4,78 
L7 

'OR' 'BITS' @8.8@ LASEL 
~~V (.;73 

'OR' 'SITS' @8,8@ LABEL 
CM\' 4,76 
BE L7 

'OR' 'BITS' @S.8@ LASEL 
, TH/;;I'I' 

'tQ' 'LITERAL' (MI 

'EO' 'LITERAL' IN) 

'EO' 'LITERAL, (II 

'tQ' 'LITERAL, (L) 

'EO' 'LITERAL' (CI 
'GO TO' CHECK STATUS; 

'COMMENT' 400 CPM H'S DIFFERENT RANbEI 
'MV 4.b7 
BE L1 

'IF' 'BlTS' @S,811 ~ABEL 1 'NE' 'LITERAL. (F) 
ITHEN' 

CMV 4,70 
BE :>L5 

'COMMENt. 
RANGE := RANG~ • 11; 

40'OLUMN MARK SENSE HAS 80 STROBES LESS; 
LOR 

. ~~~ 
EQv 

!I.O+l 
5.-11 
5,0+1 
$ 

'IF' PUESOO CARD STATUS 'E~' 'HEX' (18001 
ITHEN' 

LOR b.PUE50J 
eMR b,=b144 
BNt;; :>L6 

'COMMI:.NT' lsR~~~~£;~ ~~~~~ ER~8~; 
LO~ 4,0+1 
AD\{ 4,·80 
sTR 4.0+1 

'IF' RANGE 'N~' 0 
EQU $ 

ITHEN' 
'BEbIN' 

LOR 6.0+ 1 
I:)El. b1L7 
LOR $K4,0+1 
LOR $R5,SETTOA 
LTD~ SB5.0+2 
S '" $1:)5,+SA 
LNJ SB5,<lVSER 
I:) :>+SI:) 
DC <$ 
DC < LA I:)t;;L1 
OR" $ 

LAb 
LAB 
STB 
LNJ 
LAi;) 

~~~ 
LNJ 

CHECK 
EOU 
LOI< 
STR 
LOR 
OR 
STR 

~~R 
INC 
LDR 
LOR 
LOB 
STb 
~NJ 

8t 
ORI> 
LAb 
LAS 
~Tb 
LNJ 
LAb 
LDR 
STI< 
LNJ 
LA8 
LAb 
S1t! 
LNJ 
LAb 
LOR 
STR 
LNJ 

LOAD R4 R!) AND REPORT ERROR (RANGE. CLEAR); 
PUT TEXI (B, STROBE ERRUR ORuPPED $"1; 
7.0+3 
!tTS 
1,SIH 
5.VKPT 
7,0+3 
6,0+1 
6,SB7 
~MP~UM6ER 

'END'; 
(RANG!::I; 

STATUS: 
$ 

LABELZ :. 'LITERAL' (SEI; 
6.:213 7 
b.LABELZ 
4.STATU::; 
4.PUESOJ 
4,STATUS 

~I~JU~TX~8~Lg'i85Lb;B~T~~~~ ~~~¥bg ~h'UNION' Io'Ut;;500 CARD SlATUS; 
'1HEN' 
'BEbIN' 

4,STATW' 
L9 
ERROR F~AG ;= ERROR FLAb + 1; 
ERRORF 
SR4.STATWA 
SR5,STATUS 
SB!I,0+2 
$B5.+SA 
SB5,<:lVSER 
:>+SB 
<$ 
<LASELI 
S 
LOAO R4 R5 AND REPORT ERROR (STATUS WAS, SIATUS SHOULD BEl; 
-, .0+3 
!tHO 
1.$B7 
5.VKPT 
PUT TEXT (0. STATUS WASS"); 
7,0+3 
b,~TATWA 
6.S87 
5,VKPH 
PUT HEX (STATUS WAS); 
7,0+3 
1.Tll 
lt$IH 
5.VKPT 
PUT TEXT(", STATUS SHUULD BE~al; 
7.0+3 
6.STATUS 
6.S1:)7 
5.VKPH 
PUT HEX (STATUS SHOULV SEI; 
'IF' 'BITS' @1.13@ STATUS WAS 'EQ. 1 

(~ . ) 
j. 

c 
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00018~ It 'TH~N' 000111 015f 112e.0 0000 P L.I:I SIA WA.l..'2000' 

C 
0101 ~OOO 

0001811 Olo~ 051$8 BbF >L12 
00018'> It PJT NI:W rtXl ("VAlA SI:RVICI: RATE$"); 
000190 0103 FB<'O FE.9F L.Ab ·'.0+3 
000191 016~ 9b<;0 FECI L.Ab I,Tl3 
000192 0107 91'61 SHI 1.5b·' 
OOOp3 Ololl U3CO 0000 P LNJ 5,VKPNT 
000 94 016A L12 WU 5 
000195 It 'l~ , lU 'EO' 'HI:X' (ZVIIA) 
000196 016A 1:840· 0000 P L.DR 6.10 
000197 016e. 1:910 208A lMR 6.:11330 
0001911 0161: 090B BI: >L.14 
00019Z It 'OR' 10 't:.Q' 'HI:X' (20611) 
00020 OloF 1:910 20811 CMR 6.;:;11326 
000,01 0111 0981 001A BNI: L.15 
000,0, It 'AND' READ OR PUNCH 'I:Q' PUNlH @O@ 
000203 It 'lHI:I'l' 
8g8~8~ It 'Bt:.~lN' 0173 C840 0000 P L.OR 4.RE 00'( 
000,,00 OF' C900 0010 )( CMR 4.<lOWO~0+10 
000201 o 17 0981 0074 SNI: L15 
000,011 0119 L.14 EQU 5 
000,09 It 'iF' 'BITS' l'1o 121i' STAIUS WAS ,N!:.' 
000Z10 It 'B TS' U.121i' STATUS SHOUL.D til: 
000,,11 It 'THEN' 
000U2 011':1 E2CO 0000 P ~L.H o.STATWA 
0004:13 011b 60'~ CR 6.5 
000<'14 011<' 004 SOR o.l~ 
OOOdS 017D <'2CO 0000 P L.L.H 4.STATUS 
000210 011f· 4055 SCR 4.5 
0002 '1 0180 404F SOR 4.15 
000,111 01111 1:954 CMR o,=5R4 
000,,19 0111-' 0908 BE. >L.16 
Oooao It PUT Nt:.w TI:XI ( "A:)ell CODE I:KROK$"); 
oooai 0183 Feeo FE7F L.Ab 7.U+3 
000222 011$, 91:1<'0 F~AI:! L.Ab 1. Tl7 
000,23 0181 9F67 SIb 10 51:! 7 
000224 0188 Dr<.O 0000 P L.NJ !),VKPNT 
000225 o IIA L.l0 EQU 5 
000U6 It 'IF' RE.AD OR PUNCH 'EU' KE.AD @Oll 
000227 It '~HEN' 
OOO~~& II , I:;GIN' 
000· 9 018A 1:840 0000 P LOR o.HEADO 
000230 018C E900 0007 X CMR 0.<IOwO~D+7 
000231 OLliE. 09A2 bNt. >L18 
00023<: It 'If' 'tilT:)' @1.11@ ~TATUS WAS 'EQ' 1 
oonn It 'lHt.N' 
000234 018F 82eo 0000 p Lb 51 ATWA, l..'·0800' 

01 91 0800 
00023, o 92 0588 tltlF >L19 
000236 Ol':lJ rtleo FE6f LAb 7.0+3 
000237 019; 9BCO FEA5 L.Ab I.T20 
000(;31$ (Jl':17 9F87 SIb 1.51H 

( 000239 0198 1)3<'0 0000 P L.N..I 5.VKPNI 
000240 It PUT NI:W TI;XT ("READ HE.G (;'KROK5") ; 
000.241 019A L19 E.Qu $ 
000242 II I1F' 'BIT:)' IH ,lU@ STATUS wA:) 'E.Q' 1 
g88~~t It 'THI:.N' 

It 'BE.GIN' 
000245 o 1 ':I A 82eo 0000 LI:! SlATWA.Z:'0400' 

019C 0400 
000<'4b 019i.> 0593 tll:lF >L.18 
000247 It 'V' HANG!; 'NE, 0 
000<'411 It , HI:;N" 
000249 OlAI; E840 FI:.b2 LOi< 6.1)+1 
000251J 01 0 0909 bf., 0.>L.22 

("STKOSI:. I;RRO~~") 000,51 It PUT NEW TEXT 
000t52 OlAI FtlCO FE61 LAe 1.0+3 
000253 01A~ 9tleO FEAO ~Ai:l 1.T23 
000~54 01A 91'87 Ttl 1.5B·1 
000;155 01A6 03eo 0000 L.NJ 5,VKPNT 
000250 It 'E.I.SI:' 
000257 01Alj OFII6 I:! >L.18 
000,5/j OlA9 L22 I;QU $ 

(MLIGH1/0AKK ER~0i<5"); 000<'59 II I'UT NI;.W TEXT 
000260 01A9 Ftl<.O 1'1:.59 LAb 7.0+3 
000261 01Ab 9Beo FEAO LAb 1.T2; 
00026<:: gl~~ ~~~~ SHI 1.567 
000263 0000 P L.NJ ;.VKPNT 
000264 It 'f.ND'1 
000265 It 'ENU' ; 
000.266 0l!~0 L.18 EQv $ 
000.267 It , IF' REAU OR PUNCH 'EQ' PUNCH 1I0i 
000c:61l It 'THEN' 
000269 It , ill;.GlI'l' 
000,70 OlbO 1:;840 0000 P L.OK o'RiAUO~ 000,21l 016, E900 0010 X CMR 0.< OWORD+lb 
ooo,n 0164 0997 6NI;. >1.26 

@1.1ii 5TATUS WAS '(;.Q' OOOZ7.3 It 'IF' '6IT:)' 1 
000f4 It 'THEN' 
000 7; 016S 82eo 0000 P loB SIATWA.Z:'0600' 

01 61 0800 
0000::70 o 68 0588 S6F- >L27 

("PUNCH E.CHO I;.RROR5"1; 000.217 It Pill NI:W TI;XT 
000,271;1 0169 FS<'O FE49 L.Ab 1.0+3 
000,7':/ 0166 9Beo FE9A L.Ab 1.T28 
000<'80 016Q IIF87 STb l.ib7 
000281 01BE D3eo 0000 p ~NJ 5.VKPNT 
000282 OlCO L.27 Qu 5 
000,83 It 'IF' '6115' @1.lOi STATUS WAS 'EQ' 1 
000284 It 'THEN' 
000,8~ Oleo 82(0 0000 P L6 SfAlwA.Z'0400' 

8 ~i 
0400 

000,260 0568 e~f >L.20 

(~, 
000267 01 4 Fe<.o FE3E. ~A~ 7.0+3 
000,288 01 6 9tleO FE99 1.T30 
000Z89 01e8 9F67 Ib 1.51H 
00OZ90 01e':l 03eo 0000 P L.NJ 5.VKPNT 
000;:91 It put NEW TI;.XT (°000 PUNCH ECH05"1; 
00029, It '~ND'; 
000Z93 01CB L.Zo ECoIU 5 
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000294 * 'V' 'eITS' t!1.'If STATUS WAS 'EO' 1 
000Z9~ * , HEN' 
000~96 * 'QE.('IN' 
000 97 * PUT NEW Tl:.xr 'e 0002911 OI~B 82eo 0000 P 1.8 5IATWA,l'OZoo' 

01 0 0200 I, 

00029~ 01(;E OSSA sst- >1.31 
("JAM. REI..Ot<O MA4NTI:.NANCE PANEI.$"); 00030 * 000301 01CF fBCO FEB I.Ab 1,0+3 

00030, 0101 9Beo FE97 I..Ab loHZ 
000303 OlD3 9F87 STt;) 1.$tH 
000304 011;)4 03CO 0000 P L.NJ 5.vKPNT 
000305 0106 03CO 0000 P L.NJ 5,JWR 
00030<1 * WAIT FOR t<EIURN; 
000307 * 'END'; 
000308 0108 L.31 EQU $ 

WAS 'NE' 000309 * 'IF' 'BITS' .. 1.1I@ STATUS 
000310 * 'BITS' fl.lI@ STATUS SHOULD bl:. 
888H~ * 'IHf.N' OlD8 E2CO 0000 P L.L.H 6,STATW 
000313 OlDA E.570 0001 AND 6,=Z'OOOl' 
000314 Ollie <'2CO 0000 P L.L.H 4,STATU5 
000315 OlOE (570 0001 AND 4,;;Z'00OI' 
000316 OLEO 1:.954 CMR 6,:$R4 
000311 OlEl ~ggA ~~r~ tiE L.33 
000318 0lE3 LAb 1,0+3 
000319 0lE5 98CO FE93 LAi;I 1,T34 
000320 01E7 9F81 STb 1,$87 
000321 o lI;~a 03CO 0000 L.NJ 5,VKPNT 
00032<: * PUT NE.W Tt:.XI ( "HOPPEH EMPTY$"); 
°80~23 * :~tg~, o 0324 * 000325 * 'BEGIN' 
000326 OLEA OF81 0055 B 1.33 
000327 OIEC L.15 EOv $ 
000321:1 * I1F' 'SITS' il.1211 STATUS WAS 'NE' 000329 * 'IHT5' il,1211 STA US SHOULD tiE 
000330 * 'IHEN' 000331 gl~~ E2CO 0000 P 5t~ 6.STATW 
000332 6055 6.5 
000333 01V ~04F SOR 6.!S 000334 01 0 2CO 0000 P L.I.H 4. TATUS 
000335 o F2 405~ seR 4'1 000336 01F3 404 SOR 4. 5 
000337 °IF't 1:.954 CMR 6.;;$R4 
000338 o F5 0908 BE >1..35 
000$3~ * PUT NEW TI:.XT ("MARK SENSE$"I; 
000 4 01F6 HlCO FEOC L.Ab 1.0+3 
00034l OlFI:I 96CO FE88 ~AiI 1,1;16 
00034./ 01FA 9fil1 Tb A,$IH 000343 01Fb 03CO 0000 L.N,) .VKPNT 
000344 OlFD L.35 EOU $ 
000;145 * 'IF' 'bITS' (!l1.lle STATUS ~MUL.~E~E 000346 * 'BITS' iloll .. STATUS 
000347 * 'THEN' 
000348 °t FO E2CO 0000 P LL.H 6.STATWA 
000H9 o FF 6054 SCR 6.4 
000350 OZOO 604F SOR 6.~5 I 

888~~~ 8~8l C6 CO 0000 P ~t~ 4. "TAlUS ,-J 4 54 4.4 
000~53 0204 404F SOH 4.15 
000 54 0205 E954 CMft 6.;;SH4 
000355 OZ06 0901:1 BE >L.37 
000356 * PUT NEW fI;.XT ("40 COI.S"); 
000;157 0~01 F6CO FOFB L.A~ 7.0+3 
00035/j 0" 09 9BCO FE1E LA 1.138 
00035Z 020b ~F81 STi! 1.$tH 
000;36 020C 3CO 0000 P L.NJ 5.VKPNT 
000;?61 020E 1.37 EQU $ 
000;;6~ * 'JF' 'bITS' *1.10* STATUS WAS ,EQ' 1 
000363 * , HI:.N' 
000364 OZOt; 82CO 0000 P L.B S IATWA.l.'0400' 

8H~ 0400 
000365 0588 6ElF >L.39 
000366 * PUT NEW TI:.XI ("51 COI.S",; 000367 021Z FSCO FOFO L.A6 7.0+3 
000~6& OZ14 9BCO FE71:1 LAb 1.140 
000369 OZ16 ~F81 STI;i 1.$61 
000370 0217 3CO 0000 P ~NJ 5.VKPNT 
00037~ 0219 ;39 Qv S 
00037 'fF' 'BlTS' 'l.Yf STATuS WAS 'EO' 1 0003H * • HEN' 
000374 021'( 82CO 0000 P I.B STATWA.l.'0200· 

8~t~ 0200 
000375 ~~~8 66F >L.41 
000376 02 I) FOES I.At;I 7.0+3 
000371 02~F 9BCO FEn L.AiI I.T4, 00037a 02 ~ 9F81 STb 10$6 
000379 022 03CO 0000 P L.N,) 5.VKPNT 
000380 * PUT NEW TI::XT ("EXT .CI.OCK TRKS~'; 
00038l OZ24 L.41 EOU $ 
000382 * 'IF' 'SITS' ,fl,lIf STATUS WAS 'EQ' 1 000383 * , HEN' 
00038't 02Z4 SZCO 0000 P L.6 SlATWA. '0100' 

8~~~ O~OO 000;185 o 88 BBf >L.43 
00038<1 * PUT NEW Tt:.xr ,"RI.'AD CHECK$"II 000387 OU~ FSCO FODA LAg 7.1>+3 
000388 021 YI:KO FE6F ~~ I·T44 000389 02 C 9F81 .SS7 
000390 OZ20 D3CO 0000 P ~NJ 5.VKPNT 
000391 022F L.43 QU $ 
00039, * '1 F' :RIU: :l:l: nATU~ WAS '~E' 000393 * ATU SHOUL." BE. 
000394 * 'lHEN ' 000395 022F E840 0000 P L.DR 6.STATW 
00039b 023~ E2D6 L.L.~ 6.:SH6 
000391 023 6047 SO 6.1 

C 000~98 0233 (840 0000 P L.DR 4,STATUS 
000 99 0235 C2D4 ~b~ 4.:SR4 ~ 

000400 023<1 4041 4.7 
00040! 0237 6954 CMR 6.:$HIt 
OOOItOZ 0231$ 908 6E >L.33 
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00040~ * PUT NEw TtXt ( "A:;.CII CODES"); 
000404 8BG FBCO FOC9 L.AB 7.0+~ 
000405 9BCO FE65 ~Atl 1.T46 

C 
00040<> 0,,30 9F87 Ttl 1.$B7 
000407 0;':3E. 03CO 0000 L.N,J 5.VKPNT 
00040t! * 't:NO'1 
000409 0240 1.33 EQU S 
0004t O * 'V' 'BlTS' e1,3f STAtUS WAS 'EQ' 1 
0004 1 * , HEN' 
00041': 0240 SZCO 0000 I.tl 5fATWA.l.'OO08' 

0242 0008 
000413 0243 0588 BBF >1.4"7 
000414 * PJT NEW Tt:XT ("LOHHEeTtO MEM ERRS"); 
000415 0;':44 FtleO FOBI:. LAb r.D+3 
00041b 0246 9tleO F"Eb1 L.AB 1.T48 
000417 0<:4S 91'87 5Tb 1.SB7 
000410 0<:49 D3CO 0000 P I.NJ 5,VKPNT 
000419 024B 1.47 EQiJ S 
000420 * '11' , '!:lITS' @1.;.:@ STAtUS lolA!) 'EQ'l 
000421 * 'lHEN' 00042;:: 0241:l 82eo 0000 P LB SATWA.l'0004' 

0;':41) 0004 
000423 0<:4t:. 0588 BbF >1.49 
000424 * P,JT NI:.W TEXT" ("NON EXT RESOURCES"); 
000425 0241' Fl:l<.0 FOB3 LAb 7,0+3 
000426 02,1 9BCO FE60 LAb 1.TSO 
000427 0253 9F87 5Tb 1.$1:17 
000428 Q;l54 03C0 0000 P I.N,J 5,VKPNT 
000429 025b 1.49 EUU $ 
000430 * 'tF' 'BITS' @l.l@ STAtUS WAS 'EQ'l 
00043! * , HEN' 
00043 0;':5<> b2eo 0000 P Ltl !) ATWA.l'OOO,,' 

0;.: 5ts 000<: 
000433 02,9 0588 BI:lF >1.51 
000434 * PJT NEW Tl:.xT ("bUS PAR nys") ; 
000435 025A fl:leO F~A8 ~Ail ·1.~+3 
000436 025e 9BCO F5F AI:l 1. 52 
000437 0,,5E 9FS7 STb l.stH 
00043b U25F 1)3eO 0000 P LNJ 5.VKPNT 
000439 0261 1.51 UIU S 
000440 * , 1 f- , 'tilT!)' @1.0@ STAlUS WAS It::Q' 1 
000441 * 'THI:.N' 
000442 00161 1:.840 0000 P LOR 6.STATWA 
000443 02<>3 ~~gg Bt:VN 6.>1.9 
000444 02b4 F09t LAb 7.0+3 
OU044!) OZb6 91>C0 Ft:5e LAb 1.T54 
000446 026S 9F87 5Til 1.StH 
000441 0269 l>3eO 0000 P LN,J 5.VKPNT 
00044b * PUT NEW TI:.XT ("~NLOR Mt:.M ERRS"); 
000449 * 'tNI)' I 
000450 * 't:NO' ; 
000451 * 'E-NO'I (uF !)t:(''1ENT) 
00045, * 'FINISH' 
00U45;1 020b b3eb FD94 1.9 ..IMP *D 
000454 026D 1.1 t:Qu $ 

(" 000455 0200 83eo 0000 ..IMP ZKStX 
OUl>45<> XLue ZKSEX 
000451 'l~L LI"'K 'KSI:.X 
00045b XLU<; VKPT 
000459 XLO(' VKPNT 
000460 XLlie VKPH 
000461 XLue ID 
00046~ XLUC !)TATWA 
000463 XLOC !)TATUS 
000464 XLvC PUESOO 
000465 XLvC SUTOA 
000"66 XLue L.ABt:Ll 
000467 XLOC LAt:lEl2 
00046S XLUC EHROHF 
000469 XLU<- REAOOR 
000470 XL.OC lOWOIW 
00U47~ 
00041 

XLlie 
XLUC 

..110 
JPN 

000473 XLU(. JWR 
000414 02bF 00C8 I:.Nli lVKJ!)E.lVKJSt: 

0000 EkR COUNT 
I. 

---~-------- ~-.-----" ---~"------"-----



TITLE 

lVKJ1C.LIST 
000001 
00000;: 
OOOOO~ 
000004 
00000:;' 0000 
000006 
000007 0007 
000001i 
000009 
00001 0 
0000 1 
00001.2 
00001~ 
000014 
000015 
000016 
000017 
000011i 
000019 
OOOOlO 
000021 
OOOOU 
00002~ 
000024 
000025 
000020 
000027 
000026 
000029 
8888~~ 
OOOIJ~Z 
OOOOH 
0000~4 
000035 
00003e;. 
000037 
000038 
000039 
000040 
000041 
00004, 
000043 
000044 g008 45 

00 40 
000047 
000041i 
000049 
88g8~~ 
000U5, 
OIJ0053 
000IJ54 
000055 
00005~ 

8888~8 
000059 
000000 
000001 
000002 
00006~ 
'000004 
000065 
080066 o 0061 
000061$ 
000069 
000070 
000071 
oooon 
000073 
000074 
000075 
000070 
000077 
000078 
000079 
000080 
000081 
00008.2 
000083 
000084 
00008~ 
000080 
000087 
000086 
000089 
000090 
000091 
000092 
000093 
00009 .. 
00009:> 
000090 800097 

00096 
000099 
000100 
000101 
00010';: 
00010~ 
000104 
00010~ 
000106 
000107 
00010t! 
000109 
000110 
000111 

0009 
OOOA 

OOOC 

OOOE 

0010 
001';: 
0014 
0016 oon 
88U 
0010 
001E 
OOlF 
0021 
0022 
0024 
88~~ 
0021\ 
002e 
002E 
002F 
0030 
003:': 
0034 
0030 
0038 
0039 

003tl 
003() 
003E 

0040 
0042 
0043 

0044 
0045 

0040 
0047 
0049 
004B 

004C 
004E 

0050 
0051 
0053 
0055 
00::'7 
0059 
005A 
005C 

88~~ 

0061 

006, 
0004 
0005 
0067 
0009 

OOoA 
0068 
0060 
006F 
0070 
007<:: 
0074 

0075 
0076 
0078 

007A 

CRMS3.'R~V G'.'AROREAOER 1 PUNCH TV (SAF) PAGE 60 

OOOC 
0007 
0008 
0000 
0007 
8FOO 0001 
0011 
OF81 0096 

DFCO FFF3 

8740 FFF2 

8740 0000 
F6CO FFEF 
96CO 0000 
9F87 
D3CO 0000 
F6CO FFE8 
9seo 0000 
9F87 
6C54 
~F40 FFE3 
4C50 
CF40 FFEI 

0870 OFI'F 
OF~8 FFOE 03C 0000 
Faco FF07 
96CO 0000 
9F87 
6C50 
EF40 FF02 
EF40 fFDl 
8740 FFDO 
03CO 0000 

t~2A 0000 

E840 0000 
6E9D 
6AOl 0059 

E840 0000 
6051 
089F 

~~~B 
9856 
8710 0000 
9840 0000 
lEFF 

E840 0000 
EFI0 0000 

OFAA 
9840 0000 
9240 FFAO 

8710 
9840 
lEFF 

t840 
tFIO 

0000 
0000 

0000 
0000 

~~2g FfAI 

OF99 
0062 

E840 0000 
660e 

FBCO FF9C 
9BCO.0000 
9F87 

4C50 
CF40 FF97 
03<.0 0000 
OF8B 
~~~8 ssZA 
91'87 

6C50 
EF40 f'F8e 
03CO 0000 
007A 

FBeo FF87 

p 

p 

p 

P 

p 

p, 

p 

p 

p 

P 

x 
p 

p 
X 

x 
p 

p 
X 

p 

p 

p 

p 

p 

05/19178 

ZKCOM o 
ZVKJT' 

* 
* JGT 
* 
* 
* 

* 

* 
1.3 

* * * L4 

* * * 

* * * 
* 

* * 
* * 
L7 

* 

* 
* 
* * * 
1..6 
* * 
* 

* 

1.9 

* 

La 
* 

14.2~i3R T1 Lf:: 
XO F 
XOE.F 
COMM 
Rf::SV 
EOU 
SAVt: 

W 05/19118 1423.9 
ZVKJTC,'REV 00' 
JGT 
ZVKJTC 
8 
7.0 
$ 
<ZKeOM+1.Z'0011' 

'bEGIN' 
B L1 

'lNTtGEk',N; 
STb 5.0 

N :: 0; 
CL D+1 
CI. READ ORR~~~&~ ;;FAL~E; 

RESET RANOOM DATA (CLEAR); 
LAtl 7.0+2 
I.Ab 1.~ETTOA 
STfI 1,$B1 
LNJ 5.VKRRO 
tAB 1.D+Z 

Ab 1,8UFFl 
ST~ 1,$87 
~~~ ~:~:3 

l0347300UO 

~¥~ :~~~4 
FILL bUF~tR (8JFFER 1.080.'HtX'(FFF»); 

LOR ~.=4095· 
STR ~.O+~ 
LNJ 5.JfB 
I.Ab 1.0+2 
LAb 1,bUFF2 
STt! 1.$87 
LOV 6.80 
STR 6.0+3 
STR 6.0+4 

FII.L BUFFER (6JfFtR 2.080.'HtX'(000,); 
CL D+5 
LNJ 5,JF8 
LOV 6.1 
STR 6 .CARDS~, 

'FORt CARl) COUNT .- 1 'STEP' 1 'UNT!Lt 99 
'00' 
'bEGIN' 

LOR 6.CARDS~ 
ADv 6.-99 
6GZ 6.L5 

'!F' CARO COUNT 'I.T' 81 , HEN' 
, EGIN' 

LOR 6,CAROS 
CMV 6.81 
BAGf:: >L6 

'IF' 'bITb' @1.0~ CARD CoUNT 'EQ~ 1 
'THEN' 

LDR 
STR 

~DR 
SUb 
CL 
LLiR 
AOII 

1.0R 
STR 

S~~ 

B 
EOU 

LOR 
&EvN 

H~ 
srtl 

~¥~ 
LNJ 
8 

t~g 
STb 

~~~ 
~S~ 
I. At! 

>L8 
1,CAROSi( 
1,0+1 

<8UfF 1" $Rl 
lteARO::ii( 
1.-1 
6.CAROSi( 
6.<SUf'Fl.$Rl 

6.3 
6.0+1 

'SEGIN' 

N := ~; 

'END'; 
'END' 
'ELSE' 

>1.8 
$ 

6.CAROSR 
6.>L9 
7.1)+2 
It(:;Uff'2 
1.$67 

4.80 
4.0+3 
5.VKfRD 
>1.1$ 
7.D+2 
1.bUFF! 
1.$87 

6.80 
6.0+3 
5.VKFRO 
$ 

'IF' 'BIIS' @1.u@ CARD COUNT 'EO' 1 
'THEN' . 

FII.L WITH RANDOM DATA (bUFFER Z@0*.801 

'EI.St' 

FII.L WITH RANDOM DATA (bUFFER 1@0.,801; 

GENtRATE CH~CKbUMS (RtAD OR PUNCH); 
7.0+2 

Ci 



TITLE CRMS3"~tV ~',eA~~RtAOtH / PUNCH TV (5AF) PA~I:. III 

OUOll<:: OOH .. 1:.840 UOOO P LD~ II,HI:A~Ui< 
000 11 ~ oon EF07 5TR 6,$87 
000114 007F 03eO 0000 p LNJ ;,JGC 

(" 000115 it '1H CA~LlCOUNT 'tQ' 1 
000116 it 'THI:N' 

, ,.,,' 000117 00111 1:840 0000 P LDR 6,eARU5i< 
OOOllb 008;) 6UOb CM~ 6,1 
000119 00114 099 BN >Ul 
000 20 OUII~ FbCO FF1C LAtl 7,0+2 
U00121 OU87 9bCO 0000 P LAb 1,BUffl 
OOUl21 0011'1 9r87 !:ITe 1,$67 
OU0123 OOIlA 4C54 5~~ 4,S4 
000124 0086 Cf40 FFH 4,Ll+3 
000125 00110 5(,,50 LOv 5,SO 
000126 00111: 01'40 ff15 5TR 5,0+4 
000a1 it FILL 6UFtEI< (6UfFER l,OSO,O); 
000128 009U 8140 FF74 CL D+5 
000129 0092 D3eo 0000 p LN,J 5,JFB 
000130 it 'ENLl'1 
000131 0094 IlACO 0000 P Lll INC CARLl5~ 
00013<:: 0090 OFSl FFA4 b L4 
OOOlB 0098 L5 EQv $ 
000134 it ~ENEI<ATt CHE("K5UMS (HEAD UI< PUNCH); 
OU013, it 'END'; 
000136 OU911 Fi:110 FF69 LAb 7,D+2 
000137 009A f:.S40 0000 P LOR 6.~EADO~ 
0001311 009<. f:.F07 5TH 6,$b7 
000139 OU90 03eo 0000 P LNJ ;,~Ge 
000140 it 'END" (0 5t~~ENT) 
000141 it '1'IN~5H' 
OU01402 009F 86C8 FF60 

5~~ 
*0 

000143 o Al Ll $ 
000144 OOAI 83<..0 0000 ZUI:X 
000145 XLOC ZKSEX 
000146 eTRL LINK ZKSEX 
000147 XLOE VK~RO 000148 XLO VK ~D 
00014~ ~tg~ 51:TTOA 
00015 CARD5~ 

888H~ ~t8E ~EADOR 
t;UFF1 

000153 XLoe BUFf-2 
000p4 XLOC JGC 
000 5, ~~8C JFB 
000150 OOAl 0007 ZVKJTe,lVKJTC 

0000 ERR COUiliT 
UL 
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I:. ZVKJTO.LIST 05/19178 14<:5.3R W 0~1l9n8 1423.9 !)419800uO 
000001 TITLE Z¥KJ1D.'REV 00' 
00000, 0004 XDI:.F ( IMEl.v+4) 
OOOuOj 0000 XD~F (~ASEtDl Oi 000004 0001 XD f , UM.I)+ ) 
OOOOO~ 0002 XD~F nOTAL,:;>"2) " 
000006 0003 XDi:.F (RESPON,D+:;l) 
000007 OOOF XDtF JTD 
0000011 OOOA XDEF ZVKJTO 
000009 00011 ,KeOM COMM 8 
000010 0000 0000 I) RESV 10,0 
°8001~ OOOA ZVKJTD EC,H.J S o 001 OOOA 8FOO 0001 K SAVE <ZKCOM+102'OO11' oooe 0011 
000013 * , rTI:.GER' BASE; (BASE OF TIMING UELAY) 
000014 * , NT!:;GER' SUM; (S~M OF ERROR TAMMLNG~ 
000015 * , NTEGERo TOTAL; (T TAL OF RANDO OI:.LA S) 
000016 * 'INTI:.GI::.R' RESPONSE; (RI::.SPONSI:. OF I)ELAY~ 
000017 * , NTf;GEk' TIME1.TIME2; (OLU I)ELAY T1ME ) 
000018 
000019 

**; 
** kANDOM OR FIXEI) TIMING DELAY; 

000020 **; 
000021 * ·PkOCEt)URI:.' TIME DEI.AY; 
000022 * 'BEGlN' 
000023 0001) OF8b 002F ~Hj Ll 
000024 OOOF DFC fFF6 JTD ~.0+6 
00002~ * TIMEl ;= lIME2; (GET DI::.LAY ~uR CARD BEING READ) 
000026 0011 E840 FFf3 LOR 6,0+5 
OOOOp 0013 EF40 FFFO STR 6,0+4 
0000 II * TIMI::.2 := 2HIHCI; (t..fT DELAY I-OR PRl:vlOUS READ) > 
gggg~Z 0015 C840 0000 P LOR 4'6HIHCl 001>' (F40 FFED STR 
000031 * 'IF' BA~~ !~Q' 0 
000032 * 'THEN' 
000033 * 'Bt:GIN' 
000034 8Sl6 0840 FFE6 LOR 500 
000035 5989 BNI:.' 50>L3 
000036 * ZHRTCC .- RESPONS!:. + 100; 
000037 001~ F840 FFE6 LOR '.0+3 
00003b 001 n~6 P ~9~ 7.100 
000039 001 0000 7.lHRTCC 
000040 * ZHRTCl ,- lHRTCC; 
000041 * 'ENli' 
000042 0021 FF40 0000 P STR 7,ZHRTCl 
000043 * 'EL::'E' 
gOO044 * 'BE(IlN' 

0004:; 0023 Of92 ~DR >L4 
000046 0024 £840 FFDB L3 6.0 
000047 00,6 1:.570 3ECO AND 6.=~6077 
000041;1 * BAS· ;= (BASE 'MASK' 'HEX' (::IECD) + 'HEX' (!)5!)~) ) I 2; 
000049 002~ EA70 5555 ADD 6.=<:1845 
000050 OO~ 606~ SAR 6.1 
000051 00 fj EF4 FF04 STR 6,~ 000052 .* ZH TCC ;;: BASE 'MASK' 'HEX' 107CO) I 64 • lO311NEXT DELAY) 
000053 OOW E570 07CO ANO 6,=19114 if· '" 000054 002F 6066 SAt{ b.6 
00005!> 0030 6E67 ~~~ 60103 
000056 OOH EF40 0000 P 6.ZHRTCC 
000U57 * ZHRTCI '= ZHRTC<'; 
0000511 OOH EF40 0000 P STR 6,lHRTci 
000059 * 'ENI)' ; 
000060 0035 L4 5gu S 
080061 003~ 0004 4 
o 0062 * C~Or~ ON; 000063 * KEEP WA T G: 
000064 0036 L5 EQU $ 
000065 * 'IF' lHRTCC t ClT' 100 
000066 * 'THEN' 
000067 * 'GO TO' KEEP WAITING; 
000066 0036 E840 0000 P LOR 6.lHRTCC 
g8gg~~ 0031$ 6064 CMV 6.100 

003X OA7D BAt.. >L5 
000071· 003 0005 DC 5 
000072 * CLOCK Off; 
OOOU73 * 'END" (OF PROCI::.0VRE) 
080874 * '~ND,I (OF SEGMEN ) 
8 0 75 * • IN~SH' 00076 0036 83C& FFCA JM *0+6 
000077 0030 L1 EQ~ $ 
000076 0030 83CO 0000 P JM ZKSEX 
000079 XLvC ZUEX 
8888g~ CTRL LINK lUrX 

XLO~ ZHR a 
8oooa~ ~~B fHRT> 

0008 003F OOOA VKJTD.,VKJTP 
0000 ERR COUNT 
eL 

c\ 
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I:. LVII.JwR.L.lST 05/19178 11t25.3R W 05/19/18 11t21t.0 1t61t5800UO 

(~" 88g88~ HT~E LVKJW~"~EV 00' 
0025 JW~ 

000003 00~1 xoh ~VKJW~ 
000001t 00 8 ZKCOM COMM 
000005 0000 0000 0 RI:.&V 1t.0 
OOOOOb 0004 0023 T5 DC; 35 
000007 0005 51t51 ~~~~ 20:27 TEe-XT 'TYPE ., CA~R 1 AGE RI:.T' 

00011 1t34 4941 
1t745 20~2 1t5~1t 

0000011 000t: 5552 ItE27 2C20 TI:.XT 'URN". WHEe-N READY$' 
0011 571t8 1t!)ItE Z05Z 

1t5ltl 1t1t59 2400 
000U09 0017 0012 T8 IK 18 
000010 00111 2A2A 2A2A 2A20 TEXT '***** oREAK *****$' 

0016 4252 1t541 4620 
2A2A 2A2A 2A24 

000011 0026 ZVKJwR EQu $ 
000012 0021 8FO 0001 II. SAVE <ZKC;OM+l.Z'0011' 

0023 0011 
000013 * 'BEGIN' 
000014 002 .. Of AS B TEe-~j;le.HARAClHO 000015 * '1NTt:GER' 
000011. OOZ, Ofe.O FFOA JWR 5To 5fU 
000017 * '1F' zvu TV 'I:.~' 0 
00001ts * 'THt:N' 
000019 oon 1:.840 0000 P L.OR b.ZV$llY 
000020 0029 1.985 I)NI:., I. .>L.~ 
000021 * I:.MP e.HA~AC; ER : : 'rll:.x' (0000); 
000022 * WAlT' 
000023 002A C;870 0000 L.O~ 1t.:;3321! 
000024 002C CF40 !-F04 STR It.u+l 
000025 002£ FBe.O FF03 L.3 L.Ab 7.0+2 
000021. 0030 9BCO FF03 L.AIl 1.T5 
000027 0032 ~F87 STIl 1.$tH 
0000211 0033 3CO 0000 P L.NJ pUT NI:.W'f~~~Nl"TYPE 000029 * 'CARRIA<Ot:. ~ETURi~' • WHEN RI:.AOU"); 
000030 0035 FBCO HC' L.Ab 7.0+2 
000031 0037 9tKO FFC9 LAB 100+ 1 
00003" 0039 9F87 STb 1.$t:!7 
000033 003A 03(0 0000 L.NJ 5.VII.<OC 
000034 * <OET <'HA~ (lI:.MP (HARACTI:.R) ; 
000035 * '11" TI:.MI' e.HA~AeTE~ 'NI:.' 'Ht:.X' (OU) 
808° 31. * 'THEN' 
0037 * '6Ee-G!N' 

000038 003e. E848 FFC4 LOR 1..0+1 
000039 0031:. bOO e.MV b.13 
00001t0 003F 090B BI:. >Lb 
000041 * I1F' 
000042 * TEMP CHA~ACTER 'EU' 0 
000043 * 'THEN' 
00004 .. * 'BEGIN' 
000045 0040 b9EE 8NI:.l b.>L.3 
00004b * PUT NEW TlXT ("***** Bkt:.AK *****$"); 

(-
000047 0041 FBe.O FFCO L.ACi 7.0+2 
00OO4b 0043 96CO FF03 ~~g 1.T8 
000049 004~ 'iFS7 1.$tH 
000050 004b 03eo 0000 p LNJ 5.VKf>NT 
000051 * 'GO TO' ASK NEXT; 
00005" 0048 113eo 0000 I' JMf> A!)KNt;:X 
000053 * 'END'; 
00005 .. * 'GO TO' WAI T; 
00005, * 'END' ; 
000050 * 'ENO'; 
000057 * 'END' • 
000058 * 'FIN~SH' 
000059 004A 1j3e.~ FFB5 Lb JM *0 
00001.0 004 L.l EQU $ 
000061 004C 83CO 0000 P JMf> lK$E:.X 
00006i' XL.oe. ZK$EX 
00001.3 CTRL. L.INK ZUEX 
00001.4 XLOC VKPNT 
00001.5 XLOC; VKGe. 
OOOObb XLOC ZV$TlY 
00001.7 CTRL. LINK ZViTl 
00001.8 XL8C A!)KNEX 
000069 004E 0021 EN ZVKJwlt"VKJWR 

0000 I:.RR COuNT 
eL. 
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E i.Vi'.J(,.B.(,.IST 05119178 1427 t lR W 05119118 1422.3 2481930UI.I0 
OOOOO~ Tl I.E ZVKJLB,'R£V 00' 
00000' 0097 XDfF KJLtl 

0 000003 009~ XOtF ZVKJLB 
000004 000 lKCOM COMM 8 
OOOOO~ 0000 0000 D RESV riO 000000 0006 OOOC T3 OC 
000007 0007 4~4C 4543 5452 TEXT '£LE<'TR;)NICS$' 

OOOA 4F4E 4943 5324 
000008 0001) 0012 T4 DC 18 
000009 OOOt 4649 5240 5741 Tt.XT 'FIRMWA~E RtV1510N$' 

0011 5245 2052 4556 
4953 494F 4E24 

000010 0017 0015 T7 DC 30 
000011 0018 2C2 4153 4349 TEXT '. AS\.Il NOT 5ET ON' 

001& 4920 4E4F 5420 
p 45 5420 4F4E 

000012 0021 049 4£49 5449 TI:XT • INITIAUZI:$' 
0024 414C 495A 4524 

000013 gg~~ 0022 T9 ~hT 34 
000014 2<'20 4249 '+E41 , , I:I!NA~Y NOT 5ET 0' 

Oll2b ~~;~ 204t 4F54 
4554 204F 

000015 lI031 4E20 434F 4E46 TEXT 'N <.ONFIGURATION$' 
0034 4947 5552 4154 

494F 4£24 
000016 0039 0018 Tll D<' 19 
OllOO17 lI03A 2<.2 5441 5346 TEXT , , TASK NOT CLEARED' 

0030 204E 4F54 2043 
4<.45 4152 4544 

000018 0043 2400 TEXT '$' 
0000~8 0044 ~~~6 Tl3 ~hT ~~ TASK 0000 0045 5441 534B NOT CLEARED' 

0048 204E 4F54 2043 
4C45 4152 4544 

000021 004E 2400 TI::XT '$' 
000022 004F 0019 Tl7 D<' 25 
Oooon OO~O 4341 41::4E 4F54 TEXT '\.ANNOT SET PRO<:iRAM' 

0053 2053 4554 2050 
524~ 4752 4140 

000024 0059 204 4A45 4354 TEXT ' I:JECH' 
005<. 6400 000025 0050 015 Tl9 DC 21 

000026 005E. 48 41 4E41:: 4F54 TEXT 'CANNOT SH HOLLER!' 
0061 2 53 4554 2048 

4F4C 4~45 5249 
0000.27 0067 5448 , 00 TEXT 'TH$' 
00002ts OOb~ 001~ 121 

YfXT 
27 

000029 006 434 4E4E 4F~4 '<.ANNUT 5ET PUNlH F' 
0060 2053 4554 2050 

554E 4348 2046 
0000311 0073 4545 4420 5245 TExT 'E.tl) READ$' 

0076 4144 2400 
000031 0078 0015 T23 DC 

H.ANNUl 00003;:: 0079 434! 4E4E 4F54 TEXT SI::1 lE5T MO' ,,1'"--", 
007C 205 4554 2054 

4553 5420 4041-
OOOOH 00ts2 4445 2400 TEXT 'DE$' ,~. 

000034 0084 001A TZ5 ~hT ~tANNOT 000035 0085 4341 4E4E 4F54 ~I:.T EJECT 0' 
0088 2053 4554 2045 

4A43 4~54 j!04~ 
000036 0081:. 4EZ 4552 524 TExT 'N E~RO.~$' 

000037 
0091 6224 ZVi'.JL6 §~~I:. $ 

00003ts 009j! 8~g~ 0001 i'. <lK<'OM+l.Z' 0011' 
0094 0011 

'BEGIN' g8gg~3 * 0095 OF81 017F 6 1.1 
000041 * 'INTt::GI:.R'TI::MP; 
00004j! 0097 I)fCO FF611 I<.JI.S 5Tb . 5,0 
000043 * ERROR LASEL ;= 'LITERAL' (611; 
000044 009~ E~70 4231 LOR 6,=1694~ 
00004~ 009 E 40 0000 P 5TR 6,I.A6ELl 
000040 * PUT NI:.W TEXT ("ELtCTRONICS$"I; 
000047 009D ~~~g FF64 LAo 7,0+2 
000048 009F FF66 ~Ati 1, T3 
000U49 OOAI 9F87 Ta 1.$1:17 
000050 00A2 1)3CO 0000 P 

LNJcHEel<. S~A¥~P~~"OULD 6E gOO051 * OFF) ; 
00052 00A4 F6CO FF50 ~A6 -, .0+2 

000053 00A6 8707 LbJ ~~3c;s 000054 00A7 3CO 0000 P 

888S~~ * TEMP :=-'HEX' (fFFF); 
00A9 ~CFF LDv 6,-1 

000057 OOAA F40 FF50 STR (>.0+1 
000u58 QOAC F6eo FF55 LAb 7.0+01 
00005~ OOAE 96CO FF52 kAtl 1.0+1 
00006 ooao 9F87 T6 1,$67 

IOUTPUI GAR6AGI:.) 00006~ * INOUl (TiMP" OUTPUT CONFIGURATION ~O@); 
00006 8gB! Of 00 0006 X Nl NOP < OW RD+ll 
000063 C840 FFFE !.Dfi 4,Nl+l 
000064 00 5 CF40 FF4D STR 4,0+3 
000065 OOtH 03CO 0000 P LNJ 5'rlI~ 000066 00B9 F6~0 rF48 LAb 7. + 
000067 0066 96 0 fF45 LAb 1.D+; 
0000611 0060 9F87 STe 1,$6 

(OUTPUI <:iA~6AGE) 000069 * INOUr CTEMP, OUTPUT TASK INi) ; 
000070 ooat:: oFOO OOO~ X NZ NOP <IOWORO+5 
000071 Ooco H40 FFF' L~R 6.N2+1 
00007Z 00C2 40 FF40 5 R 6,1)+3 
000073 00~4 06co 0000 t' LN~ 5'rl IO 000074 00 6 F CO FF~a LA 1, +01 
000875 gsa 9BCO 0000 P ~A6 l.6INARY 
000 76 9F87 Til 1,$1:17 
000077 * INOUI ( INITIAbblE. OUTPUT C;ONTKOL tot); 
000078 OOCti A6CO 0000 P LAb .2,IOWO C: 000073 ooc~ AFlO FF35 5T6 01.0+3 
00008 OOC D3C.0 0000 P LNJ 5,,110 
000081 * PUT NEW TEXT (.Fl~MWARE REVI~lUN$.)i 
000082 888~ F~CO FF30 'LA6 7.0+2 
000083 9 CO FF39 LA6 1, T4 
000084 000 9F87 5HI l,$f:H 

--------
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00008!i 0000 03CO 0000 P LNJ ~,VKPNT 
000086 OOUij FBCO fF29 LAb 1.I)+Z 
000081 OOOA 96CO FFZo ~~g 110+1 

C" 0000S8 oooe 9FIH 1.i~1 
OOOOSZ * 1 NOUT IT~M .INPUT FIRMWAR~ REV @O~); 

,.,.' 00009 0000 OFOO 0003 X N3 NOP < 1 OWORO+ 3 
000091 OO~F ~840 FFF~ LOR o .NH 1 
000092 00 '1 H40 FF21 5TR 6.0+3 
000093 00E3 03CO 0000 P LNJ !).JIO 
000U94 * TEMP P' 'BIT~' e8.8e TEMP; 11<1(,HT JUSTIFY) 00009, OOE!) ~2CO F F 11:1 LLH 6.0+1 
000090 00~1 H40 FF19 5TR 6.0+1 
000091 * PUT HEX ( TEMP H 0000911 00E9 F6CO FF18 LAti 'r .0+2 
000099 00 ti EF07 5TR 6.i61 
OOOlOU OOEe 03eo 0000 P LNJ !i.VK.-H 
000 01 * '1~ , lD 'EQ' 'iolEX' (2008) 
000In * 'THEN' 
000103 * 'BEGIN' 
000104 OOEE E840 0000 P LOR 6.10 
00010!i OOFO E970 2008 eMR 6.=8200 
00010/) 00F2 0981 00!i6 BNt;. L5 
000107 00F4 FBeo FFOO LAb 7.0+2 
000101l OOFo 9~CO FFOA LAB 1.0+1 
000109 OOFIl 9 87 5ltl loi87 
000110 * lNUUT (TEMP.IN'-UT CONFIc,URATluN @O@)I 
000111 OuF9 OFOO OOOA X N4 NOP <101'101<0+10 
000112 00F6 C~40 FFFE LOR 4.N4+1 
000113 OOFO C. 40 FFO!) 5TR 4.0+3 
000114 OOFF 03CO 0000 P LNJ 5.JI0 
000115 * I1F' T~MP 'N~' 0 
000110 * 'TH~N' 
000117 * 'BE('lN' 
OOOpb 8l8~ E84~ FEFF hOI< 6'E+ 1 000 19 090 001Z E, O. 6 
OOOF O * LA3EL 2 .- 'LIHJ<AL' (AMI 1 
000 21 010~ C870 4140 LOR 4,=16717 
000122 0107 CF40 0000 I' 5TR 4.LABI:::L.f 000123 0109 0840 0000 .- LOR SI<!).5ET OA 
000124 010b e840 FEF!) LOR SI<4.0+1 
000l2:; * LOIIO 1<4 R5 (TEMP. CLEARj; 
000 20 0100 03eo 0000 I' LNJ 5.JI<E 
000127 * R~PORl ERROfH 
00012b * PUT TEXT (". A~ell Nor 51:::T ON INITIALIZES"); (MOC) 
000129 OlOF FBCO FEF2 LAti 7.0+2 
OOopo 01P 9BCO FF05 LAb loT7 
000 31 01 3 ;SF87 5TtI 1.$IH 
000132 0114 3CO 0000 LNJ ~.VKPT 
000133 * , NO'I 
000134 **; 

- eAROI<EAlJEl<1 00013!i ** CUNFIC,URATluN TE~T 
oooHo FEEe 

**; 
000 7 011b Feco L6 LAb 7.0+2 
000138 Ollll 96CO 0000 P LAb 1.tlINARY 

( 
000139 OllA 9Fb7 STp 1.SIH 
000140 * INOUT ~blNAkY MOLlE. UU I PUT Co,.F 1 GURA 11 ON @oe) 1 
000141 011b OFOO 0008 X N5 NOP <101'10 Ihll 
00014" OllD E840 FFFE ~V~ 6.N!)+1 
000143 OllF EF40 FEU 6.0+3 
000144 0121 O~CO 0000 .- LNJ ~:g!~ 00014:; 0123 Feeo FEOE LAti 
000140 0125 91:)(0 FEOb LAb 1.0+1 
000147 0127 9F67 5Tb 1,S81 

CONFiGURATION @O@)I 000t 4 i;l * INUUT ~Tf.MP.INPUT 
000 49 0128 OFOO OOOA X N6 NOP <IOWO 0+10 
000150 8UA ES40 FFH. LOR 6.1'10+1 
000151 EF40 FE86 STR 6.0+3 
000154! Oli!~ 03CO 00 0 I' LNJ ,~~~l?EMP 000153 * 'NE' 'HEX' (IlOUO) 
000154 * 'THEN' 
ogOl!)5 * '6E('IN' 
o Opo 0130 E848 F500 LOR 6.0+! 000 57 0132 E97 8 00 CMR 6.=- 27()8 
0001511 0134 0901 0001 6f. L8 
00015~ * LA3f.L 2 .- 'LITEKAL' (bM) 1 
000}6 0130 ~pO 4240 ~OR 4.=16973 
000 61 01311 C. 40 0000 P lR 4.LAtlEL2 
00016<: Ol3A 0840 0000 .- LOR $R!i.SETTOA 
000163 013C C.840 FEC4 LOt< $1<4.0+1 
000164 * LOIIO R4 R!i (TEMP. CLEARI; 
00016!) 013E. 03CO 0000 P LNJ :;.JRE 
000166 * RI:.PORT EI<RORI 
000167 * PUT TEXT (". b.lNARY NvT SET ON CUNflGURATION$") 1 (MOCI 
0001 08 01 40 FBeo FEC! LAti 7.0+2 
000 69 o 42 96CO FEE LAb 1.T9 
000170 0144 9F87 STB ~'$b7 000171 014~ 03CO 0000 ~ LNJ .VKPT 
000t7~ * 'I:.NO'I 
000 7 * '~N()' 000174 * , L5E' 
000175 * 'BEGIN' 
000170 **; 

TA5K WORO TE~T5 - PUNCH; 000177 ** 
000171l **1 000 79 0147 OF81 OOSI::: B L8 
000180 0149 1.5 EQU $ 
000181 * ERROR LAilf.L. := 'LITI:::RAL' (fi2) i 
00018, 0149 E870 4Z34! LOR 6.=.1694b 
000183 014t1 EF40 0000 P 5TK 6.LABELl 
000184 0141) Feco Ff.B4 LAb 7.0+2 
000185 CJl4F 96CO FEBl LAb 1.0+1 
000180 0151 9F87 ST6 1.$B1 

INPUT TA~K @O@li(GARBAGE 6EEN CLEAREO) 000187 * INOUT (TEMP • 000188 015': OFOO 0004 X N7 NOP <IOWORO+4 
000189 0154 C640 FFFE. ~OK 4.N7+1 
000190 0150 CF40 FEAe TR 4.1)+3 

(' 000191 0158 03<:0 0000 P LN.i 5.JI0 

.. ,. •.. 
000192 * 'IF' TEMP 'NE' 0 
000193 * 'THEN' 
000194 * 'BI:.GIN' 
00019!i 01!iA E840 FEAo WK 0.0+1 
000190 015C 6901 0012 6E, 6.L10 

'L.lTf.I<AL' 000191 * L.A6EL 2 .- lTe) ; 
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000191$ 
000199 
OOOZOO 
000;201 
000;20~ 
000420~ 
000«04 
oono~ 
0004200 
000;207 
000;2011 
000~09 
00021u 
000,11 

888H~ 
88gH~ 
0004210 
000217 
000218 
000.219 
OOOUO 
000221 
oooa2 
00022~ 
000U4 
000225 
000220 
0002427 
000;:213 
000U9 
0004230 
(002)! 
000;:3« 
000233 
000234 
0004135 
000,30 
000,37 
000;:38 
000<239 
000<240 
000;:41 
000,42 
000243 
000244 

°8g08~:~ 
Q 247 

000,,4b 
000;249 
000,50 
000251 
000252 
000;253 
000;254 
000;25~ 
000251> 
000;257 
000258 
000;:59 
000200 
00021>1 
000~6, 
00026::S 
000264 
000;:65 
000,66 

000,67 
000,68 
000269 
000Z70 
000,71 

000,72 
000273 
880274 0~75 
OOOZ7b 
000277 
000,::78 
000279 
000,80 
000281 
00028.2 
000;:83 
000284 
000.28~ 
000286 
000,87 
000,88 
000289 
000;:90 
000291 
000;:9;l 
000293 
000294 
000;:95 
000296 
000297 
000298 
000299 
000300 
000301 
00030, 
000303 

,000304 
000305 
000306 

Ol!:lt:: 
0160 
016;2 
0164 

0166 

011>8 
OloA 
016' 
0100 

OloF 
8IH 
0174 
0176 
0178 
017A 
017(; 
0l'1t:. 
0180 

~tU 
0185 
'0187 

0189 
018b 

0180 
018f' 
0191 
0193 
0195 

0197 
0199 
019t:1 
019C. 

019E 
01AO 
OlA;2 
01A4 
01A6 

01A7 
01A9 
81~g 
OLAF 
gU~ 
01134 
01Bo 
01S8 
OlBA 
Olbe 

81~~ 

01~0 01 i2 
01 3 

, 01e5 
01':·' 
01e9 
01et:l 
Olel) 

81&~ 
OlD, 

0103 
0105 
0107 
OlOb 

010A 
010C 
0100 

OlDE 
gl~~ 
01E3 

01E5 

C.870 !:l443 
CF40 0000 
0840 0000 
'840 FE9C 
03(0 0000 

FIKO FE99 
9B(0 FE'E 
g~~6 0000 

fB<':O FE92 
9S(0 0000 
9F87 
OFOO 0005 
t~:g ~~~~ 
03CO 0000 
FB(O FE85 
<;l:lCO FE82 
9F87 

OFOO 0004 
1'840 FFFE 
EF40 FE70 
03(0 0000 

E840 FE77 
6901 0012 
C870 5453 
'F40 0000 
0840 0000 
(840 fE6D 
03(0 0000 

FB(O FE6A 
9B(0 FEAA 
9F87 
1>3(0 0000 

019E 
E870 5EOO 
EF40 FE60 
FBCO FE5F 
9B(0 FE5C 
9F87 
OFOO 0005 
C840 FFFE 
CF40 FE57 
D3(0 0000 
FS(O FE5" 
9B'0 fE4F 
9F87 
01"00 
E840 
tef'40 
03(0 
8,(0 
lEOO 
0586 

82eo 
4000 
0501 
01(5 

E870 
EF40 
(.1840 
(840 
03(0 

01(F 

8"0 0200 
0508 

~g~8 
6~~6 
OIOA 

0004 
FFFE 
FE4A 
0000 
H;44 

FE40 

OOOB 

5457 
0000 
0000 
FE35 
0000 

FE31 

FE2E 
FE79 
0000 

8ZCO FE26 
0400 
0508 

F~CO FE23 9 (0 FE7C 
9 87 
03(0 0000 
01E5 

8ZCO FElB 

~~~~- '" .-.---~. 

~ 
p 

p 

p 

x 

p 

x 

p 

~ 

P 

x 

x 

p 

~ 
~ 

P 

P 

P 

it 

it 

it 
it 
Ll0 

it 
NS 

it 
N9 

it 
it 
it 

it 

it 

it 

it 
it 
Li2 
it 

it 
NI0 

it 
NU 

it 
it 
it 

L14 
it 

it 

it 
it 
Ll5 
it 
it 

it 

L16 
it 
it 

it 

LIS 
it 
it 

LDR 
STR 
LOR 
LOR 

LNJ 
LAB 
LAb 
STb 
LN.) 

LAD 
LAb 
STb 
NOP 
LOR 
STI< 
LN.) 
LAtl 
LAb 
STtl 
NOP 
LOR 
STR 
LNJ 

LOR 
BEL 
LOR 
STI< 
LOR 
LOI< 

LNJ 

t~g 
STB 
LNJ 

EQv 
LOR 
STR 
LAb 
LAb 
STb 

t8~ 
STR 

t~~ 
LAb 
STb 
NOP 
LOR 
STR 
LNJ 
LS 
BI:lF 

Lb 
BST 
EQU 
LOR 
STR 
LOft 
LOR 

L.NJ 

EQU 

L.B 

BtH 

t~~ 
SlS 
L.NJ 
EQU 

LB 

4.;:21571 
4.LASEL2 
$R5.SETTOA 
$R4.0+1 

LO~O R4 R5 (TEMP. ~LEAR); 
!) • .)RE 

REPOI<T ERROR; 
1.0+, 
ltTlI 
1.$S7 
5.VKIo'T 

'END'; 
1.0+2 

PUT TEXT (". TASK NOT (~EAREO$.); 

t ·SHTO~ .S87 
INOUT (tLEAR. OUTPUT TA~K @O@)i 

<IOWORO+5 
6.NS+l 
6.0+3 
5.,)10 
., .0+2 
1.0+ 1 
1.$B7 

1 NOUT IT EMP. ! NPUT TASK @Ot); 
<10WORO+4 
6.N9+1 
6.0+3 
5.,)10 

11 F' n.MP 'NE' 0 
11 HEN' 
'SE.<;'IN' 

6.0+1 
6,L12 

LABE~ , ,- 'LITERAL' (TS); 
4,=215S7 
4.LABE.L, 
$J<5.SETTOA 
$R4.D+l 

LOAD R4 R5 (TEMP. CLEAR); 
5 • .)RE. 

REPO~T teRROR; 
7.0+2 
1. Tl:il 
1.$IH 
5.VKPT 

PUT IEXT (". TASK NOI CLEAREO$"); 
'teND' ; 

$ 
TEMP 1= 'IiteX' (5EOO); 

6.".:4064 
6.0+ 1 ' 
7.0+, 
1.0+1 
I.SB7 

lNOUT (lEMP.OUTPUT TASK fOe); 
<IOWORO+5 
4.NIO+l 
4.0+3 
5.,)10 
1.0+2 
1.0+1 

lN6ufBfTEMP.INPUT TASK _0_); 
<IOWORO+4 
6.NU+l 
6.0+3 
5.J10 
0+ 1 • III E.OO' 

(SET TASK WOHD) 

>L14 
'IF' 'blTS' @4.9@ TEMP 'EY' 0 'OR' 'BITS' @1.14f TEMP 'EU' 0 
'THEN' 

'bEGIN' 
0+1IZ'4000' 

L15 
$ 

LABEL, ;;: 'LITERAL.' ITW); 
6.=21!>91 
~R~~g~HoA 
$R4.0+1 

LOAO R4 R5 (TEMP. <':L.EAR); 
5.JRE 

'Ii;NO'; 
$ 

RE.PO~T ERROR; 

'IF' 'BITS' fl~9f TEMP 'NIi;' 1 
'THE.N' 

D+l.Z'O'OO' 
>L16 

PUT I'iEW TEXT ("tANNOI SET PROGRAM EJIi;(T.$"); 
7.0+2 
1, T17 
1.$B7 
5.VKPNT 
S 

'IF' 'BITS' fl.10t TEMP 'NE' 1 
tlHEN' 

0+1Il'0400' 

>L18 
PUT l'iE.w TEXT ("CANNOT SET HOLLERITHS"); 

1.D+2 

l:U~ 
5.VKPNT 
S 

'IF' 'BITS' fl.llf TEMP 'NE' 1 
'THE.N' 

0+I.Z'0800' 

o 

o 



T lTLE CRM~3"R~V G',CARDR~ADER I PUNCH TV C~Af"1 PAGE 67 

01E7 OSOO 
000~07 OlES 05011 BtH >L20 

C 
OOO~Ob * PUT IiEW TEXTC"CANNUT SET PUNCH FEED R~AUi"l; 
000309 8l~~ FBCO ~B8 LAb 7.0+2 
000310 9tKO LAb 1. liZ 1 
000311 OLE() 9FII1 STb 1.iB7 
00031Z 011:.E ()~CO 0000 P LN.J 5.VKPNT 
000~13 OlFO L20 WU $ 
OOO~14 * , IF' 'BlT~' 111.12. TEMP 'NE' 1 
000315 * 'THEN' 
OOOHt> 01FO 82CO FEIO LB D+lol'1000' 

°tF, bOOO 000317 o F3 508 tltH >L22 
000311i * PUT Nt:W Tt:XT C "CANNOI SET TEST MODE$"I; 
000319 01F4 FBCO Ft:Oll LAb 7,0+2 
000320 01F6 9BCO FE81 LAt! I,T23 
000321 OlFIi 9F87 Slb 1.iS1 
000322 01F9 03CO 0000 P LN.J 5.VKPNT 
000323 01FB L22 EGlU" $ 
000::124 * 'lF' 'fllT~' '1,14' T~MP 'NE' I 
000325 * 'TH~N' 
000326 °lFb 82CO FEO!> Lb 0+1,l'4000' 

o FlJ 4000 
000327 OlFt: 0508 SBl >LS 
ooonli * PUT ,,~W TEXT C "lANNO"I. St:T EJECT ON EKROKi"); 
000::129 01FF FBCO FE02 LAb 7.0+2 
000330 0201 9BCO FI:.S2 LAo 1. T25 
000331 0203 9Fa7 STb 1,iES? 
000332 lI204 D3CO 0000 P LNJ !),VKPNT 
000333 * 'END'; 
000334 0206 FBlO I' Oft:! L8 LAS 7.0+2 
000335 OZOIi 9BCO 0000 I' LAb 1.5t:TTOA 
00033/> 020A 9F81 5Tt! 1,$S1 
000337 * lNOU"! CCLt:AK .• OUTPUT TASK @Olr); 
OOOHIi * '~NO' ; 
000:;)39 020b 01'00 0005 X Nl2 NOP <JOWOHO+5 
000340 0200 t:840 FHt: LOR 6,1'412+1 
000341 0201' 1:.1-40 FOF3 5TH 6.0+3 
00034~ 0211 03CO 0000 P LNJ !;,JIO 
00034~ * 't:NO'" 
000344 * 'FIN~5H' 
000345 0213 83CS FOEl *0 
00034/> 0215 L1 ~~U $ 
000::147 0215 83CO 0000 JMP ZJ($I:.X 
000341l XLOC ZI<.$t:X 
000349 CTHL LINK ll<.$EX 
000350 XLOC VKPJ 
000~51 XLOC VKPNT 
000 52 XLOC VKPH 
000353 XLOC 10 
000::154 XLOC 5ETTOA 
000355 XLOC B1NAkY 
000356 XLOC LABt::Ll 
000357 XLOC LAbELZ 

(. 
000351i XLOC IOWUkl) 
000359 XLOC .JkE 
000::160 XLOC .JIO 
000::161 XLOC JC::; 
000::162 0217 0092 EN!) ZVK.JLtI,lVKJLI:I 

OO(JO EKR COUNT 
iI@L 
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t. ,VKJL.C.L.l!)T 05/19/78 1427.1R W 0~/19/78 1422.4 184r7000UO 
000001 TIlL.E ZVKJLC,'REV 00' 
000001/ 00C2 XDI;F KJLC 0, 000003 °86C XD~F lVKJL.C 
000004 o 08 ZKCOM CO M 8 
OOOOO~ 0000 0000 I> RE!:iV 12.0 
000006 oooe oooe TlO DC 12 
000007 OOOD !l055 5420 4F41:. TEXT 'PUT ON-Ll N!::$ , 

0010 204C 494E 4524 
000001;1 0013 0029 TlZ ~e; 41 
000009 0014 4445 5649 4345 EXT 'I>I;VICE tONTROL.S'.Z'OVOA'.'L.' 

0017 2F43 4F4E 5452 
001A 4 4( 5301> OA4e; 

000010 0011> 4F41 4420 494E TEXT 'OAI> INPUT. PUT ON-L.INEi' 
0020 5055 542(; 2050 

5e!i4 204F 4t.21> 
4 -49 4E45 2400 

000011 0029 oooe Tl3 DC 12 
000012 002A 5354 4F50 2044 TEXT '!:iTuP I>EV 1 c.a:.s , 

0021> 455~ 4943 4!i24 
000013 0030 001 Tl6_ ~hT 21 
000014 0031 534C 4944 4!i20 '!:iLIDE ;:lUTPUT !)TACK' 

0034 4F55 !i450 !i5!i4 
2053 5441 4341:l 

000015 003A 4552 2400 TEXT 'Eki' 
000\110 003C OO!O Tl7 ~t 16 
000017 0030 52 5 4C45 41~3 EXT 'REL.lASE, STACKEkS' 

0040 4520 !>354 4143 
4B45 5224 

OOOOpl \1045 0010 Tl9 Y~X1 16 
0000.9 0040 5445 5354 2049 tTt.!:iT HHlRLOCKSS' 

0049 4E54 ;~~~ 4C4F 
4341:l 

000020 0041:. 0009 122 DC 9 
000021 004F 4F50 4541:. 204C TE.X1 'OPEN loWS' 

0052 4944 2400 
000022 0054 OOOA 123 DC 10 
000023 0055 434C 4F53 4520 11:xT 'CL.O!)E 1.105' 

0051i 4C49 4424 
000024 005A OOOF T24 OC 

lOPt.N REAR I>OORi' 000025 005t> 4F50 454E 2052 TEXT 
005t 4541 5220 444f' 

4FF 2400 
000U20 0003 00 0 T2, ~C l~L.OSE ~EAR OOORi' 000027 0004 434C 4F53 4520 ExT 

0007 ,245 4152 2044 
4F4F 5224 

0000~1i .g~e& ZVKJL.C. s~U S 
0000 9 006(, 0001 K vE <,zKCOM+1,ltOOll ' 

OOot 0011 
000030 000~ 0':81 OOE!> 'P~O'fOURt.' ~11T 00003! * 10 !)l::.tONDS ('VAL.UE"lNT~GER' STATE !)HOULO BEll 
00003 * 'tlE"lN' 
oooon oon DFeo FF8t. 1.12 STb !).O 
000034 0073 EF40 FF80 STR 0.0+1 

10 SECONDS) 000035 * lHRTC(' ;~ H!::RTZ * 10; (SET I.L.O(K fUR 
000036 0()75 (840 0000 P L.Ok 4.HERTZ 
000037 0077 4FOA ML.v' 4.10 

',",/ 000U31i 00711 ·CF40 0000 P 51R 4.,zHRTCC 
OOOU3'; * ZHRfCl := HERTZ * 10; 
000U4U 007A 0,40 0000 P L.01-< 5.HERTZ 
888g:~ 007C 6 OA ML.v ~:!gRTC.l OU70 1'40 0000 P 5TR 
000043 * ZHRTCL ;= 20; (SET L.EVE.L.) 
000044 007F 7e14 L.OV 7.20 
00004!) 0080 FF40 0000 P 51R 1.~HRTe;~ 000046 * CL.O('K St; APHO E ,. 01 
000047 008, 8740 0000 P CL. CKSEM 
000048 0084 0004 DC. 4 
000049 * CL.OCK ON; 
000050 * WAIT: 
00005! 0085 FBCO FF7C L.3 L.At:I 7.0+2 
000052 0087 96CO 0000 P LA(;i ltSTATWA 
000053 0089 9F87 5TI:l l,il:lf 
00005't * INOUl (!:iTATUS WA!:i,INPUT !:iTA1U!:i WORU ~O@); 
0000~5 OOIlA OFOO ~~~~ X I'll NOP <lOWORO.IZ 
0000 6 008e; 1::.840 LOR 0.Nl+1 
000057 008E. EF40 FF74 STk 0.0+3 
000058 0090 03CO 0000 P LNJ ~'~~8B 000059 oon D3CO 0000 P L.NJ 
000060 * ,iF' GET BflE.AK 'EQ' TRUI;. 
000061 * tTHEN' 
00006, * '~O 10' ASKNEXI; 
000063 0094 6001 

P ~r" tS~NEX 000064 0095 0901 0000 
@ltI5@ ~TATUS 000065 * 'fF' 'BlT!)' WAS 'NE' 5TATE 5HOUL.0 I:lE 

000000 * , Ht.N' 
000067 * 'BEGIN' 
000\168 0097 1.7.2(0 0000 P L.LH 6,STATWA 
000009 0099 6047 50k 0.7 
000070 009A E.940 FF60 CMf< 0.0+1 
OOOOH 009C 0911 bE >Lo 
oooon * 'n' CLOCK SEMAPHORE 'Nt.' 0 
000073 * tTHEN' 
000074 * 'tl!::GIN' 
000075 009~ (840 0000 l.OR 4.CKSEM 
000070 009 4906 1:lE.' 4,>1.3 
000077 * STATU5 SHOUL.D bt. ;= STATE. SHOULD I:lE*'HEX'(8000j; 
000076 OOAO 0840 FF60 LOR 5.D+! 
080079 OOA" OB70 8000 MU~ 5,=-3pg6 o 0080 00A4 DF40 0000 P 5T 5.STA U 
000081 * STATUS 5HOULD 61: ;~STATU5 SHOUL.O t:lE'UNION"HEX' (4000); 
000082 OOAo 8940 0000 P L.BT STATUS.Z.'4000' 

OOAIl 4008 000083 00A9 03C 0000 P LNJ 5,J5E 
000084 * C~ECK STATU5 fOR t.RROk~; 
000085 * '~O TO' E.XIT; C': 000080 * aNO' 000081 OOAB OF81 0001 6 
0000811 * 'EL.SE' . , 
000089 * ';'0 TO' WAIT; 
000090 * '{;NO'; 
000.091 * EXIT: 
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00009Z OOAO l.6 EQU $ 
000093 OOAD 0005 OC , 
000094 * Cl.O('K OFF; 
000095 * 'I:.NO'i (OF 10 SEC PROC~DURE) 

C' 000096 **; 
000097 ** PROC~OURE TO START DEVICE; 
000098 **; 

'PROC.~OURI:.' 000099 * START D~VItE; 
000100 OOAE 83e8 FF5l JMP *0 
0001 01 I! 'B~G'N' 000 0, 0060 OFCO FF!'>4 1'9 Ttl 5.D+5 
000103 I! l.ABEl. 1 := 'l.pERAL' (el I; 
000104 0062 E870 4331 l.OR 6.=1720 
000105 00b4 EF40 0000 P STR 6,l.ABELl 
000106 * PUT N~W TEXT ("PUT ON-LINE5"1; 
000107 0066 rBCO FF4F LAtI 7,0+6 
00010~ 0061.l 9Beo FF53 l.Ab ltllO 
000109 OObA 9F87 STb lt$b7 
000110 006S 03eo 0000 l.NJ 5,VKPNT 
000 11 I! WAlT 10 SIi.CONDS (SHOULD 6E ON); 
000 12 0060 6COl l.Ov 6,1 
000U3 OOB~ 03eo FF6, l.NJ 5.P2 
000114 I! 'ENI)' ; 
000115 **; 

l.Ii.TTER C -000116 I! I! Of.VI('E SAFETY Ff.ATURES; 
000117 **; 
0001111 I! 'PROC~DUR~' l.ETTER ep; 
000119 ooeo li3CI.l FF44 JMP *1)+5 
000120 * 'bEull'1' 
8881H I! 'INTEu~R' Rf.SPONSE; 

00e2 I)FCO FF44 KJl.t STb 5,0+ 7 
0001P * LAB~l. 1 := 'LITERAL' tel) ; 
0001 4 00e.4 E870 4331 l.OR 6,::17201 
000l2!'> UU~6 EF4U 0000 P STR 6. l.ABELl 
000126 uo 8 FBeo FF40 LAg 7,0+9 
00012'1 OOCA 96eo 0000 P l.A 1.BINAIH 
000128 ooee 9f87 SIb 1.5B'7 
000"9 * INOUT (lNlT lASIZEo OUTPUT CONIROl.tu@); 
OOopo uoel) A6CO 0000 P 5AB 2.IOWOR 
000 3~ OOCF Areo FFdA 'Tb ,,0+60 00013 0001 03CO 00 0 I' LN.; 5.JI 
000133 I! PUT NEW TEXT ("O~VICE e.ONTROl.5IC LILOAO INPUT. PUT ON-LIN~5·'; 
000134 00D3 FBeo FF3B LAB 7.0+9 
000135 OOD5 96eo FF3 l.AtI 1. ql 
000136 00D7 9F87 STb 1.$B7 
000137 00011 1)3CO 0000 P l.NJ 5.VKPNT 
000136 OOOA 1)3e.O 0000 p l.N.; 5.JWR 
OOop~ * ~~H FOR RPUi(N; 000 4 II 10 5E 01'105 (SHOUl.O bE ON); 
0001 41 000c. bcob tDV 6,1 
000 4;' 0000 D3e FF93 NJ 5,P2 
0001 43 * l.ABEL 1 := 'LITERAL' te21 I 
000 44 OOOF EB70 4332 LD~ 6.;17202 
00014!,> 00£:1 t:F40 0000 5TR 6.l.Al:lI::.Ll 
000146 I! PUT NEW T~XT ("SlOP DEVll~$"); 
000147 00E3 FBCO FFl5 LAb '1.0+9 

( 0001411 00E5 9BCO Ff43 LAb 1,113 
000149 (JOE1 9F81 STb 1.$B7 
00015U (JOt:d 03eo 0000 LNJ 5.VKPNT 
0001 51 I! wAll 10 SI:CON05 (SHOULD bl: OH); 
00015" OOEA 6eoo l.OV b.O 
000153 OOEb 03CO FFB5 LN.; 5,P2 
000154 * 'IF' 10 'EQ' 'HEX' (2008) 
000155 I! 'THEN' 
000156 * 'UO TO' END L~TTE~ e; 
000t 5'7 00~l) ~848 0SOO LOR 6,11) 
000 58 00 F E97 l 08 eMf( 6,;:6200 
000P9 OOFI 090b 0°81 f~J l.15 
000 60 oon 03C FF C 5,P9 
000t 61 I! STAkT OEVle.~; 
ogo 6t: * l.ABEl. 1 I:: 'LITERAL' te3) ; 
o 0 63 OOFs E~70 4H3 l.DR 6.;:17203 
000164 00F7 E 40 0000 P sTR 6,LABELl 
000165 I! PUT NEW TEXT ("Sl.IO~ OUTI-'UT SIACKEI<$"); 
0001 66 OOF~ FBCO FfOF LAb 7,0+9 
000 61 OoF 9Beo FF34 LAb loll6 
0001b8 OOFD 9F81 STb 10$67 
0001b9 OOFE 03CO 0000 LN'; 5.VKPNT 
000170 I! wAI T 10 Sf.CONDS (SHOULD bE UH I ; 
oooF~ 01°0 8eoo LOV 6.0 
000 7 o 01 3eo ff6F LNJ ~.P2 
000113 I! PUT NEW TEXT ( "RELEASt: STACII.ER$"I; 
000174 0103 FBeo FF05 l.AB 7,0+9 
00017~ 010~ 9BCO FF36 LAb I, T17 
00017b 0107 9f87 STb 1,$67 
000171 01011 03CO 0000 P LN.; 5,VKPNT 
0001711 OlOA 03CO FFA5 LN.; 5.1-'9 
000 t 79 II START OI:VICE; 
000 80 I! ASK AuAIN: 
000181 aloe LlIl EQl) $ 
000182 I! ASK NEW QUESTION ("TEST INTtRLOCKS:."I; 
00018~ OlD\; F~CO FVe LAtl 7,0+9 
000184 010E 9 eo F '36 LAb 1.119 
00018~ 0110 9f87 ST~ 1.$B7 
OOOlBb 0111 03eo 0000 LNJ 5.VKANQ 
000187 I! kESPONSI: := 'HrX' (41:00); 
000188 0113 E870 4£00 LOk 6.=1998 
0001 8'i 011~ 1:1'40 FEF2 STR 6.0+11 
000190 0117 FtKO an LAb 7,0+9 
000191 0119 9BCO l.Ab 1,0+8 
000192 011b 9F87 STb 1.567 
000193 oue. 03CO 0000 l.N.; 5 VKGe 
000194 * u~T CHA~ (k~SPONS~); 
000195 * 'If' RESPONS~ 'NE' 'LITI:RAL' (V) 
00019b I! 'THtN' 
000191 I! '6tGIN' 
00019t1 OllE t840 FtE9 LOI< 6.0+8 

(~ 
00019~ °FO 6059 eMv 6,89 
00020 o 21 0904 Bt >L20 
000,,01 I! 'II-' RESPONSE 'Nt' 'l.lIERAl.' IN) 
00020, I! 'THtN' 
000203 * 'GO TO' ASK AGAIN; 
000204 0122 604E eM" 6,711 
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000<::05 O12~ 09E.9 BNt. >L18 
000,00 it 'GO TO' END LETTt:R (I 
000207 0124 OFAF B >l.1:i 
0002011 it 'ENI.I'I 
000209 0125 l.20 EQu 5 

0 000<::1(.1 it LABEL 1 ;: 'LITERAl.' (C4) ; 
OOOdl 0125 E.870 4334 l.DR 6':A 720ft 
00021<:: 0127 EF40 0000 P 5Tk 6,l. BI::l.l 
000213 * PUT NI::W TI::XT ( "OPEN l.IDS"); 
000214 0129 F6<'0 FEDF L.Ab -f ,0+9 
00021, 012u 9BCO FF22 l.Ab 1. T22 
000210 0120 9~-87 5Ta 1.SB7 
000217 012E D3(0 0000 P L.NJ 5'~KPNT 000218 it WAlT 10 E.(ONDS (SHOULD 6E UFF); 
OOO<::lZ 0130 0<'00 L.OV 6.0 oooa - 0131 03(0 FF3F l.NJ 5.P2 
ooou~ * PUT NI::W TI::XT ("Cl.OSE l.IDS")1 oooa- 0133 F6(0 FED, l.Ab 1.0+9 
000Z23 0135 96(0 FFIE L.At) I.T23 
000224 01H ~F87 SHI 1.$67 
000225 013b 3(0 0000 l.NJ 5.VKPNT 
000220 013A 03CO FF75 L.NJ 5 • .,9 
000227 * START DEVICE; 
00022tl it l.AB!;;l. 1 ;= 'L.~TE.kAL' «5) ; 
000229 8Bfr E870 4335 ~¥~ 0.:1720 
000230 I;.F40 0000 P 6.L.A!;E.l.l 
00023l (J140 HlCO FE(8 L.Atl 7.1)+9 
00023, (J14<: 96(0 FF17 L.Ab 1.T24 
0000:;1 (J144 9F87 STu 1.51:17 
0004234 0145 03(0 0000 P l.NJ 5.VKPNT 
ooon~ it PUT NEW TEXT b"OPEN REAR OOURS"!' 
000<::30 it WAIT 10 SECON S (SHOUL.D I:IE. UF~).· 
000<::37 0147 6<.00 L.Dv 6.0 
000,38 0148 D3(0 FF28 l.NJ 5.P2 
88°<:39 it PUT NEW TEXT ("CL.OSE. REAR OUOR$")1 

0240 (J14A F6CO FESE l.Ab "1.0+9 
000241 (J14C 91:1CO FF16 L.Ab 10 T25 
00024~ 014E 91"-87 5TI:I lt51H 
000243 (J14F 03(0 0000 L.NJ 5.VKPNT 
000244 0151 03(0 FF5E LNJ 5.P9 
000245 it START OEVH.E; 
000246 it END L.ETTER C: 
000247 it '~NO' I (OF L.I;.TTER C) 
000246 it , NO'I (OF 5EGtoIENTI 
00024Z * 'fIN~~H' 00025 0153 83(8 Ft;B3 L15 .,1M itD+7 
000251 g!~g Ll E.Q~ $ 
000Z52 0155 0000 .,1M lKS~X 
00025~ X~O( ZKSEX 
000254 ( RL l.INK ZKS~X 
000;<55 ~tg~ ZHRTCl 
000,50 lHRTCL. 
000Z57 XL.OC ZHI<T« 
000Z58 Xl.O( VKPNT 
000259 XL.OC VKANQ 
000260 XLDC VKG( 
000261 XtoC rGI:I ;(-\ 000262 X u~ VATWA 000263 XLO 

[''-oj 0002()4 Xl.8 STATUS 
00026~ XL. C HERTl 
000260 XLO( B1I'tARY 
000267 ~t8t l.AI:IE.l.l 
000~6& (KSEM 
000~09 XLOC IOWORD 
00000 Xl.OC .,110 
0002n xl.gc Jwk 
000;;7;:: XL. C J!)E 
000273 
00004 OlP 

0000 ERR (OUN 
006C 

Xl.OC 
END 

A5KNI::X 
lVKJl.C,lVKJL.( 

til. 

c 

------- ----------------------------
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E:. "VKJI.F.1.1ST 05/19/78 14HfE~ W 0~/19/r8 1422.4 2Y2111!WOUO 
OOOOO~ ZVK~LF"REV 00' 
00000 005C XOI:.F KJL 
000003 005~ XO~F ZVKJL.f: 

(.' 
000004 000 lKCOM CO M 8 
000005 0000 0000 0 RI:.SV 11.0 
000000 OOOB 0015 T8 DC ~bUNCH 000007 000e.: 5055 4E43 4820 TEXT 400 CPM - MA' 

OOOF 3430 30Z0 4350 
4020 2020 4041 

000008 0015 5820 l400' TI:.XT 'X $' 
000009 OOF OOOE T9 OC 14 
000010 00 8 2043 4152 4453 TEXT ' CARDS, TOTALi' 

001t; lC20 544F 5441 
4C24 

00001~ OOlF OOOC Tll ~~XT l~EAOY PUNCH$' 00001" 0020 5245 4144 5920 
000!3 5055 4£43 4t!24 

0000i 3 0020 0021 130 DC 33 
0000 4 OO0!7 5241 544~ 2053 TEXT IRATE S,jOUL.D BE 400' 

OO,A 484F 554C 440!0 
4245 2034 3030 

000015 0030 2043 5040 2CO!O TI::.XT I CfJM. PUNe.:HED $' 
0033 5055 41:.43 4845 

4420 0!400 
00UOl0 00311 0022 T33 DC. 34 
000017 003~ 5354 4154 5553 Tl::.xT 'STATUS ERROR CARDS' 

003 " 2045 5252 4F52 
2043 4152 4453 

00001t! 0042 204F 4040 5345 TE:.Xl I O~FSET STAe.:KEO$· 
0045 5420 53~4 4143 

6H~~ 44 4 
000019 OU4A 130 ~tXT 14 
000020 004~ 2C20 4552 524F •• I:.RRO.R EJECU' 004 " 5220 454A 4543 

5424 
000021 0052 0007 138 DC 7 
OOOOU 0053 5045 5249 4659 TIOXT 'VERIFn' 

0056 l400 
000023 0057 'VKJL.F ~~~£ $ 
000024 0051 8FOO 0001 II. <lKCOM+l.Z·0011' 

(J059 (JOll 
000025 it '81::.<:'IN' 
00U026 005A OF81 019A fj 1.1 
000027 it 'lN1EG£R' TEMP, 1. COL. III 
0000211 005C UFCO FFA3 KJLf STu 5.0 
000029 it 'IF I 10 '10(,1' 'HEX' (2008) 
000030 it ITHa;N' 
000031 it '<:.0 TO' END LETTER F; 
000U32 00510 EB40 0000 I. Of< 6. 10 
00003~ 0060 10970 2008 CMR 6.;;8200 
000034 000, 0901 0190 tit:. L39 
000035 it LABE:.1. 1 := 'LITERAL.' (F!) ; 
000030 it '<'OMMt;.NT' lLEAR BUfFE:.R 1 AND 2; 
000037 lJ064 C870 4631 LVR 4.;;1190~ 
000031) 0000 e.:F40 0000 P STR 4.L.ABIoL1 

( 
000039 U0611 FBe.:O FF9B L.Ab 1,0+4 
000040 OU6A 9~CO 0000 fJ LAu lotlUfFI 
000041 OOoC 9 117 STu 1.$IH 
000042 OOoL) 6C54 ~~~ 5'84 000043 OOoE F40 FF96 5. +5 
000U44 0070 f~70 00A4 LOR 1,:164 
000045 (J072 F 40 FF93 STR "' 0+6 000040 it FILL BU~FfoR (~UF~IoR lo164,OI; 
000047 0074 8740 FF~2 CL D+7 
00004tl 0076 03CO 00 0 fJ L.I'lJ 5.JFtl 
000049 it R Ut< V MOI)E:. ;. 'LITERAL' (fU; 
000050 0071:1 6(.:52 ~¥~ 0,112 
000051 0079 EF40 0000 P o.I<ORVM;J 
000052 it REAL) Ot< PUN<.H ;;; PUNe.:H @O@; 
000053 0070 C~OO 0010 X LOR 4.<lUWO~0+lO 
000054 007L) (40 0000 P STR 4,REAOO:( 
000055 007F Fi:lCO fF84 LAb 7.1)+4 
OOOlJ5Q lJOBl 9BCO 0000 fJ L.Ab 1.bINARY 
000057 OOB~ 9FII7 STb 1,$B1 
0000511 it INOUT (lNl TlAb1ZE:.o OUTPUT CUNIHOL vO@11 
000059 00114 A8CO 0000 fJ LAb ,.IOWOI< 
00006lJ 00110 MCO FF7i:: STb 2,D+5 
OOOOo! 001lt! 03CO UOOO fJ LI'lJ 5.JIU 
000062 OOIlA FtKO FF79 LAb 7.l.>+4 
00000~ OOIlC 91KO 0000 fJ LAtl 1.SfolTO..j 
000064 OOSE 9FB7 Sll;1 1.$tl', 
000U65 it INOUT (SET TO HOLLEf<lTH. OUlfJUT TA~K @O@); 
000066 OOIlF OFOO 0005 X Nl NOP <IOwORO+5 
000067 OlJ91 E:.840 FFfE:. L.l.>R 6.N1+1 
0000011 lJ093 EF40 FF71 STR 6.0+5 
000069 lJ095 03CO 0000 P LNJ 5,JbO 000070 it STATUS ~H ULI) BE . - IHEX' (tlOUOI; 
000071 OlJ97 fo870 11000 LOR 6.:-327f>1I 
00007<: 0099 H40 0000 P STR o,STATUS 
000073 * L.OW AOORE:.SS j" ZVOLR; 
000074 OU9b <'S40 OOUO P L.l.>R 4,ZV$LR 
000075 009L) CF40 0000 P STk 4,LOWAOD 
OU0070 * ;::HRTCC := 0; 
000077 lJU9F 8740 OOUO fJ CL ZHkTC<. 
00007!! it ZHRTCI ;;; 0; 
00UU79 OOAl !!740 OOUO fJ CL. ZHR1<.1 
OOOOSO * 'IF' MAXIMUM CARDS 'LTI 999 
000081 it ITHt.N' 
00008, it TEMP i= MAXIMUM CAkOS 
0000113 OlJA~ 0840 0000 P LOR 5.MAX MJ 
000U84 00A5 0970 03U CMK 5.;;999 
OOUOB!"! OOAI 0884 bAtJl::. >L.5 
OOOOBo * • IoLSE:. , 
000087 OOAII Of40 FF5B Slt< 5.1)+1 
000088 OOAA Of'S!) 8 >1.6 
000089 OOAE! 1.5 EGlU $ 
00009lJ it TE:.MP ,- 999; (". 000091 it ASK AGAIN; 
00009<: OOAt; E870 03E7 L.OR 6.;999 
000093 OOAI) Ef40 FF53 STR 6.0+1 
000094 OOAF 1.0 E:.Glu $ 
000095 it PUT NEW TEXT ("fJUNCH 400 CPM - MAX $"); 



00°890 000 97 
000U98 
000099 
080100 o 0101 
00010, 
000103 
000104· 
000105 
000100 
000107 
00010t! 
000109 
0001 10 000 11 
OOOt l , 
000 13 
00011" 
000115 
OOOt lo 
000 17 
080110 o 0119 
000120 
000121 
0001ZZ 
000123 
000124 
00012:1 
000120 
000127 
00012t! 
000129 
000130 
000t 31 
000 n 
000133 
000134 
000135 
000130 
000137 
Og013t! 
o 0139 
000140 
000141 
000t 42 
000 43 
000144 
00014~ 
000140 
000147 
00014tl 
000149 
000150 
000151 
000152 
000153 
88gH~ 
000150 
000157 
0g015t! 
o 0159 
000100 
000101 
OOOto~ 000 03 
000104 
000105 
000106 
000107 
OgOl 06 
o 0109 
000170 
000171 
000172 
000173 
008 174 
00 175 
0001 70 
000 77 
000178 
000179 
000180 
000181 
00018, 
000183 
000184 
000185 
000180 
000187 
000188 
000189 
000190 
000191 
OOOln 
000193 
000194 
000195 
000190 
000197 
00019t! 
000*99 
000,00 
000201 
000,02 
000203 
000204 
000205 
000200 
000207 
000,011 
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OOAF 
OOIH 
00B3 
0084 
00S6 
00&8 
OOBA ooab 
OOSI) 
OOBF 
OOCl 
ooeO/ 

OOC .. 
OOCo 
00C8 
00C9 

00C6 
00<.0 
OOCF 

0000 
0002 
0004 
0005 
0007 

0009 
OOOb 
008C 
00 0 
OOliF 

001;1 
00E3 
00E5 
00E7 
001:.9 
OOl:.b 
OOEO 
OOI:.E 
OOFO 
OOFZ 

00F4 
OOFo 
00F8 
OOFA 

OOFC 
OOFE 
OOFF 
0100 

010, 

0104 

0100 
0107 
0109 
010b 

0100 
OlOF 
0111 

0112 
OU4 
0110 
0118 
°llA o lC 
011£ 
01,0 
0121 

F6eo 
96eo 
9F87 
03CO 
FBCO 
1:;840 
I:;F07 
1)3CO 

fF54 
FF59 
0000 
FF40 
FF48 

0000 

FBCO FF46 
9BCO FF57 
9F87 
03CO 0000 

FtleO fF3F 
91:1<.0 0000 
9F87 
03<'0 0000 

E840 0000 
E940 FFH 
OAoO 

~~~8 ~~U 
~~~~ 0000 
03CO 0000 

F6<'0 FF2A 
oC01 
EF07 
03eo 0000 
03CO 0000 

E070 
EF40 
C870 
ef40 
F6CO 
96CO 
9F87 
Of 00 
0840 
OF40 

40n 
0000 
0100 
0007 
FFlA 
0000 
0010 
FFFE 
FF12 

F870 OOAO 
FF40 FFOF 
03CO 0000 
03CO 0000 

f8tO FF07 
oCOl 
EF07 
03CO 0000 
8740 0000 

8740 0000 

~~2b 0000 

C870 0060 
CF40 FEF7 

8870 1000 
F40 ... EFl 

0004 

~~z8 ~H& 
03CO 0012 
E870 0100 
t:F40 FEE7 
D3CO OOOC 
E840 FEE3 
0001 
Ef40 FEEO 

0123 0001 
0124 080 0060 
0126 03CO 0002 
01211· OFFo 
0129 O~CO FEOA 

0121) E840 FE05 
0120 1:::1'40 FE07 
012F 03CO 0012 
8tH ~~Z8 ~~8Y 
0135 03CO oooe 
0137 E840 FECO 
0139 0001 
u13A EF40 FECA 

013C ODO! 0130 080 0052 
013F 03C 0002 
0141 OFF6 

P 

P 

P 

P 

p 

p 
P 

P 
p 

p 

p 

P 

X 

p 

P 

P 

* * 

* * * 

* 

* * 

* * 
* 

* 

* * 

* 
* 
* 
* 

* 

* * L12 

L14 

L15 

* * * 

P13 
* * L17 

L19 

L20 

* * * 

LAb 
LAb 
STb 
LNJ 
LAb 
LOR 
STR 
LNJ 

7.D+,+ 
1.T8 
1.$1:17 
~.VKPNT 
7.0+4 
0.0+1 
0.i87 
5.JPN 

PUT NUMBER (TEMP); 
LAti 7.D+4 
LAb 1.T9 
SHI 1.iB7 
LNJ ~.VKAQ 

ASK QUE~TION (n CA~OS, TOTALi"); 
GET DECIMAL (CA~OS SPECIFIEO) I 

LAb ., .0+4 
LAb 1.CAROSS 
SId 1.$B7 
LNJ !:i. VKGO 

'IF' CARDS ~PE<'lFIEO 'GT' TEMP 
'THt.N' 

'GO TO' ASK AGAIN; 
LOR o.CAROSS 
CMR 0.0+1 
BAG >Lo 

PUT NEW TEXT ("READY PUNCH$")! 
LAb ., .0+4 
LAb 1. T II 
STb 1.$87 
LNJ ~.VKPNT 
LNJ 5.JWR 

WAlT fOR RI;.TUilN; 

LAt) 

5¥~ 
LNJ 
LNJ 

CHI:.CK STATE (SHOULD bE ON); 
7.0+4 

CHECK 
LABEL 

0.1 
~:~~~ 
5.JSE 
STATUS FOR ERRORS; 
1 := 'LITI:.HAL' (F2); 

~:LA6~l~ 
BUf"FE.R 1 tOll ;= 'HEX' (100); 

LOR 4.=250 
STR 4.bUFfl.7 
LAd ·7.0+4 
LAS 1.6UFFl 
srt) 1.ibl 
NOP <IOWORO.lo 
LOR 5.N2+1 
STR ~.0+5 

10LIJ (8UFFI:.R It'O@.PUNCH eO/i.l(0); (PUNCH NO 1 CARD) 
7.=100 LOR 

STR 
LNJ 
LNJ 

t~~ 
sri< 
LNJ 
CL 

CHECK 
CHECK 

ERRUR 

,.0+0 
~.JIL 
5.JSE 
5f~l~S(hg~ut~Rg~S&N); 
7.0_4 
0.1 o .is", 
~.JCS 
FLAG :" 0; 
E~RORF 

CLOtK SEMAPHO~E ;= 0; 
eL tKSlM 

CARIJ COUNT := 1; 
k¥K ~:tAROS~ 

COL 8. ;= 'HEX' (80); 
LIJR " ... =128 
STR 4.0+3. 

TEMP := 'HEX'(lOOO); 
5.=4090 

(COLUMN ~ALvE - NO pUNCH) 

5.0+1 
DC 4 

CLOCK ON· 
'tOMMI:.NT' ENTE~ lHI:. 100'~ LOOP! 

LOR 0.0_1 
sTR 0.1)+2 
LNJ 5.1'13 
LOR 0.=250 
STR 6.0+2 
LNJ 5.P13 
LOR 6.0+2 
SAR 6.1 
STR 0.0"2 

'fOR' I p: TEMP. 'HEX' (100). 
'00' 
'6EI>IN' 

CMV 
ElAL 
LNJ 
8 
STb 

'COMMENT' 
LOR 
STR 
LN~ 
5¥R 
LN~ 

6.1 
Llo 
5.1'13 
>L15 
5.0 .. 4 

ENa~T~~~Rro~! LOOP; 

I/~ 'WHILE' I 'GE' 1 

~~R 
~TR 

6.U+l 
6.0+5 
5.P18 
6.=250 
6.0+!) 
5.1'18 
6.0+5 
6.1 
0.0+5 
'FOR' J:=TEMP.'HEX'(lUO). J/Z 'WHILE' J 'GI:.' 1 
'DO' 
'8EGIN' 
6.1 CMV 

6AI. 
~NJ 

L21 
5.1'18 
>L20 

0·" . . 

C'""""·' [ •. , 
. ! 



0004209 
000,00 
000211 
000~1~ 
000~1~ 
00OZ14 
00021:) 
00021b 
000217 
000218 
000d9 
OOOUO ooonl 
OOOU, 
000,,23 
000224 
000,,2:) 
000i:.2b 
000U1 
000U8 
000229 
0002~0 
000231 
080232 o on;! 
000,34 
0002~5 
0002~b 
0002~1 
0002~8 
000n9 
000240 
000241 
000242 
000243 
000244 
000245 
000~4b 
000247 
000248 
000;:49 
000250 
000251 
000<252 
000253 
000254 
000255 
00025b 
000257 
00025/j 
000259 
000260 
000261 
000262 
00026~ 
000264 
000265 
000266 
000267 
000268 
000269 
000270 
000271 
0002n 
000273 
000214 
0002H 

888H~ 
000278 
000~7<:I 
000280 
000281 
000282 
00028~ 
000284 
00028~ 
00028b 
8004287 

00280 
000289 
0004290 
000291 
000,92 
00029~ 
000294 
000295 
000(;9b 
OOOZ97 
000Z9b 
000299 
000~00 
000301 
000302 
000303 
000304 
000305 
00030b 
000;;07 
000301;1 
000:;09 
000310 
000311 
000312 
000::113 
000314 
000315 
000316 
000317 
000318 
000319 
000320 
000321 

lIlLI:. 

0142 

0144 
014b 
014tj 
014A 
014C 
0140 

015b 
0158 

01 59 o 50 

015U 
015F 

01b1 
01b3 

01bo 
01bll 

OlbA 
OlbC 

01bl:: 
0110 

0172 
0174 
017b 
0177 
0179 

017S 

0170 

°t 7F o 81 

Ola2 

0184 
01b5 
0111b 

0188 
018A 

018C 

01bt 

0190 

0192 

0193 

0195 
0197 
0199 
019A 
019C 
019E 
01AO 
OlAl 

01A3 
OIA!> 
OlA7 
OIAI! 

OlAA 
OlAC 

OlAO 
OLAF 
OHH 
OlB2 
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[)FCO FI:.C3 

E840 FEBE 
EF40 FEC.O 
03CO OOO~ 
1:.640 FEBC. 
b061 
EF40 FEB9 

6001 
0838 
03CO 0002 
OFF7 
OFCO FEB3 

E840 0000 
bBOE 

C840 FEA6 
CF40 0005 

[~~g S~~Z 

0840 FEA5 
OF40 0007 

OF8D 
0166 

1:.840 FE9S 
EF40 0005 
(840 FE9A 
CFAO 0006 

0848 FI:.98 
OF4 0007 

0172 

FSCO Ft96 
E840 0000 
EF07 
03CO 0000 
O~CO \JOOO 

8ACO 0000 

E.840 0000 
1:.940 0000 
0891 

03CO 0000 

b001 
090D 

83C8 FE81 
0188 
E.!j70 0200 
E.F40 FE78 

Ef40 FE,74 

83C8 f'E77 

83C6 fE73 
0190: 
0005 

6HO 

FBCO 

~~t¥ 
03CO 
HICO 
9BCO 
9F87 
D3CO 

0000 

FEbE 
0000 

0000 
fEb7 
FE87 

0000 

HICO n.60 
t840 0000 
EF07 
DKO 0000 

E840 0000 
6n6 

FtKO FE~o 
91KO FE88 
9F87 
03CO 0000 

P 

P 

p 

P 

P 

P 

I' 

P 
P 

I' 

P 
P 

I' 

P 

P 

I' 

P 

P 

P 

1'18 
* * LU 

LZ4 

* * * 

"23 
* * * 

* 
* 
* * 
* * 
L26 
* 
* 
* 

* L27 
* * 

* * 
* 

* 
* * 
* 
L25 
* 
* 
* 
* * LZI 
L16 

* * 
* 

* * 

* * * * 

* L32 

* * 

~Tb 

'COMMENT' 
LON 
STN 

tS~ 
SAR 
STR 

5,D+b 
'INTI:.GER' 1<1 

ENTER THE 1'5 LOOP; 
6.D+3 
6.0+7 
5.P~3 
6.0+7 
b.l 
b.0+7 

'fOR' K 
'i/O' 
'BEGIN' 

:= COL 6. K/2 'WHILE' I< 'GE' 1 

CMv 
SAL 
LNJ 

~Tb 

LOR 
BEvN 

LOR 
STR 

LDR 
STR 

LOR 
STR 

~r;,u 
LDR 
STR 

LOR 
STR 

LOR 
STR 

EQU 

6,1 
>L25 
5,P23 
>L24 
:> ,0+8 

6,CARDS~ 
6,>L26 

4,U+2 
4,i:!UH2+5 

6,0+5 
b,tlUFF2+b 

5.0+7 
5.6UHZ+7 

>L27 
$ 

6.0+2 
b,i:!UFFl+~ 

4,D+:> 
4,SUFFhb 

5,D+7 
5,BUFFl.7 

$ 

:f~~N:81T5' @1.0e CARD COUNI 't(,)' 1 
'BEGIN' 

SUFfER 2@~e := I; (~ULUMN b = I) 

SUffER 2@6e := J; (CULUMN 7 = J) 

'END' bUFrEN 2@7e := 1<; (CU~UMN II = K/ 

'EL5E' 
'SEGIN' 

SUFrER l@~e .~ 1; 

'END'; 

'COMMI::NT' 

tS~ 

GENI:.RATE ~HtCK5UMS (READ OR PUNCH); 
WHILE PUNCHING ONI:. CARD GENERAIE CHECI<SUM5 ON PREVIOU~ tARD; 

, ,D+9 

~TR 
LNJ 
LNJ 

INC 

LOR 
CMN 
6Ac;'E 

LNJ 

CMV 
6E 
JMP 
EOu 

b,REAOO~ 
6,$~' 
5,J<:iC 
5,J5E 

CARUSR 

6.CARD5~ 
6.CAR055 
>L16 

5.VI<<:ii:! 

6,1 
>L16 

*0+8 
$ 

'~ND' ; 

CHE~K ~TAIU5 FOR ERROR5; 
CARD COUNI := CAKO COUNT +1; 

'IF' CARD CUUNT 'GI:.' CARDS 5PE~lFIED 

'OR' GET bRtAK 'to' TRUE 

'THEN' 
'GO TU' STUP PUNCHING; 

(OF 1'5 LOUP) 

LOR 
STR 

C;JL 8 .- 'HEX' 12(0); l~tT FOR 0 PUNCH) 
6.=512 

STR 

6.0+3 

6.D+l 
'END'; 

JMP *0+6 
'EN!)' ; 

~TOI'.PUNCHING: 
JMP *0+4 
EOu S 
Dt 5 

CLOCK OFF; 

T~MP .~ 'HE.X' (200); ,SET ROW 0 "'Uk~H) 

(OF 10'5 LuOP) 
(OF 100'5 1.001') 

RE.Av UR PUNCH := FAL~I:.; (OUN'I PUN~H, 
CL READOR 

JUST CHK LA~T CARD) 

~tNtRATE CHtC(SUMS (NEAD DR PUNCH); 
LAb 7,0+4 
LOR b.REAOO~ 
STN 6,SIH 
LNJ !),J('C 
LA~ 1,D+4 
LAo 1,130 
ST~ 1,SS7 
LNJ 5,VKPNT 

PUT NEW TEXT ("RATE SHOULD ~E 400 ~PM, 
CALCULATE ELAP~EO TIME (CARD COUNT); 

LAo 7,0+4 
LDN b,CARO~~ 
~TR 6,S61 
LNJ , 5,JET 

'IF' I:.RNOR fLAG 'NE' 0 
'THtN' 

'StGIN' 
WNONG RE51'0N51;,: 

LOR 6,I;,RRORF 
BEl 6,>L31 

LAd 
LAC> 
STb 
LN.J 

AS(; NlW QUEST ION 
7,0+4 
1,133 
I.$IH 
5.VI<ANQ 

("STATUS ERROR CARDS OFFSET 
TI::'IP .~ 'HlX' I!>YOI)); 

PUNcHEI) $"); 

STACI<EIJS"/; 
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000321 01~4 E870 5900 LI.>i< 0.=22797 
000323 Ol~o H40 fE4A STR 0.0+ 1 . 
000324 * Gll c..HAR ITt;MP) ; 

('~ 000325 Oltlll FlleO FE46 LAt) '1.0+4 
000320 U1BA geeo FI::40 LAb loO+ 1 
000327 OllK 9F87 ST., 1. SI:17 
00032b Olbl.> 03eo 0000 LNJ 5.VK(jc.. 
000329 * , IF' TEMP 'I'll:.' 'I.IIEI<AL' ("0 
000330 * 'l-tEN' 
000331 * 'BI:.<'IN' 
00033~ 01~F E840 FE41 LDR 0.D+1 
000333 01c..1 0059 <;:MV 0.89 
000334 Ole..: 0910 81:. >1.31 
000335 * 'IF' TI::MP 'Nt' 'LITEI<AL' (1'1) 
000330 * IfHI:.N' 
000337 * 'GO TU' WI<ONI.1 RESPONSE; 
OOOBti DiU 0041:: eMV 0.76 
000339 01e4 09E9 BNI: >1.32 
000;l4U * LAI:IEL 2 .~ 'LITERAL' (aS) ; 
000;l4~ U1C~ e~70 4F53 LI.>R 4.=20307 
00034 01e1 C 40 0000 P STR 4.LAI:II:.LZ 
00UH3 ule9 03eo 0000 P LNJ ,.JRE 
000344 * RI::PUI<T ERRUR; 
000345 01<"~ FBCO FU8 LAb 7.0+4 
000340 01(1) 91:1CO FE7e LAt) lo130 
000347 01<"F 9F87 Slb 1.56-' 
0003411 010u 1.>3eO 0000 LNJ 5.IiKPT 
000349 * PUT TEXT ,n. ERROi< EJl::eT5"); 
000350 * 'E-'I.>' ; 
000351 * 'E-.NU'; 
00035" OlDz 1.31 EQu 5 
000353 * CAI<US SPI:.CIFIEU ;: CARD c..OUNH 
000354 * VtR I FY; 
000~5!i 01B( 1:.840 0000 P ~¥~ b.CARBS'( 
000 5b 01 4 H40 0000 P 6.CAH SS 
000357 OIDb 1.37 Et.lu $ 
00035ti * R OH V MOOE-. ;= 'LITEHAL' (VII 
000359 0106 oeS6 ~OV 0.80 
000300 0107 EF40 0000 P TI< 6.HORVM:.l 

(IIVI:.HiFY$") ; 888~~~ * ASK NI:.W QUI:.STlON 
0109 FBCO FE-.2A LAb 7.0+4 

000363 Oll)~ 9~CO FE76 LAb 1.138 
000364 0101.> 9F87 STb 1,5B7 
00036' ' 0101: U3CO 0000 LNJ 5.VKANCoi 
000::160 * TI::MP . ~ 'HEX' (590D) ; 
000::107 01~0 1:.870 590D LDH 0.:22797 
000368 01 Z EF40 FE1E STR 6.D+l 
888H~ * (jET (HAR (TEMP); 

OHA FBCO Fl:;lF LAu -,.0+4 
OOO~71 OlEb 96(0 FI::IA LAb 1.D+l 
000 72 01E8 9F87 STu 1.$B7 
00037::1 011:;9 03eo 0000 p LNJ ,.VK<.<.. 
000374 * IlH TI:.MP 'I'll:.' 'LITERAL' (1'1) 
000375 * 'lHI:.N' 
OOOHt> * '61:.('IN' 

( 000377 01EI:I 1::840 FI::l~ LDR 0.0+1 
000H8 OlED t>D4£ (Mil 6.78 
000379 01EE 0905 81:. >1.39 
000:180 * 'iF' TE~P 'NI::' 'LITERAL' (VI 
00038l * 'THI:;N' 
00038;:: * ':;'0 TO' VERIFY; 
000383 OlEF 01.>59 eMv 0.89 
000384 OlFO 09E.6 BNI:. >L37 
000385 * LETTt::R ,<p; 
000380 01Fl 1.>3(.0 0000 P LNJ 5.KJLI< 
000387 * 'END'; 
000381;1 * END LI:.Tll::H ~. 
000389 * '£ND'; (OF ~I<OeEOU'(E) 
OOOHO * 'I:;NO'; (U~ SEGMt::NT) 

888~~~ * 'FIN~!)H' 
01F3 83e8 FEoe 1.39 JM *D 

00039::1 g~tB 1.1 EOU $ 
000394 OlF~ 0000 ,IMP l.KSEX 
000395 XL~C 00039b CT'L LINK 

l.KSE.X 
lK$£X 

000397 ~~~t lV$LR 
000398 LINK lV5LR 
000399 XLDC lHRT<..l 
000400 XLOC LHHTe<.. 
0004°l XLDe VKPT 
00040 XLoe VKPNT 
000403 XLOC VKAQ 
000404 XLOC VKANQ 
000405 XLoe VKGC 
000406 XLOC VKGO 
000407 XLoe VKG6 
00040b XLOC 10 
00040~ XLoe STATUS 
00041 XLOC SETTOH 
000411 XLOC BINARY 
0004 ~ XLOC I. A 1:1 1:.1. 1 
000413 XLOC I.ABI:;L2 
0004 4 XLDe MAXIMU 
000415 XLDC CAHI.>SS 
000410 XLvC CARI.>SR 
000417 XL8' LOWAOO 
000418 XL C RORVMO 
000419 XLBC I::HHORF 
000420 XL C CKSI:.M 
000421 XLD~ REAOOR 
000422 XLO' BUFFl 
000423 XLO~ BUFr2 
000424 XLO IOWOI<O 
00042, XLoe JG<" 
000420 XLOC JR£ 
000427 ~t8t JIO 

C' 
00042b J L. 
00042~ ~t8~ JPN 
00043 JWR 
000431 XLOC J5~ .y" 000432 XLOC Je 
00043::1 XLOC JET 
000434 XLOC JF6 
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I:: i.VI<.JLI.LIsT 05/19178 1421.2R W 05119/111 1422.4 4::14::12200UO 
000001. TITLE lVKJLI,'REV 00' 
00000, 006~ XDtF KJLl 
000003 005 XD F ZVKJLI 

0 000004 0008 ,KCOM COMM 8 
000005 0000 0000 0 RI:.5V 9,0 . , 
000000 0009 OOOA 13 DC 10 
000001 OOOA 5255 5054 2054 TEXT 'RUI-'T TESTS' 

0000 455~ 5424 
000008 OOOF 001 T6 DC 31 
000009 0010 lC20 4941:: 5445 TI:.XT ' , 1 NH:i<RUl-'r REGIST' 

Oon 5252 5550 5420 
5245 4749 5354 

000010 0019 4552 2049 41::43 Tl:.xT 'I:.R 1 NC;:lRRI::CT$ , 
OOlC 4F52 5245 4354 

2400 
080011 0020 001F T9 OC 31 
o 0012 0021 lC20 494E. 5445 TEXT ' . INTI::~RUI-'T REGIST' 

0024 5252 5550 5410 
5245 4749 5354 

00001~ 002A 4552 2049 4E43 TEXT 'ER INCORRECTS' 
0020 4F52 524~ 4354 

2400 
000014 00~1 OOlC T28 DC 2., 
000015 00 2 2C20 4449 4441:: TExT '. OION"T RUPT - 5H' 

0035 2754 2052 5550 
5420 2020 5348 

000016 8g~~ 4F55 4C44 2048 TEXT 'OULO HAVES' 
4156 4524 

OOOop 0040 ~g~8 T31 ~hT 22 
0000 8 0041 525~ 5054 '. RUPT WHEN SHOULD' 

0044 2057 4845 4~20 5348 4F55 4 44 
000019 004A 4E5E 5424 TEXT 'NJTS' 
000020 004C OOlF 135 OC 31 
000021 0040 2(;20 5045 4E44 TEXT " PENDING RUPT WHl' 

0050 494E 4720 5255 
51;)54 2051 4845 

000022 0050 41:.20 4350 2027 n::xT '1'1 CP "NE" 635' 
0059 4E43 2120 3633 

i!40 
000023 0050 l.VK.JLI ~~~I:: S 
000024 0051) 8FOO 0001 K <ZKCOM+l.Z'OOll' 

005F 0011 
000025 * 'BEG1N' 
000026 0060 OF81 02AE B Tf.~~' 000027 * 'INTI:.GER' 
000028 * 1; 
000029 0062 OFCO FF90 K.JLI STu 5.0 
000030 * LABEL.l l;; • LlTlRAL' (11) ; 
000031 0064 E870 4931 LOI< .=1873 
000032 0066 EF40 0000 P sTR 6.LAtlE.Ll 
000033 * PUT NI::W TI:.XT (IIRUI-'T TES1$") ; 
000034 006d Faco FF9A LAd 7.0+3 
000035 006A 9tlCO fF9E LAb 1. T3 
000030 OOoC 9F87 STb lt5tl7 

" 000037 0060 03CO 0000 P LNJ 5.VKPNT , 
000038 * CHECI<, 51 ATE (SHUULD 61:. OFF); 
000033 006F FBCO FF93 L.Ab 7.0+3 c''-.J/ 00004 0071 B~g~ CL SB7 
000041 oon 0000 P LNJ 5.J<.5 
00004, * STATUS SHOULO BE ;: 0; 
000043 0074 8740 0000 P CL STATUS 
000044 * 'IF' 10 'EU' 'HEX' (20081 
08°0 45 * 'THt.N' 
o 0040 0070 E840 0000 P tDI< 6.1l) 
000047 0078 E970 2008 MR 0.=11200 
000048 007A 0ge3 BNI;. >L.4 
000U49 0076 03 0 0000 P LNJ 5 • .JSE 
00(.1050 * CHECK STATUS ERRORS; 
000051 **; 
00005, ** INTERRIJPT CuNTRUL TE51; 
000053 **; 
000054 0070 L4 EQU S 
00(.1055 * TEMP := 'HEX' (AAAA); 
000050 007~ E~70 AAAA LOR 0,=-21846 
000057 007 E 40 FF81 sTR 6.D+l 
000058 0081 FBCO FF8b L.Ab 7.0+3 
000059 008;) 96CO FF7 LAb 1.0+1 
000060 00115 9F87. STb (lE~~!UUTI-'UT 00006~ * I NOur INTERRUPT iO@I; 
00000 0086 OFOO 0002 X Nl NOP <IUII/ORD+2 
000(.163 0088 <'1140 FFFI:. LOR 4.1'11+1 
000064 008A <'F40 FF79 STR 4.0+4 
000065 ooac 03CO 0000 P LNJ 5.JIO 
000066 OOtit; FBCO FF14 LA~ , .0+3 
000067 0090 9BCO FF70 LA 1.0+1 
00006* 0092 9F87 STblNOUT 1.SB7 
00006 * (TEMP. bi'WUT INTERRUPT iOil; 
000070 009~ OFOO 0001 X 1'12 NOP <IOWOR +1 
000011 009 E840 FFFE LOR 6,N2+1 oooon 0091 ~f40 FF6C sTR 6.0+4 
000073 0099 3CO 0000 P LNJ 5 • .JIO 
000074 * 'IF' TE.MP 'NE' 'HEX' (AAAA) 
000075 * , HEI~' 
000010 * 'BlGIN' 
000017 009g E840 FF65 LOR 6,0+1 
0000711 009 1::910 AAAA ~rR 6.=~21846 
000073 009F 0901 0014 1.5 
00008 * LABEL 2 j= 'LlTfRAL' 11A) ; 
000081 OOAI (;870 4941 LOR 4,=18153 
'00008~ 00A3 CF40 0000 P STR 4.LABELf 
00008 OOA5 01140 0000 P LDR $R5.SI:.T OA 
000084 00A7 C840 FFS9 LOR 5R4.0+1 
000085 * LUAD R4 ~5 (TEMP. CL.EAR)I 
000080 00A9 D3CO '0000 P LN.J 5'dR~ 000087 * REP R ERROR; 
°80086 * PUT TEXT (II. INTERRUPT REGISTER INCORRECTS"); () o 0089 OOAtl F6CO FF51 LAti 1.0+3 
000090 OOAY 96CO FF61 LAti ltT6 
000091 OOA 9f87 sTd I.Stl1 
000092 (.lOtiO 03CO 0000 P LN.J 5.VKPT 
000093 * 'GU TO' FRE5H START; 

----~.,.-- .. ,-------.-.,----------. 



000094 
00009~ 
000096 
000097 
000091:1 
000099 
000100 

888t8~ 
000103 
000104 
000105 
000106 
000107 
0001011 
000109 
OOOUO 
OOOlll 
00011l 
000113 
000114 
0001l~ 
000116 
000117 
000111l 
000119 
000120 
000121 
000122 
000123 
000124 
000115 
000120 
000127 
00012tl 
888H~ 
000131 
0001n 
000133 
000134 
000135 
000136 
000137 
000138 
000139 
000140 
000141 
00014, 
000143 
000144 
000145 
000140 
000147 
0001,41:1 
000149 
000150 
000151 
000152 
00015::l 
000154 
000155 

000156 
000157 
00015tl 
000159 
000160 
000161 
00016, 
000163 
000164 
00016~ 
000166 
000167 
00016tl 
000169 
000170 
000171 
000172 
OOOln 
000174 
000175 
000176 
000177 
000170 
000179 
000180 
000181 
00018, 
00018::l 
000184 
000185 
000186 
000187 
00018tl 
000189 
000190 
000191 
000192 

000193 
000194 
00019ti 
000196 
000197 
00019\1 
000199 
000200 
000,01 
000,02 
000,:03 
000,04 

lITL.~ 

008, 

0084 
00B6 
00811 
008A 
OOBC 

OOBO 
OOBF 
OOCl 
00C3 
Ooc, 
00C7 
OOC':I 

ootA 
g8~~ 
0000 

OOOl 
0004 
0006 

00011 
OOOA 
OODe 
0001:. 

OO~O 

00E2 
OO~4 
00E6 
001:.7 

00E9 

00E8 
OOEO 
OOEf-

OOFO 
00F2 
00F4 
OOFo 
OOFil 
001'9 
(';OF':I 
OOFA 
OuFA gOFi:! 

OFB 
OOFIJ 
OOFE 
0100 
010, 
0103 
0104 
0106 
010tl 
010A 

010(, 
0100 

0101' 

OlU 
0112 
0114 

0115 
0110 

0117 
0119 

Ollb 
011<" 

OUO 
OIU 
0121 
012::1 
01i:4 
0124 
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83CO 0000 

0064 

~870 5555 
Ef'40 FF4A 
FtKO FF4A 
98CO FF46 
9HH 

01'00 0002 
C840 FFFI:. 
('F40 FF42 
03eo 0000 
1'8(0 FF30 
9Beo FF39 
9F8"7 

0f'00 0001 
1:.840 FFFE 
H40 FF35 
03(0 0000 

1:.840 FF2E 
1:i970 5555 
0901 0014 

(.870 4935 
(;f 40 0000 
0840 0000 
C840 FF22 

03CO 0000 

FBCO FF20 
98(0 FF3B 

3~~6 0000 

83CO 0000 

flKO FF17 
98<..0 0000 
9f-87 

ABCO 
AFeo 
1)3CO 
91'<"0 
OF80 
\l3CO 

82(,0 
0040 
26~A 
9802 
9B92 
OFIH 
96(8 
9F(.0 
9CCO 

b(.64 

0000 
1'1'11 
0000 
0000 

0000 

FFFO 
0000 
FFF9 

0000 
FFF3 
OOO~ 
0000 

EF40 0000 

Ef-40 0000 

4C14 
('F40 0000 
0004 

875b 
8757 

7781 FFFF-
1.780 0117 

OllB 
0242 
0~7F 
0005 

f370 2710 
fF40 0000 
9F('0 0000 
OF80 
83CO 0000 

p 

x 

x 

P 
P 

P 

P 

p 

I' 
p 
p 
T 
I" 

T 

p 
P 

P 

I" 

I" 
I' 
T 
P 

* L5 
* 

* N3 

* N4 

* * * 

* 

* 
* * 

* 
* L8 

$1;: 
$6 
S( 
$A 

$0 
$F 

* * 

* 
* **; 

JMP fRESHS 
'END' ; 

EGU S 
TEMP ;= 'HEX' (~555); 

LOR &.=21845 
STR b.D+l 
LAb 1.0+3 
LAti t .0+ 1 
STb .s67 

INOUT (TEMP.OUTPUT INTERRUPT @U@); 
NOP cl0WORO+2 
LOR 4.N3+1 
SlR 4.0+4 
LNJ 5.JI0 
LAb 7.0+3 
LA~ 1.0+ 1 
STb 1.S87 

tNOUT(TEMP , INPUT INTERRUPT eoe); 
NOP cIOWORO+l 
LOR &.N4+1 
STR 6.0+4 
LNJ 5.tJIO 

'IF' TEMp 'NE' 'HEX' (5555) 
'THEN' 
'bEG1N' 

LOR b.D+l 
CMR b.=21845 
bE L8 

LOR 
STR 

~8~ 
LNJ 

LAB 
LAb 
SHI 
I..NJ 

JMP 
'END'; 

LAi:!ELZ := 'LlTERAL' (l~H 
4.;18141 
4.LABELZ 
SR5.Sl:ilTOA 
SR4.0+1 

LOAD R4 ~5 (TEMP. CLEAR); 
5.JRI:i 

REPORT UROR; 
PUT TEXT (", INTERRUPT REGISTER INCORRECIS"); 

7.0+3 
1.T9 
1.S67 
~.VKPT 

'GO TO' FRESH START; 
FRESHS 

LAb 7.0+3 
LAb 1.61NARY 
STb 1.$b1 

INOUT (lNIT AI..IZI:i. OUTPUT CONTROL @u@); 

THE blNC tN~TRUCTIO~. 10 ObTAIN 5Y~IEM SPEED; 

2.IOWOR;) 
2.0+4 
5.JIO 
$tH.TlMPeH 
>+$A 
TIMER 
S~l~SAf­
S+1 
$~I+SA" 
$+1 
-SI:i.=X'40' 
+!I>D 
Sb2.~s( 
$Rl.sB2 
30tH. Si:lZ. slU 
+sF 
S61 lit-sa 
SI:!l.lSAC+4+$AF 
SIH. TEMP('H 

AUORE~5 Of- LAbEL (I~ACPITIMER); 
ZHRTCc.. P; 100; 

LOv 6.100 
STR 6.ZHRT(.C 

ZHRTCi := 100j 
STR " &.ZHRTCi 

ZHRTCL.;= 20; 

** **; 
c..oUNT IN R&.Rl UNTIL INTERRUPTEO; 

* it 
it 
it 

it 
it 
it 
LOOP 
it 
it 
it 

* 
~T(JPTI 

it 
it 
it 
it 

(I.. 
el.. 

LOOP 

bilK 
B1N<" 

4.20 
4.lHRTC\. 
4 

(LOI:.K ON; 
'COPE."BEGIN'I 

(L. =$R6 
(,1.. =SR7 
=SR6 
=SR7 
ICSI 
BiNI:. $R7,$ 
1:1 NC SRb.cI..OOP 
SR7.$ 
SR6,cLOOP 
IC61 
XUEF 5TOPTI.RUPli 

STOPll NOP >S~1 
j '1:i1~0'; 

XOEF STOPTl,~UPll 

11101" >$-1 
DC 5 

('1..01:.K OFf; 
'('OOE"bEGIN'1 

OIV $R7.=10000 NUMBER O~ BINc..S / 83 uSEC AI 60 HZ 
STR $fO.ISPEED 
SR7.=10000 
SR7.SPEED 
Sb1. I EMP('H 
>+SA 
"JRUI-'T 
S-l-SAf 



000;:0!) 
000;:01> 
888~g~ 
000209 
000,10 
000,11 
00021, 
000213 
888H~ 
OOOdo 
000,17 
OOO,lti 
000,,19 
000220 
OOOUl 
00022e: 
000223 
000224 
000225 
ooono 
0004:!27 
0000126 
000U9 
000230 
888g~ 
00023~ 
000234 
00023~ 
000'<:31> 
000237 
00023ti 
000239 
000240 
000241 
000?42 
000243 
000244 
00OZ4~ 
000240 
000247 
00024ti 
000249 
000250 
000251 
000,,52 

888~~~ 
00025!i 
88g~~, 
000,5b 
000259 
000200 
gg8~g~ 
000203 
000,64 
000,6:;' 
000<:06 
000267 
00026& 
000269 
000(70 

888~H 
888H~ 
000~7:;' 
000.;70 g00277 

00(76 
OOOZH 
000260 
000,61 
00028, 
000283 
000,84 
000;:85 
000280 
000287 
00028t1 
000,,89 
000290 
g8g~~2 
000?93 
000294 
000295 
000290 
00029"7 
00029ti 
000299 
000300 
000301 
g88~8~ 
000304 
OOO~O:;' 
000306 
000~07 
OOO~O& 
000309 
000310 
000311 
000312 
000313 
000H4 
000315 

TITLE.: 

012~ 
0125 
0120 
0126 
012ti 
0129 
°12~ o 20 
0121:. 
012F 

8IH 
0135 

0137 
0139 
013b 
013C 
0131) 
013F 
0141 
0143 
0145 
0147 

8t4~ 
0141.1 
014F 

0150 
01~2 

8H~ 
0154 
0154 
81~; 
015'7 
Ol~ti 
gb~ 
0150 
0151:. 
0100 
0102 
0104 
0100 
0107 

0109 
0106 

81~~ 
0171 

0173 
0174 
0170 

8B~ 
onc 
8H~ 
gIg! 
01ti5 
0167 
Olil9 
OlbA 

°t 6C o 8E 
0190 
0192 

0194 
0190 

°t 97 ° 96 019A 
0196 
0190 

019f 
01Al 
OlA3 
01AS 
01A7 

OlAl! 
OlAA 
01A6 
01AO 
OlAF 
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82CO 
0040 
0561 
A6(0 
9802 
9692 
01'81 
96(8 
9FCO 
9CCO 
0137 

8740 
E840 
61:.C1 
oA14 
9840 
9640 
01'00 
9A40 
91'40 
Of 00 
E840 
E:.f 46 
6ACO 
Off A 
0150 
9fCO 
01'80 
83(0 

82eo 
0040 
0581 
ABCO 
9802 
9B92 
OFlll 
96C8 
9FCO 
9((0 
oe3F 
EF40 

FHD 
0000 
1'1'1'9 

0000 
FFF3 
0005 
0000 

FECA 
1'1:.(8 

FEC4 
0000 
0000 
FFFE 

FUlO 
0002 
FFFE 
FE.:Bl 
FEB4 

0000 

0000 

FFFO 

0000 
FFF9 

0000 
FFF3 
OOO!> 
0000 

0000 

E840 0000 
0801 0139 

ti740 
96CO 
9FCO 

lCOI 
g~M 
A840 
AA40 
Af40 
3(02 
8738 
oFOO 
A840 
AA40 
AF40 
IC03 
8718 
1:.840 
E470 
I::F40 
61:040 

1::840 
603F 
0991 
9840 
1F3F 
OFOO 
9A40 

9F40 
OFOO 
C840 
CF48 
OF92 
0lA8 

0000 
0000 
FE92 

0004 
0000 
FfFE 
0000 
FE1I7 
0004 
0000 
FFFE 
0000 

FE7C 
0004 
0000 
8080 
0000 
0000 

0000 

0000 

0000 
FFFI:. 

FE64 
~~~~ 
FE5E 

9840 0000 

~~2b 0000 
OFOO 0000 
9A40 FFfE 

T 

1 
p 
P 

P 
X 

P 
T 
P 

T 

1 
p 
P 

P 

P 

p 
p 

X 

P 

X 

P 

P 
p 
P 

P 

P 

X 

X 

P 

P 
X 

iE 
SB 
SC 
iA 

$D 
SF 

LI2 
* 
* LI3 

N5 

* 
N6 

L14 

t~ 
L.l0 

* * * LI7 

* ** * 

* 
N7 

* 

N8 

* 

* ** ** * * 

N9 

* * ** 
N10 

L19 
* 

Nll 

* 

OR~ 
OR~ 
OR'" 
LI:I 

B8f 
ta~ 
LAB 
B 
LAi:! 
STi:! 

kBB 
(L 

~8~ 
E~~ 
~~~ 
AD.V 
STR 
NOP 
LDR 
STR 
INC 
~QU 
ST~ 
B 
JMP 
ORe. 
ORe. 
ORG 
ORe. 
L8 

6bF 
LA~ 
tRI:I 
EAS 
STb 
LOb 
LDv 
STR 

$+1 
$-l+iAF 
i+l 
-S!;';:X'40' 

+iO 
$82.-iC 
iRlt$B2 
iI:l1.iI:l2.SRI 
+iF 
itH .it-io 
$~1.ISAP+4+SAF 
Sl:IltTEMP(H 
i 
1;= 0 'STEP' 1 'UNTIL' 63 
0+2 

0.0+2 
0.-63 
6.>LI4 
1.0+2 
ltZViAF 
<ZHISAZ 
IIN!!+1 
@'LOCATION' (ZHlSAl)+I*,VOAFe 
1.V+3 
<ISAV+2 
0.N6+1 
0.*0+3 
0+2 
>L13 
$ 
SfH ,TEMPCH 
>+iA 
DEVIH 
$-I-iAF 
$+1 
i-1+iAF 
S+1 
-5E,=X'40' 
+SD 
SI:I,.-$<' 
5k1.iti2 
5I:H.3>1:I2.iI<1 
+SF 
5tH .*-so 
S~l,lSAi)+4+SAF 
$61!TEMPCH 
0.0,1 

,. 'LO(ATION'(l~ARO@O@I; 

olCPLEVE 
C~LEVEL;=63 '5T~P' -1 'UNTIL' 0 'FOR' 

'00' 
'I:IEGIN' 

LOR o,CPLI:OVE 
I:ILl 0.Ll6 

tINTI:.Gn' TEMP; 
RUPT SI 

(CL.EAR ACllVllY fLAGS) 

FIRSI 
OTHI::R 

RUPT 

CL 
LAb 
STb 

LDV 
CL 
NOP 
LOR 
ADD 

~m~~~ ;= 0; 
I.ZHIA~El 
1.D+4 
@'LOCATION' (ZHIA~61+'@ :; 0; 
1.1 
*<0+4.iiH 
<l.HIAfB 
2.1'17+1 
2.ZHIAFEl 
@'LOCATION' (ZHIAFI:II+~+,HIAFD@ := 0; 

5TR 2.0+4 
LOLV 3 2 ( *h.4.SR3 
NOP <lHIAFB 
LOR 2.N8+1 
ADD l:f~l=~rON' (ZHIAF~)+3+,HIAFDi := 0; 
STR 2.0+4 
LOLV 1.3 
C *<D+4!.i~1 
LOR o.CPLtVE 
OR 0.;-326~0 
STI< 0lLEVTYP 
LI:.Y LtVTYP 

LEV ('HEX'(8080).tPLEVE~li (RUN AT NI::W CP LI::VE~I 
TIMI:. - ~El IV TO POINT TO PRO~RAM l~AI 
TIMI::S - SI::T IV TO POINT TO DI::VICE lSA; 

'IF' CP LEVI:.L 'I::Q' 03 
'THEN' 

LOR 6.CPLEVE 
CMV 6.03 

~~~ t~!~iAF 
MLV 1.03 
NOp <ZHI5AZ 
ADD 1.N9+1 

@'LOCATION' (ZH1SAZI+63*ZVOAF@ ;;'LOCATION'(lSATO fOe) 

c; 
STR 
NOP 
g~~ 
~QU 
LOR 
ADv 
MUI,. 
NOP 
ADO 

'ELSE' 

!IgA~+2 
4.NIO+l 
4.*0+4 
>L20 
$ e'LOCATION'(ZHl~Al)+ICPLEVfL+l)*ZVDA~fl= 
I.(PLEVE -
ltl 
I.ZViAf 
<ZHI5AZ 
1.Nll+l 

** RUPT E; 
'LOtA TI ON' II SARI) @Of); 

** DI:.VIC~ LEV~L LuOP; 

o 

,~. ';-\ 

i 
"',,~j" 

o 



C,· 
'. " } 

( 

( .... 
/ 

000310 
000317 
00031b 
000319 
000320 
00032! 
00032Z 
000323 
000324 
000325 
00032b 
0003Z7 
00032& 
000329 ooo:no 
000331 
000n2 
000333 
00033,+ 
00033~ 
00033b 
000;H7 
OOO;Hb 
000339 
000:;40 
000:;41 
000342 
000343 
00034'+ 
00034, 
000346 
000347 
000341i 
000349 
000350 
000351 
00035, 
000353 
000354 
000355 
000356 
000357 
00035b 
000359 
OOO;;lbO 
0003b1 
0003b~ 
0003b;;l 
00036'+ 
0003b5 
0003bo 
0003b·' 
0003bb 
0003b9 
000;:170 
000371 
000H2 
000373 
000374 
88gH~ 
000377 
00037b 
000379 
000380 
000381 
000;;80( 
000383 
00036'+ 
000;;185 
00038b 
000i!87 
00038& 
000389 
000390 
00039! 
000392 
000:193 
000394 
000395 
000396 
000397 
000;;198 
g8g~Z6 
000,+01 
00040~ 
000403 
00040,+ 
000,+05 
000406 
000407 
000,+08 
000409 
000'+10 
000'+11 
000'+12 
00041:1 
000'+14 
000415 
000410 
000417 
000'+18 
000,+19 
000,+20 
000421 
000422 
000423 
000 .. 24 
000425 
000,+2b 
000427 
000 .. 2b 

TITI.E 

0161 
01B3 
01B5 
01B7 

0169 
OHIA 

016C 
01BE 

8t~~ 
01C4 
01Co 
01Cb 
01CA 
01C(, 
01CE 

OlCF 
OlDl 
OlD;! 
\IID5 

0101 
01D9 
OlDt! 
01DD 
\IIDF 

gt~~ 
01E4 

8tH 
OlEA 
OU;:(. 
01EE 

OlFO 
01F2 

01F4 
OLFb 
OlFtj 
gl~~ 
OlFt:. 
0;':00 

0;':0, 
U204 
020b 
0;':07 

0209 

0206 
U20D 
020F 
0211 
0213 
UZ15 

0217 

0219 
021t! 
OtlD 
0;'; IE 

0220 

0222 oa4 

U225 
0220 
0;';27 
0229 o;';,tl 

9F40 
OFOO 
E640 
EF48 
01B9 
6C3F 
EF40 

FE5:1 
0002 
FFFE 
F 1::4 0 

0000 

E840 0000 
b601 00E2 

8740 
(.840 
(.570 
'440 
CF40 

FBCO 
9BCO 
9F87 

0000 
0000 
03CO 
0000 
fE3B 

FE3A 
FE37 

Of 00 0002 
0840 fFFE 
OF40 FE32 
D3'0 0000 
E84100' 4000 
Ef H.29 
FBCO FF~2~ 96CO .. 2", 
91'87 

~~~8 ~~~g 
D3CO 0000 
F840 0000 
7701 FFFF 

OFO 1 FFFF 
E840 0000 
1>901 OOlC 

E940 0000 
0881 0016 

C840 0000 
4961 00A6 

0870 ,231 
DF40 0000 
0840 0000 
C640 0000 

D3CO 0000 

Feco FE02 
96CO FE2C 
9F87 
D3CO 0000 

113CO 0000 
020b 

E8'+0 0000 
0901 0014 

C870 5232 
CF,+O 0000 
()840 0000 
C8'+0 0000 

1J3CO 0000 

FBCO 
9BCO 
91'-117 
D3'0 
83CO 

0222 

fOES 
FE24 
0000 

0000 

EII40 0000 
b903 

oD3F 
U98E 
rB(.O FDDD 
9BCO 0000 
9F87 

x 

p 

p 

p 
P 

P 

x 

P 

P 

P 

P 

P 

P 
P 
P 

P 

P 

f' 
f' 
P 

P 

p 

p 

P 

N12 

1.20 
1.21 

* * 
* 1.22 

* ** * 

* 

* **; 
** **' Nd 

* 

* 

* 

* * 
* 

* * * 
* * * 
* 

* 
* * 

* * 
1.24 
* * * 
* 

* 
* * 

* 
* ** 1.30 
* 

* * * ** 
io32 

ST~ 
NOP 
I.DR 
STR 
EOu 

~~~ 

I.DR 
BI." 

1 ID+~ < ::iAO+2 
6.NI2+l 
o.*D., 
S 
6.63 
6.DLVL 
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'fOR' D~VICE I.EVEI.:=6~ 'STEP~ -1 'UNTIl.' 0 
'DO' 
'BEulN' 
6.DI.VI. 
6.1.23 

RUPT F; 
'lNH.GER' CPID; 
D~VICE SEMAPHORE 

DVSEM Eb~ 
AND 
OR 
STR 

I.At! 
I.All 
STt! 

4.SRi;G 
4,;:960 
'+.DI.VI. 
4,0.4 

7.D+5 
1.D+4 
1.S67 

:= 0; (CLEAR IV HANDI.EN FI.Au/ 

CPID ;= SREG 'MASK' 'Hi;X' (03CO) 'UNION' DEVICEI.EVt:LI 

I~OUT (CPIO, OUIPUT INTERRUPT @Oel' 
NOW AN ATTEMPT I::i MADE TO GET AN INTE~RUPT VIA STOp 1/01 

RUPT 

RUPl 

NOp 
1.1>1< 
STR 
I.NJ 

I.DR 
STR 
LAb 
I.At) 
STb 
I. At! 
STb 
I.NJ 
I.DR 
BDEC 

NOP 
1.0R 
BE" 

I.DR 
eNE, 

~~~ 
I.DR 
1.0R 

I.NJ 

I.Ab 
I.Atl 
STb 
I.NJ 

IWPT u; 
JMP 
EOU 

I.DR 
BE, 

1.01< 
::iTR 
LDR 
I.DR 

I.NJ 

I.Ab 
LAb 
STb 
LNJ 

JMP 
H' 

EQU 
I.DR 
bEl 

<lOWORD+2 
5,N13+l 
~.D+6 
5.JIO 

TEMP 
6,;:lb384 
0.0+3 
7,O+~ 
1.0+3 
hS67 

.- 'HEX' ('+0001; 

I~OUT (TEMP, OUIPUT 
2,lOWOR~ 

CONTRUL @O@); 

2,D+6 
5,JIO 

'C8DJ:."Bt:b IN'1 
SR7.SPEE 
SR7,$ 

lei)) 
NOP S) 

'IF' DEVIlE LEVt:.L 'EQ' 0 
b,OI.VL 
6.1.24 

'JR' DEVICE I.EVEI. 'C,E' CP I.EVEI. 
'THEN' 

'GO TO' I<UPI G; 
6.CPI.EVE 
1.24 

'IF' OEVllE ::iEMApHORE 'NE' 0 
, THEN' 

4,OVSEM 
4,1.27 

I.ABEI. 
~.;:21041 
5,LABELZ 
SR5,PLVI. 
SR4.CPI.EVE 

I.:lAO 
5,JRE 

'GO TO' kUPT N; 

2 := 'LlTt:.RAI.' (1<11; 

R41<5 ICP I.EVEI.. uEVICE LEVEL); 
REPURT ERROR; 
PJT TEXT (n. DION'T RUPT - SHOUI.I> HAVES"IJ 

'1,0+5 
10128 
1.SB7 
5. VKPl 

,~O TO' FRESH SIARl; 
FRESHS 
S 

'iF' OEVIlE SEMAPHORE 'NE' 0 
'THEN' 
'6EC,IN' 

6,OV::iEM 
b.1.30 

4.;:21042 
'+.I.ASEI.2 
Sk5'DLV~ SR4.CPI. VE 

I. AD 
5.JRE 

7.D+5 
10 T31 
1.$B7 
~.VKPT 

FREsHS 

I.AbJ:.1. // I;: 'l.lTERAI.' CR2I; 

R4 R5 ((.P LEVE~. VEV!CE I.EVELI; 
REPORT ERROR; 
PUT TEXT I". RUPT WHEN SHOULONITS"); 

'GO TO' FKE~H ST~RT; 

'END' ; 
S 

'lF' DEVICE LEVEl. 'EO' 0 
o.DI.VI. 
0,>1.32 

'~R' Dt:VICE I.EVEL 'EQ' 63 
'THEN' 
'bEC,IN' 

M ~ INITIAI.ILE TU CLEAR PENDING RUf'TI 
CMv 6.63 
Bf'lJ:. >1.33 
I.Ab 7,0.5 
I.All l,blNARY 
STb 1.587 



000429 
000430 

888z~~ 
000433 
000434 
000435 
000430 
000437 
00U4311 
U00439 
000440 
000441 
00044": 
000443 
000444 
000445 
000440 
000447 
000448 
000449 
00045U 
000451 
00045, 
000453 
000454 
000455 
000450 
000457 
0004511 
000459 
000460 
00046~ 
00046": 
000463 
000464 
00046~ 
000460 
000461 
000468 
888~n 
000411 
000412 
000413 
000414 
000415 
000410 
000417 
000478 
000419 
000480 
000481 
080482 o 0483 
000484 
000485 
888zU 
000488 
000483 
00049 
000491 
000492 
000493 
000494 
000495 
00049\;1 
000497 
000498 

·000499 
000500 
000501 
00050" 
000503 
000504 

000505 
gg8~8~ 
00050b 
000509 
000510 
000511 
00051il 
000513 
000514 
000515 
000516 
000517 
000516 
888~~~ 
000521 
000522 
000523 
000,24 
000!;25 
000,26 

8885U 
000529 
000530 
000531 
000,32 
000,33 
000,34 
000535 
000i 36 000 37 
000 36 
000539 

TIn.a:: 

022<' 
022t; 
0230 

02n 

0234 
0230 

02311 
0":3A 
0,,3C 
02310 
0,,40 

024": 
0,44 

0246 
024il 
0249 
0246 
0241.1 

02410 
0,5u 
0,52 
0254 

0256 
0258 
8~§~ 
025E 

0,00 
0,62 
0264 
0265 

0267 

0269 
0266 
0260 
820F 211 
0213 
0,15 

0~17 8,H 
onA 
0216 
027b 
027C 
027C 
0271;; 
OZ71-
0281 
0283 
0,84 
g~g~ 
02S9 
OZS6 
0,8D 
02SF 
0291 
0293 

0,95 
0297 
0299 
0296 

0290 
0291' 

07Al 
OiA3 
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AtKO 0000 
AFC.O 1"001 
03CO 0000 

OF81 006A 

0234 
9FCO 0000 
9680 0242 

9FlO 0005 
9CCO 0000 
E810 803F 
EF40 0000 

8E40 0000 

OF01 FFFF 
F810 OOFf 

1701 FFFF 
8e57 
FI'40 FD69 
8800 0003 
0001 

E840 1'064 
1::510 007F 
E940 0000 
0901 0014 

~~r8 6~M 
0840 0000 
C840 FOA6 

V3CO 0000 

F6CO FOA4 
96CO FOE9 
9F81 
03CO 0000 

83CO 0000 

0269 

E840 0000 
£940 0000 
0901 0009 
C840 ooog 
C470 1108 
CF40 0000 
8£40 0000 

0217 
9FCO 0000 
01'60 
83CO 0000 

82CO FFFO 
0040 

~6~A ~~~~ 
9802 
9692 
~~~A ~~~g 
9FCO 0005 
9CCO 0000 
9840 0000 
9640 0000 
OFOg 0000 
9A4 FFFE 

91'40 FD6F 
OFOO 0002 
E840 FFFE 
EF48 1'069 

88CO 0000 
OF81 FFIC 

B8CO 0000 
OF81 FEC!;) 
02A5 
6140 0000 
~~~g ~gg~ 
lCOl 
8718 0003 
E870 S090 

I' 

P 

I' 
P 

P 

P 

P 

I' 
I' 

P 

P 

P 

P 
P 

P 

P 
P 

P 
T 
P 

T 

T 
P 
P 

P 
P 
X 

X 

P 

* 

* 
* 1.33 
* 
* 

* 
* * * RUPTI 

* * * 
* 

* * * 

* 

* 
* * 

* 

lAb 
STb 
lNJ 

6 

EQU 

STb 
LAb 

STt? 
lOb 
lDR 
STR 

LEv 
RUPTI 

NOP 
LOR 

~¥~C 
STR 
I.bf" 

LOR 
AND 
CMR 
6E 
1.01< 
STR 
lOf( 
lDR 

lNJ 

LAb 
LAb 
ST6 
I.NJ 

2.10WORi) 
2.0+6 
~.JIO 

l27 
'i:.NO'; 

$ 

INOUT (lNIIIAI.I,E.OUTPUT C.UNTROL Cloe); 

'GO TO' RUPT 1'1; 

'COOE"BEGIN'I 
$tll • 1 EMPCH 
SBlt<RUPTl 

ICBI 
$~1.1SA)+4+$AF 
$tH. TEMPCH 
6.=-32105 
6.LEVTYP 

LEV ('H~X' (BOOU).63);(MOVE CP - I.ET RUPI HAPPEN) 
I.EVTYI' 

'I::OOE"BEGIN'I 
NOP $ 

:5 
$IH .=255 

$IH.$ 
=$R7 

I.DR :5R7.=,~!) 

$R1 0+3 ICtil 
<ZHIAF6+3,=Z'0001' 

'IF' 'bITS' ~7.Ui TEMP 'NE' DEvICE LEVEL 
'THEN' 
'~EGIN' 

6,0+3 
6.=1.'007F' 
6.DI.VL 
1.34 

~:Ei~~t~ 
$R5.0lVi. 
:5R4.0+3 

5.JRE 

7.0+~ 
1.135 
!:e~~T 

LAbE:.1. 2:= 'lITERAL' IR3)1 

1.0AO R4 R!) (TEMP. OEVICE I.~VEI.); 

RI:PORT E:.RKOR; 
PUT T~XT (". PENulNG RUPT WHEN tP 'NE' 03$"); 

'GO TO' FRESH START; 
JMP 

* 
fRfSHS 

'END'; 
~;4 RUPT JiQU $ 

lEVEl. 'NE' CP LEVEL * * 

* ** l36 

$0 
$F 

* 
1'114 

* * 

* 1.27 

* 

RUPT 

** RESET 1.23 

LIB 
* 

* 

~~b 
LOR 
LAb 

eA6 
ST!;! 
loOt) 

LOR 
MUI. 
NOP' 
ADI> 

RUPT 1'1: 

'IF' OEVICE 
'THEN' 6.0I.VI. . 

el~pl.~VE 
4.CPI.EVe: 
4.=-3261oU 
4,lEVTYP 
lEVTYP 

+$D 
$8i!t-iC 
$Ri,$62 
$B ,$BZ.sIU 

LEV I'HEX'(S080),CP lEVEL); (GO TO 01.0 CP lEVEL) 
HANDLER; 

$n'*-:5~ $Bl.1SAi)+4+$AF 
$81.n.MPCH 

/l'1.0CATION' (ZH.1SAZ)+CI' I.EVEI.*ZVOAfi ;= 
1.CPLE.VE 
1,ZV$AF 
<l.HISAl. 
1.1'114+1 

'lOCATION' (lSAlO @O@); 

STR 1.0+5 
lNDOP <lSAP+2 

I< 6.1'115+1 
STR o.*O+~ 

gEC E~~1. 
'END'; (OF I>EVlC~ RUPT 1.001') 

INT~RRUPTS;'END'; 
DEC CPI.EVE 
6 1.17 

(OF CP RUPT 1.1)01') 

EQU $ 
ZHIAF~ :=0; 

CI. ZHtAF6 
I.SAT~· 1. HIAFiI 

" I. +3 
i'I.UCATION' (ZHIAF8)+li ;= u; 

1.1.0 V 1,1 
C *<0+3.$iU 

(CI.EAI< IV FLAGS) 

I.DR 6,=-32018 

o 

o 
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000~40 nBO EF40 0000 P STR 6,LEVTYP 
000 41 * LEV (fHt.X' (8080) ,22); (RESTuRE OLO LEVEL) 
000~4;:: ** SET UPLg~1J HANDL.ERS; 

C' 000:>4i! 02B2 8(:::40 0000 P -LEVTYP 
000544 02B4 9840 0000 P LO l,ZV$AF 
000,45 02B6 lf14 ML~ 1.20 
000~40 v<::1:17 OFO\) 0000 X N16 NO <ZHISAZ 
OgO~47 02B9 9A40 FHE AOD l.Nl6+l 

'LOCATION' 11SACO IW@I; o 0~4i1 * i'LUCATION' IZHlSAZ)+ZVDAF*,O@ := 
000~49 \)21:1b 9f40 FD47 ST~ ltD+3 
000~5\) \)21:10 OFOO 0002 X N17 NOP <1SAC+Z 
000~51 026F E840 FFFE LOR 6,N17+1 
000;5<; O;::Cl £F4t1 F041 STR 6.*0+3 
000;53 02C3 9840 0000 P LOR 1,ZV$AF 
000554 02C~ IF15 MLv 1.21 
000~5; 02C6 OFOO 0000 X Nl8 NOP <ZHISAL 
000556 02C8 9A40 FFFt:: ADD 1.N18+l 
000;;7 * @'LUCAT!ON' IZHISAZ)+ZVDAF*,l@ ;= 'LOCATION' 115ARO 'Otll 
00055i1 02CA 9F40 F038 STR 1,0+3 
000559 02CC OFOO 0002 X N19 NOP <ISAO+2 
000560 02CI;; E840 FFFE LOR 6,N19+1 
000~61 0200 EF48 FOB2 STR b.*0+3 
000~6t 0202 9840 00 0 P LOR 1,ZV$AF-
OOO~63 0<::04 ~Fl6 MLv 1,22 
000;64 020~ FOO 0000 X N20 NOP <LHISAZ 
00056; 020"' 9A40 FFFE ADD lrN20+1 
000;6b * @'LUCAT ON' (ZH1SAZ)+ZVOAF*,2@ ;: 'LOCATION' (lSAfD fO@); 
000567 0209 9F40 F029 SbR !I~A~+2 000~68 020B OFOO OOOZ X N21 N P 
8Sg;n 0200 E840 FFFE LDR 6.N21+1 

020F EI'48 F023 STR 6.*0+3 
000;71 02£1 9FCO 0000 P ST!;) $tH .TEMPCH 
ooo!:>n 02Ei! OF80 T b >+$A 
ooo,n 02E4 83CO 0000 P JMP LEV20 
OOO~74 n£4 OR .. $-l-$AF 
000~75 02E~ sE ORC, $+1 
000~76 02E5 $S OR .. $-1+$Af 
000577 02£0 
0005711 021'6 82CO FFFD 

s<. OR., $+1 
iA 1.6 -5E,;;;X·1t0· 

8U~ 0040 
000579 0586 0000 T SSF +$D 
OOO!:>SO 02E.B AIK FFF9 LA!:) SI:I2,-$C 
000581 02U) 9802 LOR SlU ,$S2 
000582 02££ 9B92 LA!;) :~b·$B2.$Rl 000583 02EF OF81 0000 T B 
000584 ~~n 9~CI; FFf3 ~~ ~~g $61 '*-fl 000585 9 Co 0005 P $610 1 ~ C+4+$AF 
000586 02F5 '1ceo 0000 P L.Ub " $I:I,.TIMPCH 
000,87 * AOIJRtS5 u I. S~L (ISACP.LEV20); 
000581; 00iF7 9FCO 0000 P SIb $61.TEM CH 
000583 02F9 OF80 T b >+$A 
000~9 02FA 83CO 0000 P JMP LEV21 
000591 02FA OR .. $-l-$AF 
000592 02Fb $E OR .. $+1 

(" 
000593 oab $6 OR~ $-I+$AF 
000594 02f<, $C OR., $+1 
000~95 02Ft 82CO FFFU SA L6 -$£,;;;X'ItO' 

O;':F~ 0040 
000590 02F 0581 0000 T BbF +SD 
000;97 0301 ABCO fFF9 LA!:) $1;)2.-$C 
000598 0303 9802 LOR $IH ,$62 
000"99 0304 9692 LAb $610 $62. $R 1 
000600 0305 OF8l 0000 b +$1' 
000601 0307 96C8 fFF3 $0 LA!;) $tH '*-l3 000602 0309 9FCO 0005 P $F 5T!;) $i:!lt IS +4+sAF 
000603 030b 9CCO OOUO P LOi:! $6~'TEMPCH 
000004 * ADVRc:SS U LABEL (ISARP'LEV~l); 
000605 * 'END' ; 101' RU 1 IJROCEI.IURIO) 
000006 * 'END'; (OF SEGMENT) 
000b87 * 'fIN~~H' 0000 I; 030l) 83C8 F<'F2 i M *0 
000609 030F L1 J~~ $ 
OOOolu 030F 83CO 0000 LK5EX 
000611 XLac lK$tX 
00001, CTRI. LINK ZK$EX 
OgObp XLaC ZHASAL o Ob 4 XL.OC lH Tel 
0006 1' XLvC ZHIHCL 
OOOb 0 XL,K ZHRH.t 
00001 7 XL~C lV$AF 
0006 8 CT L. LINK ZViAF 
000619 XLOC VKPT 
000020 XLac.: VKPNT 
000621 ~tg~ 10 
00062;< STATUS 
00062~ 
000624 XLU~ XlO' 

SETTOA 
bINARY 

000b2, XLOC LABEll 
000020 XLOC LABEL2 
000027 XLOC SPEEI> 
000628 XLIJC VLVL 
000b2'1 XLOc.: OVStM 
000630 XLuC CPLEVE 
000b31 XLuC LEVTYP 
00003, XLuC TE"II'LH 
000633 XLuC SRIOG 
000034 XLOC ZHIAF6 
000b35 XLOC ISAt 
000b30 XLuC ISAO 
000037 XLOC ISAP 
000638 XLOC lOWORV 
000b39 XLOC JRE 
000040 XLOC JIO 
000041 XLOC J~E 
000642 XLO<" JCS 
000643 XLQ<, FRESHS 

('," 0001144 XLac TlMER 
000045 XLOC CPRUPT 
000646 XLoc DE.VIH 
000647 XLOC LEV20 
000648 XLOc.: LtVZI 
000049 0311 0050 END lVKJLl.l.VKJLl 

0000 ERR COUNT 
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c 

( 

TI TLl 

lVKJL.K.LI5T 
000001 
00000,2 
000003 
000004 
OOOOO!> 
OOOOOb 
000007 

0000 
0008 
0009 
OI)OC 

OOOOOu 
000009 

000010 
000011 
000012 

000U13 

000014 
00001!> 

OOOOlb 
000017 

000011l 
00001':1 

000020 
000021 

00002<: 
000023 

000024 

000025 
00002t.> 

000027 
000026 

000029 
000030 

000031 
Oooon 
000033 
000034 
000035 
00U03b 
000037 
00003b 
000039 
000040 
000041 
00004, 
000043 
000U44 
000045 
00004b 
000047 
000048 
000049 
000050 
000051 
000052 
000053 
000U54 
000055 
00005t.> 
000057 
00005b 
000059 
000060 
000061 
000062 
000063 
000064 
000065 
00006b 
000067 
000u06 
000009 
00007() 
000071 
oogon 
OOI)H 
000074 
000075 
000070 
000077 
00007b 
000079 
000080 
000081 
000082 
0001)83 
000084 
000085 
000080 
000087 
000088 
000089 
000090 
000091 

0()1l 
001" 
0015 

1)01b 
g81~ 
0020 

0020 
00:':9 
002e. 
0020 
003u 
0031 
0032 
0035 
0036 
0039 
OOJe. 

0040 
0041 
0044 

U04ij 
0049 
004(. 

00!>2 
00'5 
005A 
0058 
005E 

000' 
0003 
0066 

0007 
0009 

OOoA 

OObC 

OObl::. 
0070 
0012 

0074 
007b 
1.1078 
0079 

0078 
0070 
007F 
OObO 

00b2 
00114 
0080 
OOlltl 
006A 

008b 
0080 
008F 

0091 
0093 
0095 
()097 
0099 
0098 

8g~~ 
(lOAO 
OOAZ 

00A4 
00A6 

00A8 

OOAA 

OOAC 
OOAE 

0060 
00S2 
0084 
006~ 
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OObe. 
0067 
0008 
0000 
1)010 
5245 
!>54t: 
455J 
0013 
5553 
3430 
4020 
2400 
001E 
4F4E 
4~4C 
2043 
4156 
4t:43 
0007 
544F 
2400 
OOOb 
'245 
4445 
0000 
494C 
4C20 
2400 
000t:. 
5Z45 
5541::. 
iW24 
0022 
5354 
2045 
2043 
204F 
5420 
4645 
0001' 
2C20 
5220 
B~6~ 
5b45 
2400 
0067 
8FOO 
0011 

4144 2F50 
43411 2054 
5424 

494E 4720 
3020 4350 
444~ 434tl 

4C59 2043 
2031 2038 
414E 2048 
4520 ~O'>'> 
41145 '>324 

5441 4C20 

4144 5920 
434tl 2400 

4<.45 4741 
4341 5244 

4144 2F'>0 
4348 4544 

4154 55'>3 
5252 4F52 
4152 4453 
4b46 '>345 
5354 4143 
4424 

4552 ~24F 
454A 4543 

0001 

OFlil OleO 

DFeo FF93 

t840 0000 
1'970 20SA 
0981 01e3 

FtlCO FF8E 
9~CO FF91 
9F87 
D3CO 0000 

i:.870 4SJI 
EF40 0000 

4C52 
<.F40 0000 

0800 0010 
UF40 0000 
F6CO FF7C 
96C:0 0000 
9F87 

ABCO 0000 
AFCO FF70 
03CO 0000 

E840 
E470 
H40 

~~~8 
9F87 

OFOO 
C840 
CF40 
03CO 

E870 
Ef40 

0000 
0800 
FF6i:1 
FF66 
FF67 

0005 
FFFE 
FF63 
0000 

11000 
0000 

8740 0000 

8740 0000 

<'840 0000 
CF40 0000 

ooeo 

~~~8 ~~~t 
9F87 
D3(;0 0000 

p 

P 

x 
P 

I' 

p 

p 

p 

x 

P 

P 

P 

P 

P 
P 

P 

0~1l9178 

T7 

T9 

TlO 

Tl3 

Tlb 

141 

144 

T47 

T49 

lVKJLK 

.. 

.. 
KJLK .. .. .. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 
Nl 

.. 

.. 

.. 

.. .. 

1427.3R W 
TIlLE 
Xot:F 
XDf;F 
COMI" 
Rt:.::.V 
D<' 
TElIT 

TEXT 

~txT 

H.XT 

DC: 
TEXT 

DC 
TEXT 

DC 
TEXT 

De 
Tt:.XT 

0~/19J1711 1422.4 
lVK LK.'REV 00' 
KJLK 
lVKJLK 
8 
8.0 
10 
'~EAI)IPJN<'H TE5TS' 

19 
'U::'ING 400 epM I)ECK' 

'$' 
30 
'ONLY CJL 1-b CAN H' 

'AVE Pu"'CHI::.::>$' 
1 
'TOTAL i' 

Ut:AOY Dt:<'KS' 

13 
'lLLI:.GAI. CAROS' 

14 
'REAO/PJNCHEO $' 

34 
'~TATU5 ER~OR CARD~' 

TElIT ' O~F5ET ~TACKt:OS' 

14 
" E~ROi( t:Jt:.CTS' 

7 
'VE~IFY$' 

S 
<lKC:OM+l.Z'OOll' 

Ll 
'INIEGER' K.J; 

STb ~,O 
'IF' 10 'NE' 'HEX' (~08A) 
ITHt:N' 

315)1300UO 

'GO TO' t:NO Lt:TTER K; 
6tlO 
6,=8330 
L!:iO 

NEW TEXT ("RlAO/PUNCH Tt:S1S"); 
LAb 7.0+3 
LAb 1,T5 
STb 10$67 
LNJ 5.VKpNT 

LABEL 1 := 'LITERAL' (K1); 
LOR 6,=19249 
5TR 6.LAbt:Ll 

R OKV MOOE := 'LITt:~AL' (RI; 
LOV . 4.82 
STR 4.RORVMO 

REAl) UR PUNCH 1; PUNCH @O@; 
LDR 5.<IOWURu+lO 
STR 5.REAI)OR 
LAb 7,D+3 
LAu 1.~INARY 
5Tb ltS67 

INOUT (lNITIAI.IZt:. OUTPUT C:UN1ROL ~Of); 
LAd 2.IOWORD 
STb 2.D+4 
LNJ 5,JIO 

K I:; ~T TO HJLLt:.RlTH 'UNION' 'HEX' (1100); 
LOR 6,SETTO~ 
OR 0,=2048 
STR 0.U+1 
LAb 7.0+3 
LAS 1.0+1 
STb ltStl7 

INOUT IK, UUTPUT TA5K *o@); 
NOP <IOWORO+5 
LOR 4.N1+1 
::>Tf( 4,0+4 
LNJ 5.JIO 

STATU::> ::>HOULD tlE I:; 'HEX'(6000); 
LOR 0.=-327~1I 
STR b.5TATUS 

ZHRTCC ;= 0; 
CL ZHRTCC 

ZHRTCI := 0; 
CL lHRTCl 

LOW ADORE5S := ZVDLR; 
TRZu=GAIN: 4.ZVSL~ 

5TH 4,LOWAOD .... 
L6 .. CLEAR aUFFf;R 1 AND 2; 

~U A5K Nt:.~ QUESTION I"USING 400 CPM Oi:.CKS"); 

l:~~ I:¥r3 
STS 1.S67 
LNJ 5,VKANQ 
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00009;': * K ;= 'HI:.X' (!)9()O); 
000093 0067 1:.870 !)900 I.. DR 6.=22797 
000094 0069 H40 FF41 STR 6.0+1 

'0 00009!> * GET CHAR (K); 
000096 OObb FBeo FF41 I..Ai:) 1.0+3 
000091 0060 9Beo FF43 I..Ai:) 1.0+1 
00009& OObF 9F87 STb 1.:»b7 
000099 ooeo 03eo 0000 P I..NJ !).VKGt 
000100 * • JF' K 'I::Q' 'I.ITI::RAL' (N) 
000101 * , HI::N' 
00010l * 'BEGIN' 
000!03 ooel 1:.840 FF3E L.OR 0,0+1 
000104 00e4 oD4E CMv 0.18 
00010!) 00C5 0997 6Nt: >L8 
00010b * PUT NI::W TI::XT ("ONI..Y CUL 1-8 LAN HAvE PUNCHI::S5"); 
000107 OOCI> FBCO FF3C I..Ab 7.0+3 
080108 OOCII 9BCO FF53 ~Ab I,T9 o 0109 OOtA ':IF87 16 ,567 
000110 00 b 03CO 0000 P I..N,J 5.VKPNT 
0001 11 * ASK NI;.W QUESTION ("TOIAL i"); 
000 Iii. OOCO F6eo FF3, I..AS 7.0+3 
000113 ooeF 9~CO FF5C I..Ab 1. TlO 
000114 0001 9 81 STb 1.5B-' 
000115 OOOl 03CO 0000 P 1..1'1,,1 !),VKANQ 
000116 * GI;.T DECIMAl. (CARDS JPI::C1FII:.L>I; 
000111 * 'ENO' 
00011b 0004 FBeo FF2E I..Ag 7.0+3 
000119 OODb 9BCO 0000 P I.. A l,CAROSS 
000120 0008 9F87 STI;) 1.51H 
000121 0009 03CO 0000 P 1..1'1,,1 5.VKGO 
888Hj * 'E~S~' 

* 'B G N' 
000124 000i;! OFII5 S >Lll 
000125 OOOC 1..8 EOU S 

·I..ITERA'I..' OOOFb * • fF' K 'I'll;.' (Yl 
000 27 * • HEN' 
OOOFIi * '~O TO' TRY AGAIN; 
000 29 oooe 1::840 FF24 I.. OR b.D+l 
888Bt OOO~ bO!)9 ~~~ 0.89 

000 0901 >L.o 
000132 * ·I:.NU'; 
000133 001::0 L11 EQU S 
000p4 * PUT NI::W TEXT ("READY DEl.K:»") ; 
000 35 001::0 Fseo FF22 LAS 1.0+3 
000136 00E2 9BCO FF4E I..Ab I, Tl3 
000137 001:.4 9F86 STb 1.S67 
000138 -OOE!) 03C 0000 P 1..1'1,,1 :;. VKPNT 
00013':1 00E7 03CO 0000 P I..NJ !).JWR 
000140 * WAIT FOR RI::TURN~ 
000141 * CHEtK STATE (SH UI..D bE ON); 
00014, 00£9 F~CO FF19 I..Ati 7,D+3 
000143 00E6 o 01 I..D~ 0,1 
000144 OOEC I::F07 ST o.:»IH 
000145 00£0 03CO 0000 P 1..1'1,,1 5,JC5 
000140 * I..ABI:.L 1:= 'I..IbERAI..' (K2) ; .4""-----", 000 47 OOI;.F E870 463Z LOR b.=1925 
000t 48 OOFl ~F40 O~OO fJ STR 6'bAt;1:1..1 '0 000 4~ OOF~ BCO F OF LAb 7. +3 
00015 00F5 9~CO 0000 P ~~~ I.BUFfl 
000151 00F7 9 87 1.51H 
00015, 00F8 OFOO 0007 X 1'12 NO <IOWORO.7 
000153 OOFA C~40 FFF£ I.. OR 4,1'42+1 
888t~~ OOFe t 40 FF07 STR 4,0+4 

* 101..l) (t;UFFtRl @OihREAO @0@'1(1) ; 
000156 OOF£ 0870 OOAS I.. DR 5,=171 
000157 0100 DF40 FF04 STR 5.0+5 
000158 0102 03CO 0000 fJ I..NJ 5.JIL 
000159 * CHEtK STATE (SHOUI..D bE ON); 
08°100 0104 FBCO FEFI:. I..At; 7,0+3 
o 0lol 0100 E~8~ 1..0V 0,1 
000 (>, 0107 STR ~:~~b 000 03 01°l 3eo 0000 fJ 1..1'1,,1 
000104 010 03CO 0000 P I..NJ 5.J5E 
000165 * CHECK STATUS FOt( ERRORS; 
00°1 66 010C ~~28 FEF3 

1..14 ~9~ b'B 000 07 0100 6, .. 1 
0001011 * 'FOR' Kp,1I 'STEP' • UNTlI.. , 79 'DO' 
000168 010f £~40 FEFl 1..15 I.. DR 0.0+1 
00°1 7 0111 o 61 ADv b.-79 
000 71 0112 bAl, 6G' 0.>1..10 
000l7(' * 'IF' BUFFER @K@ 'NE' 0 
000 73 * 'THEN' 
000t 74 * 'SEGIN' 
000 75 OU3 l840 FEED tOR 1.0+1 
000 76 Oll~ -8AO 0000 X DR o.<bUFfl.SRl 
000177 0117 69 A bE' o .>L17 
8001711 011b FB~O FEEA I..AS 7.D+3 

00179 01 tA 96 0 FFlO I..Ai:> 1. TlII 
000180 01 C 9F87 STi:> 1.$b7 
OOor~ 0111) 03CO 0000 P 1..1'1.,1 5.VKfJNT 
000 8' * P~6 NEW TI:XT ~"'LLEGAI.. CARDS"); 000 8 * '" TO' TRY A AIN; 
000 84 OllF OF81 FF90 6 1..0 
000185 * 'tNO'; 
000186 8tH 8ACO FEDF 1..17 IN<- 0+1 
000187 OFfC 6 >L15 
000188 

OiZ4 
0124 L16 EOU 5 

000189 oCOl L19 ~9~ 0,1 
000t 9O 0125 EF40 FEOC 0.D+2 
000 91 * 'FOR' .,1:=1 'SlEP' 1 'UNTIL' 8 'DO' 000192 0127 1::840 FEDA L20 LDR 0.D+2 
000193 °F9 6EF8 ADv 6.-11 
000194 o ~A oA19 BGl 0.>1..21 
000195 01 B 8740 FED5 L22 CI.. 0+1 
000190 * 'FOR' K:=O 'STEP' 1 'UNTlI..' 7 '00' 000197 0120 ' £1140 FED3 L23 ~OR 0,0+1 
0001 911 01ZF bEF9 Ov 0.-7 C 000 99 0130 6AI0 6G~ 0.>L24 
000200 0131 E840 Ft;.DO 1..0 o,O+Z 
000,01 0133 0003 SOb b'F °80~02 0134 I;.A40 FECC AD O. +1 o 0 03 * au FER tJ*8+K@ .- bUffEt( @Ki; .-000,04 0136 9840 FECA I.. OR 1.0+1 
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000j::05 0138 AS56 I.. DR 2.=$R6 
000206 0139 C810 0000 X I.. DR 4.<6UFFl.$Rl 

C' 
000207 0131$ CF20 0000 X STR 4.<I'lUFFl.$W2 
0002011 OpV 8AC~ FEC3 INC D+~ 000209 o 31' OFE 6 >1. 3 
0002lU 0140 8ACO FECl 1.24 Af'K. 0+2 
000211 0142 01'1:5 >1.20 
00021, 0143 1.21 ECoiU $ 
00021;; * ERRUR FLAC. "= 0; 
000214 0143 8740 0000. P CI.. EWRORF 
000215 014!1 0004 DC 4 
000216 * CLOCK ON" 
000217 0146 6C01 1.25 LDv 6.l 
OU02111 0147 ~F40 0000 P STR 6A~AI<DSR 000219 * 'FOR' C 0 COJNT . - 1 'STEP' 1 'UNTlI..' CARDS ~PEC1FIEO-1 '00' 
000220 * '6E('IN' 
000221 0149 l240 0000 P SUB 6.CAIWSS 
000a2 0146 8256 NEG =$R6 
000223 014C EF40 FESo STR 6.0+3 
000224 014E l840 0000 P 1.26 LOR 6.CAI<I)S~ 
00022:> 0150 E240 FES2 SUt) 0.D+3 
000220 0152 oAOl 008A BGl 6.1.27 
000<!27 * 'H' CA~o COUNT 'lQ' 1 
00n211 * 'THeN' 
000;:29 * 'BEGIN' 
0002311 0154 £S40 0000 P tOR 0.CAR05R 
000231 0156 ClOOl B~~ 6.1 
000232 v157 0998 >1.28 
000.(3;; 0158 FIKO F£AB LAB 7.0+4 
000234 015A 96CO 0000 P LAil lobUFFl 
000"3!:> 015C 91'87 ST~ !t~~61<0+16 OOO;O~ 8t~~ OFOO ~~~~ X N3 NO 
00023 ('S40 LOR 4.N3+1 
0002311 0101 CF40 FEA3 STR 4.o+!:> 
000:<39 * 101.0 (BUFFER 1 @U@. PUNCH @O@.17l); 
000240 0163 D870 00A6 1.0R 5.=171 
000241 0165 01'40 F£AO STR !:>.O+o 
00024;:: 0167 03CO 0000 P I.NJ 5.JIL 
000243 it READ OR I>UNCH . - PUNCH "O@; 
000244 01 69 t~OO oObo X ~V~ ~:Rl~~8~D+16 000,,45 o 6b E 40 00 0 P 
000ji:46 016D D3CO 0000 I' LNJ 5.JSe 
U00247 * CHf.CK 5TATU~ FOW EKRORS; 
000,411 * 'END'; 
000249 0161' 1.28 EQU $ 
000;::50 * 'If' 'Bll~' Iil.O@ CARl) ("OlJNT '~(,J' 
000,5! * !THeN' 
8sggj 016f ~g40 0000 P LL>R 6.CAI<I)S~ 

0171 ~ 13 bEVN 6.>1.29 
000;:54 017, BCO FE91 LAb 7.0+4 
00025!i 0174 98CO 0000 P LAD lobU~F2 
00U.256 0170 9F87 STb 1 ~br 000,57 0177 OFOO 0001 X N4 NOP cl WORD+7 
000<:511 0179 (,1140 FFFE LDR 4.N4+1 

<-
000259 OPt) CF40 FES9 STH 4.D+5 
000260 * I;JLO (i:iUF~ER 2 ~01i.WEAu@0@'111) 
000,61 * 'EI.SI:' 
000262 0171) L>~70 OOAb I.I)H 5.=171 
00OZ6;' 017F I) 40 Ffi86 5TR !).D+6 
000,b4 0161 D3CO o 00 P I.NJ !).~II. 00OZ65 0111;' 01'92 b >1. 0 
000,6b 0184 fBCO FE7F 1.29 LAb 7.D+4 
000261 lIt86 9BCO 0000 P L.Ab 1.bUFFl 
000268 o 1111 ~FS7 ST~ lraB1 000269 0189 1'00 0007 X N5 NL> < WORO.7 
00027U OLliS ES40 FFFE LDR 6.N5+1 
000;;71 016 ~F40 FE77 STR b.O+5 
000:<72 018F C870 00A6 LOR 4.;:111 
ooo;:n 0191 Cf40 FE74 51R 4.0+6 
000274 019;; 03(,0 0000 P L.NJ 5.JIL 
000,75 * 10L.0 (bUFH.R 1 liOIi.REAu@0@.171); 
000276 0195 1.30 EQu $ 
0002H * R~AO OR PUNCH ;= KEAD ""O@; 
000,711 0195 ~~28 0001 i\ I.I)R 6.<l.0WO 0+7 
000279 019'7 0000 P 5TH 6.R AI)O~ 
000~80 0199 03(0 0000 I> L.NJ 5.J5E 
000 81 * CHE(.K STATUS FOK t.RROW:;,; 
000,82 019~ 6(01 1.31 I.D~ 6.1 
000ji:S3 019 EI'40 FEoS ST 6~O+2 
000"S4 * • OR' J:=l 'SlEI>' 1 IUNIIL' 8 '00. 
001,l2S!) 0191: E840 FE63 1.32 LOR b.D+2 
000;:S6 01AO" b£FII ~g~ 6 •• 8 
000;::81 OlAl 6A29 6.>1.33 
000:<88 01Al 8740 FE5E 1.34 CL 0+0 000289 * '1' R' K::;O 'STEP' 1 'UNTIL.' I 'DO' 000,90 01A4 ES40 FES(. L3S LOR 6.0+1 
000291 0lA6 bEF9 ~~~ 6.·7 
000;;92 01A7 6A20 6.>L3b 
000,93 * 'fF' 'bll5' @l.UII CAkD COUNT 'EQ' 
000294 * • HEN' 
000,95 OIAIl E840 0000 LDR 6.CARI)SR 
000296 °t AA bBOE. BEyN 6.>L.37 
000297 o AU C840 FE5b I.DR 4.0+2 
000,98 OlAo 4003 SOL 4.3 
000299 OlAE CA40 FE52 AOIJ 4.0+1 
000300 * bUFFER 2 ~J*S+K@ ,- tlUFFER I. tiKI! 
000301 * 'E.L.SE' 
000;;0, 01BO 9840 FE50 LOR 1.0+1 
000303 01132 AS54 L.DR 2.=$R4 
00O~04 0163 D~10 0000 X ~OR ~:~g~~~~:t~~ 000 O!i 0165 D 20 0000 X TR 
000306 0167 OF88 fOR 

>1.38 
000307 o W8 E84 FE49 1.37 6.0+2 
000;;011 OlBA b003 501. 6.3 
000309 Oltlil EA40 FE4S ADD 6.0+1 
000310 * BlJFf-ER 1 liJit8+K@ . ~ bUFFER 1 eKe; 

C" 000311 01bO 9840 F£43 I.OR 1.D+l 
00031, 01131' AIIS6 LOR 2.=$R6 
000313 OlCO (S10 0000 X LOR 4 .<UUFF 1.$Kl 

" , 000314 01" (.F20 0000 X 5TR 4.<BUFF1.$R2 
000315 01C4 8ACO Ff::3( 1.38 INC 0+1 
000H6 01C6 OFOl b >L3!i 
000317 01C"' SACO Ff::3A 1.36 INC D+2 
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000;':1111 01C9 OfD~ B >1.32 
000319 01C 1.33 EQU $ 
000320 * READ 01< PUNCH ;= PUNCH _O~; 

0 000321 01CA E800 0010 X LOR 6.e 10WORO+ 16 
00032.2 01C(' f:.F40 0000 P STI< 6.REAOOR 
000323 * GENERATE CHECK SUMS (PUNCH iOf); 
000~24 01&E F~CO FE3!"> ~~~ 7.0+4 
000325 01 0 E 07 6.$1:l7 
000326 010! 03CO 0000 II l.NJ 5.JGC 
000327 010 03CO 0000 P LNJ 5.JSE 
00032& * CHECK STATUS FOW EWROWS; 
000329 0105 D3CO 0000 P L.N.,/ 5.VKGB . 
000330 * '1F' GET BI<EAK 'EQ' TWUE 
000H1 * 'THEN' 
OOOp" * '~O TO' STOP PUNCHING; 
000 33 0107 6001 CMV 6,1 
000334 0108 0905 BE >1.27 
00033!l l< 'EN!)'; 
000~36 * ST?P PUNCH!N9A 000 37 0109 8ACO 0000 P NC C ROSI< 
000331$ OlOB OF8b FF72 B L26 
00033~ 010 1.27 EQU $ 
00034 0100 0005 OC 

CLOCK 6FF; 000341 * 800342 * REA!) U~E~~~~H ;= FALSE; 00343 OlOE 8740 0000 P (.L 
000344 * GENtRATE tHEC<SUMS(REAO OW PUNCH); 
000345 OlEO FBCO FE22 LAb 7,0+3 
000346 01E2 E~40 0000 P LOt< 6,I<EAUOR 
000347 01E4 E 07 STR 6,567 
000~48 °lE5 03CO 0000 P LNJ 5,JGt 
000 4Z o E7 FeCO FEll:! L.Ab 7,0+3 
00035 01E9 96CO FE56 LA~ 1,T41 
000351 gl~~ gF87 STI) 1,51H 
888~~~ 3CO 0000 II LNJ 5,¥KIINT 

* PUT NEW EXT ("READ/PUNCHED $"); 
000354 * CALCULATE ELAPSED TIME (CARV COUNT); 
000355 OlEE FBCO FE14 LAb 1,0+3 
888~~~ 81~~ ~840 0000 P ~V~ 6,CARDS'< 

F07 6,$a;7 
00035a OlF;:! 03CO 0000 P LNJ ~'JET 000359 * tI F' E 1<01< FL.AG 'NE'.O 
000360 * 'THEN' 
000361 * 'I:IEuIN' 
000~62 °lFS E840 0000 P tOR 6,ERRORF 
000 63 ° F7 6922 E, 6r>L42 
800364 * , NTEGE~' TEMP; 

00365 * WRON" RESPONSE: 
080366 * AS<, NEW QUESTION 
o 0361 81a FI:ICO FE06 1.43 LAtI ., ,0.4 
000,68 91:1CO FE40 L.Ao 1,T44 
000369 OlFC 9F81 STb 1,567 
000370 OlFO 03CO 0000 P LNJ :>,VKANQ 
000311 * ("STATUS ERROR CARLIS OfFSET STACKELl5"1; 
888H~ * GET CHAR (TEMP) ; ",(- --"\, OlFF F6CO FE04 LAb , ,0.4 
000374 020! 96CO FEOl LAB 1,0+3 

\~ 000375 020 9FS7 STb ,$a;r 
000376 0204 03CO 0000 II LNJ ~,VKGC 
000377 * 'IF' TEMP 'NE' 'LHERAL' IY) 
000318 * 'T1EN' 
OOO:H~ * '6EGIN' 
OOO,S 0~06 E840 FOFC LO~ 6,0.3 
000381 0'08 6 59 eMv 6,S9 
00038, 0209 0910 tiE >L42 
0g0383 * 'IF' TEMP 'NE' 'LITE~AL' (N) 
g 8~g; * 'THEN' 

* 'GO TU' WRON~ RESPONSE; 
000386 020A 6D4B CMV 6.78 
8°8 337 020b 09E aNt. >1.43 

:;; 'LITEI<AL.' 031$ * LABEL 2 (OS) ; 
000389 020e C870 4F53 l.OR 4,=20301 
000390 020E CF40 0000 P STR 4,LAtlEL2 
000391 0210 03CO 0000 P LNJ 5,JRt 
000392 * REPORT ERRUR; 
00039, 0212 FBCO FOFl ~~g 7,0.4 
000394 0214 9~CO FE45 I,T47 
000~95 0216 E 81 Hj 1.$1:17 
000 9b 0217 3CO 0000 P L.NJ 5,VKPT 
000397 * PUT TEXT ,", ERROR EJECTS"); 
000j91l * 'E~Dq 
000 99 * 'ENLl' ; 
888:g~ 0219 L42 EQU CARoS $ 

* SPECIFIED ;= CARD COUNTi 
000402 * VERbFY; 000403 OZl9 E~40 0000 P L R 6,CAROS~ 
000404 02Ul E 40 0000 P STR 6,CARLISS 
000405 021D L4a EIJU $ 
000406 * ROR V MUDE := 'L.ITERAL' IVIi 
000407 021D 6C5~ 50\' 6,S6 
00040S 02lE Ef4 0000 II TR 6,RORVMr 
000409 * ASK NEW QUI:.ST ON I"VERIFY$"); 
000410 0220 Facg FDE2 l.Ab 7,0+3 
000411 02U 9BC FE3F LAb I,T49 
000 .. 12 OU .. 9Fa7 STb 1,5tH 
0004U 0225 03CO 0000 P LNJ ~,VKAN(.I 
000414 * ~t:T CHAR (K); 
000415 OU7 F6CO F006 ~~q 7,0+3 
000416 0229 96CO FOD7 1,D+l 
000 .. 11 0226 gFS1 Tg ~:e~lc 00041S OUC 3CO 0000 P LNJ 
00041Z * 'IF' K 'NE' 'L1H.RAL' (N) 
00042 * 'THI:.N' 
000421 * '6E"IN' 000422 out: Eg40 FD02 eDR 6,D+l 
000423 00230 6 41:. Mv 6,1a 
0004~4 0231 0905 f:lE ~~~9 K C 0004 5 * 'NE' 'LlTERAL' (Y) 
00042c * 'THEN' 
000421 * ';:'0 TO' Vt::RIFYI 
000428 0232 605X CMv 6,1l9 
00042Z 0233 09E. aNt: >1.48 
00043 * LETTER ~P; 
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000 .. 31 0234 03CO 0000 P I.f'lJ ,.KJI.R 
00043': * 'I;.NU'; 
000433 * I;.NP I.ETTER K' 

(~:' 
000434 * 11;.1'10'; IO~ PRUCI;.DURl) 
00043, * 'END'; OF Sl~ME~T) 
00043b * 'FINt~H' 
000437 023b 6316 FDl9 1..50 JM *p 
000 .. 36 0238 1.1 EQ~ i 
000439 0,3b 83(0 0000 P JM lKil;.X 
000440 ~~~t lK$lX 
00044! I.INK lK$I;.X 
00044, XL.~C ZVil.k 
000443 CT I. I.INK lVil.k 
000444 XI.UC lHRTCl 
000 .. 45 XI.Ol lHRTCC 
00044{) XI.U~ VKPT 
000447 XL.O VKPNT 
000 .. 46 ~t8~ VKANQ 
000449 VKbl 
000450 ~tg~ VKGD 
00045L VKGb 
00045, XL.gc IP 
000453 XI. C ~TAIU~ 
000454 ~t8t ~iTTOH 
00045~ b NARY 
00045{) XI..OC L.Abl;.l..~ 
000457 XL.OC I. Abl;. I.. 
000458 XLgC lARD!)5 
000459 XL C CARD~R 
0004bO XI.Ol 1.0WAPP 
000461 XLOC RORVMO 
00046~ XLU~ I;.RkOR~ 
00046' XLO REAPOR 
000464 XLuC BUFFl 
000465 XL.Ol bUFF2 
08°466 XLUC IOWORD 
o 0 .. 67 XL.OC J~C 
000 .. 6tj Xl.uC JRI;. 
00046~ XLOC JIO 
00047 XLOC Jl~ 000471 XLOC JW 
00047t. ~t~t J5E 
000413 JC~ 
000414 XLO~ JET 
000475 XLI) KJI.R 
00047b 023A 0067 I;.NO ZVKJL.K.lVKJI.K 

0000 ERR COUf'll 
•• 1.. 

( 



IlTLE 

ZVKJLL.LlST 
OOOOO! 
OOOOOZ 
000003 
000004 
000005 
000000 
000007 

0000 
UOI0 
8St! 

000U08 
000009 
000010 

000011 
OOOOlZ 
000013 

000014 
000015 

000010 
000017 

00001b 
000019 

00002U 

000021 
000022 

000023 
000024 
000025 
000026 
000027 
000028 
000029 
000030 
000031 
00003, 
000033 
000034 
000035 
000036 
000037 
8888n 
000040 
8888:~ 

OOlA 

S8l~ 
0021 
u027 
0029 
002A 
0020 
002F 
0030 
0033 

0038 
0039 
003C 
0041 
0042 
004~ 

004b 
0041:: 

0052 
0053 
0050 

g8~~ 
0061 
0062 

0065 
0007 
00011 

006A 
006C 
0060 

0001' 
0070 
0071 
0073 

000043 
000044 007~ 
000045 0070 
000040 0077 
000047 
000048 
000049 0079 
000050 
000051 
000052 007b 
000053 0070 
000054 0071:: 

8888~~ 007F 
000057 0081 
000058 00113 
000059 0085 
000060 
000061 0087 
00006, 00119 
OOOO&~ - Q08A 
000004 0081:1 
000065 
000066 0080 
000067 008F 
0000611 
000069 
000070 

8888B 0090 
000073 0092 
000074 0093 
oooon 
000076 

8888H 009~ 
000079 0097 
000080 0098 
000081 009A 
000082 
000083 009C 
000084 009f. 
00008~ 
000080 
000087 
000088 
8888~g 

OOAO 
00A2 
00A4 
OOAo 

000091 00A8 
000092 
000093 
000094 OOAA 
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0140 
8g8~ 
0000 
0017 
2(20 
4120 
414C 
434F 
0015 
ZC20 
4720 
4944 
4445 
OOOA 
5445 
4F44 
0010 
2C20 
5445 
4F4f. 
0010 
2e20 
204C 
4143 
001f' 
2(:20 
4f4E 
4F54 
4E27 
4045 
2400 
001C 
2C20 
4F4E 
4F54 
4544 
2049 
0006 
2040 
0~8g 
8011 

5752 4F4E 
2749 4E50 
4944 2no 
4E2E 2400 

5752 4F4E 
C!756 414(, 
2720 434F 
2400 

5354 2040 
4524 

434F 554E 
5220 5152 
4724 
4441 5441 
4F4F 5042 
4824 
4A41 4020 
4520 53411 
2044 4944 
5420 5449 
2D4F 5554 

4A41 4020 
4520 53411 
2054 4940 
20AF 5554 
4E24 
5345 4324 

0001 

OF8l 0374 

OFCO FF95 
8e87 
11040 fF93 

8200 
OlFC 
0581 007C 
8740 H8F 

0007 
0049 
I:.F40 FF8e 
0079 

8740 FF88 

E.840 FF89 
6EFA 
6Al2 

E840 FFg4 
HIS ~~7~ 
EF40 FF70 

(;840 FF7C 
C204 
(~4A FF76 

8ACO fF77 
OFEC 
0090 

E840 FF12 
8~gl 0020 

C840 FF6C 
C204 
C970 OOFF 
0901 OOBO 
0870 
OF40 

F870 
FF40 
0840 
C840 

4943 
0000 
OOFF 

~~~~ 
FF5E 

03CO 0000 

FBCO FF5B 

K 

P 

05119/18 

ZKCOM 
o 
T9 

T22 

T24 

HO 

T39 

T53 

T50 

T57 

ZVKJLL 

* 
* * * 1'2 

* * * 

* 
* 

L4 
* 
* * L5 

* 

* 

* 

* 1.6 
* * 

* * * 

* 
* 

* 
* * 

1421.3R 
TIlLE 
XDI:.F 
XOI:.F 
COMM 
RI:.~V 
DC 
TI:.l<.T 

W O~/19/16 1422.7 ~j5~0300uO 

1l:.XT 
DC. 
nXT 

TEXT 
DC. 
TEXT 

DC 
TI:.XT 

dc. 
1l:.XT 

OC 
!EXT 

TI:.XT 

!tXT 

DC 
H:.XT 
EQU 
SAVE 

ZVKJLL,'REV 00' 
KJLL 
lVKJLL 
8 
10,0 
23 
" Wf<ON~ "INVALID" , 

'<';ON.5' 
21 
" WRON~ "VALID" CO' 

'DE.5' 
10 
'TE.!:i T MOOl:.5' 

10 
" COUNTER WRON~5' 

16 't DATA LOOPBACK5' 

31 
" JAM ONE SHOT DID' 

'N' 'T TlME-OUT$' 

28 
" JAM ONE SHOT TIM' 

'EO OUT INS' 
o 
, MSI:.(:5' 
5 
<ZKCOM+l,Z' 00 11' 

'PRO<'EOURt.' 
6 

CONVE.RT bINARy TO 
Ll 

ASCII C'VALUE"lNTEGEK' 1 • 

'BEGIN' 
'VALUE.' 'lNTE~t.R' ASCII WURO/; 

'INTEGER' x, PARIWURO,KI 
STe 5,0 
LDI 5b7 SO 0+1 

LB 
6BF 
CL 

SOL. 
SOR 
STR 
EQIJ 

CL 

LOR 
~~t 
LOR 

~~~ 
5TR 
LOR 
LI.H 

~¥~ 
INC 
B 
EQU 

LOR 
CMV 
BE 

1.0f< 

t~~ 
BE 
LOR 
STR 

~9~ 
LOR 
LOR 

I.NJ 

LAb 

'IF' 'BllS' @7t2~ 1 'NE' 0 
'THEN' 
'6Ei>IN' 

=$1<6,Z'OlFC' 

L3 
X;= 0; 
0+3 
PARTWOR~ ;= 'BITS' ,7,2W I; 
6,7 
6,9 
6,0+4 
5 
'FOI<' K;=O 'STI:."" 1 'UNIIL' 6 
0+5 
'1)0' 
'BEGIN' 
6,0+5 
6,-0 
6,>Lo 

X;= 'BITS' i1,OW I'ARTWIJRO + x; 
6,0+4 
o,=Z'OOOI' 
0,0+3 
0,1)+3 

PflRTWORO ._ 
4,0+4 

'8115' f7,lf PARTWORO; 
4,=5R4 
4,1 
4,0+4 
'END'; 
D+5 
>L5 
'IF' X 'NE.' 
'THEN' 
'BI;iGIN' 
6,0+3 
6,1 
L7 

'IF' 'BlTS' f8,U' Ascn WOHO 'NE' 'Ht:.X' (FFI 
'THEN' 
'tlEGIN' 

4,0+2 
4';;;$R4 
4,;;255 
L,O 
5,;;1875~ 
5,I.ABI::LZ 
7,,,25) 
IRg:6+, 
SR4,O+5 

5,JRE 

7,0+6 

LABE.L2 ;;; 'LITERAL' IIel; 

K := 'HEX' (FFI; 

LOAD R4 R!i CK, ASCII WORD II 
REPORT ERHORi 

PUT TEXT(", WRONG 'INVALID' <-ON.S"IJ 

c; 
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000095 (lOAC 96(0 FFb3 ~~g 1.T9 
00009b OOAt 9F87 10$1:17 

c-' 000097 OOAF 03(0 0000 P t~~ 5.VKPT 
000096 OOIH FBCO FF~4 7.D+b 
00009~ 001$3 E840 FF4E LDR b.0+2 
00010 0065 t:f07 ST~ b.$87 
000101 OObb U3(0 0000 P LNJ 5.VKPH 
00010, * PUT HEX IAStl1 WORD); 
000103 * PUT HEx Ill; 
000104 00811 FBtO FF4"O LAb 7.I)+b 
00010; OObA E640 FF4b LOR b.D+1 
OOOi Ob 88BS 6F07 STR b.$tH 
000 07 3(0 0000 P LN", 5.VKPH 
0001011 * 'uO TO' A~K NEXT; 
000109 OOSF 83CO 0000 P JMP ASKNEX 
000110 * :~~D~~. 000111 * ENU tBAI 
OOOH' * 'END'; 
000 3 OOCl L7 EQv $ 
000114 * PARTWORi) ;: 'BllS' @II. H~ 1 ; 
000115 OOCl E840 FF3F LOR b.U+1 
000116 00(3 bOll7 gg~ b.7 
000U7 00e4 b046 b.8 
0001111 OOC~ EF40 fF3E ~lR b.D+4 
000119 000 11740 FF3U L1Z D+5 
000120 00C9 1>3l0 OOOA LNJ 5.P13 
000121 lIOe6 6ACO FF39 L14 IN(" 1>+5 
00012.2 * 'fOR' K;=O. 1<.+1 'WHILt' PARTIiOIW 'NE' 1 
000123 * '1>0' 
0001'!4 lIOeD E840 1-F36 LDH b.0+4 
000 2~ OOeF 600b CMV 6,1 
OOOl~b OODO 090 bE >Lb'.) 0001 7 0001 03(0 0002 LNJ 5. 13 
00012& 0003 OFF6 tl >L~4 000129 00D4 DF("O FF31 P13 S1B 5. +b 
000130 * PARTWORU p: PAI<TWOROU; 
000131 OOOb EII40 FF20 LOR b.0+4 
00013" 00011 bObb SAR b.l 
0001H 0009 EF4 f'F2A STR b,D+4 
000p4 OODg 83t8 FF2A t~~ *1>+6 
000 35 OUO E840 FF27 Ll5 b.D+; 
00013b vODF b002 SOl. b.2 
000137 OO~O C2CO FF20 LLH 4,0+1 
00013e 002 t570 OOOE ANi) 4.=l'OOOE' 
000139 00E4 4004 SOl. 4.4 
000140 00E5 CA56 AI>I.i 4.=5Rb 
00014~ 00E6 0840 fFlA LOR 5.D+l 
000t4 OOEII D570 0003 ANi) 5.=l'OO03' 
000 43 OOEA CA55 ADD 4.=5R5 
000144 OOEb <'f40 FF17 STR 4.0+3 
000145 * X := (':ll lS' t!'3t911 1)*3" +1<.*4 +'BITS' te'.OIli 11 
000146 * 'ENO' 
000147 * 'EL!>t' 
000141) OOEl> OF8D B >L16 
000149 OOEE L3 !::.Qv $ 

( 000150 * X :;; 'Bll!>' e3.9@1*3l + 'bIT~' @2.0@ 11 
000151 OOE~ EllO fFl2 LLH b.O+l 
OOOp" OOfO 1:.570 OOOE ANi) b.=I..'OO;)t' 
000 5;' 00F2 b004 SOl. b.4 
0001 54 OOF3 C840 FFOl> LDR 4.0+1 
000 .5 5 00F5 <:570 0003 AI'iD 4.=Z'OO03' 
00015b 001'7 EA54 AOO 6.:$1{4 
000157 OOrCi EF40 FFOA STR b.D+3 
000151) OOFA LIb EQI,J '~ll~' 000159 * "F' tll.Oi/X'I::.Q' 0 
0001bIJ * 'THtN' 
OOOlb~ * 'BI::.<.>IN' 
OOOt b;; OOFA EB40 FFOCI LOR b.0+3 
000 b3 OOF<: 6 110 BOi)O 6,>L17 
0001.64 OOFD bObl SAR ~l~' 0001b5 * 'BIT!>' @8.8@ wORI) CONVtRSION @X/2ft 'NI:.' 
0001bb * 'alT~' t!'CI.O@ A~Lll WORv 
0001b7 * 'TH!::.N' 
0001bll * ';;'0 TO' VAlli) BUT IN tl<RORI 
gg8tn * 'tNIJ' 

IJOFE C840 FF03 LOR 4,D+, 
000In 0100 (,.204 LI.Ii 4.=$R4 
0001 U. viOL E856 LOR 1.:;$R6 
000113 lIIO;; 810 0000 X LDR 5.cwmWCU.5Rl 
000174 0104 5048 SOR !;),II 
000175 010, <:955 eMR 4.=5R5 
00017b 010b 0990 BN!::. >1.19 
000117 * 'EL::'!::.' 
0001 76 * '6tulN' 
000 79 0107 OF81 0043 B L20 
000180 0109 E840 FEf9 , L17 LOR b.u+3 
000181 0106 b061 SAl{ b .1 
00018, * 'iff 'BPS' @1I.0t!' WORI) LONVI::.RSION @X/l@ 'Nt' 
000183 * 'b T!>' @CI.O@ ASCII WORD 
000184 * 'THI::.N' 
000185 * 'I;ltC,IN' 
00018b * VALLi' BUT IN I::.RROR: 
000187 OIOC e840 FEF5 LOR 4.0+2 
000186 0101:. CZD4 LLH 4.=$R4 
000189 OIOF 9856 1.0R 1.=$Hb 
000190 0110 0810 0000 X I.DR !),cWUROCO.$Rl 
000191 0112 0205 LLH 5.=$R!> 
000192 0113 C955 LMf< 4,:$R5 
000193 0114 0901 003b BE L20 
000194 011b L19 EQu $ 
000195 * LABtLl . - 'LITERAl.' (lolL) ; 
00019b 011b E870 !>743 LOR b.=22339 
000197 Oll~ 1:.1-40 0000 P STH 6.LAbtL2 
00019tl 011 <.840 FtE6 LOR 4.0+3 
000199 011(" 4061 SAR 4.1 
000200 o 1ll> 9854 LDR 1.=$R4 

(", 000201 011£ 0810 0000 X I.Df< 5.<WOROCO.5Rl 
00020.<: 01Z0 DF40 fEE4 STR !;).D+' 
000.;:03 * K := WOROtONVER::'J.ON @Xl.:@; 
000204 012.( D640 FEDF LDR $R5,0+2 
000,05 0124 <.840 FE!::.O LOR $1<4.0+5 
000,06 * LJAl> 1<4 1<5 (1<.. ASLlI WvRO); 
000207 0126 03CO 0000 LNJ 5.JR!::. 



000;:011 
00020Y 
000210 
000211 
OOOd.: 
000.:1~ 
000214 
00021!> 
000210 
000217 
0002111 
00n19 
000<:20 
OOOUl 
OOOU;! 
OOO,,~ 
000<:2 .. 
DOD",,!> 
000;:20 
000227 
oooall 
000<:,9 
000.£30 
OOOdl 
000013.: 
000~J::j 
'OOOd .. 
0002~!> 
000230 
000d7 
000~311 
000239 
000,,4\J 
g8g~!l 
000~4j 
000244 
000;!4, 
00n40 
000;:47 
000,,41j 
000;:49 
000,50 
0000151 
000~5<: 
000,5~ 
0000154 
000;!5~ 
000,,50 
000257 
000<:58 
000259 
000200 
000<:61 
000<:62 
000;:6~ 
00n04 
000;!6~ 
000;!00 
0000:67 
OOO"bb 
000~69 
000;,00 
000.0 1 
00027'-
000213 
000;::74 
000':7~ 
000.00 
000217 
000'-711 
000;:79 
000;:60 
000,,81 
000<:82 
000283 
000;:84 
00026, 
000180 
000<:87 
000<:8b 
000289 
000290 
000<:9~ 
000292 
OU029~ 
000294 
000,,95 
000':90 
000297 
00029b 
00029Y 
000300 
000301 
Sgg~8~ 
000304 
OOOjO;' 
000~06 
000~07 
0003011 
000~09 
OOO:HO 
000~11 
00031, 
000:;13 
OU03l4 
00031~ 
000::110 
000311 
OOO.HII 
000319 
000j20 

TIlL.1:. 

01211 
012A 
012( 
01,0 
0121' 
0131 

013i. 
0134 
013b 
OUel 
OD'iI 
013b 
Ol~O 
013f 
0140 

014': 
0144 
014b 
0147 

014Y 

014b 

014D 

014F 
0151 
UI53 
0154 

U156 
U15d 
0159 

015B 
8g~ 
0101 
01b3 
01b, 
01b7 
0169 

01bA 
016C 
01bE 
Ul70 oln 
0174 

011~ on, 
U 1 '79 
U17b 

0170 
Ol7F 
Ulbl 
Ulll;; 
U11l5 
Olllb 
01811 
01dA 
OIS( 

0181;; 
018f 

01YI 
0193 
OIY~ 

019' 
0199 
0191:1 
019<': 
019U 
UI9f 

01AI 
OIA;.l 
01A5 

OIAI> 
OIAII 
UIAA 
01AC 

01At. 
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FBCO Ft::DO 
9(:J(0 FE.F' 
91'87 
1)3CO 0000 
E.840 FED3 
0061 

FtlCO FED~ 
9640 FEDl 
C610 0000 
(;F07 
D3CO 0000 
FBCO fE(A 
E640 FEC4 
EF07 
1)3(0 0000 

FbCO FEC3 
E840 FEIK 
1;;1'07 
03CO 0000 

1;$3CO 0000 

b3CS FI;;b4 

OFCO FE.bA 

FBCO FEBtl 
9bCO FE07 
YFb7 
03CO 0000 

FtKO FEb4 
!j707 
D3CO 0000 

E.640 0000 
E970 2006 
0981 OObtl 

C870 
CF40 
FtlCO 
9bCO 
91'87 

AIKO 
AFeo 
0310 
FBCO 
9BlO 
91'87 

01'00 
£S40 
H40 
D3CO 

1;;870 
Ef40 
FBCO 
9BlO 
91"87 
01'00 
(840 
<':1'40 
1)3CO 

018£ 

blOl 

4CH 
0000 
FEA5 
0000 

0000 
H~9f' 
0000 
FE9A 
0000 

OOOb 
fFFI:. 
rE92 
UOOO 

91:.40 
000, 
FE69 
0000 

~~?~ 
fl;;81 
0000 

Ef40 fU9 

!:840 FE71 
E;,70 OFH 
QAOI 0036 

Fblo FE74 
9bCO 0000 
9F87 
bCOO 
H40 t-EbF 
D3l0 UOOO 

~I:KO FE6A 
YblO I'E07 
9FS7 

OFOO OOOE 
E.840 FFFE 
H40 ft.02 
03(0 0000 

b740 0002 

p 

p 

p 

P 

P 

X 

* * 

* 

* 
* 

* 
* * 
* * **; 
** **; 
* LZO 
* * KJLL 
* 

* 

* * * **; 
** **; 

* 

* 

* Nl 

* 

NZ 

* L2b 
* 

* * L27 

* 

* 

* N3 

* 
* 

l.Ab 
LAb 
STu 
l.NJ 
LDR 
SAR 

7,0+6 
1,Ia 
1.$b7 
5,VKPT 
6,0+3 
b,1 

ki::PORT ERROR; 
PJT TEXT (", WRUN~ 'VAl.IO' CODE$"); 

LAI;$ ", D+6 
PUT Ht.X (WORD (ONVER~ION ,X/,@); 

LOR 1,0+6 
LOR 4,<~OROlO.$RI 
~TR 4,$B7 
LNJ ~,VKPH 
LAB 7,0+6 
LOt< b,D+2 
STt< 6,$IH 
LNJ 5,VKPH 

LAb ",0+0 
PUT HEX (ASCII ~URD); 
PUT HEX II J; 

l.OR 6,0+1 
~TR 6,$b7 
LNJ 5,VKPH 

JMP ASKNEX 
'~O TO' ASK NEXI; 

'ENO'; 
'ENu'; 

I;;NI) l.,A: 
'I;;NO'; 

l.ETTER L - TE~T MODI;; - OATA LOOPbA(K; 

'PROCI;;OURI;;' LETTER ~P; 
JI'IP *0 

'bEGIN' 
'INTI;;GI;;R' I,ASCII WORD; 

STtl !>.D+1l 
PUT NEW T I;;X I (I' n.s T MOI)E$"); 

LAb l,D+ll 
l.Ab 1,T24 
STb 1,$b' 
LNJ ;,VKflNT 

CHEC~ STATE (S~OUl.D bE Of~); 
LAb 1,D+l1 
Cl. $b7 
l.N.) ~,JlS 

'IF' ID 'EW' 'rlEX' (Z008) 
'THEN' 
'tlEGIN' 

CAkD RtAOE.R ONLY; 

l.UR 
CMR 
bNt 
LUi< 
SlR 
LAu 

~~~ 
LAb 
!:lIb 
l.NJ 
LA., 
LAb 
~TI;$ 

NUl' 
LOR 
!:IIR 
LNJ 
l.DR 
~li< 
LAb 
LAo 
STo 
NOP 
LOR 
STR 
l.NJ 

EQU 

LDV 
STR 

l.DR 
SU., 
bGi: 

LA6 
LAtl 
STb 

~~~ 
LN.) 

l.Ab 
LAb 
STb 
NOP 
l.OR 
SlR 
LNJ 

CL 

6, I (j 
6,:1I20U 
L25 

l.AtlELl ': 'l.IIE.RAL' (U); 
4,:::19~O!> 
4,LAbI;;Ll 
1,D+ll 
l,bINARY 
1,$tl7 

INO!)T (INITIALIZE, OUT~UI CONfROL @o@); 
" IO~ORi) 2,0+12 
!>.JIO 
1,0+ 11 
l,bINARY 
1.$IH 

INOUT (biNARY MOOE, QUIPUT CONFIGURATION ~O"; (SET tllNARY) 
<IOWORD+l1 
b.Nl+l 
6.0+12 
!),JIO 

bINlOUNT~2@::::'HI;;X'(9E;401; (MICRO RESET UATA REGISTER) 
6,=-;!5024 
0,bINCOJ+2 
7 ,D+ 11 
1,IOXI 
1,$b7 
<10WORI)+14 
4,N2.+1 
4,U+~2 
5,JI0 

INUUT (WAlT LOOP APO~i:.~!)' GET WAll AOOR!:!)!) II'O@); 
$ 

'FUR' I:::: 1 'STEP' 1 'UNlll.' 'HEX' (OFFf) 
6,1 
b,0+9 

'1)0' 
'~E,GIN' 
6,1)+9 
0.=4095 
6,l.28 

'I~TEGER' I)APCOUNTi 
1,1)+12 
1.BINlOJ 
1,$I:H 
b,13 
6,0+ 13 
5,JMl 

MICRO (bIN(QUNT); 
1.0+1Z. 
1 ,D+ II 
1,$IH 

INJUT (DAPlOUNT, G~T WAlT AUDRESS II'O~I; 
<10WURD-14 
b,N3+1 
6,0+13 
5,JIO 

bI~COUNT ~211' ;: u; (DON'T RESET OAIA ~E~) 
bIN<':OU+2 

'IF' DAPCOUNT 'Nt' I 

--.------,-----~---------~-----
--.--~-~,---------,----

o 

o 



(-

OOOj"l 
OOO;SU 
000323 
OV032 .. 
000.;25 
000.;26 
UOO:;27 
U0032!l 
000::l,,'i 
UU033U 
OOU.Hl 
OVOj), 
OV0333 
00033 .. 
OOUB, 
000.;36 
Ou0337 
OOU;;:311 
Ou0339 
000;'40 
00034J. 
00034'< 
OU0343 
000.;44 
OU0345 
U00346 
uOO:;41 
OVO.:l4b 
UOO,49 
000J5V 
000:;5J. 
OUu3!>;: 
000353 
Oli0354 
000355 
00035b 
000351 
0003511 
000359 
00036V 
000361 
000.:16, 
000363 
000::164 
000:;16:'> 
000366 
000';6 -, 
000;'611 
00036':1 
OOO:HV 
000314 
0003U 
000,,13 
000314 
000315 
000:;16 
000:;11"1 
000;S111 
000319 
000380 
00038J. 
000;'8" 
000383 
000384 
000:;185 
000386 
0003tl1 
0003811 
00038':1 
00039V 
000391 
00039, 
000393 
000;'94 
000395 
000396 
000:;191 
00039b 
000399 
00040U 
00040J. 
00040Z 
000 .. 0:; 
000404 
000405 
000406 
000401 
00040/;j 
00040':1 
000410 
00041J. 
000412 
000413 
000414 
00041~ 
00U416 
000417 
00041/;j 
000419 
00042U 
U00421 
00042<: 
000423 
000424 
0004Z~ 
000420 
000427 
000420 
000429 
000 .. 30 
000431 
0004n 
000433 

111 LI::. 

uJ.tlO 
Oltl..: 
Ulb4 

VJ.l:lb 
Ulbb 
01UII 
ultK. 

VJ.tll::. 

(HlO 
vll.:: 
0114 
Oll:, 

lilld 
OllA 

Olll 
U1Ct 
vU>o 
U1l1, 
UW4 

UlU~ 
UW7 
ulI.l':I 
(dUtl 
Owv 
uWf 

Ull:.O 
011::..: 
Ull::.4 
Olto 

8t~~ 
liltl 

Oll::.t 
UlFO 
VlF, 

U!f4 
OHb 
U1FeI 
U1F9 
ulFA 
uLFC 
vlft 
U200 
020;: 

OjW3 
OlO, 
U207 
0;::0\1 

U"Ob 
O;::UiJ 
020~ 
v;:'l1 
Od, 
0;:'14 
Udo 

021d 
OilA 

0;:'11l 02t o 
U2 ~ 
U"'ll 
OU::! 

uu,+ 
oab 
02211 
UUA 
OUl 
0<12£ 
0221' 
OBI 
Od3 
023~ 

0237 

0'<39 
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1::./;j40 fE5A 
t94li FI:.56 
0901 0013 

l870 4357 
lF4U 0000 
0840 fHI::. 
l840 F1::.41::. 

U3l0 0000 

ftllO rl::.4b 
9blO FE6l 
91'81 
OKO 0000 

VF85 

bAlO Ft40 
vHH rFlo 
01lC 

t870 4U.< 
l.F40 0000 
flllO fE3A 
9blO 0000 
9f81 

AblO 0000 
AFlO FI::.34 
0310 0000 
rbCO FI::.2r 
9tlC.0 0000 
9FS., 

oFOO OOOb 
1::.84(; FFFE 
tr40 1'1::.27 
03CO 0000 

t870 9C40 
tf40 OOOl 
1174U fEIC 

lS40 FUA 
t270 UFFF 
bAOl 011:./;j 

HKu rUb 
91KO 0000 
\lfb7 
otOA 
l.~40 FI::.11 
U3CO 0000 
FlllO FlOt 
91110 Fl09 
9F87 

OfOU OOOE:: 
I::S40 FFn: 
H40 1'1:.04 
[)3(.0 0000 

874v 
rllCU 
E::840 
tl'07 
(,840 
C.~40 
u3l0 

UOOl 
~UFU 
FUf9 

~sn 
FE::53 

/;jAC.O fuFO 
01'04 

Ollb 

1::.870 403 
1:.1'40 0000 
FlllO FOEll 
9BCO 0000 
9f87 

AIlCO 0000 
ArlO ~lIE5 
[)3(.0 0000 
I' BtO FlII::.O 
96CO 0000 
91'87 
Of 00 OOOE 
1::.840 FFFt 
E::F,+O 1'008 
[)3CO 0000 

0237 

8740 FOOL 

E840 FOCr 

p 

P 

P 

P 

P 

x 

* it 

* 

* 
* 

* * 
* * * L29 

L2b 

* 

* 

* N4 

* 
L32 
* * * LB 

* N5 

* 

* * * 

* * **; 

, 1.1I::.N' 
'bEulN' 

0,[)+11 
6,0+9 
L29 

4,;17<1:;17 
4,LAbtL2 
Sk5.U+9 
SK4 'U+ 11 

~,.)KE 

100+ll 
1,130 
1, :>t17 
5,VKPT 

>L28 
'E~()'; 

'ENlI' ; 

LABI::.L 2;; 'LlTlkAI.' (Cw); 

LOAu k4 K5 (iJA~lUuNT. I); 

ktPUKT tkRUk; 

PUT T I::. X 1 (", (DUN I Ek WRONGS"); 
'GU TO' LNiJ tlINC.OvNT! 

tNO bINlOUNT; 
IN(' 0+9 
b Ln 
I:.l.Iu S 

LUi< 
STR 
LAt! 
LAb 
51 t! 

LAi:I 
STt! 
LNJ 
LAt! 
LAt! 
~TD 

!'lOP 
LUK 
STK 
LNJ 

LUk 
STk 
CL 

LUi< 
SUb 
I:l('L 

LAD 
LAD 
!:ITt! 

~¥~ 
LNJ 
LAb 
LAb 
ST(; 

NUP 
LUi< 
5rk 
LNJ 

lL 
LAt! 
LUk 
!:Ilk 
LUR 
5T" 
LNJ 

'I::.NO' 

LAbl::.Ll ,- 'LITERAL' (L,); 
6,=19500 
6 ,LAbl::.L 1 
, ,0+ 11 
l,blNARY 

Iho~¥7(I~ITIALILE;;, OUT~UI lONIROL @O@); 
<:: oI0wOKi) 
2,0+12 
~,')IO 
",0+ 11 
l,~t:.TTOA 
l,Sob7 

INUUT (~~T TO A~C.Il. OUT~UT luNFluURATION eU@); 
<lUwOkl)+ll 
o,N4+1 
b,O+l.1 
~ ,,)10 

A!KlNl !l2ti ,- 'HI::.X' (\lL4U); (MIUW RESU A511 I OATA KE;;ulSTE;;K) 
6,=-2~536 
6,A~C.lNT+2 
U+9 

'rOk' 1:= 0 'STI::.P' 1 'UNIIL' 14U9~) 
'00' 
'1l1::.(;IN' 
6,1)+9 
0,=4095 
6,L34 

MICRo (1I5C.C.NTl; 
I,U+11 
l,A~lC.NI 
l.SoB"' 
6.10 
6,U+12 
~,.)Ml 
7 ,U+ 11 
ltD+ 10 
l,Sb' 

INJUT IASC.II wOkiJ, GI::.T wAlT AODRE~!> @U@)! 
<IOwOKU+14 
0,1115+1 
6,O+ll 
~,')10 

ASClNl e2~ ,_ 0; (I)ON'T RE~ET DATA Kl::.u) 
·A~ClNT +2 
, ,0+ 11 
6,[)+9 
6 ,SiB" 
4,0+10 
4.0+12 
5,P2 

lO'VI::.RT tlINARY TU A!>lII (1, ASCII wOkll); 
·t:.ND'; 

Illil U+9 
b >L:l3 

** IH.AUEk I PUNCH; 
**; ** TI:.5T bINAt<Y 
L25 EQU 

* 

N6 

* L3~ 
* 
* * L36 

LOt< 
SIt< 
LAtl 
LAo 
STb 

LAb 
STt! 
LN.,; 
LAb 
LAb 
SIb 
NOP 
Llik 
SIK 
LIIIJ 

EQu 

(.L 

LUk 

OUI ANU bA(.Ki 
S 

LAbl::.L 1 ,- 'LITI:.KAL' (L3); 
6,;:19507 
6,LAIlI:.L! 
7 ,U+ 11 
l,blNARY 
10 Sib 7 

INOU1 ll'lITIALILt, (JUT~UI CONIROL @o@); 
l,IOWOki) 
l,D+12 
5,')10 
-,.0+11 
10 1 UX 1 
l,StH 
<10WOt<D+14 
6,N6+1 
6,D+ll 
5,,)10 

INOUT (WAIT LOOP ADORE~5,GtT wALT ADDRE5!> eU~); 
S 

'FOR' 1;. 0 '5TtP' 1 'UNIIL' ~095 
D+9 

'DO' 
'tlt:.GIN' 

6,1)+9 
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000",34 Odb E.270 OFF" :,Ub 6.=4095 
00043!:> 023V oAOl 004F B'" 6.LH 
000436 * ·II';TI:.('I:.I<· LOWtUUNI; r-,\ 000437 02.H HlCO FDC<' LAb roD+ 12 
000436 0241 9B<'0 I-DU LAb 1.0+9 V 000439 li24j 9Fb7 SIb 1.$07 
000440 * IN;JUT (It OUTPU1 DATA eve) ; 
000",41 0244 01'00 OOOF X N7 NOP <IOWUI<D+15 
00044, 0246 1:.640 f-FFI:. LUI< 6.N7+1 
000"'43 0,,411 £:.F40 I-UC4 STK 6.D+13 
000444 0,4A D3<'0 0000 P LN,J 5.JIU 
000445 * MIlKO (I:lINOI:l) ; 
000446 024<. HKO I-DBF LAtl l.lI+12 
000447 0,4L 9B<'0 0000 P LAb l.blNUI:l 
00044b 0250 91-67 5Tb 1.$I:H 
000449 02.51 6Ci4 LDv 6.20 
00045u 0252 1:.1-40 FDBA SlR 6.D+13 
000451 0254 1..13<.0 0000 I' LN.J 5.JM<. 
00045" Oi50 .. BtO FOB; LAb 7.U+!2 
OU045:; 02511 9b(0 fUb2 L.Ab I.D+ll 
000454 025A 91-67 STb 1.$U' 
000455 * IN;;Ul (LUOI'<.UUNT. bET WAIT AODRI:.S:' @O~); 
000456 025b OFOO 0001:. X N8 NOI' <101'401<0+14 
000457 02;U E840 HH: LVK 6.N6+1 
0004511 025F E.F40 FDAO :,TR 6.D+13 
000459 0261 03CO 0000 I' LN,I 5.,J1O 
000460 * 'I F' LUUP(OUNI 'NI:.' 1 
000",61 * 'T-1I:.N' 
00046<:: * ·bE.bIN· 
000",63 0;:(>3 1::.840 FDA1 LOR 6.0+11 
000464 0265 1:.940 Fl)A3 <'NR 6.0+9 
000465 0267 0901 0021 bl::. L36 
000460 * LAUI:L 2;;: 'UTI::.RAI..· Il>u; 
000467 0269 (1l70 444t LDK 4.=17484 
000466 0,6ti CF40 0000 P STR 4.LAbI::.L2 
000469 0200 0840 I'D9b LOK $1<5.0+9 
000470 02bF LIl40 FD9b LOI< iK4.U+ll 
000",11 * LOAU R4 1<5 (L.UOIJ<'UUNT. III 00047"- Oi7l D3<'0 0000 P LNJ 5.,11<1::. 
0004H * K!YUI<T I::.l<kUI<; 
00047 .. O"H F6eo FD96 LAb -'.U+ 12 
000475 OU5 9BCO FIX2 LAp ltT39 
000476 OlU 9FIl7 Slb 1.$bl 
000471 u2711 D3Co 0000 LNJ ~. VKl'l 
000",71> * PUT TE.Xl ( ., . DATA LOOI'BACKi"); 
000479 027A, FB<'O F-091 LAb 7.0+l2 
000460 on( 1::.840 fD81::. LUI< b.D+ll 
000481 OnE I::.F07 :,TI< b.$I:H 
000 .. 8<: 021F U3CO 0000 I' LN,J ~.VKI'H 
000463 * PUT HEX (LUOPCOUI'i[); 
000464 it PUT HEX (1 ); 
00041l!;> 02111 FlltO /-D8A LAb 1.0+12 
00048(, 0283 1::.640 FD85 LUR 6.0+9 
OU0467 021>5 1::./-07 :,TI< 6.$6' 
0\J048ii 02tlo D3(0 0000 LN,J ~.VKPH 

!' 000489 it 'bO TO' TE.~r RPI<UMS; 
000490 Ol611 OFIl5 B >L.37 

'''-;' 000491 * ·1::. ... 0·; 
00049'< * -'I::.ND· ; \Ur biNARY UUI AND bACK) 
00049:; * TI:ST RPRO~I:'; 
000494 0289 bACO FD7F L31l IN<' D+9 
000495 02t!b OFlll FFAD b U6 
000",96 0280 L31 WU i 
000"'97 * 'LAbl::.L 1 : : • LI TE.RAL' (L4) ; 
000491> 0;':8lJ 1::.870 404 LOR b.;:19,Ob 
000"'99 028f I::.F40 0000 P SlK 6.LAbI::.LI 
OOO~OO 0,,91 Fb(O f079 LAb 7 .U+ 11 
000501 029:; 9tKO \JOOO I' LAI:I 1.bINARY 
00050.:: 0,95 9F87 STtl 1.$67 
00050j * INOUI (l.ITIALIZE.. OUTPUI lONIRUL @Oll); 
000~04 0296 AbCO 0000 P LAb 2.1UWORL> 
000~05 029t1 AFlO FOB STb l.V+ll 
OOO~Ob 0<:9A U3CO 0000 I' LNJ 5.,JIU 
000,07 029( F6CO FD6E LAb '1.0+11 
U0050tl 029E. 961.0 0000 I' LAb lt~lAIWI\ 
000~09 02AO 9F87 srl:l 1.$b7 

(WAil FOI< (.IL 1) OOO~10 * INOUT (STATUS wAS. INPUT ~TATuS WURD @O~); 
000511 02Al 01'00 oooe x N9 NOP <lOWOI<0+l2 
000512 02A3 E.640 FFFE. LDk 6.N9+1 
0005D 02A5 1::.1'40 F066 STR 6.D+12 
000"4 02Al D3CO 0000 P LNJ !itJIO 
000515 02M L41 E.wl,l $ 
000,10 * 'f-Ok' 1; ; 0 • STE.I'· 1 'UNIIL' 4095 
000517 02A9 tl-'40 FD5F CL 0+9 
000,11l * 'UO' 
0005~9 * 'tlI::.GIN' 
OOO~ U OlAB £:.840 FD5D L.42 LOK 6.D+9 
00052~ 02AO 1::.270 OHF SUI:I 6.;:4095 
(J00,2 OC::AF 6A33 b(,' 6.>L43 
000523 (J2tlO fblO fD5A LAb 7.D+l1 
000~24 02B2 96(0 FD~6 LAtl I.D+9 
000525 0,U4 9F67 :'T-b 1.$b7 
000520 * IN;)UT (It OUTPUT OATA ~u@); 
000527 02b5 OFOO 0001' X NIO NOP < IOWOkD+ 15 
00052b 02b7 E.840 FFFE LDR 6.l'il0+1 
000529 0269 EF40 FD52 5TR 6.D+12 
000!>30 0261:1 D3CO 0000 I' LNJ ~.JI0 
000531 * MICRO (RPROMS); 
000,3;: 02UI.> F6CO FD4D LAb 7.0+ 11 
000533 021:lF 9tKO 0000 P LAb 1.RI'KOM5 
000534 02Cl 9F87 Sltl 1.$b'l 
000!;>3!:> 02C, oC12 LOV 6.11l 
000536 020 E.F40 FD41l STt< 6.D+12 
OOO!>37 02e; 03C0 0000 P LNJ 5.JM<. 
000!;>3b 02(7 Fb<'O FD43 LAb 7.D+l1 
000539 02<'9 96tO FD40 LAt;) l.D+ 10 
000>40 O<:lb 9F87 Sll:l I. $tl7 

C' 000>41 * ANJUT (ASC 11 wOf<O. ('ET wAlT ADORE5~ @O@! ; 
000542 (J2CC 01'00 0001::. X NU NOP < IOWO D+ 14 
00054::1 Oi<.i:: £840 FFfl::. LDt{ 6.Nll+1 
000~44 0200 EF40 ~D3B STI< 6.D+12 
000545 02D, 03eo 0000 P LN,I 5.JIO 
000!;>46 0204 F6eo F036 LAt;) 1.D+ 11 



c 

c 

000~47 
000541j 
000~49 
000550 
000~5! 
00055l 
000!:>53 
000~54 
000!:>55 
000!:>50 
000!:>57 
000!:>5b 
000;59 
OOO;bU 
000~b1 
OOO;b.: 
OOO!:>b;; 
000;b4 
000~b5 
OOO!:>bb 
000!:>b1 
0005bb 
000!:>b9 
00057u 
00051! 
OOO!:> 7'.: 
000513 
00051'. 
000!:>15 
00051b 
000517 
000;11l 
00U571i 
000!i80 
000!:>8! 
~gg~~j 
000584 
000!:>8!:> 
000;80 
000!:>87 
000!:>81j 
000!:>89 
000,90 
000'91 
000!:>9~ 
000!:>93 
00U!:>94 
00059, 
000!:>9b 
000!i97 
000!:>9& 
000599 
OOObOO 
(001)01 
OOObO..; 
00000;; 
000004 
000b05 
OOOoOb 
000b07 
000001j 
00000';/ 
000b10 
000b1! 
000b1, 
OOOb 13 
000014 
OOObl!:> 
000010 
000b17 
OOOblll 
OOOb 1\1 
000b2u 
000021 
00002, 
00002:; 
000b24 
UOOb2!:> 
000b2b 
000027 
000b2b 
00002':1 
UOOt>3u 
000031 
ooub3':: 
OOOb3::1 
000b34 
00ub35 
OUOb3b 
UOOb37 
000b31l 
000039 
000040 
000041 
U0004': 
000043 
000b44 
00U045 
000040 
000b47 
00004b 
00004<;0 
OU0050 
000051 
000b5, 
00Ub53 
000054 
UOOb55 
000b5b 
000b57 
00Ub50 
UOOb51i 

liT LE. 

U20F 
02£1 

0,1:.2 
021:.4 
0,1:.0 
OlE6 
Od:.A 

O~t:b 
021:.1) 
02EF 
0.< .. 1 
u.:F3 
O.<F!:> 

U.<Fo 
U"I-b 
U.<fA 
U2F(, 

0'<1'1:. 

030U 
030<: 
0304 

030b 
030tl 

0309 
O:;OA 
030b 
u30;; 
030t:. 
03!0 

0311 
0313 
0314 
0315 
0317 
031tj 
03lA 
v31l 
031t:: 

0311-
0:121 
0323 
Oj2:' 

0327 
032<,1 
U328 
032l 
03':U 
03,,1-
0331 
033:1 
Oj35 

UBo 
03311 
Oj3A 
03::1<. 
0331:. 
0340 
034': 
U343 
0345 
0341 

034<1 
034u 

034U 
Oj4f 
u3!>U 

U3S, 
0354 
03!:>!:> 

0;;5"/ 

03!><1 

U3Sb 
03!:>U 
0351-
U3b1 
03b3 

03b4 
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~840 FD32 
H01 
C840 ~D3U 
CF40 FD30 
03<'0 FDIlC 

6A<'0 F029 
OFCA 
02E2 

1:.870 4C3!i 
~F40 0000 
FBCO F024 
9 I:! <'0 0000 
9~S"' 

AtKO 0000 
Af-CO 1-011:. 
03CO 0000 
!-!:lCO F019 
9BCO 0000 
91-S7 

Of-OO 0001.. 
1:.1l40 FFF~ 
H40 FUll 
1.)3CO 0000 
021'£ 

11740 FOUA 

~S40 I-UOIl 
lO.:1u 0100 
bAO! 0048 

1:.840 FU02 
bl:!1l9 

oObl 
98!:>b 
<'S10 0000 
404S 
1..1'40 tUb 
OFSA 
0311 

1:.840 fCn 
bObl 
9S5b 
UllO 0000 
<'204 
ll'40 FCFl 
I-I:!CO fCFl 
9blO fl~O 
9F61 

OFOO 0001-
~S40 FFH:. 
1:.1-40 fCI:.9 
1J3<'0 0000 

F!:110 I-CE4 
<,I!KO 0000 
lil-87 
bCl2 
t::F40 I-CDF 
U3CO 0000 
fblO I-<..oA 
libCo f"CD1 
9F87 

01'00 0001:. 
1:.1l40 I-FFt. 
t::1-40 fC02 
U3<'0 0000 
F tlC 0 !'C.: CI.l 
10640 FCCA 
I:.F07 
l840 Fceb 
U40 FCCl 
u31..0 FD22 

llACO FC8F 
Ol-bl FFfl4 
034ll 

1:.1140 0000 
0001 
I:.F40 0000 

lS40 0000 
40bl 
ll-40 0000 

b740 0000 

b740 0000 

U810 4C3b 
UI-40 0000 
1'1:!1..0 I-CAI:! 
91:!<'0 UOOO 
9FS1 

ABlO OOOU 

x 

x 

* * 

LOk 
STK 
LOk 
:'Tk 
LNJ 

b.!>+9 
b.$1:!7 
4.0+10 
4.0+12 
!h1'2 

1..0~VERT blNAkY TU ASCII (I. ASCII WORU); 

** TE.!>T ~UNCH 
'~ND'; (Or K~AO~R PRUM TESTI 

PROMS; 
INC 
b 

L43 !:'QU 

* 

* 

* 

LUR 
STI< 
LAb 
LAb 
STu 

LAlI 
:'Ttl 
LNJ 
LAu 
LAtl 
!>Tcl 

Nll NO~ 
LlJk 
STK 
LI'oJ 

L44 ((.Iu 

* 
* * 

CL 

L45 Luk 

* * * 
* * 

L4'f 
* 

L48 

* N13 

* 

* N14 

* * * 
L4b 
* 

* 

* 
* 
* 

* 

:.uu 
buL 

LDk 
bDOu 

SAl< 
LUR 
LDk 
:'Ok 
STK 
b 
E.QU 

LDk 
SAk 
LlJk 
LllK 
LLH 
STk 
LAu 
LAb 
:'lu 

NlW 
LDK 
:'TK 
LNJ 

LAo 
LAu 
:'To 
L;;v 
!>Tk 
LNJ 
LAo 
LAu 
!>Tu 

NOP 
LUk 
!iTk 
LNJ 
LAb 
Luk 
STR 
LUK 
5Tk 
LNJ 

'1..0MMtNT' 
Ii'll 
b 
EQu 

LOk 
!iAR 
5TK 

LIJK 
SAk 
5TK 

lL 

CL 

LOk 
STK 
LAb 
LA!) 
:'To 

LAu 

V+9 
>L42 
$ 

LAbEL 1 '= 'LITERAL' (L.!)l 
b.;;l950~ 
b.LAI:lI:.LI 
-'.0+11 
l,BINARV 
I. $ I:! 1 
1~~Y6wl~~ITIALllE. uUT~UI CONTROL @O@); 
2.0+12 
~.JIO 
7.0+11 
1.!iTATwA 
1.$b7 

INOUT (!ilATU5 1'0",:', INl'uT STAluS WURD flOel; (WAll FOR IoILf) 
<lOWORO+l2 
b.N12+1 
0.0+1, 
5.JIO 
$ 

'I-Uk' 1:=0 'Sll:.~' 1 'UNTiL' 2~b 
0+9 

'00' 
'l:lt.ulN' 

b .D+9 . 
b.=25b 
b.L4b 

, I ~TE.(,!:.k' <.UUNT; 
'IF' 'blT~' tl1.0~ '~Q' 0 
'T-II:.N' 

b.D+9 
b.>L47 

A!>lll wURD:= 'biTS' flS.B@ wOkV CONVER!>luM @1/2@ 
'b.S~' 

b.l 
1.=$Kb 
4.<wOkO~0.$kl 
4.11 
4.0+10 
>L48 
$ 

b.ll+9 
b.l 
1.=$l<b 

A!:>lll WORO 

4,<v.URDC(J.:I>kl 
4.=!liR4 
4.0+10 
7,D+12 
l,U+l0 
1.S8., 

:= 'blrS' flB.O@ wUR;; lONVER!iIUN ~1/2f1; 

IN~UT (A!:>CII v.ORIJ. OUll'vT UATA @O~); 
< IOWUHI)+l!> 
b.NU+l 
b.O+13 
!).JIO 

MI ~KU (~PKOMS); 
,.U+12 
1.WROM~ 
1.st:! 1 
b,Hs 
b.0+13 
5.JMC 
7,U+ll 
I.U+l1 
1.St:!7 

INJUT (l(JUNT. (,1:.1 WAIT ADUHt.5S @Ofl); 
<10WURU+14 
b,N14+1 
b.(.,+13 
5.J10 
7.0+1l 
b.!>+11 
b,$b' 
4.U+l0 
4,0+13 
5,~2 

lOW~RT b!NAI<V 1U A!>Cll (lOUNT. A!iql wORUI; 
'EN!>'; (01- I'UNCH PkUM IE5T) 

TI:.!>T CAHD JAM TIMt.-OUT UNI:. SHUI; 
U+9 
L4!) 
S 

LHHTll:= HtRIL/2; (wAil 1/2 S~lUND) 
b,Htl<TL 
bol 
b,LHkTCC. 

LHKTll ;=H!:.HTLll; 
4.H~RIL 
4,1 
4.LHRTll 

CLOCK :'l~A~HORl ,- 0; 
lKSI:.M 

!>IATu:. WA:' .- 0; 
STAIWA 

LAbEL 1 ._ 'L! l£HAL' (Lbl; 
!).=19!)!J 
5.LAbI:.Ll 
7.0+11 
1.blNAHV 
1.ibl 
1~~~0wl~~IT!ALILE' OUT~Ur <.UNIRUL @O@); 



000060 
0001>61 
00006;: 
00006;; 
0000b4 
0001>6~ 
0001>66 
000667 
00006b 
OOOob'1 
000b70 
000071 
00007" 
OOOoB 
000074 
00007~ 
00007b 
000017 
00007b 
000079 
0001>80 
OOOl>t!! 
UOOl>62 
00008:1 
00U/;>84 
00U68~ 
00U08b 
000687 
UOOb6b 
0001>89 
00009U 
000b91 
00009;: 
0001>9j 
0001>94 
000095 
0001>90 
000b91 
UOOb9b 
000099 

000700 
000/01 
00070, 
000703 
000704 
000705 
000.,00 
000707 
00070& 
000709 
000710 
000711 
000"71" 
000llj 
00U714 
000715 
OU0716 
uoon7 
0001111 
000719 
000720 
OU072! 
0001Zt 
(00722) 
000124 
00072; 
000720 
00072"1 
0007211 
0007Z9 
000/30 
000731 
000/3" 
OOOi3;) 
000734 g00735 

00730 
000737 
00073b 
000739 
000740 
000741 
00014" 
000743 
000744 
000745 
000746 
000747 
00074tl 
000749 
000750 
000751 
000/5Z 
000753 
000754 
00075~ 
000750 
00075"1 
00075t1 
0007;9 
000760 
000761 
0007b2 
000763 
000764 
00076, 
000700 
000767 
00076b 
000769 
000770 
000771 

'[ lTLl 

03bO 
030b 
03bA 
031>( 
031>t:. 

031>1-
0;;71 
0373 
03" 
03n 

U37b 
OHA 
037<. 
OHv 
0371: 
03bO 

03b2 
0:;114 
OJ!!5 
O:;l:lO 
03titl 
02)8A 

O:;bd 
02)1$1J 
03bF 
0391 

0;;9;; 
039:> 
U391> 

039b 

039A 
039l 
039£ 

U3AO 
U3A.: 
U3A4 
U3A5 

03A7 

u3A9 

U3AA 
03AC 
03AI:. 

O~bO 
030Z 
U3b4 
03~0 

03bb 
03bA 

U3i:K 
03tll:: 
03CO 
03(2 

0~(4 

03Co 
03C8 
03(A 
03Cb 
03CU 
03(F 
0301 
03D2 

03D4 
03Do 
03Db 
03D9 

Af(U I-(AS 
1>3(0 0000 
FI:KO f(AO 
91KO 0000 
91'87 

UFOO oooe 
1:840 FFFI: 
1:1-40 Fe9b 
1)3(0 0000 
0004 

FelLO Fcn 
91KO 0000 
9f&7 
0(09 
!:F40 FC8U 
uKO 0000 
03112 

1:840 0000 
WO 1 
0914 
HlLO F(64 
9~eo 0000 
9F87 

0FOO OOO( 
C640 FFFI:. 
ef40 fe7C 
D3(0 0000 

&2CO 0000 
020lJ 
0501 0012 

OH.A 

0399 
OOOS 

1:.870 4t:.54 
I:.F40 0000 
D3(0 0000 

fb(O F(bA 
96CO f(9E 
'1f87 
U3CO 0000 

OFbl 0033 
03A9 
0005 

t840 0000 
t:240 0000 
t:.f40 FC5C 

1-840 
Hno 
f340 
ff40 

t870 
lF40 

f970 
08&1 
DB40 
(840 

D3<'0 

FtlCO 
91:l(0 
9fll7 
D3(0 
FBCO 
1::840 

15~~~ 

I'C5A 
031:.8 
0000 
I-C5, 

54~1 
0000 

0090 
001C 
0000 
1'(49 

0000 

Fe46 
fC89 

0000 
F<.3F 
FOC 
0000 

FI:l(O FOB 
96CO FC8A 
91'87 
D3CO 0000 

&3(ti Fezc 
03DD 

x 

x 

p 

* * /'l15 

* * * 

L4'1 
* * * 

* Nlb 

* * * 

* 
* L50 

* * 

* * 

* * 
L!lZ 

* * * * * 

* 

* 
* * * 

* 
* * 

* * 

* * * * * * * L34 
L1 

STb 
.. NJ 
LAb 
LAd 
STb 

'(OMM!:NT' 
/'lOP 
LOR 
STk 

btJ 

ktTky; 
LAt) 
LAb 
::iTt) 
LOV 
STi< 
LN,J 
£Qu 

LDI< 
CMII 
bl: 
LAi;! 
LAt) 
SIb 

NOP 
LDi< 
STI< 
LNJ 

Lti 

tibJ 

tl 

t:Qu D( 

LUK 
:'11< 
LNJ 

LAt) 

~~~ 
LN,J 

!:XIT: 
b 
!:Uu 
O( 

H .. OMMtNT' 

(MR 
SA,,!: 
LDR 
LDR 

LNJ 

LAb 
LAb 
STb 
LNJ 
LAb 
LOI< 
STR 
LNJ 

2.0+1Z 
5,JI0 
"l.D+ 11 
l,STATWI\ 
1.ib7 

96 

INOUT (SlATU::i wA::i. INPUT STATuS WORD @D@); (WAil FOk W"I) 
WA!IoOo~C!t~uM OF liZ ::iteUNO fuR TIME-OUT 10 OC(UR; 

b,Nl;+l 
b.0+12 
5.JI0 
4 

(LOCK ON; 
l11<.kO (Ql1lSHOTl; 

l.O+ 11 
1.0NE.::>HQ 
L.ib7 
b.9 
6,1)+12 
5,.)MC 
S 
'I~' (LOCK StMAPHORt: 'NE' 1 
, IHI:N' 
'bll>IN' 
b,CKS!:M 
btl 
>L!lO 
7.0+ 11 
It::iTATWI\ 
I.Sbl 

INQU1 (STATUS lolA::>, INPUI ::iTATUS WUKO ~O@l; 
<IUWOklJ+12 
4,Nlb+l 
4.D+12 
5,J1O 

'IF' 'biT:" @l,ge ::>lATU~ WA::> 'EO' 1 
'l-iI:N' 

'GU TO' !:XI r; 
:'IAIWA.l'0200' 

L52 
'G;j TO' RETRY; 

>L49 
'I:ND'; 

$ , 
(LU(K OFF; 
LAbt:L 2 .~ 'Lllt.kAL' (NT); 

0.=20U52 
6,LAbtL2 
5.JRI: 

ktPORT t~ROIH 
PUI Tt:.XT (It. JAM ONl 51101 OIIJN'l TIME_OUISlt); 

r:¥H 1 
ltib7 
5,VKPT 

'GO TO' tNO LE111:k L; 
Lj4 
S , 

CLuCK OFF' 
(HtCK TU ~~I:. II' TIMt-Oul tlEFOR~ 150 MSECi 

'tlEGIN' 
'I~TEGEk' l1CKS.MStCj 
TICKS := LHRT(I-LHkT~C; 

b,LHkT(1 
b,LHkTec 
6.1,)+ 11 

MS~C ._ lUOO*TICKS/HlkT,; 
"7, D+ 11 
7,=1000 
l,HlkTZ 
"7.0+12 

LA:lEL 2 := 'Ll1£kAL' (I ... ); 
0.=21585 
o.LAti~~~. MS~C 'LT' 1~0 

'l-iI:.N' 
'tl~G1N' 

7.=1~0 
L34 
Sk5,5ETTOA 
S~4.D+lC: 

.,.0+13 
1.156 
1.!Ob7 
5.VKPl 
7.1)+13 
0,1)+12 
b.ii)7 
5.JPN 

1.D+13 
10 157 
1.Sb7 
5,IIKPT 

't"D' ; 
'END'; 

LUAU R4 k~ (MS£(.~LEAR); 

k!:.PQkT E;:kkUk; 
PUT T£X1 \". JAM uNE SHOT TlMI:U OUI INS"); 

PUT NUMbER (MSl'); 
PUT TEXT (n MSECS"); 

'END'; 
teND .. teTTEk L; 

(Of TEST MODE FO~ 20oA) 

'END'; (01- IJAIA PkO(EDURE) 
'END'; (Of ::il:;lMENT) 
'FINJ::iH' 

JMP 
EQU 

*D+ij 
S 
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00077i 03UU b3CO 0000 JNfJ LK:i>lX 
0001H XLUC LK$ I:: X 

(" 
000774 CTRL LINK LK$tx 
ooon~ XLVC LHkTCI 
OOOrlo XL\.iC LHkTCC 
000777 XLV\" VKf'r 
000"178 XL",\.. VKf'NI 
000179 XL\.iC VKPH 
000I80 XU)C III 
000181 XLUC SIAhA 
(J0078" XLuC HlkTL 
00078~ XLUC !>tTTUA 
000784 XLI.iC I:lINAkY 
000185 XLuC LAI:lELI 
000780 XLUC LAI:llL2 
(JOU187 XL\.iC. C.K!>lM 
OO(J78b XLuC 10Xl 
00018'1 XLOC I:lINCUU 
UOOl9U XLUC A!;'CCNT 
00U"191 XLuC I:llNOt:! 
000"l9 t. XLoC f.'f.'kOM:> 
000193 XLuC IWkO~i!> 
00U/94 XLOC. ()Nl!>H() 
00079!:> XLUC WUkl.KO 
00U"19b XLI.iC IOWUkO 
000197 XLUC JK!::. 
00UI9b XLOC JIO 
0(JU19'f XL"C JPN 
OOObOO XL",( JC!> 
UUOtlOl XLI.i( JMC 
OUO"O, XLu( A!>KNI::X 
OUUtl03 030F 00b5 !::.Nl.i LVK.JLL,i:.VKJLL 

00UO i::.KK C(JUI, r 
L 



I:; 

TIl LE: 

.:: VI<.JLM.L1 Sf 
O()I)()Ol 
ouOOO£ 
()()OU03 
0()()004 
O()OOO~ 
OOO()06 
()OO()07 

0000 
()OOA 
()OOU 
0001:; 

OOOOOjj 
000009 
000010 

000ul1 
00001~ 

000013 
OOOullt 

0()OU15 
000016 

000017 
0000les 
000U19 
0()0020 
000U21 
00002, 
000u2;1 
000021t 
00002~ 
000026 
OOOU27 
00002es 
000029 
000030 
000031 
00003<:: 
000033 
000031t 
000U3~ 
000036 
000037 
00003u 
()0()()39 
O()()()40 
00U()41 
00()04<' 
00004;1 
()()0044 
OU()U4~ 
00()U46 
()00()4-' 
UOOOlttj 
00()049 
000050 
0()0051 
OO()O~~ 
000053 
OO()054 
00005':> 
000056 
00U057 
OOOO~es 
000059 
()00060 
000061 
00006" 
000063 
000064 
000065 
000066 
000067 
00006es 
000069 
000070 
000071 
00U07" 
000013 
000071t 
000075 
000076 
000U77 
00007ts 
000079 
000080 
OOOOSl 
00001l<:: 
000083 
000084 
000()85 
000()1l6 
000087 
00008b 
000089 
000090 
000091 
000090:: 
000()93 
000094 
000095 
000()9b 
000097 
00009b 
000099 
000100 
000101 
00010;:: 
000103 

0014 
0011> oon 
001A 

00 H_ 
uOl~ 
oou 
OOdJ 
0029 
v02e 

0030 
0032 

0033 

U035 

0037 
0039 
003u 

0030 
0031' 

0041 
004'; 
00lt5 
VUltb 
OVltu 

004A 
004C 
OOItU 
O()41:. 
00':>0 
0052 
0()54 

00':>5 
IJO':>7 
005\1 
005b 

005U 
005F 

OU6! 
OUb;l 
()U64 

U066 
U0611 
U069 

UU6B 
UObC 

OOO!:. 

OU7U 

0072 
OOH 
0076 
00711 
007A 
OOIC 
0071:: 

007F 
UOb1 
0083 
00115 

00117 
0011\1 
008b 
OOtH> 
0081:: 
0090 
oun 
0094 
0095 
009"' 
0099 

009A 
009C 
U091:. 

0091' 

CNMS3.'kI:;V ~'.CAkDRI:.ADlN I PUNCH TV (SAf) 98 

0035 
0030 
OOOb 
0000 
(.,016 
5245 4144 ':>920 
~0~5 41:.43 1t820 
4b4F 5220 4153 
434\1 4924 
0001:; 
2(20 4449 4441:; 
n':>4 2052 5~':>0 
~424 
0011 
2C20 4045 401t~ 
5259 2041 4444 
5245 5353 2400 
OOOE: 
2C20 ':>241 41:.1t' 
4':>20 4':>52 ':>24f 
5224 
0030 
b~O() 0001 
0011 

OFbl 0140 

OFCO fFCA 

E840 0000 
1:::970 200S 
0901 0143 

C870 ItIHl 
CF40 0000 

FtiCO FFCl 
9BCO FFC6 
9F87 
(BCD 0000 
03CO 0000 

FUCO FfBu 
bCOl 
[f07 
1>3CO 0000 
fUCO FFB2 
'1BCO 0000 
9F87 

Of 00 0005 
1:.840 FHI:. 
1;.1'40 FfAA 
U3CO 0000 

E;870 8000 
I:.F40 0000 

C840 0000 
4F05 
Cf40 0000 

0840 0000 
~FO!) 
lJf-40 0000 

7(14 
H40 0000 

11740 0000 

8740 0000 

9840 UOOO 
9':>70 03CO 
9470 0015 
9F40 FF811 
FBCO FF88 
9tKO FFS4 
91'87 

OFOO 0002 
Atj40 FFFI:. 
A~40 fFIlO 
l>3CO 0000 

8"140 0000 
FBCO 1'1'79 
9bCO 0000 
9F87 
OFOO 0010 
1::840 FFFI::: 
E.F40 FF71 

4<'50 
CF40 FFbf 
1>3CO 0000 
U004 

~BCO FF68 
9BCO 0000 
9F87 

OFOU OOOC 

p 
p 

p 

p 

x 

p 

p 

p 

P 

P 

P 

P 

p 

P 

x 

P 

P 

f' 

X 

II. 

05/19178 

lKCOM 
U 
T!> 

19 

Tl4 

flb 

lVI<.JLM 

* 
* * I<.JLM 
* * * 

* 
* 

* * 

* Nl 

* ** WAll 

* 

* 

* 

* 
* ** SI:::T 

* 

* 1'12 

* 

1'13 

* 

* 

* * N4 

!427.4N 
T IlLI:. 
II.Dt.F 
XUd' 
COMM 
NI::SV 
lK 
TI::I\T 

W 0~/19/7b 1422.1 211~2700UO 
lVKJLM.'kI:.V 00' 
KJLM 
LVKJLM 
8 
10.0 
22 
'NI:;AUY ~UNCH FON A5' 

TE.xT 
OC 
TtlI T 

'UU' 
14 
" OII>N"T NUPTS' 

17 
'. MI::MO~Y AUORI::SSS' 

DC 14 
1 I:. x T '. NAN~t-. ENNOR:Ii' 

'tlE.~ll'l' 

$ 
<lKCOM+l.l'OOll' 

b Ll 
, IN 1 L("I:.~' 1 I:.MP; 
, NTt:.("LN' NAN~r.; 

51b ':>.0 
'l~' ID 'I::Q' '~I:.X' (200b) 
'THI:.N' 

'~O TO' E:~O OF LE.1TI:::N 1'1; (NI::ADER ONLY) 
LlJk b.1D 
CMk 6.=11200 
bl:: L4 

I:.kROk LAbl:.L • - 'LIII:;NAL' (1'111; 
LUK 4.=1\1761 
5HpUT hl:w 41k~¥I::~AKEAUY PUNCH ~UR A5U is''); 
LAtI 1.0+3 
LAp 1.T5 
5Tp 1.$B7 
LI'IJ ,.VKPNT 
LIliJ 5.JWk 

wAI T fON Rt:TUNI'H 
CHI:CK 5TATI: (SHOULD tiL ON); 

LA!'; I.D+3 
LUv 6.1 
5"1 K 6.:lib I 
LI'IJ 5,JCS 
LAb 1.0+3 
LAb I.ASI:JCT 
51t1 1.$B7 
1li0piNOUT (~~5~6N5~~ON I:JtCT. OulPUT TA~K @O@); 
LUk 6.lIil+1 
STk 6.D+1t 
LIliJ ,:>.JIO 

STATU5 SHOULD tiE := 'HI:X' (bOOO); 
fOR FIVI: StCUNOS ~JN ~lkST CAND 10 NUP1; 

LDk 6.=-327b8 
5Tk b.51ATU5 

lHkrcc ;;: HENH *~; 
LOR 4.HtNll 
MLv 4.5 
STR 4.lHkTCC 

,HRTCI := HI:.NTL *~; 
LDk ~.Ht-.NTl 
MLV ':>. ~ 
5TR ':>"HkTCl 

lHNTCL 20; 
LI)V 7.20 
SIR 7.lHkTC~ 

CLOCK 51:.MAPHORI::: ,- 0; 
CL CK51::M 

~21 StMAPHONt := 0; 
UE;VICI:; 10 LI:.VI:.L 21; 

CL L21SI:.M 
TI:.MP := 5Rtb '''ASK' 'HI:X' (O;lCO) 'UNION' 21; 

LOk 1.5NtG 
ANO 1.=960 
Ok 1,=21 
51k 1.0+1 
LAd 7.0+3 
LAtI 1.D+l 
SId 1.$b7 

INour (TI:;MP. OJ1I-'UT IN11;.RKUPI "Oe); 
1li0P <10WONU+2 
LDN 2.N2+1 
STN 2.1)+4 
LIliJ 5.J10 

NEAl> STATUS ',= FAL5t; 
CL N£ADS 
LAb 7.1)+3 
LAb I,CHAN 
s1b 1,$iH 
NOP <lOWONI>+16 
LDK 6.N3+1 
SIR 6.0+4 

lULD (CHAN @O@.PUNCH eO@.80); (PUNCH ASCII CAROl 
LI>V 4.80 
sIk 4.0+5 
LNJ ,:>.JIL 
I)C 4 

!.:LOCI<. UN; 
LAtI '7,\)+3 
LAb 1.STATwA 
STD l.$tn 

INOUT (STATUS ~A5.1NPul SfATUS WOR\) @U~); 
WAll; 

NOP <IOWONO+12 

o 



( '" 
", ... ,;' 

000104 
000105 
00010/) 
000101 
OOOlOlS 
00010'i 
000110 
gggtH 
0001t 3 
0001 4 
00011, 
00011e 
000111 
OOOllb 
000119 
000120 
000121 
000122 
000123 
00012" 
00012~ 
00012b 
000121 
00012lS 
000129 
U0013U 
0001H 
000131<: 
000133 
OOOU" 
00013, 
00013b 
000131 
00013b 
00U139 
000140 
0001"1 
00014, 
00U143 
000144 
00014, 
D0014b 
000147 
00014t) 
U0014'> 
000150 
000151 
000152-
000153 
00015" 
000155 
U0015b 
000157 
OU015b 
00015'i 
0001bU 
00U1b1 
0001b.: 
0001b3 
0001b" 
0001b' 
00016b 
000167 
OU016b 
0001b9 
U0011U 
000171 
OUOl n. 
000173 
UUO 1 7<t 
0001" 
OOUl7b 
000177 
Doona 
000179 
UUIH80 
DOOHH 
OU018," 
000t 83 
000 8 .. 
OOOle, 
OUOl-8b 
000187 
000l81i 
0001B'i 
000190 
gggt~~ 
000193 
000194 
00019~ 
000196 
00019"7 
00019b 
000199 
OOO,ou 
000201 
000;;0" 
00020,; 
OOOiO .. 
000,,05 
OOO~Ob 
000~01 
UOO,Ou 
OOO~09 
000,,10 
OOOdl 
OOOd, 
000d3 
OUOd4 
00Ud5 
OUOde 

TlTLto 

OUAl L640 FFFto 
OOA" to~40 FF60 
OOA!) 1)3eO 0000 

00A7 

00A7 1:.6,,(1 0000 
00A9 b993 

OOAA ell40 0000 
OOAe' 497b 

OOAI> 
OOAF 
OUtH 

OOb.:! 
OOb!) 
00b7 
OObb 

0870 5231 
1,;1"40 0000 
1)3(0 0000 

FIKO fF4~ 
9tJ(0 FF60 
9H17 
iJ3eO 0000 

OObA O~lIl 0001 

OObe 
OOI;l( 00(15 

OUbl> Ll3(0 0000 

OObF FtJ(O FF4b 
OUd 91J(O 1-1-41 
ooe:! ':11"87 

00(4 
OOlb 
UO(II 
UO(A 
00(( 
UOll:. 
0(1)0 
UUl)l 
uuD3 
OOD; 
UOU'I 

Of 00 
to84U 
t~40 
D3(0 
F-b(O 
9blO 
91-87 
01-(10 
£114(1 
£F40 
1)3(0 

OOOb 
FFFto 
FF3E 
0000 
FF,,9 
fF35 

0008 
FHI:. 
FF31 
UOOO 

UULl9 1:.840 FF2A 
uOLlb bBU9 

OOLl( (1I4U FF,,6 
OUl.lt 4041 
OODF- (470 11000 
UOl:.l (1-40 1-1-23 
OUr.::! Uf-Bb 

UOto4 

001:.4 t:.B4(1 FF11:. 
UU!:.b b041 
001:.7 I:.f40 FFlIJ 

001:.9 

OUI:.9 OFUO 0021l 
UOLt> 1:.84U FFFI:. 
uul:.l.1 £940 FI-17 
OUE.I- 0901 0012 

(870 4Ll41 
(F4U 0000 
lI840 0000 
(840 tfOU 
Ll3(0 UOOO 

OOFu HKO HOA 
OOfu 9bCO ff20 
UOF~ 9F&7 
Ul0u U3CO UOOO 

(,10;( HKU ~F03 
U104 ':Ib(O fl:.~Ll 
U100 9F87 

0107 UFOU 0009 
(; 1 U'i t840 HFI:. 
UI00 1:.~4U Ft.Fb 
OlOV 03(0 OOOU 

OlOF 1:.640 FtF2 
0111 b901 OOli 

u113 (1;70 :';:45 
() 1 b (f40 0000 
0117 1>1l40 0000 
U1l9 CIl4U ~I:.tll 

011 u U3(0 0000 

Olll) FIKO fEEb 
Ul1F 9tleO FfOIl 

x 

x 

L6 
* * * 

* * * 

* 

* 

* * 
* * L7 

* 
* ** 
* * 

* N!> 

Nb 

* * * 
* * 

Ll1 
* 

Ll2 
* * * * 1'l7 

* 

* 

* * L13 

* 1'18 

* * * 

* 

* 
* 

LOk b.N4+1 
51k 6.0+4 
LNJ !).JIO 
EQu $ 

'lF' L21 51:.MAPrlORt 'I:.Q' 0 
ITHEI'l' 
'I:ItoblN' 

LLlK 6.L21~to~ 
BNI:.L 6.>L7 

PAul:. 

'l~' (LJ(K 5tMA~HORE 'EY'O 
·THI:.I'l' ',,0 TO' wAj r; 

LUK 4.(K~toM 
BI:.' 4.>Lb 

LAbtL " .- 'LiTtRAL' IRl); 
LLlt< ;.=21041 
~TR ;,LAbtoL2 
LNJ 5.JRt 

ktPIJIH t;kHOH; 
LAb 7.Ll+3 
LAo 10 T9 
510 h$IH 
LNJ ~.VKPT 

PUT TI:.XI I". LlIUN'1 RUPI$"); 
'GO TU' (ONTINUI:.; 

il L7 
't.NLl'; 

CUNTINUI:.: 
tQu 
iJe 

LAb 
L.Ao 
5To 

Llik 
bl:.VI~ 

L.UK 
SOl< 
OK 
5rk 

99 

~QU 
LOk 
5UK 
5TK 
t(,!U 

ALl)kL55 15 ,­
b.lI+:;! 

'biTS' el~.l@ MEMORY bYII:.; 

b.1 
b.Ll+; 
$ 

, 11"' 'L()~AT 101'1'1 (HAt< 
'Nt' AULl,(tSS 15 
, IHI:.I'l' 
'btGII'l' 

NOP 
Ll.lk 
(MK 
1:11:. 

<LHAt<+4;J 
b."'7+1 
b.Ll+!> 
L13 

LA~tL 2:= 'LlltRAL' l~lAI; 
LLlk 4,=19771 
5TK 4.LAbtoL2 
Llik $k;.5l1JUA 
LDk $k4,Ll+5 
LI'lJ , .JHt 

kt;luHT I:.kkOH; 
LAo 7.U+b 
LAo 1.T14 
5 T b 1. $tll 
LN~ 5.VKPT 

'1:.1'11)'; 
PUJ TI:.XT (". MI:.MUHY AOLlNI:.S5$"); 

LAt> 1.1)+6 
LAo 1.0+2 
510 1.:bbl 

I NOUl (k AlIobE.t j NPUT HANGE: 1i0tll; 
1'l0P <IOwOHD+9 
LUt< b.lIob+1 
:;IK b.O+1 
LI'lJ 5,JlU 

'II-' HAN"E. 'Nt' 0 
'lHtN' 
'tltoGIN' 

LDK b.Ll+2 
bt.L. b.Ll!> 

LAotL 2;= 'LlIl:.kAL' (ktil 
LLlk 4.=21061 
51t< 4.LAbtL2 
LVK $H5.5t:.ll0A 
LUK $k".V+2 

LOAD k4 k!) (kANGt, (LtAK); 
L"'J ;.JHI:. 

kl:.POkT t:KKOk; 
LAtl I.Ll+6 
L.Au 1.llb 



TIILI:; ~kM53.'klV G'.~AkDktADtk I P\if'l~H TV (5Af) PAGI; ~OO 

000,,17 Old 9Fb7 5Tb I, $b 7 
OOOdli vlZZ lJ3~0 0000 I' LN,; ~.IIKPT 
000d9 it PUT TI:;X"I ( ., kANuE I;kROI<$"); 
000,,20 * 't:.NO'; 
000.:21 it 't:.ND'; 0 ;,1 

OOO"U 0124 LI!'> lc"u $ 

8g8~~e * I:.f<HOK LAblL '; 'LITEHAL' (M2! ; 
vI:':" 1:;810 "Dn LDK t>.;:197bZ 

oooa~ vl,6 I:;F40 0000 P 5Tf< t>.LAbI:;Ll 
000<126 OL,,1j FB~0 FI:.I.)A LAo 7.1.)+3 
000",27 Ol-A 9 Ell 0 0000 P LAtl 1 • 5t:TTO"i oooab Ol~~ 91'81 51b .$b1 
00v229 it INOUT (51:;T 10 "iOLLl:;klTH.OUTPUT TA5KElOtili 
OOOdv vloW Of 00 000; X N9 1'101' <lOWOHIJ+~ 
000,,31 01.lF (S40 FFFI:. LDt< 4.N9+1 
000'<:3.: 0131 CF4v fED2 5Tt< 4,0+4 
000233 v13;i U3CO 0000 I' LN,; ~.JIO 
OOOd" it 5TAT\i5 5HOULO oE . - 'HI:;X' (SOOO); 
OOvd~ 013t> uno 1i000 Lvt< t>,;:;-32"'b8 
00023b (j 13"' H40 0000 P 51t< t>,51AIU!) 
000237 0139 FbCO FI:;C9 LAu 1,0+3 
OOOdll U13b 9bCO 0000 I' LAp l,lLLI:.GA 
000.:39 0130 9F81 5TD l,$IH 
000,,40 ODt 01'00 0010 X 1'110 NO ... <lOwOHD+lt> 
000241 0140 ~840 FFFE LvK 4,1'410+1 
000,::4<:. 0142 CF40 fECI 51k 4.0+4 
000243 0144 ~C04 ~¥~ ~,4 
000244 014t> Df40 FEbI' 5.D+~ 
000245 014'1 03(0 0000 ... LN,; ~.JIL 
00024t> it lOLl> ( ILLEGAL A5(11 eO@,PUNCH @Oe.41;(PUNCH lLLI:.GAL PUNCHt5) 
000247 0149 D3(0 0000 P LN.; 

5fAye§ 000;.(46 * ~Ht:CK. f JH I:.kkOR5; 
000,,49 it I:.HHOk LAbl:.L ,- 'LllEkAL' (M3) ; 
000250 014tl L870 4D33 LDk 6,=19763 
000251 ul .. U tF40 0000 P 5TI< 6,LABI:.Ll 
0002~': 014F FbCO FUl3 LAtl 1,D+3 
00U,,5.:1 ul~l 9B(0 0000 P LAb 1.Sl:.lTOA 
000254 015.:1 9Hn STu l,ib7 
08 0255 * INOUI (51:.1 lU A5Cl1,UUTPUT TA5K. t'Oel; 
o 0;,(50 0154 01'00 00U5 )I. i'll1 i'lOP <10WOI<U+5 
000<:57 015t> ~84U FFFt LDi< 4,1'111+1 
OOO,,~b Ol~o &1' 40 FEAt! sTk 4,U+4 
OU025~ 015A 3CO 0000 ... Li'lJ !>'rl lO 000i6 01!>C FB~O Ft:.Ab LAb "', +3 000;,(61 015t.. 91KO OUOO P LAu l.bUf~l 
08°(62 01bU 9FS7 ::'Ttl l,$b7 
o 02t>3 01t>1 bl54 LUV 6.g4 
OOOC::64 01b2 1:.1'40 Fl:.Al 51K 6, +4 
000<!6!> Olt>'+ 4128 LDy 4,40 
000;:t>6 (Jlb; ~f40 H;9f !)TK 4,1)+!> 
000C::t> "' it FILL bUF~l:.k (bJFFtl{ 1.40, 'HtX' (2020/1; 
OOO<:t>b 01t>7 iJ810 2020 LUI{ !>,;:;82Z4 
000<:6':1 01b9 DF40 fL9<" 51f< ~,D+6 
000,,70 016p 1:.;3 CO 0000 P Li'lJ 5,Jhl 
OU0271 OlbD ~bCO fl9!'> LA(l 1,D+3 
000;02 01bF 9BCO 0000 ... LAu I.BUH"l ;t""'" 000;03 0171 9F87 STtl 1.$b7 
000174 on2 UFOO OU10 X 1'112 NUl' <IUwUKU+lt> ~J 00027~ 0174 t~4g FFFl:. LDi< 6,1'112+1 
OUO.:76 ono FE-8U STk 6;D+4 
000<:7 7 it rOLl> (bU Fl:.kl@;)e. PUNCH (lU@,bO) ; 
UOU;:7b onb 4~50 Lin 4.bO 
000<:7Z 017'1 (F40 FI:-.8b Sli< 4,D+!> 
OOOlli 0170 v3~0 0000 I' LNJ 5.JIL 
000281 O11V 0310 0000 ... LNJ !>.JSt:: 
OOO"tl, * lHl:-.lK. STATUS ~Jf< LkROf<S; 
000;:83 it tND (:If LtlTtK 1'1; 
000"S4 it , i:.r~Dt; IO~ PROCI:.UUf<L) 
OOO"tl~ it '£NIJ'; (Q~ StG'II:.NT) 
800286 * 'FINt!)H' 

00,,87 017~ il3~8 FE8U L4 JM *u 
000.l8b 0181 Ll EG/u $ 
000,,89 Olbl 83(0 0000 JMP l.K.$I:.X 
000;:90 XLO~ l.K$EX 
000t91 ORL LINK. Z~~f~l 000,92 XLOC 
OUO,,93 XLuC lHkTCL 
000,,94 XL",C l.HH1(l 
000l9!> XLOC VKl'l 
000.l9b XLUC. VKPNT 
000,,9"' XLv( II> 
000291i XLO~ STATwA 
000<:99 XLO~ STATUS 
000300 XLii'- HtkTl. 
OOO:';lor XLvC " 5LTTUH 
00030;.( XLUl 5tllOA 
00U303 XLVC A51:;JCl 
00030,+ XLu~ kEAD51 
000305 XLO~ LAbEll 
OOO;iOt> XL.;<. LABEL2 
000:';107 XLuC CK5tM 
00030il XL!)C Ll15l:.M 
00030\1 XLU~ 5kl:.(3 
OOO:,HO XL!)C bUFFI 
000311 XLUC CHAK 
000312 XLOC ILLtGA 
000313 XLiI'- 10wUHU 
000314 XL!)<' JHI:. 
000;i15 XL!)'- JIO 
000316 XL!)C JIL 
00031"1 XL(j~ JWR 
000310 XLOl Jst:: 

888HZ XLOC. JCS 
XLII<' JFb 

OOO~21 018:; 003u t:Nu LVKJLM,lVKJLM 
0000 E.kR COlJl" T 
L 

0 



1111.[ (.RMS;h'tH:.1I (",<'AkDRlADEk 1 I'UNeH Til ISM) I-'A\:,I:. !01 

t. LIII<.JLN.L.ISI 05/191711 1429T~R W 0~/19178 14£2.7 4119~930UUO 
000001 Tl LI:. ZIIKJLN.'REII 00' 
OiJOO02 0077 XO[~ KJLN 

(~~' 
00000;, 0072 XO~f ZIIKJL.N 
000iJ04 0008 t.K<'OM CU M 8 
000005 0000 0000 0 RESV 1100 

"'~' 
OOOiJOb OOOll OOlA T6 1)(, 26 
000001 000<' 5<:!45 4144 5920 TI:.X1 'kI:.ADY AS<'II O[(K F' 

OOU~ 4153 4349 4910 
4445 434b 2046 

UUOUOII 0015 4~5l lO~2 4541 TI:.XT 'Ok RI:.A;)$' 
001b 4424 

000009 UOI\l OOOE 112 DC 14 
000010 001A l<'20 4449 444t 1 lIlT •• 011)1'1' IT RUI-'T$' 

0010 <::754 20~2 ~550 
5424 

OOOO!! 0021 0011 1111 0<' n 
00001'( ooa 2(20 404~ 4U4r TI:.XT ' , MI:.MO;(Y AOORI:.SS$' 

0025 5259 2041 4444 
5245 53~3 2400 

OOOU13 002b OOOF T20 0<' 15 
000014 OOll:. l('20 524~ 4E4 -r TI:.1.T ' . HANG!:. [kRUk $' 

002F 4520 455 ~24~ 
5220 2400 

000015 V034 0017 139 D<' 23 
00001b 0035 494e 4e4; 4741 TI:.1.T 'ILL.I:.('AI. ASCII 1'101 , 

00311 4(,20 4153 4349 
4920 41:.4F 5420 

000017 0031::. 5245 4144 2400 11:.)( 1 'klAD$' 
0000111 0041 OOOF T43 D<' 15 
000019 0042 2e20 !>846 4552 1l:.XT '. 1.~lH TU MANY$' 

0045 2054 4F20 4D41 
4[59 2400 

000020 OU4A 0001:: 145 D<' 14 
000u21 004d 2e20 5241 414 , TI:.1.T , . kAN('~ WHUN(,:!.' 

0041:. 4520 5752 4F41:. 
4724 

000U2.:: U05,( 001b T49 ~~XT 27 
00UU23 00!)3 5345 434~ 4[44 '!>I:.LONlJ LAkD Ul'fSI:.l' 

OUSo ,(043 4152 4420 
4r4b 4b;3 4554 

000024 005C 2053 5441 434b 1l:.Xl , SlA<'KI:.D$' 
005~ 4544 2400 

000U25 OObl OOOE T52 DC 14 
00UU26 006,( ;:C,O 4552 524~ TI:.I\T ' . tkRU'< EJl:.lT$' 

00b5 5220 454A 4543 
,424 

000027 006\1 OOOF T!:i3 
Vt1.l 

15 
00002b 006A 5354 4F50 'COW '::'101-'. ~uNOur'.l'ODOA·.·$' 

UObD 5255 41;;4~ 5'~4 
uO·70 OOOA 2400 

000u29 0072 l.VI<.JLfo. £Ul.I $ 
000030 uon 8FOO 0001 I<. ::'Avt. <ZI<.<.OM+ 1.2' 00 ll' 

0014 0011 
000U31 * 'I>EI>I1'1' 
0001.13.:: uu75 UHIl u2!:.A b Ll (- OOOOB * 'HHt.GI:.H' ItA!>Cll blT; 
000U34 * , lNll"~~' ~ANI>t.; 
000li3~ uon lif<.O FF8IJ KJLN ::'Tp 5.0 
0001.130 * 'It- , ID 'E(,j' ',;EX' (20118) 
000037 * 'THtN' 
000u3b * '(,0 TO' 1:."l0 Of Li:.lTl:.k 1'1; II'UNCH OI'lL.Y) 
000039 * HI:.::'TAkT I'kU<.I:.OUkl; 
000040 007\1 £1140 0000 I' LOk 6,10 
000041 007t; E.970 2088 CMi< b.:;:8328 
000u4.:: VU}\) 0901 02EO ESE L47 
000043 007F L5 I:.Qu 1> 
OUOU44 * tkHOk L.AblL. ;= ·Llli:.HAL.' (I'll) ; 
00004~ 0071' 1:.87V 4t.31 LOk 6.:;20017 
000U46 0081 EF40 0000 P ::'Tk 6.LAblL.l 
000li47 OOIlJ FI><'U n80 LAo 7.0+4 
000U4b 001l~ 91KO 0000 I-' LAp l.bINARY 
00004\1 0087 9FII7 ::Olp l.$tir 
000050 * INUU! I 11'11 TI ALlt.1:.o OUWUl CONTt<OL el.l@); 
000051 00lltl Ab<'O 0000 f- LAb 2.IOwOR;) 
000U5<: OUb/l A~<'O ~F7A ::'TI;) 2.D+, 
000u5;; 00bL D3(0 0000 P LNJ 5,J IU 
000054 * PUl h!:.W TI:.XT I "kI:.AOY ASCII lJtlK FOk RE.AD$"); 
OOOO!>!;> lilibi:. FBCO FF75 LAb ".0+4 
000U56 00\10 9bCO FF7A LAI;) I,T6 
000057 OO\ll \lF87 ::olt; l,$b7 
000li5b Ou93 \)3CO 0000 P LNJ 5.III<.I'NT 
00005\1 009:> 03<'0 0000 P LN" 5.JWR 
00006li * wAll ~Uf< Rl:.ll.1k"l; 
000061 * <'Ht(1<. STATE. 1::.-tOUL.lJ bl:. ON); 
OOOOb.: liOn FtKO t'F6<. LAb , .D+4 
OUOubJ 009\1 0<'01 LOV b.l 
000li64 OV\lA Et'OI 5Ti< 6.$b7 
000li6:' uu91;) 03CO 0000 I-' Lt.J 5.Jl5 
OuOlJ66 * 'it- , 1D 'I:.Q' 'HI:.X' (2008) 
00u067 * 'THI:.N' 
OOOObl;j OU90 1:.840 0000 P LDK 6.10 
00u06\1 009F 1:.970 2008 eMf< 6.=8200 
00UU71.1 OUAI 09bf bNt. >L7 
000u71 OUA.: FtlCO H61 I. A I;) -, ,\)+4 
00007<: OOA4 9bLO 0000 P LAp loSl:lTOA 
ouooo QOAo 9F87 ::oTb 1.$1l7 
000074 * !NUUT I St:T TO ASCII. OUH'U t eOl'lfI('URATION ~Oe) 
UOOli75 * 'ELSt.' 
OUOU76 00Ar OFOO OOOb X I'll ~Ol' <IOWORO+l1 
000077 uOA9 L840 FFfl:. LOK 4,1'11+1 
00007b OOAt; <'~40 ~F59 ::'TK 4,0+5 
OOU07Y OOAU 1.13(0 0000 P LNJ 5.JIO 
000U81.1 OOAF I.IFllt 1:1 >LII 
000U81 OObO ~IlLO H53 L7 LAb 7.D+4 
0001.18" OO~,! \lI>LO 0000 P I. A I;) 1.A5EJ<.I 
OUOliS:! u\Jb4 91'87 511;) 1.$8-' 
00{JU84 1.I01:l~ Of 00 0005 l\ N2 N0" <10WOkO+5 

( 00U08~ VUb7 1:.840 fffl:. LDR 6.Nl+I 
00U0110 uOb" L~40 t'F4i:l STi< 6.0+5 
OOOliIJ7 OObi:l 03<'0 0000 P LNJ 'j,¥10 

~ OOOOIJb * INOU (A::'C.Il I:.kROH tJECI,UUTPU! TASK iO@); 
OU0089 001:111 1.11 E(,ju $ 



T ITLf. U~M!:i3,·Rf.V G',<.AHOf<I:cAUI:.t< I fJUNlH 1V (!:iAf) PA(,10 402 

000U9U * !:ITATU!) !:iHOULU ~E := 'HI:.X' ~8(00); 
000091 ** WAll ~ !)L~ONU!:I MAXIMUM Of< FII<!:il <'A 0 TO RUP]; 
000U9': OObll 10870 8000 LOK b,;;-327!>B 
000093 OObF £1"40 0000 P !:ill< b,!:ITATlJ:' 

0' 000094 * lHRH.l ;; HI:cKH * ~; 
00009~ 00<'1 l840 0000 P LUK 4,HI:.KTl. 
000U9b 000 4FO~ MLV 4,!> 
000U97 00<.4 lF40 0000 P 5Tk 4,lHKTlC 
0OO09b * LHKTll ;; HI:.HH * 5; 
OOU09~ UOCb U840 0000 P Luk 5 ,Hl:ctH l 
000100 ooell :>F05 MLV 5,~ 
000101 00C9 UF40 0000 P STI< :> ,lHKTCl 
00010" * /.HIH~L ;; 20; 
000103 OOCD 7C14 LOV 7,20 
000104 OOCl f-F40 0000 P STk 7,l.HIHC 
00010:> * CLOCI\. :'I:.MAPHOl<t := 0; 
OOOlOb uoeL 8740 0000 P CL CK!:iI:.M 
000107 * L21 :.t:.MAPHOI<I:. .. 0; 
000108 ** !:itT UI:.~lll:. 10 LLVI:.L 211 
000109 (01)0 8740 0000 f' L21!:iI:.M 
OOOUO * 1 := SI<Eb 'MA!:i(' 'HEX' (03<'0) 'UIHOI'" 21; 
OOOUI 000': 9B40 0000 I' LlJR 1,:;kl:.(, 
00011.: 00;;4 9!>70 0310 ANI) 1,=9bO 
000U3 OOl)b 'J410 001!> OR 1,=21 
000114 OODb 9F40 FF2B :;Ti-< loU+l 
00011, OOUA FbCO f'F29 LAtl ·7,0+4 
OOOllb OOUC 9blO FF24 LAo 1.0+1 
000117 0001:. 9F87 :'Ttl 10$131 
000118 * INOUI (I.OUTPUT INTlKRUPT IWe) ; 
000119 vODI' uf'OO 0002 II N3 Nul-' <IOWORU+2 
00012u uOU A840 fFfl LO" 2.N3+1 
000121 UOU AI-40 FF21 :;lK 2.U+!> 
00u12, OOE, 03(0 0000 I-' LNJ ,.JIO 
00U123 * klAO SIAIUS ,. t-AL!:iI:.; 
000124 OOU 8140 0000 f' CL KlAOST 
UOOI2, 001:.9 FIKO FFIA LAo 7.U+4 
00U12b UOEtl 9/3CO 0000 I-' LAb l.tlUI-Fl 
UOO127 OO£U 9F87 STtl 1.'137 
OU012t\ uol:ct: OFOO 0007 l\ N4 NUf' <10WUI<D+7 
000129 UOFu 1:.840 t-FFE LOt< b.N4+1 
000130 OUF2 U40 FF12 !:ilk b.O+~ 
UOOl31 * lOLl) (bUH·I:.R Ii06i.KEAO 1i01i'.NUMi:lI:R O~ COLUMNS); 
OOUd, uOF4 l840 0000 f' LOi-< 4 .r~UMtll:.~ 
00013j OUFo <'1-40 FFOF SlR 4.D+b 
000134 OOFu U3CO UOOO f' LNJ ,.JIL 
000135 OOfA U004 DC 4 
00013b * CLUlK UN; 
UOOD7 UuFd F/3CO FF08 LAtl 7.D+4 
00013d OOF!) 9tlCO 0000 f.> LA!;) 1.SIATWt, 
000139 OOH 9Ftl7 :;10 1.$1;)7 
000140 * INOUT (!)TATUS ~A:'>. INPUT STAIU:' WOKvIi'O@); 
000141 * WAIT: 
Ou0142 010U OFOO OOOl X N!> NUf' <IOwuHO+12 
00014.:l u102 1:840 Ft'FE LI)R b.N!;)+l 
000144 UI04 Efo40 FFOO :'>1" b.U+' 
UOO145 0106 03<.0 0000 I-' LNJ ,.JI0 

,1'--~ 00U140 010b L9 EQu $ 
000147 * 'n·' 1:.21 !)I:cMAI-'10RE 'b.' 0 
OOUi 4b * 'lHI:N' '''~.j 000 49 * 'bEC:I!N' 
00015u 010b E840 0000 LI)K b.L21:>I:."! 
UOO151 OIOA b993 bNL/. b,>LIO 
OOop' * 'II· , CLOC.K :>EMAPHOKI:. 'LQ' 0 
000 5.:l * 'THEN' 
000154 * 'GO TO' WAIT; 
00015~ 0101:1 l840 0000 I-' LUK 4.CKSEM 
000150 OluU 4971> bE, 4.>L9 
000157 * LAtll:.L 2;~ 'LITI:HAL' (lU) ; 
000158 0101: UI;170 ,231 LDi< ~ .=21041 
000159 OltO Uf40 0000 P 51R ,.LAbLL2 
OOOlbO 01 £ 1)3l0 UOOO f' LNJ ~.Jkl:. 
000161 * RlPOKT I:.'<ROK; 
0001b2 0114 Fb<'O FEEF LAb 7,0+4 
000lb3 0116 96<'0 FF02 LAb 1.T12 
000lb4 o llu 9F81 51b 1.$1;)7 
000165 0119 U3CO 0000 LNJ , .VKI-'l 
OOOlbb * f'UT TI:.XT (" . /)lUNI1 KUI-'T:li"); 
000lb7 * '(,0 TO' C.ONTlNUI:.; 
000~68 OUb OF81 0001 /) LI0 
000169 * 'tNLlt ; 
000170 * lONT1NUI:.: 
000111 OllD LI0 tQv $ 
00017;. DIll) OOO!;) /)C ~ 
000l7~ * (LOCK UFF; 
000174 OHIO U3CO 0000 LNJ ,.J:;I:. 
OOOn, * CHI:.CK :>rATUS FOK I:.NRONS; 
OOOPb * 'l~' 'tllTS' il.1511 !:iTATU5 WA:' 'Nt' 1 
000117 * 'THEN' 
00011b * 'GO TO' I<I:.:;TAt<T PKOCI:.OUK~; 
000179 ** MEMOKY MOVULI:. MI:.MORY bYTI:. A/)ORI:.55 (OK I:Cl ?; 
000180 * 'bl:.GIN' 
000181 01,0 E640 0000 LOK b.S1ATWIi 
000182 0122 b6t11 FF5C b(,t.L b.L5 

MEMuNY MU!)ULI:.MEMOKY i:lYTE.ADOKI:SS 000183 * 'lNTI:.GI:.R' 1:;; 
000184 0124 foSCO fEE2 LAb 1.0+"] 
000185 0126 96CO FI:.DI:. LAb 1.U+5 
00018b 01':6 91'87 !:i]L> 1'$~7 000187 * INUU (ME:MORY bYTE;. INI-'UI MEMURY bYTE !!O~); 
000t 88 0129 OFOO OOOb X Nb NOP < IOWuRI)+b 
000 89 01,13 (840 FFH. LOK 4.Nb+l 
000190 012U (F40 FEDA STR 4./)+8 
OU0191 012F 1)3CO 0000 I-' LNJ 5.Jlu 
000t 9 £ 0131 F~(O FEU!> LAb ·7,0+ "] 
000 93 O13j 9tlCO Fr:.DO LAc 1.0+4 
000194 013, 9F81 :;Ttl l.,/)7 
00u195 ODb OFOO OOOB X N7 NOP <IOWOKD+8 
00019(;1 01311 1:.840 /,-F!-.r:. LDK b.N'7+l 
000197 013A EF"40 FtCO :;lK b.0+8 

0 000196 013l 03(0 0000 f' LNJ 5,JlO 
88g~6~ * INOUT (MyM~RY MODULt, lN~UT MuDULE ADDRE:'S tlO!!); 

* 'IF"' '131 ·S' @1.0tl ME:MOkY MODULE '1:.(;)' 1 000<:01 * 'lHEN' 
0000102 013E t:840 FtC5 LUi-< 6.0+4 



1ULie CI{MS3.·l{tll u·.lAl{l>ktALlIeI{ I PUNCH 111 (SA~) PAule 103 

000,,03 0140 oB09 titl/N o.>Ll!) 
000.:04 * AD)I{IeS!) IS ;= 'HtX'\ijOOO)'UNION"blTS'@l~tl@MtMUI{Y bYH. 
000,,0, * ttLSE' 

(~ 888~g~ 8iZ; C840 FE.C3 LOR 4tl>+~ 
~j 4041 SOR 4.1 

000~01l 0144 l470 8000 Ok 4.::~32-'b8 
,;If" 000,W9 0140 Cf40 FEBF srR 4.0+0 

OOOdU 01411 Or8b p >L10 
000,,11 0149 L15 tl.lU $ 
00021" * AOJRE5S IS . - '/:'IITS' t'1,. HI MEMORY /:'IYlt; 
OOOd.3 01 .. ':1 1;840 FtBb LOk b.O+5 
000,,14 014U b041 SOt< btl 
OOOi::l~ 014l H40 I-I,-b':l Slk b.O+b 
0004:1b 014E. Lib tf.lu $ 
oou"n * , I ~ t 'LOCATION'\BUt-FIeR!@NUMbIeK Or" COLUMNS I O!@) 
000,11:1 * 'Nie' AOIHIeSS IS 
000.:1\1 014t E840 0000 P LOI{ o.NuMbl:.~ 
ooo42V 0150 bOo1 SAl{ b.l 
oooal * , IHE::I'I' 
oooal * 'tH,GIN' 
000423 0151 OrOO 0000 x N8 /II at' <bUt-Fl 
oova .. 0153 t:A40 FHE AUli b.Nij+1 
ouoa, V155 t940 FtbO CMI{ b.l>+b 
OOO.:2b 0157 0901 0012 bl L17 
000,,27 * LAi:ltL <- . - 'LI Tf:.I<AL' (MJI) ; 
oooal! 0159 E.1I70 4041 LVI{ b.=19777 
000,,2':1 015b f.t-40 0000 P SIK b.LABtL2 
000.:30 015LJ I>tl40 0000 P Ll>k $I{"SU lOA 
000231 V15F (1140 FIeAb Lim $1{4.0+b 
OOOdl 0101 v3(0 0000 P LNJ 5.JI{Ie 
UOO.:33 I{f.PORl IeRROR; 
VOOd4 010.3 FIKO FE.A3 LAIl , .1>+7 
000d5 VI65 9tKO FlebB LAb 1.T18 
OOO.<3b o 1b"' 9t-87 SIll 1.Sb' 
000,37 Olbll 03CO 0000 LNJ 5.II"PI 
000<:311 * PUI TtXT (" . ME.MUI{Y AOI>KESSS") ; 
000,0':1 * ·I::.NI>' ; 
00V;,;4U Vlbll f'i:lLO FE.9( Lll LAo 7 .v+' 
00Vi::41 Olb( 'iBlO Fle9b LAtl 1.U+3 
000"4,, 01bl::. 9FIl7 STb 1'$~7 000,4.3 * I NUU ~ R lI/IIut;, INPUT I{ANGt eOe/; 
OUO<:4 .. vlb~ 01'00 0009 X N9 NOP <IUWU v+\I 
000<:45 0171 E840 FFF~ Lvi< b./II9+1 
00U,,40 0173 Et-40 fE94 Sll{ b.U+8 
000147 (ill~ 0310 0000 P LNJ ,.JIU 
000,,411 * 'H' RAN:J1e 'Nt' 0 
OUV,,4'i * 'TH~N' 
uuu<:!>U * 'IjtGIN' 
000,,51 017' 1e640 flab LvI{ b.0+3 
OUU<:5.: 017'1 b901 0019 tl~ .. b.Ll9 
000,,53 * LAtileL 2 .- 'LITI::.KAL' (RI;.) ; 
000,,54 017b l670 !>24~ LDi< 4.=21001 
UOO.:5~ 0111.1 Ct-40 0000 fJ 5TK 4.LAbEL2 
VOO,~b on~ D84U OOUO fJ LvK SR, .:'Ie 1WA 
000<: ~., Olbl l640 fESl .. Ok $R4.0+3 

( 
000,,51:1 * LUIIO 1{4 k5 (kANGt. lLIeAK) ; 
OUV,,5':1 0111.3 l;3(O OUUO P LN,; !>.Ji<1::. 
OOO"bO * I{IePUl{l ~RRURi 
OOO,bl 0185 FbCO FE81 LAb 1.1>+ 7 
OOU"b, 01 tS 7 9BCO FE.A3 LAo I.T20 
000~b3 01119 9F87 STb 1.s.b7 
UOO,,6" OU;IA D3(0 0000 LN,; , .IIKP1 
000':b5 * PUI TI'-XT (II, I{ANI.:IE IeRRU" $") ; 
00U,,60 OIIlC FbCO FUA LAo 7. U+ , 
000"b7 018te t:064(j FE74 LUI{ b.LI+3 
OOO<:bl:l 0190 ll'07 S11{ b.s.tH 
OOU,b'i U191 U3l0 OOUO LI';,; ,.JPN 
OOUt7u * PUT NUMbtR (I'IAN('t.) ; 
00001 * '~NO'i 
OOO~ 7<: * '~NO' i 
OUon.3 ** n MAR" ::'I::.NS~ THieN I>AIA UN <- lARVS; 
OOOl74 0193 L1'i I::.Qu S 
000,,7, * OJ ~, 'biTS' elf 12!! PUESLiO lAKO STATuS '~Q' 1 
OOUt7b * , TH~r.· 
00ul77 * 'bleulN' 
000.:7b 019.3 b2l0 OOOU Lb fJU~SUU."100U' 

019~ 1000 
OOon'i 019b 05Ab obt- >L21 
000<:80 * 'lN1t('IeR' TIeMP; 
OOo.:tll * I::.RRUk LA::IlL . - 'L 11 t;.I{AL' (N2) ; 
00028" ** 40 lULUMN 1; 
000,113 U197 1e870 4t:32 l.LiI{ 6.=20018 
OOO<!S .. 0199 I::.r4U 0000 P SII{ b.LAb~l.l 
OU0211, * , I 1" 'bll S' !ll.l1!! fJUIeSUU CAk", STATUS '~I.I' 1 
000,,60 * 'THieN' 
000267 U190 1:12l0 0000 fJ Lb fJU~5UO.l'0800' 

°1 91.1 oeou 
OOO~lIb o 9t 051;7 pbf >L22 
000.::89 * ll~P . - O!O * LIIUAr 
000<:90 * 'tLSl::.' 
OUOl91 019t- l840 0000 P LEiI{ 4.LII$Ar 
000",9" UIAl 4f14 MLv 4.20 
OUO,9;1 UIA.! CF40 rEbl STI'< 4.0+4 
OUO.:9't 01A4 Ot-Bb b >L.13 
000':95 OIA; ~e40 0000 P L2<: LUI'< o.LV:hAF 
OuO.l9b 01A7 bF2e MLv b.40 
000,91 OIAb t.F40 FE.5b STI{ b.lJ+4 
OOO,,9b * TI::."lP . - 40 * LIIUAfi 
Ouv<:9\1 Ut AA L23 I::.("u S 
OUO.30u OlAA o 00 0000 N10 NUfJ <!jUrI' 1 
UOO.301 U1AC E.840 HFIe LDI{ b.N1U+1 
00U.30" OIAt I::.A40 1-E.55 AI>U 0.U+4 
OOVjO;; OlbO FBlO 1'f.54 LAIl 7.0+!> 
00U.304 Olb.: ~F07 srK ~I~~6RD+7 vou:;o, OHl3 UFOO 0007 X Nll /IIOf' 
000.306 01b~ l840 t-Ffl::. LLii< 4.N11+1 
OUO;l07 0lb7 Cf40 FE41::. 511{ 4.U+b 

C VOlJ308 * lOll) (bUFH:R1 @TIeMfJe.ktAU eO!!. NUMBER O~ COLUMNS); 
OOU~O':l 01b9 Otl40 0000 P LvI'< 5 ./IIU~lpt ~ 
(1)0.310 OHlb I>f40 fle4b SH< 5.0+ "' 000;111 OUiI) 0310 0000 fJ LNJ 5.J1L 
OUU.3I~ OltlF U3(0 0000 fJ LNJ ~.JS~ 
0003U * lHl::.l" STATUS fuR IekROI{S; 



00031" 
0003b 
OOO~lb 
000317 
Ou031li 
U00319 
000320 
U00321 
000;;2l 
00032;; 
00032" 
OuUj2~ 
00032b 
000327 
0003211 
00032'1 
000330 
000~31 
00033<: 
000:133 
000:13 .. 
000~3~ 
000:l3b 
000337 
000:33& 
000~39 
00034U 
000.;'41 
000;'42 
000:143 
000344 
000345 
000346 
000~47 
0003"b 
000;;4'1 
00035U 
000351 
ooo;,S, 
uo035::> 
000354 
OOO~S!;> 
00035b 
000:;57 
000351: 
0003S'1 
00036U 
000361 
gg8~~~ 
000364 
00u365 
000;;60 
OOO~b -, 
00036b 
00036'1 
000.;70 
000.H1 
00u372 
000n3 
OOOj1't 
ooon~ 
OOOnb 
000;;77 
00037b 
00037'1 
OOOj!lu 
000381 
000;18" 
000;1&3 
uOO;l84 
000~85 
u0038b 
000387 
000:;8li 
000389 
000j90 
000391 
(j0039.:: 
00039;l 
U00394 
000::195 
00u39b 
000397 
00039b 
(j00399 
U0040U 
000401 
Ou(j40l 
00(j .. 0" 
000404 
00040~ 
00040b 
000407 
00040b 
000409 
OOO"lU 
00041! 
000412 
u004U 
(j00414 
000 .. 15 
(j0041b 
0(j041'7 
(j0041b 
000419 
(j00420 
000421 
00042;< 
000423 
(jou424 
(j0042~ 
001,)42b 

l11LE 

81a 
ulC4 
OlC~ 
OlCb 

olCII 
OlCA 
OlCb 
OlC('; 

VICi) 
VICt' 

OlUO 
OWL 

ul!)3 

V lV5 
OlD7 
OWII 

UP)9 
U Btl 01 C 
OlUU 
U 1I)F 

OlEV 
V n.l 
011::3 
01E4 

OlEb 
OlEli 
01109 
OLEA 
OLE<. 
OllO 
OlEl 
011'0 

Olf2 
Olfj 
OLF!> 

01Fb 
ulF7 
UIF9 
ulfo 

OIFiJ 
UHf 
OiOO 
0201 
020i 
0204 
020!l 
O.!Ob 
02011 

020A 
U20C 

UiOU 

U,OF 
()211 
(J212 

oon .. 
0,,16 
U"lts 
OdA 

Odu 
vll( 

Odto 
ui20 
OiZ! 
Ua;) 
0<:;:4 
()2;<:;' 
0;:26 

CRM~30'R~V ~'oLARUR~AUER / PUNCH TV (~AF) PAGl .04 

OlCl 

~2CO 0000 
bOS5 
b04l 
bD02 
0981 0046 

C840 uOOO 
C2D4 
4U20 
0984 

8740 FE3b 
01'114 
011J0 

bCOl 
H40 FEn 
0103 
011)3 

11740 Fl2!) 

~840 F~2tl 
bl09 
bA35 

lll40 FE2A 
bUOl 
0997 
CIl40 FI::23 
4001 

91154 
U810 0000 
~001:i 
Of40 FE20 

AIl40 FUA 
lOOl 
2~01 
F820 0000 
F207 
0457 
b840 Fl12 
OF30 0000 

OF9& 
t:1l40 Ft:Oi.l 
bOOl 

9856 
(810 0000 
C~70 FfOO 
<'F40 Fl09 

i.l840 FE.03 
5001 
!:>t:Ol 
Ats5~ 
F820 0000 
10411 
C457 
b840 FDFA 
CF3U 0000 

8ACO t=Ofb 
Of-C9 

020D 
8740 FOf-3 

Etl40 fOri 
bE.Ll9 
bAOl 0047 

'11140 FOlC 
E810 0000 
£910 0000 
093C 

6041:i 
I::F4(j FDE.? 

C810 0000 
4048 
(f40 fOU 
lEOl 
1001 
IlFF 
li2CO 0000 

x 

1\ 

x 
" 

x 

* ** LOll 
* * * 

* ** * * * 

* 
L2~ 

* 
L2b 
L2'7 

* 
* * L21:i 

it 

** * * * 

* 

* * 

* * 
L.30 

* 

* 

* * L31 

'ENLl'; 
80 COLUMN MAR~ ~£N~l; 

EQU :0 
tlFo 'flll::" @Zoll@ PUE::'DO CAKU ~TAluS 'EQ' ,Hi:.X' (2) 
'lHlN' 
'tiEG1N' 

LLH 60PUI::~OJ 
SCK 6.5 
~OK 6014 
C~l\! b.2 
tiNt. L24 

'IN1E~I::.R' OATA RIGHT bYTE.! 
bLAN~ ~TKObi:. I OAIA UR vATA / tlLANK SIRUbl; 

Lvi< 
LLH 
CMV 
bNt. 

CL 
ti 
t:.LlU 

LOll 
~TK 
E(,iU 
HiU 

CL 

LOR 
AD\! 
bGi. 

DlLI:Tt:. bLANK::' 

LVK 
50L. 
ALiv 
LOt< 
LLIi 
OR 
LVi'( 
~1i< 

b 
LOK 
::'OL. 

LDr< 
LOR 
ANI) 
::'1t< 

LOt< 
!>OL 

e8~ 
LOi< 
50K 
Uk 
LOr< 
~lK 

'iF' 'biT~' @l:ioO@ BUFf't:.RH!O* 'ELI' 'HEX' (201 
'THlN' 

OAIA kl~HT tiY1E := FAL~~ 
4,bUfFl 
40=$k4 
4.32 
>L25 

't:LS~' 
0+4 
>L26 
:0 

b 01 
600+4 
:0 
:5 

DAIA Rl~Hl !:lYlE. 1= Tf(Ut:i 

'FUR' 11=0 'STlP' 1 'UNTIL' 3~ 
1)+ 1 

'DU' 
'!:ll~IN' 
boO+l 
bo-39 
bo>L24 

'!iI;Tt:ulk' TEMP; 
ANO COMPK~::'::' UArA; 

:f~~N~ATA KIGHT bYll 'l~' TKUE 

600+4 
'tlc;GIN' 

bol 
>L30 
4,0+1 
401 

TEMP 
10=$R4 
~o<bUfFl.$Rl 
5.8 
~.0+5 

'l ... O' 
2,D+! 

tiUFF~R@I@:=T~MP'UNION"BITS'~I:i,U@BUFFER@I*2+1@; 

Zol 
201 
'o<bUFf-l.$Rl 
'r,=$k 1 
~0=:OR7 
3,0+1 
50<bUH1.:liR3 

>L31 
60V+l 
6tl 

,~. St:' 
'b~G!N' 

Tt:MP 
1,:::5R6 
40<I:IUH-L.$kl 
4 0 ::l'FfJO' 
40D+~ 

~00+1 
~.1 
~:"I 
20=:OR~ 
ro<bUf-Fi.:OR2 
'08 
40=:Okl 
30Ll+l 
40<tiUFf-l.:Ok3 

'E~O'; 
'lND'; (UF FON LUO~) 

INl 0+ I 
b >L211' * 'I::.NOo; (OF H ::.TATlMENTI ** COM~ARt: A~Cll VALU~~; 

L24 E.LlU :5 
L32 CL 0+1 * 'FOR' 1:=0 '::'II:P' * 'bE~lN' 
L33 LUi< 60U+l 

'UNTIL' 3~ '.DU' 

Avv 60-39 
bGe:. 60L34 

* * it 

'INTI:GEk' TEMP bUFf-lRolt:MP CHAR.COLUMN; 
'IF' tlUFFI:R ele 'NE' <.HAK ~l@ 

* 

* 
* 

LUI< 
LVr< 
CMt{ 
bt. 
sut{ 
::'1f( 

LVK 
~UK 
::.H< 
AD\! 
SOL 
AUv 
LLH 

'THEN' 
'bEGIN' 

10D+l 
60<I:SUFt-l.:Okl 
60<CHAk.$Rl 
>L35 

boll 
b,I)+4 

Tl~P bUFFER .- 'tlll~' ~ti,8e BUFFE.kel*; 

Tt"lP CHAI< 
40<CHAR.$Rl 
408 
401)+5 
101 
1,1 
10-1 
50PUl::'D;) 

.~~~~.-~--.~~~-----~~~~~~~~~~~ 

o 



C.·: r 

OOU .. ':I 
000421> 
000 .. 29 
000 .. 30 
OUO .. 31 
000 .. 3, 
00043j 
000 .. 3 .. 
000 .. 3~ 
000 .. 30 
000 .. 37 
000 .. 30 
000439 
00044\) 
00044! 
000 .. 4, 
00(; .. 4.:1 
000 .. 4 .. 
00U .. 4~ 
UOO .. 40 
OUU .. 47 
000 .. 4/J 
OUO .. 49 
OOO .. ~O 
OUU451 
0004~': 
OOU"~:; 
\)OU4!> .. 
00045~ 
00U .. 5b 
OU0451 
0004~1;! 
OUO .. 5\1 
000 .. 1>0 
000 .. 1>1 
OU041><: 
00041>:; 
00041>4 
OU041>~ 
00041>0 
00041>7 
000 .. 1>0 
OUO .. 1>9 
00U47(; 
0(;0 .. 71 
00047(. 
00(;47.:1 
00047 .. 
00047!) 
000470 
00U477 
0004'lb 
00047<j 
000480 
OU04i)! 
0(;048j( 
0(;0"8.:1 
OU0484 
000485 
000460 
000487 
00048b 
00048'1 
00049U 
000491 
000492 
000493 
°8°49 .. o 049~ 
OU049b 
000491 
OU049b 
OU0499 
000~00 
000,01 
ooo~o.: 
OOO~O,; 
0(;U!>04 
000!)05 
000,00 
OUO,07 
UUU,Oij 
000!>09 
000,10 
000!>11 
uOU~l" 
OOO!>D 
000,14 
000,1:; 
OOO,lb 
000,17 
OOO~Hb 
000!>19 
UOO!)20 
000,21 
OOO~U 
000~2,; 
UOO,24 
UOO~2' 
OUO,20 
000~27 
000~2b 
000,29 
OOO,:;U 
OOU,31 
000~3" 

(
"" 000,33 

" 000,34 
I 000~3, 

.'" 000,3b 
000531 
00053& 
000,39 

T 1 fLL 

U,,':IJ 
Oa9 
0221\ 

U22b 
022(, 
(;"a. 
OdO 
()<::;1 

Odj 
ud, 

(;<.n 
u239 
uni> 
Ode 

Udt:. 
0':40 
0<'41 

Uj(4j 
0;::44 
Oi41> 
U<:47 
U<:4t:\ 
0,,49 
0':4/\ 
0j(4ti 
0.:41) 
024f 
O.:,U 

02'" 
UZ54 

(USA 
025(, 

U2,£ 
(;"oU 
02b.l 
0264 
0.100 
(;2b7 
0':09 
020tl 

O<.ou 
020f 
(;;:11 

027:; 
027!; 
0;::11 

onll 
027A 

(J2'1e 
(;271:. 
027F 
U2tiO 

0':11, 

nbb 
O,bO 

U2tlt:. 
OZ90 
02\1.1 
029:1 

0,,9~ 
U297 

0299 
029tl 
0290 
0;(9F 
02Al 

02A.I 
0':;A4 
02A(> 

02AIl 
U2AA 
02AC 
(;2AO 
02AF 

50~5 
504F 
5E01 

9b;5 
9F40 t-OU9 
flll.O FU08 
EF01 
('f40 f006 

9F40 FOD5 
u3(0 0000 

9&40 t-O(9 
£810 0000 
1:.201> 
Et-40 FOL1 

(810 0000 
C204 
(t-40 fOU 

l!:.Ul 
O;::CO 0000 
,055 
,04F 
5EOl 
9b55 
10ul 
9t-40 fUbA 
FbCO FuB9 
1:.1'07 
l.F4(; FOb1 

9F40 FObb 
03(0 0000 

bACO FUAA 
Of81 HUI> 
025A 

1:.870 41:.33 
Ef40 0000 

(1110 
(F40 
fBC(; 
9bCO 

~~g6 
UII40 
uf40 

11080 
UOOO 
FuA1 
0000 

0007 
FFfE 
FD99 

FII40 OOOU 
FF4() FU90 
1)3CO (JUOO 

t,840 OOOU 
1;;970 Z008 
090C 

(870 9000 
(1-40 0000 

02(0 0000 
!)055 
~04F 
Df .. O FObl 

OrIn 
02t13 

t,1I40 0000 
1:.2LJb 
b047 
H40 I-U7A 
03(0 0000 

Etl40 F011> 
b9t18 

F-Ileo 1'075 
9beo FDA3 
9F&7 
03CO 0000 
0295 

t.1I70 tlOOO 
H40 0000 

(,870 4£34 
(1-40 0000 
Fb(O FOI>l> 
91lCO 0000 
9FIl7 

Ab(O 0000 
AFCO FObO 
03<.0 0000 

tll40 0000 
1::970 2008 
098F 
FBeO FO!>6 
9BCO 0000 

f' 

P 

" 

P 

p 

P 

f' 

P 

P 

P 

P 

* 

* 
* 

* 

* 

* 
* * L35 

L34 

* 
* 

1'112 

* 

* * * 

* 
* * 

* 
L3b 
* 

L31 
* * * 
* 

L38 
* 
* ** Rt.AU 

* 

* * 

PAGI; 105 

!>(i< 
SUI< 
AUV 

MUL 
::'1i< 
LAb 
51 I< 
::'Ti< 

!).~ 
~ .15 
~.1 

CO~UMN ;;I(I+1)*"-L)*('tlITS' @l,12~PU~SDOCARUSTATUS+l); 
1.;$1<5 
1.0+1> 
l.0+7 
b.ib1 
4.U+II 

sri< 
LN", 

(UMPAI<t:. A5(11 (Tt:.Mf' BUffEl<,TEMP CHAI<,~OLUMN); 
1.0+9 
5.J(A 

LUi< 
LuI< 
LLI1 
!>1t< 

Tt~P bUFFl;;1< ;; 'biiS' ed,O@ IlUFFEkelel 
1.0+1 
1>.<I:iUF-FI.ikl 
I>.;$kl> 
I>.U+4 

TE .. P CHAk 
4.«HAk.$k1 
4,;:101<4 

,. 'biiS' ed'O@ CHAR@le; 
L(;K 
LLH 
STi< 4.U+~ 

COI.UMN :=111+1)*2)*('blIS' @1.12@f'UESVO (ARO ::'IAIU5+1); 
AuV 
LLH 
5(1< 
:'Ok 
AUV 
I',UL 
SOL 
:,Ti< 
LAb 
5TK 
5Tk 

STK 
LNJ 

'I:.NV·; 

Itl 
~.f'UI:.!:iV;) 
S.5 
~.1~ 
~.1 
1.=$k, 
1.1 
1.u+1> 
"l.U+1 
1>.$Uf 
... V+1l 

COMPAk!:. A!:itl1 (Tt:.MP bUF-f£R.TEMP CHAk.~ULUMN); 
1.U+9 
,.JCA 

'ENu'; 

INC U+l 
b L33 
t:.WU $ 

ERkOi< LAbl:.L • - 'L 1 HkAL' (1'13); 
Luk 6,=2001~ 
51K b.LAbt.LL 

!>TArU::' SHUULO ~E ,- 'H£X' (!lUBO); 
LUK 4,;-321>40 
!>Tt< 4,!:iTAIU!> 
LAtl I,U+4 
LAtl l,bUfFl 

~6~ !I~~6ku.7 
Lui< S,N12+1 
STi< ,,0+, 

luLO IbUFFEk @Oe,l<tAu eO@,NUMbER OF- COLUMNS); 
LUI< l,NUMbl:.~ 
Slt< 7.0+1> 
LNJ ,.JIL 

'11-' 10 'Nt.' 'rlEX' (2008) 
'THI:.N' 
'bl:.(,l"" 

LUI< 1>,10 
eMI< 1>.=6200 
bl:. >L31> 

LUK 
STri 

!>I'ATU!> !>1uULU bt:. ;: 'Ht:.X' (90uO); 
4,=-2bl>"l2 
4,!>lATU::' 
A:'Cll blT ;= rblTS' ~,,12~ !>fAfUS WAS; 

'END' 
LLrl 
5(k 
SUri 
STI< 

tl 
f.Wu 

'EL!:i!;.' 
>LH 
$ 

A!>l.11 till .- 'bIT!>' @1.1e STATU!> WAS; 
LOri 1>,5TATWA 
LLH 6,=iHI> 
!>Ut< 1>.7 
!>ll< 0,0+2 
LN", 5.JSE 

CI1I:.CK !>TATU!:i F-)K EkHu1<5; 
'If' ASC1I biT 'EQ' 0 
"Hb~' 

LOt< 
bNt.L 

I>,U"2 
1>,>L36 

f'UT NI:.W T~XT ("ILLEGAL ASCII NuT I<EAOi"); 
LAb 7,U+4 
LAb 1.139 
!>Tu L,ibl 
LNJ ,.VKf'N1 
i;.YU $ 

STATUS !>HOULU :IE ;; 'HI:.X' (bOOO); 
LUR 1>,=-327bll 
5lK 1>,5TATU5 

EHI<Ok LAt:lI:.L • - 'L IT EkAL' (N4 J ; 
CAKU IN tllNAHY MOO~; 

Luk 4,=20020 
STi< 4.LAbE.LI 
LAb 7,0"4 
LAb 1.blNARY 
STd l,$b1 

lNOUT (INITIALILE.OUTPUT CONIRUL *O~); 
LAb 2,IUWOk) 
5Tb ;:,U"~ 
LNJ 5,JIO 

'Ir' to '£y' '~I:.X' (20011) 
'THt::N' 

LOt< 1>,10 
CMk 1>.=tl200 
bNE >L40 
LAtl "U+4 
LAb l,B1NARY 
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OUU54lJ 02tH 9f87 5Ttl l.il>( 
000,41 * INOU! (ElIIIIARY NOLlE.OUTPUI COlliI'I bUR A TlON eO@) 
OU054,( * 'ELS!;' 
000543 (;21:l': Of 00 0001> X N13 lIIuP <IOWORLl+11 

0 000,44 0,1j4 (,840 rHE LuR 4,NI3+1 . 
000!:>4!:> 02b6 ('F40 FLl41:. :>lR 4,Ll+5 
000540 ~~g~ U3CO 0000 I" LN.J 5,JIO 
000547 OFSt I:l >L4L 
00054b 0200 HICO FD4b L40 LAb 1.Ll+4 
00054'> O~bU 91>CO 0000 P LAb ltStTTOrl 
000550 02dF 9f87 5To 1.$1:l7 
000551 02(0 OFOO 0005 X N14 NOP <IOwORO+5 
000552 0"(,, 1:.840 FFFI:. LLlR b.N14+1 
000553 0,,(4 1:.1-40 I-Ll40 STR b.U+!:> 
000:;54 (J"lb u3(0 0000 I" LN.J !hJIO 
00055!:> * INOUT (5tT TO HOLLERITH,OUTPUT TA5K @O@); 
00055b 02Co FI>CO F03b L41 LAb 1.0+4 
000557 V,LA 91>CO 0000 p LAb l.tlUH 1 
000!:>5tl 0,(. 9F81 STb 1.$bl 
000!:>5'i 02Cl1 6L54 LOV 6,84 
V00560 02(1:. I:.f40 F03b STK 6.Ll+5 
000!:>b1 Oi.oO 4(56 LUv 4.86 
OOO,b, 0201 ('F40 F034 STK 4.U+b 
00056j * TO tW:'j ~U~~h~ ~bJFI-I:.R 1,860'HI:.X'(FFFF~~l 
000564 ** ('HI:.('K H~N A CARD f DATA IS N:>FEREO; 
000565 0,03 5('fF LOv 5.-1 
000566 0204 UI-40 f032 :>TR !:>,0+7 
000,67 020b 03(,0 0000 P LN.J 5,Jl-b 
OUO,6i> ViWII !-b(O F02El LAb 1,0+4 
00056'i OivA 91KO 0000 P LAd ltElUFfl 
000~70 02D(' 91-S7 :>Tb 1.Sb7 
000571 020v 01-00 0001 X 1'0115 NOP <IOwORO+' 
00057" 02DF 1:.840 FFFI:. LOR 6,N1!:>+1 
OOO~B 021:.1 H40 FD<!3 :>11< 6oD+!> 
000,14 * lOLO (bUHI:.KI IIO@,REAI) eO@.1(2); 
OUO,75 021:.3 (,870 OOA( LVR 4,=172 
000,70 021:.5 (~40 f020 Slk 4,V+6 ooo,n Od:.1 03(,0 0000 I" LNJ ,.JIL 
000~7ts * , 1 I- , bUF~t.KeNU"'b!::.R OF LOLUMN:>@ 'I'll:.' 'HI:.X, (FFF~) 
000579 * 'TH!::.I'I' 
000,8U * 'lj!::.blN' 
00U581 Ot~9 9840 0000 I" LUk I,NUMblo~ 
OUO,8.:! U2 lj 1::.81U 0000 X LUR 6 .<bUH 1. SI<1 
000,83 0(101) 60FF (MV b •• l 
000,84 0':1:.1:. 090E bl:. >L42 
OOO,S, * LAtl~L 2:= 'LlllokAL' (MOIl; 
000586 02EF C870 4V57 LOt< 4.=19199 
000587 02Ft (~40 0000 fJ srK 40 LAt3IoL2 
0005S11 02F3 U3(.0 0000 P LN.J 5,.)RI:. 
000~89 * KlotJORT I:.~R()K; 
000~90 U2F~ ~El(O FDO!::. LAb 1,1)+4 
000 91 02F 9t3CO F049 LAb loT43 
000592 02F9 'iF-S1 STb l.ib7 
000593 02FA 03(0 0000 tJ LN.J 5,VKtJT 
000594 * tJur rHT ( It t XI-loR TU MANU"); 
OU()595 * . 'IONO'; If· "'\ OU0596 ** RANGI:: (ORRt( T ,,; 
00U597 U,FC. FbCO fU07 L42 LAb 1oU+4 ~) 000598 02F-t 96CO Fv04 LAb 1 00+3 
000,99 ldOO 9f87 Slo loSb7 
OUUbOU * 1 NOU I (KAlllbl:.. I-'PUT RANbl:. @Olll; 
000b01 0301 Of(JO 0009 Yo. 1'0116 NOP < IOW()RO+9 
00060;:: U30j 1:.~40 HF-I:. LUR b.N16+1 
000b03 U305 I:. -40 f(.FF STt< 0.0+5 
()00004 0301 1)3(0 0000 P LNJ kA~6rl~NI:.' UOOb05 * til- , 172-(NUM6tR UF (.OLUMNS)*Z 
UOObOb * 'THEN' 
000b07 * 'i:l£C:dN' 
OOObOb 030'i t84U 0000 I" LOR o.NUMElI:.~ 
00Ub09 U30d 6001 :)OL 6tl 
OUOolU 030C. 1::.270 VoA(. :>Utl b,=l u. 
000bl1 OjOi:.. 11250 NI:.(.J =:IIR6 
00061" (dOr 1::.940 F(.F3 CMt< 6.0+j 
000613 0311 0901 0012 bl:. L44 
00001 4 * LAbl:.L 2:= 'Li TI::.RAL' (Rio) ; 
000t> :> 031j 1:.870 5245 LOt< 0.=21061 
OOOblb Oj15 U-40 0000 tJ STR 6.LAbI::.L2 
000017 0311 1)840 0000 P LUR SR5,:>1::.T10A 
OOOoltl 0319 (840 F('E9 LOR SI<4,0+3 
000019 * LOAD 1<4 ~5 (RAN"I:.. CLI:.AR); 
000b20 U31b 03(0 0000 P LN.J ',JI<I:. 
000021 * kl;;PURT l::.~kOR; 
00002<:: 031U fEl('O F-('106 LAb 7,U+4 
000b23 031F 9El('0 F02A LAb 1.T45 
000624 0321 9FfH :>Tb I.SIH 
000b25 03U D3CO 0000 tJ LN.J 5.VKtJT 
OOUblb * tJU1 TI::.XT ( " . RANbE WRONGS"); 
000b27 * 'I;;NO'; 
000b21:1 0324 L44 EUU S 
000029 * '1 F' 'ElITS' @lo151i STATUS WA? 'NE.' 'ANO' 
00Ub30 032 .. E840 0000 P LOk b,:>TATwA 
000b31 032b bSO., bLL 6.>L4b 
00U63" * 'bIlS' @lt14@ STATUS WA::' 'NI:.' 
UOO033 * 'THI::.N' 
000b34 * 'ElEGIN' 
000b35 032( 112CO 0000 P LI:) SlA1wA,L'4000' 

U329 4000 
000b36 032A 0503 t3bl >L46 
000631 0321:l 03CO 0000 P LN.,i ~·i:>1:. 000b3b * ,('HI:. K Sl~TUS I-OR ERROR:>; 
000b39 * 'I:.NO'. 
00Ub4V 0320 L46 I:.(,IU 3i 
000b41 * 'II-' 11) '1'011:.' ''it-X' (2008) 
OU064" *. 'THI:.N' 
00U043 * 'ElI:.G1N' 
000b44 * TRY A<>AIN: 
000b45 032D £848 0000 LOR 6, ID 

0 000b4b 032F 1:.97 2008 CMR 6.=tl200 
000641 ClH1 0920 bE; >L47 
000048 0332 L48 EQu :6 
OOOb49 * A:>K NEw :"UE5TI0N (":>E(.UNO ('ARu OFFSET STACKt;I)S")I 
000b50 033l fBLO FCOI LAb 1,1)+4 
UOOb5! 0334 9El(0 I-DlD LAb loT49 
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000052 0330 9~87 STb l,:bB 7 
0000:.;! O:nl 1.i3CO 0000 f' I..NJ :'.\iKANU 
000054 * l ; = 'Hell' (5901) ; 

(:- 000055 0339 uno :'90U I..Llk 0.=22797 "" OOOoSb 033u lF40 FeC5 ~lk o.v+l 
00005' * ~I:.T ('HAH (1 ); 
0000511 033u ~B(O Fce6 I..AI) 7.1>+ 4 
000b59 ODF 91:K0 fCU I..Ab l,Ll+l 
OOOb60 0341 91"87 51tj 1.SI;1 
000061 034, 03(0 0000 I..NJ :..VK~l 
0(J1J06': * 'I ~, I ' 'IE' 'LITt.kAI..' (Y) 
1J0006:l * '1 Ht.N' 
000064 * 'l:Il<OlN' 
01J006!:> 0344 10840 FCI:I( LOt< 6.0+1 
000066 0346 oD59 CM~ 6.89 
000067 0341 0910 bt. >L50 
0000611 * , 1 F , 1 'Nt.' '1..1 1 I:.HAL ' (Ii) 
000069 * IT .. t.N' 
000070 * 'uo 10' TRY ~GA1N, 
0000'71 034d 6Ll4t. CMv 0,78 
00067, 0349 09t.9 bNto >1..48 
oooon * I..Aot.L 2 . - 'L1Tt.KAL' (U:') ; 
000074 034A (,870 4F53 Ll.Jk 4.=20307 
00007!:> 034C (F40 0000 f' 51k 4.LAbt.L;: 
000076 1J341:: 03(0 0000 f' LNJ :..Jkt. 
OOOtJH * HlPOIH lkkOH; 
00007b 0350 FI:KO Fll:l3 LAb 7.0+4 
00007'1 (d~~ 96(0 f-00t. LAb 10 T:'i1 
00008U 0354 9FIl'7 5TI;; 1.$bl 
000081 035:' 03eo 0000 P LNJ 5.VKf'T 
00008, * f'Ul Tt.x1 ( " . t.RHUH t.Jt.<"I$"); 
OUOb83 * 'I::NLl'; 
000084 03:' 7 FbCO fCAC 1..:'0 LAtl 7.U+4 
00008~ 03:'9 9ueo FI>OF I..Ab I.T:'3 
000(,86 0::;51,1 9FS1 51" 1, Sb I 
0000111 03:'L 1>3CO 0000 LNJ :',liKPNT 
00008b * f'UT NI::W llXT ("SlOP, RUNUUT!(. L!S")! 
000089 * I::NLl u; l~~ :h,k 000090 * N: 
000091 * '1::1'10'; (Uf' PkUCt.UURt.) 
000b9" * 'I:.NU'; «)~ 51:.<0 'It.N 1 ) 
000093 * 'FINISH' 
000094 03!1t. 1l3ell FeAl L47 JMf' *0 
00009:' 0360 Ll LQu S 
00009b 0300 113(0 UOOO f' J"-.p LKSlX 
000097 III..JL LK$l:X 
OOO09t1 OkL I..II~K t:t<.$l:.lI 
000099 Xl..iJC LHRTU 
000700 XI..(JC LHk1<"L 
000701 XI..UC LHH1C<" 
00010, XLvI.. LIISAI' 
000703 (1kL I.. INK LVSM 
000704 XLue VKPl 
00070~ XI..UC Vt<.PNT 
00010b XLuC VKANW 

( 
OUO'I07 XLUC VKu<.. 
00070tl XLiJC lU 
oooloe; XL(JL 51AlwA 
Ooo/lu XLue 5TAW5 
000 III XLuC HlkTt; 
00071" XLlK f'U1:.51)0 
OOOH;! XLlK 5t. T TUH 
00011,+ XI..JI.. 5tTTUA 
00011 !:> XLUC A5t.JCl 
OOO?lb Xl..uC 1:I1NAkY 
000117 II L 0<.. kl::AI>51 
000'11; XLuC NUMbl:k 
000'll9 lILuC LAbLl..l 
OOO'72u XL(JC LAbl:L2 
000721 XL0C CK5t.M 
00072<, XLuC L2!5t.M 
000723 lILJC 51<I:.u 
000724 XLUC bUFf-l 
00072!> XL.;C CHAt< 
0007t!b lIl..uC. IOWUkl> 
000727 Xl..uC Jliil:: 
000121:> XL(J(. JlO 
000n9 Xl..u( JIL 
UOU/30 XLUl JPI'I 
OUO 131 XLU(. JCA 
00013.: XLUC. Jwk 
000'133 XLu(. J5t. 
000/34 XLv(. J('5 
ouOB!:> XI..UC JFb 
000'I3b 030': 0072 I:: 1'1 V LVKJLN.'-VKJLN 

UIIOO tkR (UUt.T 
lteL 
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I:. lV"JLP.Ll!;)T 05/19/78 1429.!:iR Vol 0!:i/19/18 1422.7 403":9900uO 
000001 TIT~t. l.VI<.JLP,'kEV 00' 
00000" 009D XDt:. KJLP 
000U03 0098 XLltF l.VKJLP 

C 000004 OOOS lK(UM CUMrI 8 
000005 OOOU 0000 0 RI:.!:>V 9,0 . .; 
000U06 000':1 0019 18 O( 2, 
000007 OOOA ,0,5 4543 4820 Tl:xT 'PUNCH 100 CARl) TE!:>' 

00(1) 3130 j 20 4341 
5244 2054 4553 

OOOUOij 0013 5420 4445 434t:! Tl:.lIT '1 UI:.(K~· 
0010 . 2400 

000U09 0017 OOOF Tl3 DC 15 
00001u OUlli !:i241 ,,1:.44 4F4U TI:.XT 'KANLlUN PUNCHESi' 

vOlu 2050 5541:. 4348 
4553 2400 

T18 000011 vU.20 (JOO( 
2041 ' 

Ll<' 12 
000012 0021 434F !:i0,9 H,xT ·1..0py A (AkD$' 

0024 2043 4152 4424 
000u13 OU21 0010 T24 V~Xl 22 
000014 002tl 5245 4144 4,52 'kI:AOI:.R CHANNtL NUM' 

002il .2043 41141 4t41:. 
454( 204t 5540 

00001:> 0031 4248 5i!24 TtxT 'bl:k$' 
000016 0033 000 . 132 1)( 13 
000u17 0034 5245 4144 5':120 TI:.I\1 'RtAVY ~EALltk$' 

0037 5245 4144 4552 
2400 

000U111 003u OOOE 135 lIC 14 
00U019 v03\,. ,2'6 4 1:.4 r' 5554 TtxT 'kUNOU'I, !:>TAKT)' 

003F ,<'2 53,4 41,2 
5424 

000020 (J043 0030 137 lIC 411 
000021 0044 4~41:. ,445 ,ao n.XT ·I:.NTl:.k :; HI:X VALUI:S' 

0047 3320 4845 5820 
~641 4C55 4553 

oooo;a 0041) F43 4F4( 2C20 11:.XT ·/e.OL, ~I:.TURN ALONt ENDS lNPu' 
0050 5245 !>455 5241:. 

2041 4C4~ 41:.4, 
2045 41044 5320 
494E 50:;5 

000U2:> 005(;; 5424 Ti:.XT '1 $' 
000024 OO!>( 0001 T41 OC 1 
00002, OO~V 6400 tSt XT '!Ii' 000020 00 t:. 012 T44 111 
OOou2'7 005F 41)41 5849 41)!>!> n,XT 'MAXIMU"! eARLlS ARti' 

000'; 4020 4341 5244 

6 320 41,2 4,24 
00002b VOod 019 T45 Lie. 25 
000U29 000\1 5245 4144 5920 H.XT 'KtAIJY PUNe.H, TOTAL' 

0061.. 5055 4£43 4B2<' 
2054 4F54 414( 

000030 007<: 2043 4152 4453 Tt)(T • (AROSIo' 
v075 2400 

000U31 OV70 0009 T40 OC 9 
000()32 0011 505!l 41:43 4S45 TI:.XT 'PUNCHtJ i' 

007A 4420 2400 
00003:; 007' ~g~~ 149 ~tXT 21 
000034 0010 5241- 5220 'I;I<I<OR CARLlS UFFStTt 

00110 4341 5244 5320 
4f46 4653 4554 

OV003, 0080 2053 ,441 434t:! 1txT • !:>TA(Ki;.Oi· 
OOS':I 4544 2400 

000030 OOtld oOOt T52 ~txT 14 
OOov3'7 OOB( 2(20 4552 5241' · , I:.RI<O~ EJI:.c.T~' 

00111' ,ao 454A 4~43 

6424 000038 009j 007 T54 9~XT / 
000039 0094 5045 524':1 4659 'Vt.l<lfY)· 

Ov9"f 2400 
00004\i 009M lVKJLP f:QU $ 
000041 009tl 8FO 0001 iI. SAY':' ~lKe.OM+l,l·0011· 

v09A 0011 
00004" * ·DI:.{'lN' 
000043 009b OFSl 0210 ti Ll 
000044 * 'lNI£{,tk' TI:.MP; 
000045 009D OrCO FF62 KJLP ~Tp 5,0 
000040 * 'l~ • 10 .t.I.I. • ... tX· (20011) 
00004/ * 'IHt::N' 
00004B * • tlt.(:dN' 
000049 009r tS40 0000 LLlf< 6tlO 
000050 OOAl t910 2001l eMK b,=8200 
000051 OOA3 09811 bNt. >L3 
000V5" * 'If,' ·tlIT!;)· &'1,121i PUI;::'OU <.ARv STATUS 'f:I.I' 1 
000()53 * ·THI:.N· 
00005" * 'c,:l rot LtlTtR K 
000055 * 'tLSl.· 
000056 00A4 82CO 0000 P Lt:! PUt::SDO,l'1000' 

00A6 lOGO 
000u51 VOAI 0,01 0000 P bbT LUI< 
00V05tl * 'GJ 10' Lt::TT~H V; 
00005':1 VOA':I 113(0 0000 P JMP L£1v 
OOOObV * 'ENO' ; 
OOOObl OOAb L3 E:Wu !Ii 
OOOVe, * LAtlt:.L 1 ,- • LI T I:.HAL' (Pll; 
000063 (lOAd tpO ,031 LLlK b.=20,29 
000064 OOAO I:. 4V 0000 P :>11< 6,LAi:iE.Ll 
OOOVb!> OOAF 1'8(0 t-F52 LAD 7,0+2 
000066 OObl 9beO 0000 P LAb 1,SI:.TIO,", 
000061 OOb3 9rS7 STu 1,$t:!'/ 
000060 * INOUI (S£T TU ,",OLLtRITH, OUTPUI TASt<. @O@); 
000069 00b4 Ot-OO OOO!> X Nl NOf' < lUWOkO+, 
OV0070 OObo eS40 HFt LOI< 4,Nl+l 
000071 vObtl eF40 H4A :>TI< 4,0+3 
000072 OODA D3eO 0000 P LNJ ',JIO 
000073 * !:>TATuS SHOULLl tit:: ;= 'HtX' (BOOO) ; 
000074 001':1( £870 11000 LI)I< 6,:;-321b8 
000u75 8g~5 I:.F40 0000 P srI< b,STATU5 () 000076 FtKO FF41 LAt:! 7,0+;/ 
000071 (lOP ':IB<'O 0000 P LAU 1,blJft-l 
00007b UO 4 9FS7 Sl d hit:! '/ 
00007'J 00e5 4C54 LDv 4.84 
OOOOSV ooeo (F40 FF3( 511< 4.D+3 
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00U08! OOCIl 5L50 5~~ ~.80 
00008<: OOL" Df40 f'F3A ~.0+4 

(~' 
000U83 * FILL bUFFt::H (tlJFFl:.k hilO. 'HIo"" (FFF) ) ; 
000084 OOLb 1'870 OFFF LlIk 7,=40"5 
000U85 OOCl> FF40 fF37 STk 700+, 
0000110 OOCF I)3LO 0000 I' LNJ , ~.JHJ 
000OS7 * Ht::!iloT kANDOM O/llA (CLI:.AIO; 
000u811 OUlI! ~bCO FF30 LAp 1.0+2 
UOO089 0003 9BCO 0000 I' LAb !t!iUTu/l 
000090 OOU5 9FII7 ::'Tu 1.ib7 
00009! OODo 03CO 0000 I-' LI'<,J ~.VKI<HO 

gg8~~~ * l.HHH.l Hik¥L! 0008 11740 0000 I' CL 
000094 * lHH1CL ,- 0; 
000095 OUVA 11740 0000 P LL LHkTLC 
000U90 * LOW AVOHt::!iS , - ZVOLH; 
000097 * INPUI AC:JAIN; 
000098 OOOL £tl4U 0000 I' LOK o.LViLk 
OU0099 UOO!:: f;f40 0000 P !ilK o.LO\>oAU) 
OOO!OU 00100 L7 IoQu i 
OOOlOl * A:'K hlow l.IUI:.::'Tl:m ( "PUNCH 100 (AHD h.S T °ECK$"); ou010, Ool:.u FbCO H21 LAb '7.0+2 
OOO!Oj OOlt 91KO FF20 LAb It Til 
000104 Ou£4 9FS7 !iTp l.$bl 
00010~ UOt:. 03C0 0000 LI'<,J 5.VKANw 
000106 * TI:::MI' ,- 'HI:.X' (:'90U) ; 
UUOl07 UOt::7 t:S70 '900 Lv .. 6.=U'(97 
OOOJ,Ob U0t9 t:.F40 FF17 :.Tk 0.0+1 
000109 * I>U LHAk <Ttl'll-') ; 
000 J.l 0 UUtb ~IJ(O ~Fl0 LAb 7.0+2 
000111 UOlo" "IKO FF13 LAb J,.0+1 
0001l, UOtF ':If87 51b l,ib7 
000!13 OUFlJ 03CO 0000 LNJ 5.VK(JC 
000 J.l4 * 'il- , T£MP 'tCol' 'LIltHAL' IY) 
000 J.l5 * 'THtl~' 
000110 * 'BtI:>IN' 
000117 00F2 1:.840 FFOI:. LOK 6.0+1 
000 J.l b 001-4 b059 CMV 6,b9 
000119 OUF, 09Sb bNt; >L9 
OU012u * TYI-'I:. Uf PUNCHI:.!; , - 'L!IIoI<AL' (RII 
00012J, lJOrb 4C,2 LVV 4.b" 
OOulU oorr lf40 OOOU I-' 5TR 4.TVI'IoOF 
00012;l * lAHO!; :'1-'£CIFIl:.v ,- 100; 
000124 Ourx ~C64 LOV 5,100 
00012!> OOF OF40 0000 I' !;TK 5.CAI<Ll!;5 
00U12b OOFe 0310 0000 P LNJ ,.JWI< 
000127 * wAil fOOH KETURN; 
00012b * 'GO TO' PUNlH; 
000129 * 'tNLl' 
OOO13lJ UOrt Ol'bl U141:. IJ LID 
000131 * 'lL:>!:.' 
00013<: 01110 L9 I:.lolu $ 
000133 * Ill' ' nM~ 'NIo" 'LlTtHAL' ( .... ) 
00013 .. * 'THI:.N' 
UOO!3~ * 'I:>:) TO' 1 "I-'UT A(,AIJ'H 

( 00013b * TI<Y AI>AIN; 
oou L,., UlQU lIl40 HOO Lv .. 6.0+1 
OOOl3b (;10" bi)4E lMV 6. '111 
OU0139 OIOj 09DD b .... 1:. >L'I 
000!40 0104 L12 Wi" 

I'il:.w$UUI:.:'TlJN 000141 * A:>K ("HANOOM PUNCHI:.5$"); 
UOO14;:; 0J,U4 !-EKO fEFO LAu '7.0+2 
000143 0100 'JIKU HIU LAb 1. Tl3 
00014 .. ulOIl 9Fb7 STb 1.$b'7 
00014~ lJJ,O':l v3LO 0000 LN,J ~,VI\.ANCol 
UOO14b * 1.11:.1 CHAH lTEMI' II 
000147 vl(lb t-IKlJ ~I:.~b LAb 7.1)+2 
000j4b (J 11) V ':ItlCO Ft::F3 LAb J, .0+ 1 
00UJ.49 0101' 91'117 5Tb 1 • $1:17 
UOO15u UllO OjCO 0000 LN,J ;.VK(,L 
000151 * Il~ , TI:.MI' 'I:.lol' 'LITERAL' (V) 
00015, * 'THI:.N' 
000153 * 'IJIo"lN' 
0001~4 011" 10840 F£tt LVK o.U+l 
00U!5~ Ul J,4 b059 CMv b,li9 
UOO15b 011~ 0986 bNt: >L14 
0001~1 * lYI-'E. Of- PUNCHt5 ; ;; 'LIIE.kAL' (R) ; 
000J,511 * 'IoNu' 
000159 011b 4C52 Lliv 4.1l2 
00016u 0117 lF40 0000 5TK 4. TYI-'I:.OF 
000161 * 'tL:>t:' 
00016, * 'btG1N' 
000163 0l1'J UFbl 0115 b Ll; 
UOO164 o liE; L14 llolu $ 
000J,6~ * IlH nM~ 'Nt' 'LITtHAL' IN) 
OOUJ.f)b * 'THlN' 
000167 * '(,0 TO' TRY AGAIN. 
00016b * NUl y Ok I .. ; 
00U16'1 l!ll tl E.S40 Ft:.E5 LOK b.U+! 
OuOl7lJ uliD 0041:. CMV o,7IJ 
000171 OliL 091:.0 bNL >L12 
OOOj7i. 0111' L17 Evu $ 
Ou01H * LAtJIoL 1 ;= 'LITI:.RAL' (Pi) ; 
00(Jj74 o llf- tS7u ,0~2 LOK 6.;;20530 
ooon~ uIZl £F40 0000 P !;T" 6.LAtJtLI 
lJOOl7b Old fbCU FEOt LAb 7.Li+2 
OOU 117 uti5 91)CO "!:.FA LAu hTlIl 
00U170 ul21 9~1I7 5Tb 1. $131 
00017" U 1.2b D3l0 0000 I' LN,J ~.\iKAN!.I 
OU011lu * A5K Ni:.W ~UI:.5TION ( "LOI'Y A CAHV$"); 
OOullll * Gt::l CHAR (TtMP ); 
OUOlS, ('l"A fblO Ft.07 LAu ( .D+2 
00U18:; (,12C 91KO FE-.04 LAb 1.0+1 
UUOlll4 ('!2L "Fb7 51l> 1,ib7 
UOOlb5 (;12f li3Cli UOOO P LN,J ~, VKl:>l 
OOOlllb .. 'If' TI:::MP '1'110' 'Ll it.RAL' (N) 

(: 
OOUjll7 (;!3! 1:.1l40 I-I:.Cf LOt< 0.0+1 
OOOJ,&b (,D:; bU41:. crw 6.71l 
UOOl89 ('D4 0,,03 bl >L1':1 
OUuJ,91J * 'AI'iO' 11:.'11-' 'NI;O' 'U TI:.HAL' IY) 

", 000J,91 * 'IHtN' 
00019t * 'I:>~ TO' NOT Y OH iH 
OOU)''J> (JD5 005" CMV /),1l9 



{J0{J194 
000195 
00019b 
000197 
0{JOL91l 
000199 
OOO~OU 
000<:01 
000<:0<: 
OUO,O;, 
000,04 
000~05 
000,00 
000,07 
OOO,Ou 
000,,09 
OOOdO 
OOOd!. 
000<:1, 
000<:13 
000004 
00000:' 
000d6 
000.:17 
OOO,du 
000d9 
000.:20 
000.:21 
000.:2~ 
000.<23 
000a4 
000.:25 
000a6 
000a1 
oooall 
000.:29 
OOOdO 
000d1 
000<:32 
0000:!33 
000.:34 
000,.035 
000~3b 
000,37 
OOOdll 
000239 
000<;4U 
000.:41 
000242 
00U,,4;;! 
000<:44 
000<::45 
00024b 
00024·' 
000;:'40 
000249 
000.:50 
000~51 
000i5, 
000,53 
000254 
000.155 
00025b 
000257 
000251l 
000.:59 
00026U 
000<;61 
ggg~~~ 
000.164 
000,,65 
000~6b 
0000:!67 S00.16b 

00269 
OOOdU 
000271 
000.0" 
000273 
000.174 
000275 
000276 
000217 
OOOdll 
000.179 
000260 
000261 
000.16, 
000283 
000.164 
000285 
000286 
000,87 
000<:81l 
000(89 
000290 
000,,91 
000292 
000293 
000,94 
000,95 
000£96 

888~~J 
000,99 
000:;00 
000::;01 
00030.1 
000303 
000:;04 
00030t> 
000306 

TITLE 

0131 
0139 
uDA 

013 .. 
013e 

0140 
0141 

0143 
0145 

01 .. , 
0149 

0141:1 
0141.1 

U14F 
0151 
015:! 
0154 
0151> 

0102 
0164 
Olbb 

0167 
0169 
016b 

016( 
01bE 
0170 
0171 
ulB 
OP5 
Ulr! 

0118 
017A 
on( 
uPe 

0180 
0162 
(J184 

0185 
01117 

0181l 
OlbA 
018( 

018ll 
01dF 
0191 

0193 
019t> 
0197 
0191l 
019A 
019 .. 

0190 
019f 
01Al 
01A3 
01A5 
01A6 
OlAI:! 
OlAA 
OlAi;l 
OlAL) 
OLAF 
OHil 
01p] 
OIB5 
OlB7 
OIPb 

09Ec9 
0137 

£840 FEC9 
6059 
0981 0066 

(640 0000 
0'40 I'EO 

t>(44 
lJF40 0000 

(910 2081l 
0981 0042 

F810 5033 
i-F40 0000 

9800 0007 
9f40 0000 
0141' 

I'bCO F£b4 
96CO FEO!> 
9f87 
03(0 0000 
03(0 0000 

6001 
0901 0000 
flKO FEM 
9BCO FEAt> 
9Hn 
03(0 0000 

E840 I-EAO 
1:.510 I'F(O 
b9b9 

e840 Ft:.9b 
t:.570 0031' 
b9t.4 

F6(0 FE97 
£840 fE94 
1:;1"07 
03CO 0000 
F6(0 FE90 
96CO Ft:.8C 
91'87 

OFOO OOOll 
1:.840 FHe 
EF40 l-e88 
03(0 0000 

E840 FEc81 
E.910 2008 
0904 

E970 208A 
09C8 

FB(O FE.7A 
9BCO 0000 
9F67 

AIKO 0000 
AI-CO FE.74 
03CO 0000 

Ec840 FEbe 
e910 2008 
098F 
F6CO Ft:.6A 
96CO 0000 
9F87 

OFOO OOOB 
C840 FFH. 
,1-40 FE62 
03CO 0000 
01-8E 
1-6CO Ft:.!)C 
91:1(0 0000 
91-81 
01-00 0005 
t840 FHI:. 
EF40 ft.54 
03CO 0000 

FEKO FE4F 
96CO FE70 
9f87 
03CO 0000 

P 

x 
p 

p 
p 

x 

P 

P 

P 

P 

p 

P 

P 

x 

p 

P 

Ll9 
it 
it 
it 

it 
it 

it 

it 
it 
it 

it 
it 

it 
it 

L23 
it 

it 
it 
it 

it 
it 

it 
it 
it 

it 

it 
N2 

it 

it 
it 
it 

it 
La 

it 

it 
it 

it 
it 
N3 

L30 

N4 

it 
L31 

it 

(Mk 
DN!:. 

Ll)k 
STk 

A!)K keAUEt< 
LOt< 
STk 
EcWu 

LAb 
LAd 
!)Td 
LNJ 
LNJ 

CMv 
Bl 
LAp 
LAti 
!)ltl 
LNJ 

LOt< 
ANll 
BNI:.'-

LAb 
LOi( 
!)It< 
LNJ 
LAb 
LAb 
SIb 

NOP 
LDt< 
STt< 
LNJ 

LOk 
c.~,t< 
til; 

CMk 
BNt 

LAtl 
LAb 
!)Tti 

LAb 
!)Tb 
LNJ 

LDi( 
C:M~ 
bkl:. 
LAb 
LAD 
STp 

NOP 
LOR 
!)lk 
LNJ 
8 
LAb 
LAti 
!)TI:I 
NOP 
LOk 
Slk 
LNJ 

LAtl 
LAb 
5Tb 
LNJ 

>L17 
$ 

PA(;iE 410 

'IF' TEcMP 'EU' 'LITeRAL' (y~ 
, THEN' 
'BEc<:'IN' 

6,1)+1 
6,89 
L21 

'I'I1EcGe"" 10 2; 
IU 2 .- w; 

4.10 
4.ll+2 

TYPe UF PUNCHES ;= 'LlhRAL' (D); 
5,6b 
5. TYPlOF 

'IF' 10 2 'EQ' 'HEX' (2u88) 
'l,jEN' 
'B~(,lN' 

4.;:;8328 
L22 

7.:;20531 
, .LAbeLl 

7,0+4 
1,124 
l,$b1 
!>,liKANU 
5,VK<:'B 

b,v+3 
6,=-64 
6,>L23 

6,D+3 
6,=63 
6,>LZ3 

-/,1)+4 
6,0+3 
6,$b7 
5,JI-( 
7,0+" 
l,U+2 
l,$IH 

OR PUNCH ;= KEAO fO@; 

ASK NEW UU~SIION ("t<eADER CHANNI:.L NUMBEk$"); 

:f~~N~ET BKI:.AK 'E.~' TRUE 
1(,0 TU' ASK I'IEXI; 

GET HEX (REAUER CHANNEL ) ; 
'IF' REcAOEK CHANNr:.L 'MASK' 'HEX' (FI-Co) 'eO' O'OR' 

REAUI;K "HANNr:.L • MASK , 'HEX' (003F) 'NI;' 0 
I THI:.N' 

'('U 10' ASK REAllER QUeSTIUN; 

CkE.ATE I-UN~TION CuOI:.S (REAOEk CHANNeL); 

INOUT (10 ~,INPUT 10 @O@); 
<!OWORU+13 
6,N2+1 
0,0+5 
~.JIO 

b,O+2 
6,=8200 
>L22 

6,=8330 
>L23 

'Ec"'O'; 
1,0+3 
l,BINARY 
l,$b1 

'IF' 10 2 'NI:.' 'Hr:.X' (2008~ 'ANU' 

10 2 'Ne' 'HtX' (208A) 
'THt:.N' 

'(,0 10' ASK REAUER QUt:.STIUN; 

IN~UT (lNl11ALlZ~,UUTPUI CUNTROL @Uf); 
2,IOwURD 
2,0+4 
5,JIO 

'IF' 11) 2 'EQ' 'HEX' (Zo08) 
'T,jEN' 

6,0+2 
6,=8Z00 
>L30 
7.0+3 
l,BINARY 
1.$tH 

'b.5E' 
<IOWORO+l1 
4.N:;+l 
4,D+4 
~.J 10 
>L31 
'7,D+3 
I,SeTTO,j 
1.$B7 
<lOWORU+5 
6,1'14+1 
6.U+4 
~.JIO 

1.0+3 
1.13, 
1.$b7 
~.liKtJNT 

lNOUT (biNARY MOO~, UUTPUT C.UNfIGURATION @O@) 

INOUI (SI:.T TU HOLLER1TH, oUTPUT TASK @O@); 

PUI NE.W TE.Xl (·R~ALlY ReAD£k$"); 

() 
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000307 ul~A 1)3l0 0000 I' LNJ 5,JWR 
000301l * WAIT FOR ktTURN; 
000309 * lHe:lK STATE (SHOULL) BE uN); 

(~" 
OOO,HO uIBC 1't$CO FE4b LAb '1,1:)+3 
000311 01bE beOl LOV b,l 
00031" OU)f EF07 STR b,StH 
00031;) OlCO 03CO 0000 P LNJ 5,JlS 
000:;14 OlC.: FbCO 1-'1:.40 LAb 7,0+3 
00031~ 0114 9bCO 0000 P LAb 1,BUH'l 
000:;10 01lo 91'87 STu 1,ib7 
00031 '7 OlC' OFOO 0007 X N5 NOfJ <'OWORD+1 
00U31ij 01C9 EII40 FFFE LOIt b,I\f~+l 
00031'1 UIC~ H40 FUll STR b.D+4 
ouono * lOLl) (bUFFI:.R@0@,READ@0@.171); 
000321 OleL) 1.1170 OOAb LOR 4,=171 
000:;2" 01ef U40 FE.3, 5TIt" 4,0+, 
000:;2:; OLDl 1)3(,0 0000 P LNJ ".,IlL 
000:;24 * 'IF' STATUS WAS 'Nt.' PUt:.SOO CARD SIATUS 
OU032:. * 'U~ION' 'HI:X' (4UOU) 
00U32b * 'l,-tEN' 
OU0327 UI03 E.840 0000 I' LUI< b,PUI:SI)J 
OU032tl 0105 1::470 4000 Ok b.=lb311,+ 
000;)2\1 0101 1:.940 0000 I' (,~11t b,STATWA. 
OU033U 010'1 0903 bl: >L33 
UU0331 ullJA U3(,0 0000 fJ LNJ !>,JSI: 
00033t! * lHECK STATUS ERROkS; 
00U333 UWl L33 EQu S 
UUU:;34 * '11" 11:) l. '1'11:.' 'HE:.X' (2uOIl) 
OOUH!> * 'l-lEN' 
UOOBo UWl ~840 FE25 LDK b,0+2 
OU033 7 U10E 910 2008 lNK 6.=Il,WO 
OOU.Btl ~t~? 0908 bE >L34 
00033'1 FbCu fEll LAD 7.1.)+3 
UOO:;4U U 1 i:.3 91:K0 FE51 LAg I.H5 
000341 011:.5 '11'11'1 STu l.Sbl 
UUO:;4.: OLEo 1>3 CO UOOO P LNJ ,.VKPNT 
OOU:H:; * PUT NEW TEXT (·IWI~OUT , STAfH!II") ; 
U00344 OlEt! fblO FElA L34 LAb 1,U+::I 
000:;4~ lJlt:.A t:.8'+0 0000 P Lv" b,CHANNE 
000340 °i El 1:.~07 STK b,$b7 
OUU347 o I:.U 03CO 0000 P L"'.,/ !>,Jrl. 
000j41l * ('R~ATE rUNCT ION \.UIJES (\.HANNEL); 
OU0349 * 'END' 
0003!>u * 'ELSI:.' 
000351 * 'bl:.tJIN' 
000:)52 011:;~ OHil 003F b Ll5 
00035j Olf 1 L21 £(,)U $ 
U0035,+ * • IHl:.tJEK' VAtUEo 1; 
OU035~ * LA:lEL 1;= 'L IEI<AL' (1'4) ; 
00U.>5b * PUI NEw TEXT 
OUU:;57 OIFl 1:.870 ~034 LDK <>,::2U~32 
00U:;51;1 vlf3 EF40 OUOO P SIK 6'LAb~~~NTER 000359 * :; HEX VALUt.S/lUL, RETURN ALONI:. ENUS INPurS"); 
OOU~bU u!F~ fblO FE:.OE LAD 7,U+4 
000361 OlF 1 91:1CO fE4i:l LAb 1, T 37 

( 
00U362 OlF':I 9fb7 SIb 1,$1l7 
uu036:; ulFiI U3l0 0000 fJ LNJ ~,VKfJNT 
000'>64 lJIFl HKO H,07 LAb 7.0+4 
000365 01fl:; 9b('0 0000 P LAb 1,bUFFl 
000'>66 O,WO 91-67 SIb 1,$b1 
000~b7 0201 bC54 LDV 6,b4 
00U36& 02U" I:.f40 1-'1:;0l. :>1 It b,U+!'> 
0003b9 0;::0,+ 4150 LOy 4,bO 
UUOj7U 020~ lf40 FE.OO STI< 4.U+b 
00037> * rl~L bUfFER (bUfrEl<lt80,0) ; 
000H2 ** LOOP J() (,I:;T VALUI:; lIl- LO.UMNS; 
0003B 0l.U1 8740 fDrr lL D+ '1 
000374 0,,09 D3(,0 0000 LNJ ~,JHI 
OOOH!'> 020b 1.38 I:.Qu $ 
UUU;)70 * 'F:lR' 1 :=0 'SII:.P' 1 'U"'TlL' 79 
000377 O"Ob 11740 FDr7 CL D+:; 
00u:;7b * '0;)' 
000379 * 'bl:;('lN' 
OOOjBU U,OI) E.640 FOF, L39 LUI< b,D+3 
U00381 uo::OI- 6Ebl AUIi b,-79 
00U38, u210 oAIF B(,i. b,>Ll!> . -UU0383 * VALUE 'HEX' (FUOO); 
000384 Udl E87U FOOO LUI'< 0,::-409b 
000::185 Od;) I:;F4U fDI:.E 5TI< 6,U+2 
000366 * PuT NEW TI:.IIT (11.$'" ; (LlNEFI:.ED I../R) 
000367 Oll ~ Fblli FDEI:. LAb 7,li+4 
0003BII Od7 9b('0 1'1:.44 LAb I,T41 
OU0389 Oil ':I 9f87 STb 1,ib1 
000390 UllA D3l0 0000 L"'J 5,VKPNT 
000:;91 * tJU HEX (VALUE); 
OUU392 OdC fblO fDt: 7 LAb I.D+4 
U0039:; Oil I;;. 9BlO FDU LAb 1.D+2 
000394 0",0 91-87 SIc 1.$bl 
000:;9~ 0£21 D3eo 0000 P L.N.,I !>,VKtJH 
UOOHo * , IF' VALUt:. '1:.(,)' 'liEX' (FOOO) 
UOO.:l97 * 'lHI:;N' 
000,,9tl * 'tJO 10' NO ;'IOkE I NPur; 
000399 U22" EB40 FDDt: 1.01< b,l)+l. 
000400 U2.:' 1:;970 rUOO CMK b.=-409b 
000401 OU.l 0901l BI:. >Ll, 
000402 * tlUfFERl @U' . - VAI-UE; 
000403 0228 9840 FDDA LUK 1,U+::I .-
000404 UUA I:;F 10 UOOO STIt b ,<bUff 1. $t<l 
U0040~ * 'I:;-'D' ; 
0004Uo * NU ~IUf<E llWUf: 
000407 U22C IlA('O FDUo INC 1J+3 
00040tl U221;;. OfDF b >L39 
U00409 * 'ENU'; 
OUU41u * 'END'; 
000411 it*; 
OOU'+I1. ** PUNCH UNTIL tlRt:.AI<. OR 5PECll-ll:.v; 
000413 **; 

( 
OUO'+14 022F Ll5 EQU $ 
UlJ0415 * PUT 1~t:.W 1I:.XT ("MAXIMUM ('ARDS AI<E!II"); 
00041b 022F FblO FOUl. LAb , ,0+.1. 
000417 Odl '1BlO FI:.2l LAb 1.T44 
00041tl (J2B 9fll7 STtl 1, $1:>-' 
000,+1\1 0.134 U3l0 UOOO L.NJ ~.VKPNT 
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000420 * I'Ul VEl~MAL IMI\XIMUM CARD~) ; 
000421 0,,30 FbCO fOlb LAt) .0+2 
00042" OZ3ts E840 0000 I' SDK 6.MAXIMJ 
000423 023A EF07 TK 6.$IH 

0' 000424 VZ3!:l 03CO 0000 I' LNJ 5.VKI'D 
00042~ A5K NI:.W QUI:.5TIJN ("R[ADY I'UNlH. TOTAL <.ARDS$"); 
000,+2b 023U ,"UlO FlK4 LAb -, .D+2 
000427 0<C3~ 9b(0 FE211 LAb 1.T45 
000'+211 0241 9F81 !:>Tb I.Sib7 
000 .. 29 0;':42 D3l0 0000 P LNJ ::>.VKANQ 
000 .. 30 * (')[T Dl:.lIMAL (lARD!:> !:>PECIFl[l); 
000431 0;':4,+ I-blO FUbU LAb "f.D+2 
000,+3i 0240 9bCO 0000 P LAb I.CAkLlS!:> 
000,+33 02411 9t-ln STo 1.Sib1 
000434 0,49 U3l0 0000 P LNJ ~.VKC:JD 
000,+3~ 024t) 03CO 0000 P LNJ 5 • .)WR 
00U .. 3b * WAlT FOR RI:.1 Uk ''lI 
000431 * I'UNlH; 
00043b 024U LI0 I:.YU $ 
000439 * LAbtL 1 ;= 'LlTI:.RALt IP5) ; 
000,+40 024U 1:.81g ,035 LliR ' 6.:i:!053::1 
000,+4J. 024F Ef4 0000 P SlR 6.LAbELl 
00044<:: * ERRUR ~~~~R?" 0; 
000443 0251 11740 0000 P CL 
000444 * CLOC" !:>EMAPHORE := 0; 
000'+45 VZ,3 tl740 0000 I' CL CKSlM 
000440 0255 FblO FDAC LAb '7,U+Z 
000447 0257 (1140 QOOO I' LDR 4.CARDS!:> 
00044b (;259 (/-01 5TR 4.:I>b7 
00044'1 * I'UNCh A l>I:.CK (CARUS SI'I:.( n n.v. TYI't:. OF PUNCHI:.!:»; 
0004'0 v<:5A UII"O 0000 P LDR 5.TYI'I:.OF 
00045J. 025C DF,+O t-DAb SlR ,.U+3 
00045" 0251::. U3CO 0000 P LNJ !:>.JPU 
00045" * PUT 'NI::.l'. fEXl ( "PUNCHED $") ; 
000454 vioO FblO I-DAJ. LAD 1.0+2 
00045, Oio", ':I6CO FEl3 LAb 1.r"6 
0(;0450 0204 91-117 S10 1,$tH 
00(J,+57 02b5 U3CO 0000 P LNJ 5.VKPNl 
00045b lA~lULATt I:.LAP~I:.U TlMt (lAI<V CUUNT), 
000459 0207 roCO t-U9A LAb J.D+;.: 
00(J400 OZb9 tij40 0000 I' LUI< b.lAl<l.I!:>~ 
000461 O"bb H01 SlK b.$b7 
00046" O"bl 1.I3CO 0000 I' LNJ 50JU 
000463 * , iF' I::.RI< I< "LA:;' 'NE' 0 
0004b4 * 'nib., 
000465 * "'RON"'~~~~~~!>t.: 000'+60 * 000'+61 02bL £840 0000 LUi< 6.l::.l<kURF 
00040ts v270 6920 bl:., 0.>L4-' 
00046'1 * A~<, NEW (jUI:.~TlON 
000410 0211 1..411 CYU 3i 
000411 * ("ERROR CAI<DS OHStT STACKI:.U$"); 
00041;: o"n I'bCO FU90 I..Ab '(.0+2 
000473 0273 9bCO FI:.U8 LAb loT49 
000,+14 021' 9t-81 !:>lb 1.$1:l7 
00047, 0270 lI3CO 0000 I' LNJ ,.VKAN(,I 
000,+10 * 1 I::. '1P ,- 'HI:.X' 1 5':101.l) ; 
000417 (Jilts I:. In 0 '900 ~V~ 0.=2,,797 

\'",---,J 00041b U27A I::.F40 fU80 6.U+I GET 000419 * CHAR (lEI-W); 
00048(; 027l FbLO 1-0115 LAo -r.O+2 
00048J. 027t 9b(0 FD8, LAo I.U+l 
000'+82 0'::8u 9~~1 Slo l.fj,bl 
00048::i O'IIJ. U3 0 0000 LNJ ,.VKC:Jl 
000484 * IlF' ItMP 'NE' 'Ll'Et<A~' (V) 
00048, II , T1EN' 
000480 II 'bt;.C:JIN' 
0004t17 Oiij;' t840 1'010 LvR 6.U+1 
00048b Oill5 b059 CM~ 6.119 
000489 0" IH> 0910 bE >L4( 

'NE' 000490 * IlF' TEMP 'Ll1EkA~' (N) 
000,+91 II 'THEN' 
000492 * ',,0 TU' WkON", Rt~PONSE; 
OQ0493 0287 oU4t:. CMv 6.(11 
000494 02t1t1 091:.9 tiNt >L4t1 
000495 * LAbEL 2 .- 'I.. lTEI<AL , (OS) ; 
000490 0,,1l9 (,;810 41'53 LUR 4.:20301 
000497 v211t1 lf40 0000 P STR 4.LAbEL' 
0(;049t1 021W 03(0 0000 P LNJ 5 • .)Rt 
000499 * REPORT I:.RRUt<; 
000,00 L2bF HlCO fun LAb 7.U+0/ 
000501 029J. 9!leO fDf9 LAb 1. [52 
OOO~O<: 0293 9F87 ~l t> 1.$1:11 
000503 0294 O.3CO UOOU I' L"'.J 5.VKPT 
000,04 * I'UT TI:.XT ( " . ERROl< EJI:.CTS"); 
00050!> * 'E~D'; 
OOO~Ob * 'ENU' ; 
OO(J 07 0296 L47 [(.''1 $ 
OOO~O!! * CARU::> 5PI:.Clf1I:.;) ,- CARUS Rt::AV; 
000;09 * Vl:.klFY AbAIN; 
OOO,lu 0290 £1140 0000 I' ~V~ ~:t~~~~~ 000,11 02911 Ef40 0000 I' 
QOO!>l;: 029A L!:>3 EQu $ 
000513 * R Ok V MOl>l:. ; : 'LITERAL' (VI; 
(J00Sl4 029A bC50 ~¥~ 6.tlb 
000;1, 029b E.F40 0000 P 6.RORVMJ 
OOO,lb * A!>K NEW WUf,5T10N ("Vt.RlfYS") ; 
OOO!> 11 029U FUCO F064 LAb '7.U+2 
OOOSlij 029~ 96eo FDF3 LAb 1.154 
000519 02AJ. 9F81 !:>Td 1.S61 
000!>20 OlA2 U3(O 0000 LNJ ;.VKANQ 
000521 * TI:.MP := 'Ht::X' (590U); 
000522 OiA4 E810 5~0l) LUi< 0.:22197 
00052;:1 02Ao EF40 F 5A srK 0.0+1 
000524 * Gt::T lHAI< (TEMP); 
000;25 02All FblO F859 LAD 7.0+2 
000520 02AA 96CO F 56 LAb 1 .u+ 1 

C 000521 O,AC 9F!!1 STb 1.Sb1 
OOO!>2b 02Av V3CO 0000 P LNJ ,.VKC:JC ~ ~ 
000529 * 'IF' TI:.MP 'Nt.' 'LITERAL' (N) 
000530 * 'lHLN' 
000!:>31 * 'el:.C:JIN' 
000532 02AF 1:.840 fD51 LUK 6.0+J. 
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OUO;3;, U<:1;1 bIJ4L '-MV 6.111 
000;34 U2b~ U90; bE: >l;; 
00U5)~ * 'it- • TE:"'p 'I'll:.' 'llTE:kAl' (V) 

{", 
OOO;)b * 'IHE:N' 
000;37 * ':;'0 10' VE;klfY A(,AIN; 
000;31l 02b3 bU~9 CMV 6.119 
000;39 02u4 U9E:6 UNL >L;3 
000~40 * lUUk Rp; 
000;41 Odl; U3eO 0000 IN.,J ;.KJlH 
000!i42 * 'E,Nu'; 
000543 * 'I:.ND'; (Of pkUClIJUkE;) 
000,44 * 'I:.NU'-
00U54; * 'FI"'~5H' 
OU054b 02b7 1l3CIl f041l l55 J~i *0 
000547 021:19 U lUv $ 
OU054tl U2b9 83(0 UOOO P JM ... LK$E:X 
000549 Xlve lUE,X 
00055U elKL LINK lutX 
00lJ~51 XLuC lV$Lk 
00055..: CTHL LINK lV$lk 
OU0553 XLOC lHHlll 
OlJO!)54 XluC lHkTCe. 
00lJ!)55 Xlul VKpT 
OUU5% XLUC VK ... NI 
00U55" XLuC VII.ANU 
00O!)51l Xlue VK ... IJ 
OUlJ559 XlUl VK(,l 
00lJ56lJ XLlIC VK(,U 
000561 XLliC VKbH 
00U5b2 XLlIe. VlI.I.il:l 
000563 XLvl VKkt<O 
00056 .. l\L()l IIJ 
000565 XlllC 5TATwA 
OU0566 XLUC !)1 AlU!> 
000,67 XLUL CHANNl 
OU0560 Xl",e Plll:.5UO 
000569 Xllle TYPE:Ot-
00057U Xllle 5UIOH 
OU0571 XLUl 51:: 11 OA 
00U57" XlJC I:lINAkY 
OU0573 XLUC LAl:ltLI 
00057 .. Xllil LAtltLZ 
lI00575 XL",e MAX1MU 
000570 Xllie CAkU55 
000577 XluC CARU!)K 
UOO!>71l XLUe LUwAUJ) 
00U579 XL(.Il kOkVMO 
UU058u *tB~ E:KROHt-
000581 eK5f.M 
UUU;82 XLue HE,AUOk 
U005113 Xlue bUFFl 
000,84 Xl",l IUWUfW 
OOO~II; XluC Jkl 
OUO;oo Xlue JlO 
UOU51l7 Xlue Jil 

( 
OlJO!'>81l XlUe JWH 
00U58'1 XL()e J!>l 
OUU,90 ~te~ Jl!> 
OU0591 Jt-e 
UUU~9i XLUl JU 
000593 XLue JFb 
UOO!)94 XLue J ... U 
00U!)95 XLve KJlk 
UOO;96 XlUL LUH 
00U59'7 XLue LUV 
OU059b XLUe A5KNEoX 
UUU59'1 Uc:bb U091l ll'lll ,IJKJL .... t,VKJLp 

UUOU LkH CUUNT 
L 
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I::. LVJl.JLR.Ll;,r U51191711 1429.·'H W U5/19/7t! 1422.7 4~2t!4400vO 
OOOUO,( Tl TI .. c LIIKJLH.·REII uo' 
00000<; OOAb XDl::.f KJLH 
000003 OOM XDl::.f LIII\.JLH 

0 000004 0006 LKlOM COMM II 
00000, 0000 0000 D HI:. 511 11.0 
000006 OOOb OOOF T6 OC 1~ 
000v07 OU09 5245 4144 4552 TUn 't<E.AOE.R CHANNE.L$' 

Ooue 2043 4841 4E4E. 
454~ 4!400 

0000011 OU11 000 Tl~ Ol 14! 
OOO()O~ 001<: 564, 5249 4659 Tt.XT 'VE.kII-Y MUOE.:P 

OU15 204D 4F44 4524 
000010 00111 OOlll 117 lK 24 
OOOUll U01') 4841 5645 2031 TE.XT 'HAvE. lUO CAkLl TE.!:IP 

U01C 3030 2043 4152 
4420 5445 5354 

000uI2 ouu 2044 4543 4b24 TE.XT , OE.lK$' 
OUOUI" OU25 OOOA T22 DC IU 
000ul4 00':1> 5245 4144 2040 Tt.1I T 'kI:.AO M~Ot::i' 

0029 4~44 4524 
OOOOI~ 002b 0012 T23 De. III 
000011> uuzc 4041 ,849 4055 fl:.XT 'MAXIMU"! CAR05 ARE.i' 

002F ,,020 4341 5244 
5320 4152 4524 

UOOU17 OU35 0010 T24 U<.. II> 
Ooouib Ou3I> .:e.20 4445 5349 n.xl , . 01:.51'<E.D TuTALi' 

0039 5245 4420 5441-
5441 4C24 

ggg~~~ UU31; 0012 T27 De. III 
003f 5241 41:.44 4F40 TE.XT 't<ANOOM I'llK OELAY:Io' 
U042 2050 4'143 4tiZO 

4445 4C41 5924 
OUU021 00"1l 0006 T30 0<" 6 
UOOu22 0049 5641 4C55 4524 fl:.XT 'VALlJl:.$' 
000023 004\" 0012 T31 oe. III 
000024 004D 5245 4144 5920 TI:.XT 't<E.AUY '<ANOOM OE.tK$' 

U050 5241 4E44 41'40 
2044 4543 4tl24 

OUUU2!> (j°51> OOUti T35 oe. 
Hpl::.c.lf 11:.1) 00UU2b 007 5350 4543 4946 TI::.XT i' 

005A 4945 4420 2400 
000027 (051) 0011 T30 1)<" 17 
00002b \JOSE. 2e.20 4255 5420 TI:.);. T , . bUT :.tEAO ONLY $' 

0061 5245 4144 2041-
4E4C 5920 2400 

000u29 OU07 004A T48 ~~XT 14 
00UU3u 0068 5354 4154 5553 '~TAIUS I:.RkOR CARDS' 

0060 2045 5252 4F;2 
2043 41~2 4453 

000U31 oon 2041' 40 6 534~ Tl::.xT I OH !:II:. 1 ~TACKEU""OVOA'.'ANO <..ARO AI" 
OU74 ;420 5354 4143 
(;017 4S45 4400 OA41 
0071'. 41:.44 2043 4152 

4420 4140 
00003;: Ou7F 544~ 5220 4441 l"t:.xT 'TEk OAIA Ekt<Ok CAt<O!:i OrFSE1~' 

OUB2 ;441 2045 5252 
41'52 2043 4152 
4453 204f 4646 

ilBiC 5424 
153 UOOO33 lJOIl~ 9C 29 

UU003" 008· 4150 4552 4147 E.XT 'AVlkA(,1;. DE.LAY SPt::t::t 
0091 4520 4445 4C41 

5920 5350 !~~6 00U035 U097 442C 2049 TEXI '0. IN "!!:iE<"$' 
lJ09A 4053 4543 2400 

OUOU31> OO'1U 000t> T54 Oe. 0 
00U031 OOAl ;245 4144 2024 TI:.IIT 'kt::AO i' 
000U311 00 1 U007 T;o lK I 
UuOO3<j OUAl 5045 5249 4059 11:.IIl 'lIE.klf-Y" 

OUA5 2400 
UgOU40 00A6 lVI\.JLR E.t.iU S 
o 0041 UUAo bF-UO 0001 " SAl/I:".. <,-II.e.UM+l.Z'OOlL' 

OOAb 0011 
00004, II '!:Sc<>li'i' 
000043 OOA<j Uf-81 024b b Ll 
00004" II 'INTI::.GI:.R' 1I:.MP. 10 2; 
00004~ OUAI; I)FCO FF54 II.JLH !:ITo 5.U 
000U40 II pI) " ;;: IU; 
000041 II 51Akl HO(,.£UUt<I:.: 
OU004b UUAO 1:.840 O~OU P LUF< 6oIO 
000U49 OOM EF·40 F 52 !:ITk b,0+2 
000U50 OOfH L3 £Qu $ 
000U51 II I1F' 10 'EU' 'HEX' (20881 
000052 II 'THI:;N' 
00005, II '1::I1:;~IN' 
000054 OObt E840 0000 P LOR o .lu 
00UU55 00b3 1::.970 2088 CMK b.;:8328 

. 00U056 00b5 U9BA St.t~ >L4 
OOOur' 

II 'INII:.<lE~' KI:.AOEK l.HANNf:.L; 
0000 b II A5K kt.AOt:.k QUt:.5TlUN; 
00OU5'1 00B6 L~ t:.wV $ 
OOOOoU II A5K NEw QUt:.sTION I "RE.AOl:;k ("HANNI:LS"); 
000uo1 UOSo I'SCO FF40 LAo ·'.0+4 
00U062 OOBo 9SCO FF4F LAb 1.T6 
OOOUbj UOSA 9~87 5Tb 1.ib7 
00UU64 OOUb 03CO 0000 P LN..I 5.VKANQ 
000U65 uOlll) 03CO 0000 ... LN.J 5.VK(,1::I 
0OO06b II 'IF' GI:.I I:ikt:.AK 'f:JH Tt<UE. 
00UU67 II 'THI:.N' 
00006& II 'G;) 10' ASK NEXT. 
000U6\1 UOI::IF bOOI CM~ ~~~NI::.X 000u7U OUCO u9°b 0000 I' BE 
SgS~~2 00<"2 FbC FF4! LAb 7.0+4 

00C4 9SCO FF3 LAb 1.0+3 
000073 OOCo 9FII7 51E! l.ibl 
000U74 00<.7 03CO 0000 P LNJ 5.IIK<lH 
OUOU75 II Gt:.T Ht:.X (kEAOEK CHANNr..~); 

C 00007b II 'IF' t<E.AOER CHANNEL IMA~KI 'HEX' (FFCO) 'EU' 0 
000017 UOC9 1:.840 FF39 LUk 0.0+3 
000u7& 00e.1;; l570 !-fCO ANi.) 6.:-64 
000079 OOCI.I 0'169 BE'- 0.>L5 
000080 II 'OR' t<I:;ADEH CHANNEL 'MA~K' 'HEX' 1003F) 'NI:;' 0 

.-~ ---------------



( 

(. 

000081 
00008": 
00008;$ 
000u84 
000U8!> 
000U8b 
000u87 
00008b 
00U089 
000090 
000091 
00009£ 
000u93 
00009 .. 
00UU9~ 
000U9b 
00U09"' 
0000911 
00009';1 
00010u 
000101 
00010" 
00010.;1 
000104 
00010!> 
000100 
000 l.O"' 
OOOlOd 
000109 
000110 
OOOlll 
OOOil.: 
000 U3 
000114 
OOOU~ 
OOUi lO 
000 17 
0001111 
0001l~ 
000120 
000l.21 
00012, 
000123 
00012 .. 
00012:; 
000120 
00012"1 
000l.2ti 
000129 
000130 
OOODl 
00013" 
000133 
000D4 
00013; 
00013b 
000L31 
00013b 
000139 
000140 
000141 
OU014.: 
000143 
000144 
00014:; 
000140 
00014' 
00014u 
00014\1 
000150 
000~~1 
00015,( 
0001:;:;) 
000154 
000155 
gggt§~ 
00015ti 
000159 
000160 
000101 
Ou016'( 
000163 
000164 
000165 
000160 
000161 
00016ti 
000169 
00017u 
000171 
000t 1, 
000 B 
000174 
000175 
00017b 
000177 
OU017u 
OOul79 
00018u 
000181 
Ou018'( 
000183 
U0018 .. 
00U18~ 
000180 
000181 
00U181l 
000189 
00019u 
000191 
OOOln 
000193 

TITLE 

OOlE 
OODO 
OOD~ 

00P3 
OOD; 
OOUf 
00DtI 
OOuA 
OllD(' 
OODE 

OOPf 
OOEl. 
oou 
OOE~ 

OOE "' 00E9 
OOEd 

OOE( 
OOU. 

00t:f" 

OOFl 

OOF3 

oaF!> 

00f7 

00r9 
OuFd 
OOFO 
out-t-
0101 

010£ 
0104 
0100 

01011 
01uA 

Olll( 
0101:. 

0110 
0lJ.£ 
0!l4 
0lJ.; 
0111 
0119 

o 11A 
0111. 
OUt:. 
0120 
012~ 
01<::; 
0125 
0127 
Ol.211 
012A 
oue 
0121:.: 

0130 
u132 
0133 

0134 
0131> 
013"1 

013~ 
0141 
0143 
0144 

0140 
014ti 

01411 
014( 
014l 
014r 

01~1 
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1:.840 FF34 
E570 003F 
09£4 

HKO FF30 
[840 FF2P 
EF07 
v3(0 0000 
FIKO fF29, 
9bCO FF25 
9FII7 

OFOO OOOP 
E840 FFFE 
E~40 FF21 
03(0 0000 

1:.840 FF1A 
1:.970 2008 
0\104 

1:.970 .208A 
09Ul 

OOI:.F 

8740 0000 

tl740 0000 

tl"'40 0000 

8740 0000 

8140 0000 

1:.810 0369 
t:~40 0000 
FBCO FF05 
9beo 0000 
9f-li7 

~~~~ ~g~~ 
03CO 0000 

1:.870 :;231 
H40 0000 

(,840 0000 
CF40 0000 

l.I840 f-I:.Fl 
D970 ~008 
098F 
FB(O FEE.O 
9B(0 0000 
91-87 

Of 00 OOOb 
f840 ~FFt. 
ff40 t-I:.c~ 
Li3CO 0000 
OF6E 
rbeo HoDI-
91)(0 0000 
9Fti1 
O~OO OOO~ 
t840 FFFE 
t:F40 fED1 
U3Cu 0000 

u13u 

1::840 0000 
1>001 
0939 

CB40 0000 
4050 
0965 

ftKO 
96CO 
91-87 
03CO 
013~ 

rt.CA 
HoDo 

0000 

r B(O rEO 
96CO FEDI> 
91-81 
03(0 0000 

t870 ~90P 
Ef40 ~tb8 

FBCO FI:.b8 
9BCO FEb4 
9HH 
l.I3CO 0000 

t.840 Ft:Ar 

I' 

P 

I' 

I-' 

I' 

I-' 

I' 

P 

I' 
I' 

P 

x 

p 

p 

* * 

* 

* N1 

* 

* * * 

* L4 
* 
* 
* 
* 
* 
* 

* 

* 
* 

* * 

* * N2 

LIZ 

N3 

* L13 
* 

* * * 

* * 

LI6 
* 

* 

* 

* * 
* 

LDH 
ANI) 
BNLL 

LAb 
LDH 
5TR 
LNJ 
LAd 
LAd 
511:1 

NOP 
LL>~ 
SIR 
LN..I 

tg~ 
be 

eMR 
uNt; 

'tNl.I' ; 

'THEN' 
,~~ TO' ASK ~t.AOI:.R QUf:.5TION; 

0,D+3 
6,=b3 
b,>L; 
eRE.AII:. FUNCTION COUE5 (READEI< CHANNELl; 
, ,0+4 
6,D+3 
6, U\7 
5,JFC 
"' ,0+4 1,0+2 
1,ib7 
INOUT (ID 2, INPUT ID @O@I; 
<IOWURO+13 
6,NI+l 
6,P+5 
~,JIO 
'If' ID 2 'NE' 'HEX' (ZU081 'AND' 
b,U+2 
6,=11200 
>L4 

10 2 'NE' 'HEX' (208AI 
'lHt:.N' 

'uJ TO' A5K ~I::ALit~ QUt:.5fIUN; 
6,=8330 
>L; 

t.c"u i 
LHkH.l .- 0; 

CL LHkTlC 

CL 

CL 

LHkH.1 := 0; 
ZHkTlI 

5UM := 0; 
5UM 

TOTAL. ;= 0; 
CL IOTAL 

kE5PuN51:. j= 0; 
lL kt.;:,PON 

dA5E ;= 'HI:X' (6369); 
LDk 6,=~5449 
5Tk 6,bA~E 
LAb I,U+3 
LAb l,blNAkY 
5Tb l,ill7 

iNOUI (lNIIlALlLE.,OUTI'UT lONlkUL 1I0ell 
LAb 2,10wUkD 
5Ib 2,D+4 
LNJ 5,JIO 

ERf<Uk LAbtL .- 'Li fl:.kAL' (Rll; 
LDK 6,=21041 
51K b,LAdELl 

LOw ADl.IRE.5S ;= LVDLk; 
LLiR 4,LViLk 
5Tk 4,LOwAPv 

'IF' IU " 'I:.U' 'HEX' (200111 
'THt.N' 

LDk 5,U+2 
;,=fl200 
>L12 

(I'll< 
bNt. 
LAb 
LAb 
5Tb 

"I, U+ 3 
l,bINARY 
1,!IIbl 

INUUI (bINAkY 
'EL5t' 

NOI' < 10WOI'W+ 11 
'I,N2+ I 
I,U+4 

MOPE.. OUIPUT COI~Flc.;URATlO" toO@1 

LUI< 
::.TR 
LNJ 
i:l 
LAb 
LAb 
SIb 
NOI-' 
LLiI< 
::.11< 
LN..I 

:; ,JlO 
>L13 
',D+3 
I,SETTOH 
l,ib1 
< I UW 01<1) + 5 
6,N3+1 

~:~i~ 
lNULiT (SeT fU HOLLEkITH, OUTPuT IA5K ~OeJ; 

!II 
HAVt. ~I:NL~ATI:.O (HECK5UM~ 'NE' IRUE 'AND' 

6,HAVECo~ 

k 
'THeN' 
'BE~ll\1' 

6tl 
>LJ.4 
OR V MOOt: 'eU' 'LlleRAL' (VI 

LDR 4,RUkVMJ 
CMv 4,66 
bllll: >L14 

TRY A\;IAIN: 
LAb 
LAp 
::'Tb 
LN,.i 
I:.WU 

LAd 
LAb 
5Tb 
LN.J 

LDI< 
STH 

LAti 
LAb 
Sl1:1 
LIIIJ 

LUK 

f'UI NI:.W TEX1 (IIVEkIFY MOVE$"I i 

, ,1)+3 
10 U!> 
ltid 7 
~,VKI-'Nl 
i 
A5K Nt.w QUESTIQ~ ("HAVI:. 100 'ARV TE5T Vt(K~·); 
, ,U+3 
1, Tl' 
1,ib"1 
;,VKANQ 
Tt:MP 'HLX' (;90l.ll; 
6,=22"'9 , 
6,D+! 
~ET lHA~ (TEMPI; 
l,D+3 
l,D+l 
l,ilH 
!>,VKCol 
'Ir' II:.MP 'E~' 'LITEkAL' (YI 
'THt.N' 
't:lI:.~IN' 
o,V+l 
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000!9" CJl!>3 60!>9 (,1'111 6,&9 
00U19~ U154 u991 bNI:. >L18 

C 000196 * CAROS ~PI:.C If 1I;;LI .- lOu; 
000197 015!> 4C64 LOy 4,100 
000198 0156 ('f40 0000 P ~ll< 4,CAROS:' 
000).99 * i<1:.!)PONSt:. ;~ 'HI:.X' (AAAA); 
OOO~UO Ul'H UIl70 AAAA LOI< ,.~~'18"6 
000,,01 u15A IJF .. O 0000 ... STI< 5,I<I:.!)PO"t 
UOO"o, 015C Li3CO 0000 P LN,) ,.JuT 
000,03 * "E.NE.KATE TI:.:.T l.Hl:.lI<.SUI'IS; 
000.:04 * :'OW ADURI:S5 := ZVOLR; 
000205 015t. 1:.840 0000 P LOK 6,2VSLI< 
OOO.:Ob O!bV I:.F40 0000 P 5TK 6,LOWADi) 
ouo.:or * i11:.:'PON5t. ;= 0; 
000,,01$ * '~ND' 000.<0':1 0162 1040 0000 P ('L "-SPON 
OOOdO * 'E.LSE.· 
000.:1! * ·tjl:.uIN· 
000d2 0104 Of8b b >L14 
OOOd.3 01b5 U8 t.(Ju $ 
0110<014 * 'V' H.MP 'I'll:.' ·I.IIERAI.' (1'1) 
000.:15 * • ~HI' 000,10 * '(,0 TO' TRY ~GAIN; 
000,,11 01b!> 1:840 f-E9d LOt< b,0+1 
OOOd tl 01b7 b04E. (My 6,78 
000.:19 01bll 09i..i7 bNI:. >L16 
oOoao * i( OR V MOOt:. ;; 'LITE.kAL· (RII 
00u221 01b9 4(,52 ~O~ 4,82 
000.224< 016A ('F40 UOOO Ti< 4.ROkVM;J 
00IJ223 * 'I:.NO· ; 
000", .. * 'I:.NO' ; 
ouoa, 016e L14 t"'U S 
(Juoab * CAI<U:' kl:.AO ;: U 
00u227 01bl b('Ol LOy 6,1 
OOOUb 01bD I:.F40 oqoo P STk 6,lAkOSi1 
000a9 * 'If' I< 01< V MODI:. '1:(,1' 'LITERAL' (R) 
000'<30 * 'THI:.N' 
OOOd~ * 'bE.G!N' 
08°<;3" OloF (.84U uuoo P LOR 4,kOkVM:;J 
o Od3 0171 4052 (,1'111 4,82 
000,3 .. 017.: 09Ab bNI; >L21 
000,3~ * I'UT NE.W a:x T ("KtAO MOLlt:li"); 
000.:31> 0173 I-tKO Ft8F LAb 1,D+3 
000237 017~ 96(.0 fE.AF LAo 1,Ta 
OOOdd 0177 9F87 STb 1,$tjl 
00Ud9 0176 D3CO 0000 LN,) POTII~~~11i:.XT 000,4U * ("MAXIMUM CAkOS ARt.S"); 
00U':41 017A flKO Ft.88 LAu 1,0+3 
00024<: (111<' 91:)(;0 FtAt. LA,;; 1,123 
000,43 017t:. 91'87 :'Hl l,sb7 
000,44 017F 03CO 0000 P LI'l,) ~,IIj(.PNT 
000,45 * I'UT OEll"lAL (MAXIMUM ~At<OS II 
00024(;> 01111 F8('0 1'1:81 LAb I,Li+3 
000247 01113 i:.840 0000 P LDK 6,MAX1MJ 
000,4b 01115 1;.1'07 5Tt< 6,:I>b7 
000 .. 49 0180 1)3(0 0000 P LNJ !>,VKPI) 
000,50 * A5K QUI:.STlON ( " t 01:.5 I RI:.LI IOTAL~"); 
000251 0lb8 f6l0 ~1::7A LAb 7.1)+3 
000'~.2 016A 9BCO fEAA LAb I,T24 
OOOi 3 Olb(. 9F87 5Tu 1,$1:11 
00U,54 OlbD Li3eo OOOu P LN') (,~fvt~~I\lAL 00(l~5, * «.AKOS :'PI:.,-,FII:.D 

8g8g~ * 't:Not 
018F f6(u 1'1:.13 LAb 1,0+3 

UOU,5!> 0191 96(,0 0000 P LAb 1,('AHOS5 
000;::59 019.3 9F87 5Tu 1,$1:11 
000,60 0194 03CO UOOO I' LN", 5.VKGO 
000;':61 * ti:.L!)I;' 
000,,6, * tbl:.GIN' 
08 00.:63 * ASK AuAIN; 
o 0264 0190 OF81 0038 b L25 
000,6, 0198 L21 i:.Qu S 
00ul6b 0198 L2b t.",v S 
000;<b7 * A5K NI:.W :;'lJl:.~T IUN ( II HAI'lOOM Pie" DI:.LAVS"); 
gOO,btl °19b FB(8 f~6A LAo 1,1J+3 

00,69 o 9A 9B( f A3 LAu 1. T2I 
000<::70 0191; 91'87 51b 1 ,31tH 
00U0:71 0190 1)3(,0 0000 I' LN') !>,VI<.ANQ 
000272 * 1l::MI' ;= tHI:X' (59001 ; 
000273 019f £870 !>~OO LOt< 6,;:22797 
000274 01Al I:.F40 f 51- 5Tt< b,D+l 
000,7, * ('t:.T <'HA~ (lI::I'1P) ; 
000~7b 0lA3 FtKO FI:.,F LAb :1.0+3 
00U277 OIAS 9Beu FE.5tj ~AU 1.0+1 
00li27tl 01A1 3F87 Tu 1.:litH 
0000:79 01A8 3eo 0000 LNJ 5,IIK('( 
OUO,,80 * 'II-' It:;/IIP 'I'll;' 'Lllt.KAL' (V) 
000281 * 'Th!:.N' 
uOO28, * ttjl:.<>t N' 
00028::l 01AA 1:.840 fl:.56 LOk b,O+ 
000.:84 01Ae bD59 eMil 6,69 
000;;85 01Ai) 0901 0021 61: L2, 
000,8b * 'iF' TI:MP 'N!:.' '1.11EHAL' (N) 
0002t37 * 'IMEN' 
0002611 * '(j(J TO' A5K AGAIN. 
000289 OLAf b04E eMil b, -'6 
00029u 011:1U 09E8 BNt. >L,/) 
000291 * A5K NI:.W I.IU£STlON ("VALvES"); 
00029;: Oli:l~ fBCO Ft.~l LAb 7,D+3 
000293 Ott; 96eo FE. 4 LAb 1,T30 
000;':94 o 65 '.If87 ~Tb 1,311:17 
00029~ (J1Bb 03eo 0000 P LNJ 5,VKANU 
00029b OH:lb FBeo F~4A LAb 7,1)+3 
000297 OlbA 91:lC0 o 00 P LAb ltRI::SPO'll 
0004190 01bl 9Fb7 STtl I,SB7 
000299 OHli.i 03(0 0000 I' LN') 5,VKuO 

C ooo~OO * GE.T Ol:.C1MAL (f<E?PUNSE); 
000 01 016F FIl40 0000 P LLJk 7,1<E.5P01ll 
00030, OlCl Ftl40 0000 P MUL 7,HI:.K1L 
OU0303 * kf;.WONSE ;= f<I:.SPUN~I:.*Ht.KTl/10oo; 
000304 01e3 f370 03E8 DLv ~:Ktg~g~ 000305 01(5 Ff40 0000 P Sll< 
0(J030b * '<'::)01:.' 'Bt:;61l'lt l 



TITLE: CRMS3.'RtV (" .lAIWkI:.ADtR I PUNCH TV (5Ar) PA(,I:' U7 

000~07 II 5Utl 5R6,:;:)UO CHt,CK REMAINl)tR 
00030b II t:!Ll 5R6,>+lIoA 
UOU~09 OlC1 1:.210 UH4 !lUu Sk6,:;50U 

(~ OOO~lU 01C'i 6bOO eLL $K6,>+SA 
000311 II ICtll 
00031" II INC =51H 

. ", .. J" 000313 II $A 5TR 5R 7, I kt.!>I'ONSt 
OOO::H" OltA bAD7 !~~ =$k"1 
OOO.H!> 01 I;j 1'1'40 UOOU P $A $K1,RI:.SPON 
OU0316 II I:) A 51:. .- 0; 
00031'1 01lU lS740 0000 P <'L t:!A51:. 
Ooo~lb .. '1:.1'10'; 
000::119 II 'I;;NU' ; 
OOO~2u Ol<'F L2!> c;(.IU $ 
000321 II PUT NI:.W n,XT ("READY RANDUM Ut<..K:b"); 
000:;2~ OlCF Ft:!CO F!:.33 LAI;j l.lI+ 3 
00032:; (11)1 91><'0 Ft:.7A LAu I, HI 
OOO::l24 01D3 9rb1 5Tb 1,$1:) I 
U0032~ 010" V3l0 0000 P LN,J !>.VKPNT 
OOO:;2b OW6 V3CO 0000 I' LN,J ,.JWk 
000321 II WAIT FOK RtTUK"; 
00032lS II kEAD OK 6~~~5~o~D+ ~bW liD!!; 
00U:;29 Ul!)b I:.t:lOO 0007 II Wk 
OU033U OlOA H40 0000 P 5TK 6.ktADOR 
000:;31 II CHI:.C ... 51ATI:. (SI10ULD bl:. 01'11; 
OU033" UlDe HKO f-t26 LAb 7,1)+3 
000333 UIO\:. 4COI LOv 4.1 
U00334 u1I)F lf07 !lTR 4,lIob7 
00U335 011:.0 03CO OUOO P LN..I 5,JC:' 
00033b II ::'TAIUS 5HUUlV til:. . - 'hl:.X' (IIUOO) ; 
00U:;37 Ull:.~ tb70 lSOUU LUk 6.::-:;,7611 
UOO33b 01(4 I:.F40 OUUO P 5Tk 6.::'TATU:' 
OU0339 01tb HKu Ft:.lC LAb 7.lI+3 
000340 Olt:tl 91110 0000 P LA!;) l,bUf-l-l 
OUU:;41 Olt .. 9FIl7 51b l,$bl 
00034~ UH.ti 01-00 0007 l\ N4 NOP < IUWOKD+ 'I 
000::l43 OlE.lI C840 FFfE LDi< 4,""4+1 
000;)44 tlll:.F CF40 F-El4 51k 4,1:1+4 
000::l4~ II lOLl) ltiUFfl:.kl eO@,kEAu @Oihlflll 
OOG.'i4b U1Fl l.i~70 OOAti LliK ~,=171 
OOU347 O!f:; o 40 Ftll 51Ft ~,D+5 
00U;,4tl U1F!> 03(.0 0000 I' LN..I 5,JIL 
UOO~4'1 UlF7 03CO 0000 P LNJ "J!)t 
000351,1 II <'HFl~ 5TA1VS I-~k ERkukS; 
000351 * '1' !)TAlUS WA 'NE' ~TATUS 5HUUlO ~E 
000:;5<:: II 'THt.N' 
OU0353 II '(:,0 10' S1AkT I'KOlt.DUkt! 
0003!>4 UlF~ t040 ouoo IJ LDi< b,5'IA1W/\ 
000355 UlFb E940 0000 I' C"-Ik 6,S1A1U~ 
000:;% 01Fu 0981 FI:.b3 bNt L3 
()OO"~I II t,RkUK lAt:!tL ;:: 'LI1I:.kAL· (Rll; 
U0035b 01FF l870 !>232 LOk 4,::':IU4' 
OU035'1 0201 CF40 0000 P !)TR 4,LAbtL1 
00036U II LRKOK ~LA(, ::: 0; 
00()361 (),O,; 8740 UOOO I' lL ti<i<Okf 

(' 000';6.: II llOC~ 5tMAPHOK~ ;:; 0; 
000:;63 UiO!> 6740 0000 P CL CKSI:.M 
000364 U20'1 0004 vl 4 
000,,65 II (LOCI\. UN! 
00U:i66 II KtAli ANOTHE.R: 
000367 0208 L33 I;.Qv $ 
000360 II tj 1" 'bI15' IIltl5@ !l1ATlJS WAS '1:.(.1' u 'AND' 
OUU369 Uditl E.840 0000 IJ LDk 6,51ATW/\ 
000370 U"OA 6801 0038 BLL 6,L34 
000371 II k uk V IVIOVI:. '1::(.1' 'LI TEi<AL' 0<1 'A,...",' 
ooo.no: U20l l840 OUOO IJ LUI< 4,kUI<VM;) 
00U373 0201;. 4052 CMv 4,82 
000374 U;':Of' 0981 0033 bNI:. L.34 
000315 II (AkO!) RE.AV '~T' lAROS SI't:(HIEO 
000.:l7b .. 'THI:N' 
000377 II 'bE(,IN' 
0003'1d 021! Vtj40 OOUO P I.. OR 5,eAI<050< 
00037':1 Ud:ii l.i94U 0000 P CMi< 5.CAKV5~ 
OU038U Od!> 0881 0020 £lAl..lt LH 
000381 021'7 0005 ve !> 
OOU38" * ~~~g S~~~ 000383 II := CARDS KI:.AI) - 1; 
UOO:;84 Uill! btllU 0000 P lItl lAfW!)K 
OU0385 .. !"ur NI:.W 1 I:. X 1 ("SPElIFII:.O $" ); 
000380 02t A ~tiu) F~E.8 lAb 1,D+3 
U0031l7 0" l 9tlCO F 39 LAI;j 1,13, 
000~8b Odl:. 9~1l7 STb 1,")/ 
00038'1 0211' lI3CO 0000 P LNJ 5,IJKPNT 
00039U II pUI NUMbE.i< (CAKV5 51't.ClfIEI) II 
000';91 U22! f'tlCO FI:I!:.l LAb , .0+3 
OU039.: 0223 E.840 0000 I' LI)K 6,CAK05!> 
000393 UL2, H07 5TK b,$b7 
000394 ,,2lb lI3CO 0000 !" LNJ 5,JpN 
00039, 022tl rBCO ~OOA LAb 't V+ 3 OOO:;9b oaA 9BCO fU~ LA!;) 1,136 
000:;97 lJUe '1f-1l7 !>Tb 1o$b-' 
UOU39b lJUO D3lU 0000 I' LNJ ~,VKPT 
lJ00399 I'ur TI:.X1 ( ., , tlUTRtAV ONLY $") ; 
00U40U 022f I-blO FlII)3 LAb 7,1)+ :I 
UOU40l U231 t840 0000 I-' LVk 6.lAt<OS~ 
00040.: 0233 1:.1-07 !)Tt< 6.Sb7 
00U,,03 0<:34 U3<.0 0000 P LN,J !>,JPIII 
000404 II PUT NUMt:!E.t< (lAKI)5 RE.AO H 
00lJ405 II STATU!) !>"WULl> tiE ;;: 'HtX' (4000); 
00U406 (),Db ttnO 4000 lOR 6,;:1631110 
oou"O'/ U23ti H40 0000 P 51R 6,SlATU!) 
lJOU40b * 'H" lVD1TY '1:.(./' 0 
000409 II tTHI:.III' 
00U41u ()£3A ltl40 0000 I"' LOK 4.lV$TTY 
UOO,,1! one 49tl3 bN!;," 4,>L37 
00U41" * STATU5 5HOULD lSI:. ;= 0; 
00041'; U,:;V lS74U 0000 P CL !)TATUS 

(" 000414 OdF 03CO 0000 P 1..37 LN..I ~,JSI:. 

",: 
00041!::> II CHllK 5TATUS I-UK ERkORS; 
000"16 II '(,0 lU' ~NO UF LETTlR k; 
000411 U241 OFbl UOAA b L!>b 
U0041tl II 'END'; 
UOO"l'1 U243 L34 "C.u $ 



00042U 
000421 
00042<: 
00042~ 
000424 
00042~ 
00042b 
000421 
000428 
000429 
OUU4~0 
000431 
OU043" 
00043::; 
000434 
00043~ 
00043b 
000431 
000438 
OU0439 
000440 
000441 
000442 
000443 
000444 
000445 
00044b 
OU0441 
000448 
OU0449 
OUO .. 50 
000451 
0004!>" 
000453 
000454 
0004!>!> 
00045b 
000 .. 57 
0004'8 
000459 
OU04bu 
000461 
000 .. 62 
000463 
000464 
000465 
0004bb 
000461 
0004bll 
000469 
OU0410 
000471 
0004n 
000413 
000414 
00041, 
OU0476 
00041'1 
0()U478 
000479 
000480 
000481 
00048" 
000483 
000484 
000485 
000480 
000 .. 81 
00048b 
OU048~ 
00049U 
U00491 
00049;.: 
000 .. 93 
000494 
000495 
00049b 
000491 
000498 
000 .. 9~ 
ooo!>oo 
000501 
000!>02 
000503 
000,04 
000,05 
000506 
UOO,01 
000,08 
000,09 
0()0,10 
000511 
000,1" 
00051~ 
000.514 
000,15 
OOO,lb 
000517 
00051b 
000!)19 
000520 
000521 
000522 
000523 
000524 
000,25 
000,2b 
OUO,27 
000,20 
000529 
,00053u 
00u531 
00053~ 

I!TLt. 

0243 
024:; 
024"' 
02411 

024A 
024(. 
0240 
0241:. 

024F 
0251 
0252 
0254 

u2,5 
0;:57 
0259 
0;:5t1 

025F 
0<:61 
026<: 
026" 

02b5 
02b1 
02b9 

02btl 
02bl) 

u2bE 

U270 

0272 

021b 
0278 

u2710 
0280 
u282 
028" 

028' 
0287 

02119 
0281:1 
u280 
Ol8t. 

O,,~O 
029l 
0293 

0294 
0295 

029b 
u298 
029A 

029C 
0291;. 
02~F 

FBCO FOBF 
1:.840 0000 
t.~07 
03CO 0000 

t.2CO 0000 
b046 
b002 
0901) 

L840 0000 
.. I;.FF 
(,940 OUOO 
OA07 

(,,840 0000 
(.570 (,,000 
("F40 0000 
03(0 0000 

8AlO 0000 

1;.840 0000 
b056 
0983 
03CO 0000 

02b5 

E.840 0000 
1;.940 0000 
0801 FF9E 

1::940 0000 
0985 

8740 0000 

OFIH I-F97 

0272 
0005 

E840 0000 
b984 

(840 0000 
4924 
0279 

1;.840 F0811 
1;.970 2008 
091F 
0271:: 

FBlO FD84 
91K-0 fDl::b 
9F87 
1)3(0 0000 

1::870 5900 
I::F40 F07~ 

FBCO F079 
9BCO FD75 
9F3807 
D C 0000 

1;.840 F070 
b059 
0909 

bD4E. 
091::9 

C870 5045 
CF40 0000 
03(0 0000 

029( 

E.840 0000 
b056 
0991:: 

f' 

P 

P 

f' 

P 

P 

P 
P 

P 

P 
I" 

P 

p 

f' 
P 

* 

* 

* * 

* 

L39 
* * 
* * * 

* * L40 
* * * 

* * * 
* 
* 
* L42 

* * 
* * * 
L43 
* * * * 

L.4"1 

* * 

* 

* 

* * * 

* * * 
* 

* * * * L44 
* * * 

* * * 

f'AG!::' 118 

G~N~KA11:. CH1:.C~~vM5 (RtAD OK PUNCH); 
LAp -',0+3 
LOt< • b ,R1:.ALW,( 
511'< 6,!b1l7 
LNJ ',JbC 

tIF' '1:1115' 112,14e 5TA1U5 WA~ 'Nt' 'H1:.X' (2) 
LLH b,STATWA 
50K 6,b 
lMIi b ,2 
til:: >L39 

LUi< 
AUv 
CMk 
IlA .. 

:~n~~,CAKD~ KI;.AU 'GE' CARU5 ~P1:.lIFI~O - 1 
4,(AR055 
4,-1 
4 ,("AI<05~ 
>L~9 
51ATU5 ~HOULD 1l1:. .- 51AIU5 WAS 'MASK' 'HtX' «(,,0001; 

LUN 4,51ATliA 
ANO 4,=-163~4 
5TR 4,STATU~ 
LNJ 5,J51:. 

CHl::lK 51ATUS I-~R I;.RNORS; 
CAKO~ RI::AD ;= ~AKDS K!::.AO + 1; 

Ii'lL (ANU::'H 
tIF' R OK V MO)I:: 'EG' 'LlT1:.KAL' (V) 
'THEN' 
'i:l1:.GIN' 

LOR b,ROKVMJ 
CMv 6,IIb 
til'll:. >L40 
LI'l.l !),JlC 

COMf'AK1:. CHI;.CK5UM5; 
'1:.NLl'; 

E.QU !b 
'1~' lAKOS KI:.A) 'LT' CARDS SPE.L!Flt.v 
'THEN' 

'bU lU' ~1:.Al) ANOTHI::K; 
LOR 6,CAKOS~ 
("Mi< b,lARUSS 
bAI.- LH 

'If' lAK05 5f'1:.CIFII::0 'I::Q' CAND::' KtA~ 
'THI::N' 
'Ilt.GIN' 

CMM 6,CARUS5 
bl'lt. >L4l 

LL 

b 

NI;.AO ON PUN("H ;= FALSE; 
R1:.AOOK 

'GO TU' ~EAO ANOTH1:.R; 
U3 

'I:.NO'; 
1:.(,j1.J $ 
DC !:> 

CLOCK OFF; 
'IF' TOTAL 'N1:.' 0 

LOR b,TOTAL 
bNI:.4 6,>L43 

'OK' ERRUk FLA:; 
'THI::N' 

'NI;.' 0 

'tll;.blN' 
I.-LlR 4,E.RKORF 
b1:.4 4,>L44 
EGU $ 

LAD 
LAb 
STb 
LNJ 

LUR 
5TI< 

LAb 
LAb 
STD 
LN.I 

LDR 
CMV 
I:IE. 

CMV 
til'lL 

LDR 
5Ti< 
LNJ 

'IF' 10 2 'E~' 'HE~' (2u08) 
'T-i!::.N' 

Rt5PUN51:.. 
b,D+2 
b,=8200 
>L44· 
$ 

'GO 10' KI::PORT Sf't:.EU; 

AS( NI::W GUE5TION ("5TATvS I:.RROR CARDS OFf~ET 
L !A~U CARO AFTI::K UAIA 1:.KRON CARDS U~FSI:.T$·); 

',Ll+3 
I,T411 
1 ,$1:17 
5,VKANI.I 

TI::MP := 'H1:.X' (5~OUI; 
6,:;22797 
b,O+1 

G1:.T CHAR (TEMP); 
7,0+3 
1,0+1 
1,$1'11 
"VKGC 

:f~~NIEMP 'NI::' 'Llll::kAL' (YI 
'BE.GIN' 

b,Ll+l 
b,lI~ 
>L44 

6,78 
>L47 

4,=20549 
4,LAb~L2 
5,JI<1:. 

'IF' TEMP 'N~' 'L11ERAL, (I'll 
'THI::N' 

'GO TU' WkON~ H~SPONSE; 

LABEL Z .- 'LlTERAL' (PEl; 

REPORT 1:.I<RUK; 
'1::'10'; 

. 'END'; 
I<EPOIH SP1:.1:.U; 

E.QU $ 
'IF' R OR V MO)I:: 'EU' 'LITt::kAL' (VI 
'THI::N' 
'B1:.GIN' 

LOR 6,HOHVMJ 
CMIi b,86 
BNI;. >L51 

'IF' TOTAL 'NE.' 0 
'THI::N' 
'BtGIN' 

5TAlKEO!C 

C· '.\ 
I 

c 



TITLe CRM!)).'Reli u'.<..ARORI;.ADeR I l-'uN<"H Til (:)AF) PAul'. l.l9 

000~33 O"AO <..&40 0000 I-' LUI'< 4.10TAL 
000534 OlA~ 492b bet. 4.>L52 
000~35 * 'I~TEueR' AVeRAut tRROk SPeeD; 

C~\ OOO~)b * '~~Tf.ut::R' Dt::NOMINATOk; 
000537 * V ~OMINATOR :~ HeRTZ * 10TAL; 

" :",,:'/ 000~3t1 02A3 (.U40 0000 I-' MUL 4.Ht::R1Z 
000539 02A, <..1-40 F05t:: STK 4.0+4 
000540 * AVERAGI;. t::RROR :)pteiJ ;: ~UM*lOOO/DI;.NOMINATUR; 
000541 02A7 F840 0000 I' LDI'< 7.!)UM 
00054l 02A9 F670 03e8 MUL ,.=1000 
00054) 02AS F354 Oly 7.=$R4 
000544 02Ae FF40 FD5b' STI< 7.V+) 
000545 * I-'UT NI;.W n:x T ( "AIIERAGE vELAY SPEeD. IN MSt::C$"); 
00054b 02AI;. ~IKO FD5b LAb 1.0+5 
000547 OlbO 96CO rODC LAb 1.T5~ 
00054& 02b2 9f&7 !)Tb l.$ln 
000549 Ultl.:! 03CO 0000 I' LN.; ~.VKI-'NT 
000550 * PUT O!:.<"IMAL (AVf.RAbf. t::RKOR :)PEEO); 
000551 0;':b5 flKO Fu4F LAb I. U+ 5 
00055" 02tH 1:.840 1't.>4B LOR b.0+3 
00055~ 02b9 I;.F07 !)TI< b.Sb7 
U00554 02bA 03(,0 0000 LNJ 5.YKI-'D 
00U555 * 'eNO' ; 
00U55b * 'f.NO' 
OU0551 * 'eLSI:.' 
U005511 * 'beulN' 
000559 021)(, OF91 b >L52 
0005bO 02UD L51 1:.(,)\1 S 
0005bl * (.AI<US RE-AD ;= ('AI<OS I<I;.AO -1; 
0005b" li2bV 118<"0 0000 I' D!:.<" <.. AI<l) 51< 
OU05b~ * I-'UI NI;.W IDT ("ReAD S"l; 
000564 li;<bf I-IKO F043 LAb 1.0+3 
000565 U2Cl 9!:leO FUDb LAo 1.154 
000566 0;:0 9F81 !)Tb 1.StH 
Oli0567 0;:C4 03(0 0000 I' LNJ 5.VKI-'NT 
00056b * (.ALCULATE. I:.LAI-'SeO TlMI;. «.AROS Rf.AO II 
000569 O,,(b FlKO FD3C LAD 1.0+3 
OUu51u U2Cil l840 0000 I' LUk b.CAIW:)'( 
000571 OZC.A t::1-07 5TI{ 6.9>IH 
00051l O;:Cb 03(0 0000 I-' LN.; ,.JI:.I 
0005H * 'f.NO" 
000514 * VH,1fY AUA!N: 
OOli51, 02('D L,2 I;.QU S 
00U51b * R Oi< II MOOI;. . - 'L!TI:.I{AL' (II' ; 
Ou0517 O;:Cu 6156 Lily 6.8b 
000511l U~(t:. U'40 0000 STi< b.KORVMJ 
000519 * A:)K NI:.W l.IUI:.!;110N ("lIf.HHYS") ; 
000580 0;;:1)0 ~b(O F032 LAb 7. V+ 3 
000581 0,0" 91:ll0 FOCl LAb 1. T 5b 
00058" 8~B~ ~~~6 !)fb I.Sbl 
00058:; 0000 LN.; 5.III(AN(') 
000,84 * TI:.MI' .- 'Ht:.X' (590V) ; 
000585 0,,(,,-, E.870 5900 LOk • b.=22191 
OOO,Sb UiD9 I:.F40 FD21 5Ti< b.O+1 
000581 * (,U C.HAK (I!:"!p); (- 00056b 02iJb HKO FU21 LAo 1.0+3 
000;8" UlUD 9!:lC.0 fD23 LAb 1.U+l 
000;9U 0;:01- ,>F87 5Tp Lo$bl 
000,91 U21:.0 03(0 OOUO LNJ 5.IIK(,( 
000,92 * tIt- , II:.MI' 'lU' 0 
000593 * tlHI:.N' 
000594 * '(,0 TU' A:)K I'<LxT; 
000~95 021:." L640 FUll LUI< 6.0+1 
000 96 021'.4 b901 0000 PI'.£. b.A!)KNI;./\ 
000,97 * '1F' TeMP 'NI:.' 'UTE.KAL' (I'<' 
00U,98 * tTHt.N' 
00U59'> * 'bel>lN' 
OOUbOO O~t::b b04f. CMII b.7b 
000601 O"t::"! 0905 be >L,II 
OOObO" * '1ft TI;."IP '1'41;.' 'Llll:.kAL' (Y) 
OuOb03 * 'THt::N' 
000b04 * '::'0 TO' VI:.Rlt-Y A(;,AIN! 
UOUbU5 021:.0 bD59 CMII 6.1l9 
OOUbOO U2l9 09E4 jjNl >L52 
OUUb07 * '(,0 TO' STAKT PHO<"I:.OUKI:.; 
OOUt>Ob U;:I:.A Oftll FD(.b tl U 
OOUbO" * 'I;.NI)'; 
000bl0 * LI'<O (,IF LI:.11I:.1< k: 
OOObll U;<I;.( FtlCO FOlb L,b LAu I.D+3 
OUObli U2t::1:. ttl40 0000 I' LDI'< b.('HANNI:. 
OOObD U"Fo I:.F01 !)IR 6.itl7 
000b14 U"fl 03CO 0000 P LN.; 5.Jr(. 
OOOb15 * CReATI;. ~UN<..1I IN (OOL!; «.HANN!:.L); 
UOOblb * 'I:.NU'; IU~ PkO('lOJRI;.) 
OUObl., * 't::NI.l'; lOr !)t::(;,MI:.NI J 
OOOblb * 'FINl!)H' 
000b19 u;<F" 113(8 FOO(' JMP *0 
OUUb2U 021-6 Ll Ll.iu S 
000b21 02F, 63<" OOOU JMP ,K9>EX 
000b2;< XLu(. 'KSI:.X 
000b23 (IKL LINK 'KSI:.X 
00ub2" XLuC ,1I9>LK 
00002, UkL LINK '"iLR 
00U026 XLO(' 'HRT<..i 
000627 XLOC ,HKl('(' 
0000211 XLU(. IIKI-'I 
00Ub2" XLu<.. 1Itl.F'NT 
000b30 XLul III<A(') 
000b31 XLU( IIKANW 
00lib3" XLuC 1Itl.1'0 
OUUbB XLu<.. 1111.(,(. 
00U03" XLiJC IIKuU 
000b3, XLu<.. IIKuH 
00li636 XL;)C IIK(;,!:l 
00lib31 xLu<. 10 
00u031:l XLu<. srAHIiA 

(' 00ub3,> XLU<' SfAIUS 

" 

000b40 XLiJ(. Ht::kT, 
000b41 XLiJ<" (.HANNI:. 
000b4" XLu(. !>eT1UH 
000043 XL()( tHNAkY 
UOOt.>44 XLu(. LAtil;.Ll 
000b4, XLu<. LAbl:.L2 



000040 
000(.147 
00004b 
000049 
000050 
000051 
00005~ 
000653 
000054 
00065!> 
000050 
000t>57 
00065ti 
000059 
00v060 
00006L 
OOOOO( 
000(.10" 
000(>64 
00006, 
000060 
000t>67 
000t>6tj 
000009 
000070 
OOvb71 
OOObn 
000073 

11 TLL 

00007 .. 
OO()07~ 
000070 021-7 

OuOO t:kH COuNT 
00A6 

XLac 
XLac 
~t~~ 
XL.ac 
XL.VC 
XLvC 
XL.ac 
XL.UC 
XL.VC 
XL.UC 
XL.OC 
XL.UC 
ClK\. L.IM 
XL.UC 
XL.VC 
XLUC 
XL.UC 
XLaC 
XLeK 
XL.VC. 
XL.VC 
XLUC 
XlVC. 
XL.ac. 
XL.VL 
XLaC 
XlUC 
XL. ,A 
XL.Oc. 
t.NO 

MAXIMU 
CAlW!;S 
CAHOSH 
lOW AI)l) 
HUkVMa 
HAVt.<:.E 
t::klWkF 
CKSI;:M 
~A5E. 
SUM 
ruTAL 
Ht::!;PON 
,V$TTY 
ZVUT 
kt::AI)OH 
bUFF I 
IOWORO 
Jbl 
JGL 
JRE 
JIO 
JIL. 
JPN 
JWk 
J!;I;. 
JC.5 
JfC 
Jt::T 
Jc.c. 
A5KNl.X 
,VK.JLH.Z.VI<.JLH 
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c 

( 

(' 

IjTLl 

4::VKJf5.Ll!:>T 
OOuuOl 
OOuuO" 
UUOU03 
00UU04 
OUOOO!:> 
uouuOo 
000u07 

UUOO 
0000 
ouo 7 
OUOA 

OOUUOII 

OUUUO'1 
OUUU1U 

UUUU1! 
OOoul .. 

OOOuu 

00U014 
OOOul!:> 

000010 
000u17 

OOOul11 
OUOU19 

UU002u 
000021 

00002t! 
OUOU2j 

00002" 

00002!:> 
000020 

000021 

0000211 
000029 

00U03U 
000031 

000u3£ 
000033 
OUU034 
00003!:> 
00uu30 
000037 
u0003t! 
00003'1 
OUOU4U 
00U041 
Ou0042 
000U43 
000044 
000045 
000040 
00U047 
00004b 
00UU49 
00005U 
000051 
000u5£ 
000U53 
000054 
00005!:> 
000050 
000057 
000u5b 
000059 
000U60 
000061 
OOOu&~ 
000U63 
000064 
000065 
000006 
000u&7 
0000&8 
000069 
000070 
000071 
OOOon 
000073 
000074 
000075 
00007& 
000077 
000u7b 
00007<i 
OU0080 
000081 
OOOUS, 
000u83 
oooos" oooos, 
OOOOSo 
000087 
00008b 
0000S9 

001U 
UOLl 
00!!> 
0010 
OU!9 

001t:. 
OOlF 
Uuu 

00lt! 
ouzp 
ou~e 
002l) 
U030 

0030 
00n 
OU3A 

0031-
0040 
0043 
0046 
UU47 
UU4A 
004P 
0041:. 
OO~L 

U057 
U05A 
UU5li 
Uosl:. 
00bl 

OUb7 
00bA 
(JOOb 
(JObl.. 
OOoF 

OOH 
007, 

0070 

007t! 

U07A 
007l 
U07t:. 
007f 

0081 
0082 

0084 
008b 
008"/ 
008'1 
(JOt!A 
008b 

OUIiU 
0081:. 
008F 
0090 

~g~~ 
0095 
0097 

0099 

0091:1 
0091.. 

0091:. 
OOAO 
OOAl 
OOA3 
UOA5 
00A7 
UOA9 
QOAA 

OOAe 
OOA£ 
OObO 

00b2 
00b4 
006& 
OOBIl 
00bA 
(lOb(' 
OUbl) 
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007b 
0073 
OOOB 
0000 
001b 
43,2 4053 332l 
2052 4!>5& 2047 
2ew "1~0 ~220 
:1230 2(,20 3139 
:1738 2400 
OOOF 
4348 4141:: 41:::4!> 
4120 4E!>, 4042 
4,!>2 2400 
U01A 
2120 57!>2 4f4t 
4"/20 4445 '649 
"345 204F 4E20 
4346 414E 41::45 
4124 
0011 
2120 4j4b ,,543 
4b20 4(.49 47,,8 
!>420 41'41: 2400 
0010 
!>04f- 5745 !>2£0 
4b~2 4~~1 !>54!> 
4t43 5924 
OOUb 
4041 524b 20!:d 
4541:. ,34!> 2400 
uOO., 
3430 2043 4f4l 
554[) 4lS3 2400 
OOH:. 
5357 49!>4 4348 
4553 2049 4t43 
4f-52 5245 43,4 
204F !>220 4144 
4150 5445 5£24 
OOlA 
2741 2720 41'!>0 
5449 4F41: 20"9 
5320 !>245 4j4f-
4IJ4{; 4541: 444!> 
4424 
0000 
2120 5354 5!>43 
41:120 4154 2030 

6(j~~ 
afOO 0001 K 
0011 

Of 51 OlOl 

Of-('O FF87 

HieO FFS"/ 
91:1l0 FF89 
9Fa7 
03(.0 0000 ~ 

bl50 
tF40 0000 P 

l840 0000 P 
4041 
0840 0000 P 
5041 
l255 
lf40 0000 ~ 

~~~~ 
8757 
70l.F 
1-370 0007 
fl'40 0000 ~ 

1:.870 4653 
EF40 0000 ~ 

8/40 0000 ~ 

4101 
(F40 0000 ~ 

FIKO fFb3 
9610 FF74 
9F87 
P3eo 0000 P 
FblO FF5l 
9B('0 0000 P 
9F87 
03(,0 0000 P 

E840 0000 P 
£570 FF('O 
b901 0000 ~ 

E640 0000 P 
1:570 003F 
b9al 0000 P 
F6(0 FF49 
£840 0000 P 
E.f07 
0310 0000 ~ 

05/19178 

LKlUM o 
13 

T4 

T8 

110 

T21 

Tlb 

no 

Db 

LVKJf-5 

* 
* KJI-!l 
* 

* 

* 

* 

* 
* 
* 

* 

* * 

* * * 

1429.bH 
TIT L.I:. 
lWLf­
IlliU 
lUMM 
HI:. !:> II 
liC 

W 0!>/19/78 1422., 3031l0700uO 
LIIKJf-5.'R£V 00' 
KJFS 
LVKJfS 
8 
b.O 
21 

11::: liT '('kM!l3. RI:ll ~. A~R • 

TUIl .,U. 1978$' 

()l 15 
Tl:.xT 'lHANNI:L. NUMbl:k.' 

Lll 2b 
Tl:xT '. WkON~ Ol:IIIll: ON , 

TlXT 'lHANNI:~~' 

ul 1/ 
TI:.I\T '. lHtl..\ LIbHT ONS' 

Lll 11 
TtllT 'MARK 5~N!lt~' 

Ol 11 
TlAT '40 ('OLJ,MNSS.' 

D( 30 
TtKT '!:>WITlHi5 INlORREll' 

TI:.Xl • OR AD~PTtK$' 

0(. lb 
TI:.X1 "'A" )PTIUN 15 RI:.(O' 

lE.I\l • MMtNUt:.)S' 

Ol 13 
1tXT '. STUl( AI OS' 

i:,(.iU !Ii 
5Avt:. <LKlOM+l.Z'OOll· 

'bl(,lN' 
b Ll 

'lNTt:.GE.R' TlM~ (.HARACfI:.H; 
!lTb 5.0 

pul J I ILl: 
LALl 1.0+2 

I"lkM53. Rty G. APR 20. 1978~"); 

. A~ 1.13 
~lb l.:»b"/ 
LNJ ,.VKPII 

NUMBt:.k Of- lOLU~N5 .- 80; 
~OV 6.50 
TRMAXIMUMbt~~~~t:.~= 'bl1S'e15.1~ZIlDHR ~ 'BlT5'@15.1. iVDLR; 

LUR 4.iVsHR 
5Ut( 4.1 
LOR S.LIISLR 
!lOK "5.1 
SUb 4.=$H~ 
STR 4,MAXIMJ 

MAXIMUM lARD!:> := MAXIMUM CARD5/7*2; 
LOR 7.=~R4 
STR /.=~R& 
CL =SR7 
DAR 7.15 
0111 7.=7 
5TR 7.MAXIM~ 

LAB!:. ... 1,- 'L1TE.RAL' If-S); 
LOR 6.=18003 
5TR b,LAbtLI 

HAVE G!:.NERATlO lHt(.K!:>UM5 ,- I-AL5E; 
HAVI:.GI: lL 

REAP SlATU~ ,- TRUl; 
LOv 401 
Slk 4.REAU51 

A~K NtW UUtSTIJN I"lHANNEL NUMbl:k5" 
LAb ""0+0/ 
LAb 10 T4 
STb ~.St:l7 
LNJ 5.IIKANU 
LAb 7.v+2 
LAb ~.lHANNI:. 
STb 1.St:l7 
LNJ 5.VK(,H 

GE T HtX (ChANNEL I ; 
'If' lhANNEL '~A!lK' 'HI:X' IFf-CO) .l ... • 0 'OR' 

LUH 6.CHANNE 
AN(j b.=-64 
bl:' b.FRI:5H~ 

lHANNE.L • "'ASK' 'HI:X' I()U3~) 'Nto' 0 
'THtN' 

LOi< 
ANU 
bNEl 
LAb 
LOR 
5TR 
LNJ 

'(,0 TO' F~I:!:>H ~TART; 
b.lHANNE 
6.=b3 
b. FI<ESH~ 
(.O+;! 
6.CHANN~ 
b.$b7 
5.JF-l 
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000090 * (RI;.A II::. fUNU 1U'l <'OUI::.S(<'HANNI;.L) ; 
000091 **; 
00009.< * 'COMMI;.NT' <'LI;.AR <'HA'lNI;.L - MAY 1:)£ bU::'V; 
000093 **; (-~ 000094 UOBt- fl:)<'O FF4;: LAb 7.U+;: 
00009~ UO(l 9B(0 0000 P LAb 1.bLNARY .J' 00009b 00C3 9F87 S'It~ 1.$b" 
000u97 * !NOUI (!N!T I AIlLt.. OUTPUT <'ONTROL @ue); 
00009b **; 
000099 ** IUI;.NTlt-Y UI;.VI<.l; 
OOOi OU **; 
000 01 OOC .. AreO 0000 P LAtl 2.10wORv 
00010;: OOCb Aeo FF3( STB 2.U+3 
000103 OOCIl 03eo 0000 P LNJ ~.JIO 
000104 OOCA fB<'O FF31 LAb 1.U+2 
00010~ OOC( 9BCO 0000 iJ LAb loW 
OOOIOb 00<'1:. 9f87 !)lb I.$IH 
000107 * INOUI ( W.INPUI UI;.VICI;. IU @oe); 
000108 OO(F OFOO 0000 ;. I'll NOP <jOwURU+13 
000109 00U1 £840 !-FF£ LUI'( b.Nl+1 
UVopu OOLl::! H40 ff2F STI< b.0+3 
000 11 OOU~ U3<.O 0000 ... LNJ ~.JIO 
Ooull, 00D7 £840 0000 iJ LUI< bdU 
000113 00li9 1:970 ,WOS CMk b.=b200 
00011 .. OOOtl 0901 004::3 bt L7 
00011~ * 'IF' IU '1'11;.' '-1I;.X' (lO08) 'AND' IU '1'1£' 'HEx' 120I$A) 'AND' 
000 Ll b OODU 1::.970 208A <'MI< b,=S330 
000117 OOOF 0901 OOlF bl::. LI 
000Ll8 * Iu 'I'll:.' ',jI;X' LoW8S) 
000119 * 'lHt::N' 
00gl20 * 'SI;.('IN' 
00 121 001::.1 1::.970 2088 (MI< 0.=1l3,8 
00012" OOE::! 0901 001b bi:. L7 
00012::! * LAI:)EL, . - 'Llll::.kAL' (IU) i 
000124 OOI::.~ (870 4944 LUk 4,=187~b 
00012~ 00E7 (1-40 0000 P STR 4.LAbI;.L2 
00012b 001:':1 U840 0000 P L.Uk $k~.CHA'mt:: 
000127 (lOl:.b C840 0000 P LDi< $i<4.1U 
0001211 * L.UAU k4 '<5 (lO. <'HANNI:.L.); 
UOO129 (lOI::.U 03(0 0000 P LNJ ~.JRI; 
000,3u * kl:.PUkT UROI<; 
000131 * PUT Ntw TtXT (n. wkUN(, utVlCl:. ON CHANN£L.!lJ II ); 

00013, OOI:.F FbCO FFl2 LAD 7.v+2 
000133 001'1 9BCO FFlC LAu ltT8 
000134 UOF3 91'87 !>T b 1.$b7 
00013!;> {JOF4 U3<':0 0000 iJ LNJ 5.VKI'Nl 
00013b UOFo Fb(O HOB LAp I. D+2 
000137 001'11 1::.840 0000 P 1..1)1< b,<'HANNt;. 
00013ti OOFA H07 5TI< 0.$b7 
000139 OOFb [)3«(I 0000 P LN.J 5.VKPH 
000140 * PUT HI:.X (lHANNI:.L ) ; 
000141 * 'GU lU' FRE!)H 5TART! 
00014" OOFU 83<.0 0000 P JMP ~R1::.5H5 
000143 * '1::1'11)'; 
000144 OOFF L7 I;;QU $ 
00014~ * 'COl)t' 'bl;.(' I 1'1' I (" 00014b * 5T!) =~k7 . \ 

000141 * 5Tk $k"7.ISRI:.I> ,,- j. 00014b OOFI' ~C57 ST5 =$R7 
000149 0100 F40 0000 P !>TR SI<1.5RI;." 
000150 * 'fF' 'biTS' til.1~@ SRt(j '1;(,)' 1 
0001!>! * , HtN' 
001:11 5" * 'bl:.(,jN' 
000 53 010" 1::.840 0000 I' L[.IR o.!)RI:(' 
000154 0104 b881 0012 BGL" 0.L9 
OOOp~ * LAB!:::L 2:= 'LIT£RAL' (lL) ; . 000 50 0100 (870 434C LUI< 4.=II22b 
000151 0108 <.F40 0000 P SII< 4.LAbI:.L2 
000151l 010A U840 0000 P LOi( $1<5.51:. Tl OA 
00015':1 010l <.840 0000 P LUk SI<4.51<1;." 
000100 * LUAU R4 R~ (51<1:.('. lLI;.AR); 
000101 0101:. [)3CO 0000 P LNJ 5.JI<I:. 
000102 * RI:.POI<T ERROR; 
000103 0110 FB<'O FE:FI LAb '7.0+2 
0001b4 Oil" 9BCO FF19 LAtl 10110 
000105 0114 91-87 STb 1.$137 
000100 Oll~ U3CO 0000 I' LNJ ~.VKPT 
000101 * PUT TI::.Xl ( " , (H I:. <.I< LII>HI ONS"); 
0001011 * 'ENO'; 
0001b9 0117 L9 tQu $ 
000170 * '11" nS1 TWI;. 'I'll:.' 0 
000171 * 'THt::N' 
00017" * 'GO TO' ~Kll' 1'0wl:.R (,)U£51 WN; 
000173 0117 £840 0000 P LOR b.TI:.!)TTY 
000174 0119 09A2 bNLL o,>L12 
00017~ * HER!L ;= 00; 
000170 0pA 40C LO~ 4.bO 
000117 o lb lF40 0000 P ST 4.H£RTl 
000178 * 'iF' 'IH TS' @1.13ti> 5Rt::G '1:.(')' 1 
000179 * 'THEN' 
000180 * 'GO T:I' NO I'OWER QUtSIION; 
000181 **; 
000t 82 ** POwER ~UE~110N ON 0/3~ OR 0/30; 
000 83 **; 
000184 0110 82<.0 0000 Lb 51<1:.G,£'2000' 

OUF 2000 
000185 (1120 O~lb 13tH >Llo 
00018b * ASK NI:.W (,)UI;.5Tl:lN ( "POWel< FRI;.IoIUI:.N(Y$" I; 
000181 Oll~ FBCO FE.EO LAb 7.U+2 
000188 Oil 98(0 FF12 LA" I, Tl5 
000189 OF 91'87 S1d 1.S67 
000190 u 2b U3CO 0000 P LN,j ~.VKANQ 
0001 91 012~ FtKO FED3 LAb 7.U+, 
000 'it 012 96'0 000 P LAb 1.Hl:.kTZ 
000193 012C 91'87 STI:) 1.$tH 
000194 0120 03<'0 0000 iJ LNJ 5.VKGO 
00019~ * (,U UI:.<.:lMAL (HI:.RTl ) ; 

() 00019b 012F E840 0000 P LOR o.HI:.RTZ 
00019-' 0131 bD32 (My b.50 
0001911 (lln 0904 SI:'. >~lo 00019'} * , P-' HI;R l 'I'll:.' 50 • AND' HI:'.R "'. 'I'll:.' bO 
000,00 * , HI:'.N' 
OU0201 * '(,u TO' FRESH START; 
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00020" * NO IJQWt.R ~Ut.5TION; 
000203 Ul33 oD3C (.MV 0,60 
000204 01:;4 0981 0000 IJ bNt; fl<t.5H5 

(~. OOO~O~ 0130 t;840 0000 IJ L16 LOI< 6,Ht.HTZ 
000;:00 ODI! 0001 50L 6,1 
000201 0139 t.HO 0000 P 5TI< 6,Ht.HTl 

'" 000,,08 * HEHT.t. ;= Ht.IHl * " ; 000209 * SKIIJ POWt.K (,jUESTIUN: 
000,10 013b Ll" t(,jU $ 
OOOdl * PUtSVO CARV STATU5 ,- 0; 
OOOd" **; 
000,13 ** 5Kl1> MAHK St.NSt 
00u214 **; 

l.IUt.STIONS It- ONLY A I>UNCH; 

OOOd~ U13b 11740 0000 CL IJUESVO 
OOOdo * , it" , Hl 'Nt."Ht.X' (,008) 
00u,,17 * 'THt.I1' 
00021 il * ,C,O TO' 5U Lt.VEL AND 15Ai 
000.:19 **; 
oooau ** MAHK 5LIliSt. ANU COLUMIli IliUMI:lt.R; 
oooal **; 
OOOa2 * ASK ~iAkK :;,tNSt QUt.511UN: 
000,,2~ Ul:;U U!40 0000 IJ LUI'( 6,IU 
000a4 013f t.910 20011 C.MI< 0,=1:1200 
Oou,,2~ UI41 09tH 0010 bNt; L29 
UOOilo 0143 L20 £:'(,iU $ 
Oooai * ASK I'<EW ~UtSTl;iN (IINAHK StN5t$" ) ; 
ooUab U14j Fl:110 H.l:lt LAb ., ,V+2 
000229 014~ 9BCO FEF9 LAb !tId 
OUO,30 U147 91'81 5Tb 1,3oIH 
UOU,,31 UI4b v3l0 0000 LIIi.J ;,VKANw 
OUO"3,, * H;MP lHAHAlTt.H ;= 'HlX' (4E::01J) ; 
OUO,,3j 014A t:810 4tOV LVI'( 0,=19981 
000234 014(. t:f40 ft.B4 5TI'( o,U+l 
OUO,3~ U14t 1'1:1(0 Ft.1:l3 LAb (,v+2 
000,,30 U150 91:ll0 ftBO LAtl loU+l 
000,37 015" 9F87 5Tb 1,3oIH 
0002311 Ul':i3 U3CO 0000 LIIi.J 5,VKGC 
OOOd9 * \:I£:'T lHAR (H.MP lHARALTtR ) ; 
000,,40 * I I F I TtMf' CHARAlTtR 'ty' 'LIIEKAL' (NI 
ggg~~~ * 'THt,,' 

* 'GO TU' (.1tlK SwlTlH£:.Si 
OUO.:43 015~ t.84U rEAb LUR 6,0+1 
000,,44 01~7 604t:. C~I\i 0,,'8 
UOO,,4, 01;11 0926 bl >L2-' 
00U,,46 * 'If ' Tt.MIJ lHAI<~lTE.R 't.y' 'Lllt.I'(AL' (V) 
000,47 * 'THt.f;' 
000,,411 * 'bt<>llli' 
OUO;::4V * ASK LULUMI~ YUI::ST IUN; 
OUo"Sv 0159 oU59 C.NV 6.119 
OOU,,. (;15A 09E.9 bNt:. >L20 
UOO.::5' 015B L,5 t.wu $ 
UOO.;!5j * I-'Ut. 5 i)() C.AI<U STATUS ;= '~It:.A' (1000); 
000~54 015b t:.1l70 1000 Lvi< 6.=4090 
000<:55 0150 t:F40 0000 SII< 6.IJUE.5U;" 
OuO,56 * ASK Ntw "UI::STIUN 1"40 lOL.UMNS$")i 

( 000<:5"( 015~ fBCU ~t.A2 LAb ( ,U+2 
00Oi511 011>1 91:1CO FEl4 LAb 1.T4:!6 
000,,59 (16) 9F87 51", 1.$b7 
OOO,,6v 011>4 V3l0 0000 P LN.J 5.VKANw 
g8g~~~ * It:MP lHAt<AC.TE.1< .- 'Ht.X' (4t:OV); 

0106 t870 4t.OV LUI< 1>,;:19981 
000':0;1 011>8 U40 rE98 SII'( 6tU+l 
OOui64 UloA ~BlO Ft.97 L.Ab 7,U+2 
000,,0' 010l 9BCO FE94 LAb 1.U+ I 
000<:06 016£:. 9~87 STp 1,3ob7 
00Oi67 (HoI' U3l0 0000 LN.J ~'VK~~l OUO,6b * CHAI< (TI::MIJ thAHACTER ) ; 
000;::0'1 * , IF' TI::MP C.HARAlTtR 'ty' 'L1TtRAL' (N) 
00027U * 'THEN' 
00U;::71 * '<':'0 TU' lH!:.CK :;'WlllrlESi 
000272 U 171 t840 tolBr L-Ol'( 6,0+1 
000.;73 (;173 6V4t (Mv 6,71:1 
000.::74 0174 090A bt >Lt! 7 
000275 * 'IF ' H. 1'1 I-' lHAI<ACTtl< 't.y' 'LITERAL' ( VI 
000;::76 * tTHtN' 
000;::17 * 'tlt."IN' 
OOO17b U175 I>V59 lMv 6.89 
000279 U170 09t.5 BNt. >L,~ 
000i80 * PUt.SvU lAI<U :;,rATUS ;= 'HEX' (111001 ; 
000,81 0177 t870 IbOO LOr< 4,=6144 
000,82 0119 lF40 0000 IJ !>TI'( 4.PlJE.5UJ 
000283 * IliUMtl£:.1< U~ CuLUMNS :; 40i 
000;::84 * 'tNL>' 
000;::85 U17tl 5l21l LOV 5.40 
0000:86 017C vF40 0000 P SII'( ~,NUMI:lI::'< 
00U287 * 'E;L5E' 
000~811 * '<':'0 TO' ASK LOL-UMN ~UE5TIONI 
00O"S9 * 't.NO' 
00029U * 'ELSt' 
000;::91 * '<':'0 TU' A!>", MARK !>EN5E; YUt!>TlOI~; 
OOOin **; 
00U,,93 ** lHt.lK FOt< PROI>E;k SUI IN;' OF lMWRtAULi< :;'WlTlht.Si 
000,94 **; 
00029~ * C.Ht:.lK SWlllhE5: 
000<:90 * 'bt6IN' 
OUO,97 (J17t 1'6(,0 Ftll3 L27 LAd ., .v+2 
000,,90 (Hila 91KO 0000 IJ LAb 1.S1ATWA 
000,,99 Ulll2 9Hl1 5Tb 1 ,$b ( 
OOOjOu * lNOUI (STATUS WAS.llliI>UI STATU;' WOt<O @Otl); 
OOOjOl lilllj OFOO OOOC X N2 NO I-' <towOi<U+12 
00(J30, 01115 t.840 FFFE LUR 6,N,+1 
000303 UH!1 lF40 FUB STr< 0.U+3 
OUO:;04 (;lb9 U3l0 0000 I> LNJ 5,JIU 
UO(J:;O, * 'If" 'bllS' !/3tlO@ STAIUS WAS 'N!:.' 
000306 * 'bllS' e3.10@ PUt:>OU ('At<v STATUS 
000307 * 'THtN' 

(",' 
00U30b * 'I:lt61N' 
000;109 0111b l::,lO 0000 I-' LLH 6.SIATWA 
000310 IJll:IlJ 0055 SCK 6.5 
000311 Ulllt 004v 501< 0.13 
OUO:;12 VlllF l2(.O 0000 IJ LLH 4.I>Ut.SU;) 
OOU::H,; 0191 4055 Sc.t< 4.5 
uuU314 Uln 4(41) 501'( 4,Ll 
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UUUjl~ u193 1;.9~4 CMf( 6.=!>k4 
OUlL:l16 U19" 0901 UuZA bl; L.Z9 
000317 * LAoEL 2 . - 'LI1EcKAI.' (So'j) ; 

(~ UOU:Hb ul90 li870 !;>3;7 LDI'< !:I.:;Zl:~35 
U0031'1 u19b 0f-40 0000 I' 5TK ;.LAtlEL' \ 

00032u * STATUS SHOUL.D Ijl; := 5TAIUS WAS ,MASK' 'HI;X' (COOO) . ...,/ 
000321 * 'UN10N' PUESDO (AKD STATUS; 
00U32<: U19A FB40 0000 P LUk 7.STA1W/\ 
000:;2" u19(" 1'570 COOO ANI) 7.=-163b4 
000324 u19t. 1'440 uOOO P 01-/ 7.PUI:;::>0;) 
U0032; OlAO 1'1'40 0000 I' SlK 7.STATU5 
00U326 UIA2 v840 0000 I' LUi< $1<;.STA1US 
000327 01A4 (;840 0000 .1' LVI< $k4,5TA1WA 
00032b uIAl> D3('0 0000 I' L.NJ 5.JI<I; 
000::!2'J * I<EPOI<T H(I<Ok; 
000330 01Ab HlCO FI;59 LAc , ,D+2 
000331 OlAA 1;840 0000 I' L.vk 6.STATWA 
00033, 01A(.. 1;/-07 STK 6,ib7 
OuO::!33 ulAu U3CO 0000 I' LNJ ;.VK.PH 
000334 * PUI HEX (S1ATU5 WA::»; 
00033; ulAF HlCO F-E52 LAb 7.U+2 
000;'36 OWL t.840 0000 I' LDk 6.STAIU~ 
000337 01b3 1:;1-07 Sll< 6.$tll 
00033ti 01tl4 03CO 0000 P LNJ 5.VKI'H 
OUOB9 * I'U' HI:.X (STATUS ~hUUL.D ~E); 
000340 * PUT NI:.W TtXT ("SWI1CHt.5 INCORRECT Ok ADAPIERS"); 
000341 Olbb fbCO H:.4b LAb 1.0+2 
00034<: ulbb 9b(0 Ft.94 LAb t· no 000343 01bA 9F81 5To .$b1 
000214" OlSb 03CO 0000 P L.NJ 5.VKPN1 
00034; * ,(,;) TO' fktSH ::>1 Ak I; 
000346 0101,) tl3CO 0000 I' JMI' Fkt.Sf1S 
000347 * 'I;ND'; 
000~4tl * 't.NO·; 
O(i0349 * St.1 I.t;.VI;L. ANI) lSA: 
000350 Oldt' 9840 0000 I' LZ9 I.DI{ I,LV$AF 
000~51 01Cl 11;05 AUv 1.5 
Uo035': * 15A fOk I'kO('I{A"I @5+LVl)AFIi ,- 51{1;('; (5AVt PRIVIl.tOutD bITS + ~I'ID) 
00035.:l Ul<';< 1:.1140 OOOU I' I.Oi< 6.SI{I:.(' 
000354 01<'4 t.F 10 0000 )\ 5IK 6.<ISAtJ.$1<1 
0003 ; 01<.6 984U 0000 I' L.DI{ 1.lV!>Af' 
00U35b 01<'11 It.O; ADv 1.~ 
000351 * 15A I'OK l)I:.Vl(1; @!>+lVI.iAFCI . - Skt.('j 
000351$ 01C'f 1:.840 0000 P Ll.il'< 6.SI{I:;G 
000359 Oleb 1;f'l0 0000 )\ STt{ 6,<lSAD.$IU 
000360 o I (.I) 9840 0000 I' i.vk l.lV$AF 
000%1 01ef It05 AD" 1.5 
00U2I6': * ISA fOk (LOU @!>+ZVOAFII .- SKI;(,; 
00U36j 01l)0 t;.840 OOOU I' LOK 6.51{E:(' 
0002164 OlD2 I;f 10 0000 )\ S1R 6.<15A(.$l-/l 
000365 * 15A FOk tJl{OGI{AII @3e . - 'Ht.X' ( II'FF) ; (SAVE ALL RI;ul5TI;k5 !:lUT M) 
000366 0W4 1;870 1ffF LOK 6,=3'-767 
000367 0106 t.F40 0003 I' 51t{ 6.15AI'+3 
00036b * SSA fOk DI:.VI~t @3@ := 'HI;X' «(FH) ; 
OU0369 01Ub £1'40 OOO~ I' 511{ b. 1 SAl.id ~ OUO:;70 * 15A F-OK CLOCK @3ii :- 'HI:.X· ( 11'1'1') ; 
000311 VI0A i;F40 0003 I' 51k 6.I~Ae+3· 
OUOH;: OWC 9FCO 1'\':24 S1p Sl:Il,l.)+l ;/ 
0002113 011)1; UF&O 1 b >+!>A 
00U374 01l.iF 83(.0 0000 I' JMP LI:.VZO 
00U315 01UF 01{., $-l-SA/-
00037b Ott.O $1; 01{" $+1 
00037 I o EO $1:1 01<., S-I+$AF 
UOU:;7b OlEl $<' OR" $+1 
00U3 "19 011:.1 b2CO FH·O $A LI:I -$I:..=)\'ItO· 

011:.3 0040 
00038u 011;4 U581 0000 1 bl:ll' +$D 

88g~~i 01Eb AbCO FF-1'9 L.Ab SU2.-$t 
on.1I 9802 LDI< SfU .$1:12 

OU0383 01£9 91:192 LAc !~~'$b2.$kl 000.184 01EcA 01-81 0000 T U 
00038:' OlC.(. 9~e8 I'FF3 !>O LAb Sbl,*-$e 
000386 01EL 9 CO OOO!> I' $1' STU $bl,I5A +4+$AF 
000387 011'0 9(.tO FEIO Llib SI:I1oO+ 1 

I::>A 10 PULl'll 10 HANOLtk) 00U381l * AOUkl:;SS UI' I,.Atj~L C15ACI'tLEVZO) ; (SI;I 
000389 lilF" 91-(0 ftOI; 5TI;) Sbl,O+l 
00039U 01F4 OFIIO T to >+$A 
000391 01F5 83(,0 0000 P JMP i.I;VLl 
000:;9" gt~~ ORb $-I-!>AI' 
000393 $1:. 01{" $+1 
000~94 01F6 !>u Uk" $-l+$AF 
00039!:1 o t F-"r $t Okb S+1 
00U:l96 o H &'-CO FFFD !>A LI:I -$I;,::X' itO' 

gl~A 0040 
UOU397 05111 0000 T I:ll:lf +$0 
00039b 01F( Auto FFF9 I.Ab Sb2,-St 
000399 OIH. '1802 Ll)t{ Sklt!>B2 
000,,00 OIF!' 91:ln LAb Sb1o$B2.$1<1 
u00401 0200 OFI>I UOOO T I:l +$F 
00040,: OlO" 9lK8 FFf3 t~ ~Ab Sbl'*~$~ 
000403 020" 91' to 0005 I' Ttl $blt 1 SA +4+$AF 
000404 020b 9((0 FDI'A LUb $bt,D+l 

TO POINT TO HANDLI;I<) 00040~ * ADORI:;5S U' LAB~L (I5ARfJ,I..I:.VU) ; (51:.1 1511 
OU0400 02011 91' CO I'l)F8 5TI:l Sbl.D+l 
000407 U20" 01'&0 T b >+$A 
00040b 020b 83(.0 0000 I' JMP A51<.NIoX 
000409 O"Ob Ok" $-l-!>AF 
000410 020e $1:. OR., S+l 
000411 020C $8 Ok(" S-l+$AF 
00041" 020D $C ORb $+1 
000413 0201,) 82eO ~FFO $A Lb -~I::.::X'40· 

0,01' 0040 
000414 0210 058b 0000 r Bbf +$0 
000415 021" ABt FFF9 LAB $b2.~$C 
000416 0214 9802 L.OI< $kl.$82 
000417 U21~ 9B92 L.Ab $l:Il.!>1:l2.$1<1 c; 000"111 021b OF81 0000 T b +$1' 
000419 O£llj ~~~8 FFF3 $0 L.Ag $bl'*-$~ 
000420 02lA 0005 I' $1' 5T 3Ol:llt I SA +4+$AF 
00042~ 021C 9((0 FOt4 L.0t! $tl1oD+ 1 
00042 021lJ 91l4U 0000 I' I.. DR !.ZV!>Af 
OU0423 va AF14 ML.II 1.20 
000424 OUI fOU 0000 X N3 NOP <LHlSAZ 
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UUU425 
UUU426 
UU0421 
00042b 
000429 
00043u 
00043! 
000432 
OU0433 
000434 
00043~ 
000430 
00U43"/ 
00043b 
000439 
000440 
00044! 
000442 
000443 
00U444 
000445 
00044b 
000447 
000441> 
000449 
000450 
000451 
00045;<: 
00045:1 
000454 
00045, 
000450 
000457 
00045b 
000459 
000460 
000461 
000462 
00046.i 
000464 
000465 
00046b 
OVU467 
00046b 
00046" 
OU041\1 
00047! 
00041<: 
000413 
000414 
01,l047, 
UU0476 
00047"1 
00047tj 
00047'J 
000480 
000481 
00041;1, 
000483 
000484 
000485 
000486 
000411/ 
00048b 
000489 
000490 
000491 
00049.: 
OU0493 
000494 
00049, 
000490 
000497 
00049b 
000499 
000500 
000,01 
000502 
OvO,Oc; 
000,04 
00050, 
000,00 
000,01 
OU050d 
000509 
000,10 
000511 
00051.: 
OOO,1c; 
000514 
000515 
000516 ooo,n 
00051b 
000519 
00052v 
000521 
00052<: 
000,23 
000524 
000525 
000,26 
000527 
00052& 
000,2" 
000::>3\1 
000531 
00053.: 
000,3j 
000534 
000535 
000536 
000:;3'1 

IlTLE:. 

oa3 
oa5 
0227 
oa9 
oa~ 
0220 
02~1' 
0230 
0232 

0234 
023b 
023d 
023A 
02:1\.: 
023~ 
Odf-
0241 

0243 
024, 
0247 
0249 

0t:4~ 
0241,) 
0241' 

02,0 
UZ52 
U254 
U255 

0251 
U.:5i1 

O"SA 
02S( 

025t. 
025f 

02bl 
Oib3 
0<:65 

U267 

0.:69 
U26b 
021>u 

026F 
0.01 
0273 
0274 

0;:7b 

027(1 

lRMS3,'kE:.V u'.lAkORE:.AD£k I PUNlH TV (SAF) 

9A40 FHE:. 

9~40 fOO( 
Of 00 0002 
£840 FFFE:. 
H48 FIJ1.l6 
9840 0000 
H15 
01'00 0000 
9A40 fFfE 

9f-40 Fl.llD 
01"00 0002 
101:140 FFH:, 
E:.F41:1 FDCT 
9840 0000 
IFl6 
O~OO 0000 
9A40 FFf-E 

91'40 FObE:. 
Of-OO 0002 
E:.tl40 FFFE 
E:.1-4b FDbS 

t:.F40 FOb6 
ll:l40 0000 
49118 

1'13(0 H>B1 
9tKO H,OA 
9Fb7 
1.13l0 0000 
0257 

bl41 
I::.f40 0000 

1174U 0000 

11740 0000 

4(14 
lF4U 0000 

8740 0000 
0870 tlOlb 
01'40 0000 

8f:40 0000 

E:.870 4952 
i:.f40 0000 
Ll3l0 0000 

F I:ltO f 092 
91)(0 FliF-9 
9F87 
03CO 0000 

83CO 0000 

V27b 
8310 0000 

x 

P 

X 

X 

P 

X 

x 

I' 

* 
N4 

* 
N6 

N7 

* 
N8 

* * 

* 

L34 
* 
* 
* 
* * 

* 

* 
* 

* 

* * * 
* * LI 

AliD I.N3+i 
it'LOlA1 !ON' (Z1ISAl) +~O*lvLlAI"II := '1.0CAI ION' (I~AlD @U@); 

STt< 1,D+0/ 
NOP <ISAl+O/ 
LLlR 6.N4+1 
~TR 6.*D+2 
LOR 1,ZV$Af 
MLV 1,d 
NOP <LHI~AZ 
ADu I.N,+1 
STRe'LO~Ali~~:0/(Z1I~AZ)+21*ZVOAI"@ := '~OlATION' (ISARD @O@); 
NOP <1~AU+2 
LliR 6,N6+1 
5TK 6'*Ll+0/ 
Ll.lk 1,lVSAf-
~\LV 1.201 
NOP <ZH1SAZ 
AOO 1,N7+1 

fI'LO~ATIUN' (Z,;!SAZ)+22*ZVLlAI-@ ,_ ' .. OCATION' (ISAIO @O@)i 
5TR 1,1)+2 
NOP <ISAP+2 
.. OR 6,N8+1 
~lR b,*v+2 

SIR 
LUR 
bNt.l 

'IF' Ti:.ST TYP~ 'E:.U' 0 
'THt.N' 

6.0+0/ 
4"1i:.~TTY 
4,>L34 

LA~ 
LAb 
ST~ 
LNJ 
i:.wu 

PUI Ni:.W TI::.XT ("'A' OplIUN IS R~tOMMENDi:.liS"); 
7,u+2 
1.135 
I. Sb 'f 
;,VKPNT 
$ 

I£5T 
LOV 

IYPI::. ,- ' .. ITi:.HAL' (A); 

STR 
LHRrC( 

lL 

6,65 
6,Tt.STlY 
:; u; 
LHklll 

LHHTU ,_ 0; 
~L lHHTll 

LHRlI..L ._ ,Wi 
'lOMMi:.NT' MOVE:. lP TJ Li:.VEL 22; 

LDv 4,20 
5TR 4.ZHHTtL 

LHIAftl •• 0; 
CL LHIAI-B 
LUK ~.=-32746 
5TR S,LE:.VTYP 

LE;V ('Hi:.X' (80;)0) .22); 
Ltv LtVTYP 

I.Atltl.2 .- 'LlHJ<AL' (IR); 
LOR 6,=187/0 
SIR 6.LAtli:.L2 
LN,; ',JHt 

HE:.pOKT I::.KROR; 
LA~ 7.1.1+2 
I. ALl ltT36 
SIb I.$tlf 
LNJ S,VKPT 

pur Tf:XT (P. STUlK AI 0$"); 
'bO 10' ASK NlKTi 

'i:.NlJ'i 
JMP 

'E:.NIJ'; 
'F-HUSH' 

"'(.;V 
JMP 
XLiJl 
llRL LINK 
XLvt 
CTRL LlhK 
XLvt 
(TRI. LINK 
XLut 
XLUl 
XL.vl 
XLUl 
XLUl 
CTKL. LINK 
XLut 
XLUl 
XLuC 
XLv'-
XLUl 
XLul 
XLuC 
XLOl 
XLCJ( 
xLUl 
XLuC 
XLuC 
XLul. 
XLul 
XLt)( 
XLUl 
XLuC 
XLul 
XLUC 
XLUC 
XLUl 
XLiJl 
XLvl 
XLul 
XLul 
XLul 
XLul 
XLut 
XLUl 
XU,K 
XLvC 
XLvl 

ASKNi:.X 

S 
LKSE:.X 
ZKSE:.l\ 
LKSi:.X 
LV$LH 
LVSLH 
LVSHR 
ZV!IoHR 
LHI5AL 
lHHTll 
lHkTCI. 
LHRTl~ 
LVSAf 
LV$Af 
VKpTI 
VKf'l 
VKf'NT 
VKANQ 
VKf'H 
VKuC 
VKuO 
VKuH 
II) 
STATwA 
SIATU5 
Hi:.RTL 
lHANNI, 
PUI::.SLlO 
Ti:.STTY 
SI::.1l0A 
t:!1NAHY 
RE:.Ali~T 
NU~ltli:.H 
LAtltLl 
LAbEL2 
MAXIMU 
HAVE:.Cot:. 
LtVlYP 
SRE:.u 
LHIAI"6 
ISAl 
ISAli 
ISAf' 
!UwORLl 
JRt. 
JlU 

(Lli:.FAULTIO ALL) 

(CLE:.AR ACTIVITY FLAGS) 

(Li:.V£L CHANui:. 10 L~VEL 0/2) 



000,36 
000~3" 
000:'40 
000,4! 
000~4i 

TITLE:. 

OOO~43 0~7A 0073 
0000 Lkk C.uLJ/.T 
L 
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XL'-Il 
XLOC. 
XL'-IC. 
XLi.!'. 
xUil 
Lilli; 

Jrc. 
fkLSHS 
LLVlO 
Ll:.V21 
A51<-/,[X 
LVKJ~5,'VKJF5 

PA~L .26 
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11 TLE 

lV:t>BK.L15T 
000001 
00000':; 
08°003 o 0004 
000005 

000001> 
000007 

OOOuOti 

000u09 

000010 

000011 

000u12 

uOOul~ 
uOOU14 
00001~ 

~~8gg 
00uu1t1 
000019 
OUUOZu 
UOUuZl 
0000Z2 
UOUOZ.:s 
000UZ4 
000025 
000026 
uOOU27 
OOOOZb 
0000Z9 
000030 
000u3L 
oooon 
000U33 
OOOU34 
OOOu3~ 
000U36 
U00037 gOOU3b 

00U39 
000040 
000041 
UOOU42 
000U43 
000U44 
00UU45 
OOUU46 
000U4·1 
U0004b 
000049 
oooo~U 
OOOU~L 
00005':: 
OU0053 
000054 
00005~ 
000056 
000u57 
OOOU5t1 
00UO~9 
OUOOoO 
000001 
00006<:: 
UOU063 
000004 
000065 
00006b 
00uu61 010U 
OOuU6b 010U 
000069 

0100 oon 
0080 
0002 
0010 
0073 
0071 
0014 
0015 
006F 
00110 

881~ 
001F 
0020 
0003 
0064 
0065 
0006 
0067 
0068 
0009 
OOoA 
006ti 
006e 
0000 
006E 
OOof 
0070 
00·10 
0071 
0072 
0072 
0073 
0074 
0075 
0076 
0077 
0078 
0079 
007A 
007A 
0071:1 
0071:1 
U07e 
0071) 
U07D 
0071:. 
oon 
007F 
U080 
UOOO 
UOUO 
0000 
000" 
0010 
0014 
0015 
0016 
0017 
uon 
OOZO 
0003 
0064 
0065 
0066 
0007 
006& 
0069 
006A 
006b 
006( 
0060 
OOoE 
006F 
006F 
0070 
0070 
0071 
0071 
0072 
0072 
U073 
0073 
0074 
0075 
0016 
0077 
0078 
0019 
U01A 
007A 
007t! 
007b 
U07e 
001(; 
007D 
0071:. 
0071:. 
007F 
001F 
0080 
0080 
0060 
0100 
0100 

tl380 0000 x 

PACoE 4z7 

05/19/78 1429.bR W 05/19/18 1424.3 tl6bblOOuO 
TITLI:. lVitiK 

liL.O( LHCOMM 
XLOC r~E!iH~ (f~E5H !iTA~T) Nu~MAL !ilA~TlNC. POINT TO ~~OG~AM5 
XDEF lKiEX 
XOEf lHTH2.LHIVb!i.ZHT!iA.i.HNT!iA.LHTH13.LHTH15.ZHRTCL.ZH~TCC 

XLlI:.F 
·XtJI:.F 

liliEF 

liDEF 

XDEF 

XDEF 

X[)Ef 

lHIH11 
lHl~AL.LH~ICL 

LHWLlTC.LHME~C.ZHIAFb.LHTH29'lHTh2b.ZHTH27.zHTH26.LHTH25 

ZHTH24.LH1H23.i.HTH22.LH1H21.ZHTHZO.ZH 1H 19.ZHTHlb.ZHMtMP 

i.H1Hlo.LHLt~~.LHN~tS.ZH1H14.LHPMtM.ZHP-OP.ZHTH12.lHTHl1 

LHTHIO.LHfH9.tHTH8.lHTH7.ZHIHb.ZHOvFL..LHTH5.LHOP-N 

It:.~O t:.UU i 
LHPFR t:.uU Lt:.~u+X·oooo· 
ZHT!iA tUU zt~U+X'0002' 

~~~{r~ E~~ ~E~~!~:88t~: 
LH~TlC t:.UU LERU+X'OOl~' 
LH~TCL tuu ZI:.Ru+X'OOlo· 
ZHwLlTC twU ZI:.~u+X'OOl'· 
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