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1 ,  ABSTRACT 

THE TD8-E OECTAPE FORMATTER PROGRAM RECORDS THE T IMING AND M A R K  
TRACKS 0'4 A D E ~ T A P E  MOUNTED ON THE TU56 DECTAPE TRANSPORT. 

THE P R O G R A M  INTERACTS W I T H  THE OPERATOR V I A  THE TELETYPE T O  
OBTAIN-THE NECESSARY D A T A  FOR EACH SET OF DECTAPES T O  BE 
FORMATTED, AS SOON AS ONE SET OF TAPES IS FORMATTCD, THE 
P R O G R A M  IS READY TO FORMAT ANOTHER S E T ,  

THREE FULL PASSES ARE REQUIRED TO COMPLETELY TORMAT EACH DECTAPE, 
AND UP T O  TWO DECTAPES M A Y  BE F O R M A T T E D  AT A T I M E  I U N I t S  0 A N D  
WITH A TDB-Ei l O T  CODE OF 6 7 7 X I .  UPON COMPLfTION OF A CICL'E, 
NEW TAPES M A Y  BE MOUNTED AND FORMATTED AS THE L A S T ,  W I ? H  A 
MINIMUM OF OPERATOR-PROGRAM COMMUNICATION, ONE TAPE EXCi'UBING 
TAPE SETUP TIME, REQUIRES fHREE MINUTES PROM START T O  PINISH',  

2 ,  REQUIREMENTS 

2,i EQUIPMENT 

PDP-BE, TELETYPE, TDB-E ( I O T  CODE 6 7 7 x 1 1  AND A TU56 DEtTAPE TRXNSPORT; 

2.2 STORAGE 

T H I S  PROGRAM USES LOCATIONS 0006-3400,  THE LOADERS MUST BL STORED 
I N  THE LAST MEMORY PAGE. 

2.3 PRELIHINARY PROGRAMS 

ALL' B A S I C  PDP-QE DIAGNOSTIC PROGRAMS AND H A I N D E C - 8 C - 0 3 i t N I  
SHOULD HAVE BEEN SUCCESSFULLY RUN, 

3 ,  LOADING PROCEDURE 

LOAD THE PROGRiM I N T O  P I E L D  0 USING THE STANOARD B!NiRv COiDER: 

4 ,  STARTING PROCEBURE 

4.,$ STARTINO ADDRESS 

SET SHfTCH REG!STER T O  0200 AND PRCSS LOAD ADDRESS', 
CLEAR XND THEN CONTINUC. nUNITw I S  PR!NTfD ON THE f t L E T j P L ,  

MOUNT ?HE DECTiPES TO BE t lARKEn ONTO THE TAPE TRANSPORtS. U I f H  JUST 
ENOUGH TURNS O r  TAPE ON THL RIGHT HAND REEL OF EACA tRfNSPORf  t o  
PROVIDC A O R i P ,  HAKE SURE THAT NO TWO TAPE U N I T S  ARC @E? ?O tHE 
SAME U N I T  NUMBER', SET THE SWITCH ON THE TD8-E TO UTH COSff ION:-tOR 
EACH TRANSPORT TO BE USED, SET THE URITC ENABLED-Uf i I fE  LO K SUfTCH 
TO U R I ? E  ENAELPD, AND THE 6EHOTE-OtT-LOCAL SWITCH 70 RkMOPt. 

NOW PkESS 

.X 
I 



4 - 2  SPERATINC PROCEDURE 

THE P R O G R A M  AND OPERATOR NOW CONVERSE, THE PRINTOUT 
IS ASKfNC WHICH DECTAPE UNITS WILL  BE USED, 

U N I T S  UPON J N I C H  HE HAS MOUNTED TAPES, FOR INSTANCE, f F - T H E  

(WHEQE SIGNIFIES CARRIAGE RETURN), SPACES ARE !GNOREbI SO 
I T  MAKES NO DIFFERENCE I F  THE OPERATOR TYPES SPACES BETWEEM 
THE UNfT  NUMBERS, ONLY ONE S P E C I l l C A T I O N  OF A U N I T  is S i G N I -  
F I C A N T I  I , E ,  TYPING ai30111 HAS THE SAME EFFECT AS TYPING Si. 

ONCE THE OPERATOR HAS S P E C i F I E b  THE UNITS HE WISHES ?D USE, THE 
PROLRAM TYPES "FORMAT?", THE OPERATOR RESPONDS BY TjP!NG MARK 
OR M A R K  X X X X - ,  I F  HE TYPES HARK*l  THE PROGRAM ASSUMES 281 WORdS 
2702  BLOCKS (STANDARD PDP-8 FORMAT). OTHERIl ISE X X X X  IS &ClEPTED 
AS A DECINAL NUflBER OF WORDS PER BLOCK AND flUST BE D f V i S I B L E  
BY 3 ,  NOTE THAT TYPING MARK 384  WILL CAUSE THE PROGRAM T O  
GENERATE A STANDARD PDP-10 FORYAT OECTAPES ( 1 1 0 2 f 8 )  BLOCRS OF 

WHERE EACH WORD IS 36 BITS RATHER THAN 12 BITS). 

THE P R O G R A M  NOU TYPES "XXXX WORDS, Y Y Y Y  BLOCKS OK? ( V E S  OR NO)'," 
THIS SERVES AS A F I N A L  CHECK FOR BLOCK COUNT, XXXY I N ?  jv?Y..ARE 
OCTAL VALUES REPRESENTING THE F I N A L  OUTCOME OF A TORMUALA SOLVED BY 
THE PROGRAM, DETERMINING THE NUMBER OF BLOCKS THAT MAY BE W R t t f E N  
ON A DECTAPE KNDWING THE NUMBER OF WORDS, IF A NO XNSWCR IS GIVEN, 
THE PROGRAM REVERTS TO "FORMAf?wl OTHERWISE [ I F  YES11 THE PROGRAM 
TYPES OUT "SET SWITCH TO W f M " ,  THEN THE OPERATOR 
HITS CARRIAGE RETURN ON THE TELETYPE AND THE TAPE ON 
F I R S T  U N I T  S P E C I F I E D  BEGINS TO HOVE IF THE SWITCH !S SkT: 

ONCE ALL Or THE TAPES SPECIF IEO HAVE BEEN MARKED, t H t  rR fNOUT *SET 
SHiTCH T O  OFF" APPEARS. THEN THE OPERATOR RESETS THE UTM 
SUITCH T O  OFF, AND S T R l K E S  THE RETURN KEY ON THE ? C L t f ? P E a  
STARTING THE SECONO P A # S ,  
MULTtPLE D e C T A i E  UNITS,  AS SOON AS ONE TAPE STOPS AN0 T H ~  NEXT 
TAPE STARTS, THE F I R S T  TAPE IS COMPLETED AND MAY BC REPLACED W!?H A 
FRESH TAPE I N  PREPARATION FOR RECYCLING, 

THE PROGRAM CONTINUES BY I t S E L f  U N T I L  COMPLETED1 A ?  UH!Ck fIME 

THE OPERATOR 
TYPES ONE O R  TU0 U N I T  NUMBCRSI COWRESPONDING T O  THE OECT4PE 

OPERATOR H4S MOUNTED TAPES ON UNITS B AND-1, HE WOULO TYPE 0 1. 

6 0 0  WORDS, WHICH IS EQUIVALENT T O  1 1 0 2 t 8 )  BLOCKS OP 206 WOROS 

NOTE THAT DURING THE SECOND P i S S  U t t H  

THE "FORMATW PRINTOUT OCCURS, 
PROCESS WITH THE ORIGINAL CONSTANTS. THE NEW D E c t l P t s  MUS? BE MOUNTED 
AN0 R E A O Y  TO WRITE T I M I N G  AND M A R K  TRACKS BEFORE A C X R R I i C t  F t t U R N  
IS H ~ T  ON THE (ELETYPE AFTER THE TYPEOUT "SET SNtTEM f 0  UtH". 
ALSO, I N  RESPONSE T O  V I R E Q T ? " r  TYPING "ROR-" CAUSCS thE-6RINTOUT 
OF THE U N I T  NUMBER DF THE DECTAPE AND THE LAST 22 %CR NUMBCR$( 
"RDF*" CAUSES ?HE PRINTOU? OF THE U N I T  NUMBER AND TH! Piirsf 92 BLOCK 
NUHBERSi AND "RESTART*" REfURN8 T H t  PROGRAM T O  WUN!t?" 
NUMBERS ARE P R f N T f D  AS "000N"  WHERE N IS THE U N I T  NUMBER. 

FOLLOW NC ARE SEVERAL EXAMPLES o r  SUCCLSSFUL OPERAT~ON:  
UNDERL i NED STAtEMENTS ARE PRINTED BY THE PROcRAM: ACL O C E R A t O R  

TYP!NG "SAME-" R E P E l f S  THE ENTIRE 

$N!T 

t@ 
RESPONSES SHOULD BE FOLLOWED BY A CARRIAGE RETURN, 

A ,  CREATE A STANDARD PDPD8 TAhE ON U N I T  1 

RDS, 2 7 0 2  BLOCKS, OK? (YES OR NO) 

x 



8, CREATE 4 STANDARD POP-10 FORFAT TAPES, TWO AT A T t H E  ON U N I T S  0-1 
U N I T ?  0 1  
m T ?  HARK 3 8 4  
0 6 2 1 8 R D S n  1182 BLOCKS OK? (YES 02 NO) 
YES 

4 , 3  ERRORS 

4,s.i ERRORS TYPED T O  " U N I T w  A N D  "FORMAT" REVERT BACK TO wUN!T?w 
OR " F O R M A T ? "  

4 , 3 , 2  ERROR MESSAGES FOR RESPONSE T O  M A R K  X X X X  

NOT DECIMAL A CHARACTER I N  X X X X  IS NOT 0-9  
NOT D I V I S I B L E  BY 5 XXXX CANNOT BE D I V I D E D  E V E N L t  BY 3 
TOO MANY WORDS 
T O O  MANY BLOCKS THE NUMBER OF BLOCKS GENERATED BV YXXX 

ERROR MESSAGES POR RESPONSE TO "SET SWITCH TO UTM": 

1. SETUP? INDICATES AN ERROR I N  THE DECTAPE SEfUC 

THE NUHBER OF UORDS PLUS 1 5 ~ E X c E ~ O S  ?7f?tBr. 

EXCEEDS 7777 

4 . 3 , s  

(SEE SECTION 4',1 rOR DECTAPE SETUP) 
ONE Or THE U N I T S  S P E C I r I E D  1s I N  
WRlTE LOCK POSiTlONaNOT SELECTED1 
OR THE H R l f E  r L I P = r L O P  IS UNABLE T O  
BE SETaOR ?HERE HAY BE A T!M!NC ERROR; 
(AFTER HESSACE REVERT BACK TO "UNl?" 

2, SWITCH NOT S E T  TD HTM OR SINGLE L l N t  FLAG FAILELI  T O  SC? 
SET SWITCH 70 WTM, 

TH!S TYPE OUT SAYS THAT EITHER TGE S w i t c h  
ON TUE M868 MOdULf IS NOT S E T  TO TFiE H?M 
P O S I T I O N  OR THE T l H l N C  GENERATOR FOR 
WRlTING THE HARK AND T l H I N G  TRACrS IS 
NOT SETTINO THE SINGLE L I N C  FLAG, 

RECOVERY I 

I F  THE S b I i f C U  WAS NOT SET T O  HTH POSff!Og 
SET THE SWITCH A N D  H I T  C A R R l A t E  RETURN 

i r  THC SWl!CM WAS SET T D  WTM POSf?!ON 

OR EXAMINE THE T l H l N G  GENERATOR CIRCuiT' ,  

ON THE TELLTYPC. 

AND THIS fYPE OUT OCCURRED, T R Y  icAiN 

4 , 3 , 4  ERROR HESSAGES FOR MARRING AND VLR!FVlNC A TACL 



5 .  

X X X X  M A R K  TRACK ERROR PHASE Y 
PC X X X X  BLOCK NUMBER ERROR PHASE Y 
P C  X X X X  DATA E R R O R  PHASE Y 
PC X X X X  CHECKSUM E R R O R  PHASE Y 
PC X X X X  T I M I N G  ERROR PHASE Y 
P C  X X X X  WRITE E R R O R  PHASE Y 

X X X X  EOUALS THE PROGRAM COUNTER A T  T IME OF THE FAILURE'. 
Y EQUALS THE PASS WHICH I T  WAS IN, (SEE SECTION 4;41 

4 . 4  QECOVERY 

ALTHOUGH AN ERROR SHOULD CAUSE DOUBT CONCERNING THE ENTIRE PROCESS, 
A RESTART M A Y  BE MADE ( E X  EPT I N  PHASE 0 )  BY T Y P l N d  w R E T R Y r w  
QETRY CAUSES T l i E  PROGRAM ?O G O  BACK TO PHASE 1, TYPE "RESTART*" T O  RETURN T O  " U N i T ? "  

PHASE 0 1  
PHASE i I  READS MARK TRACK REVERSE 
PHASE 2 1  WRITE DATA, FORWARD BLOCK AND REVERSE ELOCI? NUMBERS FORWARD AND WRITES THE CHECKSUMS 
PHASE 3 1  D ISPLAYS BLOCK NUMBERS I N  A C  REVERSE 
PHASE 4 1  READS O A T A ,  FORWARD BLOCK AND REVERSE BLOCK NUMBERS FORWARD AN0 CALCULXTES THE CHECKSUP' 
PHASE 5 1  READS REVERSE BLOCK NUMBERS I N  REVERSE 

THE ENTIRE PROGRAM MAY BE RESTARTED A T  0200 ANY TIME; 1 

WRITE T I M I N G  AND MARK T R A C K  FORWARD 

DETAILS OF OPERATION AND S t O R A C E  

THE PROGRAM WR!TES T I M I N G  AND MARK TRACK ON A DECTAPE PORWXRD 
WITH W T M  SWITCH SET, THEN I T  READS THE MARK TRACK I N  THE REVERSE 

OF THE MARK TRICK ONCE I T  i s  I N  SYNC, ( S E L  FLOY P l G U R C  WHEN 
I T  F I N f S H F S  READING THC MARK TRACK REVERSE8 !T BOUNCES OFPJHE 
END EOYE ANO.StARTS WRITING I E R O L S  TO THE r I R S T  BLOCK MARK. 
THE PROGRAM IS NOW I N  SYNC, T H E  PROGRAM NOW CONTINUES W R I t l N C  

BLOCK NUMBERS ?OR THE REST OF TAPE, 
I T  TUPNS AROUNd AND S T A R T S  OISPLAYlNG THE REVERSE BLOC! NUMBER 
I N  THE ACCUMULATOR U N T l L  19 H I T S  THE END LONE A C Z l N ,  NOW ?HE 
TAPE TURNS AROUND AND S T A R f S  READING AND COMPARlNG ACL CORkARD 

BLOCK NUMBERS ?HAT WAS W R l t T E N  1N PHASE 2,  TH!S.COM?ARiZON IS 
OONE ON ALL BLOCKS U N T t L  THE END ZONE !S RCACHCD. 

AND COMPARING THEM ALL THE W A Y  DOWN TAPE TO THE EN6 SONE. TGE 

O u t  U A ? T f N C  FOR NEW D!RECt!ONS. 

THE NUMBER OF bLOCK FRAMES TO BE WRITTEN 1s A PUNCTION O f  fHE NUMBER 
OF WORDS PER BLOCK 
THE FORMULA 

DIRECT~ON WITH THE SWITCH SET TO OFF, THE PROGRAM CWKS XLC 

FORWARD BLOCK NUNBERS, REVCRSE CHECKSUMi D A T A 8  CHE€KSUM, AND REVERSE 
YHEN 11 SEES THE EN0 $ONE, 

BLOCK YUMBPRS, REVERSE: CHECKSUM, A L L  O A T I F  CHECKSUM ZNb REVERSk 

TfIE TAPE TURNS 
AROUND IN THE END ZONE AND S T A R T S  LOOKING FOR REVERSE B L ~ C R  NUMBERS 

FORMAT?ING I S  NOW COMPLETE THE TAPE STOPS8 AND " r O R M A ? w  IS f Y 6 E D  

BLOCKS PER TAPE I C 1 2 1 2 0 ~ 0 ) / t N W ~ l 3 ) l ~ 2  

WHERE NU EQUALS THE NUMBER OF WORDS TO BE WRITTEN, is usto B Y  t i t  
5 PROGRAM T O  COMPUTE THE NUHBER Or BLOCKS, BUT !s ADJUStED BS f H  

PROGRAM T O  PROVIDE THE STANOAR6 PDP-8 I O R M A T  OC 329tf0 
UOROS, 1 4 7 4 t i 0 )  B OCKS, ANb.STFNDARD CDP-10 FORMAT O f  l28tie) 
( 3 6 - 8 1 7 )  WORDS, 3 \ l ( i 0 )  BLOCKS. 

iig-BX 1 

5 . 1  THEORY 



THE WRITING OF THE MARK TRACK IS DONE THROUGH AC BfTS a ,  3 ;  6 
AND 0 ,  THE FOLLOWING B E S C R I P T l O N  IS HOW THE MARK TRACK iS 
.IR1 TTEN,  

A ,  I N S T A L L  THE TAPE WITH ENOUGH TURNS TO CREATE A PULL‘, ?HE 
PEVERSE END ZONE REQUIRES A 
I T S  PATTERN, 

4044 
0440 
4404 

I N  THE MARK TRACK THE WORDS 
THE REVERSE END ZONE SHOULD 
W R ~ T E  THE ABOVE THREE WORDS 

3 ,  WRITE THE BELOW THREE WORDS 

SEQUENCE OF THREE BATA WORbS FOR 

COVER ABOUT 10 FEET OF TiPC:. 
4096(10) T I M E S ,  

( S E E  C) Or EXPAND CODE 99 f!MES’. 

C, EXPAND CODE. THREE WORDS OF EXPAND CODE SHOULD !MME6IXTELv 
FOLLOW EACH BLOCK, 

a404 
0404 
0404 

!N THE MARK TRACK THE WORDS APPEAR AS 010201016101 tiSi5i8,); 

0, THE FORWARD BLOCK MARK AND REVERSE GUARD REQUIRE TUREE WORES; 

0404 
4004 
4040 

WHICH APPEAR ON THE MARK TRACK As 0101100ll0F0 t2652i8,): 

E, THE LOCK MARK, REVERSE CHECKSUM, REVERSE FINAL; REVERSE 
PRCFINAL CONSIST OP S I X  PDP-8 MEMORY WORDS, 

0040 
0000 
4000 
0040 
0000 
4000 

THESE WORDS APPEAR ON THE M A R K  TRACK AS 001000B0I0~0b0~000801000 
t10101010(8)) 

F, HARK TRACK CODC FOR D A f A  IS GENERATED BY 

4440 
0044 
4000 

THESE THREE WORDS APPEAR AS 111000111000 t70?018), AND ARE 
REPEATED 4itl0) TIMES )OR A 129 WORD BLOCK, 

t, THE P R E F I N i L ,  F I N A L ,  CHECKSUM, AND REVERSE LOCt? CONSfS? OF 

/-;cr* 
J 

S I X  PDP-8 WORDS, 

4440 



4444 
4044 
4440 
4444 
4044 

THESE WORDS APPEAR ON THE HARK TRACK As 1 1 1 0 1 1 ~ 1 ~ 0 ~ 1 ~ 1 ~ 0 ~ 1 ~ 1 ~ ~ 1 1  
( 7 3 7 3 7 5 7 3 ( 1 )  f ,  

H, T H E  G U A R D  AND REVERSE BLOCK HARK CONSIST OF THREE WORDS 

4040 
0 4 4 0  
0404 

UHICH APPEAR AS 10i00lI0010l 0 1 4 5 L B )  ); 

I ,  GENERATE 2 7 0 2 t 8 )  BLOCK PATTERNS. REPEAT C THROUGH H. 2 7 0 2 i B )  
T l H E S ,  

J. 100 EXPAND CODES (SEE C . )  

K .  THE E N D  ZONE PATTERN CONSIST O f  THREE WORDS, 

0400 
4004 
0040 

WHlCH APPEARS ON THE NARK TRACK AS 0100100100tB i2222t8) , ' ,  
REPEAT THESE 3 WORDS 4 0 9 6 { $ 0 l  TIMES, 
D I A G R A M  OF THE HARK TRACK AND D A T A  TRACKS, 

SEE rIGURE 2 FOR A 

t 



F i g u r e  1 Reading of t h e  Mark Track  

- 
.* .__- 

Reverse  
Read G o  Read i 

eve ry  
l i n e s  L i n e  MT55? 

F l a g s  

S t a r t  of a 
S t a n d a r d  B l o c k  

A A t i 

‘End of r e a d -  

and s t a r t  
Yes 

6 
E x i t  t o  
Typeou t D i r e c t  



F i g u r e  2 Mark Track  and  Data Track  

Mark Track  Checksum Reverse Guard Reverse Expand 
N a m e  Lock B lock  N u m b e r  Code End Zone 

Mark Track  
Code 1 1 l Q  1 1 1 1 1  0 1 1 1 0 1  0 0  1 1 0 0  1 0 1  O l Q  1 0  1 0  1 0 0  1 0  
Data Track  
B 1 1  1 1  1 1  l..l 1 1  1 1 1  1 - 

Data Track  1 1 1  1 1 1  A 1  1 1 1  1 

4 
J 

3 
L i n e F l a q  1 2 3  4 5  6 1  2 3  4 5  6 1 2 3  4 5  6 1 2  3.4 5 6 1  2 3  4 5  6 1  2 3  4 5 6 ,  

Data Track? 1 5 1 1  1*11 1 1  1 1 1  1 

-. 
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0000 
0 0 0 1  
0002 
0003 
0004 
0005 

0020 
0 0 2 1  
0022 
0023 
0024 
0025 
8026 
0027 
0030 
0 0 3 1  
0052 
0033 

0034 
0035 
0036 
00S7 

0 0 i 0  
e 0 1 1  

6 7 7 1  
6772 
6773 
b774 
6 7 7 5  
6776 
6777 

0000 
0000 
5 0 0 1  
0002 
0003 
0000 
0000 

0020 

0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
00n0 
0000 
00n0 

0057 
0070 
0097 
0007 

/TD8E DECTAPE F O R M A T T E R  COPYRIGHT 1971 
/DIGITAL EQUIPMENT CORP.  
/ M A Y N A R D  1 M A S S  

X1.10 
X2.11 

/ S Y M B O L  TABLE AUCMENTATlON 

SDSS.6771 
SDST*6?72 
SDSQr6773 . 
SDLC=6?74 
SDLD=6?75 
SDRC=6?76 
SDRD = 6) 7 7 

e0 
0 
JMP 1 
2 
3 
0 
0 

/WORKING LOCAT!ONS 

.2n 

W l l  0000 
w21 0000 us, 0000 
W4 I 0000 
W5 I 0000 
Wb, 0000 
BLOCKS, 0000 
D T A ,  00B0 
PHISEi  0000 
TOTAL, 0000 
V I R 1 8  0000 
V A R 2 ,  0000 

iCONSliNTS 

C00191 0 0 i 7  
C0070, 0070 

C 0 0 0 f i  0007 
c 0 0 7 i l  0 0 t 7  

16’159 PACE 1 



2 2 4 3  ?73D 
J J L l  n 2 P 3  

JL443 P 2 6 0  

CB45 2'270 
6 5 4 6  0271 

a a 4 2  o 2 a i  

? a 4 4  '1261 

5 6 4 7  e 2 7 7  
3050 1 6 2 0  
,3851 7 8 8 0  
6 3 5 2  7 7 8 0  
3 8 5 3  7 7 1 4  
8 0 5 4  7 7 6 1  
3 6 5 5  E 2 1 5  
3 0 5 6  6 3 1 3  
6857 a 2 1 2  
0 0 6 0  7 7 7 6  
a 0 6 1  7775 
a 0 6 2  7 7 7 2  
aUb3 7771 
a 0 6 4  7764  
6 0 6 5  7 6 3 4  
a 8 6 6  0 2 4 0  

a 0 6 7  3 3 7 7  

0 0 7 2  1312 

a 0 7 3  0 4 0 0  

8 0 7 4  0 4 2 2  
0 0 7 6  e 4 3 4  

ai370 3 4 0 0  

a 0 7 2  1 0 5 5  

0 0 7 4  0 4 1 0  

0 0 7 7  0 4 5 4  
0 1 0 0  1 0 0 0  
0 1 0 1  0 3 3 6  
0 1 0 2  0 2 0 2  
a 1 0 3  0 2 6 0  
0 f E 4  0 6 0 0  
01E5 0 0 0 0  
0 1 0 6  0 0 0 0  
0 1 0 7  3 1 2 0  
0 1 1 0  0 0 0 0  
0 1 1 1  7 7 2 3  
0 1 1 2  7 7 5 3  
0 1 1 3  7 7 5 2  
0 1 1 4  7746 
0 1 1 5  7 7 7 0  
0 1 1 6  7 7 F 0  
0 1 1 7  7 7 0 5  
0 1 2 0  7 7 2 7  
0 1 2 1  7 7 3 3  
0 1 2 2  7 7 5 6  
E 1 2 3  1635 
0 1 2 4  1 7 2 6  

0 7 0 0  
0 2 0 3  
0 2 a 1  
0 2 6 0  
0 2 6 1  
0 2 7 0  
0 2 7 1  
0 2 7 7  
1 6 2 0  
7 0 0 0  
7 7 0 0  
7714  
7 7 6 1  
0 2 1 5  
0 3 1 3  
0 2 1 2  
-2  
993 
-6 
- 7  
- 2 4  
- 1 4 4  
0 2 4 0  

BADD,  BUFFER-1 
BrRi B U ~ P E R  
COMPAR,  COUPRE 
! T I  t N 1 T l  
0Uli 01 
0U21 0 2  
QU3, 0 3  
Q U ~ D  04 
MESS, ME5 
S T X I  START 
T Y O C i i  TYCT 
TYPE, MESAGE 
T Y P I N i  TYPN 
W A I T ,  STALL 
WC 0 
M T R ,  0 

y 6 i 5 9  P A G E  1-1 
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a125 7747 
2126 7472 
5127 3088 
6130 7774 
2131 7 4 7 1  
6132 30ald 
a133 3027 
5134 3056 
6135 0077 
,3136 3133 
5137  2000 
2140 0000 
dl41 3070 

8143 E000 
a i 4 2  71000 

B144 0000 
0145 6046 
0146 6 0 4 1  
0147 5146 
0150 6042 
0 1 5 1  5544 

0152 0153 
01S3 6002 
0154 7300 
0355 1047 
0156 4144 
0157 5560 
0160 1 0 6 1  

0 1 6 1  1400 
a162 0400 
0163 2000 
0164 3000 
0 1 6 5  1000 

0166 31S5 
0167 0724 
0170 0657 
0 1 7 1  0613 
0 1 7 2  0637 
a173 0702 
0174 1400 

P31,  - 3 1  
M306, -306 
C N T ,  0 
M 4 i  - 4  
M307, - 3 0 7  
SSDSIJT ,  SDSOT 
S L S L N S i  A3LNS 
S C E X P C ,  CEXPC 
YSK77i 0077 
N U D i  NUDTA 
ELK, 0 
REVELK, 0 
BCXORi S B C X O R  
CWKSUMi 0 
S B Y O R D .  0 

/TYPE ?HE CHARACTER I N  THE A C  ON THE K E Y B O a R b  P R f N t E R  

RSENdr 0080 
T L S  /LOAD AND P R I N T ,  CCEiR FCAC 
TSF / W A I T  TOR CONFlRMAtION 
JMP '.-1 / E N D L E S S L Y  
TCF / C L E A R  THE F L A G  AN?Wit 
JHP I RSEND 

/PRINT A "1" ON THE KEYBOARD TYPLR 

QUI .*I 
Io: 
TAD C27? / "?" 
JBS RStND /TYPE THE CHARACTER 
JMP 1 i+i /RESTART 
I N l T  

CLA CLL / C f A c ) + C f L ) 8 8  

/DECTAPE CONTROL WORDS 

011400,  1400 
DT04001 0 4 0 0  
D l 2 0 0 0 1  2000 
DT30001 3000 
DT10001 1 0 0 0  

B l N c 0 1  BINCON 
SELTIH ,  E T I M  
MARKER, EMKTK 

DATERR, Z D I T A  
CWKERRI SPAR 
DOMARK, STMK 

B L K E R R ,  E B L K  
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7 2 6 0  

~ 2 7 a  5631 
J23l ?53> 

3222 3 0 9 0  
8 2 8 3  6 0 0 2  
3 2 8 4  7 2 4 0  
6 2 0 5  1202 
a 2 8 6  s o i a  
a z o 7  1 4 i a  
a 2 1 0  3 2 2 1  
a 2 1 1  1 2 2 1  
6 2 1 2  7 0 1 2  
a 2 1 3  7012 
a 2 1 4  7812 
6 2 1 5  4 2 2 2  
8 2 1 6  1 2 2 1  
a 2 1 7  4 2 2 2  
a 2 2 0  5 2 0 7  
a 2 2 1  0 0 0 0  
a 2 2 2  0 0 a 0  
a 2 2 3  0 0 3 6  
0 2 2 4  7 4 ? 0  
a 2 2 5  5 4 1 0  
a 2 2 6  1 2 5 3  
a 2 2 7  7 5 0 0  
8 2 3 0  5 2 3 3  
0 2 3 1  1 2 5 4  
0 2 3 2  5 2 4 6  
0 2 3 3  1 0 6 1  
0 2 3 4  7 4 4 0  
0 2 3 5  5 2 4 0  
0 2 3 6  1 2 5 5  
0 2 3 7  5 2 4 6  
8 2 4 0  l B b 0  
0 2 4 1  7 4 4 0  
0 2 4 2  5 2 4 5  
0 2 4 3  1 2 5 6  
0 2 4 4  5 2 4 6  
0 2 4 5  1 2 5 7  
0 2 4 6  6 0 4 6  
0 2 4 7  6 0 4 1  

0 2 5 1  7 2 0 0  
0 2 5 2  5 6 2 2  

0 2 5 8  5 2 4 7  

0 2 5 5  7 7 4 0  
0 2 5 4  0 3 4 0  
0 2 5 5  0 2 1 2  

+ 2 a 0  /PAGE 1 

/THANKS TU D I G I T A L - 8 - 1 8 - U  
/ T Y P E  CANNED MESSAGES,..,* 

JMP I ,+l 
PATCH 

MESAGE,  o 
IOF 
CLA C M A  
TAD MESAGE 
D C A  1 0  
T A D  I 1 0  
D C A  HSRCHT 
T A D  HSRCHT 
R T R  
RTR 
R T R  
JMS TYPECH 
T A D  MSRCHT 
JMS TYPECH 
JMP MfSAGE+5 

HSRGHT, 0 
TYPECH, 0 

AND C 0 0 7 7  
SUA 
JMP I i 0  
T A D  n 4 0  
snr 
JMP . + 3  
TAD e 3 4 0  
JMP WTP 
TAD MS 
SZA 
JMP .,*3 
T A D  C 2 1 2  
JMP MTP 
~ A O  n 2  
SZA 
JMP ', *3 
T A D  e 2 1 5  
JMP V T P  
TAD C245 

TSF 
HTP, TLS 

JMP ., -1 
CLA 
JMP I TYPE& 

c 3 4 i .  3 4 0  
c 2 1 2 ,  2 1 2  

/SET C ( A C ) r - l  
/ADO LOCATlON 
/ A U T O  INDEX REGISTER 
IFETCH riRsr WORD 
/SAVE I T  

/ R O T A T E  6 BITS T O  THE RICH? 

/TYPE I T  
/GCT DATA AGAIN 
/TYPE RIGHT HALF 
/CONTINUE 
/TEMPORARY STORAGE 
/TYPE CHARACTER 1N C i A C ) 6 = 5 1  

/IS IT END OF MESSSGE? 
/ Y t S I  E X I T  
/SUBTRACT 4 0  
/ < 4 0 ?  
/NO 

/TO CODES < 4 0  
/SUBTRACT S 
/IS I T  ZERO? 
/NO 
/YES1 C O D E  43  IS 
/L!NL*tEED ( 2 1 2 )  
/SUBTRACT 2 
/IS I T  ZERO? 
/NO 
/YES1 CODE 49  IS 
/CARRIAGE RETURN ( $ i Y )  
/ADO 288 TO OTHERS >a0 
/TRANSC(iT CHARACtCR 
/WAIT FOR THE FLAG 
/NOT SET YLT 
/ S O T I  CLEAR C t A C )  
/RETURN 

/rEst ADD 3p10 
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d256 9215 
2257 E245 

6260 COOO 
a261 6002 
9262 6032 
0263 1067 
11264 3020 

a265 2020 
8266 6031 
0261  5266 
0270 6036 

0272 3420 
a271 4144 

0273 1420 

0275 l06b 
0276 7650 
0277 5266 

8274 7841 

8380 1420 
0301 7041 
0302 1055 
0303 7640 
0304 52b5 

0305 1157 
0306 4144 
0307 7308 
0310 6002 
8311 56bB 

0312 0000 
0325 7240 
0314 13f2 

0316 1067 
0317 S0il 

0315 3018 

C215. 215 
C245, 2 4 5  

/ R O U T I N E  WAITS U N T I L L  A COMPLETE WESSAGE H I S  BEEN ENTERED 
/ S I G N I F I E D  BY A cR. 

TYPN, B 
I OF 
K C C  /CLEAR AC, KEYBOARD FLXC 
TAD BAD0 /GET BUFFER ADDRESS 
DCA W 1  /STORE FOR THE CHARAETCR S f R i N C  

/READ AND RESPOND W I T H  THE CHARACTCR 

NTYRTNi  ISZ W1 /NORMAL RETURN, I N C R E M r N i  dUFFER 
KSF /WAIT F O R  KEYBOARD 
JMP ,-1 /FLAG T O  RAISE 
KRB / C O T  FLAG1 RESET 171 C C 1  CQARACTER 
JMS RSEND /SEND CHARACTER B A t K  
DCA I W 1  /LOAD CHARACTER f N t 0  BUFFER AREA 

/IF C H A R A C T E R  IS A SPACE, !CNORE I T  

TAD I W l  /CHARACTER I N T O  tHL i C  
C I A  /SUBTRLCT TROfl SPA& CODE i Z 4 0 ,  
T A O  SPCOd /COMPLETE CDHPARlSON 
SNA CLA /WAS I T  A SPACE? 
JMP NTYRTN+1 / Y E S t  D O  NOT INCREMENT BUP&R 

/ I F  CHARACTER IS A C R I  EX17  FROM ROUTINE 

TAD I W l  /CHARACTER T O  AC 
C I A  / S C T  A C  TO SUBTRACt t R  
T A D  CRC06 /COMPLETE COMPARISON 
SZA CLL /WAS I T  CR? 
JMP NTYRTN /NO1 I R R E H E N T  BUrFER i W A I T  

/CARRIAGE RETURN FOUND, E X I T  r R O M  ROUTINE 

T A O  LPCOD / G I V E  KEYBOARD L f N L  fEtD 
JMS RSEND /EXECUTE L I N E  PEE0 
CLA CLL /EXIT WITH C(ACC) & i N 5  itC)i0 
1 or 
JMP I TYPN /RETURN TO CALL  

/COMPARE A STR!NC OF CHARACTERS I N  "BUFFER" 
/ T O  A EHARACTER STRING AFTER A JMS I N  ASC!? 

CLA CMA /CfAC)*7777 
T A D  GOMPRE /SUBTRACT 1 COR !NdEX REC f 
DCA 50 /AUTO 1NOEX 1 SET 70 C H A  SfRtN8 
T A D  BADD /AUTO INOLX 2 SET 70 BOrfCR-I 
DCA I1 /LOAD X 2  

COMPREI 0 
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/COMPARE CHARACTERS T I L L  ONE DOESN‘T COMPARE O R  ? I L L  
/ A  a IS FOUND I N  X i .  IF OK, RETURN T O  T W O  PLUS THE 
/ZERO, If BAD ONE PLUS 

2320 1 4 1 0  
2321 7 0 4 1  
6 3 2 2  1 4 1 1  
2 3 2 3  7 6 4 0  
3 3 2 4  5 3 3 2  
a325  1 4 1 0  

5 3 3 0  21610 
a 3 3 1  5410 

3 3 2 6  7 4 4 0  
6 3 2 7  5 3 2 1  

a 3 3 2  1410 
a333 7 6 4 0  
8 3 3 4  5 3 3 2  
0 3 3 5  5 4 1 0  

a 3 3 6  0000 
0 3 3 7  3 3 7 6  
0 3 4 0  1 3 7 6  
0 3 4 1  7 8 1 2  
0 3 4 2  7 0 1 2  
0 3 4 3  7 0 i 2  
0 3 4 4  3 3 7 3  
a 3 4 5  1373 
0 3 4 6  8 0 3 7  
0 3 4 7  1 3 7 7  
0 3 5 0  3 3 7 2  
0 3 5 3  1 3 7 3  
0 3 5 2  7 0 0 6  
0 3 5 3  7 0 0 4  
0 3 5 4  0 0 4 0  
0 3 5 5  1 3 7 2  
0 3 5 6  3 3 7 2  
0 3 5 7  1 3 7 6  
0 3 6 0  0 0 3 7  
0 3 6 1  1 3 9 7  
0 3 6 2  3 3 7 3  
0 3 6 3  1 3 7 6  
0 3 6 4  7 0 0 6  
0 3 6 5  7 0 0 4  
0 3 6 6  0 0 4 0  
0 3 6 7  1373 
0 3 7 0  3373 
0 3 7 1  4 5 0 2  
0 3 7 2  0000 
0 3 7 3  e 0 0 0  

TAD I 
C l A  
T A D  1 
SZA 
JMP 
T A D  I 
S Z A  
JMP 
I S t  
JMP I 

X l  

X2 
CLA 
CERR 
x 1  

e - 6  
x 1  
X l  

/CHARACTER FROM PROGRAM 
/ T O  SUBTRACT FROM 
/CHARACTER I N  BUFFER 
/COMPARE? 
/NOIRESYNC FOR NON COMPARE E X l f  
/YES1 CHECR FOR GOOD E X I f  
/IF 01 E X I T  GOOD 
/NO1 TEST NEXT C H A l C i E R  
/+1 T O  X l ( T 0 T A L  2 PROM TfiE 0 )  
/+L T O  X l i  EXIT 

/ERROR FOUND. RESYNC AN0 EXIT NO COMPARE 

C E R R .  TAD I X i  /CHARACTER FROM PROGRAM 
SZA ? L A  /IS T H I S  E X I T  K E Y ?  ( 6 0 8 0 )  
JMP , - 2  /NO1 GET NEXT 
J f lP  I X i  /YES: E X I T 1  NOT COMPARE 

/TYPE UNE FOUR CHARACTER OCTAL WORD G I V E N  TO t # E  
i R O U T I N E  V!A C t A C C ) .  C ( A C C ) * 0  ON EXIT 
TYCT. 0 

DCA 
TAD 
R T R  
R T R  
RTR 
OCA 
TAD 
AND 
TAD 
DCA 
TAD 
RTL 
RAL 
AND 
TAD 
O C A  
TAD 
AND 
TAD 
DCA 
TAD 
R T L  
RAL 
AND 
TAD 

T U 1  /STORE WORD GIVEN 
TU1 / T O  CtACC)  AGAIN 

/ 6  B I T S  RIGHT 

TYCTF+2 /SAVE ROTATED VALUE, 1 S T  TWO 
TYCT$+2 / T O  C(ACC) AGAIN 
C0007 / I S O L A T E  SECOND CHARXCTER 
C 6 0 6 0  /CONVERT 10 ASCI! 
T Y C T f + l  / W O R E  AS F I R S T  P A R T I A L  5 
T Y C T i * 2  /ROTATED VALUE STORED  BOW 

/3 B!TS LEFT 
e0700 / I S O L A T E  FIRST CHARAEtCR 
T Y C T l + i  /CONVERT 1 S T  TO ASeIf 
r Y C ? i + i  / l S T  AND 2ND CHARACTCRB R E i D P  
T U 1  /ORIG!ONAL WORD 
e0007 / I S O L A T E  4TH CHARAeTeR 
C 6 0 6 0  /CONVERT 4 TH T O  ASC!I 
T Y C T i + 2  /STORE 4TH FOR A MbflCN? - 
tu1 / O R I G ! O N A L  WORD 

/ P O S I T I O N  f T  SR0 CAAkA€TCR 
e0700 / I S O L A T E  3RD CHARACTCR 
T Y C f i + 2  /CONVERT TO ASCI!  

DCA TYC?f+2 /CONVERSION COMPLETE 

0 /FIRST 2 
0 /SECOND 2 

T Y C T i i  JMS I TYPE /TYPE THE lOUR CHARAEf IRS 
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-374 ?030 0 /K!LC KEY 
8.375 5 7 5 6  JMP I T Y C T  / E X I T  FROM R O U T I N E  

/ S O M E  CONSTANTS F O R  THE ROUTINE 

2376 “a0 TWI, 0000 
a377 6060 c 6 8 6 8 ,  6060 

2480 
04ai 
0402 
0483 
a 4 0 4  
0405 
a406 
0407 

0 4 1 0  
8 4 1 1  
0412 
0413 
0414 
0415 
0416 
0417 
0420 
0 4 2 1  

0422 
0423 

0425 
0426 
0427 
0430 
0 4 3 1  
0432 
8433 

0424 

0434 

04Sb 
0457 
0440 
0 4 4 1  
0 4 4 2  

a435 

6400 

4582 
1 6 i 7  
2440 
0485 
0 3 1 1  
irk31 
1 4 0 0  
5247 

r 4 0 a  
/ V A R I O U S  ERROR MESSAGES 
/ “NOT DECIMAL” 

(31 8 JMS I 
1617 
2440 
0405 
0 3 1 1  
1 5 0 1  
1400 
JMP 

TYPE 
/NO 
/ T  
/Of 
/CI 
/ M A  
/L  
QUX 

/ “ T O  M A N Y  WORDS” 

4502 a 2 1  JMS I 
24i7 2417 
1 7 4 0  1 7 4 0  
1 5 8 1  1 5 0 1  
1631  1 6 3 1  
4027 4027 
1 7 2 2  1 7 2 2  
0423 0423 
0 0 0 0  0000 
5247 JMP 

T Y P E  
i T o  

/o - 
/MA 
/NY 
/ u  
/OR 
/os 
I 0 0  

OUX 

4 5 0 2  
2417 
1 7 4 0  
1 5 0 1  
1 6 3 1  
4002 
1 4 1 7  
0 3 i 3  
2300 
5247 

4502 
1617 
2 4 f 0  
0 4 t l  
2 6 1 1  
2 3 i l  
0 2 i 4  

)‘‘TO MANY BLOCKS” 

03 I JMS 1 TYPE 
2417 i r o  
1740 /O- 
1 9 0 1  / M i  
i s 3 1  /NY 
4002 / B 
1 4 1 7  
0313 ’ 

2300 i s 0  
JMP OUX 

/“NOT 6IVlSIBLE BY 3” .~ 

04 I JMS I TYPE 
i 6 2 7  /NO 
2 4 4 0  I t  
i 4 i i  5 D i  
2 6 1 1  / V 1  
2 3 1 1  /SI 
0214 ?BL 
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3 4 4 3  "5491 
6 4 4 4  2 2 3 1  
6445 41163 
6446 311V0 
a447 4 s a 2  
a450 4 3 4 5  
3451 ~ 0 a 0  

a453 1 0 6 1  
a452 5653 

6454 
3455 
a456 

8460 
11461 

a463 
0464 

8466 
a467 
0470 
0 4 7 1  
0472 
0473 
a474 
a475 
0476 
8477 
0500 
0 5 0 1  
0502 
0503 
0504 
a505 

0506 
0507 
0510 
0 5 1 1  
0512 
0513 
0514 

a 4 5 7  

a462 

a465 

GO38 
3023 
7188 
1023 
7052 
7012  
a 0 5 1  
3306 
1023 
7046 
7004 
0040 
3307 
1023 
70S2 
7010 
0035 
3313 
1023 
7046 
7006 
0837 
1306 
1307 
1313 
5654 

0000 
0000 
7777 
??00 
0000 
0000 
0000 
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0540 /E 
0 2 3 1  /BY 
4063 / 3 
0000 / 0 0  

4345 /CR*LF 
0000 /END 
JMP I ,+l 
I N I T  

DUX,  JMS I TYPE 

/TuE CoOlNC BELOW CREATES THE BLOCK NUMBER 
/CONVERSION P R I O R  T O  TliE TAPE M R I T C ,  

nES, 0 
D C A  w4 /SAVE WORD 
CLL 

C M A  R T R  
R T R  
AND C7000 
DCA v i  
TAD w4 
C M A  RTL 
RAL 

D C I  v2 
TAD w4 
CMA R T R  
R A R  

DCA v3 

CMA R T L  

TAD v i  
TAD v2  
TAD V3 
JMP I MCS 

TAD w4 

AND c a t 0 0  

AND c a 0 m  

TAD w4 

R T L  AND c0007 

V I  I 0000 
v 2 1  0000 

7777 
7700 
0000 

V 3 #  0 0 0 0  
0000 

0 5 1 5  7200 PATCHI CLA 
0516 1322 TAD , *4 
0517 3 0 0 1  DCA 1 
0520 5 7 2 1  JMP I ,+I 
0 5 2 1  1 0 0 0  START 
0522 7402 HLT 



:680 

a630 7000 

a602  1 4 1 2  
3631 7200 

a633 6773 
6604 52J3 
0605 6 7 7 5  
a606 6772 
6607  7 4 1 8  
0610 4567 
0 6 1 1  7200 
0612 5600 

0613 3000 
0614 7200 
0615 1827 
0616 6774 
0617 4502 
0620 2003 
0622 4000 
0622 7240 
0623 1 2 i 3  
0624 4 5 0 1  
0625 4502 
0626 4040 

0630 1 7 0 3  
0 6 3 1  1 3 4 0  
0632 1 6 2 5  
0633 1 5 0 2  
0634 0522 
0635 4000 
8636 5344 

a627 0 2 i 4  

0637 0000 
0640 7200 
0 6 4 1  1027 
0642 6774 
0643 4502 
0644 2003 
06415 4000 
0646 7240 
0647 1237 
06150 4 5 0 1  
0 6 5 1  4502 
0652 4040 
0653 0 4 0 1  
06S4 2 4 0 1  
8655 4000 

a630 

STALL, 0 
CLA 
TAD I 1 2  /WORD T O  BE URITTEN 
soso / W A I T  F O R  QUADLINE FLAG 
JMP .-1 
SOLD /LOA0 D A T A  REGISTERS 
SDST /CHECK F O R  T I f l I N C  E R R O R  
SKP 
JMS I SELTIfl /TlHiNC E R R O R  
CLA 
JMP I STALL / G O  GET NEXT WORD 

/ W A I T  T ILL  Y O R D  COUNT REGISTER GOES T O  Z E R O  

ZBLK. 0 
/eLocK NUMBER E R R O R  

C L A  
I A 0  D T A  
SDLC /STOP MOVEMENT O f  TAPE 
JMS 1 TYPE 
2003 /?C 
4000 /EN0 
C L A  c n l  
TAD ZBLK 
JMS I TYOCT 
JHS I TYPE 
4040 /DOUBLE SPACE 
0214 /EL 
1703 /oc 
1340 /K 
1625 /NU 
1 5 0 2  /HB 
as22 /LA 
4000 /END 
JMP ECOM 

/DATA CRRORS 

CLA 
T A O  O t A  
SDLC /STOP THE TAPE 
JHS 1 TVPE 
2003 
4000 

TAD Z D A T A  
JMS 1 TYOCT 
JMS TYPE 
4040 
0 4 0 1  I D A  
2 4 0 1  I T A  
4000 /EN0 

i!OATir 0 

C L A  C M A  
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;:656 5344 

165’1 3ao0 
3660 7280 
3661 1027 
5662 6774 
5663 45112 
3664 2013  
6665 4008 
3666 7240 
$b6? 1257 

a 6 7 1  4562 
a672 4040 
ab73 1 5 0 1  
a674 2213 
a675 4024 
0676 2201 
ab77 0313 
0760 4000 
0 7 0 1  5344 

a670 450% 

0702 a000 
8703 7200 

0705 6774 
0706 4502 
070’1 2003 
0710 4000 
0 7 1 1  7240 
0712 1302 
8713 4 5 0 1  
0714 4502 
0715 4040 
a716 0310 
3717 8503 
a720 1323 
0 7 2 1  2515 
0722 4000 
0723 3344 

a704 1027 

8724 0000 
0725 7200 
0726 1027 
072’1 b’1’14 
0730 4502 
07S1 2003 
0732 4000 

JMP Z C D M  

/ H A R K  TRACK E R R O R  

Z M K T K ,  0 

C L A  T A D  DTA 
S D L C  
JMS I T Y P E  
2003 
4000 
CLA CMA 
TAD ZMKTK 
JMS I TYOCT 
JMS I TYPE 
4040 
1 5 0 1  /MA 
2213 I R K  
4024 / T 
2 2 0 1  /RA 
0313 /CK 
4000 / 0 
JMP PCOM 

/ P A R I T Y  ERROR 

L P A R ,  0 
CLA 
TAD DTA 
S D L C  
JMS I TYPE 
2003 
4000 
C L A  CMA 
TAD ZPAR 
JMS I TYOCT 
JMS I TYPE 
4040 
0310 
0503 
1 3 2 3  
251s 
4000 
JMP BCOM 

,- 

/T!MINt ERROR 

ET!M, 0 
CLA 
TAD DTA 
S D L C  
JMS I TYPE 
2003 
4000 

/STOP THE T A P E  

/ P C  
/END 

/STOP THE TAPE 

/PC 
/END 

/CH 
/EC 
/KS 
/UU 
/0  

/STOP THE TAPE 
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a733 7240 
2734 1324 

a736 4582 

8746 2 4 1 1  
3 7 4 1  1 5 1 1  
3 7 4 2  1687 

a735 4531 

a737 4040 

a743 40B0 

a744 1030 

a746 3356 
3747  4502 

a745 1363 

a750 0522 
a751 2217 
a752 2240 
a753 2010 
a754 0123 
0755 0540 
a756 4860 
0757 4543 
0760 0000 
0 7 6 1  5162 
0762 2726 
0765 4060 

C L A  CMA 
T A D  Z T I M  
J M S  1 TYOCT 
J M S  f TYPE 
4040 
2411 / T I  
1 5 1 1  / M I  
1 6 0 7  /NG 
4000 / 0 

/TYPE " E R R O R  PHASE X "  

ZCOM, 

TFORM D 

PFORM D 

TAD 
T A D  
DCA 
JMS I 
0522 
2217 
2240 
2010 
0123 
0540 
4060 
4543 
0000 
JMP 
RETRY 
4060 

PHASE 
P F O R M  
TFORM 
TYPE 

/ER 
I R 0  
/ R  
/PH 
/AS 
/E 
I X  
/CR*LF  
/ENQ 

I D * I  

/WHAT PHASE OF OPERAtXON 
/WAS THE MACHINE I N  
/WHEN ERROR OCCUREb 

/HERE S T A R T S  TRIS PROGRAM, IT WILL ASK THE 
/OPERATOR FOR DRfVE NUMBERS# THEN ASK H f H  F O R  
/ A  DIRECTION ON WHAT TO DO WITH THE DRIVES', 

>THE SEQUENCE FOR MARKfNG A TAPE WOULD APPEAR & S i  

i U N l i ?  ( 0  OR 1 O R - 0  1) 
/FORMA?? f MARK 1219) 
12277 UORDS, 0256 BLOCKS,OK? YES OR NO 
/ ( Y E S )  



l a i d  4583 
I011 1067 
1012 7001 
1013 30711 
1014 3374 

1016 1055 
1017 7043 
1020 1470 

1015 3346 

1021 7450 
1022 5244 
1023 3346 
1024 1043 
i025 7041 
1026 1470 
1027 7710 
1030 5203 
1031 1044 
1032 70421 
1033 1470 
1034 7700 
f035 5203 
1036 14711 
1037 7012 
I040 0051 
1041 4347 
i042 2B70 
i043 5216 

i044 7200 

/ W O R K E D ,  

START, JMS I TYPE 
4543 /CR*LF 
4300 /LF+END 

TYQU, JBS I TYPE 
2516 /UN 

7740 / 7  
0000 /END 

1124 /IT 

/ W A I T  FOR A REPLY 

JMS 1 T Y P l N  
TAD BAD0 
I A C  
DCA BFR 
DCA DCTR 
DCA CRFLAG 

C I A  
T A D  ! BFR 
SNA 
JMP OKCR 
DCA CRFLAG 

VALCQK, TAD C260 
CI A  
TAD ! BFR 
SPA CLA 
JMP TYQU 
TAD C 2 6 1  
CHA 
TAD 1 BFR 
SMA CLA 
JMP TYQU 
TAD ! B F R  
R T R  
AND e7000 
JMS REPEAT 
ISZ BFR 
JMP CRCHK 

cRCHK, TAD CRCOD 

?si59 PAGE 1-11 

/ S E T  UP TYPER 

/ " U N I T ? "  

/GET NUMBERS 
/ I N I T I A L I Z E  POINTER i B P R )  
/IBAOD.BUFFER-l, SO BUMP.THE A C )  
/Tb START OF INPUT BUFFER 
/ I N I T I A L I Z E  DTA COUNTER T O  0 
/CLEAR FLAG SO CR NOT ACEEPTiBCE 
/ G E T  CODE FOR CAR, RCTN 
/NEGATE IT 
/SEE I F  NEXT CHAR, iN 

/SEE I F  I f s  LESS T H ~ N  

/BUFFER IS CAR, ? f?N.  
/ Y E S 1  SEE I F  C,R. L'EGAL WERE 
/ N D t  SO C;R, IS LEGAL NOW 

/ASC 
/SUB 
/IS 
/ Y E S  
/NO 1 
/ASC 
/SUB 
/CRE 
/ Y E S  
/ N o t  

I 0 ( 2 6 0 )  
R A C T  BUFFER D A T 1  
T LESS TUAN ASI !  07  

TELL OUTSIOE WORGD 
SEE I F  GREATER fWAN 
11 1 (261) 
R A C T  BUFVER D i l l  
TER TWbN A S C I I  i? 

ACCEPT BUFFER 
TELL OUTSIDE WORLD 

/ ISOLATE DTA 
/GO CHECK FOR REPEATED D f A  AND STORE Y 
/INCREMENT INPUT BUF'.. PTR', 
/GO LDOK AT NEXT CLiAR.  

/ T H I S  SECTtON CHECKS T O  SEE I F  THERE HAS BEEN INV 
) V A L I D  INPUT ONCE A CARRIAGE RETURN IS SEEN 
O K C R ,  C L A  /CLEAR A C  
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1045 1346 
1046 7650 

1050 1374 

1852 3375 
1053 7040 

la47 52x1 

l a 5 1  1376 

i054 3775 
1055 7280 
1056 1376 
1057 3375 
1060 4745 

i06i 45112 
i062 a617  
i063 2215 
I064 0124 
1065 7740 
1066 0000 
1067 4503 
i070 4471 
le71 a315 
i072 0301 

1074 031s 
i073 0322 

i075 0000 
1076 5301 
1077 5700 
i100 1200 

it01 4471 
1102 0322 
1103 0304 
I104 0322 
il05 0000 
ire6 53il 
i107 57?0 
1110 2677 

$111 4471 
1112 0322 
1113 0304 
ill4 0306 

$116 5321 
1117 5720 

ill5 0000 

T A D  
SNA 
JMP 
TAD 
TAD 
DCA 
CMA 
DCA I 

INtTl, CLA 
TAD 
DCA 
JMS I 

C I F L A C  
CLA 
S T A R T  
D C t R  
O B U f A D  
OBUFPT 

OBUFPT 

DBUFAD 
DBUFPT 
GETDTA 

/LOAD CR F L A G 1  0 MEANS NO C O O D  

101 NO V A L I D  I N P U T i  R E S T i R i  

/CALCULATE END OF 6 T i  L I S T  +i 
/ S T O R E  I T  IN BUFFER POINTER,  TGEN 
/COMPLEMENT THE AC AND 
/TERMlNATE D T A  L I S ?  W l T H  7777  
/CLEAR AC I F  COME THRU LOC IT 
/ A N D  RESET L I S T  P D l N f E R  
/ T O  START OF L I S T  
/GO GET A DTA NUMBER 

/NOT 01 SO HAVE VAL16 lNCuf 

/ INFORM THE OPERATOR THAT THE P R O G R A M  IS SeT T O  S T i R T  
/TYPE "FORMAT"  AND W A I T  FOR THE R E P L Y  

I N I T ,  JMS I TYPE /MESSACE OUT 
0617 / C O  
2215 / R M  
0124 /AT 
7740 / ?  
0000 /END 
JMS I T Y P I N  / W A I T  FOR 4 R E P L ~  
JMS I CDMPAR I D I D  HE TYPE "MARK"? 
0315 i M  
0301 / A  
0322 / R  
0313 /K 
0000 /END 
JMP ,*S 
JMP I ,*l 
WARK / T O  MARK A TAPE 

/seE  IF HE TYPED "RDR" (RECD AND TYPE FIRST i2 
/ B L O C K  NUMBERS I N  R E V E R S E ) ,  

JMS I C O M P ~ R  
0322 / R  
0304 /D 
0322 /R 

JMP , + J  
JMP 1 ',*1 
R D R  /TYPE BLOCKS 

0000 /0 

/SEE If HE TYPED "RDF" (READ AND TYPE F I R S ?  iZ 
? B L O C K  NUMBERS FORWARD). 

JMS 1 t O M P i R  
0322 /R 
0304 /D 
0306 /F 

JMP ,*S 
JMP I ',*I 

0000 !0 



/ T D 6 E  :ECTnPE FOQMATTER COPYQIGHT 1 9 7 1  P A L l D  Vl4l 3 * b E C - 7 1  

?i23 2621 

1121 d471 
1122 7323 
1123 33E1 

1126 7030 

1124 9315 
1125 33445 

1127 5332 
1130 5731 
1131 3230 

1132 4471 

1134 R385 

1136 0324 
1137 5301 
1140 0322 
1141 F324 
1 1 4 2  5000 
1143 4152 
1144 5200 
i145 3133 
i14b 0000 

1133 a 3 2 2  

1135 a323  

1147  0000 
1150 3377 
1151 1376 
1152 3375 
it53 1374 
1154 7040 
1355 3373 
1156 2373 
i157 5364 
Ilb0 13?7 
1161 3275 
1162 2374 
1163 4747 

i164 1775 
1165 7041 
ilbb 1377 

ROFA / T Y P E  BLOCKS 

/ S E E  I F  HE TYPED "SAME" ( M E A N I N G  PARK A TAPE 
/USING THE S A M E  C O N S T A N T S  A S  B E F O R E ) .  

JMS I 
8323 
El301 
0315 
8315 
0000 
JFIP 
JMP 1 
SWCHK 

C O M P A R  
/S 
/ A  
/ M  
/ E  

. - 3  

.+I 

! a  

/?O MARK AS BEFORE 

/SEE IF HE TYPED "RESTART"  

JMS 1 
0322 
0305 
0323 
0324 
5301 
0322 
0324 
0080 
JMS 
JMP 

GETOTA, NUDTA 
CRFLAG,  0 

CDMPAR 
/ R  
/ E  
/S 
/ T  
/ A  
/ R  
i T  
/0 
DU /MUST BE NONSENSE 

S T A R T  /START ALL OVER 
/ P O I N T E R  T O  R O U T I N E  f D  S U l ? C U  U N I T S  
/ E D ,  CR NO G O O D 1  NOT 01 i R  IS O K  

/SUBROUTINE T O  CHECK FOR REPEATED DTA NUMBERS 
/DTA L T O  COMPARE f 0  L I S T  IS I N  AC ON E N t R Y - i T H I S  
/ R O U T I N E  STORES THE DTA # I F  IT IS NEW AN0 IGNORES IT 
/IF I T  IS N D T = C A L L  BY JMS REPEAT N l T H  DTA # f N  AC 
R E P E A T ,  0 

DCA DNUM /TEM STORAGE FOR NEW D T A - #  
TAD DBUFAD / I N I T I A L I L L  P O I N T E R  f D B U F P ? )  
D C A  DBUFPT / T O  S T A R T  OF DTA L l S f  
TAD DCTR /LOAD NUM, OF DTAS STOREb 
CMA /COMPLEMENT I T  
DCA CDMCTR /STORE I N  COMPARE EDUNtER 

JMP DDCDMP /NO1 G O  DO COMPARE 
TAD DNUM / Y E S 1  STORE NEW DTXX 
DCA 1 DBUFPT / A T  END O r  L I S T  

JMP I REPEAT /RETURN 

COMCHK, ISZ CDMCTR /DONE U I T H  ALL COMPARES? 

I SL D C T R  IINCR, ;Y OF OTIS STORED 

/ T H I S  S E C T I O N  OOES THE ACTUAL COMPARISON BCTWECN 
/THE D?A# PASSED TO THE R O U T I N E  AND A NUMBER ON ?bit L I S T  

D O C O M P ,  TAD 1 OBUFPT /GET NEXT DTA NUMBER F R O M  LIST ~- 
/NEGATE IT 

TAD 'IA DNUM /ADD I N  D T A  NUMBER P i S S E 6  
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1 1 5 7  7 6 5 8  
1 1 7 0  5 7 4 7  
1171 2 3 7 5  
1172  5356 

1200 

1280 1566 
1231 3024 
i 2 0 2  3831 

i 2 0 3  7240 
$234 1020 
I205 3020 

1206 10S6 
$207 7 0 4 1  
1210 1428 
i 2 1 1  7650 
i 2 1 2  5244 

i 2 1 3  i043 
i Z 1 4  7041 
1215 1428 
1216 7718 
1217 5473 
1220 1046 

P222 1420 
$225 7708 
1224 5173 

1 2 2 1  7048 

SNA CLA / A R E  THEY THE S A M E ?  
JMP I REPEAT / Y E S 1  RETURN 
ISZ D B U F P T  /NO1 lNCREf lENT L i s ?  POiNiEP 
JMP COMCHK / S E E  IF DONE ALL COMPARES 

/ 
/ 
COHCTRi 0 /COUNTER FOR # OF LIST COf lPARISONS TO BE DONE 
DCTR, 0 /COUNTER FOR # OF O T I S  I N  L I S T  
D B U F P T i  0 / P O I N T E R  TO CURRENT P O S I T I O N  I N  B T i  L I S T  
DBUFAD, D T A B U F  / S T A R T  OF DTA NUM, L I S T  
DNUH, 0 / t E M  STORAGE FOR D T A  # 
/ 
/ 
PAUSE 

41200 
/MARK WAS TYPED I N ,  I F  W l - 1  15 NOT A "K"aASSUML: fHiT 

/A  " K * i  ASSUME STANOARO FORMATi(Wl*LAST ENTRV f N T 0  TkE B U F F E R )  
/ A  NUMBER WAS T Y P E D  I N ,  AND VERIFY T H I S .  IF Wl-1 1 s  

MARK, TAD 1 B f N C O  /ADDRESS OF FIRST B I N A R Y  
DCA W5 /CONSTANT FOR DEC TO B I N  
DCA TOTAL /WILL BE B!NARY E o U I b I L A N T  

/SAVE C ( X 1 )  FOR DECREMCNT THROUGH BUFFER 

ONC, C L A  C M A  /DECREMENT BUFFER l O O R t S S  
TAD W l  /ADDRESS BY 1 
DCA Y l  /WlsSWEEP ADDRESS 

/LOOK FOR END OF PROCESSING BY LOOKING FOR A W R W  I N  B U i f E R  

TAD LETK /LETTER ASCII "K" 
C I A  /SUBTRACT PROM CHARAeTLR 
TAD I W 1  / I N  BUFFER 
SNA C L A  /LUUN.? 
JMP D I V 3  /YES1 SEE t P  DlV!S!BcE BV 3 

/VCRiF'i TH!S CHARACTER AS BElNC D P  D E C l M A L  D R ! C I N  

TAD e260 / A S C I I  FOR 0 
C I A  / T O  SEE I F  CHARACTER 
TAD I W l  /IS LESS THAN 260 
SPA &LA /IS I T ?  
JMP I aut /YES1 NOT DECIMAL' t?HiRiC?ER 
TAD E271 /ASCII FOR 9 
CMA /TO SEE IT GREATER T H A N  . 
TAD I W l  / v  
SMA CLA /IS IT? 
JW I Q U I  /NOT A D E C I M A L  CHARAEfLR 

j C H A R A t T E R  IS DECIMAL, NOW CONVERT 17  T O  8!NiRv 
/Rf.MEH@ER POSITION OF CHARACTER I N  BUFFER M A 3  EE 
/lBiZ00i1000, 

4 
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1225 1428 
1226 38.34 
1 2 2 7  7450 
12316 5242 

1231 7141 
1232 7023 
1 2 3 3  1424 
1234 1831 
1235 7438 
1 2 3 6  5474 
1 2 3 7  383; 
1 2 4 0  2023 
1 2 4 1  5 2 3 3  

1242 2024 
1243 5223 

i244 1031 
1245 7458 
1246 1042 
1247 1034 
1250 3031 
1251 3032 
1252 1031 
1253 7100 
1 2 5 4  1061 
$255 2032 
12S6 7440 
i257 7420 
12b0 7410 
1261 5253 

1263 5 4 7 6  
1 2 6 2  7640 

i 2 6 4  1063 
i265 1032 
i266 7041 
i267 3032 

i270 1053 

TAD I Y 1  / I S O L A T E  THE N U M S E R  
AND C d E 1 7  /FOR PROPER CONVERSION 
SNA / I F  F ,  NO B I Y A R Y  C O N V E R S j s V  YEEDED 
JMP 1 8 5  / Y E S 1  2 1  INCREMENT B I N A R Y  COYVERS15N 

C L L  C I A  
DCA L14 
TAD I W5 
TAD TOTAL 
S Z L  

O C A  TOTAL 
1 s t  u4 
JMP .-6 

JWP I au2 

/NUMBER OF A O D I T I O U S  

/ B I N A R Y  P O S I T I O N  T O  C t A C C )  
/ADD T O  PRESENT TOTAL 
/CHECK ON T O  MANY WORDS 
/ T O  MAYY WORDS CALLED FOR 
/KEEP RUNNlNG SUM 
/ L A S T  A D D I T I O N ?  
/NO: ADO A G A I N  

/ T O  W E G A T I V E  F O R  ISZ 

/ F I Y A L  A O D I T I O N  FOR T H I S  P O S l T I O N  COMPLETED 

I B S ,  I S Z  u5 /NEXT P O S I T I O N  
JMP JLJC / D O  NEXT CHARACTER 

/ L A S T  CHARACTER C5MPLETEG, SEE I F  O I V I S I B L E  BY 3 
/ I F  NOT A NORMAL I N P U T  

D l V 3 ,  TAD 
SNA 
TAD 
TAD 
OCA 
DCA 
TAD 
C L L  
TAD 
ISZ 
SZA 
SNL 
SKP 
JMP 
SZA 
JMP I 

TOTAL 

c201 
CPi017 
TOTAL 
V A R l  
TOTAL 

M3 
V I R 1  

-6 
CLA 
eu4 

/GET TOTAL WORDS 
/ I F  T O T A L  8, NORMAL' I N P U T  
/129 OCT. T H I S  T E S T  REDUNDZNT 
/ADD CONSTANT 15 T O  ~ O T A ~  
/FOR FUTURE CONSIDERATIONS 
/ #  OF WORDS/3 FOR MARK T R A t K  N R l T i N G  
/RESTORE IN THE ACC 
/TO D l V l O E  BY 3,  L I N C  WEEPS OVERFLOW 
/SUBTRACT 3 
/ON EACH D I V I S I O N ,  KEEP RUNNING SUM 
/IF AC 0 0,NO REMAINDER 
/WHEN L I N C  GOES TO 8.  D I V I S I O N  ENDED 
/NOW SEE I F  IT DIV!DEO EVENLY 
/SUBTRACT 3 MORE 
/ I F  B t O K ,  OTHERWISE E R R O R  
/NOT D I V I S I B L E  BY S 

/CORRECT "VAR1"  C THE N U W B ~ R  OF WDROS/J) FOR TLiE *15 
/ADDED J U S T  ABOVE AND AN tNHERANT *2 DUE T O  MARK TRACK 
/CONFIGURATION T O  BE WRITTEN,  

TAD H7 /SUBTRACT 7 FROM PAONY S r T U P  
TAD V I R 1  / G I V I N G  THE NUMBER O f  ? I M E S  
C I A  / T O  BE USED L A T E R  I N  A ISZ 
OCA V I R 1  /DATA M A R K  WILL BE WRI?TEN 

i C 0 M P U t E  A VALUE FOR TOTAL NUMBER OF BLOCKS 
/RECORD SIZE 15 f N T 0  6 5 6 1 6 0  OCT, 

TAD e 7 7 1 4  /EXTENDED 64  VALUE; S E ? S  A E # 2  
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1 2 7 1  3020 
1272 4 7 5 5  
1273 1050 
1274 7180 
1275 1 0 3 1  
1276 2026 
1277 7410 

1 3 a l  7420 

1303 2020 
1 3 0 1  5274 

j 3 0 6  1026 
1387 7040 
1310 3033 

13am 5475 

1312 527s 

130s 7 3 a a  

1 3 1 1  1 0 3 1  
1312 1054 
1313 3 0 3 1  
1314 1 0 3 1  
1315 4501 
1316 4502 
i317 4027 
1328 1 7 2 2  
1 3 2 1  0423 
1322 5400 
i 3 2 3  1026 
i 3 2 4  7 0 0 1  
1325 4501 
F326 4502 
i327 4002 
i s 3 0  1 4 i 7  
is31 0 3 i 3  
i332 2356 
i 3 3 3  17i3 
i 3 3 4  ?733 
i335 3105 
1356 2340 
f337  1722 
i 3 4 0  4016 
i 3 4 1  1735 
z340 4543 
1343 0000 
i344 4503 

i345 4471 
i346 0 5 3 1  
1347 0305 
$350 0323 

DCA U 1  
JMS I F O R M l a  
T A D  t i 6 2 0  
C L L  
T A O  TOTAL 
1 s t  BLOCKS 
SKP 
JMP I DU3 
SNL 
JMP , - 5  

JMP , - I 0  
C L 4  C L L  

CMA 
D C 4  VIR2 

ISZ W l  

F10RTNk T A D  BLOCKS 

V i 4 1  3-DEC071 T 6 i 5 9  P A G E  1-16  

/SET FOR 640000 
/ P A T C H  T O  CHECK FOR S ~ D . . ~ ~ . F O R M A T  
/VERNIER ADJUSTMEN? FOR F O R H U L i  
/ A C C r Z  CARRY FUNCTtON 
/WORD COUNT 
/+I TO 8LOCK.COUNT 

/ T o  M A N Y  BLOCKS CALLED FOR 
/CARRY I N T O  ACC#2?  
/NO1 C O N T l N U E  COUNT 
/YES1 FULLY OIVIOED? 
/NO: CONTINUE PROCCSS 
/ C ( A C C ) +  C(L)aO 
/FOR MARK TRACK (COME HERE FR f i 0 P A T  I F  1 0  F R M T )  
/ W R I T  INC 
/SEE MARK W R l T C  

/VALUES FOR BLOCK AN0 RECORD S I Z E  HAVE B E E N  
/COMPU?ED’. T E L L  O U T S I O E  WORLD AN0 CET THE OK*. 

TAD T O T A L  
TAC) C71bi 
OCA T O T A L  
TAD T O T A L  
JMS I TYOCT 
JMS I TYPE 
4027 Y 
1 7 2 2  )OR 
0423 /DS  
5400 / I  END 
TAD BLOCKS 
I A C  
JMS I T Y O C t  
JMS I TYPE 
4002 / B 
1417 / L O  
0323 /CU 
2356 i s ,  
1713 I O U  
7733 i?t 
3105 i Y E  
2340 3s 
1722 /OR 
4016 I N 
1135 i o 1  
4143 /cR+L‘F 

JMS I T Y P I N  
I 0000 /END 

/SUBTRACT 1 5  FROM ? O f A L  
/WORDS F O O L I N G  DPERAtOR 
/CORRECTED FOR TAPC WR!TiNC 
/COR OCTAL TYPEOUT 
/TYPE OCTAL WORDS 
/TYPE MESSAGE 

/TYPE OUT BLOCK I S  
/TO FOOL THt OPERA?OR 
/IN OCTAL 
/TYPE MESSAGES 

/ W A I T  FOR REFLY 

?SEE I f  A YES OR NO ANSWER WAS GIVEN 

JMS I  OHP PAR 
0 3 s ;  / Y  
0305 /E 
0323 / S  

..- 



1 4 8 8  

1439 7 z a a  
1471 3838 
1 4 Z 2  1 1 6 1  
1 4 8 3  1 0 2 7  
1 4 3 4  6774  
1 4 6 5  1033  
1 4 2 6  3025  

1 4 8 7  3B20 
1 4 1 8  1 3 1 0  
1 4 1 1  4 2 7 8  
1 4 1 2  2 0 2 0  

141s 3 0 2 8  

1 4 1 3  5210  
1 4 1 4  1 0 6 5  

1 4 1 6  4 2 2 2  
i 4 1 7  2 0 2 0  
1 4 2 0  5 2 1 6  
1 4 2 1  5 2 3 0  

i 4 2 2  a000  
1 4 2 3  1032 
1 4 2 4  3 0 2 4  
1 4 2 5  1 3 i 4  
i 4 2 6  4270  
i 4 2 ?  5 6 2 2  

$ 4 3 0  1 3 2 0  
1431 4270  

i 4 3 2  1 3 2 4  
i 4 3 3  4 3 0 0  

i s 3 4  1 3 3 3  
i 4 3 5  4 2 7 0  
i 4 5 6  2024  
i 4 3 1  5 2 5 4  

*143P 
/ S E T  THE TAPE I N T O  MOTION,  A L L  V A R I A B L E S  ARE SET'. 

/ W Q l T E  T I M I N G  AND MARK TRACK 

S T H K ,  CLA 
>CA PHASE 
TAD DT1400 /FWD, U R I T E ,  GO 

i6i59 P A G E  1 - 1 7  

TAD D T A  / G E T  U N I T  NUMBER 
SDLC /LOAD COMMAND R E G I S T E R  
TAD VAR2 / T O  HAKE A RESTART FOR TliE S A M E  
DCA Wb / O P T I O N  P O S S I B L E  

/ W R I T E  ABOUT 1 0  FEET OF END ZONE 

CEZD TAD REZ /ADDRESS Or DATA 
O C A  W 1  

JMS SETUP 
ISZ W 1  
JMP CEZ /NOT END FOOTAGE 
TAD M144 /OK U R l T E  INTERBLOCK S'YNE 
DCA U 1  
J H S  I N B L S Y  
I S Z  W l  
JMP , - 2  
JMP WOE 

/WRITE I N T E R B L O C K  SYNC 

TAD V A R i  /RESET THE WORDS 
DCA W5 
TAD !BE /ADDRESS DF DATA 
JMS SETUP /GO OUT AND WRITE I 
JMP I I N B L S Y  / G O  DO A G A I N  

/WRITE FORWARD B L O C K V A R K  AND REVCRSE GUARD 

JMS SETUP 

/ W R I T E  LOCKMARK, REVERSE CWECKSUMD RCV F i N i L .  REV P R E F I N A L  
LRCFP, T A D  WLMRi  

JMS S E T U P 1  

/WRITE THE D A T i  TRACK 

I N B L S Y ,  0 

WOE, TAD FBM /ADDRESS Of' PATTERN 

DlRK, TAD bi! /ADDRESS DF PATTERN 
JMS SETUP 
IS2 Y 5  _ - -  
JMP ~ T R K  /NOW WRITE DATA MARK T R A i K  A G A I N  



--. 
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1 4 4 0  1337 
1 4 4 1  4330 

1442 1346 
1443 4278 

1444 4222 
i445 2025 
1446 5230 

i447 1123 
i450 302id 
1451 4222 
g 4 5 2  2020 
1453 5251 

1454 3020 
1455 1352 
$496 4270 
1457 2020 
1460 5255 
1461 6772 
1462 7610 
i d 6 3  4567 
id64 1373 

1466 5667 
i467 1600 

I470 0000 
$ 4 7 1  30i2 
1472 1061 
i473 3105 
i474 4504 
$475 2105 
i47b 5274 
$477 5670 

is00 0000 
i501 3012 
1502 1062 
is03 3105 
1504 4504 
i505 2105 
i506 5304 
i507 5700 

1 4 e 5  3030 

/ W R I T E  P R E F I N A L ,  F I N A L ,  CHECKSUM, AND R E V E R S E  LOCK 

JMS S E T U P 1  

/ W R I T E  GUARD REVERSE BLOCK 

JMS SETUP 

/THIS COMPLETES 1 BLOCK, GO BACK AN0 W R I f E  T H E  REST 
JMS I N B L S Y  /WRITE INTERBLOCK SYNC 
ISZ Yb /TOTAL NUMBER OF SL'OCKS 
JMP Y D Z  /WRITTEN? N O 1  

/ALL DATA BLOCKS WRITTEN NOW W R I T E  BUFFER ZONE OF !NTERBLOCK SYNC 
TAD H143 1 1 9 8  EKPAND CODES I T  E N 0  O f  BLOCKS 
DCA Y 1  
JMS I N B L S Y  
I S Z  W l  
JMP t - 2  

PFCAC,  T A D  F E Z  /C! lDRESS O f  DATA 

C R B ,  TAD GRZ 

/ F I N I S H E D  SLOCK WRITTING, W R I T E  ANOTI;(ER ?0!13 OF E N 0  ZONES 
DCA W l  

JMS SETUP 
ISZ Y l  
JMP WEEP 
SDST 
SKP CLA 
JMS 1 S E L T I M  
TAD C t  
DCA P H i s E  
JMP I ;+l 
MWTM 

WEZF, TAD EZM 

/ T I M I N G  ERRDR 

SETUP, 0 
DCA 12  /WORD TO BE W R l T t E A  ON H I R E  ? R I C K  
T A D  M3 
DCA WC 
JMS I W A I ?  
ISZ WC 
JflP 0 - 2  
JMP I SETUP 

S E T U P l i  0 
DCA i2 
TAD M 6  
DCA WC 
JMS 1 W A I T  
ISF WC 
JMP 0 - 2  
JMP I SETUP1 

i T H E s E  ARE THE DAT& CONFIGURATIONS FOR THC M i R k  T R i C R  

ii;" 

J 
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151W 1510 
1511 4044 
1512 244a 
1513 4414 

1514 1514 
1515 2484 
1516 8434 
1517 a4a4 

1520 1520 
1521 0404 
1522 4004 
1523 4040 

1524 1524 
1525 0040 
1526 0000 
1527 4000 
1530 0040 
1531 00@0 
1532 4000 

2533 1533 
i534 4440 
1539 0044 
1536 4000 

i537 1537 
i540 4440 
i541 4444 
i542 4044 
i543 4440 
i544 4444 
i545 4044 

i546 1546 
i'547 4040 
1550 0440 

IREVERSE END ZONE 

R E Z r  
4044 /ON TAPE AS 5555 ( O C T )  
0440 
4404 

/ I U T E R B L O C K  SYNC 

!BE, 
0404 / O N  T A P E  AS 2525 [ O C T )  
0404 
0404 

/FORWARD BLOCK MARK AND R E V E R S E  GUAR0 

FBH I 
0404 /ON TAPE AS 2632 ( O C T )  
4004 
4040 

/LOCK MARK1 R E V E R S E  CHECKSUM, R E V E R S E  F I N A L  
/ A N D  R E V E R S E  P R E F I N A L  

WLMRF, ., 
0040 / O N  T A P E  AS 10101010 ( O C T )  
0000 
4000 
0040 
0000 
4000 

/DATA HARK 

Di! I . 
4440 / O N  TAPE AS 7070 I O C T )  
0044 
4000 

/ P R E F I N A L ,  FINAL, PWD CHECKSUMI AND R E V E R S C  L O € K  

FEZ I 
4440 / O N  T A P E  AS 73737373  ( O C T )  
4444 
4044 
4440 
4444 
4044 

/TORWARD GUARD AND REVCRSE BLOCK NUMBER 

G R Z I  I 

4040 /ON TAPE A S  5145  I O C T )  
0440 



/ T D 8 E  D E C T A P E  F O Q M A T T E R  C O P Y R I G H T  1 9 7 1  PAL10 V i 4 1  3-OEC-71 

1 5 5 1  e404 

1552 1 5 5 2  
1553 E400 
1554 4004 
1555 0040 

1556 0000 

1560 1 0 3 1  
1 5 6 1  1 3 7 1  
1562 7640 
1563 5756 
1564 3020 
1565 1372 
1566 3026 
1567 5770 

1 5 7 1  7 1 6 1  
1572 1 1 0 1  

1573 e 0 0 1  
1608 

1557 3026 

1570 1306 

$600 7200 
1 6 0 1  1027 
i 6 0 2  6714 
1 6 0 3  4171'  
i 6 0 4  3574 

I 6 0 5  4502 
i 6 0 6  2305 
1 6 0 7  2440 
i 6 1 0  2327 
1611 1124 

i613 4024 
$614 1740 
i b l S  1706 
i616 0600 
i 6 1 T  4503 
1620 5 6 2 1  

i b 1 2  m i 0  

0404 

/FORWARD END ZONE 

E t H l  
- 0400 /ON TAPE A S  2222 ( O C T )  

4004 
0040 

/ S U B R O U T I N E  T O  SEE I F  USER TYPED M A R K  384 
/ T O  SPECIFY STANDARD POP-JZ  FORMAT 
F10PATr 0 

DCA BLOCKS /CLEAR LOC; BLOCKS I N  CASE NOT i0wPORMAT 
TAD T O T A L  /AND GET NUMBER t Y P E D  bY USER 
TAD M b i ?  / W A S  IT 384') 
SZA CLA 
JMP I Fl0PAT /NO-RETURN 
D C A  w 1  /YESOCLEAR W1 f0R M A f ?  LOOP 
T A D  C l 1 0 l  /AND ADJUST BLOCK T O T A L  F O R  
D C A  B L Q C K S  /1102lOCTAL) BLOCKS, 
JMP I ,*l 

F10BAKr F l 0 R t N  
M b 1 7 e  - 6 1 7  
Cf10ir 1 1 0 1  

C l r  0 0 0 1  

/THE MARK TRACK HAS BEEN WRlTTENI AND TAPE IS 
/MOVING FORWARO I N  THE FORUARO END LONE. StOP 
/ T H E  TAPE AN0 SEE iF ThERE ARE ANY TAPES L e F f  ?O 
/ M A R K - - I F  SO GO DO THEM( ELSE T E L L  O P E R A t O R  ?O TkROW TkE 
/"OFF/WTMw S W I T C H  f 0  "OFr" 
/HE WILL THEN CONTfNUE AFTER THIS A C T I O N  

e1600 

/K ILL  W R I T E , S t O P  TAPE 

M W T M ,  C L A  
TAD DTA /UNIT 
S D L C  

JMP I DOMARK 

/MESSAGE 70 THE O P E R A T O R  

2305 /SE  
2440 /I 
2327 /sn 
1124  /IT 
0310 /CH 
4024 /I 
1 7 4 0  /O 
l T 0 b  /Or 
0600 / C  
J M S  I T Y P I N  / W A I T  COR CR 
JMP I ,*I 

JMS NUDTA 

O F F ,  J M S  I TYPE 



/ T D E E  D E C T A P E  F O Q F I A T T E R  COPYR~CHT 1 9 7 1  PAL10 V 1 4 1  3-DEC-71 i b i 5 9  PACE 1 - 2 1  

1 6 2 1  3327  

1 6 2 2  1 1 6 4  
1 6 2 3  1827 
1 6 2 4  6 7 7 4  
1 6 2 5  3 0 2 0  
1 6 2 6  6773 
1 6 2 7  5 2 2 6  
1 6 3 0  6 7 7 6  
1651 2 0 2 0  
1 6 3 2  5 2 2 6  
1 6 3 3  6 7 7 3  
i634 7 4 1 0  
1 6 3 5  5 2 4 0  
1 6 3 6  6771 
1 6 3 7  5 2 3 6  
1 6 4 0  6776 
1 6 4 1  6 7 7 2  
1 6 4 2  7 4 1 0  
1 6 4 3  4 5 6 7  
1 6 4 4  e 1 3 5  
1 6 4 5  1111 
1 6 4 6  7 6 4 0  
1697 5 2 3 6  
1 6 5 0  4 5 3 2  
1 6 5 1  1111 
1 6 5 2  7 6 5 0  
1 6 5 3  5 2 5 0  
1 6 5 4  1 1 0 6  
1 6 5 5  1112 
1 6 5 6  7 6 4 0  
1 6 5 1  4 5 3 4  
1 6 6 0  7 2 0 0  
1 6 6 1  1 1 2 6  
1 6 6 2  3 3 2 7  
1 6 6 3  4S32 
1 6 6 1  l l i 2  
i b b 5  7 6 4 0  
1 6 6 6  4 5 7 0  
1667 2 1 2 7  
<ST0 5263 
1 6 7 1  1033 
1 6 7 2  3 0 2 5  
i b 7 3  4532 
1 6 7 4  ili2 
l b 7 1  7640 
i 6 7 b  4570 
1 6 7 7  4 5 3 2  
1 7 0 0  1 1 i 3  
i 7 0 t  7 b 4 0  
i 7 0 2  4 5 7 0  
1 7 0 3  4 5 5 2  
i t 0 4  t l i 4  
1 7 0 5  7 6 4 0  
1 7 0 6  4570 

SWOFF /CHECK T O  MAKE SURE T H A T  SWITCH IS OFF 
/REVERSE TAPE A N 0  PEAD M A R K  TRACK 

P S E R ,  TAD DT3000 I R E V E R S E  G O  
TAD 
SDLC 
O C A  
SDSQ 
JMP 
SDRC 
ISZ 
JMP 
SDSQ 
SKP 
JMP 
SDSS 
JMP 
SDRC 
SDST 
SKP 
JMS I 
AND 
T A D  
SZA 
JMP 
JMS I 
TAD 
SNA 
JMP 
T A D  
TAD 
S Z A  
JMS I 
CLA 
T A D  
D C A  
JMS I 
TAD 
SZA 
JMS I 
ISZ 
JMP 
TAD 
DCA 

RSTBLK, JMS I 
TAD 
S Z A  
JMS 1 
JMS I 
TAD 
SZA 
JMS 1 
JHS I 
TAD 
S Z A  
JHS 1 

D T A  

Ul 

t 0 1  

w 1  
, - 4  

. +3 

, -F 

SELTIM 
MSK77 
M55 

,-11 
SSOSQT 
M55 
CLA 
I 9 3  
M?R 
M25 
CLA 
SCCXPC 

M306 
CNf 
SSOSQT 
H2S 
CLA 
MARKER 
CNf 
t - 5  
V I R 2  
w6 
SSDSQT 
M25 
CLA 

SSOSQT 
M26 
C L A  
MARKER 
SSOSQT 
M 3 2  
CLA 
MARKER 

CLA 

M A R ~ E R  

/UNIT  
/LOAD COMMAND REGISTER 
/STALL-ROUTINE T O  GET UP T O  SPEED 

/ S K I P  ON QUA0 L I N E  IF Sf? i F T E R  M A I T  ROUTINE 

/FLAG WAS SET 
/READ I N  A L I N E  OF T i P E  

/READ THE COMMAND REGISTER 
/CHECK FOR A TIMING ERROR 

/T!MING ERROR 
/CHECK T O  SEE I F  TAPE !S S T I L L  I N  END ZONE 

/NOT A 55 VET 
/YES,READ I N  SOME MORE 
/IS IT EN0 ZDNE 

/ S T I L L  I N  FND ZONE 
/GET THE HARK TRACK 
/IS I T  EXPAND CODE 

/NOT YE1,CHECK FOR_A,S2, iN6 ADVANCE 3 L I N E S  
/ Y E S  IT 19 EXPANO CODE 
/ S L T  Up FOR 198 EXPAND CODES 

/THE TAPE SHOULD BL  !N S T N i  NOY 
/READ THE REST O F  EXPAND COOE 

/HARK TRACK ERROR 
/INCREMENT COUNTER 

/NUMBER OF BLOCKS 

/START OF A STANDARD BLOEK 
/ F I R S T  EXPAND CODE A T  bEGINNINC 
/Or BLOCK 
/MARK TRACK ERROR 
/RLAD MARK BLOCK NOMBEk 

/MARK TRACK ERROR 
/REA0 MARK GUAR0 

/MARK TRACK ERROR 



-. 

/ T 2 6 E  D E C T A P E  F O ~ M A T T E R  C d P Y R I t H T  1971 P I L I @  

1727  1 1 3 8  

1 7 1 1  4532  
1712 1 1 1 5  
1713 7640  
1714  4570 

1716  5 3 1 1  

1728  1 0 3 2  

1 7 2 2  3024  
1 7 2 3  4532  

1718 3127  

1715  2127 

1 7 1 7  7300  

1 7 2 1  7184  

_ -  . ._ 

1 7 2 4  1116  
1 7 2 5  7640  
1726  4570  
1727  2024  
1 7 3 0  5323  , 
1731 1130 
1732 3127  
1733 4532  
1 7 3 4  1117  
1 7 3 5  7640  
1736 4570  
1 7 3 7  2 1 2 7  
1 7 4 0  5333 
1 7 4 2  4 5 3 2  
1 7 4 2  1 1 2 0  
i743 7 6 4 0  
i744 4 5 f 0  

1 7 4 5  4 5 3 2  
i746 1 1 2 1  
1 7 4 7  7640  
i 7 5 0  4570  
i751 4532  

5713 7 6 4 0  
1 7 5 4  4510  

5755 2025  
1716 5273  
5757  1131 

1 7 6 1  4532  
i7b2 1 1 1 2  
i763 7640  
1764 4590 
i 7 b 5  2127 
I766 5 3 6 1  
i 7 6 7  4532 
5 7 7 0  1 1 2 2  
i 7 7 1  7 6 4 0  
1772 4570  
i773 1 0 2 7  

1 7 5 2  1112 

1 7 6 0  3127 

T A D  H 4  
O C A  CNT 
JMS I SSDSOT 
T A D  M10 
S Z A  CLA 
JMS I MARKER 
1 S t  C N 1  
JMP I.5 
CLA CLL 
TAD V A R 1  
RAL 
DCA w5 
JMS SSDSOT 
TAD M70 
S Z A  CLA 
JMS I MARKER 
I S Z  w5 
JMP , - 5  
T A D  H4 
DCA CN! 
JMS I SSDSOT 
TAD M 7 3  
S Z A  CLA 
JMS I MARKER 
I si! CNT 
JMP I - 5  
JMS I SSOSDT 

SZA CLA 
JMS I MARKER 

JMS I SSDSDT 

S Z A  CLA 
JMS I MARKER 
JMS I S S O S Q t  
TAD M25 
S Z A  CLA 
JMS I MARKER 

ISZ W6 

TAD M55 

TAD M4!! 

JMP RSTBLK 
TAD M307 
OCA C N t  
JMS 1 SSDSDT 
TAD M t ?  
S Z A  CLA 
JMS I MARKER 
t S E  C N f  
JMP e - ?  
JMS I SSDSQT 
TAD H 2 2  
SZA CLA 
JMS I MARKER 
TAD 014 

V 1 4 1  3-DEC-71 

/READ L t C K i F i P F  

/ M A R K  T R A C K  E R R O R  

/NUMBER OF DATA MARKS 
/ R E A D  DATA HARKS 

/ M A R K  TRACR LRROB 
/COUNT FOR NUMBER DF BLOCKS 

/ M A R K  TRACK ERROR 

/READ REVERSE GUARD 

/ R E A D  BLOCK NUMBER 

/MARK TRACK ERROR 
/REA0 EXPAND CODE 

/END Or ONE B L O C K i U A R K  TRAEK ERROR 

/ F I N I S H E 0  ALL BLDGLS 
/ N o t 0 0  OTHKR BLOCKS 
/SET UP FOR INTERBL'OEK S?NE i t  END or T A P E  

/CHECK TOR 199 EXPXND EOBES 

/MARK TRACK ERROR 
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1774 6774 

1776 ?;:a 
1 7 7 5  5776 

1777 3133 

2 d 2 0  1356 
2 0 r 1  303u 
2072 1833 

2 0 3 a  

ras3 3025 
2624 3137 
2035 1137 
2006 4477 
2ae7 3140 
2010 5775 
2011 1161 
2012 la27 
2013 6774 
2014 6776 
2015 7006 
2016 7004 
2017 7780 
2020 4357 
2021 1062 
2022 3127 
2023 6773 
2024 5223 
2025 6 7 1 5  
2026 2127 
2027 5223 
2030 67?5 
2031 6772 
2032 7410 
2033 4567 
2034 6771 
2035 5234 
2036 6775 
2037 6776 
2040 6712 
2041 7410 
2042 4557 
2043 6135 
2044 3106 
2045 1106 
2044 1113 
2047 7640 
2050 5234 
2 0 5 1  6715 
2052 6772 
2053 7410 
2054 4567 
2055 5265 
2056 7300 

SDLC 
JMP 1 ,+I 

NDRLKN, DBLKN /GO O U T  T O  WRITE DATA AND BLOCK N U M B E R S  FORWARD 

3BLKhli  TAD c 2  
DCA PHASE 
TAD VARZ /rJUMBER OF BLOCKS 

DCA 
OCA 
T A D  
JMS I 
DCA 
SDLD 
TAD 
TAD 
SDLC 
S D R C  
R T L  
R A L  
SMA 
JMS 
I A 0  
DCA 
SDSQ 
JMP 
SOLD 
I s z  
JMP 
SOLD 
SDST 
SKP 
JMS 1 

L I N E ,  SDSS 
JMP 
SOLD 

W6 
B L K  
B L K  
PESS 
REVBLK 

Dt1400 
D T A  

CLA 
WLO 
M6 
CNT 

,-i 
C NT 
I94 

s E i T I M  

, m i  

SDRC 
SDST 
SKP 
JMS 1 S E L T I M  
AND MSK77 
D C A  HTR 

TAO M26 
SZA CLA 
JMP L I N E  
SOLD 
SDST 

TAD M ~ R  

/ I N I T I A L  BLOCK IS 8 

/COMPUTE THE COMP OBVERSE OF REV ELK 

/TORWARD,WRITEIGO 
/ U N I T  
/ L 3 A D  THE COMMAND R E G I S T E R  
/CHECK TO MAKE SURE WR!TE fS SFT 

/WRITE FAILED TO SET 

/ T I M I N G  ERROR-. 
/ W R I T E  ALL ZEROES (0 THE FIRST BLOCK 

/LOAD THE D A T A  BUFFER 

/ T I n I N G  E R R O R  

SKP 
JMS I S E L T I M  / T ! M I N G  E R R O R  
JMP WDOBLK / G O  AND W R I T E  REVERSE G U i R 6  

WDBLI?i CLA C L L  / B E G I N N I N G  OF B L b C R i W R ! l L  B A T A  AND BLOCK NUMBER 



- \  

/ T D G E  C E Z T i P E  F O ~ H L T T E R  C O P Y R l C H T  1 9 7 1  P A L ~ P I  

2357 4346 
2060 4346 
2 0 6 1  1137  
2862  4346  

2064 4346 
2065 7200  
2066 4346 
2367 4346 
2070 4346 
2 0 7 1  1 0 3 1  
2072  7 0 4 1  
2073 3024  
2074 4346 
2075  2024 
2076 5274 
2077 73a0  
2100 1135 
2 1 0 1  4346 
2102  7200  
2103  4346  
2104 4346  
2105 4346  
2106  4346 
2167 1 1 4 0  
2110 4346  
2 1 1 1  7240  
2112  4346  
2113  4346  
2 1 1 4  2137 
2115 7200  
2114 1 1 3 7  
2 t l l  4477  
2120  3 1 4 0  
2 1 2 1  6772  
2122  7 4 1 0  
2123  4567  
2124  2025  
2125 5256  
2126 6773  
212? 5326 
2130 6777  
2 1 3 1  7200  
2152  f i b 5  
2133 1 0 2 7  
2134  b 7 7 4  
2135 b??i 
2136 5335 
213? 6776  
2140  0135 
2 1 4 l  1 1 2 2  
1142 7 6 4 0  
2143  5335 
2244 5745 
2145  2400 

2063 7280  

JMS 
JMS 
TAD 
JMS 
CLA 
JMS 

WDOBLK, CLA 
JMS 
J M S  
JMS 

wDATA,  TAD 
C I A  
DCA 
JMS 
I S Z  
JMP 
CLA 
TAD 
JMS 
CLA 
JMS 
J M S  
JMS 
JMS 
TAD 
JMS 
C L A  
JMS 
JMS 
I sz 
CLA 
T A D  
JMS 
O C A  
SDST 
SKP 
JMS 
I SZ 
J H P  
S D S O  
JMP 
SDRD 
CLA 
T A O  
TAD 
SDLC 
SOSS 
JMP 
SDRC 
AND 
TAD 

W4L 
W4L 
E L K  
W4L 

W4L 

W4L 
W4L 
W4L 
T D T A L  

w5 
W4L 
W5 
, - 2  
C L L  
M S K 7 7  
W4L 

W4L 
W4L 
w 4 i  
w4i 
REVBLK 

CMA 
W4L 
W4L 
B L K  

E L K  

REVBLK 

w4c: 

I MESS 

I SEL'TIH 
Wb 
WDBLK 

I m i  

otiesa 
D T A  

' , - I  
MSK77 
M22 

SZA C L A  
JHP 8 =e 
OBLOCK 
JMP I ,*l 

V l 4 1  3-DEC-71 T b i 5 9  PAGE 1.24 

/ W R I T E  E I G H T  L I N E S  
/END OF EXPAND C O D C ~ B E G I N N f N G  OF E L K  NUMBER 
/GET FORWARD BLOCK NUMBER 
/ W R I T E  I T  

/ W R I T E  F I R S T  WORD OF REV GUARD 

/SECOND WORD OF REVERSE G U i R D  

/F!RST WORO OF R E V e R S E  CIiEEKSUM 
/NUMBER OF DATA WORDS ?O EL W R l l T E N  

/ S E T  UP COUNTER 

/ INCREMENT COUNTER 

/COME BACK T O  WRtTC CAST W O R D  i N D  CHECKSUM 

/ r ! N I S H  CHECKSUM 
/ F I R S T  WORD OF REVERSE LOCR 
/ L A S T  WORD OF RL', AN0 H A C C  DF GUARD 
/REST OF GUARD 
/GET REVERSE BLOCK NUHbER 

/ E N D  Or BLOCK NUMBER A N D  H i L F  OF EXPAND COdE 
/END Or EXPAND C O D C  

/COMPUTE NEW B L K  NUMBER 

/ I S  
/NO 

/ T  I M I N E  
T DONE WRI 

ERROR 
t ~ e  BLR i ~ b  D A T A  

/SEARCH FOR END ZONE 
/GET U N I T  
/LOAD THE bOHMAND R E G -  

-?. 

/J 



2 1 4 6  '702J 
2167 t 7 7 3  
2251 5347 
2 1 5 1  6775 
2152 6772 
2153 7418 
2 1 5 4  4567 
2155 5146 

2156 2982 

2157 00a0 
2160 1027 
2161 4774 
2162 4502 
2163 2003 
2164 4000 
2165 7240 
2166 1 3 5 7  
2167 4503 
2170 4582 
2 1 7 1  4040 
2172 2722 
2173 1 1 2 4  
2274 0540 
2175 e 0 0 0  
2176 5777 
2177 0744 

2200 
2280 1 3 7 2  
2 2 6 1  3030 
2202 7300 
22a3 1033 
2284 3025 
22as  3137 
2206 1 1 6 5  
2207 1 0 2 7  
2210 6774 
2 2 1 1  1137 
2212 4477 
2213 3140 
2214 6772 
2215 7410 
2216 4567 
2217 1 0 6 2  
2220 s i 2 7  
2 2 2 1  6773 
2222 5 2 2 1  
2223 6?77 
2224 2127 
2225 5 2 2 1  

U 4 L ,  a 
SDSQ 
JMP I-1 /SKIP ON QUAD L INE FLAG 
SOLD /LOAD THE D A T A  BUFFER 
S D S T  /CHECK FOR A TIMING ERROR 
SKP 
J M S  I SELTIM / T I M I N G  ERROR 
JMP 1 W4L 

c 2  t 0082 

WLO, a 
T A D  DTA 
S D L C  
JMS I TYPE 
2003 
4000 

cnA 
C L A  T A D  WLO 
JMS I T Y O C T  
JMS I TYPE 
4040 
2722 
1 1 2 4  
0540 
0000 
JMP I ,+i 
Z C O M  

/STOP THE TAPE 
/LOAD T H f  COMMAND R E G l S T E R  

/PC 
/END 

e2200 
BLCSDi TAD c 4  

D C A  PHASE 
CLA CLL 
T A D  VIR2 
D C A  W6 / S E T  UP FOR THE NUHRER D F  6 L O C g S  
DCA BLK /SET BLK TO 0 
T A D  D t f 0 0 0  /FORWARD READ 
T A D  DTA /UNIT 
SDLC / L O A D  ?HE COMMAND REG 
T A D  BLK 
JMS I HESS /CALCULATE THE COMPLEMEN? OBVERSE 
D C A  REVBLK 
SDST 
SKP 
JMS I SELTIM /T!tlSNC ERROR 
TAD H6 / W A I T  T O  GET UP t o  s P E m  
DCA C N i  /SET UP COUNTER 
SDSQ /SKIP ON A QUA0 CINE F L A G  
JMP I 4  

SDSD /READ THE D A T A  BUCPER 70 C C E i R  PLiG 
ISZ CN? 
JMP I - 4  
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2226 7200 
2227 3142 
2238 4587 
2231 1113 
2232 7648 
2233 5777' 
2234 5772 
2235 7410 
2236 4567 
2237 Ill@ 
2240 7041 
2241 1137 
2242 7640 
2243 4571 

2245 4532 
2246 4532 
2247 6777 
2250 6772 
2251 7410 
2252 4567 
2253 R135 
2254 4541 
2255 1031 
2256 7041 
2257 3024 
2260 6773 
2261 5260 
2262 6777 
2263 6772 
2264 7410 
2265 4567 
2266 3110 
2267 ilia 
2270 7640 
2271 4572 
2272 1110 
2273 4541 
2274 6772 

2276 4567 
227'1 2024 
2300 5260 
2301 6773 
2302 5381 
2303 6777 
2304 6772 
2305 7410 
2306 4567 
2307 0052 
2310 4541 
2311 1142 
2312 0135 
2313 7001 
2314 1052 

2244 4532 

2275 74i0 

C L A  
BLCSDA,  DCA 

JMS I 
TAD 
SZA 
JMP 
S D S T  
SKP 
JMS I 
T A D  
C 1 A  
T A D  
S Z 4  
JMS 1 
JMS 1 
JMS 1 
JMS 1 
SDRD 
SDST 

CHKSUM 
SLRDRC / R E A D  A SINGLE L I N E  AT A T f M E  
HZ6 
CLA /IS IT BLOCK M A R K  
SRDRC+4 /NO,GO BACK 

S E L T I M  
DATRD 

/ T I M I N G  E R R O R  

ELK 
CLA 
BLKERR / B L K  NUMBER E R R O R  
SSOSQT /REA0 GUARD 
SSDSQT / R E A D  REVERSE LOCK 
SSDSQT / R E A D  CHECKSUN 

/READ THE DATA BUFFER 

SKP 
JMS I S E L T I M  
AND MSK77 
JMS I BCXOR /GO OUT 

R D A T A ,  T A D  TOTAL /NUMBER 
C I A  
D C A  W5 /SET up 
SDSQ 
JMP 
SDRD 
SDST 
SKP 
JMS I 
DCA 
T A D  
S t A  
JMS I 
TAD 
JMS 1 
SDST 
SKP 
JMS 1 
fSE 
JMP 
SDSQ 
JMP 
SDRD 
SDST 
SKP 
JMS 1 
AN0 
JMS I 
TAD 
AND 
I AC 
T A D  

/TIMING ERROR 

10 CHECKSUM R D U l i N E  
WORDS PER Bi'DeK 

COUNTER 

I - I  
/READ THE D A T A  BUFf'ER 

SELTIM / T I M I N G  ERROR 

D A i R D  /SAVE THE DATA WORD 
D A ~ R D  

CLA 
OATERR / D A T A  ERROR 
DAfRO 
BCXOR 

/CHECK FOR A T I M f N a  ERROR 

SELTIM / T I M I N G  ERROR 
w5 
R D A T A + J  

I-; 

/READ REVERSE CHECKSUM 

/ R L A O  I T  IN 

SEiTIM / T I M I N G  ERROR 
c t f 0 0  
BCXOR /CHECK CHECK SUM 
CHUSUM 
M S K f 7  

c t900  



.- 

2315 7 6 4 ;  
2 3 1 6  4573 

2 3 2 8  7 4 1 D  
2371 4567 
2 3 ? 2  4537 
2323 li-5 
2 3 2 4  704C 
2325 5777 
2376 6772 
2 3 2 7  7418 
2331 4547 
2 3 7 f  Ill3 
2332 7041 
2333 ll4B 
2334 7642 
2335 4571 
2336 6773 
2 3 7 7  5336 
234Z 6777 
2341 6772 
2342 7410 
2343 4567 
2344 73Re 
2345 2137 
2346 1137 
2347 4477 
2358 3140 
2351 6772 
2352 7410 
2353 4567 
2354 2025 
2355 5227 
2356 1165 
2351 1027 
2360 6774 
2361 6771 
2362 5361 
2363 6776 
2364 8135 
2365 1122 
2366 7640 

2370 5771 
2371 2442 

2372 0004 

2377 3124 
2400 

2480 1240 
2401 3038 
2432 7300 
2403 3235 
2404 1164 

73:7 6772 

2367 5361 

i6i59 PAGE 1-27 

S Z A  ti& 
JMS 1 
SDST 
SKP 
JMS 1 
JMS i 
T P D  
S t 4  
J M P  
S D S T  
S K P  
JMS I 
T A B  

C H K E F ~ R  /CMECKSUM E R R O R  

SELT I M  / T I M I N G  E R R O R  
SLRDRC /ADVANCE A SINGLE C I N E  F L A G  
VS1 / L O O K  FOR R E V  ELK NUMReR 
CLA 
S93RC+4 

SELTIM / T I M I N G  E R R O R  
D A T R O  

C I 4  
T A D  R E V B L K  /COMPARE BLOCK R E A D  WlfH O N E  COMPUTED 
S t 4  CLA 
JflS 1 SLKERR /B L O C K  NUMBER E R R O R  
sosc . .  

JMP , -: 
SDRO 
SDST 
SKP 
JMS I SELTIM 
CLA CLL 
ISZ B L K  
T A D  B L K  
JMS I MESS 
O C A  R E V B L K  
SDST 
SKP 
JMS I SELTIM 
ISF W6 
JMP RLCSDA 
TAD DT10B0 
TAD 31A 
SDLC 
SDSS 
JMP I -i 
S D R C  
A N D  MSK77 
T A D  HZ2 
S Z A  CLA 
JMP , -! 
JMP I n * l  
RDBLKS 

c4 I 0004 

r2400 
OBLOCK, T A D  

DCA 
CLA 
DCA 
T A D  

/TIMING E R R O R  

/TIMING E R R O R  

c3 
PHASE 
CLL 
DISBLK 
073000 / R E V E R S E i C O  



/ T D G f  D E C T A P E  F O R H A T T E R  COPYPICHT 1971 

24115 1027 
24Pb 6774 
2487 73@0 
2 4 1 e  6771 
2411 5210 
2412 7300 
2413 A777 
2414 3236 
2415 6776 
2416 8135 
2417 1113 
2428 7440 
2421 5226 
2422 1236 
2423 2235 
2424 5223 
2425 5210 
2426 1237 
2427 7640 
2430 5210 
2431 1027 
2432 6774 
2433 5634 
24S4 2200 
2435 0000 
2436 0000 
2437 8004 
2440 0003 
2441 0005 

2442 1241 
2443 3030 
2444 1033 
2415 3024 
2446 7001 
2447 1633 
2450 3025 
2451 1164 
2452 1027 
2453 6774 
2454 1062 
2455 3127 
2456 6771 
2457 5256 
2460 6776 
2461 7200 
2462 2127 
2463 52516 
2464 6771 
2465 5264 
2466 6797 
2467 3127 
2470 b7)b 
2471 0135 
2472 1113 

TAD 
SDLC 
CLA 

JMP 
CLA 
SDRD 
D C 4  
SDRC 
AND 
T A D  
St4 
JMP 
TAD 
ISZ 
JMP 
JMP 

D I S E N D I  T A D  
S Z A  
JMP 
TAD 
SDLC 
JMP I 
BLCSD 

D I S L U P I  SDSS 

D I S B L K ,  0 
DISDATI 0 
FOUR, 4 
CJ, 0003 
c5c 0005 

RDBLKS, TAD 
DCA 
TAD 
DCA 
!AC 
t A D  
DC4 
TAD 
TAD 
SDLC 
TAD 
DCA 
SDSS 
JMP 
SDRC 
CLA 
I Si! 
JMP 

JMP 
SDRD 
DC4 
SDRC 
AND 
TAD 

R D B L R ,  SDSS 

P A L 1 0  

D T A  

C L L  

, - I  
C L L  

O I S D A T  

MSK77 
M26 

D I SEND 
D l S D A T  
D!SBLK . -1 
0 I S L U P  
FOUR 
CLA 
D I S L U P  
O f 4  

I *i 

Vi41 3-DEC-71 ibi59 PAGE 1-28 

/ U N I T  
/LOAD THE C O M M A N D  REGISTCR 

/SAVE THE D A T A  BUFFER 

/MASK OUT THE H A R K  T R A C K  
/CHECK FOR B L O C K  NUMBER 

/NOT B L K  MARKnCHECR FOR END !ONE 
/ D I S P L A Y  THE NUMBER !N THE A C  

/ G O  SEARCH FOR THE NEXT BLOCK 
/IS IT END ZONE 

/NO,GO GET NEXT LIFsE 
/STOP GET READY TO READ 
/LOAD THE CDMHAND REGiSlER 

cs 
PHASE 
V I R 2  lis /SET UP FOR NURBER O r  L L b C A S  

VAR2 
Y 6  /SET U p  T O  CHECK BCK R f V k R S E  
DtS000 / R E A D  REVERSE G O  

/ U N I T  
/LOAD THE COMMAND REGiSTkR 

M6 
C N f  

1 - I  

cbf 
I =5 

* - I  
C N t  

MSK77 
M26 

IRCAD THE DATA BUWER L N ~  STORK i i  AUAY 



-- 
.,:=if 

/ T 0 6 E  D E C T p P E  FORHATTER C O P Y Q I C H T  1 9 7 1  

2473 7640 
2474 5264 
2475 1127 
2476 1025 
2477 7640 
2589 4571 

25n2 1025 
25113 3025 
2584 7024 
2505 5264 
25P6 6 7 7 1  
2507 5386 
2519 6776 
2 5 1 1  8135 
2512 1122 
2513 7 6 4 0  
2514 5386  
2515  1027 
2516 6774 
2517 7 0 8 1  
2528 3038 
2 5 2 1  47771 
2522 5776' 
2523 5724 
2524 1 0 6 1  

2576 1 6 2 2  
2577 3133 

2600 

2600 7380 
2 6 0 1  1164 
2602 1027 
2603 6774 
260k 6 7 7 1  
2605 5204 
2684  6176 
2607 0135 
2610 1 1 2 2  
2 6 1 1  7440 
2612 5204 
2613 1165 
2614 1027 
2615 6774 
2616 1062 
2617 3127 
2620 6 7 7 1  
2 6 2 1  5220 
2622 6776 
2623 7200 
2624 2127 
2625 5220 
2626 1153 
2627 3022 

2 5 a i  7081 

SZA 
JMP 
TAD 
TAD 
SZA 
JMS I 
I AC 
T A D  
DCA 
1 s t  
JMP 
SDSS 
JMP 
SORC 
AND 
TAD 
SZA 
JMP 
T A D  
SOLC 
I AC 
DCA 
JMS 
JMP 
JMP I 
I N 1 1  

42600 

RDFA, CLA 
TAD 
TAD, 
SDLC 
SDSS 
JMP 
SORC 
AND 
TAD 
SZA 
JMP 
TAD 
TAD 
S D L C  
TAD 
DCA 
SDSS 
JMP 
SDRC 

!\$ 
JMP 

RDFAII T I 0  
DCA 

P A L 1 0  

CLA 
RDBLK 
CYT 
W6 
CLA 
BLKERR 

W6 
W6 
w5 
RDBLK 

, -1 
M S K 7 7  
M22 
CLA 

DTA 
a -6 

PHASE 
NUDTA 
PSgR 
I +l 

CLL' 
DT3000 
O ? A  

I.1 

M?? 

.d 
D T A  

MSK77 

CLA 

D T l 0 0 0  

M6 
CN? . -1 

CN? 
1.1 

HZ6 
W3 

. 1 -  

V 1 4 1  3-DEC-71 T 6 i 5 9  PAGE 1-29  

/IS I T  BLOCK NUMBER 

/BLOCK NUMBER E R R O R  

/INCREMENT A NUMBER FOR COMPARE COUNTER 

/INCREMENT B L K  COUNTER 

/LOAD THE COHM NO R E G I S T E R  Wilh U N I T  STOP 

/END G O  BACK TO DlRECT 

/REVERSE READ GD 
/GET U N I T  
/LOAD THE COMMAND REClSTER 
/SKIP ON A SINGLE CINE FLAG 

/READ THE COMMAND REGisTER 

/IS I T  END ZONE 
/YLS 
/Nd-CO BACK AND LDOK A a A i N  
/CORWARD READ GO 
/ U N I T  
~ L o ~ D  THE COMMAND REGISTER 

/SCT UP COUNTER 70 RCAb 5 2  BLOCKS 



-. 

/ T O B E  D E C T A P E  FOqHATTER C O P Y R I G H T  1 9 7 1  PAL10 V l 4 l  3-DEC-71 1 6 i 5 9  PAGE 1 - 3 0  

2630  1867  
2 6 3 1  3 8 1 1  
2632  6 7 7 1  
2 6 3 3  5 2 3 2  
2634 6777  
2 6 7 5  3 1 2 7  
2636  6776  
2637 3 1 3 5  
264B 1113  
2 6 4 1  7640  
2642  5 2 3 2  
2 6 4 3  1127  
2644 34il 
2645  2022  
2646  5 2 3 2  
2647 1 0 2 7  
2 6 5 3  6 7 7 4  

2 6 5 1  4502  
2 6 5 2  0424 
2 6 5 3  0140  
2654  e 0 0 0  
2 6 5 5  1 0 2 7  
2 6 5 6  70A6 
2657  4 5 0 1  
2 6 6 0  4 5 0 2  
2 6 6 1  4345  
2 6 6 2  0000  
2 6 6 3  1 1 1 3  
2664  3020  
2 6 6 5  1 0 6 7  
2 6 6 6  3 0 1 1  
2667  1 4 f l  
2 6 7 0  4 5 0 1  
2 6 7 1  4 5 0 2  
2 6 7 2  4345  
2 6 7 3  0000  
2674  2 0 2 0  
2675  5 2 6 7  
2 6 7 6  5 4 1 2  

2 6 7 7  7 3 0 0  
2 7 0 0  1 1 6 5  
2 7 0 1  1 0 2 7  
2 7 0 2  6774  
2 7 0 3  6 7 7 1  
2704  5303  
2 7 0 5  6 1 7 6  
2 7 8 6  0135  
2 7 0 7  1122 
2 7 1 0  7 6 4 0  
2 7 1 1  5 5 0 3  
2712 1 1 6 4  

T A O  B A D 0  /Sf1 Up BUFFfR ADDRESS 
OCA x 2  
S D S S  /GO s1NCI.E L I N E  F L i C S  
JHP , -1 
S O R D  /READ THE D A T A  BUFPER 
DCA CNT 
SDRC / R E A 0  THE COMMAND R E G I S T E R  
AN0 MSK77 
T A D  n26  /SEARCW FOR BLOCK NUMBCR 
SEA C L A  
JMP 
T A D  CNT /OK B L K  NUMBER STORE I ?  A W A Y  
DCA 1 X2 
ISZ w3 / I N C R E M E N T  COUNTER 
JMP R D F A 1 + 4  /NOT 2 2  B L O C K S  Y E T  
I A 0  DTA 
S D L C  /STOP THE DTA 

/TYPE OUT BLOCK NUM8ERS AN0 D T A  U N I T #  

R D F A 1 + 4  /NOT BLOCK NUMBER Y E f  G O - B j C K  i G A l N  

JMS 1 TYPE 
0 4 2 4  /DT  
0 1 4 0  / A  
0 0 0 0  /END 
T A D  DTA /GET UNIT  NUMBER 
R T L  
JMS I TYOCT /AND TYPE I T  OUT 
JHS 1 T Y P E  
4 3 4 5  / C R 6 L r  
0 0 0 0  /END 
T A D  M26 /WILL T Y P E  A L L  
D C A  w i  /22  UORDS 
T A D  BAD0 /ADDRESS Or BLOCK 
DCA x2 /NUMBERS T O  1NDEX 
T A D  1 X2 /r!RST DR NEXT BLOeK 
JMS 1 
JMS 1 
4 3 4 5  
0 0 0 0  
I SL 
J M P  
JMP I 

RDRI  C L A  
T A D  
T A0 
SDLC 
SDSS 
JMP 
SDRC 
AND 
TAD 
S Z A  
J M P  
TAD 

TVOCT 
T Y P E  

W l  
s-6 
I t  
C L L  
D T i 0 0 0  
D T A  

, -2  
MSK77 
M22 
CLA 
* - 0  
DtJ00e  

/TYPE 1T OUT 
/ C R I L r  
/ C R 6 L r  
/END 
/COMPLETE 

/GO ASK FOR FORMAT 

/FORWARD READ GO 
/ U N I T  
/LOAD THE COMMAND R E G l S T L R  
/ S K I P  ON A S I N G L E  CINE FfAd 

/ M A D  THE COMHAND REGISfCR 

/CHECK FOR END ZONk 

/NOT YET GO B A C N  
/REVERSE. READ GO 



/TD6E DECTAPE F O R M A T T E R  C O P Y R I G H T  1 9 7 1  P A L 1 0  V 1 4 l  3-DEC-71 36'159 P A G E  1 - 3 1  

2713 1027 
2714 6 7 7 4  
2715 1062 
2716 3127  
2717 6 7 7 1  
2 7 2 8  5317 
2 7 2 1  6776 
2722 7280 
2723 2127 
2734 5317 
2725 5226 

2726 4503 
2727  4 4 7 1  

2 7 3 1  €7395 
2732 €7324 
2733 n322 
2734 61331 
2755 €7000 
2736 5472 
2737 7280 
2740 1 1 6 5  
2 7 4 1  1 0 2 7  
2742 6714 
2743 1 0 6 2  
2744 3127 
2745 6 7 7 1  
2746 5345 
2747 6776 
2750 2127 
2 7 5 1  5345 
2752 6 7 7 1  
2753 5352 
27114 6176 
2755 0135 
2756 1 1 2 2  
2757 7640 
2760 2352 
2 7 6 1  1 1 6 4  
2762 1 0 2 7  
2763 6774 
2764 7 2 0 1  
2765 3030 
2766 5767 
2767 1 6 3 3  

2730 9322 

3080 

3000 0000 
3 0 0 1  6773 
3002 5 2 0 1  
3 0 8 3  6 7 7 6  

T A D  
S D L C  
T A D  
DCA 
SDSS 
J M P  
S D R C  
C L A  
I S Z  
JMP 
J M P  

D T A  / U N I T  

M 6  
CNT 

/ L O A D  THE COMMAND R E G I S T E R  

, -1 

CNT 
, - 5  
R D C A l  / S T O R E  NUMBERS I N  R E V E R S E  

RETRYi JMS I T Y P I N  
JMS I COMPAR 
E322 / R  
0305 / E  
0324  /I 
0322 i R  
0 5 3 1  / v  
0000 /END 
JMP I I T  /GUESS HE D O E S N ' T  WANT T O  TI?? i G A l N  
C L A  
TAD 
I A 0  
S D L C  
T A D  
DCA 
SDSS 
JMP 
SDRC 
1 s t  
J M P  
SDSS 
J M P  
SDRC 
AND 
T A D  
S E A  
J M P  
T A D  
T A D  
S D L C  
C L A  
DCA 
J M P  1 
P S E R * ~ ~  

a3000 

D t i 0 0 0  / F O R M A R 0  R E A D  GO 
DTA /UNIT 

/ L O A D  THE COMMANO REGISTER 
I46 
CNT / W A I T  6 L l N E S  

, -i 
CNT 
* - 4  

I - I  

/ R E A D  T H E  COMMAND R E G I S T E R  

MSK77 
M22 
C L A  

DfS000  
D t A  

1 A C  
PHASE 

1.6 

, * I  

S D S O T l  0 
/ A D V A N C E  srx LINES SOSO 

J N P  , - I  / S K I P  ON QUAD LINE FCAG 
SDRC / R E A D  COMMAND REGls?tR 



[ T D t i E  DECTAPE FORMATTER COPYRIGHT 1 9 7 1  P A L 1 0  

3024 6772 
5 0 2 5  7410 
3 0 3 6  4567 

3010 5227 

3e12 6772 
3013 7410 
3014 4 5 6 7  
3015 6 7 7 1  
3016 5215 
3017 4776 
3028 6772 
3 0 2 1  7410 
3 0 2 2  4 5 6 7  
3023 11135 
3024 3106 
3025 1106 
3026 5600 

3027 Q000 
3030 6 7 7 1  
3 0 3 1  5230 
3032 6776 
3033 6772 
3034 7410 
3035 4567 
3036 6 7 7 1  
3037 5236 
3040 6776 
3 0 4 1  6772 
3042 7410 
3043 4567 
3044 6 7 7 1  
3045 5244 
3 0 4 6  6776 
3047 6772 
3 0 5 0  7410 
3 0 5 1  4567 
3052 R135 
3053 3106 
3054 1106 
3055 5627 

3056 0000 
3057 -1106 
3060 1 1 2 4  
3 0 6 1  7640 
3062 4970 
3063 4227 
3 0 6 1  1112 
3065 7640 
3066 4570 
3067 5656 

3 a n 7  6 7 7 1  

3811 6776 

SDST 
SKP 
J M S  I 
soss  
JMP 
SDRC 
S D S T  
SKP 
JMS I 
SDSS 
JMP 
SDRC 
S D S T  
SKP 
JMS I 
AND 
D C A  
TAD 
JMP I 

A3LNSn 0 
S D S S  
J M P  
S D R C  
SDST 
S K P  
J V s  I 
SDSS 
JMP 
SDRC 
SDST 
SKP 
J M S  1 
SDSS 
Jf lP  
SDRC 
SDST 
S K P  
JMS 1 
AND 
DCA 
TAD 
JMP 1 

CEXPC, 0 
T A D  
TAD 
SZA 
JMS I 
JMS 
TAD 
S Z A  
JMS 1 
JMP 

S E L T I M  

, -1 

S E L T I M  

, - I  

S E L T I M  
M S K 7 7  
H T R  
MTR 
S D S Q T  

, - I  

S E L T I M  

, m i  

SELT I M  

t -i 

SELTIM 
MSK77 
H t R  

A 3 L N S  
M t R  

M ~ R  
M52 
CLA 
HARKER 
ASLNS 
M27 
CLA 
MARKER 
CEXPC 

V I 4 1  3-DEC-71 i 6 i 5 9  PAGE 1-32 

/ T I Y I N G  ERROR 

/SKIP ON S l N G L E  L I N E  FLAG 

/ T I M I N G  ERROR 

/READ THE COMMAND REGISTER 

/ T l M I N G  ERROR 
/ S A V E  T H E  MARK TRACK L i s ?  6 3lfS 

/ A D V A N C E  THREE L l N E S  

/ S K I P  ON S I N G L E  L I N E  FLAG 

/TIMING ERROR 

/ T I M I N G  E R R O R  

/ T I M I N G  ERROR 

/MARK TRACK E R R O R  
/READ THREE MORE L l N L S  
/IS I T  25 NOW 

/NO #MARK TRACK ERROR 
/ Y E S 1  IT IS EXPAND EO6E NUHbER 5 



I- 
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/ T 3 6 E  3ECT;PE F O Q M A T T L ?  C O P Y R I G H T  1 9 7 1  PAL10 Vl4l 3-DEC-71 i 6 i 5 9  P A G E  1 - 3 1  

/ S I X B I T  COHPLEflENT X O R  SUBROUTINE 
/SUBROUTINE IS ENTERED WITH 9ATA WORD T O  B E  XORED I N  A C  

/WITH THE RESULT I N  CHKSUM 
/ T w o  Srx-eiT COMPLEMENT x O R S  WILL T A K E  PLACE 10 L O C  C H K S U M  

3 0 7 0  e050  

3872 '143 
3073  1 1 4 3  
3076  $ 1 4 2  
3 0 7 5  7 0 4 1  
3 0 7 6  7 1 0 4  
3 0 7 7  1 1 4 3  

3 1 8 1  3 1 4 2  
3 1 0 2  1 1 4 3  

s a 7 1  7 8 4 9  

~ i o l a  1 1 4 2  

31?3  7 1 1 2  

3185  7 0 1 2  
3186  3 1 4 3  

3 1 0 4  7 0 1 2  

5187 1 1 4 3  

3 1 1 1  7 0 4 1  
3 1 1 2  7 1 0 4  
3 1 1 3  1 1 4 3  
3 1 1 4  1 1 4 2  
3 1 1 5  0 1 3 5  
3 1 1 6  3 1 4 2  
3 1 1 7  5 6 7 0  

3 1 2 0  0 0 0 0  
3 1 2 1  6 7 7 3  
3 1 2 2  7 4 1 0  
3 1 2 3  5 5 2 6  
3 1 2 4  6 7 7 1  
'3125 5324  
3 1 2 6  67!7 
3127 3110 
3 1 3 0  6776  
3132 0 1 3 5  
3 1 3 2  5 7 2 0  

3 1 3 3  0000  
3 1 3 4  1 7 5 4  
3 1 3 5  3 3 5 3  
5136 1753 
3 1 3 7  0037  
3 1 4 0  7 6 4 0  
3 1 4 1  5 3 4 6  
3 1 4 2  1 7 5 3  
3 1 4 3  3 0 2 7  
3 1 4 4  2 7 5 4  
3 1 4 5  5 7 3 3  

3 1 4 6  2 3 3 3  

3118 0 1 4 2  

S B C X O R ,  0 
C M A  /COMPLEMENT WORD 
D C A  SBWORD /AND S A V  
T A D  SBUORD 
AND CHKSUM 
C I A  

CLL T A D  SBUORD 
T A D  CHKSUM 
O C A  CHKSUM 
TAD SBWORD 
R T R  CLLIRTRIRTR 

R A L  

D C A  SBWORD 
T A D  SBUORD 
AND CHKSUN 
C I A  

CLL TAD SBUORD 
TAD CHKSUM 
AND tlSK77 
D C A  CHKSUM 
JMP I SBCXOR 

R A L  

S R D R C i  0 
SDSQ 

SKP JHP .+3 
SDSS 
JMP , -1 
SDRD 
OCA D A ~ R O  
SDRC 
AND HSL77 
JMP I SRDRC 

NUDTAI 0 
T A D  I LSTPT / G E T  CURRENT VALUE Or b A i A  L i s ?  PTR 
D C A  TBUFPT /STORE I T  AS TEM,BUF,P?R 
TAD I TBUFPT /GET A DTA 1 FROH THE LIST 
AN0 CBBB?' 
SZA CLA /Is IT A 7 7 7 7  
JMP L S ~ E N D  / Y E S  END OF LIST 
TAD I TBUFPT / N O l t E T  !T BACK 
DCA D? A 
ISZ I LSTPT /INCREMENT LIST PD!NfER 
JMP I NUDTA /RFTURN 

iCOME HERE AT END DF L I S T  T O  RESET POINTERS i N b  REtURN T O  C A L L &  
LSTEND, 1 s t  NUDTA /INCREMENT RETURN PO!NtER 



/ T D 8 E  ~ E C T A P E  F O Q M A T  

3147 1752 
3158 3754 
3151 5334 
3152 1176 
3153 7008 
3154 1l75 

3155 3156 
3156 a0@l 
3157 R012 
3 1 6 P  R144 
3161 1750 
3162 0000 

3200 

3200 4502 
3201 2305 
3282 2440 
3203 2327 
3204 1124 
3205 0310 

3207 1740 
3210 2124 
3211 1500 
3212 4503 
3213 7200 
3214 3256 
3215 bf75 
3216 b?7i 
3217 7410 
3220 5224 
3221 2256 
3222 52Fb 
3223 5267 

3224 6774 
3225 6775 
3226 1162 
3227 1027 
3230 3257 
3233 1257 
3232 6771 
3233 5232 
3234 6774 
3235 1257 
3256 6774 
3237 b17b 
3240 ?00b 
3241 7004 

3296 4024 

ER C O P Y S I G H T  1971 PAL10 Vl4l 3=DEC-71 ?6 5 9  P A C E  1-34 

I A 0  I S T R T P T  /GET A D R  OF S T A R T  OF L ~ S T  
DCA I L S T P T  
JMP NUDTA+l /GO GET F I R S T  D T A #  AND R E T U R N  

S T R T P T ,  DBUFAD / P O I N T E R  T o  START OF DATA L I S T  
T B U F P T ,  B / T E M  S T O R A G E  FOR BOT P T R  
LSTPT,  DBUFPT / P O I N T E R  T O  CURRENT VALUE OF D T A  LIST P T R  

/CONSTANTS F O R  FORHULA T R A N S L A T I O N  S E C T I O N  
BINCON,  ,+l 

0001 
0012 
0144 
1750 

D T A B U F ,  0 

~ 3 2 0 0  

SWCHk, JMS I TYPE / T Y P E  OUT MESSAGE 
/CHECK SWITCH T O  S E E  IF SET T O  WTM POS!TfDN 

2305 
2440 
2327 
1124 
0310 
4024 
1740 
2724 
1500 
JMS I 
CLA 
DCA 
SDLD 
SDSS 
SKP 
JMP 
ISZ 
JMP 
JMP 
/SEE 

R S T S H ,  SDLC 
SOLD 
TAD 
TAD 
DCA 
TAD 
SDSS 
JHP 
SDLC 
TAD 
SDLC 
SDRC 

RAL 
R T L  

TYPIN 

C N f E R L  

I * 4  
CNTERL 
I -? 
SWCHER 

/CLEAR SINDLE I N 6  OUiD FLAGS 

I F  THE D R f V E  IS OK 
/LOAD CR T O  CLEAR T I M E t N G  ERROR 

/LOAD D A T A  BUFFER ? O  CCEAR S 0 FLAdS 
DT0400 / S E T  WRITE 
D T A  /GET U N I T  
SAY /STORE I T  i w i S  
S A V  . -1 

S A Y  
/LOAD THE TRZNSPOR? 
/ROAD THE t D M M & N a  REGISTER AND CHEEK f T  



/ T G 8 E  C E C T ~ P ;  F 0 q M A T T E Q  C O P Y R I G H T  1 9 7 1  PAL10 V l 4 l  3-DEC171 i 6 i 5 9  P A G E  1.35 

3 2 4 2  7 5 3 3  
3 2 4 3  5 2 6 5  
3244 7014 
3 2 4 5  7 5 1 0  
3 2 4 5  5 2 6 0  
3 2 4 7  7 8 0 4  
3 2 5 2  7 7 1 a  _ _  
5 2 5 1  5 2 6 0  
3 2 5 2  4 7 7 7 '  
3 2 5 3  5213  
3 2 5 4  5 6 5 5  
3 2 5 5  1 4 0 0  
3 2 5 6  3 0 0 0  
3257  a 8 0 0  

3 2 6 8  4 5 0 2  
3 2 6 1  2 3 9 5  
3 2 6 2  2 4 2 5  
3 2 6 3  2 0 7 7  
3 2 6 4  B0D0 
3 2 6 5  5 6 6 6  
3 2 6 6  1 0 0 0  

3 2 6 7  4 5 0 2  
3 2 7 0  2 3 2 7  
3 2 7 1  1 1 2 4  
3 2 7 2  0310 
3 2 7 3  4 0 1 6  
3 2 7 4  1 7 2 4  
3 2 7 5  4 0 2 3  
3 2 7 6  0 5 2 4  
3 2 7 7  4 0 2 4  
3 3 a 0  1 7 4 0  
3 3 0 1  2 7 2 4  
3 3 0 2  1 5 4 0  
3 3 0 3  1 7 2 2  
3 3 0 4  4 0 2 3  
3 3 0 5  l l i 6  
3 3 0 6  0 7 1 4  
3 3 0 7  0 5 4 0  
3 3 1 0  1 4 i l  
3 3 1 1  1 6 0 5  
3 3 1 2  4 0 0 6  
3313 1 4 E 1  
3314 0 7 4 0  
3 3 1 5  0 6 0 1  
3 3 1 6  11i4 
3 3 1 7  0 5 0 4  
3 3 2 0  4 0 2 4  
3 3 2 1  1 7 4 0  
3 3 2 2  2 3 0 5  
3 3 2 3  2 4 4 0  
3 3 2 4  4 5 4 3  
3 3 2 5  0 0 0 0  
3 3 2 6  5 2 0 0  

S M A  
J M P  
R A L  
SPA 
J M P  
R A L  
SPA 
J M P  
J M S  
J M P  
JMP I 
S T M K  

CNTERLi B 
S A V I  0 

E R C H K ,  JMS 1 
2 3 0 5  
2 4 2 5  
2 0 7 7  
0 0 9 0  
JMP I 
START 

SWCHER, JMS I 
2 3 2 7  
1 1 2 4  
0310 
4 0 1 6  
1 7 2 4  
4 0 2 3  
0 5 2 4  
4 0 2 4  
1 7 4 0  
2 7 2 4  
1 1 4 0  
1 7 2 2  
4 0 2 5  
1 1 1 6  
0 7 2 4  
0 5 4 0  
1 4 1 1  
1 6 0 5  
4 0 0 6  
1 4 0 1  
0 7 4 0  
0 6 0 1  
1 1 1 4  
0 5 0 4  
4 0 2 4  
1 7 4 0  
2 3 0 5  
2 4 4 0  
4 5 4 3  
0 0 0 0  
JMP 

ERCHK 

ERCHK 

CLA 
ERCHK 
NUDTA 
R S T S M - ~ I  
I +l 

TYPE 

I +l  

TYPE 

S W C H K  

/CHECK WRITE T O  B E  S E T  
/ W R I T E  Is NOT SET 
/CHECK WLO 

/WLO 
/CHECK SELECT AND T I M I V G  E R R O R  

/SELECT O R  T i H t N Z  E R R O F  
/CHECK O T H E R  DRIVE I F  ANY 
/CHECK OTHER DRIVE 

/INCORRECT SETUP 
/SE 
/ T U  
/ P  
/END 

/su 
/ I T  
/CW 
/N 
/ O T  
/s 
/ E T  
/ t  
/O 
/ U T  
/ M  
/ O R  
/ S  
/ I N  
/GL 
/E 
/L  I 
/NE 
/F 
/ LA  
/ G  
/FA 
/1L 
/EO 
/ T  
/O 
/sh. 
/I 
/CR LF 
/END 



/T38: z E C T A P E  F O f i f l A T T E Q  COPYRIGHT 1 9 7 1  P A L l B  Vlrl 3-DEC-71 

3327 7 2 a a  
3338 1256 
3331 6775 
3332 6771 
3333 7410 
3334 5776' 
3335 2296 
3336 5332 
3337 7280 
3340 5741 
3341 1622 

3376 1605 
3377 3133 

3480 

3400 a000 

SWOFF, CLA 
DCA CNTERL 
SDLD 
S D S S  
SKP 
Jnp OFF 
I s z  CNTERL 
JMP * - 4  
CLA 
JMP 1 .+l  
PSER 

7 6 i 5 9  PAGE 1-36 

/ C L E A R  ANY FLAGS T H A T   RE S E T  

/FLAG sH0UCDN;t GE S E T  

4 4 0 0  
/ I N P U T  BUFFER FOR TELETYPE THIS MUST BE AT THE END OF P R O G R A M  

BUFFER, 0 

s 



/ T ! J ~ E  D E C T A ? :  FSr i ' iATTER C O P Y R I G H T  1 9 7 1  PAL10 V141 3 - D E C - 7 1  I 6 i 5 9  P A G E  1-37 

2600 ~ l l l ~ l l l  11~111~1 I l l l ~ l l l  111111~1 11111111 11111111 ~ i $ & ~ l ~ ~  glfillll 
2700 11111111 11111111 11111111 11111111 11111111 11111111 11111111 00000000 

$000 jiiiiiii iiiiiifi giTigiIi i1iiiiii iii11111 iili~iii liliiiil IiIiiiii 
3100 llllllll 11111111 11111111 111lllFi llllllll 11111111 E l l 0 0 0 0 0  e0a00000 

s400 i 0 0 0 0 0 6 0  O O O O O O O a  a0000000 00000000 00000000 00000000 @000m0p0 00[00000 
3500 00000000 00000000 00fl00000 00000000 00000000 00000000 000000@0 f l0000000 

3600 
$700 



/ T D S E  O E C : i P r  F 3 P M A T T E S  C O P Y c l l t H T  1 9 7 1  PAL10 V l 4 l  3-DEC-71 

4 2 0 6  
4 1 E @  

4 2 P e  
4398 

4400 
4500 

4 6 R D  
4700 

5 0 0 8  
5 1 9 0  

5290 
5300 

5 4 0 0  
5 5 0 0  

5 6 9 0  
5 7 0 0  

6 0 0 0  
6100 

6 2 0 0  
6 3 0 0  

6 4 0 0  
6 5 0 0  

6 6 0 0  
6700 

7 0 0 0  
7 1 0 0  

7 2 0 0  
7 3 0 0  

7 4 0 0  
7 5 0 0  

7 6 0 0  
7700 

T6i59 PAGE 1-38 
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/ T D 8 E  DECTAPE F O R M A T T E R  COPYRIGHT 1 9 7 1  PAL IB  

A ~ L N S  
a h 2 3  
9CXOR 
aFa 
e1vccl 
8 I \ C O N  
BLCS3 
BLCSDA 
~ L K  
BLKERR 
BLOCUS 
BUFFER 
car97 
c o a l 7  
C0a72  
CaQ77 
C0703 
C l  
c1101 
c i 6 2 a  
c 2  
c 2 a 1  
C203 
C 2 f 2  
C 2 i 5  
C245  
C260 
C 2 6 1  
c 2 7 0  
C 2 7 1  
C27? 
c 3  
C340 
c 4  
c 5  
C6060  
C7000  
c r i 0 0  
C7714 
c 7 7 6 1  
CERR 
CEXPC 
CEZ 
CHKERR 
CHKSUM 
CNT 
CNTERL 
COMCHK 
COHCTR 
C O M P A R  

3027  
PO67 

P070  
2 1 6 6  
3 1 5 5  
7230 
2227  
7 1 3 7  
m171  
a 0 2 6  
3 4 8 0  
3037  
E034  
9 0 3 5  
0 0 3 6  

1 5 7 3  
1 5 7 2  

2156 

0 0 4 1  
0 2 5 5  

0 2 5 7  
0 0 4 3  
0 0 4 4  
0 0 4 5  
0 0 4 6  
0 0 4 7  
2 4 4 0  
R2T4 
2 3 7 2  
2 4 4 1  
0 3 7 7  
0 0 5 1  
0 0 5 2  
0 0 5 3  
0 0 5 4  
R332  
3 0 5 6  
i 4 i 0  
0 1 7 3  
0 1 4 2  
0 1 2 7  
3 2 9 6  
1156 

" 4 1  

~ 0 4 0  

0050  

0 0 4 2  

0 2 5 6  

1173 
0 0 9 1  

C R C O @  
CRFLAG 
D A T E R R  
D A T R @  
DBLKN 
DBLOCK 

DBUFPT 
D C ? R  
DISBLK 
DISDAT 
DISEND 

D I V 3  
DNC 
DNUM 
OOCOMP 
D O M A R K  
DT04P0 
OT1000 
DT1400  
DT2000  
0 1 3 0 0 0  
O T A  
OTABUF 
OTRK 
D t  
ERCHK 
E t M  
F l 0 B A K  
F IBPAT 
F i 0 R T N  
FBM 
FEZ 
FORM10 
FOUR 
CETDTA 
GRB 
G R Z  
I B S  
I BZ 
INBLSY 
I N I T  
I N 1 7 1  
11 
LETK 
LFCOO 
L I N E  

DBUFAD 

DISLUP 

e a 5 5  
1 1 4 6  
e172 
0 1 1 0  

2400  
1 1 7 6  
1 1 7 5  
1 1 7 4  
2 4 3 5  
2 4 3 6  
2 4 2 6  
2 4 1 0  
1 2 4 4  
1 2 0 3  
1 1 7 7  
1 1 6 4  
0 1 7 4  
0 1 6 2  
0 1 6 5  
0 1 6 1  
0 1 6 3  
0 1 6 4  
0 0 2 7  
3 1 6 2  
5 4 3 4  
1 5 5 3  
3 2 6 0  
1 5 5 2  
1 5 7 0  
1536 
1 3 0 6  
1 9 2 0  
1537 
1 3 5 5  
2 4 3 7  
1 2 4 5  
1 4 4 2  
1 5 4 6  
1 2 4 2  
1 5 i 4  
1 4 2 2  
1 0 6 1  
1 0 5 5  
0 0 7 2  
0 0 5 6  
0 0 5 7  
2034  

2 0 0 3  

tRCFP 1 4 3 2  
LSTENO 3 1 4 6  

COMPRE 0 S i Z  LSTPT 3i54 
CRCHK 1 0 1 6  M i 0  0 l i 5  

V l 4 l  3-DEC-71 

M14 
M143 
H i 4 4  
M 2  
M22 
M25 
M26 
M3 
M306 
M307 
M31 
M32 
M4 
M40 
M45 
M41 
M52 
M55 
M 6  
H617 
M7 
UT0 
M?S 
MAPK 
HARKEP 
HES 
HESAGE 
MESS 
MSK77 
M S R G H T  
HTp 
M T R  
HUTM 
NTYRTN 
NU0 
NUDTA 
OFF 
OKCR 
PATCH 
PlCRC 
PlORM 
PHASE 
PSFR 
Q l  
02 
03 
0 4  
QU 
Q U l  
QUZ 
PUS 
0U4 

016.1 
m i 2 3  
0 0 6 5  
Clad0 
E 1 7 2  

E113  
0 1 6 1  

0131 
U 1 2 5  
0 1 f 4  
0 1 3 0  
R233 
0 1 2 1  
0 1 2 0  
0124  
a l l 1  
0 0 6 2  
1571 
0 0 6 3  
0 1 i 6  
m i 7  
1 2 b 0  
0 1 7 0  
0 4 5 4  
02pI2 
0 0 7 7  
0 1 3 5  
0 2 t i  
0 2 4 6  
0106 
im 
0 2 6 5  
0 1 3 6  
g133 
16@5 
1 0 b 4  
0 5 1 5  
i 4 4 0  
0 7 6 3  
0 0 3 0  
16P2 

0 4 1 0  
0 4 2 2  
0 4 5 4  

0 0 ? 3  
0 0 ? 4  
0 0 ? 5  
00?6  

0 1 1 2  

r i 2 6  

04m0 

0 1 9 2  

T b i 5 9  PAGE I- 

PUX 
R D A T A  
ROBLY 
R O E C K S  
RDFA 
RDFAl  
R O R  
R E P E A T  
R E t R Y  
REVBLK 
R E  t 
RSEND 
RSTBLK 
R S T S M  
SA3LNS 
S A V  
SBCXOR 
SQWORD 
SCEXPC 
SOLC 
SOLD 
S O R C  
SDRD 
SOSQ 
S D S Q ?  
soss 
S O S T  
SELT I M 
SETUP 
SETUP1 
SLRORC 
SPCOD 
SRDRC 
SSOSQT 
STALL 
S T A R T  
STMK 
S T R T P T  
S T Y  
SUCHER 
SWCHK 
SUOFF 
TBUFPT 
T F O R M  
TOTAL 
T U 1  
TYCT 
T Y C T l  

T Y P E  
TYPECH 
TYPIN 

T ~ O C T  

59 

0 4 4 7  
2 2 5 5  
2 4 0 4  
2 4 4 2  

2 6 2 6  
2 6 7 7  
1 1 4 7  
2 7 2 6  

2 6 3 a  

m i 4 a  
1 5 1 8  
e 1 4 4  
1 6 7 3  
3 2 2 4  

3 2 5 7  

0143  

6 7 7 4  
6 7 ? 5  
6 7 7 6  
6 7 7 7  
6 7 7 3  
3 0 0 0  
67?1 
6 7 7 2  
0 1 6 7  

1 5 1 0  
0 1 0 7  
0 0 6 6  
3 1 2 0  
0 1 3 2  
0 6 9 0  
1 0 0 0  
1400 
3 1 5 2  

3 2 6 7  
3 2 0 0  
3 3 2 7  
3 1 3 3  
0 7 5 5  

0 3 7 6  
0 3 3 6  
0 3 7 1  

0 1 0 2  
0 2 2 2  
0 1 0 3  

0133 

3 0 7 8  

a i 3 4  

i 4 7 a  

0 i a 0  

00?1 

0 1 0 1  



--.., 

T Y P V  7 2 6 0  

V l  7 5 8 6  

v 2  v 3  7513 
V A L C - I K  1 0 2 4  
V A 2 1  T 0 3 2  
VA22 7033 

TY:U l a d 3  

7 5 8 7  

L.rl 2 0 2 0  
W2 2 0 2 1  

w 4  P 0 2 3  
W4L 2 1 4 6  
u 5  n 0 2 4  
W6 P025  
W A I T  a l a 4  
U 5  8 1 8 5  
W A T A  2 0 7 1  
u3aLq 2 0 5 6  
U03LKV 1 7 7 6  
UDOBLK 2 0 6 5  
W3Z 1 4 3 0  
UEZF 1 4 5 5  
HLHRF 1 5 2 4  
UL0 2157 
X 1  e 0 1 0  
x 2  I D 1 1  
ZBLK 0 6 1 3  
tcon 0 7 4 4  
Z D I T A  0 6 3 7  
EHKTK 0 6 5 7  
ZPAR 0 7 0 2  
2TiM 0 7 2 4  

u 3  7 0 2 2  

ERRORS DEfECTEOI 0 

L f Y K S  GfNERATEDl 7 

RUN-TIHE1 25 SECONDS 

3K C O R E  USED 
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