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1. ABSTRACT 

MARK12 i s  used t o  format and v e r i f y  u n c e r t i f i e d  t apes  f o r  u s e  
on the PDP-12. The format t ing  i s  LINCtape format.  The op t ion  

of s tandard  LINCtape forinat f o r  512 o r  896 blocks (256  words) 

o r  s p e c i a l  129  word block format i s  given.  The program formats  

the t ape ,  w r i t e s  a p a t t e r n  i n  each bloclc, checks the  checksum on 
a l l  blocks,  checks a l l  backward block numbers and f i n a l l y  checks 

a 11 d a t a  from t h e  l a s t  d a t a  block. 

2. REQUIREMENTS 

2 . 1  Equipment 

PDP - 12 /  2 0 

2.2 Storage 

The program occupies most of  co re  between 040008 and 070008 

and uses  t h e  area 000008 and 020008 f o r  d a t a  s to rage .  

3 .  LOADING PROCEDURE 

This program i s  loaded from a DIAL system t ape  by typing 

3 LO MARK12,X k 

where X i s  t h e  u n i t  number of t h e  system tape .  

4. STARTING PROCEDURE 

I f  t h e  vers ion  of D I A L  used does n o t  au tomat ica l ly  s t a r t , t h e n  

MARK12 i s  s t a r t e d  by t h e  fol lowing procedure: 

a. B e  s u r e  processor  i s  stopped; momentarily 
p r e s s  t he  s t o p  switch i f  necessary.  

b. Press I / O  Preset with t h e  mode switch set 
t o  LINC. 

c. Press  START 20 

5. USAGE AND OPTIONS 

When MARK12 i s  s t a r t e d ,  t h e  fol lowing d i sp lay  w i l l  appear on t h e  

console scope : 
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MARK12 

THIS PROGRAM WILL FORMAT AND CHECK 
LINC TAPES FOR THE PDP-12 

SELECT OPTION AND PRESS LINE FEED 
ON THE CONSOLE TELETYPE: 

SELECT 
1 
P 

B 

STD. LINC FORMAT 

1 2 9  WORD FORMAT 

896 STD. BLKS. 

The u s e r  now pxesses  1, -, o r  B on t h e  console  Te-?type. A l -  o t h e r  
responses  are r e j e c t e d  and a response can be changed by typ ing  

RUBOUT or t h e  new response.  A f t e r  t h e  type  of t ape  i s  s e l e c t e d  

and LINE FEED i s  pressed ,  t h e  fo l lowing  d i s p l a y  w i l l  appear: 

MOUNT TAPE TO BE 
MARKED ON THE RIGHT 
REEL OF U N I T  1 

PLACE UNIT 1 I N  
REMOTE W I T H  
WRITE ENABLED, THEN 

PRESS THE MARK SWITCH 

The u s e r  does as asked above. The program w i l l  examine u n i t  1 
t o  be s u r e  it i s  s e l e c t e d  wi th  w r i t e  enabled. Then it w i l l  t r y  

t o  se t  t h e  MARK f l i p - f l o p  which r e q u i r e s  the console  swi tch  t o  
be depressed. When a l l  is c o r r e c t ,  t h e  t a p e  d i s p l a y  w i l l  disap- 

pear  and t h e  t ape  w i l l  move. The process  of checking t h e  u n i t  
may cause t h e  t a p e  t o  move s l i g h t l y ;  t h e r e f o r e ,  it is  suggested 

u n i t  1 be p laced  i n  remote j u s t  p r i o r  t o  a c t u a l l y  marking t h e  

t ape .  There are t h r e e  complete pas ses  down t h e  t a p e  and back. 

These are fo rma t t ing ,  wr i t ing ,and  checking. When t h e  checking 

process  i s  complete and c o r r e c t ,  t h e  fo l lowing  d i s p l a y  w i l l  
appear  : 

GOOD TAPE 

ALLOW MARKED TAPE TO REWIND 
THEN SELECT OPTION AND TYPE 
LINE FEED ON THE TELETYPE 

SELECT 
1 MARK ANOTHER TAPE 
2 RESTART DIAL 
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This means t h a t  t h e  t ape  i s  good and may he used as  des i r ed .  Option 

1 takes  t h e  use r  back t o  t h e  f i r s t  d i sp l ay .  Option 2 r c t u r n s  t o  

t h e  D I A L  system. 

I f  t h e  check w a s  no t  correct, t h e  following d i s p l a y  w i l l  ap- 

pear  : 

TAPE CHECK FAILED 

SELECT 

1 MARK ANOTHER TAPE 

2 RESTART DIAL 

This means t h e  t ape  i s  not  t o  be used. The r e t u r n  op t ions  

are t h e  same as f o r  a good t ape  (see Sec t ion  6 f o r  a d i scuss ion  

of check f a i l u r e s ) .  

6. MECHANICAL CONSIDERATIONS AND FAILURES 

The c o r r e c t  ope ra t ion  ]as w e l l  as format t ing  of tap;., r e q u i r e s  

t h a t  t h e  t ape  t r a v e l  and path be smooth, c l ean ,  and s teady .  

The following i t e m s  are suggested f o r  m o s t  r e l i a b l c  opera t ion :  

a.  
b. 

C.  

d. 

B e  s u r e  heads and guides are cleaned. 

Mount reels square ly  on hubs. 

Before marking a new t ape ,  run i t  a l l  thr: way 
onto  t h e  take-up reel  and back t o  t h e  supply 
reel  t o  in su re  optimum alignment between guide 
and reel .  
Observe t a p e  motion and be s u r e  t h e  t ape  i s  
no t  l i f t i n g  o f f  t h e  head. I f  it i s ,  t h e  
t r a n s p o r t s  r e q u i r e  service. 

I f  t h e r e  is  a check f a i l u r e  and t h e  above i t e m s  are s a t i s f a c t o r y ,  

then t h e  tape  i s  most l i k e l y  de fec t ive .  

6 . 1  Formats 

The s tandard  L I N C  format (opt ion  1) con ta ins  512 d a t a  b locks  each 
conta in ing  256 d a t a  words. Option B gene ra t e s  896 b locks  aach a l so  
conta in ing  256 d a t a  words. The 129-word format (opt ion  PI w i l l  

genera te  1536 d a t a  blocks each conta in ing  129 d a t a  wards. Most a l l  
t ape  p rograming  and usage i s  and w i l l  be wi th  t h e  s t anda rd  LINC 
format tape.  The PDP-12 Labosatory Data Process ing  (LDP) System 

r e q u i r e s  89610 block t apes .  
s imula te  PDP-8 DECtape w i l l  have use f o r  129-word formats.  

S o m e  s p e c i a l  a p p l i c a t i o n s  t h a t  
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Although it is not recommended that special formats be widely 
used, the MARK program is organized in such a way that by minor 
modification virtually any format can be written. The program 
listings give detailed information on how to do this. 

STANDARD L I N C  FORMAT 

1824 
489 5 

1 
Repeated 1 
532 255 
times 1 
(916 times 3 
for option B )  1 

1 
5 
8 

2848 

WORDS 
WORDS 
WORD 
WORD 
WORDS 
WORD 
WORDS 
WORD 
WORD 
WORDS 
WORDS 
WORDS 

129 WORD FORMAT 

lp124 
4095 

1 
1 

Repeated 128 
1568 1 
times 3 

1 
1 
5 

1823 
1824 

WORDS 
WORDS 
WORD 
WORD 
WORDS 
WORD 
WORDS 
WORD 
WORD 
WORDS 
WORDS 
WORDS 

FRONT END ZONE (256 words for option B) 
FRONT I M  ZCNE 
FWD BLOCK NUMBER 
GUARD WORD 
DATA WORD 
F I N A L  DATA WORD 
CHECK WORD 
GUARD WORD 
BKWD BLOCK NUMBER 
I M  ZONE 
F I N A L  I M  ZONE 
F I N A L  END ZONE (256 words for option B )  

FRONT END ZONE 
FRONT I M  ZONE 
FWD BLOCK NUMBER 
GUARD WORD 
DATA WORDS 
F I N A L  DATA WORD 
CHECK WORDS 
GUARD WORD 
BKWD BLOCK NUMBER 
I M  ZONE 
F I N A L  I M  ZONE 
F I N A L  EM ZONE 

Note there are eight and fifteen data blocks respectively €or 
each format at the front and end of the tape. These allow smooth 
searching and turn around. They are not used for data. 
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7 .  FLOWCHARTS 

MARK 12 

T H I S  PROGRAM WILL FOR- 
MAT AND CHECK L I N C  
TAPES FOR THE PDP-12 

SELECT OPTION AND PRESS 
L I N E  FEED ON THE CON- 
SOLE TELETYPE: 

1 STD. L I N C  FORMAT 
P 1 2 9  WORD FORMAT 
B 896 STD. BLKS. 

WORD FOR- 

WORD FOR- 

ALLOW MARKED TAPE 
TO REWIND THEN SE- 
LECT OPTION AND 
TYPE L I N E  FEED ON 1 MARK ANOTHER 
THE TELETYPE 

2 RESTART DIAL 
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D3 SET UP Q & A  

REFRESH 

YES 

STDIAL 

D S P l  
(RESTART MARK121 
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ONMARK 0 
Et DISPLAY 1st 
4 L I N E S  OF T E X T  

AND FWD MOTION 

c 
I SET UP Q 8 A  AND 

DISPLAY L A S T  3 I L I N E S  OF THE 
I ABOVE DISPLAY I 

DELAY LOOP T O  

BKWD M O T I O N  
E Q U A L I Z E  FWD e 

M _  J N T  TAPE T r MARKED ON TH 
REEL OF U N I T  
P L A C E  U N I T  1 
REMOTE W I T H  

1 
BE 
R I G H T  

N 

WRITE E N A B L E D ,  T H E N  
PRESS THE MARK SWITCH 
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WRTAP 0 
TAPE DEFINITION 

W R I T E  

WMKWD 

WRITE A 

WRITE AN 

WMKWD 1 
WRITE FINAL ( EY'S ) 

SHUT OFF MARK F F  
AND BACK TAPE 
INTO SAFE MARKED 

L E X I T  SUBROUTINE 

8 



BLOCK 0 
VARIABLES ABOUT 
T H I S  BLOCK 

12 DATA WORDS 
AND FORM BKWD 

T I T  b) 
WRITE DATA WORD + WORDS DONE 

;? FINAL. MARK 

WRITE 3 CHECK 

E X I T  
SUB R OUT INE 
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WMKWD 0 
VAR I A B L E f"i; 

WRITE A WORD 

EXIT 
SUBROUTINE 

TB REGISTER 

FLAG AND 
EXIT  SUBROUTINE 

10 



+20 

/HARK PROGRAM FOR P D P - 1 2  
/BY R.J.CLAYTQN 
/ 5 - 3 3 - 6 9  

/MAYNARD MASS. 
/COPYRIGHT 1969, D I G I T A L  E Q U I P M E N T  CORP, 

/ V E R S I O N  M A R K 1 2 - 1 , 1 9 7 0  

SEGMYT 2 

LMODE 
+16 

go16 9 7 8 1  S T D I A L 1  7 0 1  / R E A 0  A GROUP I N S T ,  
B p i 7  7 3 @ @  7 3 0 E  / T H I S  WILL OVERLAY D I A L  

/ W H I C H  S T A R T S  AT 4 Q 2 0  

D T a 2 3 E l 0  / T H I S  IS A CONSTANT USED 
/FOR R E F E R E N C I N G  CHAR T A B L E S  
/ I N  THE DATA F I E L D  

/ T H I S  IS THE S T A R T I N G  P O I N T  OF 
/THE MARK PROGRAM, OSPl I S  THE 
/ F I R S T  D I S P L 4 Y  YYERE THE USER 
/ P I C K S  THE TYPE OF TAPE TO 
/FORMAT 

0 6 4 3  D S P l t  
790?1 
2 P 0 1  
0 7 6 2  
7 0 5 3  

1 n0n 
P 7 6 2  
1 4 2 P  
filGI8 
6 0 4  1 
2 4 2 9  
2VQO 
6B61 
14211 
920a 
E 5 1 4  
602Fl 

L D F  3 
JMP Q A I N I T  
0 1  D S l  
ANS 
JMP REFRESH 

LDA 
ANS 
SHD I 
610e 
JMP L T A P E  
SHD I 
200e 
JMP P T A P E /  
SHD I 
fa2oc.r 
JMP B I G T A P  
JMP O S P l  

/PROGRAM T O  W R I T E  A 
/STANDARD L I N C  FORMAT 

Si1141 '3882 L T A P E ,  PDP 
PMODE 

4 0 4 2  4 3 8 2  JMS ONMARK 

/JUST I N  CASE 

/ F I R S T  FRAME 

/COME HERE TO REFRESH 

/HERE AFTER L I N E  F E E D  

/ G O  TO Q AND A SUBROUT. 

/ L O C A T I O N  FOR ANSa 

/GQOD S E L E C T I O N  

/ A L S O  GOOD S E L E C T I O N  

/ A L S O  GOO0 S E L E C T I O N  
/GO BACK FOR A GOOD 
I S E L E C T I O N  

/ B E E N  G I V E N  

TAPE 

/GET MARK TURNED ON 
4043 4 7 0 1  JMS I KWRTAP / G O  W R I T E  THE T A P E  



230R 
7 7 7 7  
J P Q P  
- a @  
- l e  
1 8 2 4  

Bi)05 
n @ l B  
4000 

L I N C  

L D A  I 
10ae 
JMP CHECK 

/ B E G I N I N G  E M  
/ B E G I N I N G  I M  
/ 2 5 6  WORDS PER BLOCK 
/ F I R S T  FWB B L K  NUMB 
/FIRST BKWD E L K  NUMB 
/ T O T A L  NUMBER OF BLOCUS 
/ I N C L U D E S  A FEW AT FRONT 
/AND BACK FOR TURN AROUND 
/NO OF I M  BETWEEN BLOCKS 
/NUMBER OF FINAL. I M  C O D E S  
/NUMBER OF F I N A L  E M  CODES 

/ T O  L I N C  MODE 

/PROGRAM TO W R I T E  
/ L I N C  F O R M A T  T A P E  
/ S I M U L A T T O N  

n ~ 6 i  n302 P T A P E ,  PDP 
PMODE 

4392 
47Gl1 
21.rQO) 
7 7 7 7  
fl2Glt 
7 7 6 8  
7 7 6 3  

304Q 

1777 
2 A Q O  

i3pm5 

/NO OF BLOCKS T O  CHECK 
/CHECK WILL FINISH 
/THE JOB 

129 WORD 
FOR T C O 1  

JMS ONMAQK 
JMS I KWRTAP 
2098 
7 7 7 7  
R201 
- 2 @  
- 1  5 / T H E  OFFSET H E L P S  SEARCH 

/ON T A P E  W I T H  SHORT B L O C U S  

L I N C  

LDA I 
30Q@ /NUMBER OF D A T A  B L O C K S  
JMP CHECK 

LMODE 

/ 
/PROGRAM T O  W R I T E  1600 STD B L K S  
/IS LOCATED AT B I G T A P  
/ 

:11cIi 4231  KNRT4P,  WRTAP /CROSS PAGE REF, 

/ S U B R O U T I N E  T O  T E S T  T A P E  TRANSPORTS 
/ A N D  MARK S W I T C H  TO D E T E R M I N E  THAT 



4lU2 
ain3 

3 1  12 
!:1 13 

1?088 
6 1 4 1  

7nn0 
2 1 7 2  

0 7 6 2  
PGll6 
1328 
01144 

11509 
6152  

7Q0B 
2 2 4 3  
0762  
015l16 

Om64 
9 6 7 7  
W224 
6 1 2 2  

1@2U 
500pI 
85113 
6151 
n m l l  
0 5 8 8  
5 1 5 4  
14601 
5777 
5 1.3 9 
6 1 4 4  

1 L720 
8 3 2 4  
R53W 
6 1 5 2  
6164 

I. R 2 fl 
fl2clkl 
f l P B l  
c1811 
P 3 2  1 
0265 

/ I T  IS OK TO MARK TAPE. 
/MUST HAVE U N I T  1 SELECTED 
/MUST HAVE U N I T  1 W R I T E  E N A B L E D  
/MUST THEN PRESS MARK S W I T C H  
/ S U E S O U T I N E  #J ILL  PREVENT B A S H I N G  
/ T A P E  ON U N I T  B 

PMODE 
ONMARK, 9EiRFi 

L I N C  
LMOCE 

DSP2,  JMP Q A I N I T  / U S E  Q AND A R O U T I N E  
0T DS2A / A S  A D I S P L A Y  R O U T I N E  

/ T H I S  WILL BE THE F I R S T  

/ I S  DONE W I T H  THE TAPE 
/ G O I N G  BACKWARD. 

/ H A L F  OF THE D I S P L A Y ,  I T  

ANS 
NOP 
LDA I 
9 1 4 4  / S E T  UP FOR U N I T  1 AND 

IOR 
6152 

/FORWARD M O T I O N  

JMP Q A I N I T  /DO SECOND H A L F  OF T H I S  
D T  D S ~ B  / D I S P L A Y  
PNS 
NOP 

SET I 4 / T H I S  LOOP E Q U A L I Z E S  
- !@El  
X S K  I 4 / T H E  FWD AND BKWD 
JYP ,-1 / M O T I O N  T I M E S  

LDA I 
SOB@ / S E L E C T  M A I N T  REG TO 
I n B  / L O O K  AT U N I T S  AND MTN 
6 1 5 1  
C L R  
I OB 
6 1 5 4  /SHOULD HAVE U N I T  1, 
S 4 E  I / W R I T E  ENABLED, AND 
5 7 7 7  /FWD M O T I O N  
JMP .+2 /NOT YET 
3MP YARKSW 

OMKST, L D A  I 
an24 / S T A R T  BACKWARn M O T I O N  
I O R  
6152 
JMP OSP2 /GO BACK AN0 TRY A G A I N  

MARKSW, LDA I 
8288 
A X 0  /TRY TO S E T  MARK F L O P  
CLR 
HSC I 1 /READ I T  RACK 
ROL I 5 



4 1 5 5  
4 1 5 6  

4 1 5 7  

0 2 1 5  
3 2 1 6  
0217 
322R 
"1221 
0 2 2 2  
i4223 
(1224 
'4225 
n 2 2 6  
a 2 2 7  
723a 

P472 
6137 

7206 
6151  

5 7 0 2  

1930 
? 7 6 2  
1423 
F l Q B  
7A53 
1423 
62'63 
7 n s 3  
1 4 2 0  
c??40 
7 3 5 3  
620R 

L Z E  I 
JMP OHKST /NOT YET PRESSED 

RET2, PDP / T O  PDP8 MODE 
/MARK F L I P  FLOP I S  ON 
/AND TAPE I S  FWD MTN. 

PHQDE 
CLA 
6151 /SET TAPE M A I N 1  REG, 

/ S O  I O T  6154 WILL 
/TRANSFER A C  T O  T B  

JMP I ONMARK 

/DSP3 
/THIS  ROUTINE IS USED AFTER CHECKING 
/ A  TAPE THAT T H I S  PROGRAM MARKED 
/FROM HERE THE USER CALLS D I A L  OR 
/MARKS ANOTHER TAPE 

LMODE 
DSP3, JMP Q A I N I T  / T O  D I S P L A Y  ROUTINE 
D T  ns3 /CHECKING R Q U T I N E  SETS 

/ T H I S  LOCATION FOR FRAME 
/ 3  OR FRAME 4 

ANS 
JMP DSP3R IREFRESH RETURN 
L O A  /RETURN FROM L I N E  FEED 
AWS 
SHD I /NOW TEST THE ANSWER 
5188 
JMP D S P l  
SHD I 
620pI 
JMP S T D I A L  
JMP DSP3 

/REJECT WRONG ANSWERS DSPJR, LDA 
PNS 
SHO I 
5100 
JMP REFRESH 
SHD I 
62@@ 
JMP REFRESH 
SHD I 
0 0 0 @  
JMP REFRESH 
JMP DSP3 / A  BAD ANSWER W A S  G I V E N  

PMODE 

/SUBSOUTINE TI1 WRITE TAPE 
/ C A L L I N G  SEQUEWE: 
/JMS WRTAP 
/NO OF B E G I N I N G  END MARKS 
/NO OF B E G I N I Y G  I M  



P231 
4 2 3 2  
4233 
4 2 3 4  
4 2 3 5  
4 2 3 6  
4 2 3 7  
424n 
4 2 4 1  
4 2 4 2  
6 2 4 3  
4244 
4 2 4 5  
4 2 4 6  
4 2 4 7  
42Sn 
4 2 9 1  
4252 
4 2 5 3  
4 2 5 4  
4 2 5 5  

4 2 5 6  
4 2 5 7  
126@ 
6261 
426'2 
4 2 6 3  

4 ? S C  
4765 
A266 
4257 
427P 
4 2 7  1 

4272 
4 2 7 3  
1 2 7 4  
4 2 7 5  
4 2 7 6  
4 2 7 7  
43gp 
4 3 0 1  

4 3 9 3  
4 3 8 4  
4 3 8 5  
4 3 0 5  
4 3 3 7  

d 3 1 @  
431 1 

43m2 

/NUMBER OF NORDS OF D A T 4  
/ F I R S T  FWD BLOCK NUMBER 
/ F I R S T  BKWD BLOCK NUMBER 
/NUMREH OF BLOCKS 
/ N O  OF I M  BETrJEEV BLOCKS 
/NO OF F I N A L  I M  
/ N O  OF F I N A L  EM 
/HETLIRN 1 a T H  WORD AFTER JMS 

B 3 @ @  NRTAP, 
7 2 B P  
1 6 3 1  
7231 
3 3 4 5  
1531 
223 1 
3 3 4 6  
1 0 3 1  
2231  
3 2 7 4  
1631  
2231 
3 3 4 3  
1 6 3 1  
2231 
3275 
1631 
223 1 
7 9 4 3  
3 3 4 4  

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

1 3 4 5  
4 7 5 3  
f lag@ 
1 3 4 6  
4 7 5 3  
8 8 1 7  

1 3 4 3  
4 7 5 2  
plnlflm 
OIm11fl 
1 5 3 1  
4 7 5 3  
f l y 1 7  
2 3 4 3  

2 2 7 5  
7i7e)a 
2 3 4 4  
5272 
2231 

1 7 4 7  
11817 

7 a m  

aamg 
CLA 
TAD I WRTAP 
ISZ WRTAP 
O C A  K I E M  
TAD I WRTAP 
ISZ WRTAP 
DCA K I I M  
TAD I WRTAP 
ISZ WRTAP 
DCA 'rlRLOOP+2 

I S Z  WRTAP 
DCA F B L K  
T A D  I WRTAP 
ISZ WRTAP 
9CA WRLOOP+3 

I S Z  WRTAP 
C M A  
O C A  B L K C N T  

T A D  I WRTAP 

T A D  I WRTAP 

TAD KHERE 
O C A  I K N A I T l  
TAD K 8 2 B B  
6152 
L I N C  
6a0U FHSTGO 

HERE, T A D  K I E M  
JMS I KWMKD 
0c100 
TAD K I I M  
J M S  I KWMKD 
@mi7 

LIRLOOP,  TAD FBLU 
JMS I KBLOCK 
q B @ R  
a a B F  
TAD I WRT4P 
JUS I KWMKD 

I S Z  F B L K  
WOP 
ISZ WRLOOP+S 
NOP 
I S Z  RLKCNT 
JMP WRLOOP 
ISZ NRTAP 

JMS I U W A I T i  
B O 1 7  

a n i 7  

/ S A V E  NO OF END MARKS 

/ S E T  UP NO OF WROS, 

/ S E T  FWD BLOCK NO, 

/ S E T  BKWO BLOCK NO. 

/ G O  SYNC W I T H  TAPE WORD 

/ C L E A R  T A P E  WORD F L A G  
/ I O T  T O  CLEAR 

/ T H I S  IS L I N C  JMP I N S T ,  
/RETURN WILL RE I N  8 MODE 

/NOM W R I T E  F I R S T  END MKS, 
/ A C T U A L L Y  GO W R I T E  IT 
/CODE FOR EM 
/NOW W R I T E  THE B E G I N I N G  
/ I M  MARKS 
/ C O D E  FOR I M  

/ G O  W R I T E  I T  
/NUMBER OF WORDS 
/BKWD BLOCK NUMBER 

/ W R I T E  I M  BETWEEN BLOCKS 
/ I N C R E M E N T  BLOCK NUMB, 

I D O N E  ALL BLOCKS YET? 
/NO 

/ W R I T E  FIRST OF THE 
/THE F I N A L  I M ,  C A L L E D  T H I S  



4 3 1 2  
4313 

4 3 1 5  
4316 
4 3 1 7  
4 3 2 P  

a322 
4 3 2 3  

r.13 2 4 
~ 1 3 2 5  
0326 
9 3 2 7  
3338 
'1331 
ns32 
a333 
(1334 
2335 
8336 
3 3 3 7  
8 3 4 @  

1341 
4 3 4 9  

4 3 1 4  

4331 

C L A  CMA 
T A D  I WRTAP 
ISZ WRTAP 
JMS I KWMKD 
A B 1 7  
TAD I WRTAP 
ISZ WRT4P 
JrlS I KWYKD 
?)on0 
L I N C  

CLR 
A X Q  
S E T  I 4 
- 5 6  
L D A  I 
8 3 2 4  

6152 
XSK I 5 
JHP .-5 
XSK I 4 
JM P  .-7 
PDP 

I as 

CLA 
JMP I WRTAP 

4 3 5 2  4 4 0 0  KBLOCK, BLOCK 
4 3 5 3  4520 KWtlKO, 'dI1KWD 

/SUBROUTINE Ta WRITE 
/OF T A P E  

/ W A Y  TO CUT DOWN ON TIYE, 
/ T H I N G S  ARE A B I T  PRESSED 
/ A T  T H I S  P O I N Y  

/ W R I T E  F I N A L  I N  MARKS 

/ W R I T E  F I N A L  END MARKS 

/ C L E A R  MARK F L O P  

/ D E L A Y  A W H I L E  AND 
/BACK UP THE T A P E  ON 
/ U N I T  1 SO T H A T  CHECK 
/PROGRAM CAN TEST THE 
/ T A P E  

/ALL DONE GO BACK 

/ V A R I A B L E S  

/WILL BE INCREMENTED 

/CROSS PAGE REF. 

A BLOCK 

/ C A L L I N G  SEQUENCES: 
/JMS BLOCK W I T H  FWD BLOCK NO I N  
/ T H E  AC. 
/ F I R S T  L O C A T I O N  AFTER J M S  C O N T A I N S  
/NUMBER OF DATA WRDS I N  BLOCK 
/SECOND L O C A T I O N  a F T E R  JMS C O N T A I N S  
/BACKWARD BLOCK NUMBER 
/ T H I S  R O U T I N E  WILL WRITE:  
/ O M  (FWD) 
/ G!4 
/ DM [ M I N .  1 4 ,  M 4 X .  40961 
/ f M  
/ C M  (THREE WORDS) 



44nlp 
4 4 n i  
4 4 P ?  
4 4 6 3  
44cIA 
4 4 0 5  
4 4 0 6  
4 4 0 7  
4 4 1 0  
4 4 1  1 
4 4 1 9  
4 4 1 3  
o n 1 4  
4 4 1 5  
4 4 1 6  
4417 

442’7 
4 3 2 1  
4 1 2 2  
4 4 2 3  
4 4 2 4  
4 4 2 5  
4 4 2 6  
4 4 2 7  
4 6 3 6  
4431 
4432 
4 4 3 3  
4 4 3 4  
4 3 3 5  
4 4 3 6  
4 4 3 7  
A A 4 ! 3  
4 4 4 1  
4 4 4 2  
4 4 4 3  
4 4 4 4  
4 4 4 5  
4 4 4 6  
4 4 4 7  
445m 
4 4 5 1  
4 4 5 2  
4 4 5 3  
4 4 5 4  
4 4 5 5  
4 4 5 6  
4.457 
44 f i v  
4 4 5  1 
4 4 6 2  
a 4 6 3  
4 4 6 4  
4 4 6 5  
4 4 6 5  
4 4 5 7  
A47m 

330P 
7345“ 
4 7 1 1  
na 15  
1 6 8 U  
7 1 4 0  
I3@F 
7 4 3 0  
7 4 @ 2  
7 4 5 3  
7 4 8 2  
3 2 6 5  
221irGl 
163F 
327P1 
3 2 7  1 

4 7 1 1  
nnn2 
13i47 
3266 
1 3 1 3  
3267 
1 3 1 3  
1 7 1  1 
@ Z l i  
1273 
70116 
3 2 7 6  
7 4 3 3  
1 6 6 7  
1271 
3 2 7  1 
a 2 6 7  
P265 
5726 
1 3 1 3  
47  11 
tqn11 
2265 
5243 
1313 
4 7 1 1  
OB13 
7 3 2 5  
4 7 1 2  
?IC10 1 
4 7 1  1 
BrnP? 
1 2 7 1  
4 7 1 1  
OlOB7 
22we 
56B3 
anon 
BR[?1R 
mn03 
D 9 0 D  

/ G M  
/ R N  (BKWD) 
/ 

B L O C K ,  0 0 B I  
C M A  
$MS I K W A I T  
U 8 / 6  
TAD I BLOCK 
C M A  CLL 
T A D  KPICI IG 
SZL 
H L T  
SNA 
H L T  
DCA COUNTA 
I S Z  BLOCK 
TAD I BLOCK 
DCA BKBNS 
DCA BKBNA 

JMS I K W A I T  
6082 
TAD K 7 7 6 4  
D C A  COUNTB 
T A D  K S l T A B  
D C A  TEMPA 

JMS I KWAXT 
B B I  1 
T A D  RKBNS 

DCb BKRNS 
S Z L  
TAD I TEMPA 
TAD BKBtrA 
DCA BKBNA 
ISZ TEMPA 
ISZ COUNTB 
J M P  B L K L P l  

JMS I K W A I T  
ma1 1 
ISZ COUNTA 
JMP B L K L P 2  
T 4 D  K 5 2 5 2  
JMS I K W A I T  
mm13 
CLA I A C  S T L  R A L  
JMS I KUMKWD 
ioe0 1 
J M S  I K W A I T  
8302 
TAD RKSNA 
J M S  I K W A I T  
9pJ47 
I S Z  BLOCK 
JMP I BLOCK 

R L K L P l ,  TAD K 3 2 5 2  

a AL 

R L K L P 2 ,  T A D  K 5 2 5 2  

COUNTA, ‘3 
COUNT8, c1 

RKBNS, BBPlm 
TEMPA, B 

/USED I N  COMP, FORM 
/ W R I T E  FWD BM 
/BLOCK NO CODE WORD 
/ G E T  N O  OF D A T A  WORDS 

/ L E S S  T H A N  1 4  WORDS 

/ S P E C I F I E D  14  WORDS 
/ S A V E  NUMBER OF WORDS 
/MOVE P O I N T E R  
/ G E T  RKWD BLOCK NO 
/ S A V E  I T  
/ C L E A R  BKWRD E L K  
/ A S S E M B L Y  R E G I S T E R  
/ W R I T E  GUARD WORD 
/GUARD MARK CODE 

/COUNT OF 12 
/ S E T  U P  BIT T A B L E  P O I N T E R  

/ W R I T E  !ST 12 
/WORDS AND FORM 
/BKWRD B L K  NO FOR 
/ W R I T I N G  ON T A P E  

/ G E T  A B I Y  
/ C O M B I N €  W I T H  OTHER 
/ B I T S  AND S A V E  THEY 
/MOVE P O I N T E R  
/DONE 12 YET 
/NO 
/ W R I T E  R E S T  OF D A T A  WORDS 
/ W R I T E  D A T A  WORD 
/ D A T A  MARK CODE 
/DONE YE? 
/NO 

/UIRITE F I N A L  MARK 
/ F I N A L  MARK CODE 
/ W R I T E  3 CHECK WORDS 

/CHECKMARK CODE 
/WRITE GUARD MARK 
/GUARD MARK CODE 

/ W R I T E  BKWD BLOCK NO, 
/BACKWARD B L K  NO CODE 
/ I N C R E M E N T  RETURN 
/ O R  BACK 
/COUNTER NO OF D A T A  WRDS 
/COUNTER 1 S T  12 WORDS 
/RANDOM USAGE 
/ S A V E  BKWD B N  AS C A L L E D  



4 L 7 !  

4 4 7 2  
4 A 7 3  
J d 7 4  
4 c 7 5  
4 4 7 6  
0 4 7 7  
4 5 il $! 
A5@ 1 
45a2 
4 5 @ 3  
4 5 9 4  
45615 

d5B5 
4 5 0 7  
4510 
4 5 1  1 
4 5 1 2  
4 5 1 3  

it514 

A S 1 5  
4 5 1 6  
3517 
452P 
4 5 2 1  
4522  
6523 
4 5 2 1  
4525 
4526 
A527 
4 5 3 3  

4734 
4 7 3 5  
1 nn:, 
7 7 7 7  
P 4 a 0  
7 7 7 3  
7 7 7 0  
162A 
C1DlQ5 
0010 
04r32l 
6 1 4 1  

K51Rl6, 8016 
K776.1, 7764 
KR1TPR,  RITA8 
KWAIT ,  W A I T  
KWMKND, W M K W D  
K5252,  5252 
/ 
/WRITES 160@ STO BLKS 
/ S E E  LTAPE FOR COMMENTS 
/ 

B I G T A P ,  PDP 
LMODE 

PtIOOE 
J Y S  1 PONMARK 
JMS I PWRTAP 
1008 
7 7 7 7  
@ 4 8 P  
-18 
- l a  
1624 
5 
18 
i740pI 
L I N C  
LMODE 
LDA I 
1600 
JNP CHECK 

PONMARK, O V M A R K  
PWRTAP, WRTAP 

/ F O R M  BKBWD BN THAT 
/WILL BE WRITTEN ON TAPE 
/ T A B L E  USED TO F O R M  
/BACKWARD B L O C K  NO. 

/CONSTANTS 

/S\ IRROI1TIt . IE T O  WAIT FOR COMPLETION 
/OF CURRENT TAPE WQffD 
/AND THEN TRANSFER OATA TO TAPE 
/ C O N T R O L  F O R  THE NEXT WORD 
/ ( 4  L I N E S )  

/CALLING SEQUENCE: 
/JMS W A I T  FOLLONED BY M A R K  COO€ 
/ T O  BE GENERATEDI THE A C  
/CONTAINS THE OATA WORD T O  



F767 
F77D 
01771 
E772 
P773 
a774  
9775 
9 7 7 6  
P777 
1 P(1R 
lP'CI1 
1 @ @ 2  
i ra3  
1604 
lVn5 
1P6?6 
t t .07  
l C l B  
1n11  
1012 
l n i 3  
l a 1 4  
1015 
1 @ 3 6  
1317 
1026 
1@21 
1P22 
1023  
lB24 
1P25 
1 P26 
1'327 
1PJB 
l e 3 1  
lP32 
1033 
16134 
1935  
1 P 3 6  
irrs7 
lR4rl 
l a 4 1  
1342  
1343  
16744 

lU46 
1P47 

1 @ 5 1  
1852 
19153 
1854  
1PS5 
1855  
1F57 
lcl6C3 
1061 
1862 
1 9 6 3  
1~764  
l b 6 5  

1 3 4 5  

- 

46PO 
46Ql 

4614 
4615 
4 6 1 6  
4 6 1 7  

462n 
4621 
4622 
4623 
4 5 2 4  
4 0 2 5  
4626 
4627 

6152 
22113 

5635 
7 x 1 3  

B R n O  
7M41 
3234 
1628 
3226 

000?I 
2234 

4 2 0 3  

/ B E  W R I T T E N  W I T H  THE ABOVE 
/MARK CODE. 

/PROGQAM H U S T  RETURN N I T H  THE 
/NEXT WORD TO BE W Q I T T E N  W I T H I N  
/ 4 2  MICROSECONDS 
/ T Y I S  S U B R O U T I N E  T A K E S  UP TO 
/ 5 2  MICROSECONDS I F  SYSTEM C Y C L E  
/ T I M E  WERE T O  GET AS SLOW AS 
/ 1 .9 ',i I C R 0 SE C . 

PMODE 

6154 
W A I T ,  ( 4 a O @ '  

/ P I I T  D A T A  WORD I N  TB THE ACTUAL WORD 
/ W R I T T E N  ON THE TAPE WILL B E  THE COMP OF T H E  NO. JUST 
/ P L A C E D  I N  THE T R  REG 

CLA C L L  
TAD I W A I T  
L I N C  

S X L  I 17 
N L T  

LHODE 

F R S T G O p  S X L  17 
JMP " -1 
L D A  'I 
R2CJQ 
PDP 

5152 
'ISZ W A I T  
CLA 
JMP I W A I T  

PMODE 

/ G E T  MARK CODE 
/ G O  T O  L I N C  MODE 

/ T E S T  T O  SEE I F  T A P E  

/ T H E N  WE H A V E  D E L A Y E D  

/NOW W A I T  FOR T A P E  WORD 
/ F L I P  F L O P  

/WDRD FF IS UP, I F  SO 

/ A N D  ALL IS LOST,  

/ T O  P D P  8 MODE 

/ C L E A R  T A P E  F L A G  
/ I N C R E M E N T  RETURN 

/ G O  BACK 

/ S U B R O U T I N E  TO W R I T E  A NUMBER 
/ W O R D S  OF A G I V E N  MARK COO€ 
/ C A L L I N G  SEQUENCE: 
/ I S  J M S  MKWRO FOLLOWED BY CODE WORD. 
/ A C  C O N T A I N S  NO OF WORDS TO R E  W R I T T E N  
/ T H I S  S U B R O U T I N E  ADDS 17 C Y C L E S  TO THE 
/ W A I T  R O U T I N E  AND MUST B E  C A L L E D  W I T H I N  
/20 MICROSEC.OF THE L A S T  W A I T  EXIT. 
/ T H I S  ADDS 1 8  MICROSEC. T O  THE W A I T  
/ E X I T  T I M E  

WHKWD, FIE)@@ 
C M A  I A C  
DCA WMCNT / S E T  U P  NO OF WRDS. 
I A D  I U M K W D  / P I C K  UP MARK CODE 
O C A  WMCODE 
JMS W A I T  / G O  W R I T E  A WORD 

WMCODE,  00BB / H O L D S  MARK CODE 
I S Z  NMCNT /DONE ALL WORDS YET 



1R66 
le67 
1970 
1P71 
t P 7 2  
l e 7 3  
1074 
1 P 7 S  
1 Pi76 
1677 
118B 
1 l R l  
11n2 
1183 
11~14 
1 I85 
1136 
11637 
l l l Q  
1 1 1 1  
1112 
1113 
1114 
1115 
1116 
1117 
112a 
1121 
1122 
1123 
1124 
1125 
1126 
1127 
113B 
1131 
I132 
1133 
1134 
1135 
1136 
i 137 
lldi3 

1142 
1163 

1145 
1146 
1147 
1 1 5 8  
1151 
1152 
1‘53 
1 t 5 4  
1155  
1156 
1157 
1 1 5 a  
1161 
1162 
1163 
1164 

1141 

1144 

- 

4 6 3 3  5225 
4631 720ir 

4633 5 6 2 8  
4532 222m 

JMP , - 3  /NO 
CLA / Y E S  GO BACK 
I S Z  WYKWD / I N C R E M E N T  RET!JRN 
JMP I WMYWO 

/ S U B R O U T I N E  T O  CHECK THE T A P E  THAT HAS 
/ J U S T  B E E d  WRITTEN, ENTER CHECK W I T H  THE 
/ T O T 4 L  NUMBER OF P O S I T I V E  DATA B L O C K S  
/ I N  T H E  AC,THE S U B R O U T I N E  WILL W R I T E  
/ A  P A T T E R N  OF 11+11+11 ETC. I N  EACH BLOCK 
/THEY BACKWARD BLOCK NUMBERS ARE CHECKED 
/ T H E N  ALL 6 L O C K S  ARE READ I N T O  C O R E  AND 
/ T H E I R  CHECKSUMS V E R I F I E D ,  THEN THE L A S T  
/DATA BLOCK I S  CHECKED TO BE SURE ALL 
/DATA I S  CORRECT, 

/ E X I T  I S  T O  DSP3 R O U T I N E  WHICH TELLS 
/THE OSER I F  THE T A P E  IS GOOD OR BAD 
/AND ALLOWS MORE M A R K I N G  OR RETURN TO 
/ D I A L  

LMODE 
C H E C K ,  S T C  C F B L K  

LDF FJ 
/ S A V E  NUMBER OF BLOCKS 

/GENERATE T E S T  P A T T E R N  S E T  I 1 
3777 
L D A  I 
1 1  
STA I 1 
ADD .-2 
XSK I 
JMP . - 3  /NOT DONE YET 

C L R  

LDA I 
8020 / S E T  UP EXTENDED ADDRESS 
4 x 0  /FORMAT FOR T A P E  

RP0lrl 
TMA / L O A D  TMA SETUP REG. 
WRI  I U / W R I T E  ON T A P E  

L D A  I 
1 
ADM 
WB’,K *o 
S.nE 1 / W R I T T E N  L b S T  ELK YET 

C F R L K ,  B 0 8 B  /HOLDS F I N A L  BLOCK NO 
JiyP WLOOP 

, STC WBLKYO 

WLOOP, L D A  I 

WBLKNO, gC30c1 

MTB I U /NOW T E S T  0KWo 8 L K  NO, 
980F 
MTB I U 



115.5 
t 166 
1 1 6 7  
!17[3 
1 1 7 1  
1 1 7 %  
1 1 7 3  
1 1 7 4  
1 1 7 5  
1 1 7 6  
1 1 7 7  
1 1 3 3  
1 2 3 1  
1 2 3 2  
13n3 
1 2 2 4  
1 2 0 5  
12PS 
1 2 7 
171fl 
1211  
1 2 1 2  
1 2 1 3  
1 7 1 4  
1.215 
1 7 t h  
1 7 1 7  
132v 
1221 
1?22 
1 2 2 3  
1724 
1 2 2 5  
1 ?2F 
1 2 2 7  
123n 
1331 
1 1 3 2  
1 2 3 3  
1 2 3 4  
1235 
1 2 3 5  
1 2 3 7  
1 2 4 3  
1 2 4 1  
1 2 4 2  
1 2 4 3  
1 2 4 4  
1 / 4 5  
I245 
1 7 4 7  
12S;Il 
1251  
1 2 5 2  
1353 
1 ? 5 4  
1255 
1256 
1 2 5 7  
1260 
1261 
1262 
1763 - 

11573 
il674 
1675 
flci76 
; t f 7 7  
'1 7 '7 R 
3 7 0 1  
;*I 7 0 2 
97133 
9 7 B P  
517@5 
0 7 0 6  

m7V17 
(?71P 
0 7 1  1 
0 7 1 2  
q 7 1 3  
n 7 1 4  
r1715 
7716 
q 7 1 7  
972m 
G172 1 
!4 7 2 2 
R72.7 
C97.24 
0 7 2 5  
3 7 2 6  
3 7 2 7  
4731r 
8 7 3 1  
3732 

3 7 3 3  
m731 
,2735 
? 7 3 6  
n737 
1174c! 
f l 7 4 1  
1 7 4 2  
n 7 4 3  

3 7 4 4  
t1745 

3 7 4 6  

U)QBO 
ADA I 
PlePl1 
S T A  I 

R l E S T ,  8BPIC 
MTB 1 U 
aaop 
SAE 
9TEST 
JMP RERROR 
A Z E  
JMP RTEST-3 

LDA I 
682P1 
A x 0  
C L R  
STC QBLKNO 

Gig@@ 
T M A  
RDE I U 

RBLKNO, PlRBjl  
SAE I 
7 7 7 7  
JMP RERROR 
LDA I 
CILJFll 
ADM 
RBLKNO 
SAE 
CFBLK 
JMP RLOUP 

QLOOP, LDA X 

1 3 2 a  
2 3 1  1 

6 7 5 1  

S E T  I 1 
3 7 7 7  
LDA I 
Gln11 
S A €  I 1 
J M P  RERROR 
400 . - 3  
X S K  1 
JMP DLOOP 

LDA I 
D T  D S 3  

JMP . + J  

/RKWN BN WRONG 

/NOT DONE YET 

/NOW CHECK WRITTEN TAPE 

/EX ADD FORMAT 

/CHECKSUM OK 
/NO 
/YES 

I D O N E  NOW CHECK L A S T  
/BLOCK 
/ T H I S  IS D A T 4  T E S T  

/ S E T  UP F O R  GOOD TAPE 
I D I S P L A Y  FRAME 

/COME HERE ON CHECKING 

/ D I S P L A Y  FRAME 
/ E R R O R ,  SET UP FOR ERROR 

/ C L E A R  EXTENDED ADD, 
/FORMAT AND HEAD THE 
/TAPE FOR THE FRONT 
/END 



1 2 6 4  
1765 
1756 
1267 
127'3 
1 ? 7 1  
1 3 7 2  
1 2 7 3  
1 2 7 4  
1 2 7 5  
1 2 7 6  
2777 
1 J 3 w 
13t11 
i l i 1 2  
13P3 
1384 
13rrs 
1305 
1307 
1313 
1 3 1 1  
1 3 t 2  
131.3 
1314 
1315 
1315 
1 3 1 7  

1320 
1321 
1 3 2 2  
1323 
1 3 2 4  

1,325 
1 3 1 6  
1 3 2 7  
1 3 3 P  
1 3 7 1  
1332 
I 7 3 3  
1 3 3 4  
13-35 
1335 
1337 
134.5 
1 3 4 1  
1 3 4 2  
1 3 4 3  
13.14 
1?4S 
! 3 4 6  
1 3 4 7  
13'30 
1351 
1 3 5 2  
1553 
1 3 5 4  
1355 
1,756 
1 3 5 7  

f l761. 

no43 
1252 
Mir44 
1 3 5 7  

f 343  
1324 
112q 
7 7 1 7  
El:? 17 
P P R 6  
1363 
m226 
7 c 4 3  
1323 
7026 

1343 
OP64 

JMP O S P 3  

/ L O C A T I O N  FOR ANSWERS &NS, 
BOP\pr /FROM 8 AND A 

/QANDA S U B R O U T I N E  FOR THE 
/ P D P - 1 2  
/ R E M O V E  *lEtna EELON I F  
/ I Y S E R T I N G  S O U R C E  O I R E C T L Y  
/ I1JTO YOU$ PROGRAM SOURCE 
* l B a B  / R E Y O V E , I F  D E S I R E D  
/ 
/ T O  HERE TO INITIALIZE THE R O U T I N E  
/ 
O A I N I T ,  L D A  I / S A V E  JMP RETURN 

2 
ADD B 
STA I 

ADD OAL+3 
STC 1 / P T R  T O  F I R S T  PARAM 
L D A  1 /GET F I R S T  PARAM 
ADO Q A Q + 1  / P T R  T O  HALFWORD-1 
STC OAG-3 
L D A  I 1 
S T C  QARFSH-1 
STC 6 / X R 6  USED AS A SWITCH, 00 I F  NO AN 

QAB, n /JMP +3 

SiJER F I E L D ,  ~ 1 7 7 7  I F  YES 
DACA, S E T  3 / X R 3  "0 PTR TO ANSWERS 

QARFSH- 1 
SET A / X R 4  TO P T R  T O  Q U E S T I O N S  
0 4 G - 3  

/ T O  HERE I F  F I R S T  T I M E  THROUGH OR 
F O L L O A I N G  A CR 

S E T  1 
4 
JMP QAT 
NOP /F  
L D H  I 4 / H e  BUMP PTR I F  H OR F 

JMP .+6 1 7 4  
JMP DAE 1 3 4  
SAE I /CR? 
4 3  
JMP QAD /NO 
JMP Q A C A + 4  / E X A M I N E  NEXT CHAR 

/ I N I T I A L I Z E  ANSWER BUFR 
S T H  3 1 7 4  TO ANSWERS 

/ N E X T  HALFWORD L D H  I 4 
ADA I 
-66 
COH 
S T C  6 
S T H  I 3 /9)  I N  AC 
XSK I 6 
JMP . -2 
L D H  I 3 /BUMP P T R  T O  ANSWERS 
JMP OAD 

Q A D I  JMP QAO 

/ANSWER BUFR IS I N I T I A T E D  
O A E ,  STH 3 

ANSWER BUFR 
SET I 4 / X R 4  T O  P T R  TO L A S T  T Y P E 0  CHAR I N  



13651 
1351 
13632 
1363 
1364 
1355 

1365 
1347 

1370 
1371 
1372 
1373 
1374 
1375 
1376 
1377 
14iTO 

14aX 
14i12 
1433 
14n4 
loa5 
1486 
1487 
1418 
1 4 1 1  
1412 

1113 
1414 
1415 
1416 
1417 
142e 
1421 
1422 
1423 
1424 
1425 

1426 
1427 
143tl 
1431 
1432 
1433 
1.434 
1135 

1.136 
1437 
144a 
1441 
1432 
1443 
1444 
1445 
: 4 4 6  
1437 
1450 - 

ln52 

i l a 4  

11‘67 
t ~ 1 5  

1135 
1136 

1 1 1 1  
1112 
1113 
1114 
1115 
1116 

1117 
112m 
1121 
1122 
1123 
1.1’24 
1 I25 
1125 

1127 
113g 

1131 
1132 
1133 
1134 
1135 
1136 
1137 
114m 

1 fian 
A377 
5113 
oci53 

15452 
WC341 
E323 
7270 
71174 
1323 
1n23 
l J 6 n  
5133 

3512 
7181 
1323 
ld1261 
1623 
5103 
3513 
5 2 4 s  
3324 
1520 

02w3 
On(744 
(In51 
;rlI?fl 
1n2a 
7737 
1163 
@ O A R  
1323 
7232 
738 1 

7138 
1423 
4333 
7’462 
7 2 4 2  
7114 
7242 
1528 

3 730 
7516 

1325 
7232 
71 14 
7114 
7125 
7521 
3473 
7804 

3 
/ - - - -RE-ENTER HERE TO REFRESH----  

OARFSH, LDA I / I N I T I A L  Y P O S I T I @ N  
377 /NOTE V E R T  I S  SET H I G H  
STC QAH-1 
S E T  I 3 /XR3 TO PTR TO HALFWORD Q U E S T I O N S -  

I 
A 
SET 5 

I U  AiJSWER PUFR 
QARFSH-1 

3 
JMP QAT 
JMP .*7 
L D H  I 3 
L D A  I 
BCL I 
S T C  QAM+2 

ADD Q A W  
JMP Q A M  
L D H  I 3 
LDA I 
BSE I 
STC (JAM+% 
ADD T J A W + l  

I A M ,  STC QAP+3 
VSC I 4 
9 S E  I 

2oGJ 
MSC 4 
SET I 1 
t @0 
L9A I 
- 4 6  
ADM I 
ril 

Q A W ,  L D H  I 3 
JMP Q A b + l  
JMP Q A Z  

Q A G ,  S E T  1 

2F 

on  BCL 8 

I Y  A C  

/ X R 5  T O  PTR TO L A S T  D I S P L A Y E D  CHAR 

/F 
/H, BUMP PTR 
/ N E I T H E R ,  ASSUME H A L F  S I Z E  

/ S E T  I N S T R  TO CLEAR FF FOR HALF S I  

/NOP I N  AC 

/BUMP PTR 

/ S E T  I N S T R  TO SET FF FOR F U L L  S I Z E  
/ADD 9U I N  AC 

/EAD CONTROL R E G I S T E R  
/THIS I N S T R  CHANGES, E I T H E R  B S E  & 

/AC TO CONTROL R E G I S T E R  
/ X R 1  T o  I N I T I A L  X P O S I T I O N  

/ Y  COORDINATE M U L T I P L E  

/ Y  COORDINATE 

/ 7 4  BUMP PTR T O  NEXT CHAR, PUT 40 

JMP Q P J  / 3 4  
SHD 1 I N E I T H E R  
430n 
JMP QAG I C R .  MOVE X AND Y COORDINATE 
JMP QAP / I S P L A Y  CHAR 
JMP Q4H / P I C K  UP NEXT CHAR 
JMP B A P  / T O  HERE I F  D I S P L A Y I N G  ANSWER BUFR 
S R 0  I / S W I T C H  TO O I S P L A Y  CURSOR. E I T H E R  000fJ OR 

d / I F X R 4 0 X R S ,  THEN SWITCH=7777 
JMP QAF 

Q A I ,  L D H  I 5 

7777 

/ Q U E S T I O N  MODE 

JMP Q A O + l  
JMP QAH / 7 4  
JMP QAH /34 
JMP OAI-4 / N E I T H E R .  D I S P L A Y  I T  

Q A J ,  JMP GETKBD / T O  HERE I F  D I S P L A Y E D  BUFFER 
4 Z E  I 
JMP QAE / N O T H I N G  TYPED , E X I T  



1 4 5 1  
1 4 5 2  
1 4 9 3  
1454 
1 4 5 5  
1 4 5 6  
1 4 5 7  
1.153 
1 4 6 1  
1 0 6 2  
1.163 
1 4 6 4  
1 4 5 5  
1466 
1 4 6 7  
147V 
1 4 7 1  
1 4 7 2  
1 4 7 3  
1474 
1 4 7 5  
1 4 7 6  
1 4 7 7  
1533 
1 5 3 1  
1 5 a 2  
1 SdS 
I 5 0 4  
1535 
I?i?fj 
15P7 
1 5 1 n  
1511  
1Sf2 
l S l i  
15: 4 

1 5 2 5  
1 5 2 7  
: 538 
1 5 3 1  
1 5 3 2  
1533 
1 5 3 4  
1 5 3 5  
1 5 3 6  
1 5 3 7  

! 5 4 n  

1 5 4 1  
1 5 4 2  
1 % 4 3  
1 5 4 4  - 

1 1 4 1  

1 1 4 3  

1 1 4 5  

1 1 4 2  

1 1 4 4  

1145 
1147 
115F: 
1 1 5 1  
1152 
1153 
1154 
1 1 5 5  
1 1 5 6  
1157 
1'169 
1161 
1162 
1 1 6 3  
1164 
1 1 5 5  
1 1 6 6  
1 1 4 7  
1 1 7 @  

1 1 7 2  
1 1 7 3  
1 1 7 4  
1 1 7 5  
1176 
1177 
! P 8 F  
1 2 n 1  
1202 
1203 
126'4 
1235 
12(?6 
1 2 0 7  
121P 
1 ? 1 1  
1 7 1 2  
1 3 1 3  
1 2 1 4  
1 2 1 5  

1 1 7 1  

1 2 1 6  
1217 
12261 
1 2 2 1  
1 2 2 2  

1 2 2 3  
1.724 
1 2 2 5  
1 2 2 6  

1227 

123m 

12.71 
123? 

a:is:! 
1 4 1 2  
1 4 2 2  
7 3 1  1 

7 2 2 3  
P2Q6 
7 n 5 3  

7 1 7 5  
1 4 2 2  
7 3 3 5  
1 4 2 2  
7c115 
1 4 2 2  
7 3 5 3  
1 4 2 2  
7 1 7 5  
1 3 2 2  
7 3 5 3  
5 1 7 2  
7 2 3 1  
7 2 6 3  
7263 
1 m2e 
gbna 
1 3 4 4  
7R53 
lac14 
7 2 3 2  
7 6 5 3  
1 7 7 5  
13n2 
1 4 6 5  
8 0 3 7  
7 2 5 3  
GI345 
l l R l l 4  
n n 4 3  
71334 
7 2 1 3  
1 3 2 5  
1323 
7232 
O P 1 5  

1 4 2 2  

1 4 2 2  

on1 1 
1 3 4 5  
9650 
7 2 1 2  
7 2 6 3  

7 a 5 1  

7 2 2 5  

1 0 2 4  
1 4 2 8  

SET I 2 
Q A Y  
SHD 2 /LF? 
J H P  QAK+4 /YES, E X I T  
SHD I 2 /CR? 
JMP QAN 
XSK 6 / I S  THERE AN ANSWER F I E L D ?  
JMP QARFSH 
SHD I 2 / c ?  
JMP QAL 
SHD I 2 / *?  
JMP QAK 
SHD I 2 / A L T ?  
JMP DACA / R E I N I T I A L I Z E  
SHD I 2 /BACK S L A S H ?  
JMP QARFSH / I G N O R E  
SHD I 2 /RUBOUT? 
JMP QAL / I G N O R E  
SHD I 2 / T A B ?  
JMP QARFSH / I G N O R E  
STC , c5  / A C C E P T A B L E  CHAR 
JMP Q A O  / T E S T  N E X T  CHAR 
JMP Q A Q  / 7 4  B A C K  P T R  U P  BY 1 
JMP Q A Q  / 34  A 

L D A  I / O K ,  STORE I T  
a 
S T H  4 
J M P  3 A R F S H  / R E D I S P L A Y  

JMP QA0+1 
JMP QAHFSH / 7 4  I G N O R E  
-6882  
LDH 2 / T E S T  THE CHAR 
SAE I /RUBOUT? 
3 7  
JMP Q A Q  /NO, BACK P T R  UP BY 1 
S E T  5 
4 
SET 3 
4 
JMP .+2 
LDH I 5 /RUMP PTR 
LDH I 3 /GET NEXT CHAR 
JMP iJAO+1 
wop / I F  7 4  OR 34, R E P L A C E  CURRENT CHAR 

CLR 
S T H  5 
A Z E  /WAS I T  7 4  OR 3 4 1  
JMP .-7 /NO. C O N T I N U E  
JMP Q A O  /BACK PTR UP B Y  1 

QAL, LDH 4 / T O  HERE I F  RUBBOUT O R  < 

W I T H  B 

/ T O  HERE I F  CR 
OAN, X S K  6 

JMP QAK+4 / E X I T  R O U T I N E  I F  NO ANSIJER F I E L D  
JMP Q 4 D  
JMP iJARFSH / 7 4  MOVE PTR TO NEXT Q U E S T I O N  F I E L  

JNP Q A E + l  134 END OF BUFR, M O V E  P T R  TO F I R S T  

JMP QAN+2 

D 

Q U E S T I O N  F I E L D  

Q A O ,  LDH I 4 / S 6 R  
SHD I / +1 7 4  B E G I N  F I E L D  



1 5 4 5  
1 5 4 6  
1 5 4 7  
l5S'n 
1 5 5 1  
1 5 5 2  
1 5 5 3  
1 5 5 4  
1 5 5 5  

740P 
JMP 0 
SAE I 
3 4  
X S K  I tl 
%SK I 0 
JMP id 

/ +2 3 4  END BUFR 
/ +3 N E I T H E R  7 4  NOR 3 4  

/SOR TO D I S P  L I N C  CHAR I N  A C  
/ M U L 1  BY 2 F O R  I N D E X  TO ADDRESS OF 1 2 4 2  O A P ,  

T A B L E  
R O L  1 

3438  
4 P Q P  
3506 

ADD QAX+4 
STC 2 
ADD QAU 

/ADDRESS OF CHAR T O  OISP I N  XR2 
/ T H I S  I M S T R  CHANGES. E I T H E R  c)P OR 

1 5 6 1  
1562 
1 5 6 3  
1 5 6 4  
1 5 5 5  
1 5 6 6  
1 5 6 7  
1 S7R 
1 5 7 1  
1 5 7 2  
1 5 7 3  
1 5 7 4  
1 5 7 5  
1 5 7 6  
1 5 7 7  
i m a  
1 6 @ 1  
1602 
1643 
1 6 2 4  
1 6 3 5  
t6k16 
t i i a 7  
1510 
1 6 1 1  
1612 
1613  
1 6 1 4  
1 S l S  
1616 
1617 
162il 
1 6 2 1  
1622 
1 6 2 3  
1 6 2 4  
1 6 2 5  
1 6 2 6  
1 6 2 7  
1 6 3 2  
1 6 3 1  
1632 
lE33 
1 6 3 4  
1 6 3 5  
i63S 
1 6 3 7  
1 6 4 3  
1 6 4 1  - 

1 2 4 6  
1247 
1 2 5 P  
1 2 5 1  
1 2 5 2  
1 2 5 3  
1 2 5 4  
1 2 5 5  
1 2 %  
1 2 5 7  
1260 
1261  
1262 
1263 
1264  
1 2 6 5  
1 2 5 s  
1 2 6 7  

ADD PAU 
400 1 
STC 1 
4DD 5 
c O M  
ADD 4 
AZE 
CLR 
STC Q A I - 2  
4r)D Q A H - l  
DSC 2 
DSC I 2 
JMP 0 
L D A  1 
- 4 0 0 0  
ADM 
4 
S M P  QARFSW 

/ADD 4 TO X R I  TO SPACE CHAR 

/GET ADDRESS OF ANSWER BUFR 

/ S W I P C H z B  OR 7 7 7 7  
/ Y  COORDINATE I N  AC 

/ D I S P L A Y  CHAR 

/BACK UP P T R  BY 1 CJAO, 

QAT, 

/ R E D I S P L A Y  
/ 
/ S O R  
/ + I  F 
/ t2 H 
/ + 3  N E I T H E R  

1 2 7 4  
1 2 7 1  
1 2 7 2  
1 2 7 3  
1 2 7 4  
1 2 7 5  
1 2 7 6  
1 2 7 7  
13BB 

1 3 0 1  
1 3 0 2  
13E3 
1 3 0 4  

1365 
1306 
1 3 9 7  
1 3 1 0  

1 3 1 1  
1 3 1 2  
1 3 1 3  
1 3 1 4  
1315 

1316 
1 3 1 7  
1320 
1321 

L D H  I 1 
SHD I 
BGC?@ 
JMP 0 
S A E  I 

XSK I 0 
X S K  I fl 
JMP 0 

i n  

/ 
Q A Z  I 

O A K ,  

LDH I 3 
LDA I 
4n  
JMP Q A I - 4  

L D H  I 4 
AZE I 
JMP Q A O  
JMP Q A X  

LDA I 

/TO HERE I F  

/ I S  CURRENT CHAR B L A N K ?  
/YES, IGNORE 
/MOVE DOT FORWARO 
/ T O  HERE TO E X I T  W I T H  S K I P  

1 3 2 4  
GI473 
7 2 6 3  
7 4 2 4  

1 0 2 0  

1 1 4 0  
l e 8 4  
7 0 0 4  

matti 1 
ADM 
J A B  
JMP Q A R  

/CHARACTER PATTERNS 
/ K E D  0 t  I L L E G A L "  USED AS MARKER 

/ 1 : A  

fllrnl 
0 1 6 1  
4477 
7 7 4 4  

A l R l  
4 1 @ 1  
4 4 7 7  
7 7 4 4  



l h J 2  

1 6 0 4  
1 6 4 3  

1545 
1546 
1547 
1553 
1551 
1652 
1653 
1654 
1655 
1656 
IS57 
1663 
1661 
1B62  
1663 
1664 
l h 6 5  
1 6 6 6  
1667 
167R 
1671 
1672 
1673 
1674 
1675 
1676 
if77 
: 700 
1731 
1702 
1753 

17Cj5 
17bJfi 
17117 
171n 
1711 
1712 
1713 
1714 
1715 
1715 
1717 
1729 
1721 
1722 
I723 
1724 
1725 
I726 
17’27 
1733 
1731 
1732 
1733 

1734 
1735 
1735 
1737 

17.14 

Y 

1322 
13?3 
1324 
1325 
1326 
1327 
1333 
1331 
1332 
1333 
1334 
1335 
1336 
1337 
134b3 
1341 
1342 
1343 
13.14 
1345 
1346 
1 3 4 7  
1355 
1351 
1352 
1353 
1354 
1357 
1356 
1357 
136~4 
1361 
1362 
1343 
1364 
13-55 
1366 
1367 
137B 
1371 
1372 
1373 
1374 
1375 
1376 
1377 
14L44 
lAPl 
1402 
1493 
1434 
1 4 3 5  

14’26 
1487 
141P 
1411 

1412 
1413 
1414 
1415 

5177 
265 1 
4136 
2241 
4177 
364 I 
4577 
4145 
4477 
A R 4 d  
4135 
2645 
1877 
7713 
7741 
B O 4 1  
4142 
4B76 
1C177 
4324 
R177 
@3a 1 
3n?7 
7738 
3977 
7705 
4177 
7741 
4477 
3044 
4276 
11375 
4077 
3146 
5121 
465 1 
4P4? 
4077 
0177 
77g1 
0176 
7402 
8677 
7781 
1463 
6313 
u77n 
7007 
4543 
6 1 5 1  
4177 
nl?;llo 

Pfl83 
t l f l0Q 
B3t3sI 
7741 

4 5 4 3  
7476 
3634 
3747 

5177 
2651 
4136 

4177 
3641 
4477 
4145 
4477 

4136 
2645 
1@77 
771m 
7743 

4142 
4m76 
ln77 
4324 
8177 
9301 
3077 
7731 
3877 
7766 
4177 
7741 
4477 
3Q!44 
4276 
c1376 
4477 
3146 
51 21 
4651 
404P 
4A77 
Pi77 
7731 
a176 
74412 
9677 
77nl 
1463 
6314 
877P 
7807 
4543 
6151 
4177 
O @ B @  

2 2 4  1 

4844 

cle4 1 

P Y E D  
O A Y ,  4543 

7475 
3634 
3747 

/ 2 : 6  

/3:c 

/4:D 

/ 5 :E  

/6:F 

/ 7 1 G  

/11:1  

/12:J 

/13:K 

/15:M 

1 2 4 :  T 

/26:V 

/27:  W 

;’34:BACKSLASH I G N O R E D  ON I N P U T  
‘k:NOT USEO 
‘,YOT USEO 

’‘Y *’ 
/LODES 36:ALT, 37:RUBOUT NOT O I S P L  

/ A  4;cR .T, BACKSLASH 
/ I \  IBOUT, T A B  



174P 
1 7 4 1  
1 7 4 2  
1 7 4 3  
1744 
1 7 4 5  
1746 

1747 
175m 
1 7 5 1  
1 7 5 2  
1 7 5 3  
1 7 1 4  
1 7 5 5  
1 7 5 6  
1 7 5 7  
175R 
1 7 6 1  
1 7 6 2  
1 7 5 3  
1 7 6 4  
1 7 5 5  
1 7 6 6  
1757 
17713 
1 7 7 1  
1 7 7 2  
1 7 7 3  
1774 
1 7 7 5  
1 7 7 6  
1777 
2839 
?klO 1 
22?2 
2003 
2c1n4 
2'435 
2Ft36 
2037 
?E13  
? ? I  1 
7C.i 1 2  
2 @ 1 3  
2314 
2 P \ 5  
2F16 
2P17 
2P?c1 
2 P 2 1  
2 n 2 2  
20?3 
2 9 2 4  
2EP5 
2326 
26427 
PP3aj 
8 0 3 1  
2032 
2?33 
2234 
2935 - 

S)R@P 
300D 
7 5 0 @  
aclse 
70BR 
A070 

.JMP Q A O + l  
JMP Q A Q  
JMP Q A O  
JMP QARFSH 

/ 4 a : S P A C E  

/ 4 1 : x !  

/ 42 :"  

/ C O D E S  4 3 : l  4A:p 45:LF NOT D I S P L A Y  

O A V  
n 
5 1 6 6  
6526 

a 
a 
3 6 0 6  
nB41 
4 l @ 0  
9 0 3 6  
2050 
Eld5B 
3 4 0 4  
0 4 3 7  
9 5 0 @  
0 0 0 6  
0 4 0 4  
Q40A 
mol0 1 
0 0 n n  
R601 
4030 
4536 
3 6 5 1  
3 1 8 1  
3 1 7 7  
4523 
2151 
4122 
2 6 5 1  
7 4 1 4  
a477 
5173 
n 6 5 1  
1 5 6 6  
4225 
4443 
8 0 5 @  
5 1 2 6  
2 6 5 1  
5 1 2 2  
3 6 5 1  
2 2 0 8  

4601 
a a a z  

m 0 e  

2 
0 
1 2 1 2  

/NOT USER 
/46: 8 

/CODE 47: lAB NOT DISPLAYED 
/NOT \)SED 
/ N O T  USED 
/ 5 0 :  ( 

/ 51 : )  

/ 5 2  : t 

/53:+  

/ 5 4  I, 

/ 5 5 t . .  

/56:.  

/57 :0  

/66:0 

/ 6 1  : 1 

/62:2 

/63: 3 

/64:4 

/65 :  S 

/66:6 

1 6 7  :7 

/7v): 8 

/71:9 

/72:  : 

1 7 3 1  I 

/ C O D E  74:<.NOT DISPLAYED 
/CONSTANT 

/75:0  
/?IOT USER 



7135 
?R37  
2 ~ 4 n  
2?41  
3 0 4 2  
2P4.5 
2U44 
2 P 4 5  
2 9 4 5  
2 3 4 7  
2 ;4 7 vi 

2 P 5 1  
2 3 5 2  
2853 
2 P S 4  
X P 5 5  
2r655 
2cs7 
2m5g 
3('61 
2P92 
2R63 
? C 5 4  
2PFI.j 
2C456 
2 P 6 7  
2m7a 
2 P 7 1  
2372 
3 9 7 3  
287 4 
2V75 
2P7 f i  
2 c 7 7  
21r4n 
2131 
2 1 0 2  
2 1 1.: 3 
3 1 7 4  
7 1 3 9  
? l f l 6  
21C7 
2 1  10 
2111  
2 1 1 2  
2 1  13  
7 1 1 4  
2 1 1 s  

2117 
2 123 
2 1 3 1  
2122 
2123 
2 1 2 4  
2125  
2126 
21 2 7  
2 1 3 9  
2 1 3 1  
2132  
2 1 3 3  
2134 - 

1 5 2 1  laas! 

/CODE 76:B NOT DISPLAYED 

/77:? 

1 2 1 2  

O A N ,  NOP 
ADD OAU 
4 0 2 @  
2fi55 

/ 
OAF, DSC I 

6OaP 
JMP Q A I  

/ 

/ 
/ 
/ 
/ 
/KEYUOARD I N P U T  ROUTINE 
/ 
04KRBo6D36  /PDP-8 I O T  K E D  
OATSFa6B41  /TSF 
OATLS=6@46 / T L S  
/ 
G E T K Y D ,  LDA 

/END Q + A  

1 5 2 2  
1523  
1 5 2 4  
1525 
1526 
1 5 2 7  
1 5 3 n  
1531 
1 5 3 2  
1 5 3 3  
1 5 3 4  
1 5 3 5  
1536 
1 5 3 7  
154;: 
1 5 4 1  
1 5 4 2  

1 5 4 3  
1 5 4 4  
1 5 4 5  
1 5 4 6  
1 5 4 7  
15SpI 
1551  
t 5 5 2  
1553 
1 5 5 4  
1555 

1 5 5 6  
1557 
15513 
1'561 

1 5 6 2  
1563 
1 5 6 4  
1565 
1 5 6 6  

clLlfi3 
5 6 4 3  
2 3 0 1  
5 8 4 ?  
2802 
5 6 4 2  
5636 
0)4l'i 
6808 
05021 
6Q35 
l Q 6 O  
I'IRRO QATY, 
1129 
7 5 4 0  
64.31 
7en4 

JOB1 
1 6 5 1  
ng62 
7 7 7 E  
1nBR 
1 5 3 6  
1 4 6 1  
7 5 5 4  
7 6 3 5  
P 2 2 2  
7 5 5 1  

112m 
7 4 4 0  
n 4 5 1  
7 5 7 5  

1 4 6 1  
7572  
1n29 
B 3 3 4  
7 6 4 4  

/ 

/ 

/ 

fa 
STC QAEXIT+6  /SAVE RETURN 
ADD 1 /SAVE XRS 1 AND 2 
ST[: Q A E X I T + 3  
ADD 2 
S T C  Q A E X I T + 5  
S T C  Q A E X I T + l  
KST /WAS SOMETHING TYPED? 
JMP 3 /NO: E X I T  
I O R  
QAKRB /GET T T Y  CHAR, CLEAR FLAG 
STA I / S A V E  I T  
B 
ADA 1 
- 2 3 7  
APO IRETWEEN 2 0 @  AND 2 3 7 1  
JMP 3ACNTR /CONTROL CHAR, CHECK FOR CR,LF,TAB 

S E T  I 1 / N O  
JACHAR- 1 
SET I 2 
- 7  
LDA 
Q A T Y  
SAE I 1 
JMP .+2 
JMP QAEXIT  / I L L E G A L  CHAR, DONT ECHO 
XSK I 2 /CHECKED THEM ALL? 
JMP ,-4 

4DA I 
- 3 3 7  
APn /BETWEEN 240 AND 3371  
J M P  QALEGL /YES.  LEGAL CHAR 

SAE I 1 /NO.  CHECK FURTHER, 
JMP .+7 
LDA I /RUBOUT 
3 3 4  
JMP QATPE /ECHO BACKSLASH 



7135 
2136 
21 37 
2 1  4 3  
2 1 4 1  
2142 
2143 
3 1 4 4  
2 1 4 5  
3 1 4 6  
2147 
2 1 5 3  
2 1 7 1  
? 1 5 2  
2153 
2 1 5 4  
3 1 5 5  
21.55 
21S7 
? t e n  
2 1 6 1  
2 1 5 2  
2163 
21 6 4  
2 1 6 5  
2 1 5 5  
2157 
21  7G1 
2 1 7 1  
2 1 7 2  
2 1  75 
2 1 7 4  
2175 
2176 
2177 
22f le 
2 2 3 1  
2?Z2 
2343 
2234 
2235 
7 2 3 6  
22F7 
22 1 >? 
2 2 1  1 
221 2 
2213 
2214 
221s 
2 2 1 6  
?217 
2229 
227 1 
2222 
2 2 2 3  
2224 
2225 
2226 
2227 
2230 
2231 
2232 
2233 - 

1 5 7 6  

16B4 
16m5 
Ism6 
16c?7 
1 6 1 n  
!611 
1512 
1613 

1 6 1 5  
1616 
1617 
I62m 

1614 

1655 

11120 
An37 
7 6 3 7  

1 4 6 1  
7 6 3 5  

7 6 3 7  

l33E 
1 5 3 6  
7 6 4 4  
3535 
1563 
7 7 8 8  
7 6 3 7  

1468 
7 7 5 5  
7t321 
1 R29 
mn43 
5 6 3 6  
l f l 2 F  
0 2 1 5  
7 6 4 4  

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

1 ~ 2 a  

1 4 6 3  
7 7 5 2  
7 6 2 7  
tu23 
n v 4 5  
7 6 1  1 
1460 
7 7 5 1  
7 5 3 5  

me47 
7 6 3 7  

1 3 2 6  

L D A  I 
37 
JMP Q A E X I T + 2  / L E G A L  E X I T  

S A E  I 1 
JMP Q A E X I T  / I L L E G A L  

/ 

/ A L T  
JMP i l A E X I T + 2  / E X I T ,  DONT ECHO 

/ 
QALEGL,  L D A  

OATY 

ADO OATY 
R C L  I / S T R I P  IT TO 6-811 
7 7 8 8  
JMP Q A E X I T + 2  

JMP Q A T P E  /ECHO C H A R  

/ T O  HERE I F  CONTROL CHAR 
QACNTR, SAE I 

7 7 5 5  
JMP G A C K L F  
L D A  I /CR 
43 
S T C  P A E X I T + l  
L D A  I 
2 1 5  
JMP QATPE 
L D A  I 
212 
JMP OATPE 
JMP Q A E X I T  

/ 
OACKLF,  SAE I 

7 7 5 2  
JMP ,+4 
L D A  I /LF 
45 
JMP (JACNTR+S 
S A E  I 
7 7 5 1  
JYP Q A E X I T  / I L L E G A L  
L D A  I 
47 
JMP r J A E X I T + 2  / E X I T ,  DONT ECHO 

/ 
r J A E X I T ,  L O A  I /GET 6 - B I T  A S C I I  

ol 
SET I 1. /RESTORE XRS 
0 
SET I 2 
CI 
JMP / E X I R  SOR GETKBQ 

I S O R  T O  P R I N T  C ( A C )  
OATPE, IOB 

3ATI.S / P D P - 8  I O T  T L S  
L D A  
B 
S T C  . +4  / S A V E  RETURN 
I O B  
Q A T S F  / W A I T  FOR F L A G  
JMP .-2 
JMP / E X I T  

/ 
QACHAR, 2 4 3  /HASH 



2234 
2235 
2236 
2237 
2 2 4 3  
2241 
2242 
2343 
2 2 4 4  
2 2 4 5  
2 2 4 6  
2 i 4 7  
225R 
2251 
2 2 5 2  
2253 
2 7 5 3  
2255 
2356 
2257 
2 2 5 n  
3 2 6  1 
2 2 5 2  
2253 
2 ? 6 4  
2265 
2266 
2257 
2271 
2 2 7 1  
2 2 7 2  
2 2 7 3  
2274 
2 3 7 5  
2 2 7 6  
2 2 7 7  
2 5 s a  
2 3 3 1  
23L-42 
?3"3 
23P4 
3,375 
2335 
2 3 P 7  
2313 
231 1 
2312 
2313 
2 3 1 a  
2315 
2315 
2 3 1 7  
2 3 2 0  
2321 
2 3 2 2  
2 3 2 3  
2 3 2 4  
2325 
2326 
23-27 
2330 
2 3 3 1  
2332 - 

F ? 4 4  2 4 4  /DOLLAR S I G N  
B 2 4 5  2 4 5  /PER CENT 
3 2 4 7  2 6 7  /APOSTROPHE 
0300 380 / A T  S I G N  
P336 336 /UP ARROW 
g1337 337 /PACK ARROW 
rn0AF 4n /RUBOUT 
BP36 36 / A L T  

/END OF S O R  GETKBD 

R E F R E S H = O A I N I T + 5 3  

/ F R A M E  1 
/ M A R K 1 2  
/ T H I S  P R O G R A N  WILL FORMAT AND CHECK 
/ L I N C  T A P E S  FOR THE P D P - 1 2  

/ S E L E C T  O P T I O N  AND P R E S S  L I N E  FEED 
/Obi THE CONSOLE T E L E T Y P E  

/ S E L E C T  - 
/ 1 S T D  L I N C  FORMAT 

/ P 129 WORD FORMAT 

/ R l F j f l @  STI! R L K S  

/FRAME 2 

/MOIJWT T A P E  TO BE 
/MARKED ON THE R I G H T  
/REEL OF U N I T  1 

/ P L A C E  U N I T  1 I N  
/REMOTE M I T H  
/ W R I T E  ENABLED, THEN 

/ P R E S S  THE MARK S W I T C H  

/FRAME 3 

/ GOOD T A P E  

/ALLOW MARKED T A P E  TO REWIND 
/THEN SELECT O P T I O N  A N D  TYPE 
/ L I N E  FEED ON THE T E L E T Y P E  

I S E L E C T  - 
/ 1 MARK ANOTHER T A P E  



1 3 3 3  
2 3 3 4  
2335 
2 3 3 6  
2337 
2340 
2 3 4 1  
2 3 4 2  
2 3 4 3  
2344 

2 3 4 6  
2347 
2 3 5 3  
2 3 5 1  
2 3 5 2  
2352 
2 3 5 2  
2352 
2 3 5 2  
2 3 5 %  
2 3 5 3  
2 3 5 3  
1 3 5 4  
2 3 5 4  
3 3 5 4  
2 3 5 4  
2 3 5 4  
2 3 5 4  
2 3 5 4  
2354 
2 3 5 4  
2 3 5 4  
2354 
2 3 5 4  
2 3 5 4  
2,354 
2 3 5 4  
2 3 5 4  
2.334 
2354 
2 3 5 4  
2 3 3 4  
2354 
2 3 5 5  
2 3 5 5  
2 3 5 5  
2355 
2355 
2355 
2 3 5 5  
2 3 5 5  
2 3 5 s  
2355 
2 3 5 5  
2355 
2 3 5 5  
2 3 5 5  
2 3 5 5  
2 3 5 5  
2 3 5 5  
2356 
2 3 5 6  

2 3 4 5  

- 

8 6 4 0  
4 a 4 n  
4015 
f l122 
134B 

6 1 6 2  

/ 2 RESTART D I A L  

/FRAME 4 

/ T A P E  C H E C K  F A I L E D  

/ S E L E C T  - 
/ 1 Y A R K  ANOTHER TAPE 

/ 2 RESTART D I A L  

O S l ,  TEXT ZF M4RK 12 

H 
4318 
4 3 1 6  
4 v 4 e  
4t44P 
241g 
1 1 2 3  
4823 
2 2 1 7  
P 7 2 2  
8 1 1 5  
4627 
1 1 1 4  
1 4 4 0  
0 6 1 7  
2 2 1 5  
01124 
4Tjrp)l 
1664 
46403 
1 ?05 

H THIS PROGRAM WILL FORMAT AND C H E C K  
n 3 1 3  
4319 
4040 
4m40 
1 4 1  1 
1 6 0 3  
4824 
R120 
P523 
44305 
1 7 2 2  
4 9 2 4  
1005 
4329 
6 4 2 n  
5 5 6  1 

6 2 4 3  
H L I N C  TAPES FOR THE PDP-12 

H 



2357 
2357 
2357 
2397 
2357 
2357 
2357 
2357 
2357 
2357 
2357 
2357 
2357 
2357 
2357 
2357 
2357 
2357 
2357 
2357 
2368 
2360 
2360 
23643 
2360 
2360 
2369 
2368 
2368 
2360 
23RGl 
2368 
2368 
2360 
2368 
2368 
2361 
236 1 
2362 
2352 
2362 
2362 
2362 
2362 
2362 
2353 
2363 
2364 
2364 
2364 
2354 
2364 
2364 
2364 
2364 
2364 
2384 
2364 
2364 
2365 
2 3 6 5  
2366 
2366 
I 

@ 0 5 4  
51055 
0056 
9057 
a661 
0P61 
9062 
On63 
e1064 
0065 
0 8 6 6  
91047 

(607 1 
On72 
me73 
0074 
9875 
0076 

pJ077 
0108 
0101 
mlA2 
R103 
a104 
0105 
9106 
0187 
01 10 
al l 1  
91 12 
9113 
0114 
8115 

at370 

B X l E  

a117 
R129 
0121 
e122 
0123 
8124 

a125 

0126 
01127 
0138 
0131 
8132 
0133 
8134 
0135 
11136 
0137 
014e 

a141 

0142 
9143 

1643 
1048 
4048 
4023 
1514 
0503 
2448 
172a 
241 1 
1716 
4n01 
1604 
4020 
2205 
2323 
4014 
1116 
0548 
0605 

@584 
4310 
4049 
4640 
1716 
4024 
1Q05 
4003 
1716 
2317 
1405 
de24 
8514 
R524 
31211 

0543 

H SELECT OPTION AND PRESS L I N E  PEED 

H ON THE CONSdLE TELETYPE 

4R43 
0623 
8514 
0503 
2448 
4674 

6143 
FSELECT < l  

4043 
0648 
4061 
4040 
2324 
0440 

1603 
4086 
1722 
1501 

2443 

0643 
0640 

1411 

F 1 S T D  L I N C  FORMAT 

F 



2365 
2366 
2366 
2366 
2366 
2366 
2366 
2366 
2366 
2366 
2357 
2367 
2379 
2370 
237B 
2376 
2370 
2378 
2378 
2378  
2378  
2378 
237@ 
237  1 
237 1 
2371  
2372  
2373 
2374 
2375 
2375 
2375 
2375 
2375 
2375 
2375 
2375 
2375 
2375 
2376 
2376 
2376 
2375 
2376 
2375 
2376 
2376 
2376 
2376 
2376 
2376 
2377 
2377 
2377 
2377 
2377 
2377 
2377 
2377 
2377 
2377 
2400 
24cIO 
I 

0144  
0145  
0146  
0147 
a158 
e151  

0153 
0154 

mi55 

mi52 

0156 
0157 
a1651 
8161  
0162  
0163 
0164 
8165 
8166 
11167 

0178 
0171  

9172 
8173 

0175 
8176 
R177 
a208 
0281 
82CIJ2 

mi74 

8293 
8204 
n205 
4)206 
n2P17 
p1216 
5121 1 
9212 
a213 
8214 
0215 

E1216 
p1217 
?)22pI 
a221 
0222  
51223 
0224 
8 2 2 5  
?226 

0227 

4028 
4e4e 
6162  
7140  
2717 
2284 
4Bn6 
1722 
I S 8 1  

2443 

R643 
0640  
4802 
4040 
707 1 
6640  
2324 
0448 
4882 
1413 

2343  
3408 

4386 
4A15 
1725 
1624 
4824 
012n 
CIS40 
2417 
4882 

F P 129 WORD FORMAT 

F 

F B 896 STD ELKS 

0 2  

D S 2 A p  TEXT Z 

F MOUNT TAPE T O  9E 
0543  
0640  
1501  
2213 
0504  
4817 
164A 
241A 
0540  
2 2 1  1 
0718 

2443  
0640  
2205 
6514  
4P17 
0648 
2516 
1124 
4P61 

5643 

F MARKED ON THE R I G H T  

F REEL OF U N I T  1. 

F 



2431 
24Ul 
2401 
24111 
2301 
24nl 
2431 
24Ul 
2481 
24nl 
2492 
24fi2 
2432  
2Af13 
2484 
248.5 
2485 
2496 
2406 

?AB7 
2418 
2410 
2411 

2411 
241 1 
241 1 
241 1 
241 1 
241 1 
2411 
2412 
2412 
2412 
2412 
2412 
2412 
2412 
2412 
2412 
2412 
2412 
2422 
2413 
2413 
2414 
2414 
?414 
2414 
2414 
3414 
2 4 1 4  
2 4 1 4  
2414 
2414 
2 4 1 4  
2414 
2414 
2415 
2415 
2415 
2416 

2487 

2411 

- 

323n 
9231 
g1232 
?I233 
!I234 
0 2 3 5  
8236 
0237 
n24n 

n241 
R242 

9243 

a245 

82 A5 

0247 
3 2 5 0  
a25 1 
a252 
3253 
9254 
e a 5 5  
a256 

8257 
g26n 
3261 
0262 
'1263 
R264 
3 2 6 5  
2266 
a267 
01270 
927 1 

9272 

9273 
Q274 
8275 
9276 
Q1277 
6300 
8301 
3382 
8303 
9304 
~7305 
9306 

m3e7 
03101 

R643 
064P 
2014 
6183 
0540 
2516 
1124 
4861 
APll 

1643 
3406 

4340 

43431 

F PLACE UFlIT 1 I N  

0 2  
D S 2 B p  TEXT Z 

4343 

4343 

4340 
4386 
4022 
pJ515 
1724 
6543 
2711 
241R 

F REMOTE WITH 
4P43 
664n 
2722 
1124 
8543 
c1516 
81P2 
14@5 
@ 4 5 4  
4024 
l@lr)fi 

1643 

8666 
4306 
6629 
2205 
2323 
4024 
1p105 
4n15 
8122 
1340 
2327 
1126 

B31g 
4334 

F WRITE ENABLED, THEN 

F 

F PRESS THE MARK SWITCH 

6 2  



2 4 1 7  
24211 
2 4 2 1  
2 4 2 1  
2 4 2 1  
2 4 2  1 
2 4 2 1  
2 4 2 1  
2 4 2 1  
2 4 3 1  
2 4 2 2  
2 422 
2 4 2 3  
2 4 2 3  
2 4 2 3  
2 4 2 3  
2 4 2 3  
2 4 2 3  
2 4 2 3  
2 4 2 3  
2 4 2 3  
2 4 2 3  
2 4 2 3  
2 4 2 3  
2 4 2 3  
2 4 2 3  
2 4 2 3  
2 4 2 3  
2423 
2 4 2 4  
2 4 2 4  
2 4 2 4  
2 4 2 4  
2 4 2 4  
2 4 2 4  
2 4 2 4  
2 4 2 4  
2 4 2 4  
2 4 2 4  
2 4 2 4  
2 4 2 4  
2 4 2 4  
2 4 2 4  
2 4 2 4  
2 4 2 4  
2 4 2 4  
2 4 2 5  
2 4 2 5  
2 4 8 5  
2 4 2 5  
2 4 2 5  
2 4 2 5  
2 4 2 5  
2 4 2 5  
2 4 2 5  
2 4 2 5  
2 4 2 5  
2 4 2 5  
2425 
2 4 2 5  
2 4 2 5  
2 4 2 5  
2 4 2 6  .. 

9 3 1 1  
0 3 1 2  
3 3 1 3  
g 3 1 4  
n 3 1 5  
0315 
01317 

J32P 

m32t 
8 3 2 2  
9 3 2 3  
0 3 2 4  
a 3 2 5  
0 3 2 6  
6 3 2 7  
0 3 3 8  
8 3 3 1  
3 3 3 2  
a 3 3 3  
a 3 3 4  
1 3 3 5  
A336 
5 3 3 7  
834V 

a 3 4 1  
3 3 4 2  
R343  
3 3 4 4  
3 3 4 5  
6 3 4 6  
9 3 4 7  
a 3 5 3  
3 3 5 1  
3352 
3 3 5 3  
(4354 
3 3 5 5  
8356 
g 3 5 7  
6360, 

0 3 6 1  
m362 
8 3 6 3  
9 3 6 4  
p1365 
8 3 5 6  
!4367 
v 3 7 9  
@ 3 7  1 
01372 
$7373 
m374 
a 3 7 5  
9 3 7 6  
m377 

S40D 

D S 3 ,  TEXT ZF 
6 5 4 3  
91648 
4 0 4 ~ 3  
n 7 1 7  
17pI4 
4 3 2 4  
61?P 

F GOO0 TAPE 

F 
m543 

1046  
n 6 4 3  

4O40 
9 1 1 4  
1 4 1 7  
274B 
1 5 0 1  
2 2 1 3  
e 5 0 4  
4 8 2 4  
a12m 
0546 
2 4 1 7  
4 8 2 2  
8 5 2 7  
1 1 1 5  

0 4 4 3  
1 8 4 3  
4 0 4 0  
2 4 1 0  
8 5 1 6  
Ac123 
0 5 1 4  
m503 
2 4 4 6  
172u7 
2 4 1 1  
1 7 1 6  
43Ot 
1 6 @ 4  
4 3 2 4  
3 1 2 3  

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

16BS 
4 0 0 6  
0 5 @ 5  
0 4 4 3  
1 7 1 6  
4 9 2 4  
1 @ 0 S  
4 8 2 4  
a 5 1 4  
0 5 2 4  
3 1 2 0  

n 5 4 3  

H ALLOW HARKED TAPE T O  R E W I N D  

H THEN SELECT OPTION AND TYPE 

1 4 1 1  

H L I N E  FEED ON THE TELETYPE 



2 4 2 6  
2 4 2 7  
2 4 2 7  
2 4 2 7  
2 4 2 7  
2 4 2 7  
2 4 ? 7  
2 4 2 7  
2630 
2 4 3 3  
2 4 3 1  
2 4 3 1  
2 4 3 1  
2 4 3 1  
2 4 3 1  
2 4 3 1  
2 4 3 1  
2 4 3 1  
2 4 3 1  
2 4 3 1  
2 4 3 1  
2 4 3 1  
2 4 3 2  
2 4 3 2  
2433 
2433  
2 4 3 3  
2 4 3 3  
2 4 3 3  
2 4 3 3  
2 1 3 3  
2 4 3 3  
2 4 3 3  
2 4 3 4  
2 4 3 4  
2 4 3 4  
2 4 3 5  
2 4 3 6  
2 4 3 7  
244(1 
2 4 4 8  
244B 
2 4 4 9  
244D 
2 4 4 3  
2 4 4 n  
2 4 4 0  
2 4 1 q  
2 4 4 8  
2 4 4 3  
2 4 4 3  
2 4 4 1  
2 0 4 1  
2 4 4 2  
7 4 4 2  
2 4 4 3  
2443 
2 4 4 4  
2 4 4 4  
7 4 4 4  
2 4 4 4  
2 4 4 4  
2 4 4 4  - 

9 4 8 1  
@ 4 @ 2  
0 4 8 3  
94m4 

1.1406 
0 4 8 5  

0 4 0 7  

3 4 1 8  

3 4 1 2  
3 4 1 3  
a 4 1 4  
8 4 1 5  

11417 
0 4 2 @  
a 4 2 1  
g 4 2 2  

7 4 2 3  

3 4 2 4  
n 4 2 5  
3 4 2 6  
0 4 2 7  
13430 
0 4 3 1  
3 4 3 2  
0 4 3 3  

3 4 1 1  

214x6 

I3434 
0 4 3 5  

8 4 3 6  
q 4 3 7  
pl44pI 
9 4 4 1  
R442  
a 4 4 3  
g 4 4 4  
a 4 4 5  
R 4 4 6  
0 4 4 7  
0 4 S P  

n 4 5 1  

R452  

9 4 5 3  

0 4 5 4  
G455 
3 4 5 6  
0 4 5 7  
m46e 

6 1 4 3  

0 6 4 3  
a640  
6 1 4 6  
1 5 8 1  
2 2 1 3  
4plB1 
1 6 1 7  
241pI 
8 5 2 2  
4 9 2 4  
1128  

n 5 4 3  

8 6 4 3  
6 6 4 3  
6 2 4 3  
2 2 8 5  
2 3 2 4  
0 1 2 2  
2 4 4 0  
e 4 1  1 

8 1 1 4  
4 3 3 4  

0 6 4 3  
0 6 4 3  
4 c 4 n  
2 4 8 1  
26'1GJ5 
4 a 9 3  
10R5 
8 3 1 3  
d e 0 5  
0 1 1 1  
1 4 8 5  

n 4 4 3  

0 6 4 3  

6 6 4 3  

0643  
8623 
0 5 1 4  
erSQ3 
2 4 4 3  

F 

FSELECT e 1  

F 

F 1 M A R K  ANOTHER TAPE 

F 

F 2 R E S T A R T  D I A L  

0 2  

D S 4 ,  T E X T  ZF 

F TAPE CHECK FAILED 

F 

F 

F 

FSELECT e l  



2 4 4 5  
2 4 4 5  
2 4 4 6  
?A46 
2 4 4 6  
2 4 4 6  
2 4 4 5  
2 4 4 6  
2 4 4 6  
2 4 4 6  
2 4 4 6  
2 4 4 6  
2 4 4 6  
3466 

2 4 4 7  
2 4 5 6  
2 4 5 6  
245M 
2 4 5 8  
2 4 5 0  
2 4 5 3  
2 4 5 a  
2 4 5 0  
2 4 5 2  
245m 
2 4 5 1  
2 4 5 1  
2 4 5 2  

2 4 5 2  
245.3 

2 4 4 7  

2 a s 2  

245,d 

4 4 6 7  
1 4 6 3  
(8464 
@de5 
3466 
9 4 6 7  
a 4 7 n  
4 4 7 1  
11472 
m473 
!4474 

05137 

851B 
q511 

7 4 6 1  

43O6 
4 3 @ 6  
4 0 6  1 
4 8 1 5  
4122  
1 3 4 8  
O l i f i  
1 7 2 4  
lB05 
22411 
2 4 6 1  

2005 

4 3 @ 5  
4 3 8 6  
4 0 6 2  
484CI 
22B5 
2 3 2 4  
or122 
2 4 4 0  
8 4 1  1 

0 1 1 4  

4 3 0 6  
4 3 3 4  

F 

F 1 M A R K  ANOTHER TAPE 

F 

F 2 RESTART D I A L  

F 

0 2  



4 G T A R  5 
B K R N I  4 4 7 1  
BKBcilS 4 4 7 0  
BLKCNT 4 3 4 4  
S L Y L P I  4 4 2 6  
0LKLP2 4 4 4 3  
8LncY 44i757 
B T E S T  4 0 7 7  
3 1 T A B  4 4 7 2  
C F R L K  4 6 6 6  
CYECK 4 6 3 5  
C f l ! l N T A  4 4 6 5  
COllNTR 4 4 6 6  
PLrlDP 4 7 3 7  
OSPl 4620  
9 S P 2  41Fb  
D S P 3  4 2 B 3  
DSP3R 4 2 1 5  
D S  1 5a0 i 
@ S 2 A  6 1 7 2  
OS28 6 2 4 3  
OS3 6311 
O S 4  6 4 3 6  
DT 2CI)pIa 
FBLK 4 3 4 s  
FRSTGO 4 6 0 7  
GETKBD 5 5 2 1  
HERE 4 2 6 4  
KBLOCK 4352 
Y l 3 1 T A B  4 5 1 3  
K H E R E  435'7 
K I E M  4 3 4 5  
KIII l  4 3 4 6  
K h k I T  4 5 1 1  
K V A I T I  4 3 4 7  
K k N K D  4 3 5 3  
K K M X W D  4 5 1 2  
KWPTAP 41'31 
l(l'lnt6 4 5 R 6  
C C 3 O B  4 3 5 1  
K5?52 4 5 1 3  
K 7 7 6 4  45n7  
LTAPE 4 0 4 1  
HAR7S!J 4 / 4 4  
n V K q T  4 1 3 7  
GNMARh 4 l P 2  
p(?:3HAR A534 
PTAPE 4 8 6 1  
Dk'BTAP 4 5 3 5  
Q C F  son4  
O A C A  5815 
O A C Y A R  5 6 5 5  
O A C Y L F  5 6 2 1  
O A C N T R  SED4 
G&3 5 9 2 5  
Q I E  5 3 5 3  
O A E X I T  5635  
Q A F  5 5 1 4  
Q b G  5 E 6 2  
QAH 5 1 1 4  
Q A I  5 1 3 1  
0 A I h l I T  5flfln - 



G A J  5 1 3 5  
9 CK 5385  
C A K R B  68515 
QAL 5 1 7 5  
OALEGL 5 5 7 5  
O A M  51P1 
QAbJ 5 2 2 3  
0P.Q 5231 
3AP 5242 
Q A r J  5263 
QAPFSH 5853 

QATLS f i@ACi  
QATPE 5 6 4 4  
O A T S F  tip141 
O A T Y  5536 
Q A l l  55B6 
Q A V  5316 
O A W  5 5 1 3  
Q A X  5 4 7 4  
Q A Y  5412 
CIA2 53R1 
RbLkNO 472n 
REFQES If453 
RERRIJR 4 7 4 7  
R E T 2  4 1 5 4  
R L O O P  4 7 1 4  
S T n I A L  4016 
?EMPA 4 4 5 7  
W A I T  46633 
NBLKNI! 466u 
I.!LBI)P 4 6 5 4  
WMtNT 4 6 3 4  
UPCODE 4626 
WMKWD 4 6 2 8  
WPLOOP 4 2 7 2  
WRT4P 4 2 3 1  

Q A T  5271, 








