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0 1. ABSTRACT 

MARK12 is used to fonnu' ''rd ·,"',:!y lincerrin(•d f(J 1.J:::: for use on the PDP-·12. The formatting is LINCtapc 

format_ The opHon Df "S T.A.!·,:D1~.:(['" (256 wo;·,:i.) or •. 1 Sj:>(ocial 129-w.:ro:! forn;c1'· is gi vcr·,. The progrqrn forrnats the 

tape, writes c~ pattern in e•Jch b!·:d<; c:heck~ 'he .,'1ecb;um on oil blocks, ch•:icb •:iii backward block mJmbers 

and finally checks oil doio rrc"r: 1 •• !• . .>;· dnb bbck. 

2 . J [·~1 ui pmeni· 

2 .2 Storage 

3. LOl-\Oi NC PRUC"; .. :r,, 

4. STARTING P!:l.)C DUR'' 

a. Be _sure.r~oc·essor ~s s·i"opped_; 'nor·ri.::·rd·nril'1 pr(:~ss fh.(~ s~·op ~'Nitc~! !f n~cess·1.ry. 

b. Pret;S T,/() Pt(~$f::~· -,v';t'.1 ~!,1~·.~ iit•i,.i;:· ·:;v./tc!:i ~.~t f.") L u·,l(~. 

c. Press ST ART 20. 
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5. USAGE AND OPTIONS 

When MARK12 is started, the following displax will appear on the console scope: 

THIS PROGkA~i 1,JILL FORMAT AND CHE:CI{ 
LINC TA~FS F"Ok THF PDF-12 

SELECT OPTJON A~D PRESS LINE FFFD 
c~: THI; Cf l\•,'.:;(iLF TFLFTYf'E: 

Sf'.LECT 
I 

The user now presses 1 or Pon the console teletype. All other responses are rejected and a response can be 

changed by typing Rub Out or the new response. After the type of tape is selected and LINE FEED is pressed, 

the following display will appear: 

o('IWT Ti\FF Tfl HF 
tiAJd·:r.r.i o~· THF F< IGHT 
l'EFI. 0F W·' IT I· 

PLACF ll~'JT I T' 
hP'i1TF 1 : ITH 
~·11;; l TF F .''f',F' lFD, TH~·~· 

The user does as asked above. The program will examine unit l to be s-ure it is selected.with write enabled. 

Then it wil I try to set the MARK flip-flop which requires the console switch to be depressed. When all is correct, 

the tape display will disappear and the tape will move. The process of checking the unit may cause the tape to 

move slight! y; therefore, it is suggested unit l be placed in remote just prior to actually marking the tape. 

There are three complete passes down the tape and back. These are formatting, writing and checking. When 

the checking process is complete and correct, the following display will appear: 
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f;(•0D TAPE 

Al.LC'':' ~-'f~hf(FD TAPE TO f\F\•;Jf'm 
THEN SFLFCT OPTION A~D TYPE 
L.INF FEFD ON THE: TELETYPE 

SELECT 

2 RF5TAHT DIAL 

This means that the tape is good and may be used as desired. Option 1 takes the user back to the first display. 

Option 2 returns to the Dial system. 

If the check was not correct, the following display will appear: 

TPP~ C~ECk F~llfU 

:)FL FCT 

~PriK ANOTH~h TAPf 

This means the tape is not to be used. The return options ore the same as for a good tape {see Section 6 for a 

discussion of check fai I ures). 

6. MECHANICAL CONSIDERATIONS AND FAILURES 

The correct operation as wel I as formatting of tape requires that the tape travel and path be smooth, clean, 

and steady. The following items are ,suggested for most reliable operation: 

a. Be sure heads and guides are cleaned. 

b. Mount reels squarely on hubs. 

c. Before marking a new tape, run it .a 11 the way onto the take-up reel and back to the 
supply reel to insure optimum alignment between guide and reel. 

d. Observe tape motion and be sure the tape is not lifting off the head. If it is, the 
transports require service. 

If there is a check fail Ure and the above itemS are Satisfactory I then the tape iS most likely defective• 
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6.1 Formats 

The Standard LINC Format contains 512 data blocks each containing 256 data words. The 129-word format 

option will generate 1536 data blocks each containing 129 data words. Most all tape programming and usage is 

and will be with the Standard LINC Format tape. Some special applications that simulate PDP-8 DECtap~ will 

have use for 129-word formats. 

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 informa-

tion on how to do this. 

STA!'!DARD LI NC F(•fd<AT 

Repeated 
532 

times 

Repeated 
1568 

times 

102 Li WC'RD~· 

/1(·~95 '.!Cf~[)~' 

l '·!('I\ D 
':!C'F.D 

2~~ 5 HC1rWS 

I 11!C1f.-D 

3 ':!C'FfY 

I \ffkD 

I 1:!C'h l' 
5 ':! 0k fl~· 
R ~-JC'h )')~~ 

?f;\/jf'. ':.'\.".hf)~-

1~>9 •:!Chi) FC•h~·f'T 

1(1?4 l:ICii<D~~ 

4V95 •,1CkDS 
t·!"h n 
1 •• : f;r\f"l 

I 2f' l:J':"!kOS 
!·'('!\[) 

3 ~ .. , r·r~ 1 J ~: 

I '.!(·hi! 

I • .. 1 rr, r.1 
~ '.:1N;;D,'3 

!fl23 ':IOkD5 
10211 '·!CkD!:-: 

Ff\Cl''T END ZOl'\E: 
n:rf\'T It~ 70NE 
F\'.'D PLCCf< Nlll''BEh 
G.1..i/'.\RD ':!C'f\D 
Dl\TA l·!ClkD 
F 11'\A'\. DPTA \·!OkD 
Cl-:FCI< ':!Chi! 
GI 1Md1 1:'(•1\D 
r,1<•·11) hLOCY i''.l't-f'Fi' 
It-'• ZOl\•F 
Fl 1,!AL 11"' zo~·F 
F p•AL FMJ zo~:E 

F'hCNT '~l'Tl /O;o,!F 
Fi;,o~n Ir•. ZCNE 
F':!D f.'l (»Cl• Nl Wl-<Fh 
GLl\f\ll ~.JClhD 

Df\Tt\ ':JCi,05 
Fl~'t'IL !JP.TA •.·:C.F:D 
C f-''T f< •·'Cid)!) 

Gl'AHll ': C.hO 
Bf<. ':'D Bl OC I< ~!lit' h l':h 
:w znr-.s 
FJl\!AL H' Z(H\F 

Fil'lf\I Fl" f.'.01\F 

Note there are 8 and 15 data blocks respectively for each format at the front and end of}he tape. These allow 

smooth searching and turn around. They are not used for data. 
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7. FLOW CHARTS 

DSP 1 

SET UP FOR DISPLAY, 

GOOD TAPE I 
ALLOW MARKED TAPE 
TO REWIND THEN 

SELEC. T OPTIONJND . TYPE LINE FEED ON 
THE TELETYPE 

SELECT 
1 MARI< ANOTHER 

TAPE 
2 RESTART DIAL . 

__ J 

r-~~~:P~v~AG~q~: W l LL 
00 Ui?MAT AND CHECK 
L ir~C TAPES FO!~ THE 

j ?r;i:•. 1 2 

I SELECT OPTION MW I 
PRESS L!NE FEED ON I 
THF. CONSOLE TEL.I:::·- ., I TYPE; 

I 
: SELECT 
! '>TD L!MC I 
! FOP.MAT I 
; p 12\.l WORD I 
L_ ___ ------~~:'!_~_r __ , 

ONMARK If 

\r TURN~ 
. MARK FF j 
'------r--· --~ 

SET UP FOR DISPLAY, 
TAPE CHECK 

FA I LEO 
SELECT 

l MARK ANOT HEFI 
TAPE 

2 RESTART DIAL 

_T ___ _ 

I 
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---·-----·------------. 
DSP 3 

SET UP a a A 

DISPLAY IT AND 
ACCEPT INPUT 

DSP1 
\RESTART MARK12l 

RESTART DIAL 
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8 
- DSP2 ___ , 

Ll
--·-·-----···1 SET UP Cl 8 A 

B DISPLA( 1•1 
4 LINES OF TE':;- I 
SHOWNTORIG!-11) ·-···-··· · .... ,... ............. _J 

I 
,I, 

[ ---- -·-·1 SEL.t:Cl UN l l 1 
ANG FWD f.,,Ol l(1hl 
-··--·-----,.-·· ··-···- ..... _. 

7 

f MOUNT TAPE TO BE I MARKED ON THE .RIGHT 
1 Rf.EL OF LINIT 1 
l PLACE UNIT t IN 

REMOT.F. WITH 
WHITE ENABLED, THEN 
PRESS rm: M.l\RK SWITCH 

EXIT 
SUBROUTINE 



(.:~ 
"--·r--

r ___ _l __ 

I PICK UP 
TAPE DEFINITION 

! VARIABLE 

SHUT OFF Mt..1~K r. F 
AND BAt:~ T<\PE 
INTO SAFE MARKED 
AREA 

[ ________ ___. 

8 
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e 
WAIT 

WRITE FWD BN 

PICK UP OTHER 
VARIMJLES ABOUT 
THIS BLOCK 

WRITE 1st 
12 DATA WORDS 
ANO FORM BKWD 
BN 

WAIT 

WRITE DATA 

/ALL DATA 
<._ W'.ll~DS DONE 

'-.. ? ., . 

WAIT 

("""Fi"NAl: MARK 
\_ WORD -- -

WRITE 3 CHf.CK 
MARK WORDS 

WAil 

REVERSE BLOCK 
NUMBER 

EXIT 
SUBROUTINE 
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PJCK UP 
VARIABLE 

WAIT. 

WRITE A WORD 

EXIT 
SUBROUTINE 

10 

DATA WORD TO 
TB REGISTER 
GET MARK CODE 

CLEAR TAPE 
FLA.G AND 
EXIT SUBROUTINE 

HALT 

\. 



001hl 
0001 
0002 
0003 
0004 
000s 
01i:j[,:L:) 

0007 
;i)~10 

0011 
0l-U 
0013 
0014 
0015 
0016 
00:7 
0020 
002 L 
0022 
017123 
ee?ri 
k.~025 

0020 
0027 
00.rn 
I? 031 
~032 
0033. 
0034 
003:; 
0036 
\~037 
i.1040 
0041 
13042 
0043 
0044 
0045 
0046 
e047 
0050 
0051 
0052 
0053 
0054 
0055 
0056 
01b7 
0060 
0061 
0062 
0063 
0QJ64 
0065 
0066 
0067 
0070 
0071 
0072 
0073 
H74 
·H75 

-

0i::i 6 
i"I:~ 1 7 

0020 

<'1701 
7300 

0643 
0021 - 7000 
0022 2001 
0e23 0762 
0r>,24 6;036 

0025 1"'00 
it026 21762 
?-027 :'..420 
e: Lil 3'1 6100 
~031 6052 
i?I032 1420 
0033 2('!00 
0034 6072 
Z035 612120 

0036 1.,00 
0037 :P62 
1Hl4" 1420 
0041 0000 
0~42 7053 
0Z43 1420 
it)~44 6100 
0045 7053 
ee46 1420 
16047 2000 
011'50 7053 
0051 6020 

•21 

/MARK PROGRAM FOR POP-12 
/SY R.J.CLAYTON 
/5-30-69 
/COPYRiGHT 1969, Ol·GITAL 
/MAYNARD I" ~SS. 

/VERS!C~ ~AHK12-0 

SEG.MNT 2. 

LMODE 
•16 
STD!AL, 7tl1 

73;::0 

------

• 
EQUIPMENT CORP, 

/READ A GROUP INST. 
/THIS WILL OVERLAY DIAL 
/WHICH STARTS AT 4020 

OT=2000 /THIS IS A CONSTANT USED 
/FOR REFERENCING CHAR T~BLES 
/IN THE DATA FIELD 

/THIS IS THE STARTING POINT OF 
/THE MARK PROGRAM. OSPl IS THE 
/FIRST C!SPLAY WHERE THE USER 
/PICKS TH( 'YPE QF TAPE TO 
ltOR~AT . 

DSP1, L';F 3 
J"'" QA!N!T 
OT 051 
Al~S 
.;MP DSPlR 

LOA 
ANS 
SHD 
b'.;.Zll' 

JMP LTAPE 
SHO I 
2000 
JMP PTAPE/ 
JMP DSP1 

DSP1R, LOA 
AillS 
SHD I 
0000 
JMP REFRESH 
SHD I 
6H0 
JMP REFRESH 
SHD I 
2000 
JMP REFRESH 
Jl'!P OSPl 

iJUST lN CASE 
!GO TO Q AND A SUBROUT, 
/f"IRST FRAME 
/LOCATION FOR ANS. 
/COME HERE TO REFRESH 

/HERE AFTER L l NE FEED 

!GOOD SELECTION 

/ALSO GOOD SELECTION 
/GO BACK FOR A GOOD 
/SELECTION 

/COME HERE to REFRESH 

/NO ANS YET 

IA WRONG ANSWER HAS 
/BEEN GIVEN 

• 



0076 ---

0077 
0100 
fH01 
ei02 
i1H3 
~' j_~~ 

eie5 
:Cle6 
~107 

0110 
0111 
2112 
Cll..S 
0114 
0115 
0116 
e111 
ill12!ii 
1"121 
0122 
0123 
01?4 
0125 
0126 
0127 
0130 
121131 
0132 

e 

0133 
16134 
0135 
0136 
0137 
014\!l 
0141 
0142 
0143 
0144 
0145 
0146 
0147 
0150 
0151 
0152 
0153 
0154 
0155 
0156 
0157 
0160 
0161 
0162 
3163 
0104 
0165 
~Hoc 
0167 
.0170 

/PROGRAM TO WRITE A 
/STANDARD LINC FORMAT TAPE e 

iCZ52 1002 LTAPE, POP 5~"-1 
PMCDE JMS ONMARK /GET MARK TUR~ED ON 

4('53 
42)54 
4;;';55 
4"56 
4~57 
4?61.1 
4il61 
4062 

4.3i 3 

4eo3 
4064 
40fl5 

4066 

ltl~67 
0~n0 
01C71 

!Ziil72 

4073 
4074 
4075 
4076 
4077 

41 ~"" 
4101 

41".12 
4103 
4104 
4105 

41fil6 

0107 
0110 
0111 

: 7 .... 2 
nz0 
/777 
·"l ~ "' , 
: '·'"' &,..- l~ 

777e 
7 :' 7Z 
~ .~ 2 4 

2'Jl5 
3;a1~ 

4 '" e' l' 

6"_ 41 

lZ2ft 
j_l\00 
6635 

e!002 

4313 
,4 712 
2~1210 
7777 
02e1 
7760 
7763 

3~40 
0J05 
1777 
20011! 

6141 

rn20 
3~00' 
6~35 

LMOOE 

JMS I KhRTAP /GO WRI1E THl TAPE 
20£i /BEGIN!NG EM 
7777 /BEGINlNG [M 
04e0 /256 WORDS PER 8LCCK 
-10 /FIRST F~D 3LK ~UM8 
-10 /FIRST 8KWD BLK ~UMB 
1024 ;TOTAL NUMBER or 8L0c~s 

/INCLUDES A FEW AT F~ONT 

0005 
00H~, 

4000 

Ll NC 

LOA 1 
1000 

/AND BACK ~OR TURN AROUNO 
/NO OF IM ~ETwEEN BLOCKS 
/NUMBER QF FINAL IM CODES 
/NUMBER OF FINAL EM CODES 

/TO LINC MODE 

JMP CHECK 

/NO OF ~LOCKS TO CHECK 
/CHECK WILL FINISH 
/THE JOB 

/PROGRAM TO WRITE 129 WORD 
/LINC FORMAT TAPE FOR TC01 
/SlMuLAT!ON. 

PTAPE, · POP 
PM ODE 

JMS ONMARK 
JMS I KWRTAP 
2000 
7777 
0201 

00~4 
0004 
(,)'100 

"? 77 2-
77 ?2-
1 Cl I 't 
oo 015" 
aoo"/. 
'oO oiif 

-20 
-15 /THE OFFSET HELPS SEARCH 

/ON TAPE WITH SHORT BLOCKS 

LMODE 

3040 
011!5 
1777 
201110 

Lli'<C 

LOA l 
3000 
JMP CHECK 

/NUMBER OF DATA BLOCKS 

iH71 
0172 
fat73 

) 
0112 4231 KWRTAP• WRTAP /CROSS .PAGE REF• 

) 

lll1 74 

/AP£ 

,13€,.c;.., 6~S 

BC.G. 1:/V\S 
wl:>S/ iJ \.OC..K 

I ~r FWT> 9t..'t<.. 
f s r e"£:> at...K. 
,,,,..,,. \... S\.\(..S 

t:l'I s 
FittA~ 
f'tNA~ 

e>e.1"w iu::s 
rM$ 
£1"1S 

.e 

ff{ ·~If, 71 
I bt/llJ/ /HE #e./IJ 1/1£f!:.i<otl roR.. 

()llA Rkt.tN ~ l.JJ I/ r; L..1 r1 c "111 PE. S 

71-le:. F C'1 t..uw1 "a. t::..R "w GE.> /t119R.K. 

Bz..oc..KS ¢ - 1777 

~ - IS77 

ll{sreALJ er-

ASS LOC. 

et S'2t{ 

£/S-3 '2-. 

W'AS 

{(.,'-'I 

J 6oc 

<:Ji. T1D 

~2.1 

:J..oao 

) 



0i15 
0176 e 0177 
0230 
z~i1 

l2~2 
:/i2?3 
~20~ 

7.20>-J 
.~.? t:: 
e2~· ;· 
221.~ 

e?i..1 
021? 
iO 21-3 
;a 2:. 4 
Z2'!.. '.'.' 
0210 
02l7 
022.il 
e 2 21 
a 2 2 
2223 
V'.?2'1 
02-;:·:i 
0(!26 
02? 7 

;;; 2 vJ 
0231 
02-~2 
:~233 
;~ 2 .3 :ti, 

0235 
02.)6 
kl 2 .s 7 
02~0 

0241 
;; ?4 2 
k-12 4 ,5 
J244 
0245 
i~46 

0247 
.12')1:; 
e251 
1t2:i2 
121253 
02;4 
iZ255 
J256 
02')7 
lil26:J 
026"~ 
k;lb..: 
1"26.~ 
V:.264 
ezo5 
0206 
t267 
IZ~7121 

0271 
0(72 ___ ., 

/SUSROUTJNE TO TEST TAPE TR~NSPORTS 
/ANO MARK SWITCH TJ DETER~l~E ~riAT 
/IT IS OK 10 MARK TAPE. 
/~UST ~AVE UNIT 1 SELECTED 
/~UST HAVE UNIT 1 WRITE ENABLED 
/MUST THEN P~ESS ~ARK SWITCH 
/SUBROU-T!NE wlLL PREVENT BASH!tl!G 
/TAPE ON UN JT 121 

P!"ODE 

• 

4113 ' 1 02 01\MARK, 0012'0 
4::4 o~41 LINC 

LMODE 

ll15 7 ~00 OSP2, JMP QAINIT /USE Q A~D A ROUTINE 
.:16 2:57 OT OS2A /AS A O!SPLAV RO~T!NE 

~ 1 102 
~ 2 ~16 

~ 2 12? 
i 2 44 

; :·2 3 >'5lr. 
li24 ~l52 

r>:25 7 e~ 
l:26 2 30 
?~.2' .?. 62 
l:3~ .~~~16 

;:; 31 3;,64 
i. 32 .,';77 
0 33 i.224 
t: 34 0133 

r135 :020 
e-1~0 5t!i0 
r137 0:;00 
i:4(' 
~141 
r;. 42 
.... -143 
'.'!44 
l .... ~~ 

•': ij 6 
t: 14 7 

::-150 
ei51 
eis2 
0153 
1!154 

"i151 
'l 11 1 .. _ _, .. -~ 
:.'5010 
:i:54 
·~46;3 
5 ~- .... 7 

:::5~ 

6:55 

~321' 
t¥}24 
~500 

5152 
61.15 

OMKST, 

ANS 
NOP 
LDA 
k114 4 

108 
6152 

/THIS WILL BE THE FIRST 
/~AL~ or TrlE DlSPLAf, IT 
/JS JONE WITH fHE TAPE 
/GOING BACKWARD. 

/SET UP FCR UN1T 1 ANO 
;roRwAR~ ~QTJON 

JMP QAINIT 
OT os2B 

!DO SECOND HAU OF i:-l!S 
/OlSPLA) 

ANS 
i'IOP 

SET I 4 
-1ee 
xS'< l 4 
JMP .-.1 

LOA l 
5000 
!OB 
6151 
CLR 
IOB 

/THIS LCOP EQUAL!tES 

/THE FhO ANQ BKWD 
/MOTIO~ TIMES 

/SELECT MA!NT REG TO 
/LOOK AT UNlfS A~D MTN 

6154 /SHOULD HAVE ~~:T l, 
SAE l /WRITE EN~Bl[O, A~D 
5777 /FWD MOT!0\ 
JMP • +2 /NOT YET 
JMP MARKSw 

LOA I 
ee24 
I08 
6152 
JMP OSP2 

/START BACKWARD HCT!ON 

/GO 84CK AND TRY AGAIN 

• 



0?. 77 
c· ., • .. ........ .., •. 

Z5k_> 

l: 3 :l d 
l;jl::c 

(324 
~3:'.l,:: 

~316 
03iP 
03:.(; 
,, '·. ,, 
~ -~ J.. ..!. 

33'.. -~ 
:·~ 3 .l 5 
:1 :3: t., 

~)'? 

3.31 t-
0317 
12132;.'. 
:n.::i 
~~ 3 2 {-_ 
''..' --, 
'. ,)~ v 

ll-~2 4 
032? 
0326 
0327 
l!J331c 
l!J3~1 
0332 
0333 
l:jjj4 

033? 
0336 
0;)3 ~· 
034J 
0341 
0342 
0343 
0;s44 
0345 
l!J346 
0347 
035}1 
0351 
0352 
0353 
;11354 
l1355 
i6356 
0357 
1213 60 
~} .3 ~) '!. 
~3o2 

0363 
0364 
ill3o? 
0366 
0367 
0370 ) 
0371-. 
0372 

., ~ .,; 
t'..f.i(.:·.1-

:: fl 11 
~161 t.L~2:. 
,,., t:-: '~ ~~ 

.~~3 ?47l 
1:6' S•S? 

~SC l 1 
ROL ! 5 
L i:t. ! 
_,:-1;:: O~~ST 

I Ii'< { T:. s::. T ' ~; t. FL 0 p . 

/REA:· :- 8AC;\ 

I \ ~_. T .., ~. ~ F q [ SS t:. ·) 

. . • "~ 
1<. .... ~ 

, ~· 2 ~~ T2 , . ~JP /7J ~:Ft ~JJ[ 

/~~R~ :LI~ ~LOP iS ON 
/A~O ~APl !S ~~D MTN. 

t.1.c c z ~~ 
4:_~7 :..~_5 

t: 17 ~ ~ ... <: 

0n0 
021'11 

0202 
i32Z3 
0204 
0205 
it206 
~2'37 
~210 
~211 
0212 
U213 
0214 

0215 
0216 
0217 
~220 
i::221 
u222 
"223 
::221. 
0225 
il225 
:a227 
0t!3C 

7200 
2276 

1:'762 
62:5 
1J00 
.n62 
1420 
~100 
6a20 
:420 
5?0J 
St16 
6n0 

1.~03 
ll762 
•_42~ 

5HM 
7~53 

142'11 
S2J.~ 
., ?5.3 
:42~ 
!lll 
7f53 
62i:l 

PMOOE 

i.4200 

CLA 
6151 

JMP ONMr1"V.: 

/SET TAPE MA.INT REG. 
1SC \OT 6~54 ~!LL 
1T~ANS~~R •C TO 18 

iuSP3 
/THIS ROUTINE rs USED AFTER :~[:Kl~G 
/A TAPE THAT THIS PROGRAM MA~~E0 
/~ROM HERE THE USER CALLS DIAL OR 
/MARKS ANOTHER TAPE 

LMOOE 
OSP3, 
OT 053 

DSP3R, 

Pl10DE 

JMP QA!NiT tTO OISPLAv RDUJiNE 
/CHECKING ROUTINE SETS 

ANS 
JMP DSP3R 
LOA 
ANS 
SHD l 
6100 
JMP DSPl 
SHD I 
6200 
JHP. STDIAL 
JHP OSP3 

LDA 
ANS 
SHD I 
6100 
JMF REFRESH 
SHD I 
6200 
JMP REFRESH 
SHD I 
0210r. 
JM? REFRESH 
JMP DSP3 

/THIS LOCAllON ~OR FRAME 
/3 OR fRA;--i[ r, 

/REFRESH RETURN 
/RETURN FROM LlNE fEEO 

/NO~ T[S; THE A~S~ER 

/REJECT wRONG ANSWERS 

IA BAO ANS~ER ~AS Gl~EN 

) 

e 

,-

) 



it!J 3 
.1!3 4 
:. 3 5 
i!-S 7 t 
?"37 
;;' l;' 

~' .... '-' -
7i : .. l ~::: 

l .:"t ~· ~ 

l t. 2 -
?~ 5 
z.: " 
z ~ ' 
24:~ 

z 41:. 
24:2 
z l: 3 
24:4 
Z4 5 
24 t 
l4 7 
l4 ~ 

l42: 
~ ~ c· '... 
242::C 
24 2t. 
212~ 
l ~2 ~ 
~42.7 

Z43Z 
z .·~ 5 ~ 
e· 4: 2 
04:~ 

~4 ..5 4 
;_>4 3:i 
3-13t 
0437 
:~ 4 4-2. 
'~ 4 111 

j 44.:. 

~~ 4.; ~( 
); ~ to! 4 
·~ ... . 
l' I.. 4 5 
l4'ib 
,34-:-
i;.JG :;- z.' 

~ 4 ij ~ 

245~ 

"45 :' 
.!454 
~45:: 

,'.'4" t' 
kJ4,,., 

~.: .j. t ! ' 

f:1~c1 
i.) 4 t.:. 

') 4 t: 
3464 
0465 
0466 
04b7 
iJ.470 

e 

112 3: <1300 
4232 7?013 
'1233 : b31 

4234 2231 
4235 3345 
4236 15 31 
4237 22 3j 
424~ n46 
.... 2 4: '..631 
4 ;:"4 2 2?31. 
42~ 3 3? 74 
d;?44 163: 
4 2'1? 2<31 
4246 . 3343 
4247 16-31 
4250 ::>? .3 ". 
4251 5 '.:-! 75 
4252 ~- 631 
4253 2?31 
4254 7?.40 
4255 3344 

4;:5t; ,~~~5,1 

4257 3?47 
4t6e .-1')1 
4261 6152 
4262 6141 
426-3 .'.<60 7 

4264 1 .345 
4?65 4753 
4266 ~7~1:HJ 

4267 i_ 34 6 
427e 475.3 
4271 00]7 

4272 134 3 
4" 7 < (. v 475;:> 
4274 J;l00 
4_?75 '~ :12' z 
4276 1031 
4277 4753 
4300 0017 
4301 2343 
4302 70;210 
4303 2275 
.. -l'lr A .., ~12111. 

/SUBROUTINE TO WRITE TAPE' 
/CALLING SEQUENCE: • /JMS WRTAP 
/NO QF BEGINING EN2 ~ARKS 

IND OF 8EGlN!NG IM 
/NUMBER OF WORDS OF JA;A 
IF I >IS T F W 0 8 L 0 CK ~ ·J Mi3 ER 
/FIRST bKWD BLOCK ~U~ciER 

/NUMBER JF 3~JCKS 

/NO OF IM BETWEEN BLJCKS 
/NO OF F!NAL IM 
!NO CJF FINAL EM 
/RETUR~ l0TH WORD AFTER JMS 

WRTAP, 00e0 
CLA 
TAD I WRT AP 
l Sr WRTAP 
OCA KIEM 
TAO I WrtTAP 
!St WRTAP 
OCA Kl!M 
TAD I WRH.P 
!St wRTAP 
OCA ~RLOOP+2 

!AD l WRTAP 
!St WRTAP 
OCA FSLK 
TAD l WR TAP ' lSt WRTAP 
CCA wRLOOP+3 
TAO l WRTAP 
!52 r;RTAP 
CMA 
DCA BLKCNT 

HO KHERE 
OCA l KkA!Tl 
TAO K0200 
6152 
LINC 
6000 FRSTGO 

HERE, TAO r<lEM 
JMS I KWMKQ 
eeu 
TAOK!JM 
JMS l K"MKD 
0017 

WRLOOP, TAD F3LK 
JMS l KBLOC'\ 
02Z0 
Zzi:L~ 

TAD l WR T A.P 
-.JMS l KWMKJ 
0017 
i Si'! FSLK 
NOP 
!Si WRLQ0P+3 
l\!flP 

/SAJE NO OF END MARKS 

/SET UP NO J~ ~RDS. 

/SET rwo BLOCK NO • 

/S~T gKWD BLOCK NO, 

/GO SYNC WITH TAPE WORD 

!CLEAR TAPE WORD FLAG 
/IOT TO CLEAR 

/THIS !S LINC JMP INST, 
/RETURN ~ILL BE lN 8 MODE 

/NOW WR!lE FIRST ENO MKS. 
/ACTUALLY GO ~RITE IT 
/CODE ~OR EM 
!NOW WRITE THE BEG!N!~G 
/IM MARKS 
/CODE FQR JM 

/GO wRITE IT 
/NUMbE~ QF WJRGS 
IB~wD 3LCCK Nu~8ER 

/WRITE IM BET~EE~ BLOCKS 
/l~CREMENT BLOCK NUMB. 

-• 



04 
Z4 
'~t. 

l4: .. -

?~ 7 t 

,_' 
~ •' .. _ .. 
~- :;- t:, :.. 

?5t~ 
? ::.. -, ~ 
"- ..ILi.._ 

05,)4 
< ?£5 
~:?;.o 

..: 52} 
35H~ 

Z51 :. 
05:2 
05:.3 
'0:314 
~5.~ ., 
c?:lc 
~517 
052;· 
215? 1 
i?i:'.2 
0523 
e524 
?S25 
0526 
1;1,?2 l 
05 -~ 2 
k; .~: 
05.32 
,.:::; ... ~ i.:;•.,,,,_,v 

0534 
(.'':>35 
05.Sb 
~5 :5? 
054i 
J541 
0542 
J543 
~54 4 
121545 
~546 
,15117 
i550 
13551 
0552 
7'55;,i 
0554 
~555 
0551' 
l'5 ~;, -

e 

JS6t? 
0?~.:. 
t'.!?e~ 
0563 
0564 
0505 ) 
0566 
li567 . 
.-.e.~,. 

43fe5 
43@6 
4307 

344 
272 
231 

~3!.:" ~747 

4. !- ::._ ~'.. 

4 3:.~ 
~~~3 

t.3: 4 
4315 
4316 
4317 
4.32~ 
4'~' ..... ~ ... 
4322 
4323 

~324 
\.~ 32.5 
(:326 
?327 
l'33l 
0331 
?:S .. ; l 
0333 
~334 
~335 
;;336 
2337 
234i 

' ' ' 

7?. 421 
·. ::-,:s 1 
~231 
4:33 
,1'117 
L'.>31 
2231 
~ 153 
':I~,, 2 0 
6141 

;:,;, i 1 
7'•101 
~~2 6 4 
7 7 2 7 
l .il22 
~(~24 

11'500 
6152 
2225 
'i 3~rn 
3'? 2 4 
63S0 
~£102 

4341 7200 
4342 5631 

4343 
4344 
4345 
4346 
4347 
4350 
4351 

.i352 
4353 

;';'00 
0:3011! 
);,00 
U00 
4~121121 

4263 
!1200 

4400 
462121 

~·~,,,,..._,,, 

LMODE 

PMOOE 

FBLK, 
BLKCNT, 
KIEM, 
KI IM, 
KWAIT1• 
KHERE, 
K02i(J0, 

!Si! BL CNT 
JMP .lR OGP 
ISt WR AP 

.;MS >\"A! y: 
l l: -7 

:LA ,:M 
TA~~ l ~Tt.,:J 

iSil ~ii< AP 
JMS l ~l<KJ 

0017 
TAG l WRTAP 
!St .;~FAP 

JMS I K~MKJ 
001iJIO 
L!NC 

CLR 
AXC 
SET I 4 
·-5 ii) 
LOA 
22124 
108 
6152 
XSK I 5 
.JM? • -5 
XSK i 4 
JMP ,-7 
PDP 

CLA 
JMP I WRTAP 

liJ!iJ00 
2lliJi:l0 
0000 
0(llliJ 
WA!i 
HU<E-1 
0200 

KBLOCK, BLOCK 
KWMKQ, W~KWD 

•4400 

/DONE ALL BLOCKS YET? 
~NO e 
/WRfTE ~IRST OF THE 
l'~E ~ ~AL :M, ALLEC ~ iS 
/~AY - :L' JJ~ ON T:~ I 

,~~;,: tRE A 8 l P~ES3 ~ 
/AT -:--1 S P~i ·.i~ 

/~RITE FINAL iM MARKS 

/WR!TE ~INAL ENO MARKS 

/CLEAR MARK FLOP 

/DELAY A W~lLE A~~ 
!BACK UP lHE TAPE ON 
/UN! r : SO THAT CHECK 
/PROGRAM CAN TEST THE 
/TA Pt 

/ALL DONE GO BACK 

/VARIABLES 

/WILL BE INCREMENTED 

/CROSS PAGE REF. 

/SUBROUT!~E TO ~RITE A BLO~K 
/OF TAPE 
;CALLING SEGUENCES: 
/JMS BLOCK w!TH FWD 3LOCK NO IN 
/THE AC. 
/FIRST LOCA'lON AFTER JMS CONTAINS 
/NUMBER OF DATA WROS :N BLOCK ). 
/SECOND LOCATION ArTER JMS CONTAINS 
~AACKWARn BLOCK NUMBER 

e 

) 



Z571. 
0572 
Z573 
es74 
0575 
,'.')}:) 

C,5 7 i 
V.:6.U 
lb\?~ 

'~ = k;2 
~- ~ i-~' 
? , ,, ~ ~ .. ~· 

c~ ~:.. 

z:,~ c 
oi)bl7 -
06'. (3 
06:1 
;j s.:. !' 

~6 !'3 
iil61.t 
2615 
~616 
06'. 7 
36 2~) 

·' 

-

e 02 j 
Z622 
06?3 
0624 
0625 
06C.6 
0627 
.,630 
0631 
0632 
M~n 
0634 
11!635 
0636 
J6.3 7 

0642'. 
0641 
064? 
~643 
0644 
2!645 
0646 
0647 -
0e5e 
0651 
116~2 
166'53 
0654 
06':.'5 
0t·56 
00::>7 
~660 
~661 
cbo2 
0663 
0664 
~(>65 
·~66 

- - , .. , 
t..' • -

4 4 ~·: 

440? 
44k'3 
4.<l~ 4 

44k'5 
44l6 
441l7 
4410 
4 41.1 
~412 

44~3 
441.4 

4415 
4416 
4417 

4420 
4421 
4422 
4423 
4424 
4425 
4426 
4427 
41130 
4~31 

4432 
4433 
4434 
4435 
4436 
4437 
4440 
4441 
4442 
4 4 43 
4444 
4445 
4446. 
4447 
445111 
L451 
4452 
4453 
4454 
4455 
4456 
4457 
4460 
4461 

/ THIS ROUTINE WILL WRIT~: 
I- - SM <FWO> • • • 

'·' .. './\ 
7 ~~ ~ ;1 
4 7 ~ ~-

2' .ft.16 
": .503 
7; 4(~ 
,.H'.6 
74 3!?-

-: tl ~., 2 
4 5;~ 
4Z2 
2t>'? 
2\.'r:; 
Erv 
L\7 0 
271 

4711 
0002 
1307 
.5266 
131ri' 
3?67 
~- ~ 13 
4711 
.~~u 1 
12 7" 
7004 
32 716 
7430 
1.667 
12 71 
3271 
2267 
2~66 
5226 
l.H3 
4 711 
i011 
?.2o5 
5)43 
1313 
4711 
J-313 
7325 
•P12 
.llJ01 
4711 
0002 
1271 
47°11 _,.._""i 

I GH 
I OM <MIN. :4• MA;(. 4296) 

I >M 
I C~ (THREE WORGSl 
I G ~~ 
I S~ 18KW0l 
I 

BLOCK. e~i0 
CMA 
JMS I KWAI'" 
01.116 
TAD i BLOCK 
CMA CLL 
TAD K0~16 

StL 
HL. T 
SNA 
HL,T 
DC1\ COUN! A 
lSt GLOCK 
TAD I BLOCK 
DCA 8K8NS 
DCA 8KBNA 

JMS I KWAlT 
'3002 
T.AC' K7764 
DCA COUN.TB 
TAD K81 TAB 
DCA TEMPA 

BLKlPl• TAO K5252 

BLKLP2, 

Jr1S l KWA l T 
0011 
TAG 8KBNS 
RAL 
UC.A 8i<i3t-.S 
SE 
TAO l TEMPA 
TAD BKBNA 
iJCA 8Ki3NA 
!St TEMPA 
!Si' COUNTB 
JMP BLKLPl 
TAD K5252 
JMS l KWA!T 
00H 
IS~ COU~TA 
JMP 8LKlP2 
TAD K5252 
JMS : t<wA IT 
0013 

/uS D l\ COMP. ~ORM 
/~R TE FhD BM 
/B~ C~ NO CODl WORD 
/GE ~O OF OATA WORDS 

/LESS THA~ 14 WORDS 

/SPEC!FJ[G 14 WO~G5 
/SAVE N~MBER OF WORDS 
/MO\IE PO!~~ 1 t.R 
/GET BKwD BLOCK ~0 
/SAVE IT 
/CLEAR 9KWRD BLK 
/tSSEM2LY REGISTlR 
/wRlTE GLiA~O WORD 
/G0AR2 MARK CODE 

!COU~T OF 12 
/SET UP BIT TABLE PO!NT~R 

/WRITE :Si 12 
/wGRJS Ai:D FORM 
/BKWRO BLK NO FOR 
/~RITING ON TAPE 

/GET A BlT 
/COMBl~E WllH QlHER 
/BITS ANC SAVE THEM 
/~OVt PO!N1ER 
/[JONE 1.i YE f 
t'-.;0 
/WRITE REST or OATA ~OROS 
t~R!TE OA~A ~ORO 
/OAiA MARK CODE 
!DONE YET 
/NO 

CLA !AC STL RAL 
.,MS i Ki'MKWO 
020: 

/~RIT Fl~AL MARK 
/FINA MAR~ CODE 
/WRIT 3 CH~CK WORDS 

/C;-iECKMt.RK COOE 
/WRITE GUARD ~ARK 
/G\JAf;C MARK SODE 

JMS I KWA lT 
0002 
TAO BKBNA 
JKS I KWAJT 
nn=n.., 

/WRITE BKWD BLOCK .NO, 
~?.ACKWiRO SLK NO COD~f~·~-'-~~..;;,;.~----------------------------................ .. 



@8)£ 4463 22E0 l3t OLC~~ 
~671 4464 5620 ~~P I BLOC< 

~-~·~· ~·7-1 Nvn::.!'*f~IV I f'C- t vn., .. 

/OR BACK 
?,67<: 6 446'5 ~;,0~ OUNTA, l 
2673 ~ 4466 32l0 OUNT3, l 

/'C0U'i~£.'.R r,o OilATA ,iRC'.: 
/C0U~1ER 1ST wCROS 

~674 4467 ~~00 EMPA. l /;.( '.\iJO~ LSAGE 
is vE 8~~G e~ ~s M~L~~ 
I~ ~~ 8K8w~ 3\ TH T 

t57~ 4477 :Jl~ K3~s. iizz 
:~16 4471 ~!0! ~e~a. 222: 

lw LL ~E ~RITTE'.\j ~ ;A~E 
i677 
370 
J70 

~472 0402 3:TA3, i4:: tT•8L~ 0SED T" FD~~ 

'3A:•wAqG ~L~~~ ' 
~,? 
~ u 

~-- ?._, 

~l7•"4 

'~ 7 05 
J706 
;3707 
~ 71 ~~ 
;J7:. 2.. 

~7:'.2 

0713 
<'lll4 
iJ715 
~~ 7: 6 
2717 
;P2i:.1 
0721 
0722 
J7 2:.S 
't724 
?17') -
, '~, 

lJ 726 
02 7 

2l7 :w 
07.H 
0732 
J7;)3 
0n4 
<.1735 

~}, 7 -~ 0 
J7~S7 

0740 
{ f41 
0742 
il743 
0744 
074? 
0746 
0747 
0750 
:/'l7~1 
il7~2 
l7'Jj 
;~ 7.54 
l"i..J, 
Oi?t 
-~ 7 ~ ~· 
J761'. 

4 4 7 3 .i. ,, i ;~ 

4474 J.~2;~ 

4475 4.~~~: 
44 76 .1:A20 
44 77 'H4/ 
4:>~~ ·~ 00 
4':;01 ? ;_,<;; 
450? ?. 01 
45C 3 ·j ~~~~ 

4504 :tl ?4 
.. 4505 J 1~· 

4506 7! Z1 16 
4507 7764 

45111' 4472 
4511 460<l 
4512 4"20 
4513 52~2 

K0016, 
K7764, 
K81 TAB, 
KWAIT. 
KWMKwO, 
K5252, 

v4600 

,... ~ -. 
-1., L· 

I).,.~ 
L <;L 

~;-2 

Z.2~;: 

U4>: 
0100 
Z2?2 
iz ~:: 
20~<: 
00ii4 
001i 

l2 6 
n 4 
5:. 1'2 
l'IA lT 
W~K\.IJ 

525? 

I S 0 'i S -t t I~ T 5 

/SUBRO~T!NE 10 WAIT FOR COMPLETION 
/OF CURR~NT TAPE WORD 
/ANO THEN TRANSFER QATA TO TAPE 
/CONTROL FOR T~E NEXT WORD 
!<4 LlNESl 

/CALLlhG SEQUENCE: 
/JMS WAIT FOLLDhED av MARK CODE 
1TO BE GENERATED. THE AS 
/CONTAINS THE DAiA ..iORD T~ 
/BE ~RITTEN WITH THE ABOVE 
/MARK CODE. 

/PROGRAM MUST RETURN WITH THE 
/NEXT ~ORD Tb BE h~!TTEN w!TH!N 
/42 MICROSECONDS 
/TKlS SUBROUfi~E TAKES UP TO 
152 ~JCROSECO~OS IF SYSTEM CYCLE 
1TIME WERE TO GET ·as SLOW AS 
1:.1 ~lC~OSEC. 

~7b1 4600 0Z~0 ~All, 0UZ 
6154 /PUT DATA WOR0 iN TB 

/THE ACTUAL wn~o ~RITTEN 
/O~l THE TAPE ).L. BE H1E 
/COMP Of' T!oiE ,,,fa.SER JUST 
IPLA·CEO IN THE TB REC. 

l762 4601 6154 
0763 
i!l764 ) 
0765 -
0766 

e 

) 



rA767 
0770 
li771 
0772 
~773 
{; 7 7 (, 
'/J77'5 
~3 7 7 6 
t,7 77 
lltZ 
::.zn 
:.l:' 2 
102.3 
1ZZ4 
1e~5 
lf1l!iJ6 
~0e7 

1210 
1\H1 
1012 
:..:0u 
!.014 
121') 
H'. ~ 6 
1 ~jl 7 
102J 
1021. 
li"?? 
102.3 
1l2'­
; ·'~? 5 
.iZ2t-
1027 
103~ 
:0 ~l..1_ 

032 
236 
234 
1~~5 
; 03t, 
1037 
l<H0 
1041. 
Hl42 
1<74 3 
.;.044 
1045 
1046 
1047 
10::>0 
105::. 
111152 
10~3 
~ 25" 
.10~? 

:J,6 
::.057 
1060 
1061 
1062 
1063 
i0~4 

4602 7300 
. '."". 

CLA CLL 
TAD I WA IT /GE-T MAR~ COD • 

Hl4 6141 LINC !GO TO LINC ~~ . ·96e3 · 1600 · 

LMODE /TEST TC SEE le- TAPE 
C6i15 v1G 3 7 
Ze;.26 lCV";Ji. 

7tZ7 .~417 

t: t~l ... '-;l;7 

?.t: 1 - .~ 2 l; 

;.'612 :;::00 
;>613 l ,? ~ 2 

.i:t14 :J 152 
4ll5 22012 
4f1.6 7 2i?.~ 

4617 5600 

4620 (h~0ill 

4t21 7 ~ 41 

462? 3.23 4 
~ 6 2 ~~ '..52.l 
4624 3226 
4625 420J 
4626 ~'.100 

4627 2234 
46~0 5?.?5 
46:.h 720fiJ 
4632 2220 
4633 ?62i21 

t634 r~~H!0 

SXL I 17 
H1-T ll'!ORC "F is \j;.>, IF SO 

/THE\ ~E HAV£ DELAYED 
I AN!:; A'-L IS LOST, 

FRSTGO• SXL 17 /i'.40W WA l r ~o~ iAPE WORD 

J~P • -1 /FL.IP f~2P 

LDA 
~211.'l'. 
POP /TO PQP 8 MGOE 

PM ODE 
6152 /CLEAR TAPE F~AG 

IS2 WA!i /!NCREME~T PETUR~ 

CLA 
JMP I WAlT /GO BACK 

/SUBRQUl!NE TO hHITE A NUMBER 
/WORDS OF A GIVEN MARK CODE 
/CAL(ING SEQUENCE: 
I IS JMS MKWRO FOLLOWED BY CODE WORD. 
I AC CONTAINS NU OF WORDS TO BE WRITT \ 
/THIS SUBROUTINE ADDS 17 tYCL~S TO TH 
/WAIT ROUTINE AND MUST BE CALL[~ WITH \ 
/20 MICROSEC.QF THE LAST WAI! E~!T. 
/THIS ADOS 1e M!CROSEC. TO THE ~A!T 
/EXIT TIME 

WMKWQ, 0~00 
CMA !AC 
[)CA WMCNT /SE~ UP ~O OF WROS. 

T il.D I hMKWD 1PIC~ UP MARK COOE 
OCA ~JMC0Dl 
JMS WAIT /GQ WRITE A ~QRO 

WMCODE, 0000 /HOLDS '•ARK CODE. 

IS2 WMCNT /00:-JE ALL WORDS YET 

JMP .-3 /NO 
CLA /'rES GD 8.0CK 
iSi! WMKWO /INCREM£Nl RE'iJRN 

JMP I WMKWO 

wHCNr. 0000 

/SUBROUTl~E TO CHECK THE TAPE THAT HAS 
/JUST BEE~ WRITTEN, ENTER CrlECK w!TH !HE 
/TOTAL NUMBER OF POSITIVE DATA BLOCKS 
/IN THE AC.Tri£ SUBROUTINE W!L~ ~RITE 
/A PATTERN OF 11+11•11 ETC. IN EACH BLOCK 
/THEN BACKWARD BLOCK NUMBERS ARE CHECKED 
1TUC:-t.1 &Ii Ri ncKc; A.;:!~ i::u:·An TNTO r.niH' ~!llfl 

"'· . I e 



1066 
/THEIR CHECKSUMS VER!f IEO. THEN Pit. \.A'> I 

1367 e /DA TA BLOCK !S CHECKED TO ,BE su~E ALL 

;.nz /DATA IS CCRRECT, e 0 
ll l'"'_ 

• 

1.. ~7 2 /EX iT IS TQ Q$P3 RQUT!~E WHICH TELLS 

• <T. - .7 ;THE USErl ! i=" TH[ TAP:: IS GOCJ GR. 8AD 
- . . •. 

:~;~ 
/AND ALLC~S ~OQE ~AR~!NG CR ~~·UR~ f Q 

" ~ ·7: ICIAL 
-.1.J.'. I.;,. 

~lit 
~- ~~ 7 .:; LMODE 
.. ~ ·;,,,. :.~. 5 4?66 CHECK. STC C~-E.LK 

/SAVE ~~MREH O' BLOC~S 
l. ..... t. 

- :. ...... ~ 
:- ,, (· {~-~ 4 ;j ~-=-,; 2 

::.:..-~ ; ':";. 7 U61 · SE"T l 1 /GEN~P; H TES "i PA TTE;~~'-

- :.. : ~- ~ ? t- £ ~ 717 3; 7 "7 

1H4 it4: 1020 LDA 

:.. : l: £642 t0E 1~ 

11~-6 (~4~ l.ll61 s 1A l 1 

l .~ ~ :; tt"~ c. 2'542 AJD " ~ - "-

l "l l ~ ZH5 0?01 XSK 1 
, ... ~ ... 2646 ()6"5 •• .1:-1P .-3 /NOT lJC:NE YET 
~ ......... .a. 

~1:2 
1:. .1. 3 
:. ~ .. 1 4 ~·fC' ~P11 CLR 

.l : :. :, L~5~ 466~ STC wE1LKNO 

1 '.16 (.~t 51 '. 7121." LOA I 
1 ... 1 ""1 >::t52 JJ22J 0eu /SET UP EXTENbED ADDRESS 
... ,,,.J..' 

:t 12\~ ;c•tc,53 ~001 AXO 
/~ORMAT FOR TAPE 

11£; ?.654 '.JU WLOOP, LCA 1 

1:~22 i'!C.55 ?,il(10 il i ,') 0. 

1.:. 2;., ~656 l:'23 TM A /LOAD TMA SETUP REG. 

1.12 4 ;>657 ~ 73:) ,;RI I u /l\R!IE Of\l TAPE 

.:. ~ 2~ l66e ~?.1l0 WBLKNO• .HvH~ 

1..126 2661 1020 LOA l 

1127 e662 3 ~~ '11 1 

113tl t't63 1140 ADM 

1131 l664 ~660 W8LKNO 

- 113? ~665 146Ql SAE I /wRlTTEN LAST BLK YET 

113S ~666 a000 CFBLK:. 0000 /HOLDS FINAL BLOCK NO 

1~'3" 0667 6b'54 JHP WLOOP 

1' -,;;. _ .... .J. 

1136 
ll.37 ~670 0733 M13 I U /NOW TEST BK~D BLK NO. 

1140 ~671 0000 0it00 

1141 io72 l733 MTB I U 

11..:2 0073 '11200 0000 

:!.: 42 0ti74 H20 ADA I 

1144 iei5 0001 0001 

:.:. 4? l676 1060 STA I 

1.i.46 Z677 C000 BTEST. 0~HH:I 

:;.14 7 e7~'i0 ~733 "1TB l u 
1150 2701 <rn00 0000 

11?1 nn 1440 SAE 

11~2 ,~703 0677 BT EST 
. "".;. J7V:4 6747 JMP RERROR 15 -< w N 8 N r. R 'J I·' G 
-~ "'"-" 

11 '5.C: 0~5 Z450 A2E 

1155 07'l.6 6674 .JM? BTES'.-3 /NOT 001\l ·~..: i 

1156 
1157 
1160 e101 1020 LOA I 

/NOW CMECK HRITTEN TAPE 

1161 0710 !a020 1'~20 

1162 ) 8711 !Hl01 AXO /EX AOD F'ORI-' \ ) 

1163 0712 0011 CLR 
) 

1111>4 •713 ,4721 STC RSLKNO 



1165 
li'tib 
!~6l 
1170 
1171 
~ ... _ l '}_ 
-: i'-, . .{ 
...... \,.1 

1·1 -i4 

11 7;) 
: : j 6 

11 7" 
._ ',,.:.. t. 

: 2 t.: 
·.2t2 
:?n 
-~ 2? 4 

:.2Z5 
"'. "22it 
:.:.37 
1210 
: :.: 1 ... 
~. ~ :_ 2 
1':-.?l3 
'. •)1' .... , • ..;.'T 

: C: 15 
1216 
12:°<7 
:L22J 
1221 
:.222 
122~ 
•n-1 
:;.?('5 
1 . .::2ei 
... 'l .~' .., 
_l<...;.. 

1<'30 
1231 
;._ ,~ ~2 
: 2 3 3 
: 2" 4 

:235 
'. 2:~,, 
1.d/ 
T24;.J 
:24l 
1.?42 
1243 
1244 
124? 
1246 
1247 
·:.. ·.? 5 I~~ 
: .? :. l 
·- -~ j ~~ 

1.233 
: :2?4 
1255 
12'.fo 
12~7 
l261il 
l~61 
fi62 
1263 

1"'714 
0715 

• 07i6 
0717 
0720 
('721 
2722 
,._,723 
17.7 2 4 

t725 
0726 
:'.727 
~~ 7 3~ 
,t'731 
n:~2 

e733 
e-734 
i73? 
0736 
{1737 
(1/40 
2741 
~17 42 
07 4 3 

'?74 4 
e745 

'1746 

,',747 
n?e 

id 7 51 
r.1752 
0753 
\1754 

0755 
?756 
1)757 
0760 

fZ761 

0762 
0763 

1000 
1001 
1002 
1183. 

1020 
13~00 

J323 
3i32 
/J0:30 

1 ·• '}J 
7? 77 
6747 
L 120 
·: '1ll1 
l: 42· 
372L1 
;..442 
0:166 
6714 

:-~ 0 61 
377 7 

1020 
0~111 
1461 
67 1•7 
? 73'> 
02il~ 

6737 

1020 
2276 

6751 

l<l23 
;; 423 

4?.i?,j 

0643 
:101 J 
0i101 

(n :n 
0'-lV'iJ 
0733 
0·:Hl0 

620@ 

0;,00 
1J00 

1220 
0002 
~000 
1060 

RLOOP, 

"18L"(NC I 

DLOOP. 

k:RR:;R, 

LOA I 
0~Z0 
T'1A 
R·""'~ '- - ~ u 
22:~t" 

s~~ ' 
-: .., 7-; 

,1' 0 qER'<OR 
L:; A i 
.... ., 7 ~ 

i. IL(.. -

4;}'.'-1 

~:2:...".1'.C 
<; •• 
~~~ 

C;SLr< 
_.V.P i-ILOOP 

SLT l 1 
5177 
i.,_JA I 
llll 
S~E ' 1 
- ... p i<ERROR 
A2J .-3 
XS-< : 
;''F :"-OOP 

LC4 
OT JS3 

..;~·; 0 ,+3 

~' 
'· .. I"\ 

Q1' GS4 

S:C jSF3+1 
~Dr 3 
CLR 
AX'.i 

~T8 l U 
MtZ 
~TO l U. 
f.'il0i 

...;v,P DS?3 

I '.:HE'><SUM QK 
/l\:J 
/YES 

0 

/~ONE \Ow CHEC~ LAST 
/8LDCK 
/T~!S IS DATA TEST 

/SET UP FOR GOQO lAPE 
/DISPL>.Y FRAME 

1:o~E ~E~E o~ CHECKING 
/ERROR, SEl UP FOR lRHOh 
ID!SP~AY •RAHE 

/CLEAR EXl[~DED ADO. 
1rORMA. A~G nfAO THE 
/TAPE FQR THE FRO~l 
IE ~j8 

.!\NS I 0!0"30 
~e0e 

jLOCAflO~ ~OR ANSWERS 
;FRO~ Q ANJ A 

/QANQA SU8ROU1l~E FOR THE 
IPDP-12 
/RE~avE ~100e a ow r 
l!~SER~i~G S00S or EC ~y 

/INTO vo0R ~ROG M S UR E 
*!3~Z /~fYJ~i.I 0~5 RE 
I 
ire MERE ro :NI•!A~!r~ 
I 
lHlNIT• LDA 

2 
ADO ;a 
STA i 

T!-IE RCJ·: I t>t: 

/S4VE JMP REiURN 

-



126 4 % 10i·4 . 3®00 llAB. M'-~0 
126~ 1ze5 3200 ADD QAL•3 
1266 A H:Of6 4. '3h STC 1 
1261 ~ l~P7 ~Ji1 LOA 1 

3264 AOD QA +1 
5~57 STC ~A -3 
1~21 LCA I 
iJ52 STC ~A rsh-: 

" > 
.. f"J1 0. 

~ 
~ .. ..;. l.J 

-I ~ ..... 
"'"t.. -..i. 

~· c 1n2 
~; ~ 1 !•"' ~ 

.i..y, ...... 

I JM!" +.) 

/PTR Hi FIRST AtlAM 
/GET FIRST PAV 
/?TR TO ~ALFWORD-1 

/Xii' "SE.D AS A S\.:lTCrL. :£ . .,.:- \jG 
74 :?14 
i5 ::15 

s: C 6 
SET 3 ;xRj TO pr~ TQ A~S~E~S 'JACA, 

L:.7t 1.~ 16 
1" .. 1 7 

c-r T -
~t. j '1 

QAR~SH-1 
/XR4 TO DTR TC QUlSTIGNS 

.b. ~ ... 5 h :· 1i ~ :; __ J, = 

1?.;: 
13l:Z : i· 2e 

42:i1t 
-~ :«; 3 
·~52 

004 4 
P57 QAG-3 /TO ~EFt. r; r:1F<ST TIME '!HROU~-t CR ~:J~_:._Oi.l\JG ~ 1.:~ 

: :s 2: 
13l2 1221 
1.3l3 1222 
13~:' 4 i.e23 
ui::. l.~24 

:3e6 102:. 
13Jl Hl26 
1312 :!.027 
131·:. :z3~-

1312 1Z31 
131j ;.232 
: 3:.. 4 1e33 
13l5 ~Z34 

1316 
1.3: i 1~ -u:: .. .,,,, 
1322 H36 
:3'11 1237 
1322 1l40 
u;:_:. 1,-. 41 

1324 li'.'42 
1325 lt..:43 
1326 1044 
1327 1{'45 
1330_ 12'46 
1331 Hl47 
1332 
1333 1~50 
1334 11:151 
1335 1052 
1~36 
1337 HJ53 
1340 1e54 
1-341 1055 

~l'.141 
0~104 
7270 
vl016 
1~24 

7231 
7035 
7 215? 
146l"' 
?343 
7026 
n21 

1343 
1324 
11.20 
7717 
U17 
4006 
1363 
0226 
?e.43 
1-323 
7026 

1 343 
0064 
0000 

SET 
4 
JMP 
1-;QP 

LOH 
QAD• JMP 

JMP 
J~P 
SAE 
43 
JMF 
JMP 

ST H. 
LOH 
ADA 
-60 
COM 
STC 
STH 
XSK 
JMP 
LOH 
JI-IP 

1 

QAi 

l 4 
QAO 
.+6 
QAE 
l 

/F 
/H, 8JMP PTR IF H OR r 

/74 
/34 
/CR? 

~AD /NO 
QAC~+4 /EXAM!~E NEXT CHAR 

/lNITIALl~E ANSWER BUFR 
3 /74 TQ ANS~ERS 
I 4 /NEXT HALFWORC 

6 
I 3 
I 6 
.-2 
I 3 
QAD 

/0 IN AC 

/8UMP PTR TO ANSWERS 

/ANSWER BLlFR IS INITIATED 

QAE, STH 3 
SET l 4 
0 

/XR4 TO PTR TO LAST TYPED CHAR IN ANS~ER BUFR 

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

QARFSH• LDA 
377 
STC OAH-1 
SET I 3 

/ l N l Tl AL Y POSITION 
/NOTE VERT IS SET HIGH 

/XR3 TO PTR TO HALFWORD QUESTIONS-1 

"'l -_ s 

1342 1056 
1343 1057 

1260 

1020 
?J377 
5113 
e'063 
0000 
0045 
:2!52 
13041 
0003 
7270 

0 
SET ? 
QARFSH-1 

/XR~ TO PTR TO LAST DISPLAYED CHAR I~ ANSWER BUFR 
1344 
:345 H61 
1.546 1062 
l. 3.; 7 1c6·3 
135k: .._~64 

13?: ~.'.'05 
l 'H? ........ .., ..... 1~66 

!. :! :> -~ 1l67 
1354 1t)70 
1355 lc71 
1356 H~72 

H57 
) 

1073 
1368 1074 
1361 1075 
, ~Iii? 111176 

., ~., tl 
I•. I 

l~23 
1212e 
1.560 
5103 
3512 
7101 
1323 
1020 
1620 

QAG1 SET 1 
3 
JMP QAT 
,,1MP • + 7 
LOH i 3 
LGA l 
BCL l 
STC QAM+2 
ACD GAW 
JMP QAM 
LOH i 3 
LOA I 
SSE 1 

1r 
/H. BUMP PTR 
/NEITHER. ASSUME HALF S!lE 

/SET INSTR TO CLEAR ~F FOR HALF SlcE 
/NOP IN AC 

16UMP PTR ) 

0 

) 



"'"= ~- ,_ 0 

1363 H'l77 5103 STC !HM+2 tSEl !N:> IK 1:.,; :>t.t rr rvn 1 "~'- ""'"'&;.'-

1364 --1100. 351~ ACO (i.f.W+! /ADD 9U IN AC ~ 

-, 

·c 365 11!.:H 5245 QAM, STC QAP+3 /E~O co~TROL R TER . • : j.')6 1102 2324 "'S: T 4 . 
:.3b ·; u QJ3 1620 SSE l /THIS INSTR CHANGES. EITHER 3SE & QR BC~ & 

: 5: ~, : 1 e14 ~,,; tc 2ll 

~ .3 : ~ ~.1es ~~.~04 .... sc 4 
/AC TQ CONTROL REblSTER 

:. 3 / t: 11 t6 /~6~ ~~ ' .. /XR1 :c l~IT!AL X POSITION 

~ .. ; 7 3 :1107 ''.: 0il :. ?.~ 

·- s ( 4 11 :.~ ' ~~ 2 z t...:;. ' IY COORC!~ATE MJ~TIPLE 

1375 1111 7737 -4.i 

'. ,\ 7 s 1112 :_ .. ~e A-~ 1 1Y CCQRC~\~TE 

:.377 1113 Cl >'l 012 
..,. .. 

:4JJ 1114 :.323 QAH. Lf:!--t I 3 

-. 401 1115 7232 J"'P QA0+1· 

~4Z~ 1116 '301 J"1P QAt 174 eu·~P PTR ro ~EXT CHAR. Pl.IT 40 IN A:: 

;_4t3 1117 7i36 J~~ Qt.J /34 

:.4J4 1120 1420 SHD ! /NEITHER 

'.475 1121 4300 43l0. 

~4~6 1122 7'162 ..J!'P QAG /CR. MOVE X ANO Y COORD!~ATE 

:4J7 1123 7:?42 J"lP QAP /!SPLAY CHAR 

: .. 4: ll 1124 . 7114 J:-<P QA!-! /PICK UP ~EXT CHAR 

'. 41: 1125 7?42 J"P QAP !TO HERE. !f OlSPLAYiNG ANSWER s0rR 

,,, ·' 11c6 1.?20 SC<O I /SWliCH TO DISPLAY C~RSOR. El~HER ?ee0 OR 7777 

- .. t: 
1.413 11:?7 vi :iro0 I': /lFXR4=XR5, T H Et~ S ~ ! ; Cr! :: 77 ·i 7 

:414 11311l 7516 JHP QH 
/Qll~S1 !Or-. MODt 

:!.415 
~- 416 1131 132~,i QAI, LOH j 5 

1417 11 32 7202 J"'IP QA0+1 

1~20 1133 7! 14 J"\P QAH /74 

14 '? !. 1134 7lt4 j~P QAH /34 

: 4 22 H35 7 1_ 25 _;WI--' ii Ai -4 /NE!THt.R. DISP~.AY l T 

142·5 1136 7521 QAJ• Jt'P GETKBO /1 t1 HERE l ,. 8 I SPLA YEO BUfFO~ 

:424 1137 vi4 70 Art: l 

142; 1140 72J04 JMP QA8 ;NOTHING TYPED . EXIT 

.1426 1141 3062 SE.T l 2 

• 42 7 1142 1412 QAY 

143~ 11'•3 • 4 ;'.l2 SMC 2 /LF? 

:.431 1144 " s j 1 JMP QAK+4 /YES. EXlT 

:.4 .3..' 1145 1422 5HD ! 2 /CR? 

i 4-,-.: U46 7223 JMP QAN . -.., 
1434 \147 0?.elb XS~ 6 /l S THERE 4N A~S~[R r1ELD? 

:435 1150 7~53 JMP QARFSH 

1436 1151 1422 SHD l 2 I<? 

~437 :1152 7175 JMP QAL 

.: 44iil 1153 :422 SHD l 2 I>? 

'..44!. 1154 73eS JMP QAK 

'..4 42 1155 '\.422 S1-1D I 2 I ALT7 

144.:i 1156 7015 JMP WACA /REJNITIALitE 
"I A .• 1157 1422 S,.;Q I 2 if:iACi< SU!IS:-i? 
~ '1' "" "1 

144? :l.160 7!l53 JM 0 QAR'Sh /IGNORE 

:,_.; ~ 6 1161 1.422 s,.l::: I 2 /RUBOUT? 

·. ·J.\ 7 1162 '•- 75 
~ ,;o QAL Ii GNOHE 

~4 :it.~ 11..b 3 ~_ 4_2?. s ... : I 2 IT A97 

14 ;j ~ 1164 7053 ;~P QARFSH I! Gt<;ORE 

p:,2 1165 5172 srs .+5 /ACC~PTABL~ CHAR 

·, 453 1166 7231 ..;:>lP QAO /TEST ~,t.YT Cf•;.P 

14!)4 116·1 7263 JM? QAQ ;74 B•CK FTR W~ St 1 

1455 1170 7263 JMP QAG 
, ., A t u .. 

1456 1171 1320 LOA l /QK. STORE 1 T 

1457 1172 0000 Tl 

1460 1173 1344 STH 4 

1461 1174 7053 J~P QARF'SH /REOISPLA"' 



---· ---

1462 1175 304 QAL• LDrl ~ /TO HERE IF IW8'WU I U" ' 

1463 9 1f7.6 232 JMP QAC+l 

1464 1177 ~53 J"I? QARFSH /74 1 GNOVi 0 e 
1465 1<0e 775 -6~;2 

1466 12e1 "'302 i..C>i 2 /TEST THE CHAR 

1467 ~202 ~ 60 SA::_ ' /RUBO:J i? 

:47l ~ ~e3 l .3 7 3' 
,''( _t_ t, 7 l 12Z4 ? td .'""~~ GAQ / ".;0. 8.Jl.CK :.iT;:;> ..; 0 RY 

1"472 1<:VJ5 ? :54? SE' ? 

14 7 .s 12~6 
>·· ., .. .: 
-:.; "(. ~. 

1._ 4 7 4 1207 / ~~ 4 3 st:-r :s 

147? 121Z z ze.: 4 

1476 1211 ·,:2\ 3 ..;,..cp .•2 

1477 l::! 12 l 1.25 L :>- I 5 1BUMP PTR 

1':i00 1213 1~23 LL·i.-: l 3 /GET NEJ(T CH,..R 

1501 1214 ''232 ._;MP QAO+i. 

1':i02 1215 0i:'•l"i ~OP 
IP' 74 OR 34, REPLACE C~RREN; CHAR WITH~ 

i5~S 1216 l?.11 CLR 

1504 1217 ~ 3 4? STH 5 

i:;;05 1220 0430 A!E /WAS IT 74 OR 34? 

15[i;6 1221 n:i.2 .;HP ,-7 /NO. CONTINUE 

1507 1222 7263 ..;~·p QA Q /BACK PTR UP BY 1 
;TO HERE IF CR 

1510 
1511 1223 l?V:b GAN, xs~. t 

1?12 1224 7 31: ..:~P QAK•4 /EXIT ROU"f lNE !~ NO ANSWER Fl[LD 

l513 1225 7231 ~~P QAO 

1514 1?26 7r53 ..;t'P QARFSH /74 MOVE PTR TO NEXT QUESTION FIELD 

151') 1227 705:_ ~~£'.' QAE+l /34 END OF 8UFR. MOVE PlR TQ FIRST QJEST!ON F!ELG 

1516 1231~ 7225 .;!A;:: QAN+2 

151i 
15U 1231 1j24 Q~O. LO" l 4 /S\R 

l $2~ 1232 :i.420 S"ID i I +1 74 BEGIN FIELG 

1522 1ti33 7 4Qlf{) 7 4e.;, I ~2 34 ENU BUFR 

::.523 1234 6~e0 JKP Z I +3 NEiTHER 74 NOR 34 

1524 123:; 1 ~6l· SAt: l 

1525 1236 2\Z34 34 

1526 1237 022e XS!< I 0 

1527 124~ ~22111 XS!< I ~ 

153~: 1241 67,~0 ..::"'"' ~ 

1531 
/S\R TO DISP LINC CHAR IN AC 

t532 t24 2 0241 QAP, R'"'1 " /Ml>LT BY 2 FOR iNOEX 10 AODRiSS OF TA8LE 
v- 4 

1:i3..: 1243 34 3.:l AO[' QAX+4 

1534 1244 4002 STL 2 /ADDRESS OF CHAR TO OlSP IN XR2 

1535 1245 35fll6 ADD QAU /THIS INSTR C~ANGES. flTHER OP OR ADO 9U 

1536 1246 351il6 A.DD QAU 

1537 1247 2001 ACD 1 /ADD 4 TO XR1 TO SPACE CHAR 

1540 1250 4001 STC 1 

1541 1251 UIZ5 ADC 5 /GET ADDRESS OF A~S~ER BUFR 

1542 1252 N'!17 COM 

1543 1253 2024 ACC 4 

1544 1254 (}450 AH. 

1545 1255 £C~j_ 1 CLR 

1546 1256 5'.c27 STC Qt.l-2 /SWITCH=0 OR 7777 

1"i.··7 1257 3:.:3 c~: CAH-1 /Y COOriC[~;;.TE l ~·J AC 

i5?v 1?60 '7 42 .:;5:_- 2 

l5S1 1?61 :762 -:sc : 2 1.0 I SPLAY CHAR 

155<: 1262 60~Z .,;"'+P C 

15':)3 1263 102~ QAQ, 1.CA I /BACK UP PTR BY 1 

1554 1264 3777 -4000 

1555 
) 

1265 1140 ADM 

1556 1266 0004 4 ) ) 

1557 1267 7053 JMP QARfSH /REDISPLAY 
,. il!!!Lft 

I 

... ~ 



1561 , 270 321 QAT, LCH I 1 /S\R •• 1552 -~~7 .. 4 2i SHD I I '+1 F • -" .. 
l~c3 1£ 72 ' -';ii 0600 I +2 · H · 

1564 1273 JU JMP 0 I +3 NEITHER 

:505 1274 46~ SAE 

1566 : 2-:; " .... 112 .• < 

: ';6 ;: ~ ;: ~ ~ i ·~ 2 ,,_..... XSK i 0 

l 5 71.l : c 7; .~:~ 2 z XSK I iZ 

157: : ..'1'2 ~~~~71] J"IP 0 

lS7~ 
I 

1'373 :!l: ~ '23 QAt• LO!-; l 3 

13 7.; :;22 . '2~ LDA 

1:;·.:-5 6 ""( 1r"t ~Z4J 40 - ....... ...; 

1576 : "!·~ 4 -, 'i- ?5 ,WP QAl-4 

1577 
;!O HERE 1 F ;· 

1Sl3 :. 325 :324 OAK, LDf' i 4 

16~1· :. 3/ t ~c./0 AlE l /IS :.;U>lR ;\ T CHA.t:. 9LA1'JK? 

J_ 'S <;" ·, 3i ~ / 2 ~:) JMP QAQ /YES. I G U :~ E 

16~3 
... ·7 .. :? :42'-" ..;MP QAX /MOVE DO F OR1.ARC 
... ..,.J,l. 

l f)04 
!TO nEqE T 0 ::: Xi.,. ,;[TH Sl\!P 

: 'J~'.5 "''.{ .. "\ •. :,• 2 ~~ LOA 
.:. ... -.~~ .. 

: 'j ll :;_3:;.2 -~) 0: 1 

:627 1 '3 ~ "! .., . 4 :'"· ACM 

l 61 'J ~- 2: ~ 
..,_l,:! QA8 

1 s: ~~ ~ :: ; ':) - .··? 4 JM? QAB 

1612 
!CHARACTt.R P11.'!ERNS 

1613 :316 ~ . ? .. QA.V, 0101 /KBD e. !LLEGtL, l:SEJ AS MArti<LR 
-... 

1~14 13:7 " '.. 2- :i. ll ' ?! 1 J..ll ... 

16 ~- 5 ;_3,:;:: 44!! 44 77 /l!A 

16 j I:> J.32: 7744 7744 

:617 ::.322 
;.:.:: • .., 7 '-..>177 12:8 
·'. 

l 6C.;_;: 1323 ? '-' 5: 26":','.!. 

1621 1324 L i.36 4136 /3:C 

1622 1325 _? 24: l2 4.:. 
1.62~ 1326- ~ ., 77 4177 /4.: D 

lb24 :327 .,_ 0 4 i 3641 

j 62!:> 133111 ·'~ 7 7 4577 t?:E 

626 1. 331 ..l ·, ~ 5 ~ :. 4 5 

:6<'./ : :t 3 2 ! :~ 7.., 4477 /6:F 

:, 630 1333 ·-i? ~4 4244 

lb~~. 133 '1 t;. 3b 4136 n:G 

16J(' ;_33? 2'245 2645 

163.; 1336 '..? 7 7 1077 /10:H 

1634 1337 ~) 1.~ 77HI 
1635 13£0 7 ·; 41 7741 111: I 

1636 j341 7; 4 ~ 0041 

1637 1342 4 '.. 42 4142 112:J 

1640 1343 4'?76 4076 

1641 1344 '. z·n HJ77 /13: K. 

164 t! 1345 ~324 4324 

1043 1346 l, ~ 7 7 0177 /14!L 

16'+'1 1347 '."')~1 0301 

f64" ~35~ 3l!" 3077 /15:M 

1()46 13?1 7' 3'1 7730 

'.647 1352 ~ ?i 77 3077 /16!~ 

16~~1 135:~ 7 7it 7726 

1_6>;1 :~54 A!? 7 4117 11?:0 

i6?(' 1355 7 ., 41 7741 

1653 1356 4477 4477 120:p 

16'54 1357 3a44 3044 

1655 13-60 4276 4276 121: 0 

1656 1361 0376 i:376 
"· ... ;:.~ .. "PJl.l"!t .... .,., 4477 ;';)?!Q 



1660 
1.66~ 
1':>62 
~. otJ . .) 
1.0b4 

::. ~;)s. 
: 61;.o 
16 !:: "; 
:.6 .,£ 
: ') 7 :. 
1. 6 7 ~ 

1363 
-q64 w 1365 

1366 

3:46 
5 ·_2.~. 
4551 
q.:;'. 

: b; -.: 
: 6 ii; 

1 C' ! :; 

1676 
.l 6 7 "/ 
1 ! (j' 
1 .,,., 
.., '&. ·'·-

17fi2 
11e3 
1704 
:_ 7i:ry 
: ?VI:: 
:,_ 7 i j 

1 7: v 
171~ 

:712 
1713 
111.; 
·i.71-, 
171" 
1.} 17 
172fl 
1721 
1722 
17?3 
1724 
U2~ 

'· 7 ;_ 6 
1727 
: 7...,1.,0 
1731 
1732 
.,_ 7.33 
1734 
173? 
1736 
1. 7 3 '.' 
1740 
1141 
1742 
1743 
- */ !~ 4 

' 3 67 
13 7 ~ 

d~77 

13n 
13?;: 
i . .3 7 3 
1374 
1375 
1376 
1377 
j t ~ zi 
14e.l 
1402 
1. 4 v 3 
14~4 
1405 

1406 
1407 
141C 
1411 

1412 
1413 
1414 
1415 
1.416 
1417 
1420 
1421 
142£ 
1423 

1424 
1425 
1426 
1427 
1430 
1431 
1432 
1433 

J;' ·, 
I• ' 

77/;._ 
.... ';' 6 

-~22 

':. ; "] 

17 l~ 
! 6..: 

~' ~-: 4 
J·";< 

7~l7 
;;543 
b 5:. 
4 77 
z 0~ 

~~ J, '-" (~ 
0~0.~ 

~"'0Z 
I 7't1. 

4543 
7476 
3634 
3747 
tl0Jll 
z;i;a0 
750\'l 
0000 
72100 
0073 

7232 
7?63 
7~63 
7053 
1,H6 
0;;,ee 
5:66 
•3526 

1434 
1435 
1436 
1437 
j 440 
1441 
1442 
1· 4 4 3 
1•;44 
1445 
1446 
1447 
145e 
1451 
1452 
1453 
1454 

i.Hfi2i 
00ee 
360~ 
,,~34~ 

4HH'' 
.O?i36 
n5~ 
~·J59i 

z.; ii: 
~437 

z:;r~3 

:} Z.\116 
04e4 
21404 
0301. 
0000 
0601 

3!_46 
?" ..... ~C-

.!65 
~~.: 
, ,, ~ 
~ L.; 

z: - -
-. 7 ~: 
""' {. . - -
:c::z2 
~ t 7 ~ 
-- - "l ~ 

: l.· ~-

~ ..-:. ~ _z 

~~:4 

'~ :· 7 7 
7Ziil7 
~543 
~ .. ::;. 
..... .;., ... J. 

4177 
e0ZZ 

l 
7 
<:Z0iC 
7) .: ' 

CAY, - 45·'.j 
7476 
::634 
3 7 4 "l 
02ze 
z000 
-, - , ... ~ 

J 'Jll·i. 

0000 
U00 
i>,00 

QAX1 ~~p QA0+1 
_,'IP QAQ 
J~P QAQ 
... ~P JARF SH 
'j A\ ., 
" 5:66 
l526 

l 
e 
.3600 
e~~;__ 

~ J.:.. 5 
1746 
;.. l 4 i' 
:75t' 
1i51 
175? 
115-
175., 
1755 
• ""l:L •.As;.R <lll'Ull 

41U' 
11:036 
2l5Z 
Zh0 
Z4'J4 
ei:31 
z5e.: 
enb 
l4i14 
M04 
fliHll 
ia000 
S6el 
.U1~111 

1?3:S 

/24:T 

/2?:U 

/26:V 

/(7:'/i 

/3Z: "!'. 

t:Sl:Y 

/32: :t 

/33:/ 

e 

/34!BACKSLASH IGNORED ON INPUT 
/NOT USED 
/NOi USED 
I 35:] 

;CODES 1t:ALT, 37:RUBOUT NOT DISPLAYE0 
/LF1CR 
/(,) 

/All, BACKSLASH 
/RUBOUT, TAt; 
/4i1.: SPACE 

/4l:X~ 

/42:" 

/CODES 43:, 44:, 45:LF NOT DISPLAYED 

/NOT USED 
/46: & 

/CODE 47:TAB NOT OISPLAYEU 
/NOT USED 
/NOT USED 
/50: ( 

/51:) 

/52:* 

153:+ 

/54:, 

155:-

156:. 
\ 

) 
/57!\ 

e 

) 



11111------111!1111111-------~---~·~-c~~"~~~-----
757 1456 4536 4536 /60:'3 

76fl' 9•451 3651 - -3651 e -761 146~ 2Ul1 21111 /6!:1 

762 1461 0177 ~H77 

763 1462 452.5 4523 /62:2 

7 ~14 ~463 ?t51 21 5~. 

7 ~=> ::_464 412<' 41 ? .... 1os:s 
~-~ 

7 6 t: 1465 ? ') 5 ;_ 2651 

7 ':< 7 j_.166 -~ ~ 1. 4 i4:L / 6 4:.; 

772 1467 ! ~~ 7 r e 4;' 

; 71 14/'{ s:.. 12 :;::_ 72 It· ·:0;? 

7 / 'i. ;471 c'.:, ::> l c6?:.. 

773 14 72 . 5?.6 15 ~~b /cS!6 

7 7"' ::_;; 73 4?25 4 2 ~'.:: 

1775 1474 444.5 4443 I b 7: 7 

! 776 1,ns S?50 6e5Z 

1777 14 76 5:26 5126 17~: 8 

22l'l 1477 265.l. 2651 

2e21 1500 512? 5122 /71: 9 

2l:t~2 1501 3651 3651 

2?.~3 1 :;e.2 ?202 C20~ /72:: 

2~0C j 5 Z.3 ;1;~2-0 [:i02(:' 

n~'~ 15~4 4Se1 4M'1 /7 3: ' 

2 '-~v ,s 17t5 ,, i0? ~01:'? 

2 L1i' ;• 
/COOE 7t.:<N01 OJ SPLAYED 

2Ji0 l5i6 0J~2 QAU, 2 /C~JNST 1\N1 

2"I..~11 150 7:'2100 0 1NOT usrn 
? ·~12 1'.:>10 1212 1212 Fl5::: 

c ,, 1.3 1511 P12 1212 

2il 14 
/COD:: /6:> NOT DISPLAYEC 

2 "" 1512 :0016 QAW, ~! ("lP 
l J. ... 

2Jlo 1513 3506 ADD Q·AU 

2~17 1514 4 l'"2fil 402Z /77:? 

2022 15::.5 ?055 2055 
202: I 
2i!l22 1516 :i. 760 OAF I DSC I 

t-'02 :i: 1517 ') {1:2)0 6f<H~ 0 

20 2.'.l 1520 7~31 J'\P QA! 
i .. ~ 2~ I 
2-J2 6 

lf..\D a~:~ 

.?Ji:.7 I 

·~ '~ :t :/ I 

2J31 I 

2l32 I 
2 ~"' :..; ~· /KEYBOARD ! fli PUT R 0 u T It\ E 

:~ :." ~ I 

2i,:_5 QAKR8=6036 /POP-8 IOT K80 
,l?t''~ (,JATSF":6041 /TS> 
-~v 

20~7 QAiLS=60.-!6 tTLS 

~ ~~ £t ~ I 

~ 2 4 ~ 1521 1300 GETKBO, LOA 
2~'4 2 15?2 i~~0l Ii) 

2f}!,~~ 15?.' 5 6 <L5 STC 'lAEX!T•6 /SAVE RE.Tuer~ 

-;: ., . : ')-". 4 ? ";j l 1. A:,·: /SAVE XF~3 J A.\:0 2 -
2.·:'4'"" :5t.? 5 '' <Hl STC :;AEXIT+3 
'(' ~· ,: 6 1526 ~ fj02 uCG 2 
;.: l «--: -~. =2 7 ?S42 STC :;~EX!Td 

2~5.il 153~ ')~~6 STC ':AEXii+l 

I 
2051 15'31 0415 KS.,. /rlAS SOMETHING TYPED? 

l1 U52 :532 6J00 JMP C /t~:J: EX! T 

::! ?053 1533 0500 ICB .·f 

·!~ 2(54 1534 6036 QAKR8 /GET TTY C!"iAO., CLEAR FLAG 
'!1 

__ ,..,.. 
.. m"21:: 4 34..ta ~'t .I. l /SA:/E Ii 



., 2Ss& 1!fa& @00 auf, ~0 
2057 1537 120 ADA I 
~~=~ 1~ ~ '.~L - ~ ., .. ~ e -·4r. ::o·--- 2-7 
£2'~1 1541 45j M' /BETWEEN 

;CO~TRQL 

"JI"' •. ·J37 i "- ....-o ...; .\.... • 

CHAR. CHECK >oR c~ 2~62 1542 ~Z4 ~~? ~~C~TR 
~ :-: f: ~~ 

-~ / b 4 

"" - ~-

i66 
.;,67 
'"!: ~/ !~ 

; 7 :' 

(:.''/: /" c. 
~ 0 ~' 3. 
2ij/4 
227? 
2'17 6 
U7i 
210e 
2H:l 
21 {"2 
., 1 ,. ' 
i:.. - -Li...,. 

2H'l! 
~ :~? 5 
? \.'I; 

c 07 
2 H' 
?. 1 j 
? :2 
2113 
c t°J: 'i 
21 ~. ~ 
2116 
.... .., "'\., 
('...) .&.! 

2120 
2121 
2122 
?1?., 
'.2' 24 
.212? 
2126 
2127 
2130 
2i31 
2:32 
2133 
21.3" 
2135 
2~36 
21~·17 

2140 
2141 
?1. 4 c 
.-: : ~: -~ 

2 !.4 .. 
214? 
2146 
2147 
2150 
2151 
21sc ) 
2153 
2154 

1543 ?~6-
1544 ~~54 
1545 ~~6~ 
:?4f 7 7i .. ?: 
15.: 7 
155r 
1551 
15'2 
1553 
1554 
1555 

107' k 
•.?36 
:,. 46' 
7'j ";: ~ 

7 6,~ 5 
y)) 2 2 
l '>51 

1556 :, 1_ 2 J 
1557 7440 
1?f.0 'H5l 
1561 '57:5 

1562 
1563 
1564 
156? 
1566 
1567 
1570 
:I ?71 

1~72 
1573 

1574 

1575 
1.576 
1577 
160'1 
16'/l 1 
1602 
1603 

1604 
16215 
1606 
1607 
1610 
1611 
1612 
1613 
~ 61<: 
H:i 5 
u:.6 
1617 
1620 

1621 
1622 
1623 
1624 

146 :c 
7'572 
1~20 

0334 
7644 
iC?.'7 
'.Hl37 
71)3 7 

1461 
7635 

7637 

1 Mil0 
1.536 
7644 
3536 
1561Z 
77.00 
7 6~~7 

1460 
7755 
7621 
1020 
0043 
5636 
U20 
\11215 
7 b 'd I! 

1022 
0212 
7644 
7635 

1460 
7752 
7627 
1028 

f 
Sf..·:-
:;A:""'~-;:;,-1 

SET i 2 
-, 

L. ·~ :... 
~ .!. T ~ 
SAE. 
,;M:i • T !'.: 

I i\;J 

JMP QAEXIT /!~LEGAL CHAR. 
XSK I 2 /CHECKED THEM ALL? 
JMP , -4 

~JONT t:Ct·iG 

I 
AD.4 
-337 
ACf'l 

JMP OALEGL 
/3ETWEEN 240 AND 337? 
/YES. LEGAL CHAR 

I 
St, E l - /NO. CHECK FJRTHER. 
,JM? ... I 

LDA /RUBOUT 
33'-
JMP QATPE 
LOA 

/ECHO BACKSLASH 

~p 

JMP QAEX!T+2 /LEGAL Ell 1 T 

I 
SAE l 1 
JMP QAEXIT /ILLEGAL 

/ALT 
~MP QAEXIT+2 /EXIT, DONT ECHO 

I 
QALEGi.., LDA 

QATY 
JMP QATPE /ECHO CHAR 
ADD QATY 
BCL I /STRIP !T TO 6-BIT 
7700 
JMP QAEXIT+2 

/TO HERE IF CONTROL CHAR 
QACNTR, SAE I 

7755 
JMP QACKLF 
LOA I /CR 

I 

43 
STC QAEXIT"l 
LOA 
215 
..;MP QA TPE 
LCA I 
2:.2 
..!MP QATPE 
JMP QAEXJT 

QACKLF. SAE I 
7752 
JMP .+4 
LOA I /LF' 

) 

0 
~- • ·t !. B 

) 



2155 
2156 
2157 
i16a 
·?: 61 

c~ 

63 
'.Jl 

? ~--6~ 
~' 166 
. ~ 

21. ~I 
~-.:; 'J; 

.2 7·~ ,,, 
.-:: , c. 
2 7 3 
~ ~I' 
< ' ~ 

2 i'? 
~ 17 b· 
2177 
:~2~1 i 

·-:?~1 

~21c.12 
'"'\ ') ~,. ...,. 
~ .'.<. , ... 

~ .!.~, 4 

cN". 
i2Vl6 
?;:l 7 
221l 
(:'.' 1.; 1} 
<:2-1 
? 
:> .!. 
2 l? 
221t-
2211 
222J 
2221 
2222 
'.?2 2 3 
2i~4 

2225 
2226 
L22i 
:2230 
2231 
2232 
2233 
2234 
n:~r; 
'?d36 
22..37 
2<:4~ 
2241 
2?42 
224.3 
2244 
? ~.d ~ 
4246 
2247 
22,0 
U51 
~2~2 
22,::5 

1625 
. 1626 
• 1627 

1633 
1631 
'jJ-3£-
it.33 
1634 

lt135 
1630 
~637 
H40 -
16 4 1 
j 642 
1643 

164<; 
1.645 
1646 
:'.647 
J_65i2l 
1651 
'652 
1053 
1654 

1655 
1656 
1657 
1660 
1661 
1662 
1663 
1664 
1665 

eJ45 
7611 
1-+6.c 
'i'51 
7'i35 
~ "2fl. 
~147 
-, ~ -.s 7 

'l ~ !: £ 

?1~J 
_,.~A:_ 

~ ... "' 1.1 ~ 

'?62 
n1~H>. 

t> 10,?-

;'iM': 
".>:il46 
120ii'! 
~Q~e 
'·) ~~1 ~ 

~?00 

":>? 4 ~. 

7~51 

.,~0~ 

~~ ~ !\ 3 
'.P44 

·'; J5 
,;?4 7 

,' j·;.~ J 
/' s:s 6 
'1557 
';2143 
:·lZ.36 

45 
J"ll= QACNTR•5 ' • SAt. i 
7751 
JMP QA[)(! T /lLLEG~L. 

~:_It. 

.!! 

J'i? QAE>.iT•2 IE X 11, 00'~.,. E"HO 

I 
QAfXJT, : .. GA I IG[~ 6-S:T .\SCil 

., 
" s•, . un::sq;:;:: x;s 

.;. 

' " SE,. j 2 
i 
.;'IP /EXIR S\R G!::1r::o'J 

1S\Q TO P~!NT CIACI 
CATP(, iOG 

QATLS /PDP-~ !OT TLS 
LOA 
~' 
sf:; .•4 /SAV: RETURN 
IJl:3 
.~ 1 ~SF I~~:+. i ! •OR tLA'. 
J~P .. -2 
JXP /EX !T 

I 
QACHAR• 24 ~5 1 n I\ Sri 

;!44 ;DOu.t1R S!GN 
2,"' /PErt ~t::NT ... / 

:2 4-, /4"0S-ROP1-iE 
3;J /~T S!GN 
~ .3b /JP ARROW 
357 /SAC'< ARROW 
40 /RU80uT 
36 /ALT 

/END Of S\R GETKBD 

REFRESH=QA!N!T•53 

SEGMNl3 
t>2}001 

/FRAME 1 
I ~ARK12 
;TM!S PROGRA~ ~ILL ~J~MAT AND 
/LINC TAPES rcR THE PsP~~z 

/SELEC 7 QPT;r~ ~~Q p~~ss LINE 
10N T~E CO~SOLE TELETtPE 

/SELECT -

I 1 STD LINC FORMAT 

I 2 129 wo~o FORHAT 

CHECK 

,. - ··r 
r Lt L.. 

• 



2255 . e 2256 9 /F°"A"!E 2 0 2257 
226t /~OU~T T~?E TO BE 
220; /VAR~ED C~ THE RIGHT 
f'<:'f~ IR EE'-. (I• U '.IJ t T 1 
?-= ~ "?. - !.. ,,. -..... 

2264 !PLACE Ufli!T 1 IN 
; t. .c ') /~E'10TE wJTH 
2266 /"'Rl TE ENA8L.ED, THEN 
C.?. 6-/ 
2 !_I.~ 1°RESS THE ~ARK SWITS4 
22i1 
<.272 
227~~ /FRAME 3 
2274 
2275 I GOOD TAPE 
2276 
22n /ALLOW MARKED TAPE TO REWIND 
230<' /THE~ SELECT OPTION ANO TYPE 
2301 /LINE FEtD JN THE TELETYPE 
23212 
230~ /SELECT -
Z.104 
c305 I 1 MARK ANOTHER TAPE 
23;,6 
23ill I 2 ~ESTART DIAL 
2510 
2311 
2312 
':2313 /;:"RAME 4 
2.H4 
2315 /TAPE CHtCK FAILED 
2316 
2317 /SELECT -
2:f2e 
232:l I 1 MARK A~OTHER TAPE 
2322 
2323 I 2 RESTART OIAL 
2324 
232:> 
2326 IHHH H40 
2326 0002 4J40 
2326 1'1003 4;/115 
2326 0004 0122 
2326 ~l-'!05 134~ 

2326 ns1. TEXT cF" MARK 12 
2327 er06 6162 
2327 ~ 

2330_ e"!ll07 4310 
2330 0010 4310 
2330 201 4~40 

:: :1 ~ill ~L12 iz.:;z 
2.530 0013 2410 
23.3\.'1 <:014 1.12:? 
2330 0~15 4~21Z 

'233kJ 0tll6 -, 217 
23313 0017 0722 
233~ 002~ 2115 
2330 ) 0021 4027 ) ) 
2330 -- 0022 1114 
2338 H23 1442 



2330 ze24 0617 
233~ 9. ~H~2~ 2~1!5 
2330 0Z26 3~24 
2332 ZZ27 .:.~a1 
2330 ZJ30 !~~4 
2 .< ~I} 'P' ~'4 ,,! ·; "11; 

- \.. i;. • .... J. ,. "' ... 

2 1 :) i l .. : :< 2 4 1 ~ k 

? ,3 .. 1: 
;:3:<.: 
:-:. ::· 3 ~ 
2331 
2 ~.; 31.. 
Z.).H 
2 ~~ .._ .. : 
;>331 
2 33: 
~3::S1 

23.5.' 
23j: 
2331 
2 3 .51 
2 ,'131 
2331 
2-L~ J 

23:S1 

~ ....... ... ( - ~ 

; ~"3 ~ 
\.·~3r; 
.. ~. ~ ~ 

·~ z ~ -i 
~: 't. 4? 
c:·t4:.. 
i "J J' -
s.• .. <. 
rl •"} ..1 ~ 
~. . 

~ ~>" 4 
1'.'l45 
i Z..fc 
U4 7 
~· ~· 50 

"-...... ~ 

"' ~ .. ..,, 
-. "'$JI\ ...... .:.. 

: ,'.:. t 

~?: 
... -~ 2l 
· ·2z 
-.,?~ 

~ ,,_'Jt 
~22 

.::24 
?21$ 

.! .. ~ 2C 
&;~51 {-le'!~ 
/~"?C' ~r~::.~ 

2332 ~;53 ~?43 

'-i 

H 

2332 ~ 
2333 ~254 :~43 
~333 ~r55 _J40 
2333 ~[56 4J4~ 
?33~ { t~5 7 *7-23 
233j 7?bl ~5:4 
2333 ?061 ?~03 
2333 0~62 ~~4J 
2333 0~~3 ~ 7 20 
2333 0064 24!1 
2333 P065 11 16 
?333 J•6e ~:0: 
2333 i267 :~34 
'.::3~'..) ;'.v'.7Z : 1U 
2333 ~~71 ~ 05 
2~\33 n 2 .. 2.1 
2333 ~7! ·~ i• 
2333 "74 • 16 
2333 
23 ~~3 
2333 
2~~ 34 
2334 
2J34 
2334 
2334 
2334 
2334 
2334 
233·-1 
2334 
2334 
2334 
2334 
~334 
23.34 
23~4 

l~' 75 
~Ob 

~?77 
~1 t'l 
0~ e' 1 
l102 
?1i'l3 
2~04 
~105 
?i 06 
21 e·7 
?110 
2111 
i2'112 
i113 
0114 
2115 

~54:3 

,J.,0Ci 

J504 
4~U 
.;,)4\-.J 
~J40 

1716 
4J24 
: .~ 25 
~N3 

· 10 
?317 
.'.4~5 
4024 
il514 
0524 
3121 

H 

.. 

• • 
THIS PROGR-M WILL FORMAT A~D CMEC~ 

LINC TAPES FOR THE POP-12 

SELECT OPTION AND PRESS L!NE FEED 

ON lHE CONSOLE TELETYPE .• f 



[ z:soo. 020'3 2' 2' .,, 

2366 fi'l264 ~323 . . . e ~;~~ e ~: 2t> 5 4~:4 e t "" 
?266 :.n::: 

2366 l267 4.~."' -_, 
2366 ~27?. : . -:: 
;:i ~. , - • o 'J 

e~.,. 
it., -

. ~. 3 (.;; 
2366 ;;;:72 .: ·" 2 "*7 

2366 z2n ' , ) :. 

'2366 ; p~~ss T~E ~~RK SWITSH 
~'.·3t I 2:2 7 4 :~ 3 .:_ ,: 
23b7 0275 .!·3::..: 
2367 \t 
.23 72i 
2371 
2:.S72 ::s3. TEXT 2F 
2 ~ 7 z~ ~27f- 3.:.4: 
2·n-· ~' .,) 'li?77 ~f'-4~ 

2;n3 0300 4t"'1Z 
2373 0301 :-~:' 

2373 0302 i ??, 4 

2373 Z31l3 4~2~ 

2373. 0304 0 '. ?? 
2373 !=' GOOD T •\Pt: 
2n4 0305 ,)~.: 3 
2374 =-
2375 '1l3~b '."t-4 ~ 
2375 03.07 1043 
231? 0310 404? 
2375 0311 i: 14 
237'.> 0312 1617 
2375 0313 2 7 43 
237? 0314 l :)~ 1 
2375 0315 2213 
2375 0316 Z504 
?375 0317 4a24 
2375 0320 012:11 
~3.75 0321 2J540 
2375 0322 2417 
2375 0323 J;122 

2375 0324 0527 
2375 .· 0325 :i16 
2375 H ALLOW MARKED TAPE TO REWIND 
2376 0326 0443 
2376 0327 1043 
2376 0330 4040 
2376 0331 24:'..0 
2376 0332 2'516 
2376. 0333 4~23 
2376 0334 ~514 

237b 0335 ~5~3 
2376 0336 2440 
2.376 0337 1. 7 2?-
2376 .~34e ~41:. 

2316 ;,3 41 : 11,:> 
?7; ~"' .._..., / •J 034? 4 .:'.<!: 
2370 f?,343 :6Z4 
2376 0344 4l2A 
2376 0345 3120 
2376 11 THEN SELECT OPTION AND TYPE 
237" ' rl346 i!l543 
2377 j 

i Ji 0347 .1040 / 
2377 8358 4148 



2377 0351 1411 

2377 -·i'352· l i~5. 
2377 ' 0353 40Z6 
2377 . ri'354 ~535 • • (. .. 
2377 !l.35::> ~ 4 4 :~ 

'?3 7'} 735f, : ~ '· s 
23Ji n57 4 ,"':2 ~ 

2S 7/ e:_t6Z , ! :.~ > 
2377 .'ll T./.. 1 

~ ·~ ... ~ ~ .~< 4 

2 ,Ci 7 2362 ; :_-.! 

2-~ ?7 2363 l5 24 

2377 _236.! 3:2? 
?577 -I LINE FEEO ON THE TELETYPE 

?40J v-:~65 ~ ~ 4: 
24e0 r· 

240: l366 ~543 

24e1 2367 1623 
240j 0370 2!514 
24~1 ~371 ·~503 

£4 \Al 0372 2-l4V) 
24i: 0373 4374 
?4e1 FSELECT <1 

'240:? 0374 5343 
2.;;z2 
2403 V:,375 J643 
2407' . 1:!376 L164Q\ 
2403 0377 514e 
2403 Q'401!, 15i1 
2403 ~401 ?213 
2403 0402 4;301 
2403 04k'l3 !.617 

240:.' 0404 2~ 1 ~l 

2403 "11405 0">22 
('403 04~6 4 .~24 
2403 0407 ?1.20 

2403 F 1 MARK ANOTHER TAPE 
24.04 0410 154z, 

2404 
;:-

2405 0411 "'··643 
2405 ~412 2640 
241!!5 e413 6?42! 
24C5 11'414 !205 
2405 0415 n24 
2405 0416 3122 
2405 21417 244i3 

2405 0420 0411 
24~:] !=' 2 REST.ART DIAL 
2406 e'421 '.Hl4 

24~6 0422 4:-34 

2406 \i! 

24fn 
2410 
241' 1)54. TEXT i!f 

2 4 J.2 e423 .;~43 

2412 0424 ~fi4~ 

2412 e425 H40 
2412 3426 ::>4~1 

2412 0427 23il5 
2412 0431!! 4003 
2412 0431 1005 
2412 0432 0313 
2412 0433 4006 
241, 1'434 IU11 



.... ;.:_.r_·'"~~:"':J..;_:::,c\~Gf ';.~'~:..:oi~~1r2~'-;~ 11 

, ~::i -51 · e-203 2443 
~ 2351 e20• J542 
-~ 2351 0205 
;~ ~~5~ ~206 

2225 
-?S: 4 

<_:) ;:.;ss1 c2n 1 7 - .. ,., .. :/·:l ?351 
23S1 
23?1 
2351 
2:55.!. 
23:?:.; 
?-~ ;:-, . ......... ...;t 
2353 
.... -z t~ 'l; 
("....., .) _, 

2353 
2353' 
2.S53 
2353 
2353 
2353. 
2353 .. 
23'.:i3 
2354 
2354 
235 . .:t 
23ss 
2356 
2:557 
2357 
2360 
23M; 
2361 
236:. 
2362 
2.:~62 

23q3 
2363 
2353 
2363 
2363 
2363 
2363 
2363 
2363 
23t;4-
2364 
2364 
2364 
23c4 
2364 

'2364 
2,564 
;;364 
23~4 

2364 
2364 
236!;; 
2:s65 
:;::;:)66 
2:\L5 

:~ (16 

Z21~· •:,..)"1t,..'. 

v1211 ~~-~6· 
r212 74. 

1213 ~~6: 

'9214 :;5;.:~ 

0215 
7'216 
2217 
022~ 
0221 
l222 
1?223 
~)224 
0225 

0226 
0227 

0230 

0231 

0232 

0233 

2234 
0235 
0236 
Z:237 
~24~ 
2241 
0242 
0243 

024'• 
0245 
0246 
0247 
z25k\ 
~251 
0252 
1')2 53 
;2'254 
0255 
1'256 

0257 

e?ti~ 
0C~ 61 

3543 
2~1-40 

2-~14 
~ .., 7 

> "'·' 

2 43 
2 16 
1. 2 4 
4 Sl 
4 1' ~ ~ 

1.643 
3402 

434;? 

.{ 342 

4 .34 0 

4 3 ". ;! 

4 3 4 ~1 
4306 
.1iJ22 
0515 
1724 
2!5 4{~ 
2711 
2410 

4Vt.#3 
264~ 

'2722 
1124 
l15'12 
05~5 

~1 t r·~2 
t 4 er; 
·;l~ 54 
t.? 2 4 

.:. ?35 

1643 

e~,1; 0· 
1t<~ 06 

F MARKED ON THt R,! t,;°HT 

F REE~ OF UNIT 1. 

F PLACE U~IT 1 [N 

\%' 
os2a. TEXT t 

F REMOTE WITH 

F WRITE ENABLED, THEN 

F 

• e ... , ·( 



233~·'. 

2335 .e 
23.36 
2336 
2336 
2336. 
2330 
23:S6 
2336 
2337 
233/ 
23•t<.' 
234~) 

23 4/ 
2340 
23"0 
2340 
2340 
2340 
2340 
2340 

0116 

0117 
l12Z. 
l~121 
~122 
?12 3 
~124 

,\"4 ""c;, 
i .! t:., .... 

-. " \ .L -

~ j 7 

~ii~- 2 
>'131 
?132 
v~33 
~:: 3 4 

n35 
~136 
v.~~ 3 7 

0543 

~~4:.:t 

~·~2 3 
l.45~ .! 
.~ ~ 2 ~ 
? ,! t:.? 
.......... -. . ... 

~ .. _ .:! ~ 

.:: } 4: 

.. ~. ~ ..:: .., 
~ .. ::.:. 
.s2aJ 
2~2.! 
"' • ~ . ;t .. - .. .. 
~ ~~ ..:.. -
.. ~l3 
4 7 ;' f. 
:.12~ 

~SEL.!::.c1 <1 

234~ ~ 1 STD LINC FORMAT 2340 !i la;:: .. :.-.::-:. 

2341 Z141 2443 
2341 ; 
2342 {14? 9643 
2342 0143 ~64? 
2342 ei'4 'l2l 
2342 ?14, 4~4~ 
2342 0146 6162 
2342 0147 7 :42 
2342 0150 2~:7 
2342 r151 2214 
2342 et52 ~lZ6 
2342 ~153 1~22 
2342 e154 ~5~1 
2342 ~ P 129 WORD FORMAT 
234J ~155 2443 
2343 e156 ~4l~ 
2343 \t 
234tl 
234, 
2346 
2347 
2347 
2347 
2347 
2347 
2347 
2347 
2347 
2347 
2347 
~J'.')f.' 

2.551'.l 
'23:.»:'. 
2 3'5it 
2350 
23si 
235'1 
235 J 
.2350 -
2350 

0157 
016il 
~161 
0162 
e163 
~164 
2165 
Z166 
1ill 6 7 

~-i :. 7 r. 
e111 
2172 
0173 
~174 
0175 
0176 
,un 
"2e0 
1281 

4331:1 
4!.J: ~ 
1725 
l :;24 
40?~ 

"!.2>' 
a'5·~ J 
?4:~ 

43·~2 

J.:: ~ ~ 
~!)~·? 

:;e: 
2213 
~5.il4 
4017 
1540 
2412 
13540 
2211 

JS24, oEXi i! 

~ MOUNT 1APE TO BE 

e e ., 

I ) 
_, 



24 2 Z435 1405 
24 2 

90436 
. r TAPE CHECK tAILEO . . . . 

24 3 ~443 e e 
24 3 f" 

• ... 

24 l ~437 ~~43 

<'.4 4 ' 24 -; £'.~~~ l::43 
d..; :~ F 

_!:.'!· ".; ;~41 J'.)4 3 
2 4 ·: 2 4'i2 -~ :-2 3 
2 4. -, ' .... .,., Z443 0514 
~ 4::; ;;- 444 ~ ,, iiJ :s 
24:~ ;•..i.:!5 ) 4 4 21 

24:~ FSELECT <l 
2417 ?446 7461 
2417 ' 242l i. t.4 7 4306 
2t.2;>. ;:..:50 4306. 
242l Z451 4061 
242..l Z452 4015 
2422 21453 J122 
242Z .,454 1 34:Z 
2422 l45? 21116 

2~ 2t? ~t.56 i. 7 24 

242l 2457 1. 005 
242i. Z46e 224[{> 
2422 e461 2401 
242? F 1 MARK ANDTHER TAPE 
2421 ?462 ?005 

24 21 F 
2 4 2.:. <:463 4:)(116 

2422 '!'464 4 3~\6 

242~ e465 4:?62 

2422 k'.466 4J40 
2422 ll'467 2205 
2422 i47~ 2324 
2.422 e471 ~~- 22 
2422 '-'.4 72 244el 
242:-'. ~473 0411 
2422 F 2 RESTART DIAL 

2423 12'474 211.14 

2423 F 

2424 Z475 4300 
2424 ~14 76 4.334 

2424 \i! 
2425 
2426. 

;ml'!~ ERRQRS 

ANS 4762 
BKBN.\ 4471 
SK.Bf\S d 4 i '~ 
8 L i< ·.- . ~ 4 ~ 4 .: 
BLKLPl 4426 
8L!(L.::2 4443 

BLOC"' 440£ 
BTEST 4677 
81TA3 4472 
Ct BL·· 4666 
CHEt- ;:635 ) 

i 

COUl'H 4465 
-~ 

} 

COUNTS H66 



OLQ(i;J 4737 .. . 
DSP1-402e" 

. . ~ e • OSP: 036 • .. J 

0SP2 ' 4115 
DSP3 4U'i' 
osr: 3r. ~21:: 

JS.:. ol21 
ns2;. 6157 
C'523 623.? 
JS3 627t 
os.; 6423 
JT 2.;J.O;:' 
c-9L.K 4343 
FRS·1·:;: 46i7 
GETK9Q 5521 
YERE 4264 
Kt:1LO:~ 4352 
KBli~,< 4512, 
KHER[ 435;: 
KIE~ 4345 
K ! If" 4346 
K.HI - 4511 
KW A l TL 4 34 7 
K Ii"\.\ C' 4353 
KW~'K":' 4512 
KwRT.:.P 4112 
KJ016 4506 
K02C2 4351 
K5252 4513 
K77c:. 4507 
LT APE 4?52 
MARKS'• 4 15 5 
OHKST 415e 
O"JMARK 4113 
PTA PE 4072 
GAB 52104 
QACA 5~15 
GACH:\R 5655 
QA.CKL' 5621 
GAC\T'' 5604 
QAO 5026 
QAE 505fl 
QAEX I,. 5635 
QAF 5516 
QAG 5062 
QAH 5114 
OAl 5131 
QAli\lT ?0l~ 

QAJ 5136 
OAK 5305 
QAKk3 6036 
QAL 5175 
QALEGL 5575 
QAi" 5101 
QAN ;;223 
QAO 5231 
OAP 5242 
~AQ 5263 
QARFSH 5353 
OAT 5270 
OATLS 6046 
OATPE 5644 
QATSF 6lU1 



-· "~~;-'-- -

OATY 5536 ./ 

~AU 5506 
QAV 5316 .. 
QA,,. 5512 
QAX 5424 
:l A 'i 5412 
')Al 5301 
R3L.iC~: 4 72e 
~U'IES H'53. 
RERF!J::;, 4747 
R£T2 4165 
RLGO" 4714 
STD! ~L 4016 
TEMP.ii 4467 
WA IT 4600 
irlBLr<'lD 466C 
HLGO;:i 4654 
~~CN; 4634 
wMCOOE 4626 
WMi<WD 4621', 
WRLOOP 4272 
i«RT A;; 4231 

... • 0 • ' ~ ..• \ 
'. 


