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ABSTRACT 

The DECTAPE FORMAT GENERATOR FOR PDP-9/lS is a program to allow 
the creation of mark and timing tracks, block numbers, and an 
initial data pattern on a reel of virgin DECtape. Any block 
size greater than 4 and divisible by 2 (up to 6866) may be 
specified. Any number of blocks greater than 1 may be specified 
as long as there is sufficient room on tape. Normally, standard 
format is written on tape (2S6 words per block, 578 blocks, 
numbered 000000 to 001101 (octal). All communication between 
the operator and the computer is done via the Teletype. 

2. PRELIMINARY REQUIREMENTS 

2.1 Storage 

This program uses all of 8K memory for program or as a buffer 
area to contain information written on a read from DECtape, 
if non-standard format is specified. Otherwise, only 4K of 
memory is used to store arid run the program. 

2.2 Equipment 

Requires standard PDP-9 or l5 ___ computer with TC02-'OC15 ~ 
Control Unit and at least one MWSSf'1tJS6 DOCtape Transport • 

.l • LOADING PROCEDURE 

The program is loaded from paper tape using the Ma~D
tape loading procedure. 

1. 
2. 
3. 
4. 
5. 

Place tape in reader with blank tape over/~pe read diodes. 
Set the AnDRESS Swi tches to .177~~. (11+a ) 
Depress I/O RESET; set BAN~ MODE to a 1 (PDP-IS) 
Depress READ IN key. 
Program will load and start itself. 

4. STARTING PROCEDURE 

The program, when loaded as discussed in section 3 is self-starting. 
However, if it is desired to restart the program, set 00100 in 
the ADDRESS switches, depress STOP, I/O RESET, then START. 

5. OPERATING PROCEDURE 

Upon starting, the program will type out its name: 

DECTAPE FORMAT GENERATOR - PDP-9, TC02, TU5S 

Then it will start to interrogate the operator to ascertain his 
desires. 
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a. The first question asked the operator is to allow him 
to indicate on which transport he desires to mark tapes: 

~~RK TAPE ON UNIT 

He responds by typing the decimal number (digit) of the 
proper transport and then any non-numerical character. 

b. The second question determines whether standard or 
non-standard format is to be written: , 

DO YOU DESIRE STANDARD FORMAT (256 WORDS, 578 BLOCKS)? 

(TYPE Y-YES, N-NO) 

If standard format is to be written, the operator types Y: 
if non-standard format, he types N. 

c. Typing N in step b or f causes ;a series of questions 
to be asked to determine proper block size quantity: 

HOW MANY BLOCKS? 
HOW MANY DATA WORDS? 

Checks are made to assure that the answers provided are 
legitimate: 

NUMBER OF BLOCKS MUST BE 2 OR MORE. 
BLOCK FORMAT REQUIRES 4 OR MORE DATA WORDS. 
NUMBER OF DATA WORDS MUST BE EVEN. 
TAPE IS NOT LONG ENOUGH. 
8K OF MEMORY CAN'T CONTAIN THIS SIZE BLOCK. 

d. The program will then type out operating instructions to 
allow the operator to ready the unit to mark tape:* 

SET SWITCH LABLED WRTM-NORMAL-RDMK TO WRTM AND ENABLE. 
WRITE ON SPECIFIED UNIT THEN STRIKE A KEY ON THE 
KEYBOARD. 
AFTER MOUNTING A VIRGIN TAPE AND TAKING 2 WRAPS ON 
TAKEUP REEL. 

A check is made to assure that the directions have been 
properly followed and, if not, an error I.leSsage is typed out: 

SELECT ERROR, CHECK FOR THESE CONDITIONS: 

WRITE NOT ENABLED 
NON EXISTENT UNIT 
MULTIPLY EXISTENT UNIT 
SWITCH NOT IN WRTM POSITION 

* This printout may be suppressed by setting AC switch 0 to 1 (up) 
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e. After majting one pass down the tape to write the mark track, 
further ~nstructions are typed to the operator:* 

SET SWITCH LABLED WRTM-NORMAL-RDMK TO NORMAL, THEN 
STRII(E A KEY ON THE KEYBOARD. 

If the tape has run off the reel, it should be remounted 
before the key is struck. 

f. Three more passes will be made on the tape to complete the 
marking and vigin pattern pr'ocedure, after which time the 
end of the tape will be allowed to run off the takeup reel 
and the format of the tape will be typed out: 

DONE! TAPE HAS MMMMMM BLOCKS (OCT) EACH NNNNNN WORDS 
(OCT) LONG 

The operator will then be asked if he wishes to mark another 
tape to this format: 

DO YOU DESIRE TO MARK ANOTHER TAPE TO THIS FORMAT 
(TYPE Y-YES N-NO)? 

If the operator types Y the program returns to step d, 
if he types N the progra~ returns to step c. 

5.1 Details of Operation 

a. First the name of the program is printed on the teleprinter. 
b. The operator is asked to indicate the number of the transport 

to be used to mark tape. This number is checked to make sure 
that it is between land 8. It is then moved into the 
proper bit position for combination into control words for 
the DECtape control. 

c. The operator is asked if standard format is desired. If it is, 
the program proceeds to step f. If standard format is not 
desired, the program proceeds to step d. 

d. The operator is asked to type in the number of blocks to be 
written on tape. A check is made that at least 2 were 
specified. 

e. The operator i.s asked to type in the number of data words 
per block. The nurr~er is checked to make sure it is at 
least 4. It is then checked to make sure it is even, then 
that it is not too large (attempt to overflow 8K of memory). 
Then check is performed to make sure that the number of marks 
required to be written on tape (number of blocks times number 
of data words+lO, plus expand codes, plus end zones) is not 
too large. The program then goes to step g. 

f. Constants are then set up for the number of blocks and 
data words (standard format). 

g. Unless suppressed by ACS 0=1, operating instructions are 
printed on the teleprinter to instruct him as to what he 
should do after which time checks are made to assure that 
he has done as instructed. 

* 'rhis printout may be suppressed by setting AC switch 0 to 1 (up). 



h. The DECtape control is then instructed to Write Timing and Mark 
Track and word count and current address are initialized so 
that 8192_reve.r~~ end zones are written pn.tap_e. Word count 
and current address are.agaillj.nitialized, this time for'199 
._~.~andcodes • 

i. Word count and current address are again ini'tialized after 
.which time the buffer area of memory is·filled with the mark 
.tra9~ patte_:t'n .f.9r one. block Of tape. This pattern consists 

', .. 9~ .l.expand code, 1 forward block mark, i re"verse guard, 
__ 4 lock, (N-4t~~t~_~~;-.ks! .. ~.prefi:llal, 1 g\la~d, 1 reverse. bloc~ 
na~k, and 1 expand code. This pattern is written on tape 
for a~ ma~y times as the number of blo·cks 'spec-fiied. 

j . After ini tialr-zrrig - word--cQulit and current address ~ 199 expand 
codes, then 8192 forward end zones are written on tape. After 
this is completed the transport is stopped. 

k. Unless suppressed by ACS 0=1, the operator is told to set the 
switch on the maintenance control panel back to NORMAL after 
which time a check is made to make sure this is done. 

1. The DECtape control is then put in Search Continuous Reverse 
and is caused to search backwards 2 blocks. It is then put in 
Write All Continuous (forward) and the complement ebverse 
of the last block number on tape is written into every mark 
until the tape unit shuts down in end zone. The DECtape 
control is then put in Search Normal Reverse until the first 
reverse block mark is found at which time it is' -put in 
Write All Continuous (reverse) and all the blocks are 
written to contain their block numbers (both forward and 
reverse) and a properly checksummed data pattern, all of 
which is generated and stored in memory. This is done 
until the tape unit shuts down in reverse end zone (beginning 
of tape). 

m. The DECtape control is then put in Search Normal (forward) 
and the block numbers for all blocks are checked in the 
forward direction. Upon encountering the last block number, 
the control is put in Write All Continuous (forward) and the 
last block is re-patterned in the forward direction. The 
program then waits for the tape unit to shut down in end 
zpne. 

n. The reverse block numbers and data pattern are then checked 
in the reverse direction by alternating the DECtape control 
between Search Normal (reverse) to pick up block numbers, 
and Read Normal (reverse) to read the data pattern. After 
all blocks have been checked, the reel of DECtape is allowed 
to run off its end. 

o. The operator is then informed via the teleprinter of the for.mat 
written on tape (number of blocks and data words) after which 
time he is asked if he wishes to mark tape to the same 
format. If he answers "Yes", the program proceeds to step g. 
If he answers "No", the program proceeds to step c. . 



6. ERRORS 

6.1 Error Messages 

Most error message prints are due to operator error, either in 
typing in information or status conditions of the DECtape 
control or tape drive. These are discussed in the appropriate 
paragraph in section 4. The errors discussed in this section 
pertain to program.- or hardware problems. 

6.2 Unexpected Error Flag 

If an unexpected error flag (hardware error) occurs, some of 
the following typeouts will occur (the header will always be 
present): 

THE FOLLOWING UNEXPECTED ERRORS WERE ENCOUNTERED: 

HARK TRACK ERROR 
END ZONE ERROR 
SELECT ERROR 
PARITY ERROR 
TIMING ERROR 

These errors are non-recoverable. The program must be restarted 
at 00100 to resume marking tapes. 

6.3 Too Many Blocks Written 

If for some unknown reason the number of blocks specified to be 
written on tape does not agree with the number of blocks actually 
written on tape (and is less) the following error typeout will 
occur: 

TO MANY BLOCKS WRITTEN, PROGRAM ERROR - RELOAD 

This error is non-recoverable. To resume marking tapes, load 
program into computer as in section 3. 

6.4 Wrong Block Number 

If during the check of block numbers, the sequence of numbers is 
unexpectedly broken, the following error typeout will occur: 

BLOCK NUMBER SEQUENCE BROKEN 

The program will attempt to recover from this error by re~ritlng 
the block numbers and virgin data pattern. If this error occurs 
again, the program should be reloaded into memory as in section 3, 
or a DECtape maintenance diagnostic should be run on the DECtape 
transport and control. 
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0010(' 
~010~ 
~0101 
210102 
00Ul3 
el0104 
00105 
0'''106 
00107 
210110 
00111 
00112 
00113 
2121114 
210115 
021116 
00111 
2'012~ 
00121 
021122 
00123 
021124 
021125 
00126 
2121121 
00130 
00131 
00132 
(30133 
210134 
00135 
00136 
00131 
0e'14~ 
1210141 
0.0142 
e'014J 
00144 
00145 
~HH46 
~0147 

"'0150 
00151 
00152 
00153 
00154 
210155 
~0156 
~0157 
e1i'J16~ 
00161 

707104 
1ell? 
161.276 
101144 
161326 
1211144 
700312 
101221 
(~4246·1 
342420 
74~100 
601272 
202461 
745200 
601272 
742020 
142020 
042461 
1211174 
761340 
101144 
101202 
542462 
6021223 
542431 
600135 
16C':277 
101166 
6021122 
101114 
7614~7 
1~ll44 
101227 
'142407 
340457 
740100 
60~150 
762306 
HJ1144 
600136 
1~ll74 
761420 
101144 
1211227 
1'42416 
34243;:-
74?10~1 
6ee163 
161433 
101144 

,'TITLE r:ORMAT 
.ABS 

IDE.cr.pE F'OR~AT r.ENlRATOP - POP",9 TC02 TU55 
ITAPE 1 

.LOC 10k' 
8EGl'" LEM 

J~S CR~r ITYPE CR, Lr 
L.AW MESSl 
J~S MESAGE /T1pEOUT ,1RST MESSAGE 
LAW MES52 
J~S MES4GE /TYPE OUT SECONO MESSAGE 
KRB IC~~AR ~rYBOARD FLAG 
JMS oacv IGO TO DEC TO BIN ROUTINE 
QAe UNIT IRETURN WITH UNIT NUMBER 
TAO M9 
S~A lIS IT Lr5S THAN 97 
J~p OVER I~O 
L.AC U~tT 
SNAICLL lIS IT NOT 07 
JMP OVER INO 
RTR IYE~, MOVE IT 
RTR 14 RIGHT 
OAe UN!T lAND STORE AWAY 

TM~SS3 JMS CRL' ICR, L' 
L.AW MESS3 
JMS MESAGE ITYP[ 3RD MESSAGE 
JMS GET IG£T CHARACTER KEyED 
SAO YVV I~AS IT Y' 
JMP STANO IYES 
SAD NNN IWAS IT Nt 
JMP TMES54.i IVES 
LAW 211 lIT "WAS ~£IT~ER 
J~S TYPE ITYPE "t" 
JMP TMESS3 lAND ASK AGAIN 
JMS CRLf ICR-L' 

TMESS4 LAW MESS4 
JMS MESAGE ITYPE OUT NEXT MESSAGE 
JMS OBey ICALL. DEC TO BIN 
OAe 9LOC~S 1ST ORE NUMBER OF BLOC~S 
TAO fOUIUIoI.!) 
SMA I~AK~ SURE AT L.EAST 2 BLOC~S 
JMP ,+4 
LAW ~ESS24 INOT 2 OR MORE 
J~S MESAGE 
JMP TMESS4 
JMS CRLr ICR,L.F 

TMESs5 LAW MESS5 
J~S MESAGE ITYPE OUT NEXT ~ESSAGE 
JMS oacv leALL DEC TO BIN AGAIN 
OAe OATAS ISTORE NUMBER or DATA wOROS 
T~O MI NuS4 
SMA 115 IT AT ~[AST 4 
JMP .+4 IYES 

T~ESS6 LAW MESS6 INO TYPE OUT [RROR 
JMS MESAGE IMESSAGE 



PAt:£ 2 F' OR 'AT fC'R""·AT 

?0162 ~0l'11'H J~p TMESS5 ,ASK aUESTIO\J AGA I~< 
92163 ?~2416 LAC "'ATAS 
?~164 74?t?,2: RAR 
?Z165 742'4/? Sr.-I. lIS ~u~8ER DIVISIBLE BV 21 
00166 6"t1172 J"'P ,+4 lYE:) 
00161 761462 Tt..1E:SS1 LI-W MESS7 I~O, TYPE OUT 
~017~ 12-1144 JMS M(5AGE IERRQR ... rSSAGE 
00111 60~151 JMP TMESS5 IASI( AGAIN 
00172 202~04 L,AC A.A 
00113 7440e0 eLL. 
00174 342 416 TAO OArAS 
(i'!~115 7404Ze' SNL. 115 NUMBER or OATAWORO TOO LARGE? 
210176 6~"lI2;J2 JMP ,.4 INO 
00177 162332 TMESSB LAt.! MESS2' IYES, TVPE OUT 
0020~ 101144 JMS MESAGE IERROR MESSAGE 
~0201 600151 JMP TMESS5 ITRy AGAIN 
~0202 202416 LAC OATAS ITHIS 
210203 342456 TAO TEN ILITTLE 
00204 740001 CMA IB%T 
002215 342434 TAO ONt 
IiHIJ206 042 414 OAC CNTRl 10' 
00207 15 4 ?00 CI.AICLL ICODING 
00210 ~42401 TAD BL.OC~S IMULTIPLIES 
00211 442414 tSi CNTRl IBI.OCK NUMBER 
00212 6002121 JMP .",2 ITIM[S DATA .ORO.1" 
210213 741411~ S!L 
00214 6rl1QJ220 J~' •• <4 

21021' 342~63 TAO MAGCON IAOO THIS TO c· ) MAX NUMBER OF MARKS 
00216 1404e0 SNL ITOO MANV' 
et0211 6013230 JMP NEXT INO 
0022!2' 1615214 L.AW MEssa IYES, TVPE OUT 
00221 101144 JMS ~ESAGE IERROR MESSAGE 
"'0222 600136 JMP TMESS4 IGO 'WAY BACK 
e0223 101114 STANO JMS CRLF 
20224 202411 I.. AC CONST1 
00225 ('142407 OAC BLOC'<S ISET UP BLOCKS 
Z0226 202 412 I.AC CONST2 
"'0227 ?l42416 OAC OATAS IANO OATAS 
00230 101174 ",EXT JMS CRLF' 
:'0231 7500r4 I..AS 
00232 74110Z SPA 
?0233 6~~236 JMP ,.3 
0e234 761521 LAW MESS9 
re235 101144 J~S MESAGE ITYPE OUT NEXT ~[S5.GE 
00236 700312 ,<RB ICLEAR '<EVBOARD rLAG 
00237 1012/2 JMS GET IwAIT FOR KEV STRIKE 
7024" 2e2 461 LAC UNIT 
,"0241 242377 )COR WTMT 
00242 ?424V'J xOR 5TOPGO IF'OR~ UNIT. WTMT, ST(\P 
v0243 107545 707545 ICLlAR A~O LOAD "A 
00244 74?~'~;? NOP IWAlT FOR XS. DELAY 
30245 74l7i~J0 NOP 
1'121246 74?0CZ, NOP 
?0241 74"022 NOP 
t:t02S?l 74'~0~.~ t\iOP 



PAGE 3 r OR ,,~ A T F'OR~AT 

00251 74 Cl!0V'::' :~OP 
?0252 727561 7"7561 I[RHOR C~NOITION? (E. F) 
~~253 6~021:-3 JMP FIRST 11\;0, PROCEED TO "1411\1 PROGRAM 
?0254 707572 707572 IYE~, READ STATUS 8 
;"0255 ~02424 AND 1-1A51(2 
0025~ 7412~? SNA ISELECT F'RROR 
~0251 -S~1044 JMP ER RORl 1\;0 
"'026?1 161654 LAW MESS10 IYES 
00261 1~1l44 JMS MESAGE ITVPE OUT ERROR MESSAGE 
~0262 60VlJ232! JMP NEXT 

IROUTINE TO wRITE MARK TRACK 
00263 202317 FI~ST I.AC WTMT II.OAO AC WIT'" wn~T F'~O GO CO~jT 

00264 l42461 XOR UNIT ICOMBINE UNJT NUMBER 
00265 7211545 707'~5 ICI.~AR ANO LOAD "A" 
00266 76~lH~00 L.AW 
ftl0261 C'!4003e OAC we ISET we TO • 8192 CDEC) 
002721 2~2362 LAC REV END 
00271 ~42466 CAC BU"ER 15ET BUFFER TO "!s'" 00272 202465 LAC BU"ERel 
1l'0273 040031 OAe CA IltT CA TO "8UF'F'ER-1" 
00274 20~030 LAC we IG£1 we 
021275 740200 SIA lIS IT 0, 
00276 600212 JMP .-e' INa. RESET CA 
00277 707544 7015'~ IVt;;, CI.EAR DTF' COONE R[V,rND) 
00300 771411 LAW ,,301 
00301 ~4003e OAO WC ISEY WC TO -199 CDi:C) 
00:502 202363 LAC EXPAND 
00303 042466 DAe BUrFER 18ET BUFFER TO "25" 
00314 202465 LAC BU'FER-l 
!'J0!0' 2402131 OAe CA 15f1 CA TO BUF'FER., 
00306 2(l!?'030 LAC wC IGET we 
01031211 14~2e0 SlA lIS IT 01 
003H~ 6003~4 JMP .,,4 INO. RESrT CA 
00311 107544 707544 IVES, CLEAR OTF (DONE EXPAND) 
00312 2024e'7 SECOND LAC BLOC'<S IGET NUMBER OF' BLOCKS 
ti10313 14V'0~1 CMA 
00314 342434 TAD ONE ITAI<E 2'5 COMPLEMENT 
?0315 ~42450 OAe SAVEl ISAVE 
e0316 '1142413 OAC CNTR lAND STORE IN COUNTER 
00311 2C2465 I.AC BUFFER"l 
V,032!'! ':'4'2031 OAC CA ISET CA TO BuFFER~1 
e0321 "4~J10 OAC 10 IALSO 10 
?0322 ?~2416 LAC OATAS IGET NUMBER OF DATA WORDS 
00323 342456 TAO TEN IAOO 10 
00324 14,1I 0?1 C~A 
(('0325 342434 TAO ONE 12'~ COMPLE~ENT 
~0326 ':42447 OAC SAVE ISAVE 
00327 ~. 4 V' 03C OAe we IANU STORE IN we 
?e33~ 202363 l.AC EXPAr..D 
210331 ~6001': QAC. lV. ISTORE E)(PAt.~D CoDE H' BurFER 
00332 'Q2364 L.AC ~ARI( 

00333 ;'6~01Z OAC- 1~ ISTORE MARl( 
e0334 ::l2'2365 LAC REVGRD 
i?0335 ':"6)lC1Z, DAC- U" ISTORE R[VERSE GUARD 
?-0336 20231)6 LAC lOCI( 
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V'e337 
7034,-' 
;'0341 
7~342 
20343 
00344 
130345 
r~fZl346 

00341 
0035Q1 
?JfZl351 
210352 
00353 
00354 
13035' 
00356 
QlfZl351 
1"036~ 
00361 
00362 
00363 
0fZl364 
0036' 
00366 
00367 
021310 
00371 
00312 
00313 
"'''374 
00315 
~0376 
0111317 
13 fZl4" ('I 
~04"1 
00402 
~0403 
~"404 
e0405 
~0406 
e0407 
0a41~ 
e0 4 11 
((10'12 
2'13413 
e0414 
V'l0 415 
00416 
00411 
r'~420 
0E 421 
l0422 
e'0 4 23 
"'0424 
00425 

'6~eH~ 
.'610, ., 
., 6? 'r, 1·' 
:6Z01<; 
202410 
34243~~ 

7412e'l 
600356 
74r2l0(J!1 
342434 
?42414 
202361 
~6~"10 
442414 
6013353 
202370 
G(6001~ 

~6~01Z 
?6~0l0 
1?60010 
2212311 
~6"~a0 
202312 
060010 
2fZl2363 
060010 
200030 
14"'200 
600311 
101;44 
20246' 
24e031 
202447 
:'4"'i33V' 
442413 
600311 
171411 
04003e 
202363 
~42466 
202465 
·~4 V'l031 
20?030 
74e'200 
6004?'7 
7~7544 
16?l~fl 
74003,) 
?~2313 
'42466 
202465 
;)40031 
2130030 
740220 
60~421 

T~IRD 

DACo le ISTOR~ LnCK, 
OAC. 1~ IRE VERSE CHECK. 
~AC. 1~ IREvE~SE ~IN'L. 
D A C • 1 ~ I A ;~ U REV E R S e: PRE r I N A L. 
I.,AC r,ATAS 
TAO MINUS 4 
SNA 
JMp ,.10 
eMA 
TAD ONE 
OAC CNTRl 
LAC OATAM 

IS£T UP COUNTER FOR N.4 OATA WOROS 

OAC. 10 ISTORE N;. OATA MARKS 
IS! CNTRl 
JMP , .. 2 
I.AC PREFIN 
DAC* 10 ISTORE P~E'lNAL, 
DAC. 1121 IrINA!,.. 
OAC. 1121 ICH~el<. 
DAC. 1'" lANe REV[RSE LOCM 
LAC GUARD 
QAC. 10 ISTORt GUARD 
LAC RtVMRI< 
OAC. 1121 ISTORE REVERSE MARl< 
LAC EXPAND 
OAC. 1121 ISTORE ExPAND 
LAC wC 
SaA IHAS WHOLE BLOCK BEEN TRANSrERRE07 
JMP .-a INO-
71211544 IYE~, CLEAR OTr COONE WITH T~IS BLOeM) 
LAC BUrFERe1 IANO SET uP 'OR BLOCK AGA!N 
OAC CA 
LAC SAVE 
OAC wC 
lSi CNTR 
JMP _,,11 
LAW ",,307 
OAC wC 
LAC EXPAND 
OAC BUF'rER 
LAC BUF'rER-1 
OAC CA ISET CA 
LAC we IGEJ we 

IWRITTEN ALI. BLOCKS' 
INO 
IVES, SET Up rOq 199 [XPA~OS 

ISET BurFER TO "25~ 

SiA lIS IT 1217 
JMP , .. 4 INO. RESET CA 
701544 IVES, CL£AR aTF' (OONE EXPANO) 
l.AW 
OAC 
l.AC 
QAC 
LAC 
O.C 
LAC 
slA 

wC ISET we TO ",,6192(0£C) 
[NO 
BurrER 
8UF'F'ER,,1 

IS(T 8ur~ER TO "22" 

CA ISET CA TO BuFrER-1 
we IGET we 

lIS IT 07 
JMP ,-4 INO 



~042~ 

~'i 4 27 
'1043" 
7e 4 31 
\?0432 
20433 
~0434 
20435 
~7436 

210'-31 
2'04421 
00'-41 
0,,442 
00~43 
el0444 
~0'45 
~"446 
00447 
021450 
021451 

021452 
004'3 
004'4 
00'" 
00456 
00457 
""460 
00461 
00462 
00463 
~0464 

00465 
00466 
00461 
00470 
"0'71 
~0472 
~0473 

e.0414 
~0475 
00476 
Z0477 
00500 
?e501 
~0502 
~0503 
~0504 

"'050S 
l0506 
00501 
7<0510 
00511 
20!512 

('('2377 
7.;:~1'44 
7e9.312 
750~~>~4 

7411;~G 

(:'12l0436 
7617<:;7 
1211144 
101202 
202461 
707545 
7412J"~e' 
740000 
140000 
140000 
74~000 
140000 
707561 
742,000 
60043e1 

202376 
242461 
'''''45 
202464 
040e131 
771176 
040030 
200030 
141200 
600461 
7e'7561 
600461 
60~452 
2e2375 
242461 
1~1S4' 
14~1l'3e 
750j()~1 

342407 
042452 
Hal15 
\:~42451 
042466 
?e,2465 
V'4i~031 
121561 
60~501 
101572 
502423 
1412~~~ 
612!1~44 
202376 
242402 

LAC ~T~' IYES. TWE~ 
717544 ISTOP TAPE 

TMES11 K~8 ICLl&R KfV80ARD OF EXTRA'E~uS CWARACTERS 
LI~S 
SPA 
JMP •• 3 
I.Ak ""[S511 
J~S M[SAGE ITYPE our NEXT MESSAGE 
J~S GET IWAiT FOR A KEY TO BE STRUCK 
LAC UNIT 
107545 IC~~~R A~D LOAO "A" WITH MOVE 
NOP IWAIT rOR XSA OEL~Y 
NOP 
NOP 
NOP 
IIJOP 
NOP 
717'61 ItRMOR FLAG? 
SKP INO 
JMP TM£S11 IVES. TVPE MESSAGE AGAIN 

IROUTINE TO WRITE ~AST BLOCK NUMBER IN REVERSE MARK 
ITHEN ALL BLOCK MARKS AND A vIRGIN PATTERN IN REVERSE DIRECTION 
FOURTH LAC RESERC I~OAO AC WiTH SEARCH, CONTINUOUS GO. R£VERSE 

XOA UNIT ICOMBINE wITH UNIT NUMBER 
117545 ICL~AR AND LOAD "A" 
I,.AC BUF'FER-a 
OAC CA 1St! CA to BurFER 
LAW -2 
oAe we ISET we TO -2 
LAC wC 
SNA IwAIT rOR WC • 0 
J~p , •• 
1~7561 IERROR rLAC? 
JMP ,.4 I~O 
JMP POURTM IV£S. START AGAI~ 
LAC FWOWAC ILOAC AC WlT~ WRITE ALL. FWD. GO, CONTi 
XOR UNIT ICOMBINE WIT~ UNIT NUMBER 
101545 ICL~AR AND LOAD "A" 
DlM WC IlERO wC 
CLA:CMA 
,AD R~OC~S ICOMPUTE I,.AST BLOCK NUMBER 
OAC SAVE3 
J~S CALQI.8 IFINO COMPLEMENT OV9ERSE 
OAC SAVE2 
~AC eurrE~ ISTORE IN eurrER 
LAC BurrER"l 
OAe CA ISET CA TO BUF'FER~1 
7~7561 I~AiT FO~ ERROR 'LAG 
JMP ... 3 
107572 IREAD STATUS "B" 
Hm MASK1 
SNA lEND lONE? 
J~p ERRO~l INO 
LAC ~ESERC IVES. LOAD SEARCw REv Go CONTINUOUS 
XnR ~ORCO~ IMAKE NORMAL 
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v0513 
70514 
1'-0515 
1'0516 
~rll517 
0052!?1 
"0521 
00522 
00523 
~~524 
0~525 
910526 
00527 
01i!l530 
00531 
00532 
00533 
00534 
021535 
00536 
01i!l531 
00540 
00541 
00542 
00'43 
00544 
00545 
Pl0546 
~0547 
210550 
~0551 
~0552 
c:l0553 
~0554 

~0'55 
00556 
~0557 
~0560 
~0561 
"0562 
00563 
0056~ 
i'0565 
00566 
00561 
~057~ 
00571 
2~572 
(~0573 

~0574 
~0515 
00576 
e.0577 
10621;'1 
2'0601 

242461 
707545 
20246 4 
·"40031 
7076(-;1 
600517 
12'1552 
'302443 
707544 
202401 
701544 
20246; 
e'40010 
342460 
0421031 
2212447 
34246Z 
74003'" 
160010 
7500el 
342401 
060010 
202416 
342451 
74210211 
('42414 
16001~ 
442414 
6et0545 
150001 
26e0H'I 
16~010 
160~1i' 

202451 
;:'60010 
1500(11 
?60010 
202450 
('42413 
150QJ01 
34001e 
~42435 
:20P103~ 
74120£' 
60~513 
707561 
60~565 
601344 
701544 
2Z;?46~ 
~'4~031 
l'02441 
~i 4 r?! e:3;:' 
75~~Wl 
342452 

XOR U~tT ICOMRINE wITH UNJT 
707545 ICI..t.AR A~-iO L.OAD "A" 
LAC 8uF"rE:R",l 
OAC CA ISET CA TO BUFFER 
7016~1 -
JMp ,-1 IwAIT rO~ OTr 
707552 IREAD ~A" 
AND P01I\4T+;5 
707544 ICI..EAR ru~CTION 81 TS 
I.,AC WAC II..OAO AC WIT~ WRITE ALI.. CO~T 
707544 ITRANsrER INTO "A" 
I.AC 8UJ",.ER-1 
OAe ~0 IS£1 UP 10 
TAO T",AEE 
OAe CA IANO CA 
I.,AC SAVE 
TAO T"'REE 
OAC we IS[T we TO 2 ~ESS THAN USUAL 
02M. 10 ISET UP [XPAND 
C~AICMA -
TAO BLOC~S 
CAC. 10 ISETUP BLOCK NUMBER INTO BUrrER.1 
l,.AC OA~AS --
TAD TWO 
CMA 
OAC CNTRl ISET UP COUNTER rOR , OF e's 
olM. 10 ICDATA WOROS.3) IN ~EMORV 
IS! CNTR1 lAND T"'EN STORE IN BurrER 
JMP ,w2 
CLAteMA 
DACe 10 ISET UP ~EVERSE CiolECKSUM 
OlMe 1~ ISET UP LOCK 
D~M. let ISE! UP ~[V[RSE GUARD 
LAC SAVE2 
OACe 10 ISTORE COMP, OBYERSE IN B~OCK ~ARK 
CLASCMA 
DAC- 10 ISETUP EXPAND 
I..AC SAVE1 -
OAC CNTR ISET UP BLOCKS COUNTER 
CI..A!C~A 
TAO 10 
OAC P~TR ISET UP PNTR rOR BI..OCK NUMBER 
I.AC ~C IWAIT FOR BI.,OCK TO FINlS~ 
SNA 
JMP ,.4 
707561 
J~p ,-4 
JMP ERROR1 
707544 IC~lAR OTr 
LAC PUFFER .. 1 
OAC CA ISETUP C6 
LAC SAVE 
OAC I.o!C I ANO we 
CI.AtCMA 
TAO SAVE3 ,COMPUTE NUMBER of CURRENT BLOCK 



~~6e2 

:'06e3 
:'0604 
?0M~5 

Z0606 
00('~7 
e'061~ 
0e611 
00612 
00613 
e0614 
Z0615 
00616 
00617 
e0620 
0fJ621 
20622 
00623 
"'0624 
00625 
~0626 
00621 
00630 
00631 

00632 
00633 
00634 
00635 
210636 
e0637 
e064t1' 
00641 
00642 
i?!0643 
ea644 
02164' 
210646 
~0647 
Z0650 
~0651 
2'0652 
~0653 
00654 
20655 
~~656 
7e657 
?~66t?1 
70661 
00662 
/1~663 
2!0664 
~0665 
9'0666 

. 424')2 
,. 4 24 6 7 
H~1115 
:'624:~5 
442 413 
"0(}!565 
22,24/2 
707544 
HH5'52 
502443 
107544 
2024e3 
11111544 
2e2464 
240031 
12116:?1 
141000 
601106 
107561 
600621 
707572 
5212423 
141200 
6012144 

2212450 
04241a 
142417 
202403 
24240~ 
242461 
701545 
202464 
e4"'031 
140030 
7~76~\1 
6e~644 
707554 
2e2466 
542417 
7410;~0 

601112 
442411 
.a42 4 13 
60!J1644 
707552 
'024~3 
707544 
2024':'1 
7e'7544 
2?24~5 
~140£113 

3424b? 
(~4t"-'~:51 

DAC SAVE3 
DAC BufF'ER.l 
JMS CALQL8 
DAC. P\;TQ 

lAND STORE I~ AppROPRIATE PLACE 
IrQR~ COMPLEME~T OBVERSE 
IA\JD STORE IT 

lSi! CNTR 
JMP HEREl 
LAC NOPCQ,oJ 

I~AVE ALL BLOCKS BEE~ P1TTERNEO? 
INO 

7?1544 ICL~AR CONTINUOUS 
701552 IREAD "A" 
At-.O POINT.3 
7~1544 ICLEAR fUNCTtON REGISTER 
L.C SERNOM ILOAO AC wIT~ SEARC~ NORMAL 
70154. IXOH INTn "A" 
LAC BUr'£R"l 
OAe CA ISET UP CA 
101601 ISKip IF' BLOCK MARK rOUND 
SKP INO oTF, CMECK ERROR r~AG 
JMP ERROR2 lOT', ERROR 
701561 ISKIP ON ERROR 'LAG 
JM~ , •• INO 'LAGS. e~[CK A~L AGAt N 
1Z7512 IREAO STATUS "B" 
AND MASKl 
SNA lIS OECTAPE IN END iONE1 
JMP ERRORl I~O, ERROR 

IROUTINE TO CHECK FORWARD BLOCK MARKS AND 
IR~WRITE ~AST BLOCK 
rt'TH LAC SAVEl 

OAC CNTR 
DiM EXPECT 
L.AC SERNOM 
xOR STOPGO 
XOR UN!T 
1rl11545 ICI.~AR 
l.AC BUrr£Rei! 

15£T COUNTER TO • NUMSER Of 
liERO EXPECTED BLOCK NUMBER 
I~OAO AC WIT~ SEARCH NORMA~ 
IXOR GO 
ICOMBINE WITH UNIT 

AND LOAO "A" 

OAC CA 1St! UP CA 
DlH we lAND WC 

H£RE2 107601 IWAIT 'OR OTr 
JMP .",s. 
701554 ICI.~AR IT 
LAC BUrF'ER IGET BLOCK NUMBER 
SAO EXPECT ICOMPARE AGAt~ST EXPECTED 
SI(P 10K 
JMP ERRQR3 
ISl EXPECT 
lSi CNT~ 
JMP HERE2 
101552 INO, 
4,NO POINT.3 

IERRoR 
IS£T UP EXPECT rcR N£XT 
IWILL THERE BE A NEXT? 
IYES 

RrAO "AU 

101544 ICLEAR fu~CTION BITS 
LAC WAC ILOAQ AC ~lTH WRITE ALL cO~T 
107544 ITRA\SfER INTO "A" 
LAC BUrF't~.l 
OAC 10 ISET UP 1~ 
TAD THREE 
!)AC CA IANU CA 

BLOCKS 



OAGE 

00667 
?'/!67'" 
~'0671 
e0672 
00673 
0e614 
~067r; 
00616 
00671 
0070et 
00701 
007"2 
00103 
00704 
!210105 
007il6 
~070' 
007UJ 
~0111 
00112 
~0'113 
00114 
e011' 
0£1116 
00111 
"0120 
00121 
0Q1122 
""723 
"0'24 
210125 
210726 
210727 
0073~ 

"0731 
"'0732 
00733 

e0734 
00735 
?J0736 
~0131 
~014'" 
00141 
00742 
~014J 
00144 
~07~5 
00146 
007~1 
~075~ 
~07S1 
00752 
0e753 
~0754 

(,2,2447 
~4246~ 

'42'23l 
160~1·? 
15QlttHl 
342407 
~~6~01? 

202416 
342457 
740~01 
~42414 
750001 
e6001'" 
442414 
600103 
160010 
060010 
060010 
342407 
101115 
l>60010 
1621010 
200030 
74122121 
600123 
101561 
600715 
601044 
707552 
5£12443 
701554 
101'61 
600126 
701572 
502423 
1~12e12! 

601044 

7521001 
342407 
:'42411 
202461 
242400 
242424 
7e7545 
7~7552 
C;02443 
707544 
2"247<3 
7Z7~44 
?e2464 
l4~~031 

72'76:'1 
602752 
202466 

LAC SAVE 
TAO THREE 
JAC WC IS[T UP ~c 
DlM. 1~ ISEt UP EXPAND (NOT NEEDED) 
CI,.AtCMA 
TAO BLOCKS 
DAC. 10 ISET UP FORWARD BLOCK MARK 
LAC nATAS 
TAO TWO 
CMA 
OAC CNTRl ISET UP COUNTER rOR # OF l'S 
CLAteMA I(OATAWOAOS.~) IN MEMORV 
OAC. 10/ANO T~[N STORE IN BUFFER 
lSi CNTR1 
JMP ,.2 
OlM. 10 1St! UP e~£CKSUM 
DAC. 10 IREVERSE LOCK 
DAC. 10 IGUARO 
TAD BLOCKS 
JMS CALQL8 ,'ORM COMP, OBVERSE 
OAC. 10 ISTORE IN REV. MARK 
OlM. ~0 1St! UP tXPAND 
LAC we /wAIT 'OA BLOCK TO BE WRITTEN 
SNA 
JMP ,.4 
107561 
JMP ,84 
JMP tRRORl 
107552 IREAD "A" 
AND POINT.3 
101554 ICL~AR FuNCTION REGISTER 
707561 IWAIT rOR ERROR FLAG 
JMP ,.1 
107572 IREAD STATUS "8" 
ANO MASK1 
SNA lIS DECTAPE IN [NO lONE? 
JMP ERRORl INO, ERROR 

IROUTINE TO CHEC~ R~vERS£ BLOCK MARK AND READ DATA 8ACK~AROS 
SIXT'" CLAteMA 

TAO 81..0C~S ICREATE HIGHtST B~OCK ~U~BER 
DAC EXPECT lAND STORE IN ExpECT 
LAC UNIT IFOR~ WORD 
XOR STOPGO ITO SELECT UNIT 
xOR MASK2 IA~D GO REVERSE 
707545 ICL~AR A~O LOAD "A" 

H£RE3 701552 IREAD "A" 
ANO POINT.3 
701544 ICL~AR F'LINCT t ON REG 1 STER 
lAC SERNOM ILOAD AC wITH SEARC~ NORMAL 
1~7544 IXOH J~To "A" 
LAC BurrER"~ 
DAC CA ISE1 UP CA 
7~1601 /wAIT rOR DTF 
J~p .-1 
LAC BUr'ER IGET BLOCK NUM8E~ 
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7~75C; ;;4241 7 t;AD ()(PECT ICOMPARE AGAINST EXPECT[C 
?~756 741l?;: SKP ISAME ALL OK 
?:~757 ~01112 J"1P ERROR3 IIJIFF'(R('JT, ERR"R 
le760 7e7;52 707552 IREAD "A" 
00761 5i)2443 A~D POINT.3 
00762 7Z1544 701544 ICLEAR FU~CTION REGISTER 
00763 202374 I.AC REONOM ILOAD AC wlT~ READ NORMAL 
00764 1e7544 7217544 IXOH INTO tI A I' 
00765 20246~ L,AC BuFrER.l 
00766 ;141i"031 OAC CA ISE! UP CA 
e0767 14~~3e: OlM WC IZtRo we 
11'0"2' 70761711 1211601 IOEgTAPE 'LAG! 
00711 6021110 JMP ,-1 INO 
00712 707561 7217561 IERROR F'LAG? 
'i!0773 741000 SKP INO. AL.I. OK 
00774 601044 JMP ERRORl IYES. ERROR 
021175 150001 CLAICMA IOEgR[ME~T EXPECT 
00776 342411 TAO EXPECT 
"0177 ~4241? OAe EXPECT 
01f100 1400ru, eMA 
01001 150200 S!ASCI.A IHA~ E;XPECT GONE TO .s., 
eUJiJ2 600743 JMP ,..[RE3 INO, REPEAT rof' NtxT BI.OCI< 
010"3 202461 LAC UNJT IVES 
01"04 1421001 eMA 
012105 5,,2445 ANO POJ~T.' 
01"06 107545 70154' IOESEI.ECT UNIT 

IROUTINE TO INQUIRE oF' OPERATORS INTENTIONS 
01£101 '6221~ LAST LAW MESS20 
~lel~ 1~1144 JMS M[SAGt ITVPE OUT MESSAGE 
01011 202407 LAC BI.OCKS 
2112112 101201 JMS TVPOUT ITYPE OUT NUMBER 0,. BI,.OCI<S 
eJ1013 202461 LAC UNIT 
212114 242424 xOR MASI<2 
012115 707545 701545 ISTOP ORIVE 
2l12!16 76e240 LAW 240 
211011 101166 JMS TYPE 
0U'2C11 762221 LAW MESS2~ 
01021 101144 JMS !-lESAGE ITYPE OUT MESSAGE 
~1022 202416 LAC DATAS 
~1~23 1012r1 JMS TYPOUT ITYPE OUT NUMBER OF' DATA WORns 
01e24 160240 LAW 240 
ele25 H11166 JMS TYPE 
~1~26 762232 LAW MESS22 
~1121 1011 4 4 JMS MESAGE ITYPE OUT MESSAGE 
0103('1 762243 TME523 LAW MESS23 
2'le31 101144 JMS MESAer ITYPE OUT MESSAGr 
?l12'32 7e10'312 l(RB 
Zl~33 H'12?2 JMS eET IGET TVPrD CIoIARACTER 
?le34 S;42462 SAD VVY I\AlAS IT Y 
1!1?35 ~0723::' JMp NEXT /YES 
V'1~36 542431 SAO Nr.J~J INO, WAS IT ~ 
;."1~31 607122 JMP TMESS3 lyES 
?'U'4~ 76~"277 LAW 277 INO 
?lPJ41 101166 JMS TYPE /TYPE ( 1 ) 
21H~42 101114 JMS CRt.F' ICq"LF' 



'~1043 

'U'44 
?1C"45 
~1~46 
:'.1~47 
~le521 

01051 
01052 
01053 
:1Jl~54 
211055 
eJle56 
211051 
0106~ 
01061 
~le62 
"'1063 
~1064 
0UJ65 
e1066 
QJ1061 
2110721 
01071 
211072 
012113 
012174 
01217' 
01076 
012177 
21112121 
211101 
01102 
et1103 
01104 
01105 

"'1106 
~1107 
~111"1 

01111 

Q!1112 
01113 
01114 

{'1115 
01116 
eli17 
~112" 
~1121 
'11122 
01123 
e'1124 
~1125 

7621dd 
101144 
707572 
74001? 
74et10~ 

601~54 
762065 
101144 
107572 
142iUZ 
740100 
6211062 
162e11 
101144 
7217512 
502424 
141200 
6211070 
7621Ul 
101144 
101572 
'0242' 
141200 
612l:l,016 
7621221 
1211144 
71217572 
5212426 
7412210 
601104 
16213~ 
101144 
742121421 
60112'4 

162140 
101144 
74~043 

60111! 

76217? 
101144 
6e'l461 

ne?0~? 

144~01 
~'4 2432 
t424,~3 

777772 
':'42453 
~~24t;~ 

242436 
202432 

J~p TMES23 ITRV AGAIN 
IU~ExPECTEO ERROR r~AG TvPE ~UT ROUTI~E 
F.RRO~l ~AW MESS12 

JMS M£SAGE ITVPE OUT MESSAGE ~EADER 
701572 IREAD "8" 
RAl,. 
SMA IMARK TRACK ERRoR? 
JMP ,.3 INO 
LAW MESS13 IYES 
JMS M[SAGE 
707572 IREAO "B~ 
RTLo 
SMA I[NO iON[ ERROR? 
JMP ,.3 INO 
LAW MESS14 IYES 
JMS MESAG£ 
707512 IREAD "B" 
AND MASI(2 
SNA IS£~£CT rRRO~' 
JMI' ',.3 INO 
LAW MESS15 IV'S 
JMS MESAGE 
701"2 IREAD "8" 
AND MASt<3 
SNA IPA~lTY ERROR' 
JM" ,.3 INO 
LAW M£SS16 IYES 
JMS MtSAG£ 
1211"2 IREAO "8" 
AND MASK~ 
SNA ITIMING rRROR' 
JMP ,+3 INO 
~AW MESS17 IYES 
JMS MESAGE 
xx 
JMP ."'1 

ITOQ MANY BLOCKS wRITTEN ERROR ROUTINE 
ERROR2 LAW MESS18 

JMS MESAGE ITYPE OUT ERROR MESSAGE 
XX lAND STOP 
JMP ,,,1 

IWRONG BLOCK NUMBER ERROR ROUTINE 
ERRORJ ~AW MESS19 

JM5 MESAGE ITYPE OUT ERROR ~ESSAGE 
JMP FOURTH+15 IREP[AT VrRGt~ PATTER~ 

ICALCU~ATE 18 BIT COMPLE~ENT OBVERSE 
CALQL8 a 

C~AICL.L 
OAC NUMBER 
DiM OBVE~S 
~AW -6 
DAC TALLY 
LAC CPOINT 
OAC PNTRl 
LAC NUMBER 
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~1126 141?~' ;' SKP 
-'1127 74 2~' 1 " LOOP RTI.. 
:' 113~ 7A2W:'1 RTL. 
71131 7 4 2~\ 1'~ R'fL. 
71132 '42432 DAC ~UMBER 
V'1133 :'22436 ANO. PNT~l 

01134 242433 xOR DeVERS 
(1'1135 ?42433 OAC DeVERS 
~1136 442436 ISl PNTRl 
~113? 2t?2432 lo4C ~JU~BER 
~114?1 442453 lSi TA\..I..V 
71141 601121 JMP 1..00P 
01142 202433 I..AC OBVERS 
01143 621115 JMP- CAI..Q"e 

IMESSAGE PRINT SUBROUTINE 
12'1144 ~00000 '1ESAGE 0 
01145 502421 AND MASK' 
01146 042431 OAC PNTR2 
01141 222437 I,.AC- PNTR2 
0115~ 142020 RTR 
01151 742022' RTR 
01152 7421020 RTR 
01153 742020 RTR 
el1154 740020 RAR 
01155 131166 JMS TYPE 
01156 542446 SAO RUBQUT 
01157 621144 JMP- MESAG£ 
0116~ 222437 I..AC- PNTR2 
01161 H~1166 JMS TYPE 
01162 542446 SAO RU90UT 
01163 621144 JMP- M[SAGE 
01164 442437 IS! PNTR2 
211165 6~1147 JMP M[SAC[*3 

ITYPE SUBR OUT I ~IE 
01166 ?Z0e2'~ TVPE 0 
01161 se2446 ."10 RueOUT 
0111e' 100406 TL.S 
01171 1004~1 T5'-
9'1172 S2I1111 JMP .",1 
21113 '>21166 JMP. TVPE 

ICRloF' SUBROUTINE 
11174 "'e000l c~\"r 0 
01175 16~215 loAW 215 
~1176 1~1166 JM$ TYPE 
01177 762'212 I..AW 212 
7.120'" lZ1166 JMS TYPE 
"1201 621174 JMP. CRI..F" 
t12et2 ?0(11~r;1 GET 0 
~1203 1~r.3\1 KSF' 
"12l4 6Z12?,3 J"IP .... 1 
?1'1215 70~312 KR8 
1'1206 "21222 Jt-1P. GET 

IOCTAI.. TYPEOUT SUBROUTI~r 
l122l7 :01000V TYPOUT 2' 
Zl121?! :' 42454 DAC TEMP 
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71211 
?121:? 
71213 
e1?14 
7,1215 
k'J1216 
1.1211 
01223 
e1221 
211222 
e1223 
211224 
e1225 
01226 

01227 
01230 
01231 
01232 
01233 
01234 
211235 
01236 
01231 
121240 
~1241 
01242 
t'l1243 
01244 
0124' 
01246 
e.1241 
e125~ 

"1251 
01252 
01253 
01254 
~1255 
7'1256 
7.1251 
2126~ 
~1261 
"1262 
e1263 
01264 
~1265 
71266 
;-1261 
71211" 
v'1271 
r1272 
01213 
?'1214 
21215 

777772 
:42415 
;?e24~4 
7440l;-' 
74e~1:a 

'42k'1;~ 
C'42454 
C;e244:11 

242406 
101166 
202454 
442415 
601215 
621201 

00000" 
142405 
101202 
~42454 
342422 
'411~0 
601261 
342421 
14~Ul0 
601261 
202454 
242406 
~42454 
20240~ 
14401fr!1 
7414~0 
601212 
2142455 
140010 
1414210 
601212 
140010 
141400 
601272 
342455 
1414~0 
601272 
342454 
741407-
~e1272 
'/424['5 
~01231 
101114 
?'024Q'5 
~212?7 
76?277 
101166 
101171, 
601238 

fORMAT 

LAW .. 6 
OAe CNlR2 
LAC TEMP 
RAI.!CI.I. 
QAl. 
RT\" 
OAC TEMP 
AND POINT 
XOR ASKI! 
JMS TYPE 
LAC TEMP 
lSI CNTR2 
JMP .-10 
JMPe TYPOUT 

10ECIMAL TO BINARY INPUT ROUTINE 
OBev 0 

DiM ANSwER litRO ANSwER 
JMS GET IGET A CHARACTER 

T£ST OAe TEMP ISAVt IT 
TAO M261 ISUBTRACT 260 
SPA lIS CHAR) 26' 
JMP DONE lNO. DONE 
TAD M12 ISUSTRACT 12 
SMA ICHAR ( 211 
JMP OONE INO. DONE 
LAC TEMP IGET CHARACTER 
xOR ASKlt IMASK 0" ASCII eOOE 
OAe TEMP ISTORE BACK IN TEMP 

MP10 LAC ANSwER IGET PARTIA~ ANswER 
RA~ICLL IMU~TIPLV X 2 
S!L 10V~R'LOw' 
JMP OVER IY[S 
DAC TEMl INO, STORE 
RAL IX ~ AGAiN 
S~~ IOVERfLOw, 
JMP OVER IYES 
RAL I~O, X 2 AGAIN 
S~L 10VERFLOw' 
JMP OVER IYES 
TAO TEM1 IADO ANSWeR x 2 
SlL IOVERfLO~7 
JMP OVER IVES 
TAO TEMP INO, ADO NEw NUMBER 
SlL IOVERf~O~7 
JMP oVER IYES 
OAC ANSwER INO 
J~p TESTw1 IGO BACK rOR NEXT CHARACTER 

'JO{~E J~S CRI.F" 
LAC A~S~ER IGET ANSWER 
J~P. DBCV IEXIT 

OVER LAW 277 
JMS TYPE ITVPE "1" 
JMS CRLF' 
JMP OBCV.1 ISTA~T AGAIN 

ITAPE 2 
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IDECTAPE FORMAT GE~\)t:.:RATO~ POP.9, TC02, TU55 
IMESSAGES 

:"1276 3i43::',5 '-',ESS1 3~430~ 1i),E 
/1277 3;:'3324 303324 IC,T 
~132Z 30132J 301320 IA,P 
~13al 305240 305240 IE,Sp 
~1302 306311 3~6317 IF',O 
~1303 ~22315 322315 IR,M 
~1304 301324 301324 14,T 
~1305 24~3~1 240301 ISP,C 
2'1306 305316 305316 It,N 
~13e1 305322 305322 IE,~ 
~1310 3211324 301324 IA,r 
01311 311322 311322 IO,~ 
01312 2553221 255320 I.,P 
ell13 3"'432~ 304320 ID,~ 
01314 255211 25'271 I.,~ 
01315 254240 254240 I"SP 
01316 324303 32.383 IT,C 
21131' 260262 260262 II.~ 
l132(11 254240 254240 I, ,SP 
e1321 324325 32432' IT,U 
01322 265265 265265 15,~ 
211323 21'212 215212 ICR,L." 
01324 212212 2~2212 1~"Lr 
01325 212311 212311 IL."R,O. 
2!1326 315301 MESS2 315301 IM,A 
01327 322313 322313 IR,K 
01330 240324 2.0324 ISP.T 
01331 3013221 301321 IA,P 
~1332 305240 305240 1[,Sp 
e1333 317316 3~1316 IO,N 
2'1334 24l?!325 240325 ISP,U 
1133' 316311 316311 11\4,1 
21336 32424~ 324240 Il,SP 
~1337 2421377 2421317 ISP,R,O, 
~134~ 304317 MESS3 304317 10,0 
Z1341 240331 240331 ISP.V 
~1342 311325 317325 IO,U 
~1343 24i'3,~4 240304 ISP,D 
~1344 32'5323 3215323 IE,S 
71345 311322 311322 11. Foe 

11346 325241) 305240 IE,SP 
01341 323324 323324 IS,! 
7135~ 331316 3e1316 IA,N 
?1351 31143tl 304301 IO,A 
71352 3223214 3223"'. IR,O 
:'1353 24~3;,~6 240316 ISP,F" 
21354 317322 317322 IO,H 
~135C; 115371 315301 I~.A 
11356 ~2424?: 324240 IT,:sP 
~1357 25t~262 250262 Ie, ~ 
~136~ 265266 265266 15,~ 
21361 24?327 240327 ISP, ... 
l1362 317322 317322 IO,R 
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.~ 1363 3243t'3 304323 ID,S 
~1364 <5424V' 2542 40 I"SF 
t1365 26521'l7 265267 15.' 
7.1366 27~2 4 ';-, 270240 18,~~ 
111367 3e2314 Jel2314 18,l. 
?1310 31132'3 311303 10,9 
Z1311 313323 313323 IK,S 
(1111312 251277 251271 I) ,1 
01313 215212 215212 ICFh LF' 
~1314 24"250 24121250 ISP,( 
~1315 324333. 324331 IT,Y 
01376 32121305 320305 IP,E 
211317 2421331 240331 ISP,Y 
0140'" 255331 25533~ 1-,'( 
01401 305323 305323 IE,S 
01402 254240 25424rIJ I,,~P 
01403 31625~ 31 62" IN-
014". 316311 316317 IN,O 
014215 25124121 251240 I), ~p 
fl14"6 240311 240377 ISP,R,O 
01401 310311 MESS4 :51"31' I~,O 
~14UI 321240 321240 IW,SP 
"-1411 315301 31'301 IM,A 
01 412 316331 316331 IN," 
01413 24"3212 240302 ISP,B 
01414 314317 314317 IL,O 
0141' 303313 303313 leI< 
01416 323271 323211 15,1 
01417 240371 24e3." ISP,RtO 
01420 310311 MESS5 31031" IM,O 
211'21 321240 327240 IW,SP 
01422 315301 315301 IM,A 
"1t423 316331 316331 I'J,Y 
01424 2403Q!4 24rl1304 ISP,O 
?l1425 301324 301324 IA,T 
fi1!1426 30124~ 301240 IA,~P 
P!1421 321311 321311 IW,O 
01430 322304 322304 IR,D 
01431 323277 323211 15,1 
01432 240317 240311 ISP,R,O, 
Q!1433 3132314 ,-,ESS6 302314 IB,~ 
e,1434 317;503 317303 IO,C 
"'1435 31324e 313240 II(,SP 
01436 306317 306317 IF",O 
l'1431 322315 32231' IR,M 
~144?! 301324 301324 I.,T 
e'1441 242.1322 240322 ISP,R 
~1442 305321 3215321 IE,Q 
~1443 325311 325311 IU" 
~1444 3223,55 3223CJ15 IQ,E 
e'1445 32324~ 323240 IS,SF 
"-1446 26424~~ 264240 14,SP 
r!1447 311322 317322 10,H 
lo145!'! 241'-315 240315 ISP,,., 
7'1451 311322 317322 IO,R 
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21452 ~e524' 30.524~ /E.~p 

?145,~ .~ 7' 4 3' 1 304311 IOf A 
°1454 3243,01 324311 /T,A 
21455 2423;;:7 24~327 ISP,w 
?1456 311322 311322 IO,H 
7:1451 304323 304323 10,5 
"146t'l 215212 215212 ICR'LF' 
~1461 377t!QJ~ 377000 IR,O 
~;1462 31 6 325 MESS? 316325 IN,U 
01463 315302 315302 1M,S 
~1464 3135322 305322 IE,R 
0146' 240317 240317 ISP,O 
01466 306240 306240 Ir,sp 
t11461 304301 304301 10,A 
~"147(, 324301 324301 IT,A 
Pl14?1 240327 2421321 ISP I\J~ 
211412 311322 317322 10,R 
01413 304323 304323 I(),~ 
01474 240315 240315 ISP,t-'. 
0141' 32'323 32'323 IU.~ 
01416 324240 324240 IT,:iP 
1211471 30230' 30230' le,~ 
01500 240305 24030' ISP,[ 
01501 326305 326305 IV,r. 
211502 31621' 31621' IN,~R 
31503 212317 212317 Il-r,R,O. 
01'''4 32 4301 HEsse 3~4301 IT,A 
01'0' 32213215 320305 IP,~ 
01506 240311 240311 ISP,t 
01'211 323240 32324" IS,SP 
01510 316317 316317 IN,O 
01511 32424et 324240 IT.~P 
01512 314311 314317 11,.,0 
211513 3163el7 3163211 IN,~ 
01514 2403~5 240335 ISP,E 
01515 316317 316317 IN,O 
31516 325307 3253217 IU,~ 
1Il1517 31(21215 31021' I~,~R 
~152e 212317 212317 I,-',R,O. 
C!l1521 3233~5 MESS9 323305 IS,~ 
01522 32424C 324240 IT,SP 
?l1523 323327 323327 IS,H 
01524 3113?4 3113?4 II,T 
7;1525 303310 3033UJ IC,t:i 
01526 240314 240314 ISP'L 
~1521 3~13'~2 3013122 IA,~ 
~153r,! 305314 305314 If:, L 
1'1531 3~r;3e4 305304 IE,O 
~1532 ?43321 241Z1327 ISP, ~i 
?1533 322324 322324 Il1d 
01534 315255 315255 1fv1,-
2'1535 316317 316311 IN,O 
01~36 322315 322315 IR,M 
?1537 ~01314 301314 IA,L 
!t.154('1 255322 255322 I!.!',R 
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,111541 ;~2'4315 3214315 IQ,M 
0154? 31324:' 313240 If(,SP 
J154~ 24CA3?4 24eJ324 ISP,T 
J1544 31124/ 317240 IQ,SP 
1)1545 321322 327322 IW,H 
01546 324315 32 4 315 IT,M 
(11547 24~3?1 24"~H~1 ISP,A 
7'1550 3163~~4 316304 11\,, 0 
~1551 24et305 240305 ISP,( 
e'1552 316301 3163Q!1 I~,A 

~1553 302314 3rll2314 IB,L 
211554 3105242 305240 IE,~P 
01555 215212 215212 ICR,j.J' 
~1556 321322 327322 IW,R 
01551 311324 311324 II,! 
01560 305240 3"'240 It.~P 
01561 311316 311316 IO,N 
01562 240323 240323 IS',S 
01563 32rl1305 320305 IP.~ 
01564 303311 303311 ICd 
01565 306311 306311 1,,1 
01'66 30'J04 30530. It.l! 
01567 240325 240315 ISP,V 
01570 316311 316311 I~.I 
01571 3242421 32'241 IT,SP 
01572 324310 324310 IT,H 
01573 305316 305316 It,N 
01574 2421323 240323 ISP,S 
0157' 324322 324322 ITIR 
01'76 311313 311313 II,K 
01'71 305240 30'240 IE,~P 
:1'1600 3((11240 301240 IA,~P 
01601 313305 313305 II<,E 
01602 331240 33l24t0 IY.~p 
~1603 311316 317316 IO,N 
01604 24~324 240324 ISP,T 
01605 310305 310305 IH,E 
01606 240313 240313 ISP,K 
0160' 305331 305331 IE,Y 
01612' 302311 302317 IB,O 
01611 301322 301322 IA,R 
01612 3~4215 304215 IO,~R 
01613 212321 212301 II.F',A 
01614 306324 306324t I"T 
"1615 305322 305322 I£,R 
?1616 24~315 240315 ISP,M 
01611 311325 317325 IO,U 
~162!'J 31632 4 31632 4 IN,T 
~1621 311316 311316 I I, N 
01622 3e"24~" 30 724" IG.SP 
01623 30124l' 30124~ IA,~P 
:~1624 326311 326311 

/"1 " ~1625 322307 322307 IR,G 
~1626 311316 311316 11. N 
'?1621 ?4Q!3?4 240324 ISPIT 



PAGE 17 F"OR~AT F'ORMAT 

01630 301320 301320 IA,P 
01631 3052cH~ 305240 IE.SP 
e1632 321316 301316 IA,N 
2)1633 304240 304240 IO,SP 
01634 324301 324301 IT,. 
21635 313311 313311 IK,I 
01636 316307 316311 IN,G 
01637 240262 241262 ISP'2 
01641?J 240321 240321 ISP,W 
01641 322301 322312- IR,A 
01642 320323 320323 IP" 
211643 240311 240311 IS',O 
01644 316240 31(t240 IN,!P 
0164' 32 430,. :sa4SIt. ITfA 
01646 31330' 313305 IK.~ 
211641 325320 32'321 IV,~ 
02.650 240322 241322 ISP.R 
016'1 3053o, 3"'3e, lil~ 

0"'2 314215 31421' IL.,YR 
01"3 211111 21.2311 IL.',R.O 
01'" 32138' MEIStll 32S3" lIt' 
016" 31431' 32,438' IL.t: 
016" 303314 se;SS24 10'! 
016', 240305 24031" IS'" 
01661 322322 322322 IRt R 
IU.661 31'322 31'322 IOtA 
01662 254a~" 2'424. I, '1' 21,663 303311rl 31331' Ie .. 
211664 305303 :S8'3.3 II.e 
"1.66" 313241 313241 11<.1, 
01666 306317 38631' I'.~ 01661 322240 322241 ''', ,. 02,6721 32'-31 0 324311 IT,M 
1211611 30'323 30'323 1£., 
212,612 3215240 3e52 .. 1 IE,lp 
01673 303311 313317 le,c) 
01674 316304 316314 IN,O 
02,67' 311324 31'324 II. ! 
0161f 311317 311.317 11,C) 
01·~'·7·. 316323 3206323 IN" 
01700 21221' 27221' II.~R 
1211701 212327 212327 II. ,W 
01702 322311 322311 IR, .1 
01103 32430' 32431' IT.~ 
01704 240316 24032,6 ISP,N 
01705 317324 31'324 1O,! 
0171216 241?305 24030' ISP,E 
01101 316301 316301 IN,'" 
01710 302314 302314 IB,I. 
01111 305304 305304 IE.9 
01'12 215212 21'212 ICR.L.' 
01113 :516311 316311 IN,O 
01114 3163215 31630' IN,~ 
01715 330311 33"311 IX,I 
01716 323324 323324 IS,T 
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e1711 301316 301316 lA,S 
~1721?! 32424~ 324240 Il,SP 
01721 325316 325316 IU,N 
01122 311324 311324 II,T 
01723 215212 215212 ICR.l.' 
01724 31532' 31'325 IM.~ 
01125 314324 314324 IL.T 
01726 311322 3"1J20 II,~ 
01727 314331 314331 IL,Y 
01730 24030' 24 "31' ISP,£ 
01731 330312. 3313,U. IX .1, 
017J2 323324 323324 IS,! 
02,'33 302,316 3"1316 IA,N 
"1734 32424£1 32424" IT,.P 
0113' 325316 32':" •• IU,N 
21736 311324 31S.324 II.! 
fJl'3., 21'212 21'212 ICR.L.' 
011418 323321 323321 IS.W 
01'.! 311324 31'324 II,! 
11'.1 $1131' 38$3" IC.~ 
01'43 24"316 24e311. ISP,N 
01744 ~1'324 3113,4 10.! 11'.1 24e,u, a •• S1i IS' •• 
11'44 :U.624' 31624'- IN'I' "1'.' 32'3'1 327322 IW, 
1"" 31'324 31'31. 1M.! 
8t."1 24'111 2.'32' I.'.' .,',.' 31'31' 32.7313· lOtS 
11'" 311324 312.3 •• II., .,,,. SlSli1 31"3~' 11,0 
11'" 316215 3"62(5 IN,~R 
017" 21237' 21131' 11.",".0. 
01'" 323305 MESS11 323315 IS.£ 
2111621 3242 .. 0 32424' IT", 
01761 323327 323327 IS,W 
01762 311324 3"1324 II.r 
01163 313310 3133,. IC.1:4 
01'64 240314 241314 ISP'L 
211765 321132'2 301312 IA,B 
01166 313531 4 30'~U4 IE,L. 
01767 305304 3"'314 It,Q 
0117f!t 240327 241327 ISP,W 
01771 322324 322324 IR,! 
01112 315255 3152" IM,-
01173 31631" 316317 IN,O 
01714 322315 32231' IR,M 
"1715 301314 301314 IA,L 
~1?16 255322 255322 I_,R 
2'1111 30431; 30431' 10,M 
02000 313240 313240 IK,5P 
02P-01 324317 324317 IT,O 
~2002 240316 240316 ISP,N 
02003 317322 311322 IO,R 
~2"04 315301 315301 IMfA 
02005 314254 3142,4 I"' •• 
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27116 240324 24032~ ISP,T 
2ee? 31Z3D5 3103015 IH,E 
2?1!' 31624~ 316240 /"i,SP 

72711 323324 323324 Is,r 
72fl12 322311 322311 IRd 
72013 3133~~5 313305 /~.~ 
l"2~14 24~3?'1 240301 ISP,A 
Z12015 240313 240313 15P,1( 
212016 305331 305331 IE,Y 
"'2017 240311 240311 ISP,O 
Z202P.' 316249.1 316240 IN,~P 
~2021 215212 215212 ICRIL.r 
~2022 324310 32 4310 /T,~ 
e2023 305240 305240 /£,~p 
?2"'24 313305 31330' IK.~ 
e2e25 331302 33~302 IV,a 
~2~26 3113a1 311301 10,1. 
02027 3223~4 322304 IR.U 
'212'3" 215212 21'212 ICFh L.r 
02~31 31'000 311000 IR.O 
e22l32 21'212 MESS12 21'212 ICR'L' 
!7!2033 324310 32431. IT,M 
02034 305240 305240 IE.,P 
0203' 306311 306311 1',0 
~2e36 314314 314314 Il..~ 
02831 311321 317327 la,'" 
02040 311~U6 311316 II.N 
02041 301240 307241 IG,~P 
02042 325316 325316 /U,N 
02043 305330 30533(1 If;, x 
02044 320305 32031' IP,~ 
02045 303324 303324 IC,! 
~2046 305304 305304 IE.O 
02e41 2403~5 24030' ISP'E 
2'2050 :322322 322322 IR,R 
(12051 311322 311322 IO,R 
2'2052 323240 3-23240 IS,~P 
02qJ53 321305 321305 /W,~ 
r2054 322305 322305 IR,E 
~2e55 24P'3rt5 2403~' ISP,E 
~'2056 3163J3 3163~3 IN,e 
~2?51 317325 311325 IOfU 
?2060 316324 316324 IN,T 
?:2e61 305322 305322 IE.R 
72062 ~H1I5304 305304 IE,O 
i:2~63 212215 272215 I' ,~R 
"2~64 212317 212317 II.F',RO 
12V'65 '315371 111£5513 3153el 1"1,A 
72066 :322313 322313 IR,K 
?2'-"67 24~324 240324 ISFl,T 
(72~1!"! J2?3~\1 32232!1 IR,A 
J2eJ11 303313 303313 le,K 
~2~12 240305 24030~ ISP,[ 
~'2e13 122322 322322 IR.H 
~2274 311322 317322 IO,R 
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721'7'> ?15212 215212 ICR'LF" 
"2776 ~710('<' 317000 I~O 
/2717 3Z5J1~ "1ESS1 4 3fc'J5316 1£,\ 
e21l? ~2424~ 304240 IO.~P 
?2101 332317 332311 I~,O 

?'21l2 3163~5 31630~ IN,~ 
?2103 24032'5 240321' ISP,[ 
;1,2104 322322 322322 IR,~ 
e'2105 311322 311322 IO,R 
l2106 '.15212 215212 ICR'L' 
~2101 377~H'lZl 311000 IR,O. 
0211~ ~23305 NlESS1' 323305 IS,E 
~2111 314305 314305 II..,~ 
~2112 303324 303324 IC,T 
02113 2403;:,5 240305 ISP,E 
02114 322322 322322 IR,R 
02115 317322 311322 IO,H 
~2116 215212 215212 ICR.L.' 
02117 3110~0 3170111 IRIO 
~2120 32il301 M£SS16 320301 Ip,A 
~2121 322311 322311 IR,I 
02122 324331 324331 IT,Y 
02123 24030' 2421315 IS"! 
02124 322322 322322 IR,R 
02125 311322 311322 10,R 
22126 215212 215212 ICfht.' 
2'2121 311000 317001 IRO 
021321 324311 MESS1'1 324311 IT,I 
02131 31'311 315311 1104,1 
02132 316301 316311 IN,~ 
02133 2421305 240305 ISII,E 
212134 322322 322322 IR,R 
02135 311322 311322 IO,H 
02136 215212 21~212 JeR'L' 
e2131 31121010 3170"0 IRO 
21214" 324317 MESS18 324317 IT,O 
02141 317240 317240 IO,SP 
?-2142 315301 315301 I~,A 
02143 316331 316331 I~,Y 
e2144 240302 240302 ISP,S 
~2145 31 4317 314311 11.,0 
712146 303313 303313 le, K 
l2147 ~2324Z 323240 IS,Sp 
?215~ '321322 321322 I"~ I R 
~2151 311324 311324 II • ! 
~2152 "324~P5 32 4 3215 IT,E 
e2153 316254 316254 IN,. 
02154 24~32~ 24032e! IS?,P 
~2155 ~22317 322317 I~,O 
;'2156 ~e7322 307322 IG,R 
~2157 3C1315 3"1315 IA,M 
l'216~ 24 ~3 :_" 24~305 ISP,[ 
02161 .322322 322322 IR,R 
72162 31'322 317322 IO,H 
12163 2~5322 255322 I",H 
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.... 2164 32'531 4 305314 IE,1. 
:>2165 '!173 '1 3173e1 IO,A 
72166 30421~ 3?,421!) IDfC;P 
12161 212377 212377 1L,F',FlO 
2217lJ. 302;S14 ~'lESS19 302314 18,L. 
"'2171 317323 311303 IO,~ 
02172 31324~ 313240 IK,SP 
22173 :516325 316325 IN,y 
02174 3153~2 3153'112 IM,~ 
02115 305322 305322 IE,R 
e2116 240323 240323 I$P,S 
02171 305321 3"'321 IE,Q 
0220~ 3253135 32'3'" IU.~ 
02201 316303 316303 IN,e 
a2202 305240 3"240 IE,~P 
02203 302322 302322 IS,A 
02204 317313 311313 IO,K 
02205 305316 30'316 It,N 
02206 215212 21522,2 ICR,L.F' 
02201 31101iHI 3772110 IRO 
212210 215212 M[SS21Z1 21'212 ICA'L' 
02211 304311 30435,7 IC.O 
02212 31630' 3163215 IN.~ 
02213 241240 24i241 /I "p 
02214 324301 324301 IT,A 
02215 320305 320321' IP,~ 
02216 24031~ 24213121 ISP,~ 
02217 301323 301323 IA.~ 
02220 240317 2421371 ISP,RO 
02221 302314 M£SS21 302314 IB,I. 
02222 3173P13 311303 IO,~ 
et2223 313323 313323 IK,5 
~2224 250311 250311 1(,0 
~2225 303324 303324 IC,T 
02226 251240 251240 I),~P 
02221 31215301 305301 IE,A 
0223121 31213310 303310 le,H 
~2231 24e377 240311 ISP,RO 
2'2232 327311 MESS22 327311 tW,O 
l2233 322304 322304 IR,O 
212234 323250 323250 15,( 
02235 3173~3 317303 IO.~ 
212236 32 4251 324251 IT,) 
22231 240314 240314 ISP'L 
~224Q! :311316 311316 IO,N 
~2241 301215 307215 IG.~P 
1"2242 212317 212377 II..F',RO 
~2243 3~14317 M(SS23 304317 10.0 
~2244 240331 240331 ISP,y 
72245 317325 311325 IO,U 
22246 24 ~3 ~~ 4 241213~4 ISP,D 
/2241 305323 31215323 IE,S 
?225Q! ~11322 311322 . I I. H 
~2251 30524 :.' 305240 IE.SP 
?2252 324317 324317 IT,U 



~AGE 22 r!'1R·'.H rORMAT 

7.2253 24t131::" 240315 I SP, :~ 
/2254 3~1322 3~1322 IA,H 
;:2255 31324;' 313240 IK,SP 
(12256 3iZ1J16 301316 lA,N 
02257 317324 311324 10,T 
0,2260 3103~; 310305 I~,~ 
;}2261 l222 ~~' 322240 IR,SP 
?l2262 324301 324301 IT,A 
~2263 3213305 320305 II',E 
02264 24~324 240324 ISP,T 
~2265 311240 311240 IO,SP 
02266 324310 324310 IT,~ 
212261 311323 311323 11, S 
~2270 240306 240306 ISP,F' 
~2271 317322 317322 IO,R 
32272 315301 315301 IM,A 
~2273 324250 324250 IT,( 
~2274 3243330 324331 IT,Y 
02215 3221305 320305 IP,~ 
02276 240331 240331 ISP,Y 
02277 255331 2"331 I-,Y 
02300 30'323 30'323 I&:,~ 
02311 2421316 240316 ISP,N 
02302 255316 2'5316 I_,N 
02303 317251 317251 10,) 
02304 211215 217215 I,,~R 
0230' 212317 212371 IL."RO 
02306 215212 MESS24 215212 leR\" 
02307 316325 316325 IN,~ 
0231'.'1 31'302 31'302 1M,S 
e2311 305322 30'322 IE,R 
02312 240317 240317 ISP.O 
QJ2313 3062413 306240 1',51' 
02314 302314 302314 IB,I. 
0231' 317303 3173Q13 10,~ 
e2316 313323 313323 II<,S 
~2317 24e315 240315 ISP.~ 
0232"-1 325323 32'323 IU,S 
~2321 32424~ 324240 IT,SP 
22:522 302305 30230' 18,E 
02323 242J2t>2 2421262 ISP,2 
02324 240317 240311 ISI',O 
02325 322242 :522240 IR,5p 
?2326 315311 315317 11'1,0 
02321 3223.:35 322325 IR,~ 
?233('1 215212 215212 ICR'LF' 
72331 177'/)02 3110021 IRO 
"2332 215212 MESS25 215212 ICR'LF 
72333 27[1313 2721313 18,K 
'12334 :?4(i'\317 240317 ISP,C 
r;>2335 .3e624c; 3216240 IF',SP 
?2336 3153;;15 315305 IM,~ 
~2337 315317 315311 IM,O 
~234Pl 322331 322331 IR," 
02341 24Q"303 2403e'3 ISP,C 
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12342 30LH6 301316 IA,~ 

;·2~4.:t 241324 247324 I' , r 
72344 2473 .:~3 24~303 ISP,C 
02345 311316 317316 IO,N 
r2346 3243r~1 324301 Il,A 
e'2341 311316 311316 II, N 
~235l 240324 24e324 ISP,T 
~2351 :5H!J311 3Ul311 IH,1 
~2352 32324'~ 323240 IS,SP 
l2353 323311 323311 IS,l 
023,4 332305 332305 li,E 
i'2355 2403~2 240302 ISP,B 
023'6 314311 314317 11..,0 
02351 3213313 303313 IC,K 
0236~ 240215 240215 ISP,CR 
e'2361 ?12377 212371 II..'fRO 

ICONSTANTS AND VARIABLES 
Iwe ANO CA D£'!NITJONS 

01130030 WC-;'0 
000031 CA1I31 

IMARK TRAeK PATTERNS 
02362 4214404 REVEND 404404 155 
02363 040404 EXPANO. 0414e4 la' 
1132364 0404421 MARl< 040448 12t 
02365 044040 REveRD. 044141 132 
02366 21040210 I.OCK 004ee0 110 
02361 444000 OATAM 4440150 11' 
02378 444044 PREF'IN 444044 173 
02371 404004 GUARO 4040,4 1'1 
02372 400404 REVMRK 40041" 14' 
02373 e4~041Z [NO 040040 122 

IO£CTAP£ COMMANO 
02374 002000 REDNOM ()J02000 IRtAD DATA NORM 
~2375 235000 F'WOWAC 03'0"0 IwRITE A~~ rwo GO CONT 
l2376 ~7100Ql ~ESERC 071000 ISEARCH REVERSE GO CONT 
~2371 e36000 WTMT "'360210 IWRITE T & MT rwo GO CONT 
2'240e 2120"210 STOPGO 0200210 ISTOP OR GO 
02.01 ~150012l wAC 0150210 IWRITE AL~ CONTINUOUS 
~2402 01000C ~~ORCON 0100210 INORMAL cONTINUOUS 
l24a3 0010~t?I SERNOM 02112100 ISEARCI-I NORMAL 

IAASSORTEO SUNDRY POINTERS, COUNTERS, CONSTA~,~TS , VARIABL.ES, ETC. 
22'214 162514 AA .. 4+1 INUMB£R ~r DATA WORDS MAX c.) 
l2405 00~000 ANSWER 2) IANSWER TO DEC TO BIN TyptlN COBeV) 
~2406 0210260 ASKII 2621 IMA~IC CONSTANT 
724€7 (301102 BLOCKS 1102 INUMBER or B~OCI<S 
7241~ ,,02441 CPOINT POINT 
22411 ~)011"'2 CONSTl 1102 157~ OEC 
72412 711H'I4~? CONST2 4021 125~ DEC 
~2413 ?i3"'00? CNTR 0 IBI..OCKS cOUNTER 
;'2 4 14 :'0~~!/~C" C~TRl PI IDA!A IooORD COUNTER 
J2 4 15 ~'0~H:1N' CNTR2 ~ ICOU~TER rOR OCTAL TYPEouT 
?2 416 (I'H~40!·'t OATAS 4~0 l~uMeE~ OF DATA WOROS 
22417 Z'e"~0J~j EXPECT 'll INUM8ER of BLOCK EXPEcTEn 
22421- 17171,7 M9 -1"11+1 
"2421 777766 "'112 -1-12·1 
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/2422 77':;'1.. . "'260 -1-260+1 
" 2423 :;? e '/~ ~" v;ASKl llH'e!0eJ 
1'2424 40\1:.: .~ "iASK2 4~00? 

112425 2V.~0;·1 "ASK3 2e001" 
;~242~ 1~0W~ "AS/{4 10000 
?2427 ~'l7 777 :1ASK5 7177 
Q'24J~ 177774 ~'I I NUS4 '!'1 .. 4·1 
02431 ~0~316 1\!NN 316 
22432 21'HHH?<n NUI"IBER eI INUMBER REING OBV[RSEO 
02433 ~0002'0 OBVERS Q! ICOMp, OBVERSE CALCULATIONS 
02434 ~0"'~~~1 ONE 1 
02435 000000 PNTR 0 IPOINTER 'OR STORAGE or 9~OCK NUMBER 
e2436 002440 PNTR1 POINT IPOINTER rOR MASKS or CALQL8 
e2431 ~e00~0 PNTR2 0 IPOINTER rOR MESAG£ 
~2440 2Q!00e1 POINT , IMA~K rOR CALQL8 
02441 002101" 1~ 
02442 0001rl!0 1110 
02443 001000 '0"0 
212444 J1rl!000 ""'"'' 02445 70rl!0010 10eee0 
02446 l'J003" RUBOUT 3"" 
~2441 000000 SAVE 21 I' or MARKS PER BLOCI< c., 
02450 ~0""0rl! SAVE1 0 /' Qr aL.oCKS (-) 
02451 ~00"00 SAVE2 0 ICOMP, oeVERSE 0' ~AST BLOCK 
02452 00000111 SAV£3 " " or PARTICULAR BLOCK 
02453 00002'0 TALL.Y 0 ICOMP, OBVERSE COUNTER 
02454 000000 TEMP ra IS'ORAGE rOR TYPEOUT ANO TVPIN 
0245' (11000003 TEM1 0 ISTORAGE rCR OBeV 
02456 000012 TEN 12 
02451 (JI00002 TWO 2 
Ql2460 000003 TIoIREE 3 
~2461 \~0~00e UNIT 0 IUNIT NUMBER 
02462 0021331 VVV 331 
1'12463 323553 i-1AGCON 323553 IMINuS 153,1~9(OEC) 

IBEGINNI~G or BurrER AREA 
02464 2102466 BurfER 
~2465 :"02465 eu",,.ER-1 
(:'2466 000000 BUfF'ER '" 715265 A·17763~eUF'F'ER"10 

~0(?!1:?\? .END BEGIN 
SlZE-02467 NO ERROP L. I i'.J~S 
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A tH5265 
6,A ()I24~4 
.d\SIAEP 02405 
A 51< t I ~24e6 
gEGIN 02110'1 
~L.OCi(S 02401 
8UF",ER ~2466 
CA 0(.'J10031 
CAL.OL.8 01115 
CL.OF' 1210004 
CI.ON 7et0044 
CLSF 7(.'J10001 
CNTR 02413 
eN'Rl ~2414 
CNTR2 2'2415 
CONST1 ~2411 
CONST2 02412 
CPOINT t'l241~ 
CRt.F' 01174 
DATAM 02367 
OAT AS 02416 
OBey 01221 
DONE 03,26' 
EEM 7217112 
ENO 02373 
£RRORl 211044 
ERROR2 211106 
ERROR3 212,112 
EXPAND ~2363 
EXPECT 212417 
'l'T~ 00632 
F'IRST 00263 
"OURTH (.'JI0452 
F'WOWAC 02375 
GET (.'JI1202 
GUARD t"2371 
~EREl 210'65 
~ERE2 00644 
~ERE3 210143 
I<R8 7021312 
,<SF' 72121301 
LAST 12J1007 
L.EM 707704 
L.OCK ~2366 
LOOP ('11127 
~AGCON ~2463 
~ARK ~2364 
MASr<l ~2423 
~ASK2 02424 
~ASK3 02425 
V,ASK4 "'2426 
~ASK5 02421 
~ESAGE <"1144 
"'ESS1 01276 
~ESS10 01654 
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\'ESS11 111757 
~E5S12 t;\2032 
r-AESS13 :'I2v'65 
-I[S514 02077 
'~ESS15 '~21H~ 
~ESS16 ~212~'l\ 

""£S517 Ql213~ 

""ESS18 02140 
~ESS19 021721 
""E;SS2 '11326 
t.1ESS20 1!'22U' 
MESS21 02221 
MESS22 02232 
~ESS23 02243 
~ESS24 02306 
~ESS2' 02332 
M[SS3 211340 
MESS4 ~"40? 
~ESS' ~1420 
~[SS6 ~1.33 
~£SS7 012,462 
MESSS 01'14 
MESS9 01'21 
MINUS4 024321 
MP10 01244 
M12 02421 
M260 02422 
M9 02420 
~EXT 01230 
NNN 02431 
NOReON 02412 
NUMBER 02432 
09VERS ~2433 
ONE 02434 
OVER 01272 
pef 71210202 
PNTR 02435 
PNTRl 02436 
PNTR2 02431 
POINT ~244~ 
PREF'tN 0237;?, 
PSA 7~0204 
PSB 700244 
PSf 700201 
~Cf 100102 
q[ONOM 02374 
QESE~C 212376 
qEVEND e!2362 
QEVG~D :!I2365 
~EVMRK (:'12372 
qRB 7C10112 
RSA 701 0104 
QSfl 7~Z144 
RSF' 7~0101 
~U80UT !'l2446 
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SAVE !"'2447 
SAVE1 0245(' 
SAVE2 72451 
SAVE3 t'l245;? 
SECONO 9'0312 
S[RrllOM Ql240~ 
SP(TI1 2)0134 
STAND Ql0223 
STOPGO 212400 
TALLY ',112453 
TeF 7210402 
TEMP !'.I2454 
T[M1 02455 
TEN '32456 
TEST C!J1232 
THIRO 00403 
TMREE 02460 
TLS 100406 
TMESS3 00122 
TMESS4 0e136 
TMESS5 30151 
TM£SS6 00160 
THESS' mIl', 
TMEssa 00171 
TMES1S, 01430 
TM£S23 2'1030 
TS' 700401 
TWO 02457 
TVPE 01166 
TVPOUT 012'" 
UNIT e2461 
WAC 02401 
we 00003'" 
WTMT f212371 
VVV 02462 
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we I "00~H\ 
CA '~~Z~31 
:'E G I' ~01~~~ 

T"1[553 ~0122 
TMES54 2~136 
TME:S55 ~0151 
TMESS6 ~e162 
TMESS1 00161 
TMES58 t?'0171 
STANO ~0223 
NEXT ?I023~ 
rl RST 00263 
SECOND ~0:S12 
T~IRD ~0403 
TMES11 00430 
rOURTfof ~04'2 
HEREl 210565 
rlF'TH 210632 
I1ERE2 ~064. 

SIXTH 210'134 
4ERE3 210143 
I.AST 01210'1 
TMES23 02,030 
ER RORl 0~044 
ERROR2 01106 
ERRO~3 211112 
CALQL8 211115 
I.OOP 212,12'1 
M[SAGE 211144 
TyPE 211166 
CRLF' 011'1" 
GET 01202 
TyPOUT :'11207 
nBCv 211227 
TEST Z1232 
MP10 ~1244 
DONE ~"261 
OVER ~1212 . 
"IESS1 ?'1216 
MESS2 01326 
,-AESS3 ')134? 
'~ESS4 014217 
"1(S55 ?142~ 
V(SS6 ~1433 
"'E55? ~1462 
~ESS8 j11504 
MESS9 211521 
'1(5510 ("1654 
\~ESS11 ~1757 
V,ESS12 :~2032 
~ESS13 ?l2~615 
"'(5514 :'12077 
~ES515 V'l211:;' 
MESS16 ?l212~ 
'-1(5517 ~213~~ 
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"'ESS18 0214' 
M(SS19 02177 
"'1ESS2e ("1221'" 
'~ESS21 ~2221 
"1[5522 ~2232 
ME;5S23 :'2243 
'"'E5524 ?2306 
MESS25 ~23J2 
I1e:VE"JO ~2362 
EXPAND 02363 
'~ARK et2364 
QEVGRO ~2365 
L.OCI< 02366 
OATAM 32361 
PREF'IN "'23'", 
GUARD 02311 
~£VMRI< 02372 
END Ql2373 
~EDNOM 02314 
rWOWAC 0237~ 
PESERC ~2376 
wT~T 212311 
STOFtGO 02.00 
WAC 02401 
NOReON 02402 
StRNOM ~2.'3 
AA 11'24214 
ANSWER 212405 
ASKIt 212406 
BLOCKS 02407 
CPOP!T ~241Q1 
CONSTl 02411 
CONST2 ~2412 
CNTR ~2413 
eNTRl 02414 
CNTR2 02415 
DATAS ~2416 
ExPECT 2'2411 
~~ 9 ~242l 
M12 ~2421 
~26e ~2422 
r-1A5K1 :"2423 
MASK2 ~2424 
l1ASK3 02425 
t-lASK4 r!2426 
"1ASK5 7-2427 
MI~US4 ?243~~ 
~JNN :"2431 
""U~BE~ ~2432 

~aVERs ~24J3 
'1NE ?2434 
PNTR ~2435 
ONTR1 :"2436 
PNTR2 1"2437 
POl~T ~244'~ 
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~l.IBOUT ~,44~ 

SAVE f"2447 
SAVEl ::-'245 n 

SAVE2 ~2451 
C;AVE3 02452 
TAL.L.V 2'2453 
TEMP e'2454 
T[M1 02455 
TEN C2456 
TWO ~2457 
THREE 02460 
UNIT 02461 
yyy 02462 
MAGCON QJ2463 
RUF'F'ER 32466 
A 01'265 
CL,Sr 11""")(/J1 
01.0F' 7QJ2I""4 
OI.ON 700044 
AS' 1QJIUIS, 
RC' 7QJI112 
RSA '0'2.14 
RAe "'0112 
ASS 70CU44 
PS' 701201 
PC' 100212 
PSA 700214 
P$i 1e0244 
I($r 7210301 
I(RS 1210312 
TS" 700401 
TC' 700482 
TL,S 1l!10416 
EEM 1~1702 
LEM 1011214 


