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50 (PAGE 1)
62 1. ABSTRACT
5 0T
65 THIS IS NOT A TEST PROGRAM! IT IS A SUPPLEMENT
68 TO BOTH TRE TMLI-TULO AND TMO2/TUle DATA
£ : RELIBILITY PROGRAMS. 1TS PURPOSE IS TO ALLOW THE
£9 CPERATOR TO CREATE A PAPER TAPE CF WHATEVER DATA
&9 , PATTERN IS DESIRED, TO BE USED BY THE DATA RELIRILITY
7 , PROGRAMS, WHEN DATA PATTERN ZERD (0) 1§ SELECTED.
33 2. REQUIRENENTS
< e TeimRIe
74
o5 A. ANY POP-11 PROCESSOR
76 8. TELETYPE CR LA30 KEYBOARD
> 2 WIGH SPEED OR LOW SPEED PUNCH
8 0. 1K OF CORE
;; 3. LORDING PROCEDURE

USE STANDARD BINARY LORCING PROCEDURE
Y. STARTING PROCEDURE

THE PROGRAM MAY BE STARTED AT EITHER 200 (8)
OR 204 (B). WHEN STRRTED AT 200 (B), OPERATING
INSTRUCTIONS WILL BE PRINTED BEFORE STARTING
INPUT. WHEN STARTED AT 204 (8), INPUT IS
IMMEDIATELY STARTED. INPUT START IS NOTED BY AN RSTERISCk (#).

SAMPLE START AT 200: (LCAD 2C0, PRESS STRRT)

EXTERNRL DATA TAPE CREATE PROGRAM

MAXIMUM OF 377 OCTRL CHRARACTERS.

ENTER 3 DIGITS (0-7) FOR ERCH CHRRACTER.

CR WILL ECHO CR-LF.

CONTROL C ENDS INPUT AT LESS THAN 377,

A SINGLE CHARACTER CORRECTION MRY BE OCNE

BY TYFING A SLARSH AND RETYPING THE CHRRRCTER.

# (THE ASTERISCK INDICATES STRART OF INPUT)
SAMPLE START AT 204: (LORD 204 PRESS START!
# (START INPUT)
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OPERRTION:

AH N THE RST K NTEQ AFT THE START AT
0 TH&gSo& E@AE?TS §u¢§§ Egnnns§s Enggn?$3g90
( U ) CH N
9 REE (1) RIGLTS (0-7) RQUALS QHE (1) CHARACTER
OF cunnncrsns DESIRED IN THE PATTERN. THE PROGRAM
WILL ACCEPT UP TO 256 CHARACTERS (377 OCTWL,. IF
LESS THAN 256 ARE DESIRED, TERMINATE INPUT BY
TYPING A CONTROL C. A CARRIAGE RETURN ccn) MAY
BE TYPED ANY TIME AND WILL ECHO A CR-LF BUT
WILL NOT BE PLACED IN THE DATA PATTERN NOR COUNTED
AS AN INPUT cannncrsn ANY INPUT OTHER THAN AN
OCTAL oxcrr (0-7), A CARRIAGE RETURN (CR), OR A CONTRCL C
NILL BE CONSIOERED ILLEGAL AND BE FLAGGED'BY A
QUESTION MARK (?), THE ILLEGAL ENTRY IS NEITHER
PLACED IN THE DATA PATTERN NOR COUNTED AS A
CHARACTER. WHEN INPUT IS COMPLETED (CONTROL C OR 256 CHRRACTERS),
THE PROGRAM TYPES END OF INPUT AND REQUESTS SELECTION
OF HIGH SPEED OR LOW SPEED PUNCH FOR QUTPUT. A RESPONSE
or L TO THIS REQUEST WILL CAUSE OUTPUT ON THE TTY PUNCH,
A RESPONSE OF W TO THIS REQUEST WILL OUTPUT ON THE
HIGH SPEED PUNCH.
WHEN QUTPUT IS COMPLETE, THE PROGRAM WILL AGAIN
REGUEST AN OUTPUT RESPONSE. IF EITHER H OR L IS
TYPED, THE SAME onrn PATTERN IS nanxn ourpur THIS
CAN BE REPERTED RS MANY TIMES RS DES If
NC MORE OUTPUT IS NEEDED, BUT A oxrrenswr PATTERN
IS DESIRED, TYPE A CR TO RETURN TO START OF
INPUT WHICH WILL BE noxcnreo BY AN nswzaxscx (%),
THE FIRST CHRRACTER PUNCHED ON THE TRPE IS THE NUMBER
OF CHARACTERS ON runr TAPE AND IS nor usso AS
PART OF THE PATTERN BY THE EXERCISERS. THE DARTA
ON THE TRPE WILL APPEAR RS BYTES IN CORE WHEN
USED BY THE EXERCISERS.
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b. EXAMPLES

THE FOLLOWING EXAMPLES SHOW THE TAPE LAYOUT RESULTING

INPUT AND

(RERD THE EXERCI
EXAMPLE 1: LORD

ESULTANT CORE MAP IN THE EXERCISER,
SER DOCUMENT TO SEE HOW TO USE THESE PATTERN TAPES)

RAND STRRT AT 204 (8)

%00011122233344437377 /6 (CONTROL C°

END O

RSSURE PUNCH IS ON

AND TYPE
OR H_FOR
OR CR FO

L (QUTPU

L FOR LOW SPEED

HIGH SPEED
R RESTART WITH NO PUNCH

T IS NOW MADE ON TTY PUNCH)
OQUTPUT TAPE BIT LAYOUT:

00000.110 (NUMBER OF CHARACTERS IN PRTTERN IS b)

06J03. 000
01001.001
10010.010 (THE DOT . REPRESENTS THE SPROCKET HOLE)
11011.011
00100. 100
11111.110
EXERCISER CORE MRP
WRITE BUFFER:  0100100100000000
+2: 1101101116010010 (6 CHARRCTER = 3 WCRDS)
+4:  11111110:1011011
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EXAMPLE 2: LOAD AND START 204 (8)

377 (CR)

SOQ(CR)
87G?3(CR)

334266 (CONTROL C)

END OF INPUT

ASSURE PUNCH IS ON

AND TYPE L FOR LOW SPEED

OR H FCR HIGH SPEED

OR CR FOR RESTART WITH NO PUNCH

H(OUTPUT IS NOW MADE OF HIGH SPEED PUNCH}
OUTPUT TAPE BIT LAYOUT:

000C0. 101 (NUMBER OF CHARRCTERS IS S)
j1111.111

01000. 000
11011.011 (THE DOT REPRESENTS THE SPROCKET HOLE)
00010.110
10000.000
EXERCISER CORE MAP:
WRITE BUFFE;: 0100000011111111
ol

:  00C1011011011011 (S CHARACTER = 2 WORDS + 1 3YTE)
+4:  0000000010000000
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7. EXCEPTION

L L X ¥ X ¥ 1 ¥ ¥ 3

NOTE THAT THE FIRST DIGIT OF THE 3 DIGITS PER CHARACTER
1S LEFT JUSTIFIED. BECAUSE THE TAPE IS ONLY EIGHT (B) BITS
WIDE, THE MOST ?éGN{FICQNT BIT OF THE FIRST DIGIT INPUT

FOR EACH CHARACTER IS LOST. SEE EXAMPLE ONE (1), THE FIFTH (S)
CHARACTER INPUT_ IS 444, BUT THE TAPE QUTPUT SHOWS 00100100
BECAUSE THE MOST SIGNIFICANT BIT IS LOST. EXAMPLE 2, THE
SECOND (2) CHRRACTER INPUT, ALSO SHOWS THIS. REMEMBER, THE
FIRST DIGIT INPUT FOR EACH' CHARACTER WILL ONLY SHOW THE TWO
LERST SIGNIFICANT BITS OF THAT DIGIT.

THE OTHER EXCEPTION TO KEEP IN MIND, 1S THAT IF INPUT IS
TERMINATED RT SOME NUMBER OF DIGITS NOT DIVISIABLE BY THREE
THE PRRTIAL CHRRACTER AT THE END OF THE FIELD WILL BE
FILLED TO THE RIGHT WITH ZEROS (0). EXAMPLE @

THE FIFTH (5) CHARACTER, HAS NOT BEEN COMPLETED BY

INPUT BEFORE TERMINATION. SEE THE TAPE LAYOUT, CHARRCTER S
WHICH SHOWS THAT THE TWO (2) LEAST SIGNIFICANT DIGIT
POSITIONS RRE FILLED WITH ZERCES (0) TO COMPLETE THE
CHARACTER FOR OUTPUT.

(e)

(3],

g. EXERCISER USAGE
THE EXERCISERS WILL RERD THE TAPE CRERTED BY DTC
AND FILL THEIR ENTIRE WRITE BUFFER WITH REPITIONS OF
THE DRTAR TAPE SO THAT ANY SIZE RECORD CAN BE WRITTEN.

9. LISTING

.TITLE DRTA TAPE CREARTE
;MRINDEC-11-D2TUF-R-D
;R. BARNES

:19 SEPT 1974
' ABS

RO=%0
Rls%}
Re=%e
R3=%3
R4=4
RS=%S
SP=%b
PC=y

.=0
.REPT

I+e
HALT
.ENDR

200
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.=200
JMP STRRT

; STARTING ADDRESS=200(8) FOR HELP

.=e04
JMP ST1 ; STARTING ADDRESS FOR NO HE'.P

.=1000
s CONSTANTS 333 % 3 3 %3 3%

TKS: 177560 ;LOW SPEED PUNCH

TKB: 177562

TPS: 177564

1PB: 177566

PPS: 177554 ;HIGH SPEED PUNCH

PP8: 177556

PSW: 177776 ; PROGRAM STATUS WORD
s BUFFERSHRE%E%%X D

T1B: 0 ; INPUT BUFFER

T08: 0 ; OUTPUT BUFFER
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000348 177606
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003017
000g4e

177564

03-SEP-76

START:

STlL:
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=1200

;PROGRQH'STQRT AND HOUSEKEEP ING®%#3% %% 3 % % % %

lgHO , aPSW

unscl RH
PC TTOUT
aaﬁu gpsu

roe

118

250, RO
$DAM40, R2
(R2)+

RO
sra
:on+1 R2
PC,CRLF

:SET TQ PRICRITY LEVEL 7
;SET STACK TO 500

; TYPE HELP MESSAGE

CLERR BUFFERS

;SET SIZE_IF DATA AREA

:SET START OF RRER TO CLEAR

:CLEAR DATA AREA

;CLEAR RO_FOR USE AS CHARACTER COUNTER
:BR_IF NOT_DONE

:CLEAR R1 FOR USE AS DIGIT POSITICN POINTER
;SET START OF DATA AREA

s TYPE CR,LF AND #
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sURTR READ FROM TTYRXREREXERR

RERD:  JSR PC,TTIN ;GO INPUT DRTA

CMPB 0815,119
BNE RO1 :BR IF NOT CR
MOV 8212, 708

ISR PC, 106G ;D0 LF

TMP READ 'GET NEXT DATA
RD1:  CMPB  #203,TIB

BNE RD2 sBR IF NOT CONTROL C

79T RO

BEQ ST3 :BR IF FIRST INPUT

IMP PUNCH :G0 TO PUNCH ROUTINE
RD2: CMPB  #257,TIB :SEE IF RUBOUT

BNE RD2A :IF NOT: BR

IMP RUBCUT +ELSE RUBOUT LAST ENTRY
RD2A: CMPB  #260,TIB

BLOS  RD3 :8R IF NOT TOO LOMW
RD2B: MOV 8277, 108

JSR PC, T8G s TYPE?

INP RERD
RD3: CMPB  #267,TIB

BHIS  RDY :BR IF NOT TOO HIGH

IMP RD2B
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J4S
346
347
348

001424
0014eb

881435

001436
001442
881449

1450
001454
001458
001462
001466

001472
001476

001502
001506
00151z
001516
001520
001522
001524
001536
001530
001532
001534
001536
001542
001544
001546
001550
001554
001556
001560
001862
001564
001566
001570
001574
001576

000240
022701

183915
142712

012701
000187

016703
142703
022701
101016
10341C
000241
106103
106103
1061023
150312
00cS201
000167
150322
005001
005200
000167
000303
000241
006003
006003
150312
005201
022700
001402
000167
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000001

000300

7762
00007

000002
177606
000070
000001
177572

177310
000370
000001

00CC26

000014

0003™
177 12

LOl
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:LAST ENTRY RUBOUT ROUTINE¥Sksexssk

RUBOUT: NOP
cnp 310R1 ,sss uﬂi i Lnsr ENTRY WAS
BL5 RBI : 8§ TION I:
BICB %300, (R2)
CLR R ;RE%ET POSITION POINTER
P READ ! REENTER

RBO: BICB  #7,-(R2)
DEC RO :RESET CHAR POINTER
MOV #2. Rl SRESET POSITION POINTER
IMP READ sREENTER

RBl1: BICB  #70,(R2)
MOV 41 Rl -RESET POSITION POINTER
IMP READ *REENTER

+POSITION DIGITS TO FORM CHARACTER AND LORD DATA AREA:R%¥#: k%%
RDY: MOV TIB,R3

BICB  #370,R3 +R3=STRIPPED DIGIT(D-7)
CMP 1 Rl s TEST POSITION POINTER
BHI RDb :DJ POSITION 2
BLO RDS :D0 POSITION G
CLC
ROLB  R3
ROLB R3 :POSITION DIGIT 1
ROLB  R3
BISB  R3, (R2) :L0OAD DIGIT I
INC R1 : BUMP POINTER
IMP RDEX :CHECK FOR END

RDS: BISB  R3,(R2)+ :LORD DIGIT O
CLR Rl :CLERR POSITION POINTER
INC RO :BUMP CHARACTER COUNTER
IMP RDEX :LORD DIGIT

RDG: EEEB R3
sgs Eg :POSITION DIGIT 2
BISB  R3, (R2) :LORD DIGIT 2 AND BUMP CHARACTER ADDRESS
INC Rl :BUMP POINTER

RDEX: CMP $377.R0
BEQ PUNCH :BR IF FILLED DATA AREA
IMP READ
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gg? s [APE PUNCH ROUTINE# ¥ ¥#%¥%%

392 001602 110067 001210 PUNCH: MOVB  RO,DA :LOAD DATA ARER SIZE

333 001606 062700 000100 ADD 100, RO ‘EXPAND FOR LEADER/TRAILER

393 001€12 012701 002754 MOV $0AM40, R1 *LOAD PUNCH START ADDRESS

395 001616 012704 002574 PG: MOV $MSG2, AY

335 001622 004767 000126 JSR PC, TTOUT - s TYPE PUNCH REQUEST(H OR L)

397 001626 004767 000220 PO: ISR PC TTIN 'GET RESPONSE

398 001632 122767 000314 177156 cMPB  #3!4,TIB

393 001640 00142l BEQ Pl :BR IF LS PUNCH

400 001642 122767 000310 177146 CMPB %310, TIB

401 001650 001427 BEQ P2 :BR_IF HS PUNCH

402 001652 122767 000215 1771386 CMPB %215, TIE :SEE IF CR

403 001660 001002 BNE PE :1F NOT: BR

404 001662 000167 177334 IMP ST1 *ELSE RESTART

40 001666 012767 000277 177124 PE: MOV 8277, T0B

40b 001674 004767 000134 JSR PC, T0G : TYPE?

385 001700 000167 177722 IMP PO

:lllg ;PUNCH TAPE GN LOW SPEED®XxeX:xx%s

411 001704 112167 177110 P1: MOVB  (R1)+,TOB

412 001710 004767 000120 JSR pC, T4 :PUNCH CHARRCTER

413 001714 005300 DEC RO

414 00171e 001372 BNE Pl :BR IF NOT DONE

415 001720 116700 001072 MOVE  DA,RO

3%9 001724 000167 177652 IMP PUNCH :RESTART

3%% ;PUNCH TRAPE ON HIGH SPEEDX%%%X%%%%%

420 001730 112167 177064 P2: MOVEB  (R1)+,TOB

421 001734 004767 000160 JSR pC, THS :PUNCH CHARACTER

422 00I740 005300 DEC RO

423 001742 001372 BNE P2 :BR IF NOT DONE

44 (001744 116700 001046 MOVE  DA,RO

425 001750 000167 177626 J¥ PURCH

—— et vem—— —— -
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427
428
001754

002050

00205¢

002074
002102
002106
002110
002116

002120
0021eH
002126
002134

002136
002144
002150
002156
002162
002170
002174

105777
100375
116777
000207

005077

000207

105777
100375
116777
000207

012767
004767
012767
004767
012767
004767
000207

MACY1!

177040
000043

00004S
000030

000015
000014
0gcoi2
000002

176744
176752

176722
176720
176730
176706

176702
176676

176702

176664
1766E6

000215
177664
000212
177652
000252
1778640

e7(732)

177032
177022

177004
176772

176736

176714

176670

176656

176654
176842
1768630

NO1
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s [TY OUTPUT SUBROUTINE 3% 33%% %% % %%

TTOUT: MOVB  (R4)+,TOB

CMPB %43, T0B

BEQ TEX

CMPB %45, TOB

BEQ TCRLF

JSR PC, TOG

BR 10Ut
TCRLF: MOVB  #15,708

JSR PC; Y06

MOVB  #12,T0B

JSR PC. t0G

BR TT0UT
TOG: TSTB  QTPS

BPL 106

MOVB  70B,aTPB
TEX:  RTS PC

s TTY READ SUBROUTINE %%3%%%% %% %%
TTIN:  CLR 3TKS

CLR aTKB

CLR 118
TTINL: TSTB  @TKS

BPL TTINI

MOV aTKB, TIB
TTIN2: TSTB QTIPS

BPL TTIN2

MOVE  TIB,3TPB

RTS PC

sHIGH SPEED PUNCH SUBROUTINE%#3%%%%%%£%
THG:  TSTB  aPPS

BPL THG

MOVB  TOB,aPPB

RTS PC

;CR, LF, % TYPE SUBROUTINE%3%3%%%%%%%
CRLF: MOV 8215, TOB

JSR PC, TG

MOV 8212, 708

JSR ¢, 706

MOV 8252 TOB

JSR PC. T0G

RTS
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.EVEN
‘MESSAGESH#2aaaanan

LASCII

.RSCII

LRSCII

.RSCII

LRSCII

.RSCII

.EVEN
.RSCII

.ASCII

/%+EXTERNAL DATA TAPE CREATE PROGRAM%/

/MAXIMUM OF 377 OCTAL CHRARACTERSZ-

'ENTER 3 DIGITS(0-7)FOR ERCH CHRRACTER%/

/CR WILL ECHC CR-LFx/

/CONTROL C ENDS INPUT AT LESS THAN 377.%/

/A SINGLE CHARACTER CCRRECTICN MAY BE DONE/

/BY TYPING A SLASH AND RETYPING THE CHRRACTER.".s/

+“7END OF INPUTY/

/RSSURE PUNCH IS ON%/~
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002634

322516
047101
042520
0S1li?
05144?
04
117
047506
Quu410?
Oﬂaiﬂ

l
43040

MACYLL £7(732)

Ca0104
C46C40
Q46040
042520

020122
Qe20lea

021445

054Sey
Q43040
Q53S17
042105

020110
044510
042520

051133

coe
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.ASCIT /RAND TYPE L FOR LOW SPEED%/

.RSCII /OR H FOR HIGH SPEED%/

.RASCII /OR CR FOR RESTART WITH NO PUNCH:s/

EVEN
:DATR AREARE#RE#ERE#S
CAMNG: O

=.+40
DR: o

.END
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CRLF 002136 318
DA 003016 317
DAMYO 003754 312
MSel  ggelze 305
I'd
P> «:305007 32,
439%
PE 001666 403
PG 801616 3958
PPE  0DI0I2 2928
PPS 001010 2918
FSi 001019 2931
PUNCH 001602 332
PJ 001626 3374
P 001704 399
P2 001730 40i
RED  DQI4EQ M9
RB1 001466 350
ROEX 001570 378
Rl 001326 324
R02  DOINE 329
RD2A  00136e 334
RD28 001372 3388
RD3 001410 337
RDY 001502 342
RDS. 001542 38
RDE~  0DISEN 367
READ 001274 3228
RUBOUT 001424 335
RC  =x000000 2638
Rl  =x000001 2648
R2  =%000002 2658
R3  =x000003 2568
RY  =/00000Y 2678
RS ="00000S 288
=%000006 2638
START 001200
§1:  g01Ze2 282
572 001254 313
€13 001279 3188
Tc 002006 433
TEX 002050 43]
TG 002120 421
TIE  00I0I6 237
T8 00002 2608
TS 301000 2874
T2 001820 2988
T06 002034 326
TP 00I0CE 2308
TPS 001004 2898
TTIN 2052 322
TTih: 002086 4Gl
TTIN 002102 4E4S
TTCUT  COI784 306

b crrrnar = - ——— —

Y688
392%
394
4798
g b

b
Y44 e
YOS

MACY1l 27(/32) 03-SEP-76
CROSS REFERENCE TRBL

18:00 PRGE 17

-- USER SYMBOL
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3928 416 42S
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RCD 393

BEY 231 387 399 401 431 433

349 367

€l 354 358 388
37 376 384
350 3t8

315 324 329 334 433 Y14 423
Y42 452 4S5 462
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435 440

¢ 369 381
CLR 309 310 313 316 352 377 448 Y49 450
oMp 34 366 386
CMPB 323 328 333 336 341 398 400 402 430 432
DES 314 355 413 422
HALT 277
INC 374 378 385
e 5?6 532 327 332 335 340 343 353 357 360 375 379 388 404 407
JSR 393 318 3ae 326 339 3% 397 406 412 421 434 437 439 469 471
MOV 303 304 3CS 307 398 311 312 317 325 338 356 359 364 3N 395

40S 4523 468 470 472

MOVB 392 411 415 420 44 429 436 438 443 456 463
NOP 347
RCLB 37 37! 37¢
ROR 382 383
RTS {44 457 464 474
SkAB 380
157 330
TSTB gg% 451 Y54 461

.RBS 1
.Escxz 479 485 491 498 502 509 516 €2t 529 533 538 542
-EVEN 476 525 549

-RE 1

)
PT er3
TITLE es?

ERRORS DETECTED: O
OEFRULT GLOBALS GENERATED: O

#DZTUFA, DZTUFA. SEQ/SOL /CRF /DS ERF2/EN: ABS=DSKM: DZTUFA.PL1
RUN-TIME: 1 3 .E& SECONDS

RUN-TIME RATIO: 29/E=M.2

CORE USED: 6K ({2 PRGES)
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