
- Program Listings 

A. S. Bennett 

BEDFORD INSTITUTE 
1.18RARY 

REFERENCE COLLECTION 

NOT TO BE REMOVED 
OM THE LIBRARY 

Computer Note 	 December 1975 

Bedford Institute of Oceanography 
L'Institut oceanographique de Bedford 

0F101-111ainfoulle 	Dartmovutohl/uNmoevaa  
S.CC)tialCartiCUMENTS 

09070834 
ONCAL: An On-line Calculator for the HP2100A 



The Bedford Institute of Oceanography is a 
Government of Canada establishment whose staff 
undertake scientific research and surveys in the 
marine environment. It consists of three main 
units: (1) the. Atlantic Oceanographic Laboratory, 
which is part of Fisheries and Marine Service, 
Department of the Environment, (2) the Marine 
Ecology Laboratory, also of Fisheries and 
Marine Service, Department of the Environment, 
and (3) the Atlantic Geoscience Centre of the 
Geological Survey of Canada, Department of 
Energy, Mines and Resources. 

L'Institut oceanographique de Bedford est un 
itablissement du gouvernement du Canada, dont 
le personnel entreprend des travaux de recherche 
scientifique et des etudes se rapportant au 
milieu marin. II comprend trois services 
principaux: (1) le Laboratoire oceanographique 
de l'Atlantique, qui fait partie du Service des 
Niches et des sciences de Ia mer du ministere 
de l'Environnement, (2) le Laboratoire d'ecologie 
marine, qui relive egalement du Service des 
peches et des sciences de la mer du ministere 
de l'Environnement, et (3) le Centre geoscientifique 
de l'Atlantique de Ia Commission geologique du 
Canada, ministere de l'Energie, des Mines et des 
Ressources. 

ti 

Cover Design/Clarridge House 



BEDFORD INSTITUTE OF OCEANOGRAPHY 

Dartmouth, Nova Scotia 
Canada 

VOLUME II. 

ONCAL: AN ON-LINE CALCULATOR FOR THE HP2100A  

Program Listings  

by 

A.S. Bennett 

Atlantic Oceanographic Laboratory 
Ocean and Aquatic Sciences 

Department of the Environment 

Although this program was tested by the author prior to 
submission, no warranty expressed or implied is made by the 
author or the Bedford Institute of Oceanography as to the 
accuracy and functioning of the program. No responsibility 
is assumed by the author or the Bedford Institute of 
Oceanography in connection therewith. 

December 1975 	COMPUTER NOTE SERIES 	 BI -C -75 - 3 



ABSTRACT  

Program listings are presented for the 'ONCAL' language. This 

interpretative language is designed for acquisition and processing of data 

on an HP2100A computer. 

RESUME  

On y presente les listes des programmes pour la langue 'ONCAL'. 

Cette langue interprgtative est projetge pour l'acquisition et traitement 

des donnges par un ordinateur HP2100A. 
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All program listings produced by the Hewlett-Packard HP2100A 

Assembler start at,'PAGE 0002 #01'. To help diminish the confusion, 

listings are separated by coloured pages. 

1. Standard F -version 

2. Standard X-version (extended precision) 

3. V148X overlay; FSW, FAP 

4. V149F overlay; FSW, FAP 

	

5• 	V150F overlay; FSW, FSAL, FSGT, FADC, FTAG, FCLK 

(Guildline prototype digital CTD) 

6. V151F overlay; XFORM command, FSGT, FSAL 

7. V152F overlay; FSW, special FAP 

8. V153X overlay; FSW, special FAP 

9. V154F overlay; FSW, FSAL, FSGT, FADC, FTAG, FCLK 

(Guildline production ditigal CTD) 

10. V155F overlay; FSW, FSAL, FSGT, FADC, FTAG, FCLK 

(Fluke DVM/Guildline analogue CTD) 



ASMIIIMMINI■ens■ 

PAGE 0002 001 ONoLINE CALCULATOR 

0001 	 ASMOIA0L 
0003* 	SYANDARD SINGLE PRECISION 
0004* 	BASE PAGE, I/O ETC 
0005 00002 	 ORG 28 
0006 	 SUP 
0007 37077 	 CORE EQU 376770 
000$ 00002 102002 DMAC1 HLT 2 
0080 00005 102003 DMACI HLT 
0010 00004 102004 	MLT 4 
0011 00005 /02005 	KT 5 
0012 00004 114026 DMA/ 409 200,1 
0013 00001 114027 wog 458 270,! 
0014 00010 102010 DISCO MLT 108 
0015 00011 102011 DISCC MLT 118 
0010 00012 102012 MTD 	HLT 120 
0017 00013 114030 MTC 	JIB 360,1 
0018 00014 114041 LINEP 456 4151! 
0010 00015 114032 HIM 	JIM 228,1 
0020 00016 114033 PNCH JSB 330,1 
0021 00017 114034 TTY 	450 348,1 
0022 00020 114035 PLOT 460 358,1 
0023 00021 114036 	JSO 36611 
0024 00022 162622 	KT 228 
0925 00023 102025 	MLT 238 
0026 00024 102024 	KT 248 
0027 00025 102020 	MLT 258 
0026 00026 007270 	DEF DMAIt 
0020 00027 007274 	DEF DMAI2 
0030 00030 007300 	DEF MTCI 
0031 00031 000000 	NOP 
0032 00032 007202 	DEF HSRI 
0033 00033 007220 	DER HPNI 
0034 00034 007106 ITTJ DEF 
0035 00035 004424 	DEF PLIR 
0036 00038 007306 	DEF DISI 
0037 00037 000000 	NOP 
0038 00040 000000 	NOP 
0030 00041 007224 	DEF LPIR 

VERSION 

LAST WORD AVAILABLE 

DMA CH 1 
DMA CM 2 
DISC/ DOES NOT USE /R 

MAO TAPE DATA 
MAO TAPE CONTROL 
LINEPRINTER 
HS READER 
HS PUNCH 
TELETYPE 
PLOTTER 
'SCOPE 

DMA CH / 
DMA CM 2 
MAGTAPE 

MS READER 
MS PUNCH 
TELETYPE 
PLOTTER 
'SCOPE 

0840* 
0041* 
	

FLOATING POINT HARDWARE DEFINITIONS 
0042* 
	

BECAUSE OF THE PECULIARITIES OF THE HP ASSEMBLER, 
0043* 
	

THESE MUST BE REFERENCED BY 
0044* 
	

ABS *FAD 	ETC 
0045* 
0046 73000 
	

FAD 	EQU 730008 
0647 72760 
	

F80 	LOU 727008 
0048 72746 
	

FMP 	EQU 727400 
0040 72720 
	

FDV 	EQU 727200 
0050 72660 
	

FLY 	LOU 726608 
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0052* 
0053* 
0054* 
0055* 
0056* 
0057* 
0058* 
0059* 

0003 001 	ONLINE CALCULATOR 

BASIC PROGRAM TO READ COMMANDS 	(ISTART 1). 
STORE THEM 	(IINPTN 1) 	AND TO EXECUTE 
BOTH DIRECT COMMANDS AND STORED 
COMMANDS ACCESSED VIA 	EGO' 	('NEXTL'), 
THE "TIDY UP" SECTION AFTER ADDING A LINE 
To THE STORED TEXT IS ALSO USED BY THE 
'MODIFY' 	COMMAND, 	ENTERING AT 	IMODX 1 , 

0060* INTERNAL RESTART ENTRY POINT 
0061 00110 ORG 	1108 
0062 00110 060660 START LDA PROGO 
0063 00111 070627 STA PC 	POINT TO NULL 
0064 00112 060663 LDA INEWE 	SET END-STOP FOR INPUT 
0065 00113 070617 STA POL 
0066 00114 061403 LDA B52 	TYPE 	I*1 
0067 00115 115123 J86 PRC,I 	ON TELETYPE 
0068 00116 080662 LOA 'N8F 	SET INPUT TO 	vCOMIN,  
0059 00117 001200 RAL 
0070 00120 070616 STA TXIN 
0071 00121 070633 STA PAKST 
0072 00122 070626 STA TXOUT 
0073 00123 115124 JSB ROC,/ 
0074 00124 051440 CPA 8137 	BACK ARROW? 
0075 00125 024116 JMP *wi7 	LOSE TEXT 
0076 00126 051364 CPA 812 	LINE FEED? 
0077 00127 024123 JMP 	 IGNORE IT 
0078 00130 115125 JSB PKC,I 	PACKTO 	ICOMIN 1  
0079 00131 051366 CPA 815 	CARRIAGE RETURN? 
0080 00132 002001 RSS 
0081 00133 024123 JMP ofwe 	GET NEXT 
0082 00134 014401 J88 GETC 	GET FIRST CH FROM 	ICOM/N ,  
0083 00135 060635 LDA BOTTM 	SET UP PDL 
0084 00136 070617 STA POL 
0085 00137 014316 JSB SPNOR 	SKIP SPACES 
0086 00140 014277 JS8 SORT 
0087 00141 002001 RSS 	 OP/TERM 
0088 00142 024156 JMP INPTN 	NUMBER, READ AND STORE 
0089 00143 014542 NEXTL JSB PUSHJ 	EXECUTE LINE 
0090 00144 003473 DEF PROC 
0091 00145 160627 LDA PC,' 	TEST IF PC SET 
0092 60146 002003 SZA,RSS 
0093 00147 024110 JMP START 	PC NOT SET OR END OF TEXT 
0094 00150 070527 STA PC 	SET PC TO NEXT LINE 
0095 00151 041356 ADA 82 
0096 00152 001200 RAL 
0097 00153 070626 STA IXOUT 
0098 00154 014401 JSB GETC 
0099 00155 024143 JMP NEXTL 	CONTINUE EXECUTING IN SEQUENCE 
0100* 
0101 00156 014413 INPTN JS8 GETLN 	NuMBERt STORE LINE 
0102 00157 002021 SSA,RSS 	ONE LINE? 
0103 00160 014220 J98 ERROR 	No 
0104 00161 064655 LOB BUFR 	PACK TO TEXT BUFFER 
0105 00162 006004 INS 
0106 00163 060053 LDA LNNO 
0107 00164 170001 STA 	1,1 



PAGE 0004 #01 	ON-LINE CALCULATOR 

0100 00165 006004 INS 
0109 00166 005200 RtIL 
0110 00167 074616 818 TXIN 
0111 00170 014316 JSB SPNOR 
0112 00171 	002001 RSS 
0113 00172 014401 JSB GETC 
0114 00173 	115126 JSB 
0116 00174 051366 CPA 815 UNTIL CR 
0116 00175 002001 RSS 
0117 00176 024172 JMP *IR4 
0118 00177 	115162 	MODX JSO DEL,! 
0118 00200 160632 LDA LSTLN,I MOVE PTR TO NEXT LINE 
0120 00201 	170655 STA BUFRII 
0121 00202 060655 LDA 8UFR SET PTR TO THIS LINE 
0122 00203 170632 STA LSTLN,I 
0123 00204 060616 LDA TXIN SET PTR TO AVAILABLE SPACE 
0124 00205 000010 SLA ROUND UP ODD CHARACTER 
0125 00206 002004 /NA 
0126 00207 070616 STA TXIN 
0127 00210 001100 ARS 
0128 00211 	070655 STA BUFR 
4129 40212 070654 STA LASTV ERASE VARIABLES 
0130 00213 024110 JMP START 
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0132* 
0133* 
0134* 

0005 #61 	ON0LINE CALCULATOR 

ERROR AND RECOVERY ROUTINES, 
RESTART ENTRY IS AT LOCATION FOLLOWING 	/RECOVI, 
ENTRY THERE WITH Apo GIVES A ZERO ERROR CODE, 

0135 00214 000000 ERR2 NOP 	 ERROR ROUTINE/ PRINTS A 
0136 00215 670276 STA ERRA 	SAVE A TO PRINT LATER 
0137 00216 060214 LDA ERR2 	AS WELL AS ERROR CODE 
0130 00217 024222 jmp **3 
0130 00220 000000 ERROR NOP 	 NORMAL ERROR ROUTINE/ 
0140 00221 060220 LOA ERROR 	PICK UP ERROR CODE 
0141 00222 041335 ADA 001 	CORRECT FOR JSB 
0142 00223 102100 STF 	0 	 • 
0143 00224 065104 LOB TTYSW 	WAIT FOR 0/P 
0144 00225 006003 SZOOSS 
0145 00226 024224 JMP **2 
0146 00227 103100 CLF 0 
0147 00230 002001 RSS 
0148 00231 061453 RECOV LDA 8400 
0140 00232 070653 STA LNNO 	SET ERROR CODE 
0150 00233 015014 JSB TTRON 	SET TTY READER 
0151 00234 061166 LDA TTYPN 
0152 00235 070647 STA OUTCM 	AND TTY OUTPUT 
0153 00236 061073 LDA TTBFO 	RESET 0/P BUFFER POINTERS 
0154 00237 071074 STA TTBF/ 
0155 00240 071075 STA TTBFO 
0156 00241 002400 CLA 
0157 00242 071106 STA TTYFL 	CLEAR INPUT 
0158 00243 102601 OTA 	 CLEAR SWITCH REGISTER 
0150 00244 002404 CLA,INA 
0160 00245 071104 STA 	TTYSW 	ANt) OUTPUT 
0161 00246 061444 LOA 8200 
0162 00247 114647 JSB OUTCH,I PRINT BLANK 
0163 00250 061414 LDA 877 
0164 00251 114647 JSB OUTCM,I 
0105 00252 060653 LOA LNNO 	ERROR LOCATION 
0166 00253 115126 JSB FROII 
0167 00254 034627 ISZ PC 
16168 00255 160627 LOA PC,I 
0160 00256 002003 SZA,RSS 
0170 00257 024266 JMP *+7 
0171 00260 070653 STA LNNO 
0172 00261 061415 LDA 8100 	0 
0173 00262 114647 JSB OUTCM,I 
0174 00263 061374 LDA 840 	SPACE 
0175 00264 114647 JSB DUTCH,/ 
0170 00265 115127 JSB PRL,I 	LINE NO 
0177 00266 006400 CLB 
0178 00267 060276 LDA ERRA 	GET 	IA', 	IF 	ANY 
0179 00270 074276 SIB ERRA 	CLEAR 	/AI 
16100 00271 042002 SZA 
0181 00272 115126 JSB PRO,I 	DON'T PRINT IF ZERO 
0182 00273 061366 LDA bib 
8103 00274 114647 JSB OUTCM,I 
0184 00275 024110 JMP START 
0105 00276 000000 RRA NOP 
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PAGE 0006 #01 ONwLINE CALCULATOR 

0187 00277 000000 SORT NOP 
0158 00300 060652 	LOA CHAR 
0100 00301 000065 	CLE,ERA 	00D/EVEN TO E 
0190 00302 040315 	ADA SORTT 	MAKE TABLE ADDRESS 
0191 00303 164000 	LOB 0,1 	PICK UP ENTRY 
0192 00304 002040 	SEZ 
0193 00305 005727 	BLF,BLF 	POSITION IF ODD 
0194 00306 101035 	ASR 13 	3PIBIT SIGNED TYPE TO B 
0195 00307 001722 	ALF,RAL 	50,8/T UNSIGNED • TO A 
0196 00310 011373 	AND 837 
0197 00311 006020 	SSB 	LEGAL? 
0198 00312 014220 	JSB ERROR 	NO 
0199 00313 044277 	AOB SORT 	MAKE EXIT 
0200 00314 124001 	JMP 1,I 
0201* TABLE CODE IS $.BITS PER ENTRY, MORE SIG 3 ARE 'TYPE' 
0202* AND LESS SIG 5 ARE 'NUMBER,. E.G, 200 MEANS ILLEGAL, ■0 
0203* 43 MEANS NUMBER, *3; 12 MEANS TERMINATOR *10 
0204* 
0205 00315 006000 SORTT DEF SORTS 
0206* 
0207* 
0208* 
0209* 	RUN NONSIGNIFICANT SPACES 
0210 00316 000000 SPNOR NOP 
0211 00317 060652 	LOA CHAR 	GET CHARACTER 
0212 00320 051374 	CPA 040 	IS IT SPACE ? 
0213 00321 002001 	RSS 
0214 00322 124316 	JMP SPNORtI NO; ALL DONE 
0215 00323 014401 	JSB GETC 	YES; GET NEXT ONE 
6216 00324 024317 	JMP SPNOR*1 
0217* 
0216* 	'RETURN' COMMAND AND RECURSIVE SUBROUTINE 
0219* 	RETURN, 'POPP 
0220 00325 060660 RETRN LOA PROGO 	IRETURNI1 SET END OF TEXT 
0221 00326 070b27 	STA PC 	 IN PROGRAM COUNTER 
0222 00327 164617 POPJ LOB PDL,I 	RECURSIVE SR RETURN 
0223 00330 034617 	ISZ PDL 	GET RETURN FROM POL 
0224 00331 124001 	JMP 1,2 	AND JUMP TO RETURN 
0225* 
0226* 	COMPARE GROUP NUMBER IN A WITH THAT IN-LNNO 
0227* 	1ST EXIT IF DIFFERENT 
0228* 	2ND EXIT IF THE SAME 
0229 00332 000000 TSTGP NOP 
0230 00333 011345 	AND 8M400 	MASK OFF GROUP PART OF A 
0231 00334 070001 	STA 1 	SAVE GROUP 
0232 00335 060653 	LOA LNNO 	GET LNNO 
0233 00336 011345 	AND 8M400 	MASK OFF GROUP 
0234 00337 050001 	CPA 1 	COMPARE GROUP NUMBEiS 
0235 00340 034332 	ISZ TSTGP 	STEP EXIT IF THE SAME 
0236 00341 124332 	JMP TSTGP,I 
0237* 
0230* 	CHECK CLOSING PARENTHESIS 
0239 00342 000000 PARTS NOP 
0240 00343 060652 	LOA CHAR 	PICK UP CHARACTER 
0241 00344 051402 	CPA 851 	COMPARE ) 
0242 00345 002001 	RSS 	 OK 



PAGE 0007 101 ONLINE CALCULATOR 

0243 00346 014220 
	

JSB ERROR 	NO? ERROR 
0244 (00347 014401 
	

JSB GETC 	PASS OVER ) 
0245 00350 124342 
	

JMP PARTS,' EXIT 
0246* 
0247* 
0248* 
0249* 	FIND A LINE IN TEXT 
0250* 	STEP EXIT IF FOUND 
0251* 	SET LSTLN TO LINE BEFORE 
0252* 	SET THSLN TO REQUIRED LINE OR ONE AFTER IF NOT FOUND 
0253 00351 000000 FNDLN NOP 
0254 00352 060657 LDA TEXTS 	START AT BEGINNING OF TEXT 
0255 00353 070632 STA LSTLN 
0256 00354 070630 STA THSLN 
0257 00355 002004 INA 	POINT TO LINE NUMBER 
0258 00356 064653 LDB LNNO 
0259 00357 007104 CM94LEFINB 
0260 00360 144000 *DB 00 
0261 00361 006003 SZB,RSS 
0262 00362 024373 JMP *4.9 	LINE FOUND 
0263 00363 002040 SEZ 
0264 00364 024374 JMP *+8 	PASSED IT 
0265 00365 060630 LDA THSLN 
0266 00366 070632 STA LSTLN 
0267 00367 160630 LDA THSLN,I 
inse 00370 002002 SZA 	 ZERO MARKS END 
0269 00371 024354 JMP 6NDLN•3 TRY NEXT 
0270 00372 002001 RSS 
0271 00.373 034451 ISZ FNDLN 
0272 00374 060630 LDA THSLN 
0273 00375 041456 ADA 82 
0274 00376 001200 RAL 	 POSITION POINTER 
0275 00377 070626 STA TXOUT 
0276 00400 124351 JMP FNDLN,I 
0277* 
0278 00401 000000 GETC NUP 	 READ CH TO CHAR 	A 
0279 00402 060626 LOA TXOUT 
0280 00403 000065 CLEpERA 	POSITION 	SET E 
0281 00404 160000 LDA OpI 	READ WORD 
0262 00405 002041 SEZ,RSS 
0283 00406 001727 ALFpALF 	ShIFT M.S. HALF 
0284 00407 034626 ISZ TXOUT 	STEP POINTER 
0285 00410 011443 AND 8177 
0285 00411 070652 STA CHAR 
0287 00412 124401 JMP GETC,I 
0288* 
0289* 
0290* 
0291 00413 000000 GETLN NOP 	 READ LINE NUMBER 
0292 00414 014316 J38 SPNOR 
0293 00415 014277 JSB SORT 	TEST 1ST CHARACTER 
0294 00416 002001 RSS 	 OP/TERM? EXPN 
0295 00417 024446 JMP GETN 	NUMERIC 
0296 00420 014542 JSB PUSHJ 	GET LINE NO 
0297 00421 004762 DEF 	EVAL. 
0298 00422 061175 LDA PLAC 



PAGE 0008 #01 	ON* LINE CALCULATOR 

0299 00423 065176 LOB FLAC+1 
0300 00424 105040 ABS 	911FMP X100 
0301 00425 001306 DEF FL100 
0302 00426 115134 JS8 	IFX,I RESULT TO A 
0303 00427 006400 CLB 
0304 00430 100400 DIV 0100 GROUP TO A 
0305 00432 001727 	GETL2 ALF,ALF LINE IS IN 81 POSITION A 
0306 00433 040001 ADA 	18 TOTAL TO A 
0307 00434 070653 STA LNNO STORE 
0308 00435 002003 SZA,RSS ZERO? 
0309 00438 024444 JMP GETAL WALL,  
0310 00437 061354 LDA UMIN ONE LINE 
0311 00440 006003 SZA,RSS 
0312 00441 002400 CLA OR GROUP 
0313 00442 070651 	GETLX STA LGAFL 
0314 00443 124413 	JMP GETLN,I 
0816* 
w816 00444 002404 	GETAL CLA,INA 'ALL' 
0317 00445 024442 JMP GETLX 
0318* 
0319 w0446 006400 	GETN CLB NUMERIC LINE NUMBER 
0320 00447 074527 SIB GOL CLEAR LINE NUMBER 
0321 00450 074530 ST8 GETG AND GROUP NUMBER 
0322 00451 051364 CPA 812 11 ,11 	IS LEGAL NUMERIC 
0323 00452 024500 JMP GETLL GROUP ZERO 
0324 00453 070530 STA GETS SAVE GROUP NO 
0328 00454 100200 MPY 812 X10 
0326 00456 070531 STA GET10 SAVE 10*GP NO 
0327 00457 014401 JSB GETC GET NEXT CH 
0328 00460 014277 JSB SORT TEST 
0329 00461 024524 JMP GETL1 OP/TERM; JUST A GROUP NO 
0330 00462 002001 R$S NUMERIC 
0331 00463 014220 	GETER JSO ERROR LINE NO FORMAI ERROR 
0332 00464 051364 CPA 012 *0*? 
0333 00465 024500 JMP GETLL GO GET LINE PART 
0334 00466 040531 ADA GETIO ADD IN MORE SIG PART 
0336 00467 070530 STA GETS SET GROUP NO 
0336* 2 DIGITS READ; 	11 0 OR TERMINATOR NEXT 
0337 00470 014401 JS8 GM READ NEXT CH 
0338 00471 014277 JSB SORT TEST IT 
0339 00472 024524 JMP GETL1 OP/TERM; JUST A GROUP NO 
0340 00473 002001 RSS NUMERIC 
0341 00474 024463 JMP GETER ALPHABETIC; ERROR 
0342 00475 051304 CPA 812 NUMERIC MUST BE w,w 
0343 00476 002001 RSS 
0344 00477 024463 JMP GETER 3RD DIGIT/ ERROR 
0345 00500 014401 	GETLL JSB GETC GET 1ST CM OF LINE PART 
0346 00501 014277 JSB SORT TEST 
10347 00502 024524 JMP GETL1 OP/TERM; ALL DONE 
0348 00503 051364 CPA 012 NUMERIC; TEST w,g 
0349 00504 024463 JMP GETER ALPH OR wow; ERROR 
0350 00505 100200 MPY 812 X10 
0351 00507 070527 STA GETL SAVE LINE PART 
0352 00510 014401 JSB GETC GET NEXT 
0353 00511 014277 JSB SORT TEST 
0354 00512 024524 JMP GETL1 OP/TERM; ALL DONE 



PAGE 0009 001 ON*LINE CALCULATOR 

0355 00513 051364 
0356 00514 024463 
0357 00515 040527 
0358 00516 070527 
0359 00517 014401 
0360 00520 014277 
0361 00521 024524 
0362 00522 024463 
0363 00523 024463 
0364 00524 064527 
0365 00525 060530 
0366 00526 024432 
0367* 
0360 00527 000000 GETL NOP 
0369 00530 000000 GETG NOP 
0370 00531 000000 GET1O NOP 
0371* 
0372* 
0373* 
0374* 	PUSH DOWN LIST ROUTINES 
0375 00532 000000 PUSHA NOP 
0376 00533 007400 	CCB 
0377 00534 044617 	ADO PULP 
0378 00535 074617 	STB PULP 	SET NEW POINTER 
0379 00536 054654 	CPB LASTV 	0/FLOW? 
0380 00537 014220 	JSB ERROR 	PDL, 0/FLOW 
0381 00540 170001 	STA 180 	PUSH A TO PDL 
0302 00541 124532 	JMP PUSHJ,I 
0383* 
0304 00542 000000 PUSH) NOP 	 ENTER REENTRANT CODE 
0385 00543 060542 	LOA PUSHJ 
0356 00544 002004 	INA 
0387 00545 014532 	JSB PUSHA 	PUSH RETURN 
0388 00546 164542 	LOB PUSHJ,I 
0389 00547 124001 	JMP 1r1 
0390* 
0391 00550 160000 	LDA 00 	COPE WITH INDIRECT 
0392 00551 024554 	JMP **3 
0393 00552 000000 PUSHF NOP 	 PUSH FLOATING POINT NUMBER 
0394* 	PUSHES TWO OR THREE WORDS DEPENDING ON FP PRECISION 
0395 00553 160552 	LDA PUSHF,I PICK UP ADDRESS 
0396 00554 001275 	RAL,CLEOLA,ERA 
0397 00555 024550 	JMP PUSHF"2 
0398 00556 034552 	ISZ PUSHF 	STEP EXIT 
0399 00557 064617 	LOB PDL 	UPDATE POINTER 
0400 00560 045336 	AO8 BM2 
0401 00561 074617 	ST8 PUL 
0402 00562 007104 	CMB,CLE,INB ROOM? 
0403 00563 044654 	AD8 LASTV 
0404 00564 002040 	SEZ 
0405 00565 024537 	JMP PUSHA+5 USE PUSHA O'FLOW CODE 
0406 00566 104200 	OLD 0,1 	PICK UP DATA 
0407 00570 104400 	DST PUL,I 	PUT IN PDL 
0406 00572 124552 	JMP PUSHF,I 
0409* 
0410 00573 160000 	LDA Op/ 

CPA 012 
JMP GETER 
ADA GETL 
STA GETL 
JSB GETC 
JSB SORT 
JMP GET41 
JMP GETER 
JMP GETER 

GETL1 LOB GETL 
LDA GETG 
JMP GETL2 

NUMERIC; "6" ILLEGAL 
ALPH OR "s"; ERROR 
ADD UP LINE PART 

MUST BE TERMINATOR 
TEST 
OP/TERM; OK 

LINE PART TO 8 
GROUP PART TO A 
GO PUT TOGETHER 

STORE FOR LINE PART 
STORE FOR GROL2  PART 
STORE FOR GP M3 PART 

BASIC /PUSH/ ROUTINE 



PAGE 0010 001 	ONwLINE CALCULATOR 

0411 00574 024577 JMP **3 
0412 00575 000000 POPF NOP 	 POP FLOATING POINT 
0413 00576 160575 LDA POPF,I 	PICK UP ADDRESS 
0414 00577 001275 RAL$CLEOLA,ENA 
0415 00600 024573 JMP POPF,2 
0416 00601 034575 ISZ POPF 	STEP EXIT 
0417 00602 070623 STA T4 	SAVE DATA POINTER 
0418 00603 104200 OLD POL./ 	PICK UP FROM POL 
0419 00605 104400 DST 14,1 	RESTORE DATA 
0420 00607 034617 ISZ POL 
0421 00610 034617 ISZ PDL 
0422 00611 124575 JMP POPF,I 
0423* 
0424 00612 000000 POPA NOP 	 POP ONE WORD 
0425 00613 160617 LDA POLFI 
0426 00614 034617 132 PuL 
0427 00615 124612 JMP POPA,I 

NUMBER 
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0430* 

001 	MISCELLANEOUS WORKING SPACE AND LINKS 

POINTERS; 	WORKING REGISTERS ETC. 
0431 00616 000000 	TXIN NOP 
0432 006/7 000000 ROL NOP PUSH DOWN LIST POINTER 
0433 00620 000000 Ti NOP GENERAL WORKING REGISTERS 
0434 00621 000000 T2 NOP 
0435 00622 000000 T3 NOP 
0436 00623 000000 T4 NOP 
0437 00624 000000 T5 NOP 
0438 00625 000000 T6 NOP 
0439 00626 000000 TXOUT NOP TEXT POINTER FOR OUTPUT FROM BUFFE 
0440 00627 001222 PC DEF FLO 
0441 00630 000000 THSLN NOP 
0442 00631 000000 THSOP NOP 
0443 00632 000000 LSTLN HOP 
0444 00633 000000 PAKST NOP 
0445 00634 000000 PT1 HOP 
0448 00635 037677 BOTTM ABS CORE 
0447 00636 006655 READP DEP READ1 
0448 00637 000401 GETCP DEF GETC 
0449 00640 000000 INPUT HOP 
0450 00641 000000 L$TOP NOP 
0451 00642 000000 EVFNM NOP 
0452 00643 000000 ATSW NOP 
0453 00644 000000 CNTR NOP 
0454 00645 000000 ADD NOP 
0455 00646 007140 INCH DEF TTYR2 CHARACTER INPUT ROUTINE 
0456 00647 005701 OUTCH DEF PRNTC CHARACTER OUTPUT ROUTINE 
0457 00650 006140 FOUTP DEF FOUT1 NUMBER PRINT*OUT ROUTINE 
0458 
0459 

00651 
00652 

000001 
000015 

L$AFL 
CHAR 

OCT 	1 
OCT 15 

'VEIONE LINES 00GROUP/ •I'ALL 

0460 00653 000000 LNNO NOP 
04b1 00654 011142 LASTV DEF BUFOG 
0462 00655 011142 BUFR DEF BUM 
0463 00656 011142 ENDT DEF SUNK 
0464 00657 011131 TEXTO DEF TEXT 
0465 00660 001222 PROGO DEF PLO 
0466 00661 000000 FORM DEC 0 
0467 00662 007426 INBF DEF CUMIN 
0468 00663 007602 INBFE DEF COME.1 
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0470* 	 FUNCTION NAMES 
0471 00664 002123 FADS OCT 2123 
0472 08665 046356 PSGN OCT 46356 
0473 00666 022724 PINT OCT 22724• 
0474 00667 023222 FITR OCT 23222 
0475 00670 010463 FDIS OCT 10463 
0476 00671 005216 FAIN OCT 3216 
0477 00672 013420 FEXP OCT 13428 
0478 00673 830747, FLOG OCT 30747 
0479 00674 046456 PSIN OCT 46456 
0480 00675 006763 FCOS OCT 6763 
0481 00676 047064 'SOT OCT 47064 
0482 00677 002704 PANO OCT 2704 
0483 00700 022762 FIOR OCT 22762 
0484 00781 060762 FXOR OCT 60762 
0485 00702 000456 FIN 	OCT 456 
0486 00703 037264 FOUT OCT 37264 
0487 00704 000080 	BSS 9 	SPACE FOR SPECIAL FUNCTIONS 
0488* 
0489* 	 FUNCTION ENTRIES 
0490 00715 005256 PASS' DEF XABS 
0491 00716 085347 PSGN DEF XSGN 
0492 00717 005262 PINT DEF XINT 
0493 00720 005402 PDIS DEF XDIS 
0494 00721 005571 PAIN DEF ARTN 
0495 00722 005266 PEXP DEF XEXP 
0496 00723 005273 PLOG DEF XLOG 
0497 00724 005300 PSIN DEF XSIN 
0498 00725 005304 PCOS DEF XCOS 
0499 00726 005310 PSOT DEP XSQRT 
0580 00727 005315 PAND DEF XAND 
0501 00730 005340 PIOR DEF XIOR 
0502 00731 005343 PXOR DEF XXOR 
0503 00732 005356 PIN 	DEF XZN 
0504 00734 005370 POUT DEF XOUT 
0505 00734 000000 	 BSS 9 	SPACE FOR SPECIAL FUNCTIONS 
0506* 
0507* 	MAGNETIC TAPE COMMANDS; CODES AND WORKING SPACE 
0008 00745 177774 BUNT OCT .4 	SELECTED UNIT; DEFAULT 0 
0509* 	7.TRACK CODES; 9•TRACK IN COMMENTS 
0510 00746 000203 BUFRI OCT 203 	23 	READ BINARY 
0511 00747 100203 BUFRB OCT 100203 23 	READ BCD 
0512 00750 000301 BUFWI OCT 301 	31 	WRITE BINARY 
0513 00751 100301 BUFWB OCT 100301 31 	WRITE BCD 
0514 00752 100141 BUFWE OCT 100141 211 	WRITE END OF FILE 
0515 00753 000121 BUFWG OCT 121 	15 	WRITE GAP 
0616 00754 000011 BUFRW OCT 11 	101 	REWIND 
0517 00755 000005 BUFSB OCT 5 	41 	SPACE RECORD BACKWARD 
0518 00756 000003 BUFSF OCT 3 	3 	SPACE RECORD FORWARD 
0519 00757 100045 BUFFS OCT 100045 241 	SPACE FILE BACKWARD 
0520 80760 100043 BUFFF OCT 100043 203 	SPACE FILE FORWARD 
0521 00761 000020 BUFET OCT 20 	40 	END OF TAPE 
0522 00762 000040 BUFST OCT 40 	100 	START OF TAPE 
0523 00763 000060 BUFSE OCT 60 	140 	START OR END 
0524 00764 000006 BUFTP OCT 6 	22 	TIMING OR PARITY 
0525 00765 000026 BUFEP OCT 26 	62 	EOT OR TIMING/PARITY 
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0526 00766 002000 BUFRG OCT 2000 	2000 	REWINDING 
0527 00767 000010 BUFRJ OCT 10 	10 	REJECT 
0526 00770 000400 BUFLC OCT 400 	1 	LOCAL 
0529 00771 	000100 BUFEF OCT 100 	200 	END OF FILE 
0530 00772 000120 BUFFT OCT 120 	240 	END OF FILE OR TAPE 
0531* 
0532 00773 000000 BUPT NOP 
0533 00774 000000 OUL NOP 
0534 00775 000000 MTIN NOP 
0635 00776 000000 MTINB NOP 
0536 00777 000000 MTINL NOP 
0537 01000 000000 MTINC NOP 
0538 01001 000000 MTINT NOP 
0539 01002 000000 MTERC NOP 
0540 01003 002724 mIAB1 DEF MTAB 
0541 01004 000000 MTOP NOP 
0542 01005 000000 MTOPB NOP 
0543 01006 000000 MTOPL NOP 
0544 01007 000000 MTOPC NOP 
0545 01010 000000 MTOCM NOP 
0546 01011 003066 M1A82 DEF M102 
0547* 
0548* PROCESSOR WORKING SPACE 
0549 01012 000000 PCTEM DEC 0, 
0550* 
0551* SET TTY READER INPUT 
0552 01014 000000 TTRON NOP 
0553 01015 	107715 CLC HSR,C 	ABORT POSSIBLE HSR 
0554 01016 061164 LDA TTYRR 	SET TTY READ ROUTINE 
0555 01017 070646 STA INCH 	FOR CHARACTER INPUT 
0556 01020 125014 JMP TTRON,/ 
0557* 
0556* STORE, CONSTANTS ETC FOR PLOTTER ROUTINE 
0559* BUFFER 
0560 01021 004436 PLI DEF PLBUF 	INPUT POINTER 
0561 01022 004436 PLO DEF PLBUF 	START 
0562 01023 004474 PL1 DEF PLEND 	END 
0563 01024 904436 PLO 	• DEF PLBUF 	OUTPUT POINTER 
0564* SCALES/ 	X 2*INCREMENTS/INCH, Y 8*INCREMENTS/INCH 
0565 01025 062000 PLXS DEC 200, 
0566 01027 062000 PLYS DEC 800, 
0567 01031 037777 PLMSY OCT 37777 	MASK FOR 
0568 01032 000001 PLSW OCT 1 	0:BUSY 
0569 01033 800000 PLFL1 NOP 	 1ST TIME FLAG 
0570 01034 000000 PLINY NOP 	 Y INPUT DATA 
0571 01035 040000 PLX OCT 40000 	DESTINATION 
0572 01036 010000 PLY OCT 10000 
0573 01037 000000 PLNX NOP 	START 
0574 01040 000000 PLNY NOP 
0575 01041 000001 PLPEN DEC 1 	PEN POSITION/ 	1*UP 
0576 01042 000000 PLDX NOP 	 LINE LENGTHS 
0577 01043 000000 PLOY NOP 
0578 01044 000000 PLMV NOP 	 DIRECTION/COUNT 
0579 01045 000000 PLMAJ NOP 	 MAJOR MOTION COMMAND 
0580 01046 000000 PLCOM NOP 	 COMBINED MOTION COMMAND 
0581 01047 004474 PLT1 DEF POB1 	MOTION TABLE PTRS 
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0582 01050 004476 PLT2 DEF PLTB2 
0583 01051 004500 PLT3 DEF PLTB3 
0584 01062 000000 PLT 
	

NOP 
	

PLOT COUNT 
0585: 01053 000000 PLEO NOP 
	

STORE FORE E.() 
0586 01054 008000 PLAB DEC 0110 
	

A,B 
0587* 
0588* 	 OUTPUT PRINT ROUTINE 
0589 01056 000000 FORM, HOP 	"FIXED" FLAG 
0590 01057 000000 FOUFM NOP 	CURRENT FORMAT 
0591 01060 000000 FOTEM DEC 0, 	WORKING SPACE 
0592 01062 000000 FOUR NOP 
0593 01063 000000 FOUFC NOP 
0594 01064 000000 FOUOP NOP 
0595 01065 000000 FOUSG NOP 
0596 01066 000000 FOUSC NOP 
0697 01067 000000 FOURN HOP 
0698* 
0599* 	 ARGUMENT SEARCH ROUTINE 
0600 01070 000000 GTL 	NOP 	SPARE LENGTH 
0601 01071 000000 SUBS NOP 
0602* 
0603* 	 I/O ROUTINES 
0604 01072 000000 ITTA NOP 
0605 01073 003704 TTBF0 DEF TTBUF 
0606 01074 603704 TTBFI DEF TTBUF 
0607 01075 003704 TTBFO DEF TTBUF 
0606 01076 004014 TTBF1 DEF TTEND 
0609 01077 007130 ITTIN DEF TTYRI 
0610 01100 007106 ITTON DEF ITTO 
0611 01101 130000 TTOP. OCT 130000 
0612 01102 140000 TTIPS OCT 140000 
0613 01103 170000 TTIP OCT 170000 
0614 01104 000000 TTYSW NOP 
	

TTY OUTPUT BUSY FLAG 
0615 01105 000000 TTYFL HOP 
	

TTY INPUT BUSY FLAG 
0616 01106 000000 HSRFL NOP 
0617 01107 000001 PNCHF OCT 1 
	

0 ■ 'BUSY' 
0618 01110 000001 LPBS OCT 
0619 01111 000001 DISFL OCT 1 
	

DISPLAY ERASING FLAG 
0620 01112 000000 DFLAG NOP 
0621 61113 000000 BUFLG NOP 	DONE FLAG 
0622* 
0623* 	 CLOCK ROUTINE 
0624 01114 000000 XCL 	DEC O. 
11625 01116 000000 	NOP 
0626* 
0627* 	 TAG ROUTINE 
0628 01117 000000 TAG 	NOP 	STORAGE FOR TAG 
0629 01120 000000 	NOP 
0630* 
0631* 
0632 01121 010731 CMCOR DEF CMBUF 	PTR TO COMMON BUFFER 
0633 01122 177600 	DEC *128 
	

LENGTH OF COMMON BUFFER 
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ROUTINE ENTRIES 
0636 01123 005701 	PRC DEF PRNTC PRINT A CHARACTER 
8637 01124 005721 	RDC DEF READC READ A CHARACTER 
0638 01125 006100 	PKC DEF PACKC PACK CHARACTER TO TEXT 
0639 01126 005660 	PRO DEF PRNTO PRINT OCTAL 
0640 01127 005607 	PRL DEF PRNTL PRINT LINE NUMBER 
0641 01130 008475 	FNP DEF FINPT READ IN A NUMBER 
0642 01131 005622 	PRN DEF PRNT PRINT DECIMAL 2 DIGITS 
0643 01132 005627 	PRD DEF PRNTN PRINT DECIMAL,4 DIGITS 
0644 01133 006673 	GT1 DEF GET1 READ 1ST LETTER, LOSE REST 
0645 01134 007312 	/FX DEF IFIX CONVERT TO INTEGEP 
0646 01135 007134 	TTI DEF TTYR1 READ TTY SILENTLY 
0647 01136 002213 	BSL DEF OUSEL SELECT MT UNIT 
0648 01137 010511 	RTI DEF OTOI EXPONENTIATE REAL TO INT. PWR 
0649 01140 010446 	RTR DEF ,RTOR EXPONENTIATE REAL TO REAL 
0650 01141 007643 	ABM) DEF AIS ABSOLUTE VALUE (MODULUS) 
0651 01142 007650 	ENTP DEF ENTIE ENTIER ROUTINE 
0652 01143 010065 	EXPP DEF EXP EXPONENTIAL 
0653 01144 010174 	LOGP DEF ALOG LOGARITHM 
0654 01145 010260 	SINP DEF SIN SINE 
0655 01146 010330 	COSP DEF COS COSINE 
0656 01147 010351 	SQTP DEF SORT SQUARE ROOT 
0657 01150 007057 	TTO DEF TTOUT TELETYPE OUTPUT 
0658 01151 010017 	ATN2 DEF ATAN2 2.ARG ARC TANGENT 
0659 01152 007711 	ATN DEF ATAN ARC TANGENT 	(1 ARG) 
0660 01153 007351 	FCM DEF 	,,FCM FP COMPLEMENT 
0661 01154 010720 	FLN DEF 	,FLUN UNPACK LS 	EXP 
0662 01155 010610 	CHB DEF 	•CHEB CHEBY 
0663 01156 002621 	BUN DEF BUNT MAG TAPE WAIT TILL DONE 
0664 01157 002554 	BUD ()Er SUPRA NAG TAPE SET UP DMA 
0665 01160 002570 	BUG DEF BUGO NAG TAPE GO 
0666 01161 007603 	PW2 DEF 	,P0R2 FP X PWR OF 2 
0667 01162 003244 	DEL DEF DELET DELETE ROUTINE 
0668 01163 007164 	HSRDR DEF HSRIN HIGH SPEED READER 
0669 01164 007140 	TTYRR DEF.TTYR2 TTY READ WITH ECHO 
0670 01165 007207 	WO, DEF HPNCH NIGH SPEED PUNCH 
0671 01166 005701 	TTYPN DEP PRNTC TTY PUNCH 
0672 01167 002633 	MTINP DEF'MTINR CHARACTER INPUT FROM MT 
0673 01170 002764 	MTOPP DEF MTOPR CHARACTER OUTPUT TO MT 
0674* 
0675* LINKS 
0676 01171 003472 	PRI DEF PRCSS 
0677 01172 003473 	PR DEF PRIM 
0678 01173 003347 	COX DEF COEND 
0679 01174 005141 	EFX DEF EVFNX 
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0681* FLOATING PT WORKING SPACE AND CONSTANTS 
0682 01175 000000 FLAG DEC O. 
0603 01177 000000 Fl DEC 0. 
0684 01201 000000 F2 DEC 0, 
0685 01203 000000 NOP STORAGE FOR EXPONENT 
0686 01204 000000 F3 DEC 0, 
0687 01206 000000 F4 DEC Op 
0688 01210 000000 F5 DEC 0, 
0689 01212 000000 Pb DEC 0. 
0690 01214 000000 F7 DEC 0, 
0691 01216 000000 Fe DEC 0, 
0692 01220 000000 F9 DEC O. 
0693 01222 000000 FLO DEC 0, 
0694 01224 040000 FL.5 DEC .5 
0695 01226 040000 FL2 DEC 2, 
0696 01230 062207 FLPI2 DEC 1.57079633 
0697 01232 115570 FLMP2 DEC .1,57079633 
0698 01234 062207 FLPI DEC 3,14159265 
0699 01236 050574 FL2/P DEC .636619772 
0700 01240 056125 FLG2E DEC 1.4426950409 
0701 01242 054271 FLGE2 DEC 16931471805 
0702 01244 055202 FLRTH DEC .707106781 
0703* 
0704* TABLE OF POWERS OF TEN 
0705 01246 055022 DEC 
0706 01260 042270 DEC 1.E.9,1,E-601.E*70140,6,14.5 
0707 01272 064333 DEC 1eE.4.1,E.3.1.E.2 
0708 01300 063146 FL.1 DEC ,1 
0709 01302 040000 FL1 DEC 14 
0710 01304 050000 FLIO DEC 10. 
0711 01306 062000 FL100 DEC 100. 
0712* 
0713 01310 000000 FT1 NOP 
0714 01311 000000 FT2 NOP 
0715 01312 000000 FT3 NOP 
0716 01313 000000 FT4 NOP 
0717 01314 000000 FT5 NOP 
071e* 
0719* CONSTANTS 
0720 01315 177.775 8M4 OCT .3 
0721 01316 177772 8M6 OCT *6 
0722 01317 177771 8M7 OCT -7 
0723 01320 177766 DM10 DEC *10 
0724 01321 177762 6m16 OCT -16 
0725 01322 177742 8M36 OCT .36 
0726 01323 177702 BM7b DCT -76 
0727 01324 177670 DM72 DEC *72 
0728 01325 177660 DM80 DEC -80 
0729 01326 177657 DM81 DEC .61 
0730 01327 177645 50133 OCT -133 
0731 01330 177604 DM124 DEC ..124 
0732 01331 117602 eM176 OCT -176 
0733 01332 177601 8M177 OCT 4E177 
0734 01333 177402 8M376 OCT *376 
0735 01334 177002 BM776 OCT .776 
0736* 
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0737* 
0738 
0739 
0740 
0741 
0748 
0743 
074* 
0745 
0746 
0747 
0748 
0749 
0750 

0017 #01 	MISCELLANEOUS WORKING SPACE AND LINKS 

FOLLOWING ARE USED AS MASK TABLE 
01335 	177777 	8m1 	OCT 
01346 177776 	8m2 	OCT •2 
01337 	177774 	8144 	OCT .4 
01340 	177770 	81410 	OCT 	.10 
01341 	177760 	81420 	OCT •20 
01342 	177740 	81440 	OCT 	1,40 
01343 	177700 	104100 OCT .100 
01344 	177600 	814200 OCT 4.200 
01345 	177400 	80400 OCT •4100 
01346 177000 	BmTM 	OCT P,1000092000094000 
01351 	170000 	OCT 	170000,160000 
01353 140000 	BCRIT OCT 140000 
01354 100000 	8MIN 	OCT 100000 

0751* END OF MASK TABLE 
0752* 
0753 01355 000001 81 OCT 1 
0754 01356 000002 B2 OCT 2 
0755 01357 000003 83 OCT 3 
0756 01360 000004 84 UCT 4 
0757 01361 000006 86 OCT 6 
0758 01362 006007 87 OCT 7 
0759 01363 000010 810 OCT 10 
0760 01364 010 E(U * 
0761 01364 000412 812 UCT 12 
0769 01365 000014 B14 OCT 14 
0763 01366 000015 815 OCT 15 
0764 01367 000017 817 OCT 17 
0765 01370 000020 820 OCT 20 
0766 01371 000027 827 OCT 27 
0767 01372 000032 832 OCT 32 
0768 01373 000037 837 OCT 37 
0769 01374 000040 840 OCT 40 
0770 01375 000041 841 OCT 41 
0771 01376 000049 842 OCT 42 
0772 01377 000044 844 OCT 44 
0773 01400 0010045 845 UCT 45 
0774 01401 000050 850 OCT 50 
0775 01402 000051 851 OCT 51 
0776 01403 000052 852 OCT 52 
0777 01404 000053 853 OCT 53 
0778 01405 000054 854 OCT 54 
0779 01406 000055 855 OCT 55 
0780 01407 000056 856 OCT 56 
0781 01410 000060 060 UCT 60 
0782 01411 000072 872 OCT 72 
0783 01412 000073 873 OCT 74 
0784 01413 000075 873 OCT 75 
0785 01414 000077 377 OCT 77 
0786 01415 000100 8100 OCT 100 
0787 01416 000102 8102 OCT 102 
0788 01417 000105 8105 OCT 105 
0789 01420 000106 8106 OCT 106 
0790 01421 000107 8107 OCT 107 
0791 01422 000111 8111 OCT 111 
0792 01423 000112 8112 OCT 112 
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0793 01424 000113 8113 OCT 113 
0794 01425 000114 8114 OCT 114 
0795 01426 000115 8115 OCT 115 
0796 01427 000116 8116 OCT 116 
0797 01430 000117 8117 OCT 117 
0798 01431 000120 8120 OCT 120 
0799 01432 000122 8122 OCT 122 
0800 01433 000123 8123 OCT 123 
0801 01434 000124 8124 OCT 124 
0802 01445 000125 8125 OCT 125 
0803 01436 000127 8127 OCT 127 
0804 01437 000134 8134 OCT 134 
0805 01440 00137 8137 OCT 137 
0806 01441 000144 D100 DEC /00 
0807 01442 000176 8176 OCT 176 
0808 01443 000177 8177 OCT 177 
0809 01444 000200 8200 OCT 200 
0810 01445 000212 8212 OCT 212 
0811 01446 000215 8215 OCT 215 
0812 01447 000272 8272 OCT 272 
0813 01450 000364 U244 DEC 244 
0814 01451 000376 8376 OCT 376 
0815 01452 000477 8377 OCT 377 
0816 01453 000400 8400 OCT 400 
0817 01454 000402 8402 OCT 402 
0818 01455 000776 8776 OCT 776 
0019 01456 000777 8777 OCT 777 
0820 01457 001000 81000 OCT 1000 
0821 01460 010020 BSPSP OCT 10020 	BCD SPACE-SPACE 
0822 01461 040000 BPLUS OCT 40000 
0823 01462 077777 8MAX OCT 77777 
0824 01463 000000 F'ORUI NUP FFT TRANSFORM DIRECTION 
0825 01464 000000 FORX NOP FFT REAL ARRAY 
0826 01465 000000 FORY NOP FFT IMAGINARY ARRAY 
0827 01466 000000 FORP1 NOP FFT POWER SPECTRUM 1 
0828 01467 000000 FORP2 NOP FFT POWER SPECTRUM 2 
0829 01470 000000 FORV1 NOP FFT POWER VARIANCE 1 
0830 01471 000000 FORV2 NUP FFT POWER VARIANCE 2 
0831 01472 000000 FORT1 HOP FFT POWER TREND 1 
0832 01473 000000 FORT2 NOP FFT POWER TREND 2 
0833 01474 000000 FORC NOP FFT CROSS SPECTRUM 
0834 01475 000000 FORSN NOP FFT SERIAL NUMBER 
0635 01476 000000 XFRMU NOP STORAGE FOR OPTION 
0836 01477 000000 XFRMC NOP COUNT FOR ARRAYS 
0837 01500 001464 XFRM1 DEF FORX 	START OF ARRAY TABLE 
0838 01501 000000 XFRMP NOP POINTER TO ARRAY TABLE 
0839 01502 000000 XFRML, NUP POINTER TO LENGTH TABLE 
0840 01503 001504 XFRM2 DEF *4.1 	LENGTH TABLE 
0841 01504 000777 DEC 511,511,257,257,257,257,257,257,511,I 
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0844* 	 START UP AND RECOVERY ENTRY POINT 
0845 02000 	 ORG 2800B 
0046 02000 000000 BEGIN NOP 	 SOME SYSTEMS ENTER WITH JSB 
0847 02001 002400 	CLA 
0848 02002 024232 	JMP RECUV+1 
0849* 
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0851* 

0020 *01 	ONCAL COMMANDS 

"ASK*, 	AND 	uTYPEI, 	COMMANDS 
0852 02003 003400 	ASK CCA 
0853 02004 002001 RSS 
0854 02005 002400 	TYPE CLA 
0865 02006 070643 STA ATSw SET FLAG A OR T 
0856 02007 014316 	TASK J50 SPNOR 
0857 02010 051400 CPA B45 X 
0858 02011 026062 JMP TFORM 
0859 02012 051376 CPA 842 
0860 02013 028053 JMP TQUOT 
0861 02014 051375 CPA 841 
0862 02015 026067 JMP TCRLF 
0863 02016 051377 CPA 844 
0864 02017 026073 JMP DUMP 
0865 02020 051405 CPA 654 
0866 02021 	026071 JMP TASK4 
0867 02022 051412 CPA 573 
0868 02023 	125171 JMP PRill END OF ASK/TYPE; MORE ON SAME LINt 
0869 02024 051366 CPA 815 
0870 02025 024327 JMP POPJ 
0871 02026 051402 CPA 851 
0872 02027 014220 	,J58 ERROR 
0873 02030 034643 ISZ ATSw NO; A OR T? 
0874 02031 026047 JMP TYPE2 
0875 02032 014542 JSB PUSHJ WI GET VBL 
0876 02033 006717 DEF GTARG 
0877 02034 060652 LDA CHAR SAVE NEXT CH 
0878 02035 014532 JSB PUSHA 
0879 02036 060636 LOA READP SET READC 
0880 02037 070640 STA INPUT 
0881 02040 002404 CLA,INA READ FIRST DIGIT TOO 
0882 02041 	115130 JSB FNP,I INPUT NUMBER 
0883 02042 104400 DST 	P111,/ 
0664 02044 014612 JSB PUPA 
16885 02045 070652 STA CHAR RESTORE CHAR 
0886 02046 026003 JMP ASK 
0887* 
0888 02047 014542 	TYPE2 J85 PUSHJ EVALUATE EXPRESSION 
0889 02050 004762 DEF EvAL 
0890 02051 	114650 JS6 FOUTPII AND TYPE IT 
0891 02052 026005 JMP TYPE 
0892* 
0893 02053 014401 	TQUOT J$6 GETC OUTPUT TEXT BETWEEN QUOTES 
0894 02054 051376 CPA 842 
0895 02055 026071 JMP TA8K4 ENO OF QUOTES 
0806 02056 051366 CPA 815 
0897 02057 024427 JMP POPJ CR • END OF COMMAND 
0898 02060 	114647 JSB OUTCH,I OUTPUT TEXT CHARACTER 
0899 02061 026054 JMP TQUOT CONTINUE 
0900* 
0901 02062 014401 	TFORM JSH GETC READ FORMAT 
0902 02063 014413 JS5 GETLN 
0903 02064 060653 LDA LNNO AND STORE IT 
0904 02065 070661 STA FORM 
0905 02066 026007 JMP TASK 
0906* 
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0907 020b7 06136b TCRLF LOA 615 	TYPE CRLF 
0906 02070 114647 
	

JSB POCH,' 
0900 02071 014401 TASK4 JSB GETC 
0910 02072 026007 
	

JMP TASK 

,1 
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0912* DUMP DIRECTORY TO VARIABLES VIA "TYPE Si' 
0913* ALSO 	ACCESSED BY 	'ASK 	$1.41,00NIT11 
0914 02073 060655 DUMP 	LUA BUFR 
0915 02074 070634 STA PT1 	SET PTR TO VBL 
0916 o2075 050654 CPA LASTV 	AT END? 
0917 02076 026071 JMP TASK4 	YESI DO REST OF COMMAND 
0918 02077 160634 LOA PT1rI 	GET VARIABLE NAME 
0919 02100 001727 ALF,ALF 	MORE SIG, CHARACTER 
0920 02101 011443 AND 0177 	MASK OFF THE REST 
0921 02102 114647 JSB OUTCHrI OUTPUT M.S. CHARACTER 
0922 02103 160634 LOA PT1r1 	GET L.S. CHARACTER 
0923 02104 011443 AND 8177 	MASK OFF THE REST 
0924 02105 002003 SZA,RSS 	CONVERT NULL 
0925 02106 061374 LDA B40 	TO SPACE 
0926 02107 114647 JSB OUTOHO OUTPUT 4.$4, CHARACTER 
0927 02110 061374 LOA 840 	OUTPUT SPACE 
0928 02111 114647 JSB OUTCHrI 
0929 02112 034634 ISZ PT1 	STEP PTR TO LENGTH 
0930 02113 160634 LDA PT1rI 	GET LENGTH 
0031 02114 041315 ADA BM3 	CONVERT TO MAX SUBSCRIPT 
0932 02115 001100 ARS 	 SCALE 
0933 02116 002002 SZA 	 DON'T OUTPUT ZERO 
0934 02117 115132 JSB PRO,I 	OUTPUT AS DECIMAL 
0935 02120 061366 LDA 815 	CRLF 
0936 02121 114647 JSB OUTCHII 
0937 02122 060634 LDA PT1 	STEP TO NEXT 
0938 02123 140634 ADA PT1rI 
0939 02124 026074 JMP DUMP+1 	GO DO NEXT 
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0941 02125 115133 BUF JSB GT1,I READ 1ST LETTER 
0942 02126 051435 CPA 8125 IS 	IT 	'UNIT' 
0943 02127 026163 JMP BUU 
0944 02130 072161 STA BUTEM SAVE FUNCTION 
0945 02131 060745 LDA BUNT UNIT SELECTED? 
0946 02132 002020 SSA 
0947 02133 016213 JS8 BUSEL DEFAULT TO UNIT 0 
0948 02134 062161 LDA BUTEM RESTORE FUNCTION 
0949 02135 051433 CPA 8123 ? 
0950 02136 026425 JMP BUST 
0951 02137 072162 STA BUFN SET CURRENT FUNCTION 
0952 02140 015621 JSB BURT WAIT TILL READY 
0953 02141 066266 LOB BUCNT SET NO OF ATTEMPTS 
0954 02142 076267 STB BUECT 
0955 02143 062162 LDA BUFN RESET CURRENT FUNCTION 
0956 02144 051432 CPA 8122 R 
0957 02145 026270 JMP SURED READ 
0958 02146 051436 CPA 8127 W 
0959 02147 026340 JMP OUWR WRITE 
0950 02150 051417 CPA 8105 E 
0961 02151 026367 JMP BUEF END FILE 
0952 02152 051431 CPA 8120 P 
0963 02153 026444 JMP BUPOS POSITION 
0964 02154 051421 CPA 8107 
0965 02155 026401 JMP BUGP GAP 
0966 02156 051416 CPA 8102 B 
0967 02157 026413 JMP BUSK BACKSPACE 1 RECORD 
0968 02160 014214 JSB ERR2 ILLEGAL FUNCTION 
16969* 
0970 02161 000000 BUTEM NOP 
0971 02162 000000 BUFN 	NOP 
0972* 
0973 02163 014542 8UU JS8 PUSH) GET UNIT NUMBER 
0974 02164 006706 DEF ARG 
0975 02165 014220 JS8 ERROR NO UNIT'NUMBER 
0976 02166 061175 LDA FLAC 
0977 02167 065176 LOB FLAC+1 
0978 02170 115134 JSB IFX,I 
0979 02171 016213 BUU1 JSB BUBEL SELECT UNIT 
0980 02172 060652 LDA CHAR SET OPTIONSOF ANY 
0981 02173 051405 CPA 854 
0982 02174 002001 RSS 
0983 02175 027347 JMP COEND ALL DONE 
0984 02176 014401 JS8 GETC SKIP COMMA 
0985 02177 115133 JS8 GT1,I READ OPTION 
0986 02200 051427 CPA 8116 N 
0987 02201 026235 JMP BUOPN NORMAL 
0988 02202 051432 CPA 8122 R 
0989 02203 026234 JMP BUOPR RETURN 
0990 02204 051422 CPA 8111 I 
0991 02205 026241 JMP BUOPI INTEGER I.E. BINARY 
0992 02206 051416 CPA 8102 B 
0993 02207 026246 JMP OUOPB 6C0 
0994 02210 051434 CPA 8124 
0995 02211 026253 JMP BUOPT SET NO OF TRIES 
0996 02212 014214 J58 ERR2 ILLEGAL OPTION 
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0997* 
0998 02213 000000 	OUSEL NOP SELECT ROUTINE 
0999 02214 011357 AND 83 MAKE IT LEGAL 
1000 02215 070745 STA BUNT SAVE UNIT NO 
1001 02216 042227 ADA BUNTT 
1002 02217 	160000 LDA 0,1 GET SELECT CODE 
1003 02220 102613 OTA MTC AND ISSUE IT 
1004 02221 	102513 LIA MTC GET STATUS 
1005 02222 010770 AND SUFIC LOCAL? 
1006 02223 002002 SZA 
1007 02224 028607 JMP BUABT UNIT IN !ACC 
1008 02225 035113 ISZ BUFLG SET 	'DONE,  
1009 02226 126213 JMP OUSEL,' 
1014* 
1011 02227 002230 	BUNTT DEF **1 
1012 02230 001400 	OCT 140012400,4400,10400 SELECT CODES 
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02234 0034101 	BUOPR CCA,RsS 
02235 002400 	BUOPN CLA 
02236 072240 	STA BURFL 
02237 026172 	JMP BUU1*1 
02240 000000 	BURFL NOP 

SET UP READ/WRITE MODE 

'RETURN/1 	SET R 
INORMALI, CLEAR R 

1021 02241 060746 BUOPI LDA BUFRI READ BINARY 
1022 02242 064750 LOB 8UFWI WRITE BINARY 
1023 02243 072251 STA BUROC SET UP COMMANDS 
1024 02244 076252 SIB BUWRC 
1025 022450026172 JMP BUU1+1 
1026 02246 060747 BUOP8 LDA BURRS READ BCD 
1027 02247 064751 LOB BUFWB WRITE BCD 
1028 02250 026243 JMP 	*.A.5 
1029 02251 100203 BUROC OCT 100203 DEFAULT TO BCD 
1030 02252 100301 BUWRC OCT 	100301 FOR BOTH READ 	WRITE 
1031* 
1032 02253 014542 BUOPT JS8 PUSH) 'TRY, 	OPTION 
1033 02254 006706 DEF ARG READ NO, OF TIMES 
1034 02255 026263 JMP *96 
1035 02256 061175 LOA FLAC 
1036 02257 065176 LOB FLAC+1 
1037 02260 115134 JSB 	IFX I I CONVERT TO INTEGER 
1048 02261 003004 CMA,INA 
1039 02262 002021 SSA,RSS 
1040 02263 003400 CCA SET 	1 	IF 0 OR qi.VE 
1041 02264 072266 STA BUCNT 
1042 02265 026172 JMP BUU1+1 
1043 02266 177775 BUCNT DEC -3 
1044 02267 000000 BUECT NOP 
1045* 
1046 02270 061354 BURED LOA BMIN INDICATE 	/READ 1  
1047 02271 016525 JSB BUSTX SET DATA POINTERS 
1048 02272 016540 JSB BUSTN SET COUNT OUTPUT VARIABLE 
1049 02273 072551 STA BUN 
1050 02274 016554 JSB duDMA SET UP DMA 
1051 02275 062251 LDA BuROC GET READ COMMAND 
1052 02276 016570 JSB dUGO GO 
1053 02277 016614 JSB BUTR 
1054 02300 016621 JSB BUWT WAIT TILL DONE 
1055 02301 010771 AND BUFEF END OF FILE? 
1056 02302 002002 SZA 
1057 02303 026327 JMP BUREF YES 
1058 02304 102513 LIA MIC 
1059 02305 010761 AND BUFET END OF TAPE? 
1060 02306 002002 SZA 
1061 0230/ 026330 JMP BUEND YES 
1062 02310 060774 LDA BUL GET NUMBER READ 
1063 02311 003004 CMA,INA 
1064 02312 106503 LIB DMAC2 
1065 02313 040001 ADA 	18 
1066 02314 016333 JSB BUSN 
1067 02315 102513 LIA MTC GET MT STATUS 
1068 02316 010764 AND BUFTP CHECK TIMING AND PARITY 
1069 02317 002002 SZA 
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1070 02320 026322 JMP SURER ERROR 
1071 02321 027347 JMP COEND 
1072 02322 036267 BURER ISZ BUECT 
1073 02323 002001 RSS 
1074 02324 014214 JSB ERR2 TOO MANY ERRORS 
1075 02325 016415 JSB BUBAK 
1076 02326 026274 JMP BURED*4 TRY AGAIN 
1077* 
1078 02327 002401 BUREF CLA,R5S MAKE 0 FOR EOF 
1079 02330 003400 SUER° CCA •1 FOR EOT 
1080 02331 016333 JSB USN SET COUNT TO N 
1081 02332 027347 JMP COEND 
1082* 
1083 02333 000000 BUSN NUP SET COUNT TO N 
1084 02334 105120 ABS 	•'FLT 
1085 02335 104400 DST BUN,I 
1086 02337 126333 JMP BUSNi1 
1087* 
1088 02340 002400 BURR CLA INDICATE 	IWRITE 4  
1089 02341 016525 JSB BUSTX SET DATA POINTERS 
1090 02342 014542 JSB PUSHJ IS LENGTH SPECIFIED? 
1091 02343 006706 DEF ARG 
1092 02344 026352 JMP *+5 NOI USE FULL ARRAY LENGTH 
1093 02345 061175 LDA FLAC YES; CONVERT TO INTEGER 
1094 02346 065176 LOB FLAC*1 
1095 02347 115134 JSB 	IFX,I 
1096 02350 003004 CMA,INA NEGATE 
1097 02361 070774 STA OUL SET AS -,VE WORD COUNT 
1098 02352 016554 JSB BUONA SET UP DMA 
1099 02353 062252 LDA BURRC GET WRITE COMMAND 
1100 02354 016570 JSB BUGO GO 
1101 02355 016614 JSB BUTR 
1102 02356 016621 JSB BURT WAIT TILL DONE 
1103 02357 010761 AND BUFET END OF TAPE? 
1104 02360 002002 SZA 
1105 02361 026367 JMP BUEF WRITE EOF THEN EOT ERROR 
1106 02362 102513 LIA MTC 
1107 02363 010764 AND BUFTP TIMING 	PARITY 
1108 02364 002002 SZA 
1109 02365 014214 JSB ERR2 
1110 02366 027347 JMP COEND 
1111* 
1112 02367 016371 BUEF JSB BUEOF ENO FILE 
1113 02370 027347 JMP COEND 
1114 02371 000000 BUEOF NOP 
1115 02372 060752 LDA BUFWE FILE MARK 
1116 02373 016570 JSB BUGO 
1117 02374 016621 JSB BURT 
1118 02375 010766 AND BUFEP EOT, 	TIMING/PARITY 
1119 02376 002002 SZA 
1120 02377 014214 JSB ERR2 
1121 02400 126371 JMP BUEOF,I 
1122* 
1123 02401 016403 BUG!? JSB BUGAP GAP 
1124 02402 027347 JMP COEND 
1125 02403 000000 BUGAP NOP 
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1126 02404 060753 LOA OUFWG GAP 
1127 02405 016570 JSB OUGO 
1128 02406 016621 JSB BUNT 
1120 02407 010761 AND SUFET EOT? 
1130 02410 002002 IRA 
1131 02411 014220 JSO ERROR 
1132 02412 126403 JMP BUGAP,I 
1133* 
1134 02413 016415 BUSK JSB SOAK BACKSPACE 1 RECORD 
1135 02414 027347 JMP COEND 
1136 02415 000000 SOAK NOP 
1137 02416 060755 LOA BUFSB 
1136 02417 016570 JSB BUGO 
1130 02420 016621 J38 BUNT 
1140 02421 010762 AND BUM START OF TAPE? 
1141 02422 002002 SZA 
1142 02423 014220 J35 ERROR 
1143 02424 126415 JMP SUOAKpI 
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1145 02425 016540 BUST JS8 OUSTN 	GET OUTPUT VARIABLE 
1146 02426 072552 STA BUS 
1147 02427 016621 JSB BUWT 	WAIT TILL DONE 
1148 02430 105120 ABS 'FLT 	FLOAT STATUS 
1149 02431 104400 DST BUS,I 	STORE AS STATUS VEIL 
1150 02433 062162 LDA BUFN 	WAS I READING? 
1151 02434 051432 CPA 8122 
1152 02435 026437 JMP BUX 	GET COUNT TOO 
1153 02436 027347 JMP COEND 
1154 02437 060774 BUX LDA BUL 	INITIAL WORD COUNT 
1155 02440 003004 CMA,INA 
1156 02441 106503 LIB DMAC2 	FINAL WORD COUNT 
1157 02442 040001 ADA 	1 	NO, READ 
1158 02443 026331 JMP BUEND♦1 GO WRITE TO 	IN' 
1159* 
1160 02444 014542 BUPOS JS8 PUSHJ 	GET FILE COUNT 
1161 02445 006706 DEF ARG 
1162 02446 026514 JMP BUP2 	NO ARGUMENTS ■ REWIND 
1163 02447 061175 LDA FLAG 
1164 02450 065176 LOB FLAC+1 
1165 02451 115134 JSB IFX,I 
1166 02452 002003 32A,RSS 
1167 02453 026474 JMP SUFI 	NO FILESI TRY RECORDS 
1168 02454 070001 STA 	/ 
1169 02455 002021 SSA,RSS 	MAKE FILE COUNT 
1170 02456 003004 CMA,INA 
1171 02457 072524 STA BUCT 
1172 02460 060760 LOA BUFFF 	FILES FORWARD 
1173 02461 006020 SS8 
1174 02462 060757 LDA BUFFS 	FILES BACKWARD 
1175 02463 072553 STA BUCMD 
1176 02464 062553 LOA BUCMO 
1177 02465 016570 J38 BUG() 
1170 02466 016621 JSB BUWT 
1179 02467 010763 AND BUFSE 	START OR END ? 
1180 02470 002002 SZA 
1181 02471 027347 JMP COEND 	QUIT AT ENDS OF TAPE 
1182 02472 036524 ISZ BUCT 	COUNT 
1183 02473 026464 JMP *.7 
1184* 
1185 02474 014542 BUP1 JS8 PUSHJ 	RECORD COUNT 
1186 02475 006706 DEF ARG 
1187 02476 027347 JMP COEND 	NONE 
1188 02477 061175 LUA FLAG 
1109 02500 065176 LOB FLAC+1 
1190 02501 115134 J$8 	IFX,/ 
1191 02502 002003 SZAOSS 
1192 02503 027347 JMP COEND 	ALL DONE 
1193 02504 070001 STA 	1 
1104 02505 002021 SSA,RSS 
1195 02506 003004 CMA,INA 
1196 02507 072524 STA BUCT 
1197 02510 060756 LDA BUFSF 	RECORDS FORWARD 
1198 02511 006020 SS8 
1199 02512 060755 LDA SUFSB 	RECORDS BACKWARD 
1200 02513 026463 JMP BUP1'9 
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1202 02514 102013 BUP2 LIA MTC REWIND; 	TEST BOT 
1203 02515 010762 AND BUFST 
1204 02516 002002 SZA 
1205 02517 027347 JMP COEND ALREADY AT BOT 
1208 02520 060754 LDA BUFRW REWIND 
1207 02521 016570 JSB BUGO 
1208 02522 016621 JS8 BUNT 
1209 02523 027347 JMP COEND 
1210 02524 000000 BUCT NOP 
1211* 
1212 02525 000000 BUSTX NOP 
1213 02526 072537 STA BUDIR SAVE READ/WRITE 
1214 02527 014542 JSB PUSHJ GET X 
1215 02530 0067/6 DEP GTARG*1 
1216 02531 060634 LDA PT1 LOCATION 
1217 02532 032537 IOR BUDIR COMBINE READ/WRITE 
1218 02533 070773 STA SUPT 
1219 02534 061070 LDA GTL LENGTH 
1220 02535 070774 STA BUL 
1221 02536 126525 JMP BUSTXIII 
1222 02537 000000 BUDIR HOP 
1223* 
1224 02540 000000 BUSTN NOP SET UP COUNT OUTPUT VARIABLE 
1225 02541 060652 LDA CHAR 
1226 02542 051405 CPA B54 MUST BE COMMA 
1227 02543 002001 R$S 
1228 02544 014220 JSB ERROR NO OUTPUT VARIABLE 
1229 02545 014542 JSB PUSHJ GET VARIABLE 
1230 02546 006716 DE, GTARG*1 
1231 02547 060634 LOA PT1 
1232 02550 126540 JMP BUSTN,I 
1233 02551 000000 BUN NOP 
1234 02552 000000 BUS NOP 
1235 02553 000000 BUCMD NOP 
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1237 02554 000000 	BUDMA NOP 6ET UP DMA 
1238 02555 062567 LDA BUCW1 	DMA CONTROL WORD 
1239 02556 102607 OTA DMA2 
1240 02557 106703 CLC DMAC2 	SET TO RECEIVE POINTER 
1241 02560 060773 LDA BUPT 
1242 02561 102603 OTA DMAC2 
1243 02562 102703 STC DMAC2 	AND LENGTH 
1244 02563 060774 LOA BUL 
1245 02564 102603 OTA DMAC2 
1246 02565 103707 STC DMA2,C 	START DMA 
1247 02566 126554 JMP BUDMA,I 
1248 02567 020012 	BUCW1 ABS MTD*200008 	CLC MTD WHEN DONE 
1249* 
1250 02570 000000 	BUGO NOP 
1251 02571 006400 CLB CLEAR DONE FLAG 
1252 02572 075113 STB BUFLG 
1253 02573 070001 STA 1 	SAVE COMMAND  
1254 02574 102513 LIA MTC 	GET MAG TAPE STATUS 
1255 02575 010766 AND BURG 	REWINDING? 
1256 02576 002002 SZA . 	TEST 
1257 02577 026674 JMP *414 	WAIT TILL DONE 
1258 02600 106613 OTB MTC 	ISSUE COMMAND 
1259 02601 103713 STC MTD,C 	START COMMAND 
1260 02602 103712 SIC MTD,C 	START DATA 
1261 02603 102513 LIA MTC 	WAS IT REJECTED? 
1262 02604 010767 AND BUFRJ 	MASK REJECT BIT 
1263 02605 002003 SZA,RSS 	TEST 
1264 02606 126570 JMP BUGO,I 	OKIALL DONE 
1266* ABORT MAG TAPE TRANSFER 
1266 02607 035113 	BUABT ISZ BUFLG 	SET "DONE" 
1267 02610 107707 CLC DMA2,C 	,ABORT DMA 
1268 02611 107712 CLC MTD,C 	ABORT MAG TAPE DATA 
1269 02612 107713 CLC MTD,C 	ABORT MAG TAPE CONTROL 
1270 02613 014220 JSB ERROR 	QUIT 
1271* 
1272 02614 000000 	BUTH NOP TEST FOR 	'RETURN' OPTION 
1273 02615 062240 LOA bURFL 
1274 02616 002002 SZA 
1275 02617 027347 	' JMP COEND 
1276 02620 126614 JMP BUTR,I 
1277* 
1278 02621 000000 	BUWT NOP 
1279 02622 102513 LIA MTC 	GET STATUS 
1280 02623 010770 AND BUFLC 	LOCAL? 
1281 02624 002002 SZA 
1282 02625 026607 JMP BUABT 	GO, 	ABORT 
1283 02626 061113 LOA BUFLG 	DONE? 
1284 02627 002003 SZAIRSS 
1285 02630 026622 JMP *06 	WAIT TILL DONE 
1286 02631 102513 LIA MTC 	GET THE LATEST STATUS 
1287 02632 126621 JMP BUWT,I 
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1289 02633 000000 	MTINR NOP MAG TAPE CHARACTER INPUT 
1290 02634 035000 ISZ MTINC ANY LEFT? 
1291 02635 026674 JMP MTIN1 
1292 02636 035001 ISZ MTINT TERMINATED? 
1293 02637 026713 JMP MTIN3 NO; GO MAKE CR 
1294 02640 061336 LDA 3m2 RESET TERMINATE COUNT 
1295 02641 	071001 STA MTINT 
1296 02642 060716 LDA MTINB GET BUFFER POINTER 
1297 02643 070775 STA MTIN 
1298 02644 002300 GCE 
1299 02645 001500 ERA 
1300 02646 070773 STA BUPT 
1301 02647 060777 LDA mTINL LENGTH 
1302 02650 001100 ARS CONVERT TO WORDS 
1303 02651 070774 STA BUL 
1304 02652 061315 LDA 8M3 SET ERROR COUNT 
1305 02653 071002 STA MTERC 
1306 02654 016454 	MTIN2 JS8 BURMA SET UP DMA 
1307 02655 060747 LDA BUFRB READ 
1308 02656 016570 JSB BuG0 
130k 02657 016621 JS8 BUNT WAIT TILL DONE 
1310 02660 010772 AND BUM EDF, EOT 
1311 02661 002002 SZA 
1312 02662 014214 JS8 ERR2 
1313 02663 102403 LIA OMAC2 GET NUMBER READ 
1314 02664 001000 ALS CONVERT TO CHARACTER COUNT 
1315 02665 003004 CMA,INA 
1316 02666 040777 ADA MIINL 
1317 02667 071000 STA MTINC 
1318 02670 102513 LIA MTC GET MAGTAPE STATUS 
1319 02671 	010764 AND BUFTP CHECK TIMING AND PARITY 
1320 02672 002002 SZA 
1321 02673 026717 JMP MTINE ERROR 
1322* 
1323 02674 064775 	MTIN1 LDS MTIN READ BUFFER 
1324 02675 004065 CLE,ERB 
1325 02676 	160001 LDA 	1,1 
1326 02677 002041 SEZ,RSS ODO/EVEN IS IN LINK 
1327 02700 001727 ALF/ALF 
1328 02701 034775 ISZ MIN STEP POINTER 
1329 02702 011414 AND B77 
1330 02703 000065 CLEFERA CONVERT 009,ASCII 
1331 02704 041003 ADA MTABI POINT TO TABLE 
1332 02705 160000 LDA O F I PICK UP ASCII 
1333 02706 002041 SEZ,RSS 
1334 02707 001727 ALF,AU POSITION EVEN CHARACTER 
1335 02710 011443 AND 8177 RUB OUT THE OTHER HALF 
1336 02711 	070652 STA CHAR 
1337 02712 	126633 JMP MTINR,I 
1338* 
1339 02713 003400 	MTIN3 CCA TERMINATE; 
1340 02714 071000 STA MTINC RESET EXPIRING COUNT 
1341 02715 061366 LDA 815 AND MAKE CR 
1342 02716 026711 JMP 	*0,5 
1343* 
1344 02717 035002 	MTINE ISZ MTERC COUNT PARITY ERRORS 
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1345 02720 002001 RSS 
1346 02721 014220 JSB ERROR 	TOO MANY 
1347 02722 016415 JSB BUBAK 	BACKSPACE 
1348 02723 026654 JMP MTIN2 	AND TRY AGAIN 
1349* 
1350 02724 020061 MTAB ASC 16, 	1234567890•0is* /8TUVWXYZ4120* 
1351 02744 026512 ASC 160JKLMNOPQR$S0/)*A8CDEFGH/7.(CKt 



PAGE 0033 #01 	ONCAL COMMANDS 

1353 02764 000000 MTOPR NOP 	 MAG TAPE CHARACTER OUTPUT 
1354 02765 011443 AND 8177 
1355 02766 051366 CPA B15 	CR? 
1356 02767 027046 JMP MTOP3 
1357 02770 035007 ISZ MTOPC 	FULL? 
1358 02771 027023 JMP MTOP2 
1359 02772 071010 STA MTOCH 	SAVE CHARACTER 
1360 02773 081005 MTOPI LDA MTOPB 	WRITE OUT BUFFER 
1361 02774 000065 CLE,ERA 
1362 02775 070773 STA BUPT 
1363 02776 061004 LOA MTOP 	SET COUNT 
1364 02777 003004 CMA,INA 
1365 03000 041005 ADA MTOPB 
1366 04001 002003 SZA,RSS 	NOTHING? 
1367 03002 827060 JMP MTOPO 	ADD SOME NULL CHARACTERS 
1368 03003 001100 ARS 	 LOSE L.S./ 0ROUND UP 
1360 03004 070774 MTOP4 STA BUL 
1370 03005 016554 JSB BURMA 
1371 03008 060751 LOA OUFWB 	WRITE 
1372 03007 016570 JSB BUGO 
1373 04010 016621 JSB OUWT 
1374 03011 010765 AND BUFEP 	EDT, 	TIMING, PARITY 
1375 03012 002002 SZA 
1376 03013 014214 JSB ERR2 
1377 03014 061005 LOA MTOPB 	RESET POINTERS 	COUNTS 
1378 03015 071004 STA MTOP 
1379 03016 061006 LOA MTOPL 
1380 03017 071007 STA MTOPC 
1381 03020 061010 LDA MTOCH 	CHECK SAVED CHARACTER 
1382 03021 051366 CPA 815 	CR? 
1383 03022 126764 JMP MTOPR,I ALL DONE IF CR 
1384* 
1385 03023 041342 MTOP2 ADA BM40 	CONVERT ASCII-BCD 
1386 03024 002020 SSA 
1387 03025 126764 JMP MTOPR,I LOSE LF, 	FF, 	ETC 
1388 03026 011414 AND 877 
1389 04027 000065 CLE,ERA 
1390 03030 041011 ADA MTAB2 	POINT TO ASCII-BCD TABLE 
1391 03031 160000 LDA 0,1 	PICK UP BCD 
1392 04032 002041 SEZ0RSS 
1393 03033 001727 ALF,ALF 	POSITION EVEN CHARACTER 
1394 03034 011414 AND 877 
1395 03035 065004 LDB MTOP 	WRITE TO BUFFER 
1396 03036 004065 CLE,ERB 
1397 03037 002041 SEZOSS 
1398 03040 001727 ALF,ALF 
1399 03041 002040 SEZ 
1400 03042 140001 ADA 	1,1 	ADD IN M IS, HALF 
1401 03043 170001 STA 	lel 
1402 03044 035004 ISZ MTOP 	STEP POINTER 
1403 03045 126764 JMP MTOPR,I 
1404* 
1405 03046 071010 MTOP3 STA MTOCH 	SAVE CR 
1406 03047 061004 LDA MTOP 	CHECK BUFFER 
1407 03050 002011 SLA,RSS 
1408 03051 026773 JMP MTOPI 	EVEN IS OK 
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1400 03052 000065 CLE,ERA 	POSITION POINTER 
1410 03053 164000 LOB 0,I 	PICK UP PART WORD 
1411 03054 045370 ADO 820 	FILL UP WITH SPACE 
1412 03055 174000 ST8 0,I 
1413 04056 035004 ISZ MTOP 	COUNT THE EXTRA CHARACTER 
1414 03057 026773 JMP MTOPI 
1415* 
1416 03060 061460 MTOPO LDA BSPSP 	NULL RECORD/ MAKE SPACE0SPACE 
1417 03061 065005 LOB MTOPB 
1418 03062 004065 CLE,ERB 	POSITION BUFFER POINTER 
1419 03063 170001 STA 1,1 
1420 03064 003400 CCA SET ONE WORD 
1421 03065 027004 JMP MTOP4 
1422* 
1423 03066 010052 MI02 	OCT 10052,17413,25434,30036 
1424 03072 036455 OCT 36455,26060,15440,35421 
1425 03076 005001 OCT 05001,01003,02005,03027 
1426 03102 004011 OCT 04011,06456,37035,07072 
1427 03106 006061 OCT 0606113106302065,33069 
1428 03112 034071 OCT 34071,20442,21444,22446 
1429 03116 023450 OCT 23450,24422,11424,12426 
1430 03122 013430 OCT 13430,14474,10057,37432 
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1432* 	'DO' 	COMMAND 
1433 03126 014413 DO JSB GETLN SET LNNO,LGAFL 
1434 03127 014552 J38 PUSHF 
1435 03130 000626 DEF TXOUT SAVE TROUT, PC 
1436 03131 014552 DOGRP JS8 PUSHF 
1437 03132 000652 DEF CHAR SAVE CHAR, LNNO 
1438 03133 060651 LDA LGAFL TEST LINE*GROUP•ALL 
1439 03134 014532 JSB PUSHA SAVE LGAFL 
1440 03135 002020 SSA 
1441 03136 027172 JMP DONE ONE LINE 
1442 03137 014351 JSB FNDLN SET LSTLN,THSLN,TXOUT 
1443 03140 000000 NOP 
1444 03141 060630 LDA THSLN 
1445 03142 002004 INA 
1446 03143 160000 LDA OtI PICK UP LINE NO, 
1447 03144 014332 JS8 TSTGP 
1448 03145 014220 JSB ERROR WRONG GROUP 
1449 03146 014542 JSB PUSHJ 
1450 03147 003470 DEF PRCSS'2 UPDATE PC 
1451 03150 014612 JSB POPA RESTORE LINEoGROUP.OLL 
1452 03151 070651 STA LGAFL 
1453 03152 014575 JS8 POPF 
1454 03153 000652 DEF CHAR RESTORE CHAR, LNNO 
1455 03154 160627 LOA PCtI NEXT LINE? 
1456 03155 002003 SZAFRSS 
1457 03156 027202 JMP DONE END OF TEXT 
1458 03157 002004 INA 
1459 03160 070634 STA PTI 
1460 03161 060651 LDA LGAFL 
1461 03162 000010 SLA ALL OR GROUP? 
1462 03163 027167 JMP *4,4 
1463 03164 160634 LDA PT1,/ GROUP 
1464 03165 014332 JSB TSTGP 
1465 03166 027202 JMP DONE END OF GROUP 
1486 03167 160634 LDA PT1tI SAME GROUP OR ALL 
1467 03170 070653 STA LNNO 
1468 03171 027131 JMP DOGRP CONTINUE 
1469* 
1470 03172 014351 DOONE JSB FNDLN FIND THE LINE 
1471 03173 014220 JSB ERROR NO SUCH LINE 
1472 03174 014542 J38 PUSHJ 
1473 03175 003472 DEF PRCS3 DON'T UPDATE PC 
1474 03176 014612 JSB POPA RESTORE LINEw#GROUP*ALL 
1475 03177 070651 STA LGAFL 
1476 03200 014575 J38 POPF 
1477 03201 000652 DEF CHAR RRSTORE CHAR, LNNO 
1478 03202 014575 DONE JSB POPF RESTORE TXOUT, PC 
1479 03203 000626 DEF TXOUT 
1480 03204 125172 JMP PR,I 
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1482* 	'ERASE' COMMAND 
1483 03205 014316 ERASE JSB SPNUR 
1484 03206 014277 	JSB SORT 
1485 03207 027241 	JMP ERVAR 
1486 03210 027222 	JMP ERLIN 
1487 03211 051355 	CPA B1 

0P/TERM; E 
NuMBER1 E X,Y 
LETTER/ E A 

1488 03212 002001 
	

RSS 
1489 03213 014220 
	

JSB ERROR 
	

NOT A 
1490 03214 060656 
	

LOA ENDT 
	

ERASE ALL 
1491 03215 070655 
	

STA BUFR 
	

TEXT 
1492 03216 070654 
	

STA LASTV 
	

AND VARIABLES 
1493 03217 002400 
	

CLA 
1494 03220 170657 
	

STA TEXTO,I 
1495 03221 024110 
	

JMP START 
1496* 
1497 03222 014413 ERLIN JSB GETLN 	ERASE LINE OR GROUP 
1498 03223 060655 	LDA BUFR 
1499 03224 001200 	RAL 
1500 03225 070616 	STA TXIN 
1501 03226 017244 ERGRP JSB DELET 
1502 03227 060651 	LDA LGAFL 
1503 03230 002020 	SSA 
1504 03231 027241 	JMP ERVAR 	ONE LINE 
1505 03232 034630 	ISZ THSLN 	GROUP 
1506 03233 160630 	LDA THSLN,/ 
1507 03234 014332 	JSB TSTGP 
1508 03235 027241 	JMP ERVAR 	DONE/ ERASE VOLS TOO 
1509 03236 160630 	LOA THSLN,I 
1510 03237 070653 	STA LNNO 
1511 03240 027226 	JMP ERGRP 
1512 03241 060655 ERVAR LOA BUFR 	JUST VARIABLES 
1513 03242 070654 	STA LASTV 
1514 03243 024327 	JMP POPJ 
1515* 
1516* 	DELETE SUBROUTINE USED BY 'ERASE', 'MODIFY' AND 
1517* 	WHEN READING IN A NEW LINE, 
1518 03244 000000 DELET NOP 
1519 03245 103100 	CLF 0 
1520 03246 014351 
1521 03247 127244 
1522 03250 014401 
1523 03251 051366 
1524 03252 002001 
1525 03253 027250 
1526 03254 060626 
1527 03255 001100 
1528 03256 003004 
1529 03257 040630 
1530 03260 070644 
1531 03261 060657 
1532 03262 050630 
1533 03263 024110 
1534 03264 160630 
1535 03265 170632 
1536 03266 060657 
1537 03267 070621 

JSB FNOLN 
JMP DELETII 
JSB GETC 	FIND END OF LINE 
CPA 615 
RSS 
JMP *.i3 
LDA TXOUT 	HOW MANY? 
ARS 
CmAfINA 
ADA THSLN 
STA CNTR 
LOA TEM DON'T RUB FIRST LINE 
CPA THSLN 
JMP START 
LDA THSLN,I PIR TO NEXT LINE 
STA LSTLN,I SET INTO LAST LINE 
LOA TEXTO 	START AT BEGINNING 

DELI STA T2 	FIRST MODIFY CHAIN OF PTRS 
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160521 	 LDA 12,1 
002003 	 SZA,RSS 
027305 	 JMP DELX 
070520 	 STA T1 
060630 	 LOA THSLN 

LINE POINTER 
-ZERO a DONE 

AFTER ERASED BIT? 
1543 03275 003104 CMApCLEpINA 
1544 03276 040620 ADA T1 
1545 03277 002440 CLA,SEZ 
1546 03300 050644 LDA CNTR IF YES, MOD POINTER 
1547 03301 040520 ADA T1 
1548 03302 170621 STA T2pI 
1549 03303 060620 LDA Ti NEXT 
1550 03304 027267 JMP DELI 
1551 03305 060530 DELX LDA THSLN THEN MOVE DOWN TEXT 
1552 03306 070623 STA 14 
1553 03307 064644 LOB CNTR 
1554 03310 007004 CM8p/NO 
1555 03311 040001 ADA 18 
1556 03312 070524 STA 15 
1557 03313 060644 LDA CNTR UPDATE BUFR 
1558 03314 040655 ADA BUFR 
1559 03315 070655 STA BUFR 
1560 03316 060515 LOA TXIN 
1561 03317 001100 ARS 
1552 03320 003000 CMA 
1563 03321 040624 ADA 75 
1564 03322 070520 . STA 	T1 
1565 03323 060515 LDA TXIN UPDATE TXIN 
1566 03324 040644 ADA CNTR 
1567 03325 040644 ADA CNTR 
1568 03326 070616 STA TXIN 
1569 03327 160524 LDA 'Me! 
1570 03330 034524 ISZ T5 
1571 03331 170523 STA T4p1 
1572 03332 034023 ISZ T4 
1573 03333 034620 ISZ T1 
1574 03334 027327 JMP 	+r,-5 
1575 03335 027245 JMP DELET4.1 
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1577* 'FOR' 	ANO 	'SET' 	COMMANDS; 	ASSIGNMENT STATEMENTS 
1578 03336 061012 	PCSET LUA PCTEM 	NORMAL ASSIGNMENT STATEMENT 
1579 03337 070626 STA TXOUT 
1580 03340 061013 LOA PCTEM*1 
1581 03341 070652 STA CHAR 
1582 03342 002001 RSS 
1583 03343 014401 JSB GkTC 
1384 03344 017356 	SET JSB 	XSET 	'SET' 	FOR 	IFICALI 	COMPATIBILITY 
1585 03345 051405 CPA 854 	• 	? 
1586 03346 027343 JMP SET*1 
1587 03347 060652 	CUEND LDA CHAR 
1588 03350 051412 CPA 873 	; CONTINUE WITH THIS LINE 
1589 03351 125171 JMP PRI,I 
1590 03352 051366 CPA 815 	CR 
1591 03353 024327 JMP POPJ 
1592 03354 014401 J38 GETC 	RUN GARBAGE 
1593 03355 027347 JMP COEND 
1594* 
1595 '63356 000000 	XSET NOP 
1596 03357 014542 JSB PUSH,' 	FIND DESTINATION 
1597 03360 006717 DEF GTARG 
1598 03361 014316 JSB SPNOR 
1599 03362 051413 CPA 875 	NEXT MUST BE a 
1600 03363 002001 RSS 
1601 03364 014220 JS8 ERROR 	NO IT ISN'T 
1602 03365 060634 LDA PT1 	SAVE DESTINATION 
1603 03366 014532 JSB PUSH* 
1604 03367 014542 J68 PUSHJ 	EVALUATE EXPRESSION 
1605 03370 004761 DEF EVAL*1 
1606 03371 164617 LOB Ma 	TRANSFER RESULT 
1607 03372 074634 SIB PTI 	SAVE POINTER 
1608 03373 034617 ISZ POL 	DONE WITH POINTER 
1609 03374 061175 LDA FLAC 
1610 03375 065176 LOB FLAC*1 
1611 03376 104400 DST PTI,I 
1612 03400 014316 JSB SPNOR 	RUN SPACES 
1613 03401 127356 JMP XSET,I 
1614* 
1615 03402 017356 	FOR JS8 XSET 	'FOR, 	COMMAND 
1516 03403 060634 LDA PTI 
1617 03404 014532 JSB PUSHA 	SAVE PTR TO VAR 
1618 03405 014542 JSB PUSHJ 
1619 03406 006706 pEF ARG 
1620 03407 014220 JSB ERROR 	MISSING ARG 
1621 03410 014316 JSB SPNOR 
1622 04411 051412 CPA 873 	; 	TEST FOR 2*ARG FORM 
1623 03412 027460 JMP FOR2 
1624 03413 014552 JSB PUSHF 	SAVE STEP 
1625 03414 001175 DEF FLAC 
1626 03415 014542 JS8 PUSHJ 
1627 03416 006706 DEP ARG 
1628 04417 014220 J50 ERROR 	WRONG FORMAT 
1629 03420 014316 JSB SPNOR 
1630 03421 014552 	FOR1 JSB PUSHF 	SAVE END VALUE 
1631 03422 001175 DEF FLAC 
1632 03423 014552 J38 PUSHF 	SAVE TEXT POINTER 
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1633 03424 000626 DEF TXOUT 
1634 03425 014542 FORCO JSB PUSMJ PROCESS 
1635 03426 003472 DEF PRCSS 
1636 03427 014575 JSB POPF RESTORE TEXT POINTER 
1637 03430 000626 DEF TXOUT 
1636 03431 014575 JSB POPF RESTORE END VALUE 
1639 03432 001175 DEF FLAG 
1640 03433 014575 JSB POPF RESTORE STEP 
1641 03434 003463 DEF FORTM 
1642 03435 014612 JSO PAPA GET PTR TO VAR 
1643 03436 070634 STA PTI 
1644 03437 104200 OLD 0,/ GET VARIABLE 
1645 03441 105000 ABS "FAD INCREMENT IT 
1646 03442 003463 DEF FORTM 
1647 03443 104400 DST 	PT1,1 SAVE INCREMENTED VARIABLE 
1648 03445 105020 ABS 'P88 SUBTRACT END 
1649 03446 001175 DEF FLAC 
1650 03447 067463 LOS FORTM WHICH WAY WAS I GOING ? 
1651 03450 006021 SSB,RSS TEST SIGN OF INCREMENT 
1652 03451 003000 CMA REVERSE SIGN IF COUNTING UP 
1653 03452 002026 SSAFINAISZA TEST IF DONE 
1654 03453 024327 JMP POPJ COUNT COMPLETE 
1655 03454 060617 LOA PDL STEP BACK PDL POINTER 
1656 03455 041317 ADA BM?' 
1657 03456 070617 STA POL 
1658 03457 027425 JMP FORCO 
1659* 
1660 03460 014552 FOR2 JSB PUSHF 
1661 03461 001302 DEF F41 
1662 03462 027421 JMP FOR1 
1663 03463 000000 FORTM DEC 0, 
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1665* /GO, 	OR 	IGOTO,  COMMAND AND COMMAND PROCESSING 
1666 03465 014413 	GOTO 	JSB GETLN 
1667 03460 014351 JSB FNDLN 
1668 03467 014220 JSB ERROR 
1669 03470 060630 LOA THSLN 
1670 03471 070627 STA PC 
1671 03472 014401 PRCSS JS8 GETC 
1672 03473 102501 PROC 	LIA 1 	READ SWITCHES 
1673 03474 002020 SSA 	 TEST SIGN SIT 
1674 03475 024231 JMP RECOV 	EXIT ON SIGN BIT 
1875 03476 014316 JS8 SPNOR 
1676 03477 051366 CPA B15 
1677 03500 024327 JMP POPJ 
1678 03501 051412 CPA 873 	/ 
1679 03502 027472 JMP PRCSS 
1680 03503 071013 STA PCTEM+1 SAVE CHAR 
1681 03504 060626 LOA TXOUT 	SAVE POINTER 
1682 03505 071012 STA PCTEM 
1683 03506 115133 JSB Gilt! 	GET NEXT CH 
1604 03507 064652 LUB CHAR 	EXAMINE TERMINATOR 
1685 03510 055413 CPB 875 	IS IT ■ ? 
1686 03511 027336 JMP PCSET 	YES 
1687 03512 055401 CPB 850 	( 
1688 03513 027336 JMP PCSET 
1689 03514 041327 ADA 8M133 	BEYOND Z? 
1690 03515 002021 SSA,RSS 
1691 03516 027521 JMP *.3 
1692 04517 041372 ADA 832 	BEFORE A? 
1693 03520 002020 SSA 
1694 03521 014220 ILCOM JSB ERROR 	ILLEGAL COMMAND 
1695 03522 043524 ADA CONGO 
1696 03523 124000 JMP 08fI 
1697* 
1698 03524 103525 CONGO DEF *+1,I 	COMMAND ENTRIES 
1609 03525 002003 DEF ASK 	A 
1700 03526 002125 DEF BUF 
1701 03527 000327 LIEF POPJ 	C 
1702 03530 003126 DEF 00 
1703 03531 003205 DEF ERASE 	E 
1704 03532 003402 DEF FOR 
1705 03533 003465 OEF GOTO 	G 
1706 03534 003521 DEF ILCOM 	H 
1707 03535 003557 DEF IF 
1708 03536 003521 DEF 	ILCOM 	J 
1709 03537 003521 DEF ILCOM 	K 
1710 03540 003521 DEF ILCOM 	L 
1711 03541 003612 DEF MOD 
1712 03542 004560 DEF NCOUE 	N 
1713 03543 004015 DEF OPTN 	0 
1714 03544 004155 DEF XLOT 	P 
1715 03545 000110 DEF START 	0 
1716 03546 000325 DEF RETRN 	R 
1717 03547 003344 DEF SET 
1718 03550 002005 DEF TYPE 	I 
1719 03551 004504 DEF UNPK 	U 
1720 03552 004674 DEF VAR 	V 
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1721 03553 004702 DEF WRITE w 
1722 03554 003521 DEF ILCOM X 
1723 03555 003521 DEF ILCOM Y 
1724 03556 004745 UEF ZER 
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'IF' 	COMMAND 
1727 03557 014316 IF JS8 SPNOR 
1728 03560 051401 CPA 050 ( 
1729 04561 002001 RSS 
1730 03562 014220 JS8 ERROR NOT 	( 
1731 03563 014542 JS8 PUSHJ EVALUATE EXPRESSION 
1732 03564 004761 OEF EVALu1 
1733 03565 014442 JS8 PARTS TEST 	) 
1734 03566 061175 LOA FLAG TEST EXPRESSION 
1735 03567 002020 SSA 
1736 03570 027465 JMP GOO SKIP NONE IF @NYE 
1737 03571 007400 CCB Bo-1 
1738 03572 002002 SZA 
1739 03573 005000 BLS OR Bow#2 IF EXPN +VE 
1740 03574 074620 ST8 TI 
1741 03575 060652 IF3 LDA CHAR 
1742 03576 051405 CPA 854 
1743 03577 027606 JMP IFI 
1744 03600 051412 CPA 873 
1745 03601 027472 JMP PRCSS 
1746 03602 051366 CPA 815 CR ENO OF LINE 
1747 03603 024327 JMP POPJ 
1748 03604 014401 JS8 GETC 
1749 03605 027576 JMP *1.07 
1751A 04606 014401 IF1 JS8 GETC SKIP OVER COMMA 
1751 03607 034620 ISZ Ti COUNT COMMAS 
1752 03610 027575 JMP IF3 GET ANOTHER COMMA 
1753 03611 027465 JMP GOTO ENOUGH/ 	GOT01 	' 
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'MODIFY' 	COMMAND 
1756 03612 014413 	MOD JS$ GEILN 
1757 03613 002021 SSA,RSS TEST SOURCE LINE 
1758 03614 014220 JSB ERROR NOT 	1 LINE 
1759 03615 060626 LDA TXOUT SAVE TEXT 
1760 03616 073703 STA MOOT 
1761 03617 014351 JSB FNDLN SET LSTLN, 	THSLN 	TXOUT 
1762 03620 014220 JSB ERROR NO SUCH LINE 
1763 03621 063703 LDA MOOT RESTORE TEXT 
1764 03622 064626 LOB TXOUT SAVE SOURCE 
1765 03623 070626 STA TXOUT 
1766 03624 077703 ST8 MOOT 
1767 03625 060652 LOA CHAR TEST 	• 
1768 03626 051405 CPA 854 
1769 03627 027675 JMP MODNL GO GET NEW LINE NO 
1770 03630 063703 	MOD1 LDA MOOT RESTORE SOURCE 
1771 03631 070626 STA TXOUT 
1772 03632 064655 LOB BUFk SET UP OUTPUT LINE 
1773 03633 006004 INS 
1774 03634 060653 LDA LNNO 
1775 03635 	170001 STA 	1,1 
1776 03636 006004 INS 
1777 03637 005200 RBL 
1778 03640 074616 STO TXIN 
1779 03641 074633 ST8 PAKST 
1780 03642 115135 	MODSK JSB READ TTY SILENTLY 
1781 03643 011443 AND 8177 
1782 03644 073702 STA MOOCH 
1783 03645 014401 	MODCP JSB GETC COPY TILL SRCH CH OR END 
1784 03646 	115123 JSB PRC,I OUTPUT ON TTY 
1785 03647 060652 LDA CHAR 
1766 03650 	115125 JSB PKC,I 
1787 03651 051366 CPA 815 CR 
1788 03652 024177 JMP MODX END OF LINE 
1789 03653 053702 CPA MOOCH SEARCH CH 
1790 03654 027660 JMP MODFD 
1791 03655 027645 JMP MODCP CONTINUE 
1792* 
1793 03656 060633 	MODBA LDA PAKST BACK ARROW 
1794 03657 070616 STA TXIN LOSE COPIED TEXT 
1795 03660 	115124 	MODFD JSB RDC,I READ TEXT OR EDIT COMMANDS 
1796 03661 	051365 CPA 814 FORM*FEED 
1797 03662 027645 JMP MODCP SEARCH AGAIN 
1796 03663 051362 CPA 87 BELL 
1799 03664 027642 JMP MODSK CHANGE SEARCH Cm 
1800 03665 051440 CPA 8137 BACK ARROW 
1801 03666 027656 JMP MODBA LOSE TEXT 
1802 03667 051364 CPA 812 LINE FEED 
1803 03670 027044 JMP MODSK+2 COPY REST OF LINE 
1804 03671 	115125 J58 PKC,I 
1005 03672 051366 CPA 815 CR 
1806 03673 024177 JMP MODX TERMINATE LINE 
1807 03674 027660 JMP MODFD CONTINUE 
1808* 
1809* READ LINE NUMBER FOR MODIFIED LINE 
1810 03675 014401 	MODNL JSB GETC 	PASS COMMA 
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1611 03676 014413 J38 GETLN NEW NO 
1812 03677 002020 SSA TEST LGAFL 
1813 03700 027630 JMP m001 
1814 03701 014220 JOB ERROR NOT SINGLE LINE 
1815 03702 000000 MOOCH NOP SEARCH CH 
1816 03703 000000 MOOT 	NOP 
1817* 
1818* 
1819* TELETYPE OUTPUT BUFFER 
1820 03704 000000 TTBuF BSS 72 
1821 04014 TTEND eau * 
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1823* 	INCODE, 	COMMAND LISTED WITH 
1824* 
1825* 	'OPTION' 	COMMAND 

!UNPACK/ 	BELOW 

1826 04014 014401 JSB GEIC GET NEXT OPTION 
1827 04015 115133 OPTN 	JSB GT1,I 
1828 04016 051432 CPA 8122 R 
1829 04017 026037 JMP OPTNR HIGH SPEED READER 
1830 04020 051424 CPA 8113 K 
1831 04021 026046 JMP OPTNK KEYBOARD 
1832 04022 051431 CPA 8120 P 
1833 04023 026050 JMP OPTNP PUNCH 
1834 04024 051434 CPA 8124 T 
1835 04025 026056 ,IMP OPTNT TYPE 
1836 04026 051425 CPA 8114 L 
1837 04027 026061 JMP OPTNL LINE PRINTER 
1808 04030 051420 CPA 8106 F 
1839 04031 026071 JMP OPTNF FIXED OUTPUT FORMAT 
1840 04032 051421 CPA 8107 G 
1841 04033 026070 JMP OPTNG GENERAL OUTPUT FORMAT 
1842 04034 051426 CPA 8115 
1843 04035 026074 JMP OPTNM MAG TAPE I/O 
1844 04036 014220 J38 ERROR ILLEGAL OPTION 
1845* 
1846 04037 061163 OPTNR LDA HSROR SET HeS, READER 
1847 04040 070646 STA INCH FOR CHARACTER INPUT 
1848 04041 103715 SIC HSR,C INITIATE 
1849 04042 060652 OPTN1 LOA CHAR ANY MORE OPTIONS? 
1850 04043 051405 CPA 854 II 
1851 04044 026014 JMP OPTN-1 GO GET NEXT 
1852 04045 125173 JMP COX,I ALL DONE 
1853* 
1854 04046 015014 OPTNK JS8 TTRON SET KEYBOARD INPUT 
1855 04047 026042 JMP OPTN1 
1886* 
1857 04050 061165 OPTNP LDA HSPCH SET H,S, PUNCH 
1858 04051 070647 STA DUTCH FOR CHARACTER OUTPUT 
1859 04052 107716 CLC PNCH,C INITIALISE 
1860 04053 002404 CLA,INA 
1861 04054 071107 STA PNCHF CLEAR 	'BUSY,  
1862 04055 026042 JMP OPTN1 
1863* 
1864 04056 061166 OPTNT LOA TTYPN SET TTY PUNCH 
1865 04057 070647 STA DUTCH FOR CHARACTER OUTPUT 
1866 04060 026042 JMP OPTN1 
1867* 
1868 04061 062066 OPTNL LDA LPR SET LINEPRINTER 
1869 04062 070647 STA OUTCH FOR CHARACTER OUTPUT 
1870 04063 000000 NOP SPACE TO KEEP IN STEP 
1871 04064 000000 NOP 
1872 04065 026042 JMP °PIN! 
1873 04066 007230 LPR 	DEF LPOUT 
1874 04067 007224 LPI 	DEF LPIR 
1875* 
1876 04070 002401 OPTNG CLA,RSS CLEAR 
1877 04071 002404 OPTNF CLA,INA OR SET 
1878 04072 071056 STA FORMF "FIXED" FORMAT FLAG 
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1879 04073 026042 JMP OPTN1 
1880* 
1881 04074 014416 OPTNm JSB SPNUR CHECK 
1882 04075 051405 CPA 854 
1883 04076 002001 RSS 
1884 04077 014220 JS8 ERROR NOT 
1885 04100 014401 JSB GETC PASS , 
1886 04101 115133 JSB GT1II READ I OR 0 
1887 04102 051422 CPA B111 I 
1888 04103 026113 JMP OPTMI INPUT 
1889 04104 051430 CPA 8117 0 
1890 04105 026137 JMP OPTMO OUTPUT 
1891 04106 051423 CPA 8112 J 
1892 04107 026127 JMP OPTMS*2 CONTINUE HAG TAPE INPUT 
1893 04110 051431 CPA 8120 P 
1894 04111 026152 JMP OPTM2 CONTINUE OUTPUT 
1895 04112 014220 JSB ERROR ILLEGAL NAG TAPE OPTION 
1896* 
1697 04113 014542 OPTMI JSB PUSHJ SET UP INPUT BUFFER 
1898 04114 006716 DEF GTARGR,1 
1899 04115 060644 LDA PT1 
1900 04116 000066 CLE,ELA 
1901 04117 070775 STA MTIN 
1902 04120 070776 STA MTINB 
1903 04121 061070 LDA GIL e LENGTH 
1904 04122 001000 ALS CONVERT TO CHARACTER COUNT 
1905 04123 070777 STA MTINL 
1906 04124 003400 CCA SET BUFFER EMPTY 
1907 04125 071000 STA mTINC 
1908 0412b 071001 STA MTINT SET 	/TERMINATED' 
1909 04127 061167 LDA MTINP SET MT INPUT ROUTINE 
1910 04130 070646 STA INCH 
1911 04131 080745 OPTMS LOA BUNT UNIT SELECTED? 
1912 04132 002021 SSA,RSS 
1913 04133 026042 JMP OPTNI 
1914 04134 002400 CLA DEFAULT TO UNIT 0 
1915 04135 115136 JSB BSLDI 
1916 04136 026042 JMP UPTN1 
1917* 
1918 04137 014542 OPTMO JSB PUSHJ SET UP OUTPUT BUFFER 
1919 04140 006716 DEF GTARG.1 
1920 04141 060634 LDA PT! 
1921 04142 000066 CLE,ELA 
1922 04143 071004 STA MTOP 
1923 04144 071005 STA MTOPB 
1924 04145 061070 LDA GIL 
1925 04146 001000 ALS 
1926 04147 041335 ADA Bm1 PLUS ONE 
1927 04150 071007 STA MTOPC 
1928 04151 071006 STA MTOPL 
1929 04152 061170 OPTM2 LDA MTOPP SET MT OUTPUT ROUTINE 
1930 04153 070647 STA OUTCH 
1931 04154 026131 JMP OPTMS GO CHECK IF UNIT ,ELECTED 
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1933* 	PLOT COMMAND (BUFFERED) 
1934* 	CALLS; P X,Y,OPTION 	OR 	p KoY 
1935* 	OPTION ',YE; INITIALISE, CURRENT POINT (X,Y); RAISE PEN 
1936* 	 +VE, EVEN OR OMITTED; PLOT TO (X,Y). PEN DOWN 
1937* 	 *no  ODD; PLOT'TO (X,Y) WITH PEN UP 
1938 04155 014542 XLOT JSB PUSHJ 	GET X 
1939 04156 004762 	DEF EVAL 
1940 04157 061175 
1941 04160 065176 
1942 04161 105040 
1943 04162 001025 
1944 04163 115134 
1945 04164 041354 
1946 04165 000065 
1947 04166 171021 
1948 04167 014542 
1949 04170 006706 
1950 04171 014220 
1951 04172 061175 
1952 04173 065176 
1953 04174 105040 
1954 04175 001027 
1955 04176 115134 
1956 04177 041354 
1957 04200 000065 
1958 04201 001121 
1959 04202 071034 
1960 04203 014542 
1961 04204 006706 
1962 04205 026215 
1963 04206 061176 
1964 04207 065176 
1965 04210 115134 
1966 04211 001300 
1967 04212 011353 
1968 04213 031034 
1969 04214 002001 
1970 04215 061034 
1971 04216 065021 
1972 04217 006004 
1973 04220 170001 
1974 04221 006004 
1975 04222 055023 
1976 04223 065022 
1977 04224 055024 
1978 04225 026376 
1979 04226 075021 
1980* 
1981 04227 061032 
1982 04230 002003 
1983 04231 125173 
1984* 
1985 04232 002400 
1986 04233 071032 
1987 04234 071033 
1988* 

LDA FLAG 
LOB FLAO+1 
ABS .FMP 
DEF PLXS 
JSB IFX,I 
ADA BMIN 
CLE,ERA 
STA NJ,: 
JSB PUSHJ 
DEF ARG 
JSB ERROR 
LDA FLAC 
LDB FLAC+1 
ABS wFMP 
DEF PLYS 
JSB IFX,I 
ADA BMIN 
CLEFERA 
ARS,ARS 
STA PLINY 
JSB PUSHJ 
DEF ARG 
JMP *48 
LOA FLAC 
LOB FLAC+1 
JSB 
RAR 
AND BCRIT 
IOR PLINY 
RSS 
LOA PLINY 
LOB PL: 
/NO 
STA 1,1 
INB 
CPB PL1 
LOB PLO 

PLTST CPB PLO 
JMP PLFUL 
STB PLI 

LDA PLSW 
SZAIIRSS 
JMP COX/I 

CLA 
STA PLSW 
STA PLFL1 

PICK UP X 

SCALE X 

CONVERT TO INTEGER 
CONVERT TO ONES COMP 
TRUNCATE TO 15 BITS 
X TO BUFFER; NOT RECURSIVE 
GET 

NO 

SCALE Y 

CONVERT TO INTEGER 
CONVERT TO ONES COMP 
CLEAR SIGN AND 

TRUNCATE TO 13 errs 
SAVE Y 
GET OPTION 

MO OPTION*OPTION 0 
GET OPTION 

OPTION TO A AS INTEGER 
POSITION LS AND SIGN 
MASK OFF 
INCLUDE IN Y 

OPTION 0 
GET BUFFER POINTER 
STEP PTR FROM X TO Y 
STORE Y AND OPTION 
STEP BUFFER POINTER 
END OF BUFFER? 

RESET TO START 
IS BUFFER NOW FULL? 
YES, WAIT TILL IT ISN'T 
SET UPDATED POINTER 

BUSY? 
0*BUSY 
YES; ALL DONE 

SET BUSY 

SET '1ST TIME' 
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1989 04235 061035 PLSTT LUA PLX 	INITIATE LINE PLOT 
1990 04238 071037 STA PLNX 	SET UP 	INOWI PIRS 
1991 04237 061036 LDA PLY 
1992 04240 071040 STA PLNY 
1993 04241 161024 LOA PLO,/ 	PICK UP X 
1994 04242 071035 STA PLX 	SET DESTINATION 
1996 04243 045024 182 PLO 
1996 04244 161024 LOA PLO/I 	PIC( UP Y 
1997 04245 011031 AND PLMSY 	MASK Y 
1998 04246 071036 STA PLY 
1999 04247 161024 LDA PLOII 	GET OPTION 
2000 04250 011353 AND BCRIT 	MASK OPTION BITS 
2001 04251 001200 RAL 	 POSITION OPTION 
2002 04252 W65024 LOB PLO 	STEP BUFFER POINTER 
2003 04253 006004 INS 
2004 04254 055023 CPB PL1 	END OF BUFFER? 
2005 04255 065022 LOB PLO 	RESET TO START 
2006 04256 075024 SIB PLO 	SET UPDATED POINTER 
2007 04257 002020 SSA 	 TEST OPTION 
2008 04260 026363 JMP PLRST 	I#VE, RESET ORIGIN 
2009 04251 070001 STA 1 	SAVE PEN POSN IN B 
2010 04262 021041 XOR PLPEN 	TEST PEN POSITION 
2011 04263 002003 SZA,RSS 
2012 04264 026272 JMP PLXX 	UNCHANGED 
2013 04265 075041 STB PLPEN 	SWAP PEN POSITION 
2014 04266 061374 LDA 840 	PEN DOWN 
2015 04267 006002 S28 
2016 04270 061470 LDA 820 	PEN UP 
2017 04271 016402 JS8 PLO 	GO, MOVE PEN 
20180 
2019 04272 061035 PLXX LOA PLX 	FORM OX 
2020 04273 003104 CMA0CLE,INA 
2021 04274 041037 ADA PLNX 
2022 04275 006441 CLOFSEZ,RSS TAKE MODULUS 
2023 04276 003004 CMA,INA 
2024 04277 071042 STA PLDX 
2025 04300 005600 ELS 	 MOTION TO B 
2026 04301 061036 LDA PLY 	FORM DY 
2027 04302 003104 CMA,(LE,INA 
2028 04303 041040 ADA PLNY 
2029 04304 002020 SSA 	 TAKE MODULUS 
2030 04305 003004 CMA,INA 
2031 04306 071043 STA PLOY 
2032 04307 005600 ELB 	 Y MOTION TO B 
2033 04310 075044 SIB PLMV 	SAVE MOTION BITS 
2034 04311 003104 CMA,CLE,INA WHICH IS GREATER? 
2035 04312 041042 ADA PLDX 
2036 04313 002040 SE2 
2037 04314 026325 JMP PLOT2 	DX GREATER 
2038 44315 061042 LOA PLDX 	DY GREATER? SWAP 
2039 04316 065043 LOS PLOY 
2040 04317 071043 STA PLOY 
2041 04320 075042 SIB PLDX 
2042 04321 002404 CLA, INA 	SET UP MAJOR MOTION 
2043 04322 011044 AND PLMV 	MASK Y MOTION 
2044 04323 041047 ADA PLT1 	Y MOTION TABLE 
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2045 04324 026330 JMP *44 
2046 04325 061044 	PLOT2 LOA PLMV 	GET MOTION BITS 
2047 04326 001100 ARS 	 POSITION X MOTION 
2048 04327 041050 ADA PLT2 	X MOTION TABLE 
2049 04330 164000 LOB 0,I 
2050 04331 075045 STB PLMAJ 	MAJOR MOTION 
2051 04332 061043 LDA PLOY 	GET MINOR MOTION 
2052 04333 003004 CMA,INA 	NEGATE IT FOR PLOT COUNT 
2053 04334 071043 STA PLOY 
2054 04335 002003 SZA,RSS 	TEST FOR ZERO 
2055 04336 026342 JMP *4.4 	IF Of 	COMS/NEO*mAJOR 
2056 04337 061044 LDA PLMV 	MOTION BITS 
2057 04340 041051 ADA PLT3 	COMBINED MOTION TABLE 
2058 04341 164000 LOB 0,1 
2059 04342 075046 ST8 PLCOM 	COMBINED MOTION 
2060 04343 065042 LOB PLDX 	SET STEP COUNT 
2061 04344 007000 CMB 	 *it COUNT BEFORE STEP 
2062 04345 075044 STB !PLMV 
2063 04346 065042 LDS PLDX 	START PLOT COUNT 
2064 04347 005100 BRS 	 WITH MAJOR DELTA/2 
2065 04350 035044 	PLOT3 ISZ POV 	DONE? 
2066 04351 002101 CLE,RSS 
2067 04352 026367 JMP PLEX 	END OP THIS SEGMENT 
2068 04353 045043 ADB PLOY 	STEP PLOT COJNT BY MINOR 
2069 04354 061045 LDA PLMAJ 	SET EITHER AAJOR MOTION 
2070 04355 002040 8E2 	OR, 	IF OIFLOw 
2071 04356 026361 JMP 	or+3 
2072 04357 031046 IOR PLCOM 	SET COMBINED MOTION 
2073 04360 045042 ADB PLDX 	AND ADO MAJOR TO COUNT 
2074 04361 016402 JSB PLWT 	GO PLOT 
2075 04362 026350 JMP PLOT3 
2076* 
207,,  04363 002404 	PLRST CLA,INA 	INITIALISE 
2078 04364 071041 STA PLPEN 	PEN UP 
2079 04365 061370 LDA 820 
2080 04366 016402 JSB PLWT 
2081 04367 061024 	PLEX LDA PLO 	ANY MORE IN BUFFER? 
2082 04370 051021 CPA PLI 
2083 04371 002401 CLA,RSS 	NO 
2084 04372 026235 JMP PLSTT 	CONTINUE PLOTTING 
2085 04373 035032 ISZ PLSW 	CLEAR 	/BUSY1 
2086 04374 016402 JSB PLWT 	SHOULD NOT RETURN 
2087 04375 014220 JSB ERROR 	UNEXPECTED PLOTTER INTERRUPT 
2088* 
2069* BUFFER FULLI TEST SWITCHES 
2090 04376 102501 	PLFUL LIA 1 	READ SWITCHES 
2091 04377 002020 SSA 	 TEST SIGN BIT 
2092 04400 024231 JMP RECOV 	QUIT IF •VE 
2093 04401 026224 JMP PLTST 
g094* 
2095 04402 004401 	PLWT DEF *-1 	PLOT I/O 
2096 04403 075052 SIB PLT 	PRESERVE B 
2097 04404 002003 SZA,RSS 	NULL. INSTRUCTION? 
2098 04405 026410 JMP *43 
2099 04406 102620 OTA PLOT 	OUTPUT INSTRUCTION 
2100 04407 103720 STC PLOT,C 
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2101 04410 061033 LOA PLFL1 1ST TIME? 
2102 04411 	002002 SZA 
2103 04412 026415 JMP 	11+3 
2104 04413 035033 13Z PLFLI SET 	!NOT 	1ST TIME! 
2105 04414 	125173 JMP COX,I 1ST TIME EXIT 
2106 04415 061053 LOA PLED NORMAL EXIT 
2107 04416 	103101 CLO 
2108 04417 000036 SLA,ELA 
2100 04420 	102101 STF 	1 
2110 ►4421 	061054 LOA PLA8 RESTORE A 
2111 04422 065055 408 PLA841 AND B 
2112 04423 126424 JMP PLIR,I 
2113* 
2114 04424 000000 PLIR NOP PLOTTER IR ROUTINE 
2115 04425 	103120 CV PLOT CLEAR FLAG 
2116 04426 071054 STA PLAB SAVE REGISTERS 
2117 04427 075055 STS PLA841 
2118 04430 001520 ERA,ALS 
2110 04431 	102201 SOC 
2120 04432 002004 /NA 
2121 04433 071053 STA PLED 
2122 04434 065052 LDB PLT 
2123 04435 126402 JMP PLWT,I 
2124* 
2125* BUFFER 
2126 PLBUF REP 30 
2127 04436 000000 NOP 
2127 04437 000000 NOP 
2127 04440 000000 NOP 
2127 04441 000000 NOP 
2127 04442 000000 NOP 
2127 04443 000000 NOP 
2127 04444 000000 NOP 
2127 04445 000000 NOP 
2127 04446 000000 NOP 
2127 04447 000000 NOP 
2127 04450 000000 NOP 
2127 04451 	000000 NOP 
2127 04452 000000 NOP 
2127 04453 000000 NOP 
2127 04454 000000 NOP 
2127 04455 000000 NOP 
2127 04456 000000 NOP 
2127 04457 000000 NOP 
2127 04460 000000 NOP 
2127 04441 	000000 NOP 
2127 04462 000000 NOP 
2127 04463 000000 NOP 
2127 04464 000000 NOP 
2127 04465 000000 NOP 
2127 04466 000000 NOP 
2127 04467 000000 NOP 
2127 04470 000000 NOP 
2127 04471 	000000 NOP 
2127 04472 000000 NOP 
2127 04473 000000 NOP 
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2128 04474 PLEND EGO * 
2129 04474 000004 PLTB1 DEC 4,8 
2130 04475 000001 PLT82 DEC 1,2 
2131 04500 000005 PLT83 DEC 50,6,10 
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2133* 
	

'QUIT' COMMAND TRANSFERS CONTROL TO 'START'. 
2134* 
2135* 
	

'RETURN' COMMAND LISTED WITH 'POP.),  SUBROUTINE, 
2136* 
2137* 
	

'SET' COMMAND LISTED WITH 'FOR', ABOVE. 
2138* 
2139* 
	

'TYPE' COMMAND LISTED WITH 'ASK'. ABOVE. 
2140* 
2141* 
	

'UNPACK' COMMAND/ 
2142* 
	

CONVERTS BCD OR BINARY ('INTEGER' 
2143* 
	

TO AVOID CONFUSION OF INITIAL LETTERS) TO INTERNAL 
2144* 	FLOATING POINT FORMAT 
2145 04504 016644 UNPK JSB UNPKO 	SET UP ARRAYS AND COUNTS 
2146 04505 100200 	MPY UNPKN 
2147 04507 072555 	STA UNPKN 	•LENGTH REQUIRED FOR OUTPUT 
2148 04510 003104 	CMA,CLE,INA 
2149 04511 041070 	ADA GTL 	COMPARE LENGTH AVAILABLE 
2150 04512 065070 	LDB GIL 
2151 04513 002042 	 SEZ,SZA 	SKIP IF SUFFICIENT 
2152 04514 076555 	STB UNPKN 	OTHERWISE SET SHORTER 
2153* 
2154 04515 162553 
2155 04516 036553 
2156 04517 066552 
2157 04520 055416 
2158 04521 026524 
2159 04522 016540 
2160 04523 025515 
2161* 
2162 04524 072556 
2163 04525 001727 
2164 04528 011452 
2165 04527 051364 
2166 04530 002400 
2167 04531 016540 
2168 04532 062556 
2169 04533 011452 
2170 04534 081364 
2171 04535 002400 
2172 04536 016540 
2173 04537 026515 
2174* 
2175 04540 000000 
2176 04541 105120 
2177 04542 170634 
2178 04543 034634 
2170 04544 174634 
2180 04545 034634 
2181 04546 036555 
2182 04547 036555 
2183 04550 126540 
2184 04551 125173 
2185* 
2186 04552 000000 
2187 04553 000000 
2188 04554 000000 

UNPK2 LOA UNPKS,/ GET DATA 
ISZ UNPKS 
LDB UNPKO 
CPB 8102 
JMP UNPKB 
JSB UNPKR 
JMP UNPK2 

UNPKB STA UNPKT 
ALF.ALF 
AND 8377 
CPA 812 
CLA 
JSB UNPKR 
LOA UNPKT 
AND 8377 
CPA 012 
CLA 
JSB UNPKR 
JMP UNPK2 

UNPKR NOP 
ABS mFLT 
STA PT1,I 
ISZ PT1 
STO PT1,I 
ISZ PT1 
IS? UNPKN 	DOESN'T SKIP 
ISZ UNPKN .COUNT 
JMP UNPKR,I 'MORE TO COME 
JMP cox,/ 	ALL DONE 

UNPKO NOP 	OPTION 
UNPKS NOP 	SOURCE 
UNPKL NOP 	SOURCE LENGTH 

FIND OPTION 

SAVE L.S. 
GET M.S. 

COPE WITH CODED ZERO 

GET L.S. 

STORE AND COUNT 
DATA TO FLOATING POINT 
STORE DATA 
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2189 04850 000000 UNPKN NOP WORD COUNT 
2190 04556 000000 UNPKT NOP TEMP STORAGE, BCD UNPACK 
2191 04557 000000 UNPKF NOP FRACTION FLAG, BCD PACK 
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NCODE COMMAND; 	INVERSE OF UNPACK 
2194 04560 016644 NCODE JSB UNPKO 	SET UP ARRAYS AND COUNTS 
2195 04561 007400 CC8 
2196 04562 100400 DIV UNPKN 	,40/P REQUIRED 
2197 04564 072555 STA UNPKN 
2198 04565 076557 ST8 UNPKF 	FRACTION 	CO FOR INTEGER) 
2199 04566 003104 CMA,CLE/INA 
2200 04567 041070 ADA GTL 	COMPARE LENGTH AVAILABLE 
2201 04570 006441 CL813EZOSS 
2202 04571 026575 JMP 	*4,4 
2203 04672 075557 SIB UNPKF 	SET SHORTER 
2204 04573 065070 LOB GTL 
2205 04574 076555 ST8 UNPKN 
2206* 
2207 04575 162553 PACK2 LDA UNPKS/I GET DATA 
2208 04576 036553 182 UNPKS 	AND STEP POINTER 
2209 04577 166553 LOB UNPKS,I 
2210 04600 036553 ISZ UNPKS 
2211 04601 115134 JSB IFX,I 	CONVERT TO INTEGER 
2212 04602 066552 LOB UNPKO 	OPTION? 
2213 04603 055416 CPB 8102 
2214 04604 026625 JMP PACKS 	BCD 
2215 04605 170634 PACK3 STA PT1,1 	INTEGER 
2216 04606 034634 ISZ PT1 
2217 04607 036555 ISZ UNPKN 	DONE? 
2218 04610 026575 JMP PACK2 
2219 04611 062557 LDA UNPKF 	BCD HALF WORD? 
2220 04612 002021 SSApRSS 
2221 04813 125173 JMP COX,/ 
2222 04614 104200 DLO UNPKS,' 
2223 04616 115134 JSB 	IFX,I 
2224 04617 011414 AND 877 
2225 04620 002003 SZA,RSS 
2226 04621 061364 LOA 812 
2227 04622 001727 ALF,ALF 
2228 04623 170634 STA 	PT1,I 
2229 04624 125173 JMP COX,I 	 4 

2230* 
2231 04625 011414 PACO AND 877 	PACK BCD 
2232 04626 002003 SZA/RSS 	TEST FOR ZERO 
2233 04627 061364 LDA 812 
2234 04630 001727 ALF,ALF 
2235 04631 170634 STA 	PT1,I 
2236 04632 162553 LOA UNPKS,I GET 2ND CHARACTER 
2237 04633 036553 ISZ UNPKS 	STEP POINTER 
2238 04634 166553 LOB UNPKSpI 
2239 04635 036553 ISZ UNPKS 
2240 04636 115134 J55 IFX,I 	CONVERT TO INTEGER 
2241 04637 011414 AND 877 
2242 04640 002003 SZAOSS 
2243 04641 061364 LDA 512 
2244 04642 140634 ADA 	PT1111 
2245 04643 026605 JMP PACK3 
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2247 04644 000000 UNPKO NOP t SET UP 	'UNPACK' 	AND 
2248 04645 115133 JSB GT1,1 GET OPTION 
2249 04646 072552 STA UNPKO 
2250 04647 051416 CPA 8102 IS 	IT 	'BCD' 
2251 04650 026654 JMP JNPKI 
2252 04651 051422 CPA 6111 IS 	IT 	'INTEGER' 
2253 04652 026654 JMP UNPK1 
2254 04653 014220 J88 ERROR 
2255* 
2256 04654 014542 UNPK1 JSB PUSHJ GET SOURCE AIRAY 
2257 04655 006716 DEF GTARG*1 SKIPPING TERIINATOR 
2258 04656 060634 LDA PT1 POSITION 
2259 04657 072553 STA UNPKS 
2260 04660 061070 LOA GTL AND LENGTH 
2261 04661 072554 STA UNPKL 
2262 04662 014542 JSB PUSHJ GET DESTINATION 
2263 04663 006716 DEF GTABG.1 SKIPPING TERMINATOR 
2264 04664 066552 LOB UNPKO GET OPTION 
2265 04665 061356 LDA 82 RATIO 2 
2266 04666 055416 CPB 5102 
2267 04667 061360 LDA 84 OR 4 IF BCD 
2268 04670 072555 STA UNPKN 
2269 04671 062554 LDA UNPKL "'LENGTH 
2270 04672 126644 JMP UNPK0,1 

'PACK" 
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2272* 
2273* 
2274* 
2275* 
2276 
2277 
2278 
2279 
2280 
2281 
2282 
2283* 
2284* 
2285 
2286 
2287 
2288 
2289 
2290 
2291 
2292 
2293 
2294 
2295 
2296 
2297 
2298 
2299 
2300 
2301 
2302 
2303 
2304 
2305 
2306 
2307 
2308 
2309 
2310 
2311* 
2312 
2313 
2314* 
2315 
2316 
2317 
2318 
2319 
2320 
2321* 
2322* 
2323 
2324 
2325 
2326 
2327 

0056 *01 	ONCAL COMMANDS 

'VARIABLE', 	lwRITEI, 	'ZERO' 

'VARIABLE' COMMAND TO SET UP VARIABLES 
LIKE THE FORTRAN 	'DIMENSION' STATEMENT 

04673 014401 	JSB GETC 	COMMA, DO ANOTHER 
04674 014342 	VAR 	JS8 PUSHJ 	SET UP VARIABLES 
04675 006717 	DEF GTARG 
04676 014316 	J68 SPNOR 
04677 051405 	CPA 854 
04700 026673 	JMP VAR.1 	MORE 
04701 	125173 	JMP COX,! 

'WRITE' 	COMMAND 
04702 014413 	WRITE JS8 GETLN 	WRITE LINE, GROUP OR ALL TEXT 
04703 014351 	JSB FNDLN 	FIND LINE 
04704 026734 	JMP WRIT1 	NOT FOUNDI GROUP OR ALL? 
04705 060653 	LOA LNNO 
04706 002002 	SLA 
04707 115127 	JS8 PNL,I 	PRINT NONZERO LINE NO 
04710 014401 	J38 GETC 	PRINT LINE 
04711 	114647 	JSB DUTCH,! 
04712 060652 	LDA CHAR 
04713 051366 	CPA 815 	UNTIL CR 
04714 002001 	RSS 
04715 026710 	JMP *05 
04716 160630 	LDA THSLN,I TRY NEXT LINE 
04717 002003 	WRIT2 SZA,RSS 
04720 024327 	JMP POPJ 	END OF TEXT 
04721 002004 	/NA 
04722 070634 	STA PT1 
04723 060651 	LOA LGAFL 
04724 002020 	SSA 
04725 024327 	JMP POPJ 	EXIT IF SINGLE LINE 
04726 160634 	LDA PT1.I 	CONTINUE IF GROUP OR ALL 
04727 014332 	JS8 TSTGP 
04730 026736 	JMP WRIT3 	DIFFERENT GROUP 
04731 	160634 	WR114 LDA PT1.I 
04732 070653 	STA LNNO 	CONTINUE SOMEWHAT INELEGANTLY 
04733 026703 	JMP WRITE+1 	...BUT IT WORKS 

04734 060630 	WRIT1 LDA TMSLN 
04735 026717 	JMP WRIT2 

04736 060651 	WRITS LOA LGAFL 	IF NOT ALL. THEN GONE 
04737 002011 	SLA,RSS 
04740 024327 	JMP POPJ 
04741 061366 	LDA 815 	ALL, CONTINUE 
04742 114647 	JS8 OUTCH,I 
04743 026731 	JMP WRIT4 

'ZERO! COMMAND TO ZERO OUT AN ARRAY 
04744 014401 	JS8 GETC 	COMMA, DO ANOTHER 
04745 014542 	ZER 	JSB PUSMJ 
04746 006717 	DEF GTARG 	SET PT! AND GIL 
04747 061070 	LDA GTL 	PICK UP LENGTH 
04750 006400 	CLB 
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2328 04751 174634 
2329 04752 034634 
2330 04753 002006 
2331 04754 026751 
2332 04755 01431b 
2333 04756 051405 
2334 04757 026744 
2335 04760 125173 

ST8 PT1/I 
ISZ PT1 
INA,SZA 
JMP *03 
JSB SPNOR 
CPA 854 
JMP ZERe1 
JMP COXFI 

MORE 
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2338 04761 014401 JSB GETC RECURSIVE EVALUATE ROUTINE 
2339 04762 002400 EVAL CLA 
2340 04763 070641 STA LSTOP 
2341 04764 071175 STA FLAC SET 0 IN FLAC 
2342 04765 071176 STA FLACt1 
2343 04766 014277 JSB SORT 
2344 04767 027011 JMP EVOP1 OP/TERM AS FIRST CH 
2345 04770 027144 JMP EVNUM NUMBER 
2346 04771 051361 EVVAR CPA 86 LETTER/ 	IS IT F? 
2347 04772 027151 JMP EVFUN IF SO, 	IT IS A FUNCTION 
2348 04773 060641 LDA LSTOP SAVE WO 
2349 04774 014532 JSB PUSMA 
2350 04775 014542 JSB PUSMJ 
2351 04776 006725 DEF GIVAR 
2352 04777 014612 J38 POPA RESTORE LSTOP 
2353 05000 070641 STA LSTOP 
2354 05001 104200 DLO PII,I TRANSFER VARIABLE 
2355 05003 071175 STA FLAC TO FLAC 
2356 05004 075176 ST8 FLAC+1 
2357 05005 014277 EVOPR J36 SORT 
2358 05006 027025 JMP EVOP2 OP/TERM IS EXPECTED 
2359 05007 000000 NOP NUMBER 
2360 05010 014220 J38 ERROR OR LETTER ARE ILLEGAL 
2361* 
2362 05011 002003 EVOP1 SZA,RSS RUN SPACES 
2363 05012 026761 JMP EVALIel 
2364 05013 051361 • CPA 06 
2365 05014 027131 JMP EV0P3.3 
2366 05015 051356 CPA 82 IS IT UNARY ff? 
2367 05016 027033 JMP EVOP4,1 
2360 05017 051355 CPA 81 IS IT UNARY PLUS? 
2369 05020 027067 JMP EVARW JUST IGNORE IT 
2370 05021 041362 ADA 87 TERMINATOR? 
2371 05022 002020 SSA 
2372 05023 014220 JSB ERROR 
2373 05024 024327 JMP POPJ TERMINATOR m NULL ■ 0 
2374* 
2375 05025 051361 EVOP2 CPA 06 
2376 05026 014220 JSB ERROR 
2377 05027 041317 ADA 8M7 TERMINATOR? 
2370 05030 002021 SSA,RSS 
2379 05031 002401 CLA,RSS "SET OPERATION 0 
2380 05032 041362 ADA 87 
2381 05033 070631 STA TMSOP 
2382 05034 064631 EVOP4 LDS THSOP COMPARE PRIORITIES 
2383 05035 007004 CM8,INB 
2384 05036 044641 ADS LSTOP 
2385 05037 060641 LDA LSTOP 
2386 05040 006020 SSB 
2387 05041 027062 JMP EVPAR 
2388 05042 002003 SZA,RSS ALL DONE? 
2389 05043 024327 JMP POPJ 
2390 05044 043074 ADA EVOPT SET UP OPERATION 
2391 05045 160000 LOA 08,1 
2392 05046 073051 STA EVOP 
2393 05047 104200 OLD POL,I GET ARGUMENT FROM PK 



PAGE 0059 *01 	RECURSIVE EVALUATE ROUTINE 

2394 05051 0W0000 EVOP NOP CARRY OUT OPERATION LSTOP 
2395 05052 001175 DEF FLAC 
2396 05053 071175 STA FLAC RESULT TO FLAC 
2397 05054 075176 STe FLAO+1 
2398 05055 034617 1SZ POL DUMP USED ARGUMENT 
2399 05056 034617 ISZ PDL 
2400 05057 014612 JSB PUPA RESTORE OP FROM STACK 
2401 05060 070641 STA LSTOP 
2402 05061 027034 JMP EVOP4 
2403* 
24164 05062 014532 EVPAR JSB PUSMA SAVE OP 
2405 05063 014552 JSB !NW AND FLAC ON STACK 
2406 45064 001175 DEF FLAG 
2407 05065 060631 LOA TNSOP 
2408 05066 070641 STA LSTOP 
2409 45067 014401 EvARG JSB GETC IXPECT AN ARGUMENT 
2410 05070 014277 JSB SORT 
2411 05071 027126 JMP EVOP3 OP/TERM MUST BE 	( 
2412 05072 027144 JMP EVNUM NUMBER 
2413 05073 026771 JMP EVVAR LETTER 
2414* 
2415 05074 005074 EVOPT DEF * OPERATION TABLE 
2416 05075 105000 ABS 'FAD 
2417 05076 105020 ABS •F88 
2416 05077 105060 ABS mFOV 
2419 05100 105040 ABS wFMP 
2420 05101 027102 OP EVPOW 
2421* 
2422 05102 061175 EVPOW LOA FLAC EXPONENTIATE ROUTINE 
2423 05103 065176 LOB FLAC+1 GET POWER 
2424 05104 115134 JSB IFX,1 INTEGER PART 
2425 05105 073125 STA EVPWI SAVE IT 
2426 05106 105120 ABS 'FLT FLOAT IT 
2427 05107 105020 ABS .FSB SAME AS FLAC 
2428 45110 001175 DEF FLAC 
2429 05111 002002 SZA 
2430 05112 027120 JMP EVPWF NW FRACTIONAL POWER 
2431 05113 115137 JSB RTIO YESt 	INTEGER POWER 
2432 05114 100617 DEF PDLiI 
2433 05115 005125 DEF EVPWI 
2434 05116 014220 ' JSB.ERROR NO GOOD 
2435 05117 027053 JMP EVOPs2 
2436* 
2437 05120 115140 EVPWF JSB KTR,I EVALUATE FRACTIONAL POWER 
2438 05121 100617 DEF PDL ► I AS EXP(PowER*LOG(8ASE)) 
2439 05122 001175 DEF FLAC 
2440 40123 014220 JSB ERROR NO GOOD 
2441 05124 027053 JMP EVOP+2 
2442* 
2443 05125 000000 EVPWI NOP 
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2448 05126 051361 EVOP3 CPA 86 
2446 05127 002001 	RSS 
2447 05130 014220 	JS8 ERROR 
2448 05131 060641 	LOA LSTOP 	SAVE LAST OP 
2449 05132 014532 	J58 PUSMA 
2450 05133 014542 	JSB PUSHJ 	EVALUATE WITHIN PARENTHESES 
2451 05134 004761 	DEF EvALm1 SKIPPING ( 
2452 05135 014612 	JSB PUPA 	RESTORE LAST OP 
2453 05136 070641 	STA LSTOP 
2454 05137 014342 	JSB PARTS 	CHECK PARENTHESES 
2455 05140 027005 	JMP EVDPR 	LOOK FOR NEXT OP 
2456 05141 071175 EVFNX STA FLAC 	STORE FUNCTION RESULT 
2457 05142 075176 	STB PLAC4.1 
2458 05143 027135 	JMP *•6 
2459* 
2460 05144 060637 EVNUM LOA GETCP 	SET TO READ TEXT 
2461 05145 070640 	STA INPUT 
2462 05146 002400 	CLA 	USE CHAR AS 1ST DIGIT 
2463 05147 115130 	JOB FNP,I 	READ NUMBER 
2464 05150 027003 	JMP EVOPRe2 
2465* 
2466*FUNCTION, READ NAME 
2467 05151 002400 EVFUN CLA 	 CLEAR FUNCTION 
2468 06152 070642 	STA EVFNM 
2469 05153 014401 
2470 05154 014277 
2471 05155 027165 
2472 05156 000000 
2473 05157 064642 
2474 05160 005720 
2475 05161 060652 
2476 05162 011373 
2477 05163 040001 
2478 05164 027152 
2479 05165 051361 
2480 05166 002001 
2481 05167 014220 
2482 05170 060641 
2483 05171 014532 
2484 05172 060642 
2485 05173 014532 
2486 05174 014542 
2487 05175 004761 
2488 05176 014612 
2489 05177 050664 
2490 05200 124715 
2491 05201 050665 
2492 05202 124716 
2493 05203 050666 
2494 05204 124717 
2495 05200 050667 
2496 05206 124717 
2497 05207 050670 
2490 05210 124720 
2499 05211 050671 
2500 05212 124721 

J88 GETC 
JSB SORT 
JMP *48 
NOP 
LOB EVFNM 
BLF,BLS 
LDA CHAR 
AND 837 
ADA 18 
JMP EVFUN*1 
CPA 86 	C 
RSS 
JSB ERROR 
LOA LSTOP 	SAVE 4STOP 
JSB PUSHA 
LDA EVFNM 	SAVE FUNCTION 
JSB PUSHA 
JSB PUSMJ 
DEF EVAL991 
JS8 PUPA 	RESTORE FUNCTION 
CPA FABS 	ABS 
JMP PABS,I 
CPA FSGN 	SGN 
JMP PSGN,I 
CPA PINT 	INT 
JMP PINT,/ 
CPA FITR 	ITR 
JMP P/NTII 
CPA FOIE 	DIS 
JMP PDIS,I 
CPA FAIN 	ATN 
JMP PATN,I 

READ NEXT CH 

OP/TERM 
NUMBER 
LETTER; ADD IN TO NAME 
SHIFT 5 PLACES 
PLUS 5 NEW BITS 
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2501 05213 050b72 CPA FEXP EXP 
2502 05214 124722 JMP PEXP,I 
2503 05215 050673 CPA FLOG LOG 
2504 05216 124723 JMP PLOG,I 
250$ 05217 050674 CPA FSIN SIN 
2506 05220 124724 JMP PSIN,I 
250, 05221 050675 CPA 'COS COS 
2508 05222 124725 PIP PCOSFI 
2509 05223 050676 CPA F$QT SOT 
2510 05224 124726 JMP PSQT,I 
2511 05225 050677 CP-A RAND AND 
2512 05226 124727 JMP PAND,I 
2513 00227 050700 CPA FIOR IOR 
2514 05230 124730 JMP PIOR,I 
2516 05231 050701 CPA FXOR XOR 
2516 05232 124731 JMP 
2517 05233 050702 CPA FIN IN 
2518 05234 124732 JMP PIN,I 
2519 05235 050703 CPA POUT OUT 
2520 05236 124733 „Imp POUT,' 
2521 RtP 	141 
2522 05237 000000 NOP SPACE FOR SPECIAL FUNTIONS 
2522 05240 000000 NOP SPACE FOR SPECIAL FUNTIONS 
2522 l&5241 000000 SPACE FOR SPECIAL FUNTIONS 
2522 05242 000000 NOP SPACE FOR SPECIAL FUNTIONS 
2522 05243 000000 NOP SPACE FOR SPECIAL FUNTIONS 
2522 05244 000000 NOP SPACE FOR SPECIAL FUNTIONS 
2522 05245 000000 NOP SPACE FOR SPECIAL FUNTIONS 
2522 05246 000000 NOP SPACE FOR SPECIAL FUNTIONS 
2522 05247 000000 NOP SPACE FOR SPEC/A:6. FUNTIONS 
2522 05250 000000 NOP SPACE FOR SPECIAL FUNTIONS 
2522 05251 000000 NOP SPACE FOR SPECIAL FUNTIONS 
2522 05252 0000i0' NOP SPACE FOR SPECIAL FUNTIONS 
2522 05253 000000 NOP SPACE FOR SPECIAL FUNTIONS 
2522 05254 000000 NOP SPACE FOR SPECIAL, FUNTIONS 
2523 05255 014220 J38_tRROR 
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2526* 	MISCELLANEOUS FUNCTIONS 
2527 05256 061175 XABS 	LOA FLAC 	ABS FUNCTION 
2528 05257 065176 1,06 FLAC*1 
2529 05260 115141 J86 ABSP,I 
253o 05261 027141 	' JMP EVFNX 
2031* 
2532 05262 061175 XINT 	LOA FLAG 	INTEGER PART 
2533 05263 065176 LOB 'LAC** 
2534 05264 115142 JSB ENTP,I 
2535 05265 027141 JMP EVFNX 
2036* 
2537 05266 061175 XEXP 	LOA FLAC 	EXPONENTIAL 
2536 05267 065176 LOB FLAC+1 
2539. 05270 115143 JSB EXPP,I 
2540 05271 014220 JSB ERROR 
2541 05272 027141 JMP EVFNX 
2642* 
2543 05273 061175 XLOG 	LOA FLAC 	NATURAL LOGARITmm 
2544 05274 065176 LOB FLAC*1 
2545 05275 115144 JS8 LOGP,I 
2546 05276 014220 JS8 ERROR 
2547 05277 027141 JMP EVFNX 
2548* 
2549 05300 061175 XSIN 	LOA FLAG 	SINE 
2550 05301 065176 LDe FLAC*1 
2551 06302 115145 JSB SINN! 
2552 05303 027141 JMP EVFNX 
2553* 
2554 05304 061175 *COS 	LOA FLAG 	COSINE 
2555 00305 065176 LOB FLAcsi 
2556 06306 115146 JSB COSP,I 
2557 05307 027141 _OP EVFNX 
2550* 
2559 05310 061175 XSORT LOA FLAC 	SQUARE ROOT 
2560 05311 065176 LOB FLAC*1 
2561 05312 115147 JS8 SUTP,I 
2562 05313 014220 JSB ERROR 
2563 05314 027141 JMP EVFNX 
2564* 
2565 05315 063346 RAND 	LOA LAND 	INTEGER ANO(N1,N2) 
2566 05316 073333 STA IXOPR 
2567 05317 061175 LOA FLAC 
2566 06320 065176 LOB FLAc*t 
2569 05321 115134 JSB IFX,I 	FIX 131 ARGUMENT 
2570 05322 014532 J66 PUSNA 	SAVE IT 
2571 05323 014542 JS8 PUSHJ 	END ARG 
2572 05324 006706 DEF ARG 
2573 05325 014220 JSB ERROR 	NO 2ND ARG 
2574 06326 061175 LOA FLAG 
2575 05327 065176 LOB FLAC$1 
2576 05330 115134 'Ise Intel 	FIX 2ND ARGUMENT 
2577 05331 070001 STA 1 SAVE 2ND ARO 
2576 05332 014612 JSB PUPA 	RESTORE 1ST ARG 
25/9 05333 000000 IXOPR NOP 	OPERATE 
2080 05334 106120 ABS *FIT 	SACK TO FLOATING. POINT 
2561 05336 071175 STA FLAC 
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2562 05336 075176 3T8 FLAC+1 
2583 05337 027141 JMP EVFNX 
2584* 
2585 05340 063342 XIOR LOA *+2 INTEGER INCLUSIVE OR 
2586 05341 027316 JMP XANQ+1 
2587 05342 030001 IOR 	1 
2688* 
2589 05343 063345 XxOR LOA **2 INTEGER EXCLUSIVE OR 
259e 05344 027316 JMP XAND*1 
2591 05345 020001 XOR 	1 
2592 05346 010001 LAND AND 	1 
2593* 
2594 05347 061175 XSGN LOA FLAC SIGN FUNCTION; *100,*1 
2595 05350 011353 AND SCRIT MAKE HI 
2596 05351 065356 L08 52 SET EXP FOR + 
2597 05352 002002 SZA CLEAR EXP IF 0 
2598 05353 002020 SSA gloOR 	*VE 
2599 05354 006400 CLB 
2600 05355 027141 JMP EVFNX 
2601* 
2502 05356 060552 XIN LOA CHAR 
2603 05357 073367 STA XINTM SAVE CHAR 
2504 05360 114646 J38 INCH,/ 
2605 05361 105120 ABS "FLT 
2606 05362 071310 STA FTI SAVE HI OF RESULT 
2607 05353 063367 LDA XINTM RESTORE CHAR 
2608 05354 070652 STA CHAR 
2609 05365 061310 LDA FT1 RESTORE HI OF RESULT 
2610 05366 027141 JMP EVFNX 
2511 05367 000000 XINTM NOP 
2612* 
2613 05370 061175 XOUT LDA FLAC CHARACTER OUTPUT; FOUT 
2614 05371 065176 LDS FLAC+1 
2815 05372 115134 J88 	IFX,I 
2616 05373 054547 LDB DUTCH TEST OUTPUT DEVICE 
2617 05374 055165 CP8 TTYPN TELETYPE? 
2618 05375 027400 JMP 	*4.3 
2619 05376 114647 J88 OUTCH,I 
2620 05377 027141 JMP EVFNX 
2621 05400 115150 J38 TTO,I OUTPUT TO TELETYPE 
2622 05401 027141 JMP EVFNX 
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2624* 
2625* 
2626* 
2627* 
2628* 
2629* 
2630* 
2631* 
2632* 
2633* 
2634* 
2635* 
2636 06402 061175 
2637 05403 065176 
2638 05404 115134 
2639 05405 073505 
2640 05406 014542 
2641 05407 006706 
2842 05410 027564 
2643 05411 061175 
2644 05412 065176 
2645 05413 115134 
2646 05414 073504 
2647 05415 061111 
2648 05416 002003 
2649 05417 027415 
2650 05420 014542 
2651 05421 006706 
2652 05422 027516 
2653 05423 061175 
2654 05424 065176 
2655 05425 115134 
2656 05426 000010 
2657 05427 027516 
2658 05430 063506 
2659 05431 003004 
2660 05432 043505 
2661 05433 002121 
2682 05434 003204 
2663 05435 006445 
2864 05436 007400 
2665 05437 077512 
2666 05440 073510 
2867 05441 063507 
2668 05442 003004 
2669 05443 043504 
2670 05444 002121 
2671 05445 003204 
2672 05446 006445 
2673 05447 007400 
2674 05450 077513 
2675 05451 073511 
2676 05452 003004 
2677 05453 043510 
2678 05454 073515 
2679 05455 002020 

XDIS LOA FLAC 	GET X 
00 FLAC+1 
J38 IFX,I 	CONVERT TO INTEGER 
STA OINX 	STORE NEW X VALUE 
J3S PUSH., 	GO GET NEW 
DEF ARG 
JMP DISER 	NO ARG/ ERASE SCREEN 
LDA FLAC 
LDS FLAC+1 
JS$ IFX,I 	CONVERT Y TO INTEGER 
STA DINY 	STORE NEW Y VALUE 
LDA DIM WAIT TILL DONE 
SZA,RSS 	ERASING 
JMP *14 
J88 PUSH./ 	GET OPTION 
DEF ARG 
JMP DIEND 	NO OPTION 
LDA FLAC 
LOB FLAC+1 
J38 IFX,I 	OPTION TO INTEGER 
SLA 	 ODD OPTION? 
JMP DIEND 	ODD/ DISPLAY POINT 
LDA DIOX 	EVEN/ DRAW LINE 
CMApINA 	X LINE LENGTH 
ADA DINX 	NEW * OLD 
CLEOSApRSS TEST SIGN 
CMA,CME,INA MAKE *MODULUS OF LX 
CLBpSEZpINSpRSS MAKE .01 IF LX IPVE 
CCB 	 MAKE •1 IF LX *VE 
STB OIMX 	SET X INCREMENT 
STA DIDX 	SET *MOD LX 
LDA OIOY 	Y LINE LENGTH 
CMApINA 
ADA DINY 	NEW * OLD 
CLEOSApRSS TEST SIGN 
CMA,CME,INA MAKE *MOD LY 
CLBOE2p/NBIRSS MAKE +1 IF LY *YE 
CCB 	 MAKE *1 IF LY 
SIB DIMY 	SET Y INCREMENT 
STA DIDY 	SET *MOD LY 
CMApINA 
ADA DIOX 	MOD LY • MOD LX 
STA DIMG 	SET 'SWAPPED' FLAG 
SSA 	 WHICH IS GREATER? 

MORE MISCELLANEOUS FUNCTIONS 

'FO/S1 DISPLAY ON STORAGE (SCOPE 
NOTE/ NOT RECURSIVE!! 

CALLS; 
FDIS() OR FDISCARG) FOR ERASE 
FDIS(X#Y) DISPLAY POINT X,Y 
FDIS(X,Y,EVEN) DRAW LINE TO X,Y 
-FOIS(X0pODD) NO DISPLAY; SET CURRENT POINT 

POSITION TO X,Y 
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2680 05456 027463 JMP 0162 MID LX GREATER 
2681 05457 063510 LDA DIDX SWAP LENGTHS IF 
2682 65460 067611 LD8 DIDY MOD LY WAS LARGER 
2883 05461 073511 STA DIDY 
2664 05462 077510 ST8 DIDX 
2685 05463 067510 DI52 LOB DIDX MAKE LONGER ONE +VE 
2686 05464 007004 CMO,INS 
2687 05465 077510 ST8 DIDX SET INCREMENT 
2688 05466 007000 CMS .'(LONGER♦1I 
2689 05467 077514 STO DIMV FOR COUNT 
2690 05470 007000 CMS +LONGER/2 
2891 05471 005100 BRS AS STARTER 
2692 05472 037614 D183 ISZ DIMV COUNT 
2693 05473 002401 CLAOSS NOT DONEI CLEAR FLAG 
2694 06474 027141 JMP EVFNX DONE 
2695 05475 047311 ADS DIDY SUBTRACT SHORTER 
2696 05476 006021 MOSS OfFLOW? 
2697 05477 027502 JMP *+3 NO 
2698 05500 061355 LDA 01 YES; SET FLAG 
2899 00501 047510 ADS DUX AND ADD LONGER 
2700 05602 017527 JSB DISPX DISPLAY POINT 
2701 05503 027472 JMP DIS3 TRY AGAIN 
2702 06504 000000 DINY NOP 
2703 05505 000000 DINX NOP 
2704 05506 000000 DIOX NOP 
2705 05507 000000 DIOY NOP 
2706 05510 000000 DIDX NOP 
2707 06511 000000 DIDY NOP 
2708 05512 000000 DIMX NOP 
2709 06513 000000 RIMY NOP 
2710 06514 000000 DIMV NOP 
2711 06515 000000 DIMG NOP 
2712 05516 067505 DIEND LOB DINX MOVE CURRENT POINT 
2713 05517 077506 SIB DiOx 
2714 05520 067604 LOB DINY 
2715 05621 077507 ST8 UIOY 
2716 05522 006400 CLO LIGHT POINT 
2717 05523 077512 ST8 DIMX 
2718 05524 077513 SIB DIMY 
2719 05525 017527 JS$ DISPX 
2720 05526 027141 JMP EVFNX 
2721* 
2722* 
2723* 
2724 05527 000000 DISPX NOP DISPLAY ROUTINE 
2725 05530 002003 SZA,RSS COMBINED MOTION? 
2726 05531 027540 JMP DIS4 NO 
2727 05532 063506 LDA DIOX YES; STEP BOTH 
2728 05533 043512 ADA DIMX X 
2720 05534 073506 STA DIOX 
2731 05535 063507 LDA DIDY AND 	̀I 
2731 05538 043513 ADA DIMY 
2732 05537 027552 JMP 0156 
2733 05540 063515 0I84 LOA DING SINGLE MOTION; 
2734 05541 002021 SSA,RSS SWAPPED? 
2735 05542 027550 JMP DIS5 YES; GO STEP Y 
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• 
2736 05543 063506 LDA DIOX NO; STEP X 
2737 05544 043512 ADA DIMX 
2738 05545 t73506 STA 010X 
2739 05546 063507 LDA 010Y 
2740 05547 027553 JMP 0136+1 
2741 05550 063507 0155 LOA OW SWAPPED; STEP Y 
2742 05551 043513 ADA DIMY 
2743 05552 073507 DIS6 STA 010Y 
2744 05553 011452 AND 8377 MASK Y 
2745 05554 001727 AL,FpALF POSITION If 
2746 05555 073563 STA DIDS SAVE Y 
2747 05556 063506 LOA DIOX GET X 
2748 05557 011452 AND 0377 MASK X 
2749 05560 033563 IOR DIDS INCLUDE Y 
2750 05561 102621 OTA DIM LIGHT UP P0/4T 
2751 05562 127527 JMP DISPX,I 
2752 05563 000000 010S NOP 
2753* 
2754* 
2755 05564 002400 OISER CLA CLEAR DONE FLAG 
2756 05565 071111 STA DISFL 
2757 05566 103121 COI OWL ERASE 'SCOPE 
2758 05567 103721 STC DISPL,C CLEAR FLAG AGAIN 
2750 05570 027141 JMP EVFNX 
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2761* 	ARC TANGENT ROUTINE 
2762 05571 014552 ARTN J38 PUSMF SAVE FLAC 
2763 05572 001175 DEF FLAC 
2764 05573 014542 JSB PUSHJ ANY MORE ARM 
2765 05574 006706 DEF ARG 
2766 05575 027603 JMP ARTAN GO DO 1 ARG 
2767 05576 014575 JS8 POPF 2 ARGS; RESTORE FLAC 
2768 05577 000000 OCT 0 POP TO A 	8 
2789 05800 115151 JSB ArNasz 2 ARG ARC TAN 
2770 05601 001175 DEF FLAC 
2771 05602 027141 JMP EVFNX 
2772* 
2773 05803 014575 ARTAN J38 POPP 
2774 05604 000000 OCT 0 POP TO A 
2775 05605 115152 JSB AIN'T 1 ARG ARC TAN 
2776 05606 027141 JMP EVFNX 
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0068 001 	SUBROUTINES 

MISCELLANEOUS PRINT ROUTINES 
2780 05607 000000 	PRNTL NOP 	PRINT LNNO AS NN,NN 
2781 05610 060653 	LDA LNNO 
2782 05611 001727 ALFIALF 
2783 05612 017622 JSB PRNT 	NN 
2784 05613 061407 LDA 856 
2785 05614 114647 JS8 OUTCH,I 
2786 05615 060653 LDA LNNU 
2787 05618 017622 JS8 PRNT 	NN 
2788 05617 061374 LOA 040 	ONE SPACE FOLLOWING 
2789 05620 114647 JSB OUTCMoI 
2790 05621 127607 JMP PRNTL,I 
2791* 
2792 05622 000000 	PRNT NOP 	PRINT 8-BIT AS NN 
2793 05623 011452 AND 8377 
2794 05624 067633 LOB PRNT2 	2 DECIMAL DIGITS 
2795 05625 017642 JSB PRNTD 	GO PRINT 
2798 05626 127622 JMP PRN1,/ 
2797 05627 000000 	PRNTN NOP 	PRINT AS NNNN 
2798 05630 067634 LDS PRNT4 	4 DECIMAL DIGITS 
2799 05631 017642 JS8 PRNTD 	GO PRINT 
2800 05832 127627 JMP PRNTN,I 
2801 05633 005637 	PRNT2 DEF **4 
2802 05634 005635 	PRNT4 DEF **1 
2803 05635 001750 DEC 1000 
2804 05636 000144 DEC 100 
2805 05637 000012 DEC 10 
2806 05640 000001 DEC 	1 
2807 05641 000000 NOP 	 TERMINATE DIVISOR LIST 
2800* 
2609 05642 000000 	PRNTU NOP 	GENERAL INTEGER PRINT ROUTINE 
2810 05643 074621 	STB 12 	SET DIVISOR POINTER 
2811 05844 006400 CLB 	 SET UP FOR DIVISION 
2812 05645 100400 DIV 	T2/I 	DIVIDE 
2813 05647 074620 $T8 Ti 	SAVE REMAINDER 
2814 05650 034621 ISZ T2 	STEP TO NEXT DIVISOR 
2815 05651 041410 ADA 060 	CONVERT TO ASCII 
2816 05652 114647 JSB DUTCH,! PRINT CHARACTER 
2817 05653 060620 LDA Ti 	PICK UP REMAINDER 
2818 05654 164621 LDS 12,1 	TEST NEXT DIVISOR 
2819 05655 006002 SIB 	 OiEND 
2820 05656 027644 JMP PRNTD*2 DO NEXT 
2821 05657 127642 JMR PRNTD,I DONE 
2822* 
2823 05660 000000 	PRNTO NOP 	PRINT A AS OCTAL 
2624 05661 065316 LDS 0M6 	6 DIGITS 
2825 05662 074644 3T8 CNTR 
2826 05663 001200 RAL 
2827 05664 070620 STA T1 
2828 05665 011355 AND 51 	FIRST DIGIT IS 1 BIT 
2829 05666 011362 AND 57 	REST ARE 3 BIT 
2830 05667 041410 ADA 560 	CONVERT TO ASCII 
2831 05670 114647 JS8 DUTCH,! 
2832 05671 060620 LDA T1 
2833 05672 001723 ALF,RAR 
2834 05673 070620 STA T1 



PAGE 0069 001 	SUBROUTINES 

2830 05674 034644 ISZ CNTR COUNT DIGITS 
2836 05675 027666 JMP 	*,47 
2837 05676 061374 LOA 040 ONE SPACE 
2838 05677 	114647 JSB OUTCH,I 
2839 05700 127660 JMP PRNTO,I 
2840* 
2841 05701 000000 PRNTC NOP TELETYPE OUTPUT ROUTINE 
2842 05702 031444 IOR 8200 
2843 05703 051446 CPA 8215 
2844 05704 027713 JMP PRNCR OUTPUT CRLF 
2845 05705 	115150 PRN1 	JSB TTO,I 
2846 05708 037720 ISZ PRNCT COUNT CHARACTERS ON THE LINE 
2847 05707 	127701 JMP PRNTC,I 
2848 05710 061447 LOA 8272 ; AS CONTINUATION MARK 
2849 05711 	115150 JSB TTO,I 
2850 05712 061446 LOA 0215 CR 
2851 05713 115150 PRNCR J38 TTO,I OUTPUT CR 
2852 05714 061324 LOA DM72 RESET CH COUNT 
2853 05715 073720 STA PRNCT 
2854 05716 061445 LOA 8212 LF 
2855 05717 027705 JMP PRN1 
2656 05720 177670 PRNCT DEC 072 COUNT TTY LINE LENGTH 
2857* 
2858* 
2859* CHARACTER READ"IN ROUTINE, IREADC,  
2860 05721 	0160000 READC NOP NORMAL PROGRAM READ ROUTINE 
2861 05722 114646 J58 INCH,I GET NEXT 
2862 05723 011443 AND 8177 TRUNCATE 
2863 05724 002003 SZA,RSS RUN BLANKS, LEADER 
2884 05725 027722 JMP *R3 
2865 05726 070652 STA CHAR 
2866 05727 051357 CPA 03 TEST 	!END OF MEDIUM' 
2867 05730 024231 JMP RECOV 
2868 05731 	051411 CPA 872 I 	■ CONTINUATION 
2869 05732 027756 JMP ROCON 
2870 05733 064646 LOB INCH WHICH INPUT DEVICE? 
2871 05734 055164 CPO TTYRR ITT? 
2872 05735 027737 JMP ROTTY GO, CHECK NO/LINE 
2873 05736 	127721 JMP READC,I 
2874* 
2075 05737 051366 RDTTY CPA 815 CR? 
2876 05740 027750 JMP RECR 
2877 05741 037720 ISZ PRNCT COUNT CHARACTERS 
2878 05742 	127721 JMP READC,I NORMAL EXIT 
2879 05743 061411 LOA 872 PRINT 
2860 05744 017701 JSB PRNTC 
2881 05745 061366 40A 815 AND CRLF 
2862 05746 017701 JSB PRNTC 
2883 05747 027754 JMP RECR+4 
2884 05750 061324 RECR 	LOA DM72 RESET CH COUNT 
2885 05751 073720 STA PRNCT 
2886 05752 061445 LOA 8212 MAKE LF TOO 
2887 05753 017701 JSB PRNTC 
2888 05754 060652 LOA CHAR 
2889 05755 127721 JMP READC,I 
2890 05756 	114646 ROCON JSB 	INCH,I IGNORE TILL CR 
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2891 
2892 
2893 
2894 
2895 

0070 

05757 
05760 
05761 
05762 
05763 

m01 	SUBROUTINES 

011443 	AND 8177 
002003 	SZAOSS 
027756 	JMP *0,3 
051357 	CPA 83 
024231 	 JMP RECOV 

2896 05764 051366 CPA 815 
2897 05765 002001 RSS 
2898 05766 027756 JMP 	0118 
289v 05767 0b4646 LOB INCH 
2900 05770 055164 CPB TTYRR TTY? 
2901 05771 002001 RSS 
2902 05772 027722 JMP READC+1 
2903 05773 061324 LDA DM72 RESET CM COUNT 
2904 05774 073720 STA PRNCT 
2905 05775 061445 LDA 8212 MAKE LF TOO 
2906 05776 017701 JSB PRNTC 
2907 05777 027722 JMP READC*I 
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001 	SUBROUTINES 

TABLE FOR SORT ROUTINE 
2910 06000 100200 SOR1B OCT 	100200,100200,100200,100200 
2911 06004 100200 OCT 100200000200000012000200 
2912 06010 100200 OCT 	100200,100200,100200,100200 
2913 06014 100200 OCT 	100200,100200,100200,100200 
2914 06020 000014 OCT 	14,6416,7420,100200 
2915 06024 003007 OCT 3007,2001,4002,25003 
2916 06030 020041 OCT 20041,21043,22045,23047 
•2917 06034 024051 OCT 24051,100011,100013,10020[ 
2918 06040 100101 OCT 	100101,41/03,42105,43107 
2919 06044 144111 OCT 	44111,45113,46115,47117 
2920 06050 050121 OCT 5012101123,52125,53127 
2921 06054 054131 OCT 54131,55200,100200,2600 
2922 REP 4 
2923 06060 100200 OCT 100200,100200,100200,100200 
2923 06064 100200 OCT 100200,100200,100200,100200 
2923 06070 100200 OCT:1002000100200000200,100200 
2923 06074 100200 OCT 100200,100200000200,100200 
2924 06100 000000 PACKC NOP 	 PACK TEXT VIA TXIN 
2925 06101 070624 STA T5 
2926 06102 011443 AND 8177 	INSURANCE 
2927 06103 064616 LOB TXIN 
2928 06104 051443 CPA 8177 	RUBOUT? 
2929 06105 026121 JMP PACKR 
2930 06106 004065 CLE,ERB 
2931 06107 054617 CPB PUL 	FULL? 
2932 06110 014220 JSB ERROR 
2933 06111 002041 SEZ,RSS 	EVEN? 
2934 06112 001727 ALF,ALF 	POSITION WORD 
2935 06113 002040 SEZ 	 ODD? 
2936 06114 140001 ADA 	1,1 	ADD IN M,8, 	HALF 
2937 06115 170001 STA 10 	OUTPUT TO BUFFER 
2938 06116 034616 ISZ TXIN 
2939 06117 060624 PACKX LUA 15 
2940 06120 126100 JMP PACKC,I 
294i* 
2942 06121 054633 PACKR CPB PAW 	ANYTHING TO RUB? 
2943 06122 126100 JMP PACKC,I NO 
2944 06123 045335 A08 EIM1 	STEP POINTER BACK 
2945 06124 074616 STB TXIN 
2946 06125 005100 BRS 
2947 06126 160001 LDA 10 	RUB OUT CH,, 	IF ANY 
2948 06127 011345 AND 8M400 
2949 06130 170001 STA 	1 ► I 
2950 08131 064646 LOB INCH 	WHICH INPUT DEVICE? 
2951 06132 055164 CPB TTYRR 	TTY? 
2952 06133 002001 RSS 
2953 06134 026117 JMP PACKX 
2954 06135 061437 LDA 8134 	OUTPUT 
2955 06136 115123 JSB PRC,I 	ON TELETYPE 
2956 06137 026117 JMP PACKX 
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2958* 	 OUTPUT ROUTINES 
2959 06140 000000 FOUT1 NOP 
2960 06141 002400 	CLA 
2961 06142 071064 	STA FOUOP 
2962 06143 061175 	LDA FLAC 
2963 06144 071065 	STA FOUSG 
2964 06145 002021 	SSA,RSS 
2966 06146 026153 	JMP *46 
2966 06147 065176 	LDS FLAC+1 
2967 06150 115153 	JSB FCM,I 
2966 06151 071175 	STA FLAC 
2969 06152 078176 	STS FLACe1 
2970 06153 060661 	LDA FORM 
2971 06154 071057 FOU1 314 FOUFM 
2972 06155 011367 	AND 817 

CLEAR 
OP FLAG 

GET SIGN 
SAVE IT 
TEST SIGN 
.0 OK 
eVE/ TAKE MODULUS 

AND STORE BACK 
IN FLAC 

GET REQUESTED FORMAT 
SET CURRENT FORMAT 
NO OF DEC PLACES 

2973 06156 070001 
2974 06157 061057 
2975 06160 001727 
2976 06161 011367 
2977 06162 003007 
2978 06163 026247 
2979 06164 071063 
2980 06165 040001 
2981 06166 006002 
2982 06167 002004 
2983 06170 002021 
2984 06171 003400 
2985 06172 007000 
2986 06173 005000 
2987 06174 046472 
2988 06175 075067 
2989 86176 065065 
2990 06177 006020 
2991 06200 034000 
2992 06201 006401 
2993 06202 007400 
2994 06203 076474 

STA 1 	SAVE IN 8 
LDA FOUPM 	GET FORMAT AGAIN 
ALF,ALF 	POSITION NO OF FIGS 
ANO 817 	MASK NO OF FIGS 
CMAONA,SZA,RSS NEGATE AND TEST 
JMP FUUEX 	011E FORMAT 
STA FOUFC 	SET CHARACTER COUNT 
ADA 1 	'NO BEFORE DEC PT 
SZ8 
	

TEST FOR NO DEC PT 
INA 
	

COUNT DECIMAL POINT 
S3A,RSS 
	

TEST IF LEGAL 
CCA 
	

MAKE IT LEGAL 
CMS 
	

MAKE POINTER 
8LS 
	

TO TABLE OF 
AD8 FOUTS 
	

POWERS OF TEN 
ST0 POURN 
	

FOR ROUNDING 
LOB FOUSG 
	

TEST SIGN 
660 
ISZ 0 
	

*1 INCREMENT, TEST ZERO 
CLB,RSS 
	

CLEAR 
CCB 
	

OR SET 
STS FOUOF 
	

0 FLAG 
2995 06204 071062 	STA FOUD 	SAVE COUNT FOR DEC PT 
2996 06205 001000 	ALS 	 MAKE POINTER TO TABLE 
2997 06206 042472 	ADA FOUTS 	OF POWERS OF TEN 
2998 06207 071066 	STA FOUFC 	FOR SCALING 
2999* 	ALL SET UP/ NOW START LOOKING AT DATA 
3000 06210 104200 	OLD FOURN,I MAKE ROUNDING 
3001 06212 115161 
3002 06213 177777 
3003 06214 105000 
3004 06215 001175 
3005 06216 105040 
3006 06217 101066 
3007 06220 071060 
3008 06221 075061 
3009 06222 115142 
6010 06223 115134 
3011 06224 041320 
3012 06225 002021 
3013 06226 026231 

J88 PW2,Z 	X,5 
DEC e1 
ABS "FAD 	ADD DATA 
DEF FLAC 
ABS "FMP 	SCALE 
DEF FOUSC,I 
STA FOTEM 	SAVE 
ST8 FOTEM*1 
JSO eNTPI1 GET DIGIT 
JSS IFX0I 	AS INTEGER 
ADA DM10 	TEST SIZE 
SSAIRSS 
JMP FOUOF 	GO COPE WITH O'FLOW 
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3014 06227 016366 FOU2 	JSB FOPHT 	PRINT 
3015 06230 126140 JMP FOUTI,I ALL DONE 
3016* 
3017* OVERFLOW WITH CURRENT FORMAT 
3018 06231 061057 FOUOF LDA FOUFm 	GET CURRENT FORMAT 
3019 06232 011367 AND 817 	MASK NO OF DECIMAL PLACES 
3020 06233 002003 SZA,RSS 	ZERO IS THE LIMIT 
3021 06234 026240 JMP FOU3 	END OF THE ROAD 
3022 06235 003400 CCA 	 NOT THERE YET; 
3023 06236 041057 ADA FOUFM 	TRY ONE LESS 
3024 06237 026154 JMP FOUI 	TRY AGAIN 
39,25* 
3026 06240 061056 FOU3 	LDA FORMF 	"FIXED" FORMAT? 
3027 06241 002002 SZA 	 0,0GENERAL" 
3028 06242 026227 JMP FOU2 	"FIXED"! OUTPUT 9'S 
3029 06243 060661 LDA FORM 	"GENERAL"! SET E FORMAT 
3030 06244 001727 ALF,ALF 	WITH SAME NO OF FIGS 
3031 06245 011367 AND 817 	I.E. 6 MORE CHARACTERS 
3032 06246 026154 JMP FOU1 	TRY AGAIN 
3033* 
3034* E FORMAT! 	*No NNNE+XX 
3035 06247 007007 FOUEX CMB,INB,SZB,RSS SET NO OF SIG FIGS 
3036 06250 065317 LOB BM? 	DEFAULT TO 7 
3037 06251 075063 STB FOUFC 	SET FIGURE COUNT 
3038 06252 006007 INB,SZB,RSS STEP IF GREATER THAN ONE 
3039 06253 007400 CCB 	 TO COUNT DECIMAL POINT 
3040 06254 005000 8LS 	 MAKE POINTER TO TABLE 
3041 06255 046472 ADS FOUTS 	OF POWERS OF TEN 
3042 06256 075067 SIB FOURN 	FOR ROUNDING 
3043 06257 002400 CLA 	 CLEAR 
3044 06260 072473 STA FOUX 	EXPONENT 
3045 06261 072474 STA FOUDF 	AND "D" FLAG 
3046 06262 065065 LOB FUUSG 	GET SIGN 
3047 06263 071065 STA FUUSG 	CLEAR SIGN 
3048 06264 061374 LDA 640 	MAKE SPACE 
3049 06265 006020 SS8 	 OR 
3050 06266 061406 LDA 855 	"'SIGN 
3051 06267 114647 JSB DUTCH,! OUTPUT SPACE OR SIGN 
4052 06270 061175 LDA FLAC 	GET DATA 
3053 06271 065176 LOB F4AC*1 
3054 06272 071060 FOUX1 STA FOTEM 	SAVE DATA 
3055 06273 078061 SIB FOTEM#1 
3056 06274 002003 SZA,RSS 	TEST ZERO 
3057 06275 028347 JMP FOUX0 	GO TYPE ZERO 
3056 06276 115154 JSB FLN,I 	UNPACK EXPONENT 
3059 06277 002002 SZA 	 TEST 0 
3060 06300 002020 SSA 	 OR -VE 
3061 06301 026310 JMP FOUX2 	SMALL ENOUGH 
3062 06302 036473 ISZ FOUX 	STEP EXPONENT 
3063 06303 061060 LDA FOTEM 	SCALE 
3064 06304 065061 LOB FOTEM*1 
3065 06305 105040 ABS ”FMP 	BY 
3066 06306 001300 DEF FL,1 	0,1 
3067 06307 026272 JMP FOUX1 	AND TRY AGAIN 
3068* 
3069 06310 003400 FOUX2 CCA 	STEP EXPONENT 
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3070 06311 042473 ADA FOUX BY sl 
3071 06312 072473 STA FOUX 
3072 1d6313 061060 LDA FOTEM GET DATA 
3073 06314 065061 LOB FOTEM+1 
3074 06315 105040 ABS sFMP SCALE 
3075 06316 001304 DEF F410 BY 	10 
3076 06317 071060 STA FOTEM SAVE DATA 
3077 06320 075061 STB FUTEM+1 
3078 06321 115154 JSB FLN,I GET EXPONENT 
3079 06322 002002 SZA TEST 0 
3080 06323 002020 SSA OR OE 
3081 06324 026310 JMP FOUX2 STILL SMALL 
3082 06325 104200 OLD FOURNII ROUND 
3083 06327 115161 JS8 PW2,I BY ADDING 
3084 06330 177777 DEC s1 
3085 06331 105000 ABS ',WAD 
3086 06332 001060 DEF FOTEM 
3087 06333 071060 STA FOTEM SAVE 
3088 06334 075061 STB FOTEm+1 
3089 06335 105020 ABS •FSB TEST FOR OVERFLOW 
4090 06336 001304 DEF FLIO 
3091 06337 002020 SSA GREATER THAN 10T 
3092 06340 026347 JMP **I OK 
3093 06341 036473 ISZ FOUX TOO BIG; ADJUST EXPONENT 
3094 06342 000000 NOP CAN SKIP 
3095 
3096 

06343 
06344 

081302 
065303 

LDA FL1 
LDB 	le41.1.i 

SET MANTISSA 
EQUAL TO ONE 

3087 06345 071060 STA FOTEM 
3098 06346 075061 STB FOTEm+1 
3008* DATA 	IS NOW 	IN THE lis*N5F. 	1 TO 9,XXX 	(OR ZERO) 
3100 06347 003400 FOUXO CCA SET EXPIRING COUNT 
3101 06350 071062 STA 'QUO FOR DECIMAL POINT 
3102 06351 016366 JSB FOPRT PRINT MANTISSA 
3103 06352 061417 LDA 8105 "En 
3104 06353 114647 JS8 OUTCH,I PRINT "En 
3105 06354 066473 LOB FOUX TEST EXP 
3106 06355 061404 LDA 853 If*If 
3107 06356 006020 SSS 
3106 06357 061406 LDA 855 OR ngo 
3109 06360 114647 JSB OUTCH,I PRINT "+" OR "s" 
3110 06361 062473 LDA FOUX GET EXPONENT 
3111 06362 002020 SSA TAKE MODULUS 
3112 06363 003004 CMA,INA 
3113 06364 115131 JSB PRN,I 	PRINT EXPONENT 
3114 
3115* 

06365 126140 JMP FOUTIII ALL DONE 

3116* PRINT ROUTINE 
3117 06366 000000 FOPRT NOP 
3118 06367 061060 LDA FOTEM GET DATA 
3119 06370 065061 LDB FOTEM+1 
3120 06371 115142 FOU4 	JS8 ENTP$1 GET DIGIT 
3121 06372 115134 JSB IFX/I AS INTEGER 
3122 06373 041320 ADA DM10 TEST SIZE 
3123 06374 002021 SSA,RSS IF BIG 
3124 06375 003400 CCA MAKE 9 
3125 06376 041364 ADA D10 
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3126 06377 070625 STA T6 SAVE DIGIT 
3127 06400 036474 ISZ FOUDF TEST AND CLEAR "0" FLAG 
3128 06401 026420 JMP FOUR "0" WAS CLEAR 
3129 06402 035063 ISZ FOUFC "0" SET; 	WAS THAT THE LAST FIGS 
3130 06403 026407 JMP *01 NO 
3131 06404 061410 LDA 860 YES; ZERO IS THE MOST 
3132 06405 114647 J38 OUTCH,I NEGATIVE SINGLE DIGIT 
3133 06406 126366 JMP FORT/I DONE 
3134 06407 061406 LDA 855 
3135 06410 114647 JSe DUTCH,! OUTPUT -SIGN 
3136 06411 002400 CLA CLEAR 
3137 06412 071065 STA FOUSG SIGN 
3136 06413 061407 LDA 856 
3139 06414 114647 JSO OUTCH,I OUTPUT "," 
3140 06415 035063 ISZ FOUFC COUNT CHARACTERS 
3141 06416 016452 	F0U7 JSB FOUTS OUTPUT DIGIT 
3142 06417 026440 JMP FOU6 
3143 06420 035062 	FOU6 ISZ FUU0 COUNT FOR DEC PT 
3144 06421 026430 JMP FOU5 
3145 06422 016452 JSB FOUTS END SUPPRESSION 
3146 06423 061407 LDA 656 P 

3147 06424 114647 JSO OUTCH,I OUTPUT 	"g" 
3148 06425 035063 ISZ FOUFC COUNT FIGURES 
3/49 06426 026440 JMP FOU6 
3150 06427 126366 JMP FOPRTII 
0151 06430 041064 	FOU5 ADA FOUOP NO "OP" ANO ZERO DIGIT? 
3152 06431 002002 SZA 
3153 06432 026416 JMP FOU7 ENO SUPPRESSION 
3154 06433 061374 LDA 840 STILL SUPPRESSING 
3155 06434 114647 J88 OUTCH,I OUTPUT SPACE 
3156 06435 038063 ISZ FOUFC COUNT FIGURES 
3157 06436 002001 RSS 
3158 06437 126366 JMP FOPRT/I 
3159 06440 060625 	FOU6 LDA T6 	GET DIGIT 
3160 06441 003004 CMA,INA SUBTRACT 
3161 06442 105/20 ASS ii,FLT DIGIT 
3162 06443 105000 ABS *FAD FROM DATA 
3163 06444 001060 DEF FOTEM 
4164 06445 105040 ABS -FMP SCALE REMAINDER 
3165 06446 001304 DEF FL10 X10 
3166 06447 071060 STA FOTEM SAVE 
3167 06450 075061 ST5 FOTEM*1 
3168 06451 026371 JMP FOU4 DO NEXT DIGIT 
3169* 
0173* DIGIT OUTPUT; TEST SIGN; TURN OFF SUPPRESSION 
3171 06452 000000 	FOUTS NOP 
3172 06453 035064 ISZ FOUOP TURN OFF SUPPRESSION 
3173 06454 061065 LOA FOUSG TEST SIGN 
3174 06455 002021 SSA,RSS 
3175 06456 026464 JMP *4.6 *VE 
3176 06457 061406 LDA 555 -SIGN 
3177 06460 114647 JS8 OUTCH,I OUTPUT -SIGN 
3178 06461 035063 ISZ FOUFC COUNT CHARACTERS 
3179 06462 002400 CLA CLEAR 
3180 06463 071065 STA FOUSG SIGN 
3181 06464 060625 LDA TO GET DIGIT 
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4182 06465 041410 ADA 060 CONVERT TO ASCII 
am 06466 114647 J58 OUTCH,I OUTPUT DIGIT 
3184 06467 035063 ISZ FOUFC COUNT FIGURES 
3185 06470 126452 JMP Fool,' MORE 
3186 d6471 	126366 JMP FOPRTFI DONE 
3187* 
3188 06472 001304 FOUTS DEF FL10 
3180 06473 008000 FOUX NOP STORAGE FOR EXPONENT 
4188 06474 000000 FOUDF NOP 0D0  FLAG 
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0077 001 	SUBROUTINES 

INPUT ROUTINES 
3193 06475 000000 FINPT NOP 
3194 06476 002002 SZA USE CHAR IF As0 
3195 06477 114640 JSB 	INPUTII 
3196 06500 060652 LOA CHAR 
3197 06501 051374 CPA B40 IGNORE SPACES 
3198 06502 026477 JMP 	**,3 
3199 06503 018601 JSB FIN6P GET 1ST DIGIT GROUP 
3200 06504 060652 LOA CHAR 
3201 06505 051407 CPA 656 IS 	IT 	,? 
3202 06506 002001 RSS 
3203 06507 026516 JMP FIN1 
3204 06510 114640 JSB 	INPUT?' 
3205 06511 002400 CLA CLEAR DIGIT COUNT 
3206 06512 072577 STA FINCT 
3207 06513 016622 JSB FING2 GET 2ND DIGIT GROIP 
4208 06514 062577 LOA FINCT COUNT DECIMAL PLACES 
3209 06515 003005 CMArINAOSS 
3210 06516 002400 FIN1 	CLA 
3211 06517 070622 STA T3 
3212 06520 036600 152 FIN3N TEST SIGN 
3213 06521 026527 JMP 	*4.6 
3214 06522 061175 LOA FLAC 
4215 06523 065176 LOB FLAC4.1 
3216 06524 115153 JSB FCMII COMPLEMENT IF NEGATIVE 
3217 06525 071175 STA FLAC 
3218 06526 075176 STB FLAC+1 
4219 06527 064652 LDS CHAR 
3220 00530 055417 CPB 8105 IS IT E? 
3221 06531 002001 RSS 
3222 06532 026551 JMP FIN2 NO EXPONENT 
3223 06533 014552 JSB PUSHF SAVE FLAC 
3224 06534 001175 DEF FLAC 
4225 06535 114040 JSB 	INPUT,I SKIP OVER E 
3226 06536 016601 JSB FINGP READ EXPONENT 
3227 06537 061175 LOA FLAC CONVERT 
3228 06540 065176 LOB FLAC+1 TO 
3229 06541 115134 JSB 	IFx,I INTEGER 
3230 06542 066600 LOB FINSN TEST SIGN OF EXP 
3231 06543 006020 SSB 
3232 06544 003004 CMA,INA 
3233 06545 040622 ADA 14 
3231 06546 070622 STA Ta 
3235 06547 014575 J88 POPF RESTORE FLAC 
3236 06550 001175 DEF FLAC 
3237* 
3238 06551 060622 FIN2 	LOA T3 GET EXPONENT 
3239 06552 065176 LOB FLAC$1 GET LO 
3240 06553 002021 SSA,R8S TEST SIGN OF EXP 
3241 06554 026563 JMP FIN4 4,  OR 0 
3242 06555 061175 LOA FLAC wVE POWER 
3243 06556 105040 FIN3 	ABS *IFMP SCALE BY 	101(.,E) 
3244 06557 001300 DEF FLO 
3245 06560 034622 ISZ 13 
3246 06561 026556 JMP FIN3 
3247 06562 128475 JMP FINPT,/ 

SIGN 
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320 
325k 
3251 
3252 
3253 
3254 
3255 
3256 
3257 
3258 
3259 
3260* 

0078 401 	SUBROUTINES 

06563 003004 	FIN4 	CMA0INA 	NEGATE EXPONENT 
06564 002003 	SZA,RSS 	OR WAS IT ZERO ? 
06565 026575 	JMP FINE 	ZERO EXPONENT 
06566 070622 	STA 13 
06567 061175 	LOA FLAC 
06570 105040 	FINS 	ABS 0FMP 	SCALE BY 10tE 
06571 001304 	OLP FL10 
06572 064622 	ISZ T3 
06573 026570 	JMP FINS 
06574 126475 	JMP FINPT,I 
06575 061175 	FINE 	LDA FLAC 	NO SCALING NEEDED 
06576 126475 	JMP FINPT•I 

3261 06577 000'400 FINCT NOP 
3262 06600 000000 FINSN NOP 
6263* 
3264 06601 000000 FINGP NOP READ GROUP OF DIGITS 
3265 06602 006400 CLB OPTIONAL SIGN 	LEADING SPACES 
3266 06603 075175 STB FLAG 	INITIALISE 
3267 06604 075176 SIB FLAC*1 
3268 06605 076577 SIB FINCT 
3269 06606 060652 LOA CHAR 	TEST SIGN 
3270 06607 051406 CPA 856 
3271 06610 007000 CMS 
3272 06611 076600 SIB FINSN 	SET SIGN IN FINSN 
3273 06612 051406 CPA 855 
3274 06613 002001 RSS 
3275 06614 051404 CPA 853 
6276 06615 114640 JS8 INPOT,I 	SKIP UNARY 4,  
3277 06616 051374 CPA 840 	SPACE? 
3278 06617 026615 JMP *•2 
3279 06620 016622 J38 FING2 	READ REMAINING STRING 
3280 06621 126601 JMP FINGP,I 
3281* 
3282 08622 000000 FING2 NOP READ UNSIGNED DIGIT STRING 
3283 06623 051417 CPA 8105 	E? 
3284 06624 126622 JMP FING2,I 
3285 06625 014277 JSB SORT 
3286 06626 126622 JMP FING2,I OP/TERM 
3287 06627 002001 RSS NUMBER 
3288 06630 026633 JMP FIN7 	OR LETTER 
3269 06631 051364 CPA U10 	3 

3290 06632 126622 JMP FING2,I 
4291 06633 105120 FIN? 	ABS •FLT 	DIGIT TO FLOATING POINT 
3292 06634 072653 STA X10T 	SAVE DIGIT 
3293 06535 076654 3T8 X10T•1 
3294 06636 061175 LDA FLAG 
3295 06637 065176 LOB FLAC•1 
3296 06640 105040 ABS 0FMP 	PREVIOUS *10 
3297 06641 001304 OEF FL10 
3208 06642 105000 ABS "FAD 	•DIGIT 
3299 06643 006653 DEF X1OT 
3300 06644 071175 STA FLAG 
3301 06645 075176 ST8 FLAC+1 
3302 06646 036577 ISZ FINCT 
3303 06647 114640 JSB INPUT,! 
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4304 0bb50 051374 
	

CPA 040 
3305 06651 128622 
	

JMP FING2III 
3306 06652 026623 
	

JMP FING2+1 GET NEXT DIGIT 
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3308 	06653 000000 	MIT 	DEC 0. 
3309* 
3310* 	READ ROUTINE FOR 	'ASK' 	INPUT 
3311* 	ACCESSED BY 	VJSB INPU1,I 1 	VIA 	IREADPI 
3312 06655 000000 	READ1 NOP 
3313 06856 115124 J$8 ROC,/ 
3314 06657 051440 CPA 8137 	BACK ARROW1START AGAIN 
3315 06660 028477 JMP FINPT+2 
3316 06661 051443 CPA 8177 	RUBOUT, IGNORE 
3317 06662 026656 JMP READ1+1 
3318 06663 051364 CPA 812 	LINEFEED DITTO 
3319 06664 026556 JMP READ1+1 
3320 06663 051442 CPA 8176 	ESCAPE/ LEAVE UNCHANGED 
3321 06666 002001 RS$ 
3322 06667 126655 JMP READleI 
3323 06670 104200 OLD PTI,I 	GET OLD VALUE 
3324 06872 126475 JMP FINPT,I 



3330 
3331 
3332 
3333 
3334 
3335 
3336 

06676 014401 
06677 014277 
06700 026703 
06701 026676 
08702 026676 
06703 062705 
06704 128673 
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3326* 	READ NEXT NON.ISPACE TO At RUN THROUGH TO TERMINATOR 
3327 06673 000000 GET1 NOP 
3328 06674 014316 
3329 06675 072705 	 SAVE CHARACTER 

OP/TERM 
Num8ERt IGNORE 
LETTER ►  IGNORE 

3337 06705 000000 GETEM NOP 
3338* 
3339* 	ARS ROUTINE; CALL IS 
3340* 	JS8 PUSHJ 
3341* 	DEF ARG 
3342* 	NO ARGUMENT RETURN 
3343* 	ARGUMENT READ O,K, RETURN 
3344 06796 060652 ARG 	LOA CHAR 
3345 0670/ 051405 	CPA 864 
3346 06710 002001 	RSS 
3347 06711 024327 	JMP POPJ 
3348 06712 134617 	ISZ Mel 
3349 06713 014042 	J58 PUSHJ 
3350 06714 004761 	DEF EVAL•1 
3351 06715 024327 	JMP POPJ 

IS CHAR A COMMA? 

NO ARGUMENT 
STEP RETURN 

JS8 SPNOR 
STA GETEM 
J58 GETC 
JS8 SORT 
JMP 01.3 
JMP *.3 
JMP *04 
LOA GETEM 
JMP GET1,I 
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3353* 
3354* 
3355* 
3356* 
3357* 
3356* 

0082 001 	SUBROUTINES 

RECURSIVE SUBROUTINE TO FIND A VARIABLE OR 
TO SET UP A NEW VARIABLE, 
ENTRY AT 	IGTARGI CHECKS NATURE OF 1ST CHARACTER 
OF NAME? 	ENTRY AT 	'GTARG.IP SKIPS A CHARACTER FIRST, 
ENTRY AT GTVAR ASSUMES THAT CURRENT 	'CHAR' 	IS 
VALID 1ST CHARACTER OF NAME, 

3359 06716 014401 J68 GETC SKIP A CHARACTER 
3360 06717 014316 GTARG JS8 SPNOR 
3361 06720 014277 J$8 SORT 
3362 06721 000000 NOP OP/TERM 
3363 06722 014220 JSB ERROR OR NUMBER 
3364 06723 051361 CPA HO F 
3365 06724 027046 JMP GTF SET UP F OPTION 
3366 06725 060652 GTVAR LDA CHAR ALPHABETIC? 0,K, 
3367 06726 001727 ALF,ALF 
3368 06727 070645 STA ADD 
3389 06730 014401 JSB GETC 
3370 06731 	014277 JSB SORT 
3371 06732 028744 JMP GTSCH OP/TERM? TRY SUBSCRIPT 
3372 06733 000000 NOP NUMBER 
3373 06734 060552 LDA CHAR ADD IN 2ND CM 
3374 06735 040645 ADA ADD 
3375 06736 070645 STA ADD 
3376 06737 014401 J88 GETC IGNORE REST 
3377 06740 014277 J$8 SORT 
3378 06741 026744 JMP GTSCH 
4379 06742 028737 JMP 	*4,3 IGNORE MORE NUMBERS 
3380 06743 026737 JMP OR LETTERS 
3381 06744 051361 GTSCH CPA 86 C 
3382 06745 026761 JMP GTSUB 
3383 06746 002400 CLA 
3384 06747 071071 STA SUBS 
3385 06750 060655 LOA BUFR 
3386 06781 064645 LOB ADD 
3387 06752 050654 CPA LASTV ALL DONE? 
3388 06753 026777 JMP GTNEw GO ADD TO LIST 
3389 06754 154000 CPB 00,I COMPARE NAME 
3390 06755 027027 JMP GTFND SAME 
3391 06756 002004 /NA 
3392 06757 	140000 ADA 00,1 TRY NEXT 
3393 06760 026752 JMP 	*4,6 
3394* 
3395 06761 060645 GTSUB LDA ADD PRESERVE NAME 
3396 06762 014532 JS8 PUSHA 
3397 06763 014542 J56 PUSHJ GET SUBSCRIPT 
3390 06764 004761 DEF EVALwl 
3399 06765 014612 JSB POPA RESTORE NAME 
3400 06766 070645 STA ADD 
3401 06767 014342 JSB PARTS 
3402 08770 061175 LDA FLAC 
3403 06771 	065176 LOB FLAC+1 
3404 06772 	115134 JSB 	IFX,I CONVERT SUBS TO INTEGER 
3405 06773 001000 ALS 2 WORDS/NUMBER 
3406 06774 002020 SSA TEST .VE SUBSCRIPT 
3407 06775 014220 JS8 ERROR 
3408 06776,026747 JMP GTSCH+3 
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4409* 
3410 06777 041071 GTNEW ADA SUBS 	TEST SPACE 
3411 07000 041356 ADA 62 
3412 07001 003104 CMA,CLE,INA 
3413 07002 040617 ADA PDL 
3414 07003 002041 SEZ,RSS 
3415 07004 014220 JSB ERROR 
3416 07005 060654 LDA LASTV 
4417 07006 174000 ST8 08pI 	SET UP NAME 
3418 07007 070001 STA 	113 
3419 07010 041071 ADA SUBS 
3420 07011 041356 ADA 02 
3421 07012 070634 STA PT1 	SET UP PT1 
3422 07013 041356 ADA 62 
4423 07014 070654 STA LASTV 	UPDATE LASTV 
3424 07015 061071 LDA SUBS 	SET UP LENGTH 
3425 07016 041357 ADA 63 
3426 07017 006004 INB 
3427 07020 170001 STA 160 
3428 07021 002400 CLA 	ZERO NEW VARIABLES 
3429 07022 006004 INB 
3430 07023 054054 CPB LASTV 
3431 07024 027042 JMP GTEX 	ALL DUNE 
3432 07025 170001 STA 	18,1 
3433 07026 027022 JMP 	tte4 
3434* 
3435 07027 002004 GTFND INA 
3436 07030 070001 STA .1 SAVE PTR TO LENGTH 
3437 07031 041071 ADA SUBS 
3438 07032 002004 INA 
3439 07033 070634 STA PT1 	SET PT! 
3440 07034 061071 LDA SUBS 	TEST LENGTH 
3441 07035 041357 ADA 83 
3442 07036 003004 CMA,INA 
3443 07037 140001 ADA 10 
3444 07040 002020 SSA 
3445 07041 014220 JSB ERROR 	OFF END OF ARRAY 
3446 07042 041356 GTEX 	ADA 82 	SET UP LENGTH 
3447 07043 003004 CMApINA 
3448 07044 071070 STA GIL 
3449 07045 024427 JMP POPJ 
3450* 
3451 07046 061121 GTF 	LDA CMCUR 	SET POINTER TO FCOM BUFFER 
3452 07047 070634 STA PT1 
3453 07o50 061122 LDA CMC0R+1 
3454 07051 071070 STA GTL 
3455 07052 014401 JSB GETC 	SKIP REST OF NAME 
3456 07053 014277 JSB SORT 
3457 07054 024327 JMP PUPJ 	OP/TERM 
3450 07055 027052 JMP 
4459 07056 027052 JMP *.4 
3464* 
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0084 001 	STANDARD I/O ROUTINES 

TELETYPE INPUT/OUTPUT ROUTINES 
3464 07057 000000 TTOUT NOP 	 TTY 0/P 
3465 07060 102100 STF 0 	INSURANCE 
3466 07061 065104 LOB TTYSW 	OuBUSY 
3467 07062 006003 SZB,RS$ 
3468 07063 027075 JMP TTO1 
3469 07064 J65101 LOB TTOP 	MAKE III' AN OUTPUT DEVICE 
3470 07065 106617 OTB TTY 
3471 07066 065100 LOB ITTON 	SET 0/P IR ROUTINE 
3472 07067 074034 STB ITTJ 
4473 07070 102617 OTA TTY 	OUTPUT THE CHARACTER 
3474 07071 103717 STC TTY,C 	AND START THE TTY 
3475 07072 002400 CLA 	 SET BUSY 
3476 07073 071104 STA TTYSW 
3477 07074 127057 JMP TTOUT0I 
3478w 
3470 07075 065074 TT01 LOB TTBFI 	STEP BUFFER POINTER 
3480 07076 006004 INS 
3401 07077 055076 CPB TTBFI 	CIRCULARLY 
3482 07100 065073 LDS TWO 
3483 07101 055075 CPB TTBFO 	WAIT TILL ROOM 
3484 07102 027101 JMP *.1 	FOR ONE MORE 
3485 07103 171074 STA TTBFI,I STORE CHARACTER IN BUFFER 
3486 07104 075074 SIB TTBFI 	UPDATE BUFFER POINTER 
3487 07105 127057 JMP TTOUT,I 
3488* 
4409* 
3490 07106 000000 MO NOP 	 TTY 0/P IR ROUTINE 
349; 07107 071072 STA ITTA 	SAVE A 
3492 07110 061075 LDA TTBFO 	ANY OUTPUT? 
3493 07111 051074 CPA TTBFI 
3494 07112 027125 JMP ITTX 	NO MORE 
3495 07113 161075 LDA TTBFO,I OUTPUT THE CHARACTER 
3496 07114 102617 OTA TTY 
3497 07115 103717 SIC TTY,C 	START THE TTY 
3498 07116 061075 LDA TTBFO 	STEP BUFFER POINTER 
3499 07117 034000 ISZ 0 
3500 07120 051076 CPA TTBFI 	CIRCULARLY 
3501 07121 061073 LDA TTBFO 
4502 07122 0/1075 STA TTBFO 
3503 07123 061072 LDA ITTA 	RESTORE A 
3504 07124 127106 JMP 	ITTO,I 
3505* 
3506 07125 035104 ITTX ISZ TTYSW 	SET NOT BUSY 
3507 07126 107717 CLC TTY,C 	TURN OFF HARDWARE 
3508 07127 027123 JMP *04 
4509* 
3510* 
3511* 
3512 07130 000000 TTYRI NOP 	 IR INPUT 
3513 07131 107717 CLC TTY,C 	CLEAR HARDWARE 
4514 07132 035105 ISZ TTYFL 	SET SOFTWARE FLAG 
3515 07133 127130 JMP TTYRI,I 
3516* 
3517 07134 000000 TTYR1 NOP 	 SILENT TTY READ 
3518 07135 061102 LDA TTIPS 
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3519 07136 017144 JSB TTYRD 
3520 07137 	127134 JMP TTYR1,/ 
3521* 
3522 07140 000000 	TTYR2 NOP TTY READ WITH ECHO 
3522 07141 	061103 LDA TTIP 
3524 07142 017144 JSB TTYRD 
3525 07143 	127140 JMP TTYR2,I 
3526* 
3527 07144 000000 	TTYRD NOP TELETYPE INPUT 
3528 07145 	102100 STF 0 ENABLE INTERRUPT 
3529 07146 065104 LOB TTYSw WAIT FOR OUTPUT 
3530 07147 006003 SZB,RSS 
3531 07150 027146 JMP **2 
3532 07151 	102617 OTA ITT SET UP OPTIONS 
3533 07152 061077 LDA 	ITTIN SET UP IR JUMP 
3534 07153 070034 STA ITTJ 
3535 07154 	103717 SIC TTY,C ENABLE TTY 
3536 07155 061105 LOA TTYFL WAIT FOR INPUT 
3537 07156 002003 SZA,RSS 
3538 07157 027155 JMP 
3539 07160 002400 CLA 
3540 07161 	071105 STA TTYFL CLEAR INPUT BUFFER 
3541 07162 	102517 LIA TTY GET CHARACTER 
3542 07153 	127144 JMP TTYRD,I 
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3544 07164 000000 	HSR/N NOP HIGH SPEED READER 
3545 07165 002400 CLA SET TIMER 
3546 07166 073206 STA HSRCT 
3547 07167 061106 	HSRD2 LDA HSRFL WAIT FOR INPUT 
3540 07170 002002 MA 
3549 07171 	027175 JMP HSGO FOUND SOME 
3550 07172 037206 151 HSRCT 
3551 07173 027167 JMP HSR02 TRY AGAIN 
3552 07174 014220 JS8 ERROR WAITED TOO LONG 
3553* 
3554 07175 006400 	HSGO CLB CLEAR FLAG 
3535 07176 075106 STB HSRFL 
3556 07177 	102515 LIA HSR READ INPUT 
3557 07200 	103715 SIC H$RIC ASK FOR ANOTHER 
3558 07201 	127164 JMP HSR/NII 
4559* 
3580 07202 000000 	HSRI NOP HSR IR ROUTINE 
3561 07203 	107715 

CLC H3R,C CLEAR HSR 
3562 07204 035106 ISZ HSRFL SET PROGRAM FLAG 
3563 07205 127202 JMP HSRIi I 
3584 07206 000000 	HSRCT NOP TIMER COUNT 
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3566 
3567 
3568 

0087 

07207 
07210 
07211 

#01 	STANDARD I/O ROUTINES 

000000 	HUNCH NOP 
065107 	LOB PNCMF 
006003 	SZSOSS 

HIGH SPEED PUNCH ROUTINE 

WAIT FOR 	'NOT BUSY' 
3569 07212 027210 JMP *.2 
3570 07213 006400 cLa SET 	'BUSY,  
3571 07214 075107 ST8 PNCMF 
3572 07215 102616 OTA PNCH OUTPUT CHARACTER 
3573 07216 103716 STC PNCM.0 
3574 07217 127207 JMP HPNCH,I 
3575* 
3576 07220 000000 HPNI NOP HO, PUNCH INTERRUPT ROUTINE 
3577 07221 035107 ISZ PNCMF CLEAR 	'BUSY,  
3578 07222 107716 CLC PNCH,C CLEAR HARDWARE 
3579 07223 127220 JMP HPNI,I 
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3582 
3583 
3584 
4505* 
3586 
3587 

0088 801 	STANDARD I/O ROUTINES 

07224 000000 	LPIR 	NOP 	 LINEPRINTER IR ROUTINE 
07225 035110 	ISZ LP8S 
07226 	107714 	CLC LINEP,C 
07227 	127224 	JMP LPIR,I 

07230 000000 	LPOUT NOP 	 LINEPRINTER OUTPUT 
07231 	011443 	AND 8177 

alsos 07232 051364 CPA 812 	LF 
3589 07233 127230 JMP 1,POUTII 	IGNORE LF 
3590 07234 051365 CPA 814 	FORM'FEED 
3591 07235 027251 JMP LPCR+1 
3692 07236 051360 CPA 015 	CR 
3593 07237 027250 JMP LPCR 
3594 07240 037266 ISZ LPCT 	TOO MANY FOR ONE LINE? 
3595 07241 027253 JMP LPi 	OK 
3506 07242 073267 STA LPTEM 	TOO MANYI SAVE CHARACTER 
3597 07243 061364 LOA 012 
3598 07244 017255 JSS LPOU2 	OUTPUT CARRIAGE RETURN 
3599 07245 063267 LOA 1,PTE,4 	RESTORE CHARACTER 
3600 07246 065325 LOB DM80 	SET COUNT INCLUDING CM 
3601 07247 027252 JMP 01,1 
3602 07250 001364 LPCR 	LDA 812 	SET LINEFEED 
3603 07251 065326 LDB DM81 	RESET CHARACTER COUNT 
3604 07252 077266 STB LPCT 
3605 07253 017255 LPi 	JS8 LPOU2 	OUTPUT TO LINEPRINTER 
3606 07254 127230 JMP LPOUT,I 
3607* 
3608 07255 000000 00U2 NOP 	 ACTUAL CHARACTER OUTPUT 
3609 07256 065110 LOB 063 	WAIT FOR NOT BUSY 
0610 07257 006003 MOSS 
3611 07260 027256 JMP 01,2 
4612 07261 102614 OTA LINEP 	OUTPUT CHARACTER 
3613 07262 002400 CLA 
3614 07263 071110 STA 4P8&, 	SET BUSY 
3615 07264 103714 SIC LINEPIpt START HARDWARE 
3616 07265 127255 JMP LPOU2, / 
3617* 
3618 07266 177657 OCT 	DEC ‘.61 
3619 07267 000000 LPTEM NOP 
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INTERRUPT ROUTINES 

3623 07270 000000 DMAI1 NOP DMA1 	INTERRUPT ROUTINE 
3624 07271 035112 ISZ DFLAG SET DONE FLAG 
3625 07272 103106 CLF DMA1 CLEAR DMA1 HARDWARE 
3626 07273 127270 JMP DMAII,I 
3627* 
3628 07274 000000 DMAI2 NOP DMA2 INTERRUPT ROUTINE 
3629 07275 107712 CLC MTD,C CLEAR MT DATA 
3630 07276 107707 CLC DMA2,C CLEAR DMA 
3631 07277 127274 JMP DMAI2pI 
3632* 
3633 07300 000000 MTCI NOP MT CONTROL INTERRUPT 
3634 07301 107713 CLC MTC,C CLEAR CONTROL 
3635 07302 107712 CLC MTD,C ABORT FURTHER DATA 
3636 07303 107707 CLC DMA2,C MAKE SURE DMA DEAD TOO 
3637 07304 035113 ISZ BUFLG SET DONE FLAG 
3638 07305 127300 JMP MTCIFI 
3639* 
3640 07306 000000 UISI NOP DISPLAY; ERASE DONE 
3641 07307 106721 - CLC DISPL CLEAR INTERRUPT 
3642 07310 035111 ISZ DISFL SET DUNE FLAG 
3643 07311 127306 JMP DISI,I RETURN FROM INTERRUPT 
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3646* 	FLOATING POINT TO FIXED POINT CONVERSION 
4647* 	CALLING SEQUENCE'', 
3648* 	OLD X OR EQUIVALENT 
3849* 	JSB IFIX 
3650* 	RESULT AS INTEGER IN A 
3651* 	TRUNCATES TO LARGEST INTEGER OF CORRECT SIGN 
3652* 	IN CASE OF OVERFLOW; NOTE CHANGE FROM HP 
3653* 	BENNETT 74 JULY 24 
3654 07312 000000 IFIX NOP 
3655 07313 071310 
3656 07314 115154 
3657 07315 002020 
3658 07316 027345 
3659 07317 003004 
3660 07320 041367 
3661 07321 002020 
3662 07322 027337 
3663 07323 002002 
3664 07324 043350 
3665 07325 073330 
3666 07326 060001 
3667 07327 060310 
3660 07330 000000 
3669 07331 103101 
3670 07332 002020 
3671 07333 005004 
3872 07334 060001 
3673 07335 102301 
3674 07336 127312 
3675 07337 061462 FIX2 
3676 07340 065310 
3677 07341 006020 
3678 07342 003000 
3679 07343 102101 
3680 07344 127412 
3681* 
3682 07345 002400 FIX1 
3683 07346 103101 
3684 07347 127312 
3685* 
3686 07380 1o1020 FIX' 

STA FT1 
JS8 FLN,I 	UNPACK LO AND EXP 
SSA 	 TEST SIZE 
JMP FIX1 	SMALL 
CMA,INA 	COMPUTE NO OF SHIFTS 
ADA 817 
SSA 
JMP FIX2 
SZA 
ADA FIXI 
STA 01#3 
LOA 1 
LOB FTI 
NOP 
CLO 
SSA 
!NB 
LDA 
SOS 
JMP IFIX,I 
LDA BMAX 
LOB FT! 
SSB 
CMA 
STO 
JMP IFIX,I 

CLA 
CLO 
JMP IFIX,I 

ASR 16 

TEST SIZE 
LARGE 

MAKE ASR INSTRUCTION 

LO (IN CASE ExP417) 
HI 
BECOMES ASR 
IN CASE EXP0117 
TEST NEXT BIT 
ROUND/ CAN SET O'FLd 
TRANSFER RESULT TO A 
TEST OIFLOW ON ROLNDING 
OK 
DIPLOM; SET LARGEST •VE 
GET SIGN 
TEST SIGN 
SET MOST OE IF eVE 
SET O'FLOW FLAG 

SMALL; SET ZERO 
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3606* 	FLOATING POINT NEGATE 
3689* 	CALLING SEQUENCE,. 
3690* 	OLD X OR EQUIVALENT 
3691* 	JSB ,.FCM 
3692* 	BENNETT VERSION, 74 JULY 24 
3693 07351 000000 ,,FCM NOP 
3694 07352 071310 	STA FT1 
	

SAVE HI 
3695 07353 115154 	JSB FLNFI 	SPLIT 
3696 07354 006003 	SZB,RSS 	L0110 ? 
3697 07355 027365 	JMP FCM1 	GO TEST SPECIAL CASES 
3698 07356 007004 	CMO,INO 	NEGATE LO/ NO CARRY 
3699 07357 001200 	RAL 	REPOSITION EXPONENT 
3700 07360 011452 	AND 5377 
4701 07361 044000 	A08 0 	a INCLUSIVE OR TO LO 
3702 07362 061310 	LDA FT! 	DEAL WITH HI 
3703 07363 003000 	CMA 
3704 07364 127351 	JMP wIFCM,1 
3705* 
3706* 	SPECIAL CASES WITH LO*0 ARE 
3707*HI*100000: RES*040000, E INCREMENTED/ OfFLOW IF E*177 
3706*HI*0400001 RES*100000, E OECREMENTEO, UfFLOW IF Eme200 
3709 07365 065310 FCM1 LOB FT1 	GET HI 
3710 07366 055354 	CPS UMIN 	IS IT 100000 ? 
3711 07367 027400 
3712 07370 055461 
3713 07371 027410 
3714 07372 001200 
3715 07373 011452 
3716 07374 070001 
3717 07375 061310 
3718 07376 003004 
3719 07377 127351 
3720* 
3721 07400 051443 
3722 07401 027420 
3723 07402 002004 
3724 07403 0.01200 
3725 07404 011452 
0726 07405 070001 
3727 07406 061461 
3728 07407 127351 
3729* 
3730 07410 051344 FCM3 
3731 07411 027423 
3732 07412 041335 
3734 07413 001200 
3734 07414 011452 
3735 07415 070001 
3736 07416 061354 
3737 07417 127351 
3738* 
3739 07420 061462 FCMS 
3740 07421 061336 
3741 07422 127351 
3742* 
3743 07423 002400 

CPA 8M200 	UNDERFLOW ? 
JMP FCM6 	SET ZERO 
ADA BM1 	DECREMENT EXP 
RAL 
AND 8377 
STA 1 
LDA $MIN 	MAKE HI 
JMP "FCM,I 

LOA BMAX 	O'FLOW 
LDA Bm2 	SET LARGEST 
JMP 

JMP FCM2 	1ST SPECIAL CASE 
CPS BPLUS 	IS IT 040000 ? 
JMP FCM3 	2ND SPECIAL CASE 
RAL 	REPOSITION EXPONENT 
AND 8377 
STA 1 	B IS NOW CORRECT 
LDA FT1 	DEAL WITH HI 
CMA/INA 	NEGATE/ NO OIFLOW 
JMP ,,,FCM,I ALL DONE 

FCM2 CPA B177 
	

EXP 01 FLOW ? 
JMP FCMS 
	

SET LARGEST POSSIBLE 
INA 
	

INCREMENT EXP 
RAL 
	

POSITION 
AND B377 
STA 1 
LDA BPLUS 	MAKE HI 
JMP ,,FCM,I 

FCM6 CLA 	U'FLOW 
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3744 07424 006400 	CLS SET ZERO 
3745 07425 127351 	PIP 	.,FCM,I 
4746* 
3747* 
6746* COMMAND INPUT SUFFER 
3749 07428 000000 	COMIN 83S 	109 
4750 07603 COME 	EQU * 
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3752* 
3753* 
375* 
3755* 

0093 #01 	FLOATING POINT ROUTINES 

SCALE BY POWER OF 21 	.PWR2 
CALLING SEQUENCE., 
OLD X OR EQUIVALENT 
JSB ,PWR2 

3756* DEC N NOT DEF N11 
3757* SCALES x BY 21'N 
3758* BENNETT VERSION, 	74 JULY 24 CHECKS 
3759* FOR OVER AND UNOERFLOw 
3760 07603 000000 ,PWR2 NOP 
3761 07604 002003 SZA,RSS 	X*0 ? 
3762 07605 027625 JMP PWRX 	YES; 	ANS:10 
3763 07606 071310 STA FT1 	SAVE HI 
3764 07607 115154 JSB 'Of/ 	UNPACK LO 	EXP 
3760 07610 143603 ADA ,PWR2,/ ADD POWER OP 2 TO EXP 
3766 07611 041444 ADA 8200 	TEST UNDERFLO0 
3767 07612 002020 SSA 
3768 07613 027627 JMP PWRUF 	UNDERFLOW 
3769 07614 041345 ADA 8M400 	TEST OVERFLOW 
3770 07615 002021 SSA,RSS 
3771 07616 027632 JMP PWROF 	OVERFLOW 
3772 07617 041444 ADA 8200 	RESTORE EXPONENT 
3773 07620 001200 RAL 	 POSITION EXPONENT 
3774 07621 011452 AND 8377 	TRUNCATE 
3775 07622 030001 IOR 1 	ADD IN LO 
3776 07623 070001 STA 	1 
3777 07624 061310 LDA FT1 	RESTORE HI 
3778 07625 037603 PWRX 	.ISZ 	eP#R2 	STEP TO EXIT 
3779 07626 127603 JMP 4PWR2,I 
3780* 
3781 07627 002400 PWRUF CLA 	 UNDERFLOW; SET ZERO 
3782 07630 006400 CLB 
3783 07631 027625 JMP PWRX 
3784* 
3785 07632 061310 PWROF LDA FT1 	OVERFLOW; GET SIGN 
3786 07633 002020 SSA 	 eVE ? 
3787 07634 027640 JMP PWROM 	YES 
3788 07635 061462 LDA 8MAX 	NO; SET LARGEST POSITIVE 
3789 07636 065336 LDB 8M2 
3790 07637 027625 JMP PWRX 
3791 07640 061354 PWROM LDA $MIN 	SET LARGEST NEGATIVE 
3792 07641 065451 LOB 8376 
3793 07642 027625 JMP PWRX 
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479t* ABSOLUTE VALUE 
3796* CALLING SEQUENCE,, 
3797* OLD X OR EQUIVALENT 
4798* JS8 ABS 
3799 07643 000000 ABS 	NOP 
3800 07644 002021 SSA,RSS Xa0 ? 
3801 07645 	127643 JMP AB8,/ NO? 	ANSaX 
3802 07646 	115153 JS8 FCM,I NEGATE 
3803 07647 	127643 JMP ABS,I A/49*X 
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3805 
3806w 
aseq* 
3806* 

0095 *01 	FLOATING POINT ROUTINES 

07850 000000 	ENTIE NOP 	ENTIER ROUTINE 
CALL 	IS 	COLD ARG) 	PUT ARG IN A 	8 
JSB ENTIE 
RESULT IS NORMALISED FP IN A 	8 

3809 07651 071177 STA Fl 	SAVE HI 
3810 07652 060001 LDA 	1 LC) AND EXP TO A 
3811 07553 011452 AND 8377 MASK OFF EXP 
3812 07654 001300 RAR POSITION; 	WRONG 	IF EXP goVE 
3613 07655 003004 CMA,INA NEGATE 
3814 07658 002021 SSA,RSS SMALL': 
3815 07657 027703 JMP ENT1 EXP EVE OR ZERO; SMALL 
3816 07660 041371 ADA 827 LARGE? 
3817 07661 002020 SSA EXP271 LARGE 
3818 07662 027701 JMP ENT2 EXIT WITHOUT CHANGING ARG 
3819 07663 041340 ADA 8M10 ExPai17? 
3820 07664 002020 SSA 
3821 07666 027674 JMP ENT3 LOSE 007 BITS 
3822* LOSE 10027 SITS 
3823 07666 043707 ADA ENTM1 MAKE POINTER TO MASK 
3824 07667 160000 LOA 	0,1 GET MASK 
3828 07870 011177 AND Fl MASK HI 
3826 07671 071177 STA Fl SAVE MI 
3827 07672 061452 LDA 8377 MASK FOR LO 
3828 07673 027677 JMP ENT3+3 
3829* 
3830 07674 043710 ENT3 	ADA ENTM2 MAKE POINTER TO MASK 
3831 07675 160000 LDA 	0,1 GET MASK 
3832 07676 031452 IOR 8377 DON'T LOSE EXP 
4833 07677 010001, AND 	1 MASK 1,0 
3834 07700 070001 STA 	1 MOVE RESULT TO 40 
3835 07701 051177 ENT2 	LDA Fl PICK UP HI 
3836 07702 127650 JMP ENTIE,I 
3837* 
3838 07703 061177 ENT1 	LDA Fl GET SIGN bIT 
3839 07704 011354 AND 8mIN m41 	IF 	*VE 
3840 07705 006400 CL$ CLEAR LO 	EXP 
3841 07706 127650 JMP ENTIE,I 
3842* 
3843 07707 001336 ENT01 	DEF 8M1 
3844 07710 001355 ENTM2 DEF• 8M1+16 
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4846* 
4847* 
3848* 
3849* 
4850* 
3851* 

0096 001 	FLOATING POINT ROUTINES 

SINGLE ARGUMENT ARC TANGENT 
CALLING SEQUENCE.. 
OLD X OR EQUIVALENT 	 • 

JSE ATAN 
CALCULATES ARCTAN(X) 
RESULT IN RANGE +P/72 TO P1/2 	 • 

3852 07711 	000000 	ATAN NOP 
3853 07712 	071214 STA 	F'7 SAVE ARGUMENT, 	X 
3854 07713 075225 SIB F7+1 
3855 07714 ObilWtn LOA 	1 EXPONENT . TO A 
3866 07715 011452 AND 0377 
4857 07716 	071411 STA FT2 SAVE EXPONENT 
3858 07717 002002 SZA 
aseop 07720 000010 SLA AUS(X)21, 
3860 07721 	027760 JMP ATN1 NO 
3861 07722 061302 LDA FL1 GET 	1 
3862 07723 065303 LOB FL1+1 
3863 07724 	a05060 ABS mFDV Uml/X 
3864 07725 001214 DE, F7 
3865 07726 071216 	ATN4 STA Pb SAVE U 
3866 07727 075217 STB F8+1 
3867 07730 	/05040 ABS 	fikFMP Ut2 
3868 07731 	001216 DEF F8 
3869 07732 	115161 JSB PW2,I DOUBLE IT 
3870 07733 000001 DEC 	1 
3871 07734 	105020 ABS *FSB 2*U1'2IP1 
3872 07735 001302 DEF FL1 
3873 07736 	115155 JSB CHSFI EVALUATE CHM' 
3874 07737 007/72 DEF ATNC 
3875 07740 	105040 ABS +FMP YmU*CHEBY(2*ut2+1) 
3876 07741 	001216 DEF F8 
3877 07742 071220 STA F9 SAVE Y 
3870 07743 075221 ST0 F9+1 
337D 07744 061311 LDA FT2 PICK UP EXPONENT 
3888 07745 002002 SZA 
3881 07746 000010 SLA ABS(X)2.1 
3882 07747 027763 JMP ATN5 NO 
3083 07750 061214 LOA F7 GET SIGN 
3884 07751 	002020 SSA X40 ? 
3805 07752 027766 JMP ATN3 
3886 07753 061230 LOA FLPI2 GET PI/2 
3087 07754 065231 LOB FLPI2+1 
3800 07755 	105020 ABS APFSB ANS4PI/2mY 
3889 07756 001220 DEF F9 
3890 07757 	127711 JMP ATAN,/ 
4891* 
3892 07760 061214 	ATN1 LDA F7 UmX 
3893 07761 	065215 LOB F7+1 
3894 07762 027726 JMP ATN4 
4895* 
3896 07763 061220 	ATN5 LDA F9 ANSIIY 
3897 07764 065221 LOB F94.1 
3898 07765 	127711 JMP ATAN I I 
3899* 
3900 07766 061232 	ATN3 LOA FLMP2 GET 'P1/2 
3981 07767 065233 LDB FLMP2+1 
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aim 07770 027759 JMP ATN1*3 	ANS**PI/2*Y 
3903 07771 127711 JMP ATAN,I 
3904* 
3905 07772 106671 ATNC DEC ,1,33034E!8,8,64888E.8,.56,99186E,,8 
3906 10000 040033 DEC 4.521037E,60.2,6215195Es5/1.8574297E*4 
3907 10006 122573 DEC 191,381195004E03,0611135542060P,105892924 
3908 10014 070320 DEC 1,7027471744 
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4910* 	2 ARGUMENT ARC TANGENT 
3911* 	CALLING SEQUENCE,, 
3912* 	OLD X OR EQUIVALENT 
3913* 	JSB ATAN2 
3914* 	DEF Y 
3915* 	CALCULATES ARCTAN(X/Y) 
3916* 	RESULT IN RANGE !PI TO PI 
3917* 	BENNETT, 74 JULY 22 
3918 low 000000 ATAN2 NOP 
3919 10020 071412 	STA FT3 	SAVE SIGN OF X 
3920 10021 162017 	LDA ATAN2,I GET POINTER TO Y 
3921 10022 036017 	ISZ ATAN2 	STEP RETURN 
3922 10023 071313 	STA FT4 	SET POINTER TO Y 
3923 10024 161313 	LDA FT4,/ 	GET SIGN OF Y 
3924 10025 002003 	SZA,RSS 
3925 10026 026054 	JMP ATN20 	Y IS ZERO 
3926 10027 061312 	LOA FT3 	RESTORE HI X 
3927 10030 105060 	ABS "FDV 	X/Y 
3928 10031 101313 
3929 10032 115152 
3930 10033 071314 
3931 10034 161313 
3932 10035 002021 
3933 10036 028046 
3934 10037 061312 
3935 10040 002020 
4936 10041 026050 
3937 10042 061314 
3938 10043 405000 
3939 10044 001234 
3940 10045 126017 
3941* 
3942 10046 061314 
3943 10047 126017 
3944* 
3945 10050 061314 
3948 10051 105020 
3947 10052 001234 
3948 10053 126017 
3949* 
4950 10054 061312 
3951 10055 002020 
3952 10056 026062 
3953 10057 061230 
3954 10060 065231 
3955 10061 126017 
3956 10062 061232 
3957 10063 065233 
3904 10064 126017 

DEF FT4,! 
JSB ATN,I 
	

TAKE 1 ARG ARCTAN 
STA FT5 
	

SAVE MI OF RESULT 
LOA FT4,! 
	

GET SIGN OF Y AGAIN 
SSIORSS 
	

TEST SIGN OF Y 
JMP ATN2X 
	

Y +VE1 ALL DONE 
LDA FT3 
	

Y wVE/ GET SIGN OF X 
SSA 
JMP ATN21 
	

X 0NE 
LDA FT5 
	

X I'VE/ ANS"RES+PI 
ABS !FAD 
DEF FLPI 
JMP ATAN2,I 

ATN2X LDA FT5 	RESTORE NH ANSCRES 
JMP ATAN2,I 

ATN21 LOA FT5 	X mVE1 ANSERESmPI 
ABS •FSB 
DEF FLPI 
JMP ATAN2,I 

ATN20 LDA FT3 	Ym01 GET SIGN OF x 
SSA 
JMP *4,4 	X •VE 
LDA FLPI2 	X+VE/ RESmP//2 
LOB FLPI2*1 
JMP ATAN2,I 
LDA FLMP2 	X'VEI RES'-PI/2 
LOB FLMP2+1 
JMP ATAN2,I 
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3960* 
3961* 
4962* 
3963* 
3954* 
4965* 
3960* 

0099 401 	FLOATING POINT ROUTINES 

EXPONENTIAL 
CA-,LING SEQUENCE,, 
DLO X OR EQUIVALENT 
JSB EXP 
JMP ERROR 	OVERFLOW EXIT 
CALCULATES EXP(X)1 RESULT FLOATING POINT 
MODIFIED FROM HP VERSION BY BENNETT, 74 JULY 22 

4967 10465 000000 ExP NOP 
3968 10066 105040 ABS °F.MP SCALE BY LOG E 	(BASE 2) 
3969 10067 001240 DEF FLG2E 
3970 10070 071204 STA F3 
3971 10071 075205 SIB F4+1 
3972 10072 115142 JSB ENTP,I MUST USE BENNETT VERSION 
3973 10073 071206 STA F4 F40ENTIER(F3) 
3974 10074 075207 STB F4+1 
3975 10075 115134 JSB 	IFX0I MUST USE BENNETT VERSION 
4976 10076 072156 STA EXPI 
3977 10077 041330 ADA 00124 TEST MAGNITUDE 
3978 10100 002021 SSA,R3S *124 ? 
3979 10101 126065 JMP EXP,I TOO BIG; ERROR EXIT 
3980 10102 041450 ADA D244 4.120 ? 
3981 10103 002020 SSA 
4982 10104 026161 JMP EXPO SMALL; 	ANS eg0 
3903 10105 061204 LDA F3 PICK UP SCALED ARGUMENT 
3984 10106 065205 LOB F4+1 
3985 10107 105020 ASS 	elFSB FRACTIONAL PART 
3986 10110 001206 DEF F4 
3967 10111 071204 STA F3 SAVE IT 
3968 10112 075205 SIB F3+1 
3989 10113 105040 ABS •FMP SQUARE IT 
3990 10114 001204 DEF F3 
4991 10115 071210 STA F5 SAVE SQUARE 
4992 10116 075211 SIB F5+1 
3993 10117 105000 ABS °FAO 
3994 10120 010164 DEF EXPA 
3995 10121 071206 STA F4 
3996 10122 075207 SIB F4+1 F4gF3114.A 
3997 10123 062166 LDA EXPB 
3990 10124 066167 LOB EXPB+1 
3999 10125 105060 ABS 'FDV 
4000 10126 001206 DEF F4 
4001 10127 071206 STA F4 
4002 10:40 0752147 STB F4+I F4cD/F4 
4003 10131 062170 LOA EXPC 
4004 10132 066171 LOB EXPC+1 
4000 10133 105040 ABS °FMP 
4006 10134 001210 DEF F5 
4007 10135 105000 ABS -FAD 
4000 10136 010172 DEF EXPD 
4009 10137 105020 ABS 	PIFFSB 
4010 10140 001204 DEF F3 
4011 10141 105020 ABS 0FS6 
4012 10142 0111206 DEF F4 
4013 10143 071206 STA F4 
4014 10144 075207 STB F4+1 F4111073+D+C*F3'20F4 
4015 10145 061204 LDA 	F'3 
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4016 10146 065205 LD6 F3+1 
4017 10147 105060 ABS 4WD,/ 
4018 10150 001206 DEF F4 
4019 10151 105000 ASS "FAQ 
4020 10152 001224 DEF F4,5 
4021 10153 036156 ISZ EXPI 
4022 10154 000000 NOP 
4023 10155 115161 JS8 PW2,I 
4024 10156 000000 	EXPI NOP 
4025 10157 035055 ISZ EXP 	STEP PAST ERROR EXIT 
4026 10160 125065 JMP EXP./ 	ANS*(04503/F4)*211 
4027* 
4020 10161 002400 	EXPO CLA 	 ANSaO 
4029 10162 006400 CLS 
4030 10163 026157 JMP EXPI+1 
4031* 
4032 10164 053552 	EXPA DEC 67,417497202 
4033 10166 046477 	EXPB DEC 617,9722695 
4034 10170 043372 	EXPC DEC ,03465735903 
4935 10172 047643 	EXPD DEC 9,9545957821 
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4037* 
4038* 
4039* 
4040* 
4041* 
4042* 

01M1 	tofu 	FLOATING POINT ROUTINES 

LOGARITHM 
CALLING SEQUENCEp• 
OLD X OR EQUIVALENT 
JSB ALOG 
JMP ERROR 	0VE OR 0 ARG 
CALCULATES NATURAL LOG OF X 

4043 10174 6900001 ALOG NOP 
4044 10175 071204 STA F3 
4045 10176 016720 JSB RFLUN 
4046 10177 075205 SIB F3+I 	F38MANT(X) 
4047 10200 105120 ABS *FLT 	F4aEXP(X) 
4040, 10201 071206 STA F4 
4049 10202 075207 STO F4+1 
4050 10204 061204 LDA F3 	GET MI OF X 
4051 10204 002002 SZA 
4052 10205 002020 SSA TEST SIGN 
4053 10206 128174 JMP ALOG,I 	ERROR; •VE OR ZERO 
4054 10207 065205 LO8 F3+I 	PICK UP REST OF MANT 
4055 10210 105000 ABS "FAD 	ADD SORT(4) 
4050 10211 001244 DEF FLRTH 
4057 10212 071210 STA P5 
4058 10213 975211 STB F5+1 	F50mANT(X)+SORT( 0 5) 
4059 10214 061204 LDA F3 
4060 10215 065205 LUB F0+1 
4061 10216 105020 AbS 0FSB 	MANT(X)•SORT(0) 
4062 10217 001244 DEF FLRTH 
4063 10220 105000 . ABS -FOV 
4064 10221 001210 DEF F5 
4065 10222 071210 STA Fb 
4066 10223 075211 SIB F5+1 	(MANT+SORT) / (MANT+SORT) 
4067 10224 105040 ABS "FMP 	SQUARED 
4060 10225 001210 DEF F5 
4009 10226 105020 ABS •FSB 
4070 1022'w 010256 LIEF LOGC 
4071 10230 071204 STA F3 
4072 10231 075205 STd F0+1 	F3=F5t2wC 
4073 10232 962254 LDA LOGE 
4074 10233 060255 LOB LOGB+1 
4075 10234 105060 ABS 'FDV 
4076 10235 6)691204 DEF F3 
4077 10236 ao5000 ABS -FAD 
4078 10237 010252 DEF LOGA 
4079 10240 105040 ABS 0FMP 
4000 10241 001210 UEF F5 
4081 10242 105020 ABS 0FSB 
4002 10244 001224 DEF F4,5 
4083 10244 1051/00 ABS 'FAD 
4064 10245 001206 DEF F4 
4085 10246 /05040 ABS 'FMP 	ANSIILOG(2)01(EXP(X)00,5+F5*A•B/F31 
4086 10247 00/242 DEF FLGE2 
4087 10250 036174 /SZ ALOG 	STEP PAST ERROR EXIT 
4088 10251 326174 JMP ALOG,/ 
4089* 
4090 10252 051260 LOGA DEC 1,2920070987 
4091 10254 125606 LOGE, DEC i.,2,6396577035 
4092 10256 065010 LOGC DEC 14567626301 
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4094* 
4095* 
4096* 
4097* 
4098* 

0102 001 	FLOATING POINT ROUTINES 

SINE AND COSINE 
CALLING SEQUENCE,, 
DLO X OR EQUIVALENT 
JSB SIN 	OR 	JS6 COS 
MODIFIED FROM MP VERSION, BENNETT, 	74 JULY 3 

4099 10260 000000 	SIN NOP 
4100 10261 105040 ABS wFMP 	X*X*2/PI 
4101 10262 001236 DEP FL2/P 
4102 10263 071214 STA F7 
4103 10264 075215 SIB F7+1 
4104 10265 105000 ABS ',FAO 
4105 10266 001302 DEF FL1 
4106 10267 115161 J88 Pw2,I 
4107 10270 177776 DEC w2 
4108 10271 115142 JSB ENTP,I 	BENNETT VERSION ONLY 
4109 10272 115161 JSB Pw2,I 	X4 
4110 10273 000002 DEC 2 
4111 10274 115153 JS8 FCM,I 	X*4 
4112 10275 105000 ABS -FAD 
4113 10276 001214 DEF F7 
4114 10277 071214 STA F7 
4115 10300 075215 STB F7+1 	X*X.4*ENTIER((X+1)/4) 
4116 10301 105020 ABS wFSB 
4117 10302 001402 DEF FL1 
4118 10303 002020 SSA 	 X41 ? 
4119 10304 026313 JMP SIN1 	YES 
4120 10305 061226 LOA FL2 
4121 10306 065227 LOB F1,2+1 
4122 10307 105020 ABS -P58 
4123 10310 001214 DEF F7 
4124. 10311 071214 STA F7 
4125 10312 075215 ST8 F7+1 	X*2*X 
4126 10313 061214 	SIN1 40A F7 
4127 10314 065215 LOB F7+1 
4128 10315 105040 ABS ',FRP 
4129 10316 001214 DEF F7 
4130 10317 115161 JSB Pw2,I 
4131 10320 000001 DEC 	1 
4132 10321 105020 ABS wFSB 
4133 10322 001302 DEF FL1 
4134 10323 016610 JSB ,CMEB 
4135 10324 010336 DEF SINC 
4136 10325 105040 ABS ',FRP 
4137 10326 001214 DEF F7 
4138 10327 126260 JMP SINII 	ANS0X*CMEBY(2*Xt2.#1) 
4139* 
4140* COSINE 
4141* CALCULATES COSCX)nwSINE(X,PI/2) 
4142 10330 000000 	COS NOP 
4143 10331 105000 ABS -FAD 	ADO wPI/2 
4144 10332 001232 DEF FLMP2 
4145 10333 016260 JSB SIN 
.4146 10334 115153 JSB FCM,I 
4147 10335 126330 JMP COS/I 
4148* 
4149 10336 047605 	SINC DEC 	1.18496Ew6,01,14365675Em4,9,116016E+3 
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4150 10344 133371 	DEC m0205261569202,5525579248,0 
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4152* 
4153* 
4154* 
4155* 
4156* 
4157* 

0104 #01 	FLOATING POINT ROUTINES 

SQUARE ROUT 
CALLING SEQUENCE,,, 
DLO X OR EQUIVALENT 
JSB SORT 
JMP ERROR 	PVE ARGUMENT 
RESULT FLOATING POINT 

4158 10351 000000 SORT NOP 
4159 10352 002003 SZA,RSS X*0 ? 
4160 10353 026421 JMP SQRTE+1 YES►  ANS•0 
4161 10354 002020 SSA X40 ? 
4162 10355 126351 JMP SORT,' ERROR EXIT 
4163 10356 071204 STA F3 SAVE X 
4164 10357 075205 0T8 F4+1 
4165 10360 016720 J$8 4FLUN UNPACK EXP 
4166 10361 000031 SLAFARS ODD ? 
4167 10362 026423 JMP 809T1 YES 
4168 10363 041335 ADA SM1 
4169 10364 072420 STA SURTE E■EXPONENT/2'+1 
4170 10365 075205 STS F3+1 F3aMANT(X) 
4171 10366 861204 LDA F3 
4172 10367 105040 ABS 'FMP 
4173 10370 010440 DEF SORTS 
4174 10371 105000 ASS uFAD F4m04,8*F3 
4175 10372 010444 DEF SQRTD 
4176 10373 071206 SQRT2 STA F4 
4177 10374 075207 ST8 F4+1 
4178 10375 061204 LOA F3 
4179 10376 065205 LDB F3+1 
4160 10377 105060 ASS PFDV 
4181 10400 001206 DEF F4 
4182 10401 105000 ABS *FAD 
4183 10402 001206 DEF F4 
4184 10403 115161 JSB P*2,I 
4185 10404 177777 DEC 	ovl 
4156 10405 071206 STA F4 
4187 10406 075207 STB F4+1 F4•(F4+F3/F4)/2 
4188 10407 061204 LDA F3 2ND ITERATION 
4189 10410 065205 LDB F3+1 
4190 10411 105060 ABS PFDV 
4191 10412 001206 DEF F4 
4192 10413 105000 ABS 'FAD 
4193 10414 001206 DEF F4 
4194 10415 071206 STA F4 
4195 10416 075207 STB F4+1 
4196 10417 115161 JSB 	Pro2FI 
4197 10420 000000 SORTE NOP 
4198 10421 036451 ISZ SORT STEP PAST ERROR EXIT 
4199 10422 126351 JMP SORT,I ANS•(F4+F3/F4)*2PE 
4200* 
4201 10423 072420 SQRT1 STA SQRTE EmEXPONENT/2 
4202 10424 061205 LDA F3+I 
4203 10425 031452 IOR 8377 FORCE EXPONENT P1 
4204 10426 071205 STA F3+1 
4205 10427 070001 STA 	1 
4206 10430 061204 LDA F3 
4207 10431 105040 ABS PFMP 
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4208 10432 010438 DEF SORTA 
4209 10433 105000 ASS "FAD 
4210 10434 010442 DEF SURTC 
4211 10435 026373 JMP SURT2 F4RC*A*F3 
4212* 
4213 10436 070000 SURTA DEC .075 
4214 10440 045000 SCIRT8 DEC .578125 
4215 10442 043524 SURTC DEC ,27663 
4216 10444 066000 SQRTD DEC .421875 
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4218* 
4219* 
4228* 
4221* 
4222* 
4223* 
4224* 
4225* 

0106 #01 	FLOATING POINT ROUTINES 

EXPONENTIATE; REAL TO REAL POWER 
CALLING SEQUENCE,. 
JSB ,RTOR 
DEF BASE 
DEF POWER 
JMP ERROR 	NOTE CHANGE FROM HP 
CALCULATES BASE16POwER 
RESULT FLOATING POINT IN A 	8 

4226 10446 000000 	,RTOR NOP 
4227 10447 162446 LOA .RTOR,I GET POINTER TO BASE 
4228 10450 104200 OLD OtI 	PICK UP BASE 
4229 10452 071212 STA F6 AND SAVE IT 
4230 10453 075213 STS F6+1 
4231 10454 036446 ISZ 	,RTUR STEP TO POWER POINTER 
4232 10455 162446 LOA 	,RTOR,I GET POINTER TO POWER 
4233 10456 036446 ISZ ,RTOR STEP TO ERROR EXIT 
4234 10457 104200 OLD 0,! PICK UP POWER 
4235 10461 071214 STA F7 AND SAVE IT 
4236 18462 075215 ST8 F7+I 
4237 10463 065212 LOB F6 GET SIGN OF BASE 
4238 10464 002003 SZA,RSS POWER*0 ? 
4239 10465 026506 JMP RTORO YES 
4240 
4241 

10466 
10467 

006003 
026502 

SZB,RSS 
JMP RTOR1 

BASE*0 
YES 

4242 10470 061212 LOA F6 PICK UP BASE 
4243 10471 065213 LDS P6+1 
4244 
4245 

10472 
10473 

016174 
126446 

JSB ALOG 
JMP 	,RTOR,I 

TAKE LOGARITHM 
ERRORS BASE 'FIVE OR 0 

4246 10474 105040 ABS "FMP MULTIPLY BY POWER 
4247 10475 001214 DEF F7 
4248 
4249 

10476 
10477 

016065 
126446 

JSB EXP 
JMP 	.RTOR,/ 

TAKE EXPONENTIAL 
ERRORS EXPONENTIAL OVERFLOW 

4250 10500 036446 RTORX ISZ ,RTOR STEP TO COMPLETION RETURN 
4251 
4252* 

10501 126446 JMP 	,RTOR,I ANSPEXP(POWER*ALOG(BASE)) 

4253 10502 002020 RTOR1 SSA POWER "VE 
4254 10503 126446 JMP 	,RTOR,I ERROR; ZERO TO •VE POWER 
4255 10504 002400 CLA ANSIO 
4256 10505 026500 JMP RTORX 
4257* 
4258 10506 061302 RTORO LOA FL1 ANSs1 
4259 10507 065303 LOB FL1+1 
4260 10510 026500 JMP RTORX 
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4262* 
4263* 
4264* 
4265* 
4266* 
4267* 

0107 W01 	FLOATING POINT 	ROUTINES 

EXPONENTIATE/ REAL TO INTEGER POWER 
CALLING SEQUENCE,. 
JSB 	,RTOI 
DEF BASE 	(FLOATING) 
DEF POWER 	(INTEGER) 
JMP ERROR 	ERROR EXIT 

4268 10511 000000 ',RIOT 	NOP 
4269 10512 162511 LDA 	,RTOI,I GET PTR TO BASE 
4270 10513 104200 OLD 0,1 PICK UP BASE 
4271 10515 071204 STA F3 SAVE IT 
4272 10516 075205 STB 	F34.1 
4273 10517 036511 ISZ 0001 STEP PTR TO POWER 
4274 10520 166511 LOB 	,RTOI,I GET PTR 
4275 10521 164001 LOB 	1,1 GET POWER 
4276 10522 036511 ISZ 	,RTOI STEP TO EXIT 
4277 10523 006003 SZB,RSS POWERaO ? 
4278 10524 026565 JMP RT010 YES 
4279 10525 002003 SZA,RSS BASEIBO 
4280 10526 026561 JMP RTOI1 YES 
4281 10527 061302 LOA FL1 GET 1,0 
4282 10530 071206 STA F4 AND SET IN F4 
4283 10531 061303 LDA FL1+1 
4284 10532 071207 STA F4+1 
4285 10533 075310 STB FT1 SAVE SIGN OF POWER 
4286 10534 006020 SSB TAKE MODULUS 
4207 10535 007004 CMB,INB 
4288 10536 075311 SIB FT2 SAVE MOD(POWER) 
4289 10537 065311 RTOI2 LOB FT2 
4290 10540 004031 SLB,BRS TEST LSB AND HALVE 
4291 10541 W26570 JMP RTOI3 LSB WAS 1/ GO MULTIPLY 
4292 10542 075311 STB FT2 
4293 10543 016002 RTOI6 SYS TEST POWER'O 	(*DONE) 
4294 10544 026601 JMP RTOI4 NO 
4295 10545 061310 LUA FT1 TEST SIGN OF POWER 
4296 10546 002020 SSA 
4297 10547 026554 JMP RTOI5 wVE/ 	ANS*1/F4 
4298 10550 061206 LDA F4 4.vEl 	ANS'F4 
4299 10551 065207 LOB F4+1 
4300 10552 036511 RTOIX 	ISZ 	,RTOI STEP PAST ERROR EXIT 
4301 10553 126511 JMP 	,RTOI,/ 
4302* 
4303 10554 061302 RTOI5 LDA FL1 PICK UP 1,0 
4304 10555 065303 LOB FLIsI 
4305 10556 105060 ABS wFOV 101811/F4 
4306 10557 001206 DEF F4 
4307 10560 026552 JMP RTOIX 
4308* 
4309 10561 006020 RT011 S58 	 POWER40 ? 
4310 10562 126511 JMP ,RTOI,I ERROR/ 0 TO wVE POWER 
4311 10563 006400 CLB 
4312 10564 026552 JMP RTOIX ANS*0 
4315* 
4314 10565 061302 RTOI0 LOA FL1 
4315 10566 065303 LOB 	FL14,1 
4316 10567 026552 JMP RTOIX ANSw1 
4317* 
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4316 10570 075311 RT0I3 STS FT2 SAVE POWER 
4319 10571 061204 LDA F3 
432o 10572 065205 LOB F3+1 
4321 10573 105040 ABS 'FMP 
4322 10574 001206 DEF F4 
4323 10575 071206 STA F4 
4324 10576 075207 518 F4+1 F4wF4*SASE 
4325 10577 065311 LOB FT2 RESTORE POWER 
4326 10600 026543 JMP RTOIS 
4327* 
4328 10601 061204 RTOI4 LDA F3 
4329 10602 065205 LDS F3+1 
4330 10603 105040 ABS •FMP 
4331 10604 001204 DEF F3 
4332 10605 071204 STA F3 
0333 10606 075205 STS F3+1 BASE*BASEt2 
4334 10607 026537 JMP RTOI2 
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4336* 
4337* 
4338* 
4339* 
4340* 
4341* 

0109 401 	FLOATING POINT ROUTINES 

EVALUATE CHEBYCHEV POLYNOMIAL 
CALLING SEQUENCE., 
OLD X OR EQUIVALENT 
JS8 ,CME8 
DEF C TABLE OF COEFFS 
INTEGER ZERO TERMINATES TABLE 

4342 10610 000000 ,CHEB NOP 
4343 10611 115161 JS8 P42,/ 
4344 10612 000001 DEC 1 
4345 10613 071204 STA F3 
4346 10614 075205 STB F312*X 
4347 10615 162610 LOA ,CHEB,I GET POINTER TO COEFFS 
4348 10616 071310 STA FT1 
4349 10617 104200 OLD FT1,I 	GET 	1ST COEFF 
4350 10621 071206 STA F4 
4351 10622 075207 ST8 F4+1 	F4*C(N) 
4352 10623 002400 CLA 
4353 10624 071210 STA F5 
4354 10625 071211 STA F5+1 	F5410 
4355 10626 035310 CME81 ISZ FT1 
4356 10627 035310 ISZ FT1 	NEW,' 
4357 10630 161310 LDA FTIfI 	GET SIGN OF NEXT COEFF 
4358 10631 002003 SZA,RSS 	C(N)*0 
4359 10632 026654 JMP CME82 	0 FLAGS END 
4360 10633 061210 LUA F5 
4361 10634 065211 LDS F5+1 
4362 10635 071212 STA F6 
4363 10636 075213 STB F6*1 	F6*F5 
4364 10637 061206 LDA F4 
4365 10640 065207 LOB F4+I 
4366 10641 071210 STA F5 
4367 10642 075211 STB F5+1 	F5*F4 
4368 10643 105040 ABS •FMP 
4389 10644 001204 DEF F3 
4370 10645 I05020 ABS RFSB 
4371 10646 001212 DEF F6 
4372 10647 105000 ABS .FAU 
4373 10650 101310 DEF FT1II 
4374 10651 071206 STA F4 
4375 10652 075207 ST8 F4+1 	F4mC(N)•-F6+F5*2*X 
4376 10653 026626 JMP CME81 
4377* 
4378 10654 061206 CHEB2 LOA F4 
4379 10655 065207 LOB F4+1 
4380 10656 105020 ABS P.FS8 
4381 10657 001212 DEF F6 
4382 10660 115161 JSB P02,1 
4383 10661 177777 DEC 01 
4384 10662 036610 ISZ 'MB 	STEP TO EXIT 
4385 10663 126610 JMP ,CHEB,I ANS*(F4.46)/2 
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4307* 	EVALUATE POLYNOMIAL 
4388* 	CALLING SEQUENCE,. 
4369* 	 OLD X OR EQUIVALENT 
4390* 	 JSB 'POLY 
4391* 	 DEC N NO OF COEFFS 
4392* 	 DEF C TABLE OF COEFFS 
4393* 	COEFFICIENTS STORED WITH HIGHEST POWER FIRST 
4394* 	RESULT IS C1*Xt(NNI)+0,e q +CN 
4395* 	BENNETT, 74 JULY 24 
4396 10664 000000 'POLY NOP 
4397 10666 071204 	STA F3 	SAVE X 
4398 10666 075205 	STS F3+1 
4399 10667 162664 	LOA ,POLY,/ GET N 
4400 10670 003004 	CMA,INA 	NEGATE 
4401 10671 071310 	STA FT1 	SET COUNT 
4402 10672 036684 	ISZ ,POLY 	STEP PTR TO TABLE 
4403 10673 162664 	LOA 'POLY,/ GET PTR 
4404 10674 036664 	ISZ ,POLY 	STEP PTR TO EXIT 
4405 10675 071311 	STA FT2 	SET PTR TO TABLE 
4406 10676 061310 	LOA FT1 	CHECK N 
4407 10677 002021 	SSA,RSS 	OE OR 0 1 
4406 10700 026715 	JMP POLY@ 	SILLY/ 
4409 10701 104200 	DLO FT2,/ 	GET 1ST COEFF 
4410 10703 035310 POLY1 ISZ FT1 	COUNT COEFFICIENTS 
4411 10704 002001 	RSS 
4412 10705 126664 	JMP ,POLY,/ DONE 
4413 10706 035311 	ISZ FT2 	STEP TO NEXT COEFF 
4414 10707 035311 	ISZ FT2 
4415 10710 105040 	ASS *FMP 	MULTIPLY BY X 
4416 10711 001204 	DEF FS 
4417 10712 105000 	ABS *FAD 	ADD NEXT COEFFICIENT 
4418 10713 101311 	DEP FT2,1 
4419 10714 026703 	JMP POLY! 
4420* 
4421 10715 002400 POLY0 CLA 	 NO COEFFICIENTS,,, 
4422 10716 006400 	CLB 	 OR EVEN FEWER; 
4423 10717 126664 	JMP ,POLY,! 	ANSI'S 
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4425* 	UNPACK 2ND WORD OF FLOATING POINT NUMBER 
4426* 	CALLING SEQUENCEos 
4427* 	Lilo LO 	OR EQUIVALENT E,G, DLO X 
4428* 	JSB ,FLUN 
4422* 	RETURNS WITH AuEXPONENT, WILOW MANTISSA 
4430 10720 000000 ■FLUN NOP 
4431 10721 060001 	LOA 1 	TRANSFER LO TO A 
4432 10722 011452 	AND 8377 	MASK OFF EXPONENT BITS 
4433 10723 007000 	CPO 
4434 10724 044000 	ADS 0 	SUBTRACT EXP BITS FROM P 
4435 10725 007000 	CMS 
4436 10726 000033 	SLA,RAR 	POSITION 	TEST SIGN OF EXP 
4447 10727 031344 	ION 8M200 	PUT IN EXTRA BITS IF 4VE 
4438 10130 126720 	JMP ,FLUN,I 
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4440 10731 000000 CMOUF SSS 120 	COMMON USE BUFFER 
4441* 
4442 11131 000000 TEXT OCT 0 
4443 11132 000000 	OCT 0 
4444 11133 041455 	ASC 6,C*ONCALo 	 LEAD IN MESSAGE 
4445 11141 043015 	OCT 43015 
4446 11142 	 BUM EQU * 
4447 	 END 
** NO ERRORS* 
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0001 
0003* 
0004* 

0002 4101 	ON*LINE CALCULATOR 

ASMB,Ark. 
STANDARD EXTENDED PRECISION VERSION 

0085* BASE PAGEI I/O ETC 
0006 00002 ORG 28 
0007 SUP 
0008 37677 CURE LOU 376778 LAST WORD AVAILABLE 
0089 00002 102002 DMAC1 HLT 2 
0010 00003 102003 DMAC2 HLT 3 
0011 00004 102004 KT 4 
0012 00005 102005 HLT 5 
0013 00006 114026 DNA1 J88 268,1 DMA CH 1 
0014 00007 114027 DMA2 J88 278,1 DMA CH 2 
0015 00010 102010 DISCO HLT 108 DISCI DOES NOT USE i# 
0016 00011 102011 DISCC HLT 118 
0017 00012 102012 MTD HLT 128 NAG TAPE DATA 
0018 00013 114030 MTC JS8 308,1 NAG TAPE CONTROL 
0019 00014 114031 LINEP JSB 31001 LINEPRINTER 
0020 00015 114032 HSR J58 328,1 MS READER 
0021 00016 114033 PNCH JS8 338,1 H8 PUNCH 
0022 00017 114034 TTY JSB 348,1 TELETYPE 
0023 00020 114035 PLOT JS8 358,1 PLOTTER 
0024 00021 114036 DISH_ JSB 368,1 'SCOPE 
0025 00022 102022 HLT 228 
0026 00023 102023 HLT 238 
0027 00024 102024 HLT 248 
0028 00025 102025 HLT 258 
0029 00026 007257 DEF DmAI1 DMA CH 1 
0030 00027 007263 DEF 011012 DMA CM 2 
0031 00030 007267 DEF MTCI mAGTAPE 
0032 00031 007213 DEF LPIR LINEPRINTER 
0033 00032 007171 DEF HSRI HS READER 
0034 00033 007207 DEF HPNI HS PUNCH 
0035 00034 007075 ITTJ DEF ITTO TELETYPE 
0036 00035 004411 DEF PLIR PLOTTER 
0037 00036 007275 DEF DUI 1SCOPE 
0038 00037 000000 NOP 
0039 00040 000000 NOP 
0040* 
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0042* 
0043* 
0044* 
0045* 
0046* 
0047* 
0048* 
0049* 

0003 00I 	ON+LINE CALCULATOR 

BASIC PROGRAM TO READ COMMANDS 	(ISTARTI), 
STORE THEM 	(► INPTN ►) 	AND TO EXECUTE 
BOTH DIRECT COMMANDS AND STORED 
COMMANDS ACCESSED VIA 	IGO' 	(INEXTL 1), 
THE "TIDY UP" SECTION AFTER ADDING A LINE 
TO THE STORED TEXT IS ALSO USED BY THE 
►MODIFY ► 	COMMAND, 	ENTERING AT 	► MODX', 

0000* INTERNAL RESTART ENTRY POINT 
0051 00110 ORG 1108 
0052 00110 060675 START LDA PROGO 
0053 00111 070644 STA PC 	POINT TO NULL 
0054 00112 060701 LDA INBFE 	SET ENDPSTOP FOR INPU- 
0055 00113 070634 STA POL 
0666 00114 061516 LOA 852 	TYPE 	► *1 
0057 00115 115142 J38 PRC,I 	ON TELETYPE 
0058 00116 060700 LDA INBF 	SET INPUT TO 	► CDMIN ►  
0059 00117 001200 RAL 
0060 00120 070633 STA TXIN 
0061 00121 070650 STA PAW 
0062 00122 070643 STA TXOUT 
0063 00123 115143 JSB ROC,I 
0064 00124 051553 CPA 8137 	BACK ARROW? 
0065 00125 024116 JMP *R7 	LOSE TEXT 
0066 00126 051467 CPA 812 	LINE FEED? 
0067 00127 024123 JMP 404 	IGNORE IT 
0068 00130 115144 JS8 PKC,I 	PACK TO 	► COMINI 
0069 00131 051501 CPA 815 	CARRIAGE RETURN? 
0070 00132 002001 RSS 
0071 00133 024123 JMP *P0 	GET NEXT 
0072 00134 014401 JSB GETC 	GET FIRST CH FROM 	► COMIN ►  
0073 00135 060652 LDA BOTTM 	SET UP PDL 
0074 00136 070634 STA PD4 
0075 00137 014316 J38 SPNDR 	SKIP SPACES 
0076 00140 014277 JSB SORT 
0077 00141 002001 RSS 	 OP/TERM 
0078 00142 024156 JMP INPTN 	NUMBER; READ AND STORE 
0079 00143 014544 NEXTL J$8 PUSMJ 	EXECUTE LINE 
0080 00144 003462 DEF PROC 
0081 00145 160644 LOA PC,1 	TEST IF PC SET 
0082 00146 002003 SZA,RSS 
0083 00147 024110 JMP START 	PC NOT SET OR END OF TEXT 
0084 00150 070644 STA PC 	SET PC TO NEXT LINE 
0085 00151 041472 ADA 82 
0086 00152 001200 RAL 
0087 00153 070643 STA TXOUT 
0088 00154 014401 J$8 GETC 
0089 00155 024143 JMP NEXTL 	CONTINUE EXECUTING IN SEQUENCE 
0090* 
0091 00156 014413 INPTN JS0 GETLN 	NUMBER; STORE LINE 
0092 00157 002021 SSA,RSS 	ONE LINE? 
0093 00160 014220 JSB ERROR 	NO 
0094 00161 064672 LDS BUFR 	PACK TO TEXT BUFFER 
0095 00162 006004 INS 
0096 00163 060670 LOA LNNO 
0007 00164 170001 STA 	1.1 
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0098 00165 006004 INB 
0099 00166 005200 ROL 
0100 00167 074633 STB TXIN 
0101 00170 014316 JSB SPNOR 
0102 00171 002001 RSS 
0103 00172 014401 JSB GETC 
0104 00173 115144 JOB PKC,I 
0105 00174 051501 CPA 815 UNTIL CR 
0106 00175 002001 RSS 
0107 00176 024172 JMP *.4 
0100 00177 115204 MODX J$8 DEL,I 
0100 00200 160647 LDA LSTLNII MOVE PTR TO NEXT LINE 
0110 00201 170672 STA BUFR,I 
0111 00202 060672 LDA BUFR SET PTR TO THIS LINE 
0112 00203 170647 STA LSTLN,I 
0113 00204 060633 LOA TXIN SET PTR TO AVAILABLE SPACE 
0114 00205 000010 SLA ROUND UP ODD CHARACTER 
0115 00206 002004 INA 
0110 00207 070643 STA TXIN 
0117 00210 001100 ARS 
0118 00211 070672 STA BUFR 
0119 00212 070671 STA LASTV ERASE VARIABLES 
0120 00213 024110 JMP START 
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0122* 
0123* 
0124* 

0005 *01 	ON*LINE CALCULATOR 

ERROR AND RECOVERY ROUTINES, 
RESTART ENTRY IS AT LOCATION FOLLOWING 	► RECOV ►. 
ENTRY THERE WITH A*0 GIVES A ZERO ERROR CODE, 

0125 00214 000000 ERR2 NOP 	 ERROR ROUTINE/ PRINTS A 
8126 00215 070276 STA ERRA 	SAVE A TO PRINT LATER 
0127 00216 060214 LDA ERR2 	AS WELL AS ERROR CODE 
0128 00217 024222 JMP *+3 
0129 00220 000000 ERROR NOP 	 NORMAL ERROR ROUTINE; 
0130 00221 060220 LOA ERROR 	PICK UP ERROR CODE 
0131 00222 041437 ADA 001 	CORRECT FOR JSB 
0132 00223 102100 STF 0 
0133 00224 065124 LOB TTYSW 	WAIT FOR 0/P 
0134 00225 006003 SZBOSS 
0135 00226 024224 JMP *02 
0136 00227 103100 CLF 0 
0137 00230 002001 RSS 
0138 00231 061564 RECOV LDA 8400 
0139 00232 070670 STA LNNO 	SET ERROR CODE 
0140 00233 U15032 JSB TTRON 	SET TTY READER 
0141 00234 06/210 LOA TTYPN 
0142 00235 070664 STA OUTCH 	AND TTY OUTPUT 
0143 00236 061113 1.04 TI8F0 	RESET 0/P BUFFER POINTERS 
0144 00237 071114 STA TTBFI 
0145 00240 071115 STA TT8F0 
0146 00241 002400 CLA 
0147 00242 071125 STA TTYFL 	CLEAR INPUT 
0148 00243 102601 OTA 1 	CLEAR SWITCH REGISTER 
0149 00244 002404 CLApINA 
0150 00245 071124 STA TTYSW 	AND OUTPUT 
0151 00246 061557 LDA 8200 
0152 00247 114664 JSB OUTCH,I PRINT BLANK 
0153 00250 061530 LDA 577 
0154 00251 114664 JS8 DUTCH,! 
0155 00252 060670 LDA LNNO 	ERROR LOCATION 
0156 00253 115145 JSB PRO.I 
0157 00254 034644 ISZ PC 
0158 00255 160644 LDA PC,! 
0159 00256 002003 SZA,RSS 
0160 00257 024266 JMP *+7 
016t 00260 070670 STA LNNO 
0162 00261 061461 LDA 8100 
0163 00262 114664 JS$ OUTCHFI 
0164 00263 061507 LUA 840 	SPACE 
0185 00264 114664 486 OUTCH,I 
0166 00265 115146 JS8 PRL,I 	LINE NO 
0187 00266 006400 CL8 
0168 00267 060276 LOA ERRA 	GET 	► A ► , 	IF ANY 
0169 00270 074276 STO ERRA 	CLEAR 	► A ►  
0170 00271 002002 SZA 
0171 00272 115145 JSB PROF! 	DON ► T PRINT IF ZERO 
0172 00273 061501 LDA 815 
0173 00274 114664 JSB DUTCH?! 
0174 00275 024110 JMP START 
0175 00276 000000 ERRA NOP 
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0177 00277 000000 SORT 
0178 00300 0b0667 
0179 00301 000065 
0180 00302 040315 
0181 00303 164000 
0182 00304 002040 
0183 00305 005727 
0184 00306 101035 
0185 00307 001722 
0186 00310 011506 
0187 00311 006020 
0188 00312 014220 
0189 00313 044277 
0190 00314 124001 

NOP 
LDA CHAR 
CLE,ERA 
AOA SORTT 
LOB 9,1 
3E1 
WOLF 
ASR 13 
ALF,RAL 
AND 837 
SSB 
JSB ERROR 
ADS SORT 
JMP if! 

ODD/EVEN TO E 
MAKE TABLE ADDRESS 
PICK UP ENTRY 

POSITION IF ODD 
3*BIT SIGNED TYPE TO 8 
5,811 UNSIGNED a TO A 

LEGAL? 
NO 
MAKE EXIT 

0191* TABLE CODE IS 8.BITS PER ENTRY, MORE SIG 3 ARE ITYPE 1  
0192* AND LESS SIG 5 ARE 'NUMBER!, E$G, 200 MEANS ILLEGAL, se 
0193* 43 MEANS NUMBER, *31 12 MEANS TERMINATOR ate 
0194* 
0195 00315 005720 SORTT DEF SORTS 
0196* 
0197* 
0198* 
0199* 	RUN NONSIGNIFICANT SPACES 
0200 00316 000000 SPNOR NOP 
0201 00317 060667 	LDA CHAR 	GET CHARACTER 
0202 00320 051507 	CPA 840 	IS IT SPACE 
0203 00321 002001 	RSS 
0204 00322 124316 	JMP SPNOR,I NO/ ALL DONE 
0205 00323 014401 	JS8 GETC 	YES/ GET NEXT ONE 
0206 00324 024317 	JMP SPNOR*1 
0207* 
0208* 	'RETURN,  COMMAND AND RECURSIVE SUBROUTINE 
0209* 	RETURN, 'POPP 
0210 00325 060675 RETRN LDA PROGO 	'RETURN'/ SET END OF TEXT 
0211 00326 070644 	STA PC 	 IN PROGRAM COUNTER 
0212 00327 164634 POPJ LOB PDL,I 	RECURSIVE SR RETURN 
0213 00330 034634 	ISZ POL. 	GET RETURN FROM POL 
0214 00331 124001 	JMP 1,I 	AND JUMP TO RETURN 
0215* 
0216* 	COMPARE GROUP NUMBER IN A WITH THAT IN LNNO 
0217* 	1ST EXIT IF DIFFERENT 
0218* 	2ND EXIT IF THE SAME 
0219 00332 000000 TSTGP NOP 
0220 00333 011447 	AND 8M400 	MASK OFF GROUP PART O A 
0221 00334 070001 	STA 1 	SAVE GROUP 
0222 00335 060670 	LDA LNNO 	GET LNNO 
0223 00336 011447 	AND 8M400 	MASK OFF GROUP 
0224 00337 050001 	CPA 1 	COMPARE GROUP NUMBERS 
0225 00340 034332 	ISZ TSTGP 	STEP EXIT IF THE SAME 
0226 00341 124332 	JMP TSTGP,I 
0227* 
0228* 	CHECK CLOSING PARENTHESIS 
0229 00342 000000 PARTS NOP 
0230 00343 060667 	LDA CHAR 	PICK UP CHARACTER 
0231 00344 051515 	CPA 851 	COMPARE ) 
0232 00345 002001 	RSS 	OK 
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8233 00346 014220 	JSB ERROR 	NO/ ERROR 
8234 00347 014401 	JSB GETC 	PASS OVER ) 
8235 00350 124342 	JMP PARTSII EXIT 
0236* 
0237* 
0238* 
0239* 	FIND A LINE IN TEXT 
0240* 	STEP EXIT IF FOUND 
0241* 	SET LSTLN TO LINE BEFORE 
0242* 	SET THSLN TO REaUIREO LINE OR ONE AFTER IF NOT FOUND 
0243 00351 000000 FNDLN NOP 
0244 00352 060674 	LOA TEXTO 	START AT BEGINNING OF TEXT 
0245 00353 070647 
0246 00354 070645 
0247 00355 002004 
0248 00356 064670 
02451 00357 007104 
0250 00360 144000 
0251 00361 006003 
0252 00362 024373 
0253 00363 002040 
0254 00364 024374 
0255 00365 060645 
0256 00366 070647 
0257 00367 160645 
0258 00370 002002 
0259 00371 024354 
0260 00372 002001 
0261 00373 034351 
0262 00374 060645 
0263 00375 041472 
0264 00376 001200 
0285 00377 070643 
0266 00400 124351 
0267* 
0268 00401 000000 
0269 00402 060643 
0270 00403 000065 
0271 00404 160000 
0272 00405 002041 
0273 00406 001727 
0274 00407 034643 
0275 00410 011556 
0276 00411 070667 
0277 00412 124401 
0278* 
0279* 
0280* 
0281 00413 000000 
0282 00414 014316 
0263 00415 014277 
0284 00416 002001 
0285 00417 024447 
0286 00420 014544 
0287 00421 004731 
0288 00422 115140 

STA LSTLN 
STA THSLN 
INA 	POINT TO LINE NUMBER 
LDS LNNO 
CM8,CLEtINS 
ADS 0,I 
SZOIRSS 
JMP *4.9 	LINE FOUND 
SEZ 
JMP *4.8 	PASSED IT 
LDA THSLN 
STA LSTLN 
LDA THSLNII 
SZA 	 ZERO MARKS END 
JMP FNDLN+3 TRY NEXT 
RSS 
ISZ FNDLN 
LDA TOISLN 
ADA 82 
RAL 	 POSITION POINTER 
STA TXOUT 
JMP FNDLN,/ 

READ LINE NUMBER 

TEST 1ST CHARACTER 
OP/TERM/ EXPN 
NUMERIC 

GET LINE NO 

X100 

GETC NOP 	 READ CH TO CHAR 	A 
LDA TXOUT 
CLE,ERA 	, POSITION 	SET E 
LDA 0,1 	READ WORD 
SEZIRSS 
ALF,ALF 	SHIFT M.S. HALF 
ISZ TXOUT 	STEP POINTER 
AND 8177 
STA CHAR 
JMP GETC,/ 

GETLN NOP 
JSB SPNOR 
J38 SORT 
RSS 
JMP GETN 
JSB PUSMJ 
DEF EVAL 
JSB FMP,I 
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0289 00423 001217 OEF FLAC 
0290 00424 001217 DEF FLAC 
0291 00425 001353 DEF FL100 
0292 00426 115153 JSB 	INT ► I CONVERT TO INTEGER 
0293 00427 001217 DEF FLAC IN A 
0294 00430 006400 CL$ 
0295 00431 100400 DIV D100 GROUP TO A 
0296 00433 001727 	GETL2 ALF ► ALF LINE IS IN 81 POSITION A 
0297 00434 040001 ADA 18 TOTAL TO A 
0298 00435 070670 STA LNNO STORE 
0299 00436 002003 SZA,RSS ZERO? 
0300 00437 024445 JMP GETAL WALL,  
0301 00440 061456 LDA !MIN ONE LINE 
0302 00441 006003 $ZB ► RSS 
0303 00442 002400 CLA OR GROUP 
0304 00443 070666 	GETLX STA LGAFL 
0305 00444 124413 	JMP GETLN ► I 
0306* 
0307 00445 002404 	GETAL CLA ► INA 'ALL° 
0308 00446 024443 JMP GETLX 
0309* 
0310 00447 006400 	GETN CL8 NUMERIC LINE NUMBER 
0311 00450 074530 SIB GETL CLEAR LINE NUMBER 
0312 00451 074531 ST8 GETG AND GROUP NUMBER 
0313 00452 051467 CPA 812 n o " IS LEGAL NUMERIC 
0314 00453 024501 JMP GETIA, GROUP ZERO 
0315 00454 070531 STA GETG SAVE GROUP NO 
0316 00455 100200 MPY 812 X10 
0317 0(0457 070532 STA GETIO SAVE 10*GP NO 
0318 00460 014401 JS8 GETC GET NEXT CH 
0319 00461 014277 JSB SORT TEST 
0320 00462 024525 JMP GETLL OP/TERM; JUST A GROUP NO 
0321 00463 002001 RSS NUMERIC 
0322 00464 014220 	GETER JSB ERROR LINE NO FORMAT ERROR 
0323 00465 051467 CPA 812 *,*? 
0324 00468 024501 JMP GETLL GO GET LINE PART 
0325 00467 040532 ADA GET10 ADD IN MORE SIG PART 
0326 00470 070531 STA GETG SET GROUP NO 
0327* 2 DIGITS READ; 	"a n OR TERMINATOR NEXT 
0328 0047/ 014401 JSB GETC READ NEXT CM 
0329 00472 014277 JSB SORT TEST IT 
0330 00473 024525 JMP GETL1 OP/TERM; JUST A GROUP NO 
0331 00474 002001 RSS NUMERIC 
0332 00475 024484 JMP GETER ALPHABETIC; ERROR 
0333 00476 051467 CPA 812 NUMERIC MUST BE n o" 
0334 00477 002001 RSS 
0335 00500 024464 JMP GETER 3RD DIGIT; ERROR 
0336 00501 014401 	GETLL JS8 GETC GET 1ST CH OF LINE PART 
0337 00502 014277 JSB SORT TEST 
0338 00503 024525 JMP GETL1 OP/TERM; ALL DONE 
8339 00504 051467 CPA 812 NUMERIC; 	TEST n o n 
0340 00505 024464 JMP GETER ALPH OR n o n; ERROk 
0341 (00506 100200 MPY 812 X10 
0342 00510 070530 STA GETL SAVE LINE PART 
0343 00511 014401 JSB GETC GET NEXT 
0344 00512 014277 JSB SORT TEST 
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0345 00513 024525 JMP GETL1 	OP/TERM; ALL DONE 
0346 00514 051467 CPA 812 	NUMERIC; 	"." ILLEGAL 
0347 00515 024464 JMP GETER 	ALPH OR “9"; ERROR 
0348 00516 040530 ADA GETL 	ADO UP LINE PART 
0349 00517 070530 STA GETL 
0350 00520 014401 JSB GETC 	'MUST BE TERMINATOR 
0351 00521 014277 J88 SORT 	TEST 
0352 00522 024525 JMP GETL1 	OP/TERM; OK 
0353 00523 024464 JMP GETER 
0354 00524 024464 JMP GETER 
0355 00525 064530 GETL1 L08 GETL 	LINE PART TO 8 
0356 00526 060531 LDA GETG 	GROUP PART TO A 
0357 00527 024433 JMP GETL2 	GO PUT TOGETHER 
0358* 
0359 00530 000000 GETL 	NOP 	 STORE FOR LINE PART 
0360 00531 000000 GETG 	NOP 	 STORE FOR GROUP PART 
0361 00532 000000 GET10 NOP 	 STORE FOR GP MS PART 
0362* PUSH DOWN LIST ROUTINES 
0363 00533 000000 PUSHA NOP 	 BASIC 	'PUSH,  ROUTINE 
0364 00534 007400 COB 
0365 00535 044634 ADO PUL 
0366 00536 074634 ST8 POL 	SET NEW POINTER 
0367 00537 054671 CP$ LASTV 	O'FLOW? 
0368 00540 014220 J88 ERROR 	POL OfFLOW 
0389 00541 170001 STA 	10,1 	PUSH A TO POL 
0370 00542 002400 CLA 
0371 00543 124533 JMP PUSHA,; 
0372* 
0373 00544 000000 PUSHJ NOP 	 ENTER REENTRANT CCDE 
0374 00545 060544 LDA PUSHJ 
0375 00546 002004 INA 
0376 00547 014533 J88 PUSHA 	PUSH RETURN 
0377 00550 164544 LD8 PUSHJ, I 
0378 00551 124001 JMP 	1,1 
0379* 
0380 00552 160000 LDA 0,1 	COPE WITH INDIRECT 
0381 00553 024556 JMP *+3 
0382 00554 000000 PUSHF NOP 	 PUSH FLOATING POINT NUMBER 
0383* PUSHES TWO OR THREE WORDS DEPENDING ON FP PRECISION 
0384 00555 160554 	LDA PUSHF,I PICK UP ADDRESS 
0385 00556 001275 RAL,CLE,SLA,ERA 
0386 00557 024552 JMP PUSHF.2 
0387 00560 034554 ISZ PUSHF 	STEP EXIT 
0388 0056k 064634 LDS POL 	UPDATE POINTER 
0389 00562 045425 ADB 8M3 
0390 00563 074640 SIB T4 
0391 00564 074634 ST8 POL 
0392 00565 007104 CMB,CLE,INB ROOM? 
0393 00566 044671 ADO LASTV 
0394 00567 002040 SEZ 
0395 00570 024540 JMP PUSHA+5 USE PUSHA OIFLOW CODE 
0590 00571 164000 L08 0,1 
0397 00572 174640 STB 
0398 00573 002004 INA 
0399 00574 034640 ISZ T4 
0400 00575 164000 LOB 0,I 
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0401 	00576 
0402 	00577 
0403 	00600 
0404 	00601 
0405 	00602 
0406 	00603 
0407* 

#01 	ON*LINE CALCULATOR 

174640 	STB 14,1 
002004 	INA 
034640 	ISZ T4 
164000 	LOB 0,/ 
174640 	STB 14,I 
124054 	JMP PUSMF,I 

0406 00604 160000 LOA 0,1 
0409 00605 024610 JMP 	*4.3 
0410 00606 000000 POPF NOP 	 POP FLOATING POINT 
0411 00607 160606 LDA POPF,I 	PICK UP ADDRESS 
0412 00610 001275 RAL,CLE,SLAIERA 
0413 00611 024604 JMP POPF*2 
0414 00612 034606 ISZ POPF 	STEP EXIT 
0415 00613 164634 LOB P01.,1 
0416 00614 174000 STB 
0417 00615 034634 182 POL 
0416 00618 002004 INA 
0419 00617 164634 LOB PCLII 
0420 00620 174000 STB 0,1 
0421 00621 034634 182 POL 
0422 00622 002004 INA 
0423 00623 164634 LOB Me! 
0424 00624 174000 STB 
0425 00625 034634 ISZ POL 
0426 00626 124606 JMP PoPF,I 
0427* 
0428 00627 000000 PAPA NOP 	 POP ONE WORD 
0429 00630 160634 LDA P0L,I 
0430 00631 034634 13Z POL 
0431 00632 124627 JMP POPAtI 

NUMBER 
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POINTERS, 	WORKING REGISTERS ETC. 
0435 00633 000000 TXIN NOP 
0436 00634 000000 PDL NOP PUSH DOWN LIST POINTER 
0437 00635 000000 Ti NOP GENERAL WORKING REGISTERS 
0438 00636 000000 T2 NOP 
0439 00637 000000 T4 NOP 
0440 00640 000000 T4 NOP 
0441 00641 000000 15 NOP 
0442 00642 000000 T6 NOP 
0443 00643 000000 TXOUT NOP TEXT POINTER FOR OUTPUT FROM BUP 
0444 00644 001356 PC DEF FLO 
0445 00645 000000 TMSLN NOP 
0446 00646 000000 THSOP NOP 
0447 00647 000000 LSTLN NOP 
0448 00650 000000 PAKST NOP 
0449 00651 000000 PT1 NOP 
0450 00652 037677 BOTTM ABS CORE 
0451 00653 006643 READP DEF REAU1 
0452 00654 000401 GETCP DEF GETC 
0453 00655 000000 INPUT NOP 
0454 00656 000000 LSTOP NOP 
0455 00657 000000 EVFNM NOP 
0456 00660 000000 ATSW NOP 
0457 00661 000000 CNTR NOP 
0458 00662 000000 ADD NOP 
0459 00663 007127 INCH DEF 	TTYR2 CHARACTER INPUT ROUTINE 
0460 00664 005621 OuTCH DEF PRNTC CHARACTER OUTPUT ROUTINE 
0461 00665 008060 FOUTP DEF POUT! NUMBER PRINTiwOUT ROUTINE 
0462 00666 000001 LGAFL OCT 	1 evEwONE LINE; 	0:GROUP; 	*IIIALL 
0463 00667 000015 CHAR OCT 	15 
0464 00670 000000 LNNO NOP 
0465 00671 012471 LASTV DEF BUFBG 
0466 00672 012471 BUFR DEF BUFBG 
0467 00673 012471 ENDT DEF BUFBG 
0468 00674 012460 TEXTO DEF TEXT 
0469 00675 001356 PROGO DEF FLO 
0470 00676 000000 FORM DEC 0 
0471 00677 000000 FORMF NOP "FIXED" FORMAT FLAG 
0472 00700 007714 INBF DEF CUMIN 
0473 00701 010070 INBFE DEF COME-,1 
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0475* 	 FUNCTION NAMES 
0476 00702 002123 FABS OCT 2123 
0477 00703 046356 FSGN OCT 46366 
0418 00704 022724 PINT OCT 22724 
W479 00705 023222 FITR OCT 23222 
0480 00706 010463 FOIS OCT 10463 
0481 00707 003216 FAIN OCT 3216 
0482 00710 013420 FEXP OCT 13420 
0483 00711 030747 FLOG OCT 30747 
0404 00712 046456 FSIN OCT 46456 
0485 00713 006763 FCOS OCT 6763 
0486 00714 047064 FUT OCT 47064 
0487 00715 002704 FANO OCT 2704 
0488 00716 022762 FIOR OCT 22762 
0489 00717 060762 FXOR OCT 60762 
0490 00720 000456 FIN 	OCT 456 
0491 00721 037264 FOUT OCT 37264 
0492* 	SPACE FOR 9 SPECIAL FUNCTIONS 
0493 160722 000000 	BSS 9 
0494* 
0495* 	 FUNCTION ENTRIES 
0496 00733 005230 PASS DEF XABS 
0497 00734 005302 PSGN DEF XSGN 
0498 00735 005232 PINT UEF XZNT 
0499 00736 005337 PDIS DEF XOIS 
0500 00737 005523 PAIN DEF ARTN 
0501 00740 005236 PEXP DEF XEXP 
0502 00741 005241 FLOG DEF XLOG 
0503 00742 005244 PUN DEF XSIN 
0504 00743 005246 PCOS DEF XCOS 
0505 00744 005250 PSGT DEF XSQRT 
0506 00745 005253 RAND DEF XAND 
0507 00746 005273 PIOR DEF XIOR 
0508 00747 005276 PXOR DEF XXOR 
0509 00750 005316 PIN 	DEF XIN 
0510 00751 005326 POUT DEF ROUT 
0511* 	SPACE FOR 9 MORE 
0512 00752 000000 	BSS 9 
0513* 
0514* 	MAGNETIC TAPE COMMANDS; CODES AND WORKING SPACE 
0515 00763 177774 BUNT OCT .4 	SELECTED UNIT; DEFAULT 0 
0516* 	7.TRACK CODES; WRACK IN COMMENTS 
0517 00744 000203 BUFRI OCT 203 	23 	READ BINARY 
0518 00765 100203 OUFRB OCT 100203 23 	READ BCD 
0519 00766 000301 BUFWI OCT 301 	31 	WRITE BINARY 
0520 00767 100301 BUFWB OCT 100301 31 	WRITE BCD 
0521 00770 100141 BUFWE OCT 100141 211 	WRITE END OF FILE 
0522 00771 000121 BUFWG OCT 121 	15 	WRITE GAP 
0523 00772 000011 BUFR* OCT 11 	101 	REWIND 
0524 00773 000005 BUFSB OCT 5 	41 	SPACE RECORD BACKWARD 
0525 00774 000003 BUFSF OCT 3 	3 	SPACE RECORD FORWARD 
0526 00775 100045 BUFFO OCT 100045 241 	SPACE FILE BACKWARD 
0527 00776 100043 BUFFF OCT 100043 203 	SPACE FILE FORWARD 
0528 00777 000020 BUFET OCT 20 	40 	END OF TAPE- 
0529 01000 000040 BUFST OCT 40 	100 	START OF TAPE 
0530 01001 000060 BUFSE OCT 60 	140 	START OR END 
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0531 01002 000006 BUFTP OCT 6 	22 	TIMING OR PARITY 
0532 01003 000026 BUFEP OCT 26 	62 	EOT OR TIMING/PARITY 
0533 01804 002000 BUFRG OCT 2000 	2000 	REWINDING 
0534 01005 000010 BUFRJ OCT 10 	10 	REJECT 
0535 01006 000400 BUFLC OCT 400 	1 	LOCAL 
0536 01007 000100 BUFEF OCT 100 	200 	END OF FILE 
0537 01010 000120 BUFF! OCT 	120 	240 	END OF FILE OR TAPE 
053s* 
0539 01011 000000 BUPT 	NOP 
0540 01012 000000 BUL 	NOP 
0541 01013 000000 MTIN 	NOP 
0542 01014 000000 MTINB NOP 
0543 01015 000000 MTINL NOP 
0544 01016 000000 MTINC NOP 
0545 01017 000000 MTINT NOP 
0546 01020 000000 MTERC NOP 
0547 01021 002720 MTAB1 DEF MTAB 
0548 01022 000000 MTOP 	NOP 
0549 01023 000000 MTOPB NOP 
0550 01024 000000 MTOPL NOP 
0551 01025 000000 MTOPC NOP 
0552 01026 000000 MTOCH NOP 
0553 01027 003062 MTA$2 DEF MTB2 
0554* 
0555* PROCESSOR WORKING SPACE 
0556 01030 000000 PCTEM DEC 0, 
0557* 
0558* SET TTY READER INPUT 
0559 01032 000000 TTRON NOP 
0560 01033 107715 CLC HSR,C 	ABORT POSSIBLE HSR 
0561 01034 061206 LDA TTYRR 	SET TTY READ ROUTINE 
0562 01035 070663 STA INCH 	FOR CHARACTER INPUT 
0563 01036 125032 JMP TTRON,I 
0564* 
0565* STORE, CONSTANTS ETC FOR PLOTTER ROUTINE 
0566* BUFFER 
0567 01037 004423 PLI 	DEF PLBUF 	INPUT POINTER 
0568 01040 004423 PLO 	DEF PLBUF 	START 
0569 01041 004461 PL1 	DEF PLEND 	ENO 
0570 01042 004423 PLO 	DEF PLBUF 	OUTPUT POINTER 
0571* SCALES/ 	X 2*INCREMENTS/INCH, 	Y 8*INCREMENTS/INCH 
0572 01043 062000 PLXS 	DEX 200s 
0573 01046 062000 PLYS 	DEX 800, 
0574 01051 037777 POSY OCT 37777 	MASK FOR Y 
0575 01052 000001 PLSW 	OCT 	1 	01118USY 
0576 01053 000000 PLPL1 NOP 	 1ST TIME FLAG 
0577 01054 000000 PLINY NOP 	 If INPUT DATA 
0578 01055 040000 PLX 	OCT 40000 	DESTINATION 
0579 01056 010000 PLY 	OCT 10000 
0580 01057 000000 PLNX 	NOP 	 START 
0561 01060 000000 PLNY 	NOP 
0582 01061 000001 PLPEN DEC 1 	PEN POSITION/ 	1*UP 
0583 01062 000000 PLOX 	NOP 	 LINE LENGTHS 
0584 01063 000000 PLOY 	NOP 
0585 01064 000000 PLMV 	NOP 	 DIRECTION/COUNT 
0586 01065 000000 PLMAJ NOP 	 MAJOR MOTION COMMAND 
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0587 01066 000000 PLCUM NOP 	 COMBINED MOTION COMMAND 
0508 01067 004461 PLT1 	DEF PLTBI 	MOTION TABLE PTRS 
0569 01070 004463 PLT2 	DEF PLTB2 
0590 01071 004465 PLT3 	DEF PLTB3 
0591 01072 000000 PLT 	NOP 	 PLOT COUNT 
0692 01073 000000 PLED 	NOP 	 STORE FORE E,O 
0593 01074 000000 PLAB 	DEC 0.0 	AFB 
0594* 
0595* OUTPUT PRINT ROUTINE 
0596 01076 000000 FOUFM NOP 	 CURRENT FORMAT 
0597 01077 000000 FOTEM DEX 0 	WORKING SPACE 
0598 01102 000000 FOUL) 	NOP 
0599 01103 000000 FOUFC NOP 
0600 01104 000000 FOUOP NOP 
0601 01105 000000 FOUSG NOP 
0602 01106 000000 FOUSC NOP 
0603 01107 000000 FOURN NOP 
0604* 
0605* ARGUMENT SEARCH ROUTINE 
0606 01110 000000 GIL 	NOP 	SPARE LENGTH 
0607 01111 000000 SUBS 	NOP 
0608* 
0600* I/O ROUTINES 
0610 01112 000000 ITTA 	NOP 
0611 01114 003673 TTBFO DEF TTBUF 
0612 01114 003673 TTBFI DEF TTBUF 
0613 01115 003673 TTBFO DEF TTBUF 
0614 01116 004003 TTBF1 DEF TTEND 
0615 01117 007117 ITTIN DEF TTYRI 
0616 01120 007075 ITTIN DEF 	ITTO 
0617 01121 130000 TTOP 	OCT 130000 
0618 01122 140000 TTIPS OCT 	140000 
0619 01123 170000 TTIP 	OCT 170000 
0620 01124 000000 TTYSW NOP 	 TTY OUTPUT BUSY FLAG 
0621 01125 000000 TTYFL NOP 	 TTY INPUT BUSY FLAG 
0622 01126 000000 HSRFL NOP 
0623 01127 000001 PNCHF OCT 	1 	0 = 	'BUSY' 
0624 01130 000001 LPBS 	OCT 	1 
0625 01131 000001 DISFL OCT 	1 	DISPLAY ERASING FLAG 
0626 01132 000000 DFLAG NOP 
0627 01133 000000 BUFLG NOP 	 DUNE FLAG 
0628* 
0629* 
0630 01134 011644 CMCOR DEF CMBUF 	PTR TO COMMON BUFFEk 
0631 01135 177600 DEC "128 	LENGTH OF COMMON BUFFER 
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0633* 	ROUTINE ENTRIES 

WORKING SPACE AND LINKS 

0634 01136 010076 	FAD DEF ,XADO FLOATING POINT ADD 
0635 01137 010071 	FSB DEF exSuB FLOATING POINT SUBTRACT 
0636 01140 010326 	FMP DEF ,XmPY FLOATING POINT MULTIPLY 
0637 01141 010620 	FDV DEF .XDIV FLOATING POINT DIVIDE 
0638 01142 005621 	PRC DEF PRNTC PRINT A CHARACTER 
0639 01143 005641 	ROC DEF REAUC READ A CHARACTER 
0640 01144 006020 	PKC DEF PAttiC PACK CHARACTER TO TEXT 
0641 01145 005604 	PRO DEF PRNTO PRINT OCTAL 
0642 01146 005540 	PRL DEF PRNTL PRINT LINE NUMBER 
0643 01147 006433 	FNP DEF FINPT READ IN A NUMBER 
0644 01150 005553 	PRN DEF PRNT PRINT DECIMAL 2 DIGITS 
0645 01151 005560 	PRO DEF PRNTN PRINT DECIMAL,4 DIGITS 
0646 01152 006662 	GT1 DEF GET1 READ 1ST LETTER, LOSE REST 
0647 01153 011001 	INT DEF CONVERT TO INTEGER 
0648 01154 007123 	TT1 DEF ITYR1 READ TTY SILENTLY 
0649 01155 002215 	BSL DEF OUSEL SELECT MT UNIT 
0650 01156 012366 	DTI DEF ,DTOI EXPONENTIATE FP TO INT PWR 
0651 01157 012327 	DID DEF 110100 FP TO FP POWER 
0652 01160 011326 	ABS DEF ,DABS ABSOLUTE VALUE 	(MODULUS) 
0653 01161 007335 	ENT DEF ENTIX ENTIER ROUTINE 
0654 01162 011335 	EXP DEF DEXP EXPONENTIAL 
0655 01163 011473 	LOG DEF DLOG LOGARITHM 
0656 01164 012044 	SIN DEF OSIN SINE 
0657 01165 012202 	COS DEF DCOS COSINE 
0658 01166 012211 . 	SOT DEF DSQRT SQUARE ROUT 
0659 01167 007046 	TTO DEF 11001 TELETYPE OUTPUT 
0660 01170 007661 	ATN2 DEF OATN2 2.ARG ARC TANGENT 
0661 01171 007423 	ATN DEF DATAN ARC TANGENT 
0662 01172 011107 	DCM DEF ,,DCM FP COMPLEMENT 
0663 01173 012447 	FLN DEF ,FLUN UNPACK EXP 
0664 01174 007301 	DER DEF 'DEER TRANSFER 
0665 01175 007310 	XFR DEF .XFER 
0666 01176 011043 	DBL DEF 'IDOL INTEGER TO FP 
0667 01177'012440 	PAD DEF ,PCAD SINGLE PARAMETER XFER 
0668 01200 011170 	PAK DEF 0XPAK PACK 	(NORMALISE) 
0669 01201 002615 	BUM DEF BUWT HAG TAPE WAIT TILL DONE 
0670 01202 002550 	BUD PEP BUDMA MAG TAPE SET UP DMA 
0671 01203 002564 	BUG PEP BUR) HAG TAPE GO 
0672 01204 003233 	DEL DEF DELET DELETE ROUTINE 
0673 01205 007153 	HSRUR DEF HSRIN HIGH SPEED READER 
0674 01206 007127 	TTYRR DEF TTYR2 ITT READ WITH ECHO 
0675 01207 007176 	HSPCH DEF HPNCH HIGH SPEED PUNCH 
0676 01210 005621 	TTYPN DEF PRNTC TTY PUNCH 
0677 01211 002627 	MTINP DEF MTINR CHARACTER INPUT FROM MT 
0678 01212 002760 	MTOPP DEF MTOPR CHARACTER OUTPUT TO MT 
0679* 
0680* LINKS 
0681 01213 003461 	PR1 DEF FRCSS 
0682 01214 003462 	PR DEF PROC 
0683 01215 003336 	COX DEF COEND 
0684 01216 005106 	EFX DEF EVFNX 
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0686* 

0016 #01 	MISCELLANEOUS WORKING SPACE AND LINKS 

FLOATING POINT WORKING SPACE AND CONSTANTS 
0687 01217 000000 	FLAC DEX 0 
0688 01222 001217 	FLACP DEF FLAC 
0689 01223 000000 	FLARG DEX 0 
0690 01226 000000 	Fl DEX 0 
0691 01231 000000 NOP FOR UNPACKED EXPONENT 
0692 01232 000000 	F2 DEX 0 
0693 01235 000000 NOP 
0694 01236 000000 	F3 DEX 0 
0695 01241 000000 	F4 DEX 0 
0696 01244 000000 	Pb DEX 0 
0697 01247 000000 	F6 DEX 0 
0698 01252 000000 	F7 DEX 0 
0699 01255 000000 	F8 DEX 0 
0700 01260 000000 	F9 DEX 0 
0701 01263 000000 	F10 DEX 0 
0702 01266 001226 	FIP DEF F1 
0703 01267 001232 	F2P DEF F2 
0704 01270 001244 	F5P DEF F5 
0705 01271 	001247 	FOP DEF F6 
0706 01272 001345 	FLIP DEF FL1 
0707* 
0708* FLOATING POINT CONSTANTS 
0709* TABLE OF POWERS OF 10 
0710 01273 055022 DEX /Ew14,1E-15.1E•12,11011,1E.10 
0711 01312 042270 DEX 1E'9,1E.8,1E.7,1E-6,1E-3 
0712 01331 	064333 DEX 1Ew4,1E03,1E02 
0713 01342 063146 	FL./ DEX .1 
0714 01345 040000 	FL1 DEX 1 
0715 01350 050000 	FL10 DEX /0 
0716 01353 062000 	FL100 DEX 100 
071W* 
0718* MISCELLANEOUS 
0719 01356 000000 	FLO DEX 0 
0720 01361 040000 	FLe5 DEX .5 
0721 01364 062207 	FLP12 DEX 1,5707963268 
0722 01367 062207 	FLPI DEX 3,1415926536 
0723 01372 062207 	FL2PI DEX 6,2831853072 
0724 01375 056125 	FLG2E OCT 56125,16624.127002 
0725 01400 054271 	FLGE2 OCT 54271,5773,164400 
0726 01403 001404 	FMAXP DEF **1 
0727 01404 007777 OCT 7P77,.1,.2 
0728 01407 001410 	FMINP DEF **1 
0729 01410 	100000 OCT 100000,0,376 
0730* 
0731 01413 000000 	F11 NOP 
0732 01414 000000 	FT2 NOP 
0733 01415 000000 	FT3 NOP 
0734 01416 000000 	FT4 NOP 
0735 01417 000000 	FT5 NOP 
0736 01420 000000 	FT6 NOP 
0737 01421 	177773 	BM5 OCT *6 
0738 01422 	177721 	8M57 OCT -87 
0739 01423 	177720 	BM6O OCT "60 
0740 01424 000047 	B47 OCT 47 
0741* 
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0742* 	 CONSTANTS 
0743 01425 177775 8M3 	OCT .3 
0744 01426 177772 8M6 	OCT .6 
0745 01427 177771 BM7 	OCT .7 
0746 01430 177766 DM10 DEC •10 
0747 01431 177764 DM12 DEC .12 
074E 01432 177763 DM13 DEC .13 
0749 01433 177670 DM72 DEC .72 
0750 01434 177660 Dm60 OEC .80 
0751 01435 177657 0081 DEC .81 
0752 01436 177645 80133 OCT .133 
0753* 
0754* 	FOLLOWING ARE USED AS MASK TABLE 
0755 01437 177777 BM1 	OCT Al 
0756 01440 177776 002 	OCT -2 
0757 01441 177774 BM4 	OCT .4 
0758 01442 177770 8010 OCT .10 
0759 01443 177760 8020 OCT .20 
0760 01444 177740 81140 OCT .40 
0761 01445 177700 011100 OCT .100 
0762 01446 177600 BMW OCT .200 
0763 01447 177400 011400 OCT .400 
0764 01450 177000 611TH OCT -1000,.2000,'4000 
0765 01453 170000 	OCT 170000,160000 
0766 01455 140000 BCRIT OCT 140000 
0767 01456 100000 BMIN OCT 100000 
0768* 	END OF MASK TABLE 
0769* 
0770* 	 OCTAL TABLE OF DIVISORS 
0771 01457 010000 OCTAL OCT 10000,1000 
0772 01461 000100 8100 OCT 100 
0773 01462 000010 810 	OCT 10 
0774 01463 000001 81 	OCT 1 
0775 01464 000000 	NOP 	 TERMINATOR 
0776* 	 DECIMAL TABLE OF DIVISORS 
0777 01465 001750 DECML DEC 1000,100 
0778 01467 	 812 	ECM * 
0779 01467 000012 D10 	DEC 10 
0780 01470 000001 	DEC 1 
0781 01471 000000 	NOP 	 TERMINATOR 
0782* 
0783 01472 000002 82 	OCT 2 
0784 01473 000003 83 	OCT 3 
0785 01474 000004 B4 	OCT 4 
0786 01475 000006 86 	OCT 6 
0787 01476 000007 87 	OCT 7 
0766 01477 000011 811 	OCT 11 
0789 01500 	 D12 	EOU * 
0790 01500 000014 814 	OCT 14 
0791 01501 000015 815 	OCT id 
0792 01502 000017 B17 	OCT 17 
0793 01503 000020 820 	OCT 20 
0794 01504 000030 630 	OCT 30 
0795 01505 000032 832 	OCT 32 
0796 01506 000037 537 	OCT 37 
0797 01507 000040 840 	OCT 40 
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0798 01510 000041 B41 OCT 41 
0799 01511 000042 842 OCT 42 
0800 01512 000044 844 OCT 44 
0801 01513 000045 B45 OCT 43 
0802 01514 000050 B50 OCT 54 
0803 01515 000051 851 OCT 51 
0804 01516 000052 852 OCT 52 
0805 01517 000053 853 OCT 53 
0806 01520 000054 854 OCT 54 
0807 01521 000055 855 OCT 55 
0808 01522 000056 856 OCT 56 
0809 01523 000057 857 OCT 57 
0810 01524 000060 860 OCT 60 
0811 01525 000072 872 OCT 72 
0812 01526 000073 873 OCT 73 
0813 01527 000075 875 OCT 75 
0814 01530 000077 877 OCT 77 
0815 01531 000102 8102 OCT 102 
0816 01532 000105 8105 OCT 105 
0817 01533 000106 8106 OCT 106 
0818 01534 000107 8107 OCT 107 
0819 01535 000111 8111 OCT 111 
0820 01336 000112 8112 OCT 112 
0821 01537 000113 8113 OCT 113 
0822 01540 000114 8114 OCT 114 
0823 01541 000115 8115 OCT 115 
0824 01542 000116 8116 OCT 116 
0825 01543 000117 8117 OCT 117 
0826 01544 000120 8120 OCT 120 
0827 01545 000122 8122 OCT 122 
0828 01546 000123 8123 OCT 123 
0829 01547 000124 8124 OCT 124 
0830 01550 000125 8125 OCT 125 
0831 01551 000127 8127 OCT 127 
0832 01552 000134 8134 OCT 134 
0833 01553 000137 8137 OCT 137 
0834 01554 000144 0100 DEC 100 
0835 01555 000176 8176 OCT 176 
0836 01556 000177 8177 OCT 177 
0837 01557 000200 8200 OCT 200 
0838 01560 000212 8212 OCT 212 
0839 01561 000215 8215 OCT 215 
0840 01562 000272 8272 OCT 272 
0841 01563 000377 8377 OCT 377 
0842 01564 000400 8400 OCT 400 
0843 01565 010020 8SPSP OCT 10020 BCD SPACE-SPACE 
0844 01566 040000 BPLUS OCT 40000 
0845 01567 077777 UmAX OCT 77777 
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0848* 	 START UP AND RECOVERY ENTRY POINT 
0849 	02000 	 ORG 20008 
0850 	02000 000000 	BEGIN NOP 	 SOME SYSTEMS ENTER WITH JSB 
0851 	02001 002400 	CLA 
0852 	02002 024232 	JMP RECOV+1 
8853* 
0854* 
0855* "ASK" 	AND 	°TYPE',  COMMANDS 
0856 02003 003400 	ASK CCA 
0857 02004 002001 RSS 
0858 02005 002400 	TYPE CLA 
0859 02006 070660 STA ATSw SET FLAG A OR T 
0860 02007 014316 	TASK JSB SPNOR 
0861 02010 051513 CPA 845 X 
0862 02011 028063 JMP TFORm 
0863 02012 051511 CPA 842 * 

0864 02013 026054 JMP TWAT 
0865 02014 051510 CPA 841 1 
0866 02015 026070 JMP TCRLF 
0867 02016 051512 CPA 844 
0868 02017 026074 JMP DUMP 
0869 02020 051520 CPA 854 
0870 02021 026072 JMP TASK4 
0871 02022 051526 CPA 873 
0872 02023 125213 JMP PR1,' 
0873 02024 051501 CPA 8/5 
0874 02025 024327 JMP POPJ 
0875 02026 051515 CPA 851 
0876 02027 014220 JS8 ERROR 
0877 02030 034660 ISZ ATSW NO; A OR T? 
0878 02031 026050 JMP TYPE2 
0879 02032 014544 J88 PUSHJ ASK; GET VBL 
0880 02033 006706 DEF GTARG 
0881 02034 060667 LOA CHAR SAVE NEXT Cm 
0882 02035 014533 JSB PUSHA 
0883 02036 060653 LOA REAOP SET REAOC 
0884 02037 070655 STA INPUT 
0885 02040 002404 CLA,INA READ FIRST DIGIT TOO 
0886 02041 	115147 JS8 FNP,I INPUT NUMBER 
0887 02042 	115174 138 OFR,/ 
0888 02043 100651 DEF PT1,I 
0889 02044 001217 DEF FLAC 
0890 02045 014627 JSB PnPA 
0891 02046 070667 STA CHAR RESTORE CHAR 
0892 02047 026003 JMP ASK 
0893* 
0894 02050 014544 	TYPE2 JSB PUSHJ EVALUATE EXPRESSION 
0895 02051 	004731 DEF EVAL 
0896 02052 	114665 JSB FOUTP,I AND TYPE IT 
0897 02053 026005 JMP TYPE 
0898* 
0899 02054 014401 	TQUOT JSB GETC OUTPUT TEXT BETwEEN QUOTES 
0900 02055 051511 CPA 842 
0901 02056 026072 JMP TASK4 END OF QUOTES 
0902 02057 051501 CPA 815 
0903 02060 024327 JMP POPJ CR 2  END OF COMMAND 
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0904 02061 114664 JSB OUTCH,I OUTPUT TEXT CHARACTER 
0905 02062 026054 JMP TRUDY 	CONTINUE 
0906* 
0907 02063 014401 TFORM JSB GETC 	READ FORMAT 
8906 02064 014413 JSB GETLN 
0909 02065 060670 LDA LNNO 	AND STORE IT 
0910 02066 070676 STA FORM 
0911 02067 026007 JMP TASK 
0912• 
0913 02070 061501 TCRLF LDA 815 	TYPE CRLF 
0914 02071 114664 JS8 OUTCH,I 
0915 02072 014401 TASK4 JSB GETC 
0916 02073 026007 JMP TASK 
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0918* 	 DUMP DIRECTORY TO VARIABLES VIA "TYPE II" 
0919* 	ALSO ACCESSED BY 'ASK SI.,,DONITII 
0920 02074 060672 DUMP LDA BUFR 
0921 02075 070651 	STA PT1 	SET PTR TO VBL 
0922 02076 050671 
0923 02077 026072 
0924 02100 160681 
0925 02101 001727 
0926 02102 011556 
0927 02103 114664 
8928 02104 160651 
0929 02105 011556 
0930 02106 002003 
0931 02107 061507 
0932 02110 114664 
0933 02111 061507 
0934 02112 114664 
0935 02113 034681 
0936 02114 160651 
0937 02115 041425 
0938 02116 006400 
0939 02117 100400 
0940 02121 002002 
0941 02122 115151 
0942 02123 061301 
0943 02124 114664 
0944 02125 060651 
0945 02126 140651 
0946 02127 026075 

CPA LASTV 	AT END? 
JMP TASK4 	YES, DO REST OF COMMAND 
LOA PT11I 	GET VARIABLE NAME 
ALFFALF 	MORE SIG, CHARACTER 
AND 8177 	MASK OFF THE REST 
JS8 DUTCH,/ OUTPUT MO, CHARACTER 
LOA FT111 	GET LOD CHARACTER 
AND 8177 	MASK OFF THE REST 
SZA,RSS 	CONVERT NULL 
LDA 840 	TO SPACE 
JSB DUTCH,! OUTPUT L,S, CHARACTER 
LDA 840 	OUTPUT SPACE 
JSB OUTCH,I 
ISZ PTI 	STEP PTR TO LENGTI., 
LOA Mt/ GET LENGTH 
ADA 8M3 	CONVERT TO MAX SUBSCRIPT 
CLB 
ply 63 	SCALE 
SZA 	DON'T OUTPUT ZERO 
JSB PRD,I 	OUTPUT AS DECIMAL 
LOA 815 	CRLF 
J88 OUTCH,I 
LDA PT1 	STEP TO NEXT 
ADA PTI,I 
JMP DUMP+1 GO DO NEXT 
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0948 02130 115152 BUF J38 GIlli READ 1ST LETTER 
0949 02131 051550 CPA 8125 IS 	IT 	'UNITe 
0950 02132 026166 JMP BUU 
0951 02133 072164 STA SUTEM SAVE FUNCTION 
0952 02134 060763 LDA BUNT UNIT SELECTED? 
0933 02135 002020 SSA 
0934 02136 016215 JSB BUSEL DEFAULT TO UNIT 0 
0955 02137 062164 LDA BLITEm RESTORE FUNCTION 
0956 02140 051545  CPA 8/23 ? 
0957 02141 026424 JMP BUST 
0958 02142 072165 STA BUFN SET CURRENT FUNCTION 
0959 02143 016615 JSB OUWT WAIT TILL READY 
0960 02144 066267 LOS SUCNT SET NO OF ATTEMPTS 
0961 02145 076270 STS SUECT 
0962 02146 062165 LOA BUFN RESET CURRENT FUNCTION 
0963 02147 051545 CPA 8122 R 
0964 02150 026271 JMP BURED READ 
0965 02151 051551 CPA B127 W 
0966 02152 026340 JMP BUWR WRITE 
0967 02153 051532 CPA 8105 E 
0968 02154 026366 JMP BUEF END FILE 
0969 02155 051544 CPA 8120 P 
0970 0215b 026442 JMP BUPOS POSITION 
0971 02157 051534 CPA 8107 
0972 02160 026400 JMP OUGP GAP 
0973 02161 051531 CPA 8102 B 
0974 02162 026412 JMP BUSK BACKSPACE 1 RECORD 
0975 02163 014214 JSB ERR2 ILLEGAL FUNCTION 
0976* 
0977 02164 000000 BUTEM NOP 
0978 02165 000000 BUFN 	NOP 
0979* 
0980 02166 014544 BUU JS8 PUSHJ GET UNIT NUMBER 
0981 02167 005675 DEF ARG 
0982 02170 014220 JS8 ERROR NO UNIT NUMBER 
0983 02171 115153 JSB 	INT,I CONVERT TO INTEGER 
0954 02172 001217 DEF FLAC 
0985 02173 016215 BUUI JSB BUSEL SELECT UNIT 
0986 02174 060667 LDA CHAR SET OPTIONSIIF ANY 
0987 02175 051520 CPA B54 
0988 02176 002001 RSS 
0989 02177 125215 JMP CQX,I ALL DONE 
0990 02200 014401 JSB GETC SKIP COMMA 
0991 02201 115152 JSB GT1,I READ OPTION 
0992 02202 051542 CPA 8116 N 
0993 02203 026237 JMP SUOPN NORMAL 
0994 02204 051545 CPA B122 R 
0995 02205 026236 JMP BUOPR RETURN 
0996 02206 051535 CPA 8111 1 
0997 02207 026243 JMP BUOPI INTEGER I.E. BINARY 
0998 02210 051531 CPA 8102 8 
0999 02211 026250 JMP BUOPB BCO 
1000 02212 051547 CPA 8124 
1001 02213 026255 JMP BUOPT SET NO OF TRIES 
1002 02214 014214 JSB ERR2 ILLEGAL OPTION 
1603* 
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1804 02215 000000 BUSEL NOP SELECT ROUTINE 
1085 02216 011473 AND B4 MAKE IT LEGAL 
1086 02217 070763 STA BUNT SAVE UNIT NO 
1007 82220 042231 ADA SUNTT 
1006 02221 160000 LDA Op/ GET SELECT CODE 
1000 02222 102613 OTA MTC AND ISSUE IT 
1010 02223 102513 LIA MTC GET STATUS 
1011 02224 011006 AND BUFLC LOCAL? 
1012 02225 002002 SZA 
1013 02226 026603 JMP SUAOT UNIT IN LOCAL 
1014 02227 035133 ISZ SUFLG SET 	(DONE' 
1015 02230 126215 JMP OUSEL,' 
1016* 
1017 02231 002232 BUNTT UEF **1 
1016 02232 001400 OCT 140012400i4400,10400 SELECT CODES 
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1020 
1021 
1022 
1023 
1024 
1025* 
1026* 

0024 001 	ONCAL COMMAND INTERPRETER 

02236 003401 	BUOPR CCA,R8S 	► RETURN/I SET R 
02237 002400 	BUOPN CLA 	 'NORMAL ► I CLEAR R 
02240 072242 	STA BURFL 
02241 	026174 	JMP BUU1+1 
02242 000000 	BURFL NOP 

SET UP READ/WHITE MODE 
1027 02243 060764 BUOPI LOA BUFRI READ BINARY 
1028 02244 064766 LOB BUFw/ WRITE BINARY 
1029 02245 072253 STA BUROC SET UP COMMANDS 
1030 02246 016254 SIB BUWRC 
1031 02247 026174 JMP BUU1+1 
1032 02250 060765 BUOPB LDA BUFRB READ BCD 
1033 02251 064767 LOB BUFWB WRITE BCD 
1034 02252 025245 JMP *.5 
1035 02253 100203 BUROC OCT 	100203 DEFAULT TO BCD 
1036 02254 100301 BUWRC OCT 	100301 FOR BOTH READ 	WRITE 
1037* 
1038 02255 014544 BUOPT JSB PUSHJ ►TRY ► 	OPTION 
1039 02256 006675 DEF ARG READ NO, OF TIMES 
1040 02257 026264 JMP 	*4,5 
1041 02260 115153 JSB 	INT,I CONVERT TO INTEGER 
1042 02261 001217 DEF FLAG 
1043 02262 003004 CMA,INA 
1044 02263 002021 SSA,RSS 
1045 02264 003400 CCA SET 1 IF 0 OR •VE 
1046 02265 072267 STA BUCNT 
1047 02266 026174 JMP 8UU1+1 
4048 02267 177775 BUCNT DEC .3 
1049 02270 000000 BUECT NOP 
1050* 
1051 02271 061456 BURED LDA BMIN INDICATE 	► READ' 
1052 02272 016521 JSB BUSTX SET DATA POINTERS 
1053 02273 016534 JOB BUSTN SET COUNT OUTPUT VARIABLE 
1054 02274 072545 STA BUN 
1055 02275 016550 JSB BURMA SET UP DMA 
1056 02276 062253 LDA BUROC GET READ COMMAND 
1057 02277 016564 JSB BUGO GO 
1058 02300 016610 JSb BUTR 
1059 02301 016615 JSB BUWT WAIT TILL DONE 
1060 02302 011007 AND BUFEF END OF FILE? 
1061 02303 002002 SZA 
1062 02304 026330 JMP BUREF YES 
1063 02305 102513 LIA MTC 
1064 02306 010777 AND BUFET ENO OF TAPE? 
1065 02307 002002 SZA 
1066 02310 026331 JMP BUEND YES 
1067 02311 061012 LDA BUL GET NUMBER READ 
1068 02312 003004 CMA.INA 
1069 02313 106503 LIB DMAC2 
1070 02314 040001 ADA 	10 
1071 02315 016334 JSB BUSN 
1072 02316 102513 LIA MTC GET MT STATUS 
1073 02317 011002 AND BUFTP CHECK TIMING AND PARITY 
1074 02320 002002 SZA 
1075 02321 026323 JMP SURER ERROR 
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1077 
1078 
1079 
1080 
1081 
1082* 

0025 

02322 
02323 
02324 
02325 
02326 
02327 

401 	ONCAL COMMAND INTERPRETER 

027336 	JMP COEND 
036270 	BORER /SZ BUECT 
002001 	RSS 
014214 	JSB ERR2 	TOO MANY ERRORS 
016414 	JSB BUBAK 
026275 	JMP BuRED4.4 TRY AGAIN 

1083 02330 002401 BUREF CLA,RSS MAKE 0 FOR EOF 
1084 02331 003400 BUENO CCA •1 FOR EOT 
1085 02332 016334 JSB BUSN SET COUNT TO N 
1086 02333 027336 JMP COEND 
1087* 
1088 02334 000000 BUSN NOP SET COUNT TO N 
1089 02335 115176 JSB D8L,I AS FLOATING POINT 
1090 02336 102645 DEF BUN,/ 
1091 02337 126334 JMP BUSN,/ 
1092* 
1093 02340 002400 BUWR CLA INDICATE 	'WRITE' 
1094 02341 016521 JSB BUSTX SET DATA POINTERS 
1095 02342 014544 J$8 PUSHJ IS LENGTH SPECIFIED? 
1096 02343 006675 DEF ARG 
1097 02344 026352 JMP *4.6 NO/ USE FULL ARRAY LENGTH 
1098 02345 115153 JSB INTO YES; CONVERT TO INTEGER 
1099 02346 001217 DEF FLAC 
1100 02347 003004 CMA,INA NEGATE 
1101 02350 071012 STA BUL SET AS OPE WORD COUNT 
1102 02351 016550 JSB BUDMA SET UP DMA 
1103 02352 062254 LDA BUWRC GET WRITE COMMAND 
1104 02353 016564 JSB BOG° GO 
1105 02354 016610 JSB BUIR 
1106 02355 016615 JS5 BUNT WAIT TILL DONE 
1107 02356 010777 AND 8UFET END OF TAPE? 
1100 02357 002002 SZA 
1109 02360 026366 JMP SUE, WRITE EOF THEN EOT ERROR 
1110 02361 102513 LIA MTC 
1111 02362 011002 AND BUFTP TIMING 	PARITY 
1112 02363 002002 SZA 
1113 02364 014214 JSB ERR2 
1114 02365 027336 JMP COEND 
1116* 
1116 02366 018370 BUEF JSB BUEOF ENO FILE 
1117 02367 027336 JMP COEND 
1118 02370 000000 BUEOF NOP 
1119 02371 060770 LOA OUFwE FILE MARK 
1120 02372 016564 JSB SUGO 
1121 02373 016615 JSB BUNT 
1122 02374 011003 AND BUFEP EDT, 	TIMING/PARITY 
1123 02375 002002 SZA 
1124 02376 014214 JSB ERR2 
1125 02377 126370 JMP BUEUF,I 
1126* 
1127 02400 016402 BUGP JSB BUGAP GAP 
1120 02401 027336 JMP COEND 
1129 02402 000000 BUGAP NOP 
1130 02403 060771 LDA BuFwG GAP 
1131 02404 016564 JSB BUG° 
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1132 02405 016615 JSB SLAT 
1133 02406 010777 AND SUFET 	EDT? 
1134 02407 002002 SZA 
1135 02410 014220 J88 ERROR 
1136 02411 126402 JMP BUGAP,I 
1137• 
1138 02412 016414 	BUSK JSS SOAK 	BACKSPACE 1 RECORD 
1139 02413 027336 JMP COEND 
1140 02414 000000 	SOAK NOP 
1141 02416 060773 LOA BUFSB 
1142 02416 016564 J3S BUGO 
1143 02417 016615 JSB BOIT 
1144 02420 011000 AND MOST 	START OF TAPE? 
1145 02421 002002 SZA 
1146 02422 014220 J58 ERROR 
1147 02423 126414 JMP MAKI/ 
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1149 02424 016534 BUST JSB BuSTN 	GET OUTPUT VARIABLE 
1150 02425 072546 STA BUS 
1151 02426 016615 JS8 	 WAIT TILL DONE 
1152 02427 115176 JSB DBL.' 	FLOAT STATUS AND 
1153 02430 102546 DEF BUS,I 	STORE AS STATUS VBL 
1154 02431 062165 LDA BUFN 	WAS I READING? 
1155 02432 051545 CPA 6122 
1156 02433 026435 JMP BUX 	GET COUNT TOO 
1157 02434 027336 JMP CUEND 
1158 02435 061012 DUX LUA BUL 	INITIAL WORD COUNT 
1159 02436 003004 CMA,INA 
1180 02437 106503 LIB DMAC2 	FINAL WORD COUNT 
1181 02440 040001 ADA 1 	NO. READ 
1162 02441 026332 JMP 8UEN0+1 GO WRITE TO 	'NI 
1163* 
1164 02442 014544 8UPOS JSB PUSMJ 	GET PILE COUNT 
1165 02443 006675 DEF ARG 
1166 02444 026510 JMP 8UP2 	NO ARGUMENTS 	REWIND 
1167 02445 115153 JS8 INT,I 	FILE COUNT AS INTEGER 
1160 02446 001217 DEF FLAC 
1169 02447 002003 SZA,RSS 
1170 02450 026471 JMP SUFI 	NO FILES/ TRY RECORDS 
1171 02451 070001 STA 	1 
1172 02452 002021 SSA,RSS 	MAKE FILE COUNT 
1173 02453 003004 CMA,INA 
1174 02454 072520 STA BUCT 
1175 02455 060776 LOA SUFFF 	FILES FORWARD 
1176 02456 006020 S$8 
1177 02457 060775 LOA BUFFB 	FILES BACKWARD 
1178 02460 072547 $TA SUCMD 
1179 02461 062547 LDA BUCMO 
1180 02462 016564 J$8 BUGO 
1181 02463 016615 JSB BUNT 
1182 02464 011001 AND BUFSE 	START OR END ? 
1183 02465 002002 SZA 
1184 02466 027336 JMP CUEND 	QUIT AT ENOS OF TAPE 
1185 02467 036520 ISZ BUCT 	COUNT 
1186 02470 026461 JMP 	111,17 
1187* Yi 

1188 02471 014544 801 JSB PUSHJ 	RECORD COUNT 
1189 02472 006675 DEF ARG 
1190 02473 027336 JMP COEND 	NONE 
1191 02474 115153 JS8 INT,I 	RECORD CT AS INTEGER 
1192 02475 001217 DEF FLAC 
1193 02476 002003 SZA,RSS 
1194 02477 027336 JMP CUEND 	ALL DONE 
1195 02500 070001 STA 	1 
1196 02501 002021 SSA,RSS 
1197 02502 003004 CMA,INA 
1198 02503 072520 STA BUCT 
1199 02504 060774 LOA BUFSF 	RECORDS FORWARD 
1200 02505 006020 $88 
1201 02506 060773 LOA BUFS8 	RECORDS BACKWARD 
1202 02507 025460 JMP 801..9 
1203* 
1204 02510 102513 BUP2 LIA MTC 	REWIND/ TEST BOT 
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1205 02511 011000 AND BUFST 
1206 02512 002002 SZA 
1207 02513 027336 JMP COEND ALREADY AT 00T 
1208 02514 060772 LDA BUFRW REWIND 
1209 02515 016564 JSB BUGO 
1210 02516 016615 J38 BUNT 
1211 02517 027336 JMP COEND 
1212 02520 000000 BUCT NOP 
1213* 
1214 02521 000000 BUSTX NOP 
1215 02522 072533 STA BUDIR SAVE READ/WRITE 
1216 02523 014544 JSB PUSH,/ GET X 
1217 02524 006705 DEF GTARG"1 
1218 02525 060651 LDA PT1 LOCATION 
1219 02526 032533 IOR 8UOIR COMBINE READ/WRITE 
1220 02527 071011 STA BUPT 
1221 02530 061110 LDA GIL. LENGTH 
1222 02531 071012 STA BUt, 
1223 02532 126521 JMP BUSTX,I 
1224 02533 000000 BUDIR NOP 
1225* 
1226 02534 000000 BUSTN NOP SET UP COUNT OUTPUT VARIABLE 
1227 02535 060667 LDA CHAR 
1228 02536 051520 CPA 854 MUST BE COMMA 
1222 02537 002001 RSS 
1230 02540 014220 J58 ERROR NO OUTPUT VARIABLE 
1231 02541 014544 JSB PUSHJ GET VARIABLE 
1232 02542 006705 DEF STARS./ 
1233 02543 060651 LDA PTI 
1234 02544 126534 JMP BUSTN,/ 
1235 02545 000000 BUN NOP 
1236 02546 000000 BUS NOP 
1237 02547 000000 BUCMU NOP 
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1239 02550 000000 	BUDMA NOP SET UP DMA, 
1240 02551 002563 LDA 6UCWI 	DMA CONTROL MORD 
1241 02552 102607 OTA DMA2 
1242 02553 106703 CLC DMAC2 	SET TO RECEIVE POINTER 
1243 02554 061011 LDA BUPT 
1244 02555 102603 OTA DMAC2 
1245 02556 102703 STC DMAC2 	AND LENGTH 
1246 02557 061012 LDA BUL 
1247 02560 102603 DTA DMAC2 
1240 02561 103707 STC DMA2,C 	START DMA 
124I' 02562 126550 JMP BUDMANI 
1250 02563 020012 	BUCW1 ABS MTD+200000 	CLC MID WHEN DONE 
1251* 
1252 02564 000000 	BUGU NOP 
1253 02565 006400 cLe CLEAR DONE FLAG 
1254 02566 075133 STB BUF4G 
1255 02567 070001 STA 1 	SAVE COMMAND 
1256 02570 102513 LIA MTC 	GET MAG TAPE STATUS 
1257 02571 011004 AND BUFRG 	REWINDING? 
1258 02572 002002 OZA TEST 
1259 02573 026570 JMP *,3 	WAIT TILL DONE 
1260 02574 106013 OTB MTC 	ISSUE COMMAND 
1261 02575 103713 SIC MTC,C 	START COMMAND 
1262 02576 103712 SIC MTD,C 	START DATA 
1263 02577 102513 LIA MTC 	WAS IT REJECTED? 
1264 02600 011005 AND BUFRJ 	MASK REJECT BIT 
1265 02601 002003 SZA,RSS 	TEST 
1266 02602 126564 JMP BUGO,I 	OK1ALL DONE 
1267* ABORT MAG TAPE TRANSFER 
1268 02603 035133 	BUABT ISZ OUFLG 	SET "DONE" 
1269 02604 107707 CLC DMA2,C 	ABORT DMA 
1270 02605 107712 CLC MTD,C 	ABORT MAG TAPE DATA 
1271 02606 107713 CLC MTC,C 	ABORT MAG TAPE CONTROL 
1272 02607 014220 JSB ERROR 	QUIT 
1273* 
1274 02610 000000 	BUTR NOP TEST FOR 	'RETURN,  OPTION 
1275 02611 062242 LDA BURFL 
1276 02612 002002 SZA 
1277 02613 027336 JMP COEND 
1278 02614 12661L JMP BUTR,I 
1279* 
1200 02615 000000 	Bu0T NOP 
1281 02616 102513 LIA MTC 	GET STATUS 
1282 02617 011000 AND BUFLC 	LOCAL? 
1203 02620 002002 SZA 
1284 02821 026603 JMP BUABT 	GO, ABORT 
1285 02622 061133 LOA BUFLG 	DONE? 
1206 02623 002003 32AOSS 
1287 02624 026616 JMP *1,6 	WAIT TILL DONE 
1288 02625 102513 LIA MTC 	GET THE LATEST STATUS 
1289 02626 126615 JMP BUWT,I 
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1291 02627 000000 MTINR NOP MAG TAPE CHARACTER INPUT 
1292 02630 035016 ISZ MTINC ANY LEFT? 
1293 02631 026670 JMP MTIN1 
1294 02632 035017 ISZ mtINT TERMINATED? 
1295 02633 026707 JMP MTIN3 NO? GO MAKE CR 
1296 02634 061440 LOA 0M2 RESET TERMINATE COUNT 
1297 02635 071017 STA MTINT 
1298 02636 061014 LOA MTIN8 GET BUFFER POINTER 
1299 02637 071013 STA MTIN 
1300 02640 002300 CCE 
1301 02641 001500 ERA 
1302 02642 071011 STA SUPT 
1303 02643 061015 LDA MTINL LENGTH 
1304 02644 001100 ARS CONVERT TO WORDS 
1305 02645 071012 STA OUL 
1306 02646 061425 LDA 8m3 SET ERROR COUNT 
1307 02647 071020 STA MTERC 
1300 02650 016550 MTIN2 JSB BUOMA SET UP DMA 
1309 02651 060765 LOA BUFRB READ 
1310 02652 016564 J38 BUGO 
1311 02653 016615 JS8 BURT WAIT TILL DONE 
1312 02654 011010 AND BUFFT EOF, EOT 
1313 02655 002002 SZA 
1314 02656 014214 JSB ERR2 
1315 02657 102503 LIA DMAC2 GET NUMBER READ 
1316 02660 001000 ALS CONVERT TO CHARACTER COUNT 
1317 02661 003004 CmA,INA 
1318 02662 041015 ADA MTINL 
1319 02663 071016 STA MTINC 
1320 02664 102513 LIA MTC GET MAGTAPE STATUS 
1321 02665 011002 AND BUFTP CHECK TIMING AND PARITY 
1322 02666 002002 SZA 
1323 02667 026713 JMP MTINE ERROR 
1324* 
1325 02670 065013 MTIN1 LOB MTIN READ BUFFER 
1326 02671 004065 CLE,ERB 
132? 02672 160001 LDA 	1,1 
1328 02673 002041 SEZ,RSS 00D/EVEN IS IN LINK 
1329 02674 001727 ALF,ALF 
1330 02675 035013 152 MTIN STEP POINTER 
1331 02676 011530 AND 8/7 
1332 02677 000065 CLEIERA CONVERT 8CDPASCII 
1333 02700 041021 ADA MtA81 POINT TO TABLE 
1334 02701 100000 LOA 0,/ PICK UP ASCII 
1335 02702 002041 SEZ,RSS 
1336 02703 001727 ALF,ALF POSITION EVEN CHARACTER 
1337 02704 011556 AND 8177 RU8 OUT THE OTHER HALF 
1338 02705 070667 STA CHAR 
1339 02706 126627 JMP MTINR,I 
1340* 
1341 02707 003400 MTIN3 CCA TERMINATE/ 
1342 02710 071016 STA MTINC RESET EXPIRING COUNT 
1343 02711 061501 LOA 615 AND MAKE CR 
1344 02712 026705 JMP *w5 
1345* 
1346 02713 035020 mTINE ISZ MTERC COUNT PARITY ERRORS 
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1347 02714 002001 RSS 
1348 02715 014220 J38 ERROR 	TOO MANY 
1349 02716 016414 J88 BUBAK 	BACKSPACE 
1350 02717 026650 JMP MTIN2 	AND TRY AGAIN 
1351* 
1352 02720 020061 mTAB ASC 	16, 	123456789010:s* /STUVwXYZ♦,X■'" 
1353 02740 026512 ASC 160/JKLMN0PQRIS*);]*ABCDEFGHI7,I(4t 
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1355 02760 000000 MTOPR NOP 	 MAG TAPE CHARACTER OUTPUT 
1356, 02761 011556 AND 8177 
1357 02762 051501 CPA 815 	CR? 
1358 02763 027042 JMP MTOP3 
1359 02764 035025 ISZ MTOPC 	FULL? 
1360 02765 027017 JMP MTOP2 
1361 02766 071026 STA MTOCH 	SAVE CHARACTER 
1362 02767 061023 MTOP1 LOA MTOPB 	WRITE OUT BUFFER 
1363 02770 000065 CLE,ERA 
1364 02771 071011 STA BUM' 
1365 02772 061022 LOA MTOP 	SET COUNT 
1366 02773 003004 CMA,INA 
1367 02774 041023 ADA MTOPB 
1368 02775 002003 SZA,RSS 	NOTHING? 
1369 02776 027054 JMP MTOPO 	ADO SOME NULL CHARACTERS 
1370 02777 001100 ARS 	 LOSE L.S,1 •ROUND UP 
1371 03000 071012 MTOP4 STA BUL 
1372 03001 016550 JSB BOMA 
1373 03002 060767 LDA BUFWB 	WRITE 
1374 03003 016564 358 BUGO 
1375 03004 016615 JSB BUWT 
1376 03005 011003 AND BUFEP 	EDT, TIMING, PARITY 
1377 03006 002002 SZA 
1378 03007 014214 JSB ERR2 
1379 03010 061023 LOA MTOPB 	RESET POINTERS 	COUNTS 
1380 03011 071022 STA MTOP 
1381 03012 061024 LDA MTOPL 
1382 03013 071025 STA MTOPC 
1383 03014 061026 LDA MTOCH 	CHECK SAVED CHARACTER 
1384 03015 051501 CPA 815 	CR? 
1385 03016 126760 JMP MTOPR,I ALL DONE IF CR 
1386* 
1387 03017 041444 MT0P2 ADA 8040 	CONVERT ASCII,RBCD 
1388 03020 002020 SSA 
1389 03021 126760 JMP MTOPR,I LOSE LF, FF, ETC 
1390 03022 011530 AND 817 
1391 03023 000065 CLEpERA 
1392 03024 041027 ADA MTA02 	POINT TO ASCII-BCD TABLE 
1393 03025 160000 LOA OpI 	PICK UP BCD 
1304 03026 002041 SEZ,RSS 
1395 03027 001727 ALF,ALF 	POSITION EVEN CHARACTER 
1396 03030 011530 AND 877 
1397 03031 065022 LOB MTOP 	WRITE TO BUFFER 
1398 03032 004065 CLE,ERS 
1399 03033 002041 SEZ,RS$ 
1400 03034 001727 ALF,A0 
1401 03035 002040 SEZ 
1402 03036 140001 ADA 1,1 	ADD IN MO, HALF 
1403 03037 170001 STA 	1/I 
1404 03040 035022 ISZ MTOP 	STEP POINTER 
1405 03041 126760 JMP MTOPR,I 
1406* 
1407 03042 071026 MTOP3 STA MTOCH 	SAVE CR 
1408 03043 061022 LDA MTOP 	CHECK BUFFER 
1409 03044 002011 SLA,RSS 
1410 03045 026767 JMP MTOP1 	EVEN IS OK 
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1411 03046 000065 CLE,EKA 	POSITION POINTER 
1412 03047 164000 LOB O F I 	PICK UP PART WORD 
1413 103050 045503 ADS 820 	FILL UP WITH SPACE 
1414 03001 174000 STB Op/ 
1415 03052 035022 ISZ MTOP 	COUNT THE EXTRA CHARACTER 
1416 03053 026767 JMP MTOP1 
1417* 
1418 03054 061555 	MTOPO LOA BSPSP 	SPACEPSPACE 
1412 03055 065023 	LDS MTOPE1 
1420 03056 004065 CLE,ERB 	POSITION BUFFER POINTER 
1421 03057 170001 STA 	1,I 
1422 03060 003400 CCA 	 SET ONE WORD 
1423 03061 027000 JMP MTOP4 
1424* 
1425 03062 010052 	MTB2 OCT 10052,17413,25434,30036 
1426 03066 036455 OCT 36455,26060,1544005421 
1427 03072 06500/ OCT 05001,01003,02005,03007 
1428 03076 004011 OCT 0401100645603703507072 
1428 03102 006061 OCT 060610106302065033067 
1430 03106 034071 OCT 34071,20442,21444,22446 
1431 03112 023450 OCT 23450,24422,11424,12426 
1432 03116 013430 OCT 13430,14474,10057,37432 
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1435 03122 014413 	DO JSB GETLN SET LNNOPLGAFL 
1436 03123 014554 JSB PUSHF 
1437 03124 000643 DEF TXOUT SAVE TXOUT, PC 
1438 03125 014554 	DOGRP JSB PUSHF 
1439 03126 000666 DEF LGAFL SAVE LGAFLpCHARILNNO 
1440 04127 060666 LOA LGAFL TEST LINE*GROUP*ALL 
1441 03130 002020 SSA 
1442 03131 027163 JMP DUONE ONE LINE 
1443 03132 014351 JS8 FNDLN SET LSTLN,THSLN,TXOUT 
1444 03133 000000 NOP 
1445 03134 060645 LDA THSLN 
1446 03135 002004 INA 
1447 03136 100000 LOA 0,1 PICK UP LINE NOR  
1440 03137 014332 JSB TSTGP 
1449 03140 014220 JSB ERROR WRONG GROUP 
1450 03141 014544 JS8 PUSHJ 
1451 03142 003457 DEF PRCSSm2 UPDATE PC 
1452 03143 014606 J38 POPF 
1453 03144 000666 DEF LGAFL RESTORE LGAPL,CHAR,LNNO 
1454 03145 160644 LOA PC,I NEXT LINE? 
1455 03146 002003 $ZA,RSS 
1456 03147 027171 JMP DONE END OF TEXT 
1457 03150 002004 /NA 
1450 05151 070651 STA PT/ 
1459 03152 060666 LDA LGAFL 
1460 03153 000010 SLA ALL OR GROUP? 
1461 03154 027160 JMP *+4 
1462 03155 160651 LOA PT1FI GROUP 
1463 03156 014332 JS8 TSTGP 
1464 03157 027171 JMP DONE END OF GROUP 
1465 03160 160651 LDA P71,1 SAME GROUP OR ALL 
1456 03161 070670 STA LNNO 
1467 03162 027125 JMP DOGRP CONTINUE 
1468* 
1469 03163 014351 	DOONE JSB FNDLN FIND THE LINE 
1470 03164 014220 JS8 ERROR NO SUCH LINE 
1471 03165 014544 JSB PUSHJ 
1472 03166 003461 DEF PRCSS DON'T UPDATE PC 
1473 03167 014606 J30 POPF 
1474 03170 000666 DEF LGAFL RESTORE LGAFL, CHAR, LNNU 
1475 03171 014606 	DONE JSB POPF RESTORE TXOUT, PC 
1476 03172 000643 DEF TXOUT 
1477 03173 027462 JMP PROC 
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1479* 	'ERASE, 	COMMAND 
1480 03174 014316 	ERASE 458 SPNOR 
1481 03175 014277 	JS8 SORT 
1482 03176 027230 JMP ERVAR 	OP/TERM; E 
1483 03177 027211 JMP ERLIN 	NUMBER/ E 
1484 03200 051463 CPA 81 	LETTER/ E A 
1485 03201 002001 RSS 
1486 03202 014220 J38 ERROR 	NOT A 
1487 03203 060673 LDA ENDT 	ERASE ALL 
1488 03204 070672 STA BUFR 	TEXT 
1489 03205 070671 STA LASTV 	AND VARIABLES 
1490 03206 002400 CLA 
1491 03207 170674 STA TEXTOII 
1492 03210 024110 JMP START 
1493* 
1494 03211 014413 ERLIN J80 GETLN 	ERASE LINE OR GROUP 
1495 03212 060672 LDA BUFR 
1496 03213 001200 RAL 
1497 03214 070633 STA TXIN 
1498 03215 017233 ERGRP JS8 DELET 
1499 03216 060666 LDA LGAFL 
1500 03217 002020 SSA 
1501 03220 027230 JMP ERVAR 	ONE LINE 
1502 03221 034645 I11Z THSLN 	GROUP 
1503 03222 160645 LOA THSLN,I 
1504 03223 014332 JS8 TSTGP 
1505 03224 027230 JMP ERVAR 	DONE/ ERASE MS TOO 
1506 03225 160645 LOA THSLNFI 
1507 03226 070670 STA LNNO 
1508 03227 027215 JMP ERGRP 
1509 03230 060672 ERVAR LDA BUFR 	JUST VARLABLES 
1510 03231 070671 STA LASTV 
1511 03232 024327 JMP POPJ 
1512* 
1513* DELETE SUBROUTINE USED BY 	'ERASE!, 	ImooiFy, 	AND 
1514* WHEN READING IN A NEW LINE, 
1515 03233 000000 DELET NOP 
1516 03234 103100 CLF 0 
1517 03235 014351 JS8 FNDLN 
1518 03236 127233 JMP DELET,I 
1519 03237 014401 J38 GETC 	FIND END OF LINE 
1520 03240 051501 CPA 815 
1521 03241 002001 RSS 
1522 03242 027237 JMP 	011,43 
1523 03243 060643 LDA TXOUT 	HOW MANY? 
1524 03244 001100 ARS 
1525 03245 003004 CMA,INA 
1526 03246 040645 ADA THSLN 
1527 03247 070661 STA CNTR 
1528 03250 0b0674 LDA TEXTO 	DoNIT RUB FIRST LINE 
1529 03251 050645 CPA THSLN 
1530 03252 024110 JMP START 
1531 03253 160645 LOA TIOLN/I PTR TO NEXT LINE 
1532 03254 170647 STA LSTLN,I SET INTO LAST LINE 
1533 03255 060674 LDA TEXTO 	START AT BEGINNING 
1534 03256 070636 DELI 	STA T2 	FIRST MODIFY CHAIN OF FTRs 
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160636 	LDA T2pI 	LINE POINTER 
002003 	SZA,RSS 	ZERO O DONE 
027274 	JMP DELX 
070635 	STA T1 
060645 	LDA THSLN 	AFTER ERASED BIT? 

1540 03264 003104 CMApCLEpINA 
1541 03265 040635 ADA T1 
1542 03266 002440 CLA,SEZ 
1543 03267 060661 LDA CNTR IF YES, MOD POINTER 
1544 03270 040635 ADA T1 
1545 03271 170636 STA 1211 
1546 03272 060635 LOA T1 NEXT 
1547 03273 027256 JMP DELI 
1548 03274 060645 DELX LOA THSLN THEN MOVE DOWN TEXT 
1549 03275 070640 STA T4 
1550 03276 064661 L05 CNTR 
1551 03277 007004 CMBoIN5 
1552 03300 040001 ADA 	15 
1553 03301 070641 STA T5 
1554 03302 060661 LDA CNTR UPDATE BUFR 
1555 03303 040872 ADA BUFR 
1556 03304 070672 STA BUFR 
1557 03305 060633 LDA TXIN 
am 03306 001100 ARS 
1559 03307 003000 CMA 
1560 03310 040841 ADA T5 
1561 03311 070635 STA T1 
1562 03312 060633 LDA TXIN UPDATE TXIN 
1563 03313 040661 ADA CNTR 
1584 03314 040661 ADA CNTR 
1565 03315 070633 STA TXIN 
1566 03316 160641 LDA 15p/ 
1567 03317 034641 ISZ T5 
1568 03320 170640 STA 14p1 
1569 03321 034640 182 T4 
1570 03322 034635 ISZ 	Ti 
1571 03323 027316 JMP 	itvg,5 
1572 03324 027234 JMP DELET+1 
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1574* /FOR' 	AND 	ISETI COMMANDS; ASSIGNMENT STATEMENTS 
1575 04325 061030 	PCSET LDA PCTEM 	NORMAL ASSIGNMENT STATEMENT 
1576 03326 070643 STA TROUT 
1577 03327 061031 LDA PCTEM+1 
1578 03330 070667 STA CHAR 
1579 03331 002001 RSS 
1580 03332 014401 JSB GETC 
1581 03333 017345 	SET JSB XSET 	'SET' 	FOR 	'FOCAL' 	COMPATIBILITY 
1582 03334 051520 CPA 554 	, 	? 
1583 03335 027332 JMP SET•1 
1584 03335 060667 	COEND LDA CHAR 
1585 03337 051526 CPA 573 	I CONTINUE WITH THIS LINE 
1586 03340 027461 JMP PRCSS 
1587 03341 051501 CPA 515 	CR 
1588 03342 024327 JMP POPJ 
1580 03343 014401 JSB GEYC 	RuN GARBAGE 
1590 03344 027336 JMP COEND 
1591* 
1592 03345 000000 	XSET NOP 
1593 03348 014544 JSB PUSHJ 	FIND DESTINATION 
1594 03347 006706 DEF GTARG 
1595 03350 014316 JSB SPNOR 
1596 03351 051527 CPA 575 	NEXT MUST BE lo 
1597 03352 002001 RSS 
159a 03353 014220 JSB ERROR 	NO IT ISN'T 
1599 04354 060651 LOA PTI 	SAVE DESTINATION 
1600 03355 014533 JSB PUSHA 
1601 03356 014544 J55 PUSHJ 	EVALUATE EXPRESSION 
1602 03357 004730 DEF EVAL,1 
1603 03360 164634 LDB POLO 	TRANSFER RESULT 
1604 04361 074651 ST5 PT! 	SAVE POINTER 
1605 03362 034634 /SZ POL 	DONE WITH POINTER 
1606 03363 061222 LDA FLACP 
1607 03364 115175 JSB XFR,I 
1608 03365 014316 JSB SPNOR 	RUN SPACES 
1609 03365 127345 JMP XSET,I 
1610* 
1611 03367 017345 	FOR JSB XSET 	'FUR' COMMAND 
1612 03370 060651 LDA PT! 
1613 03371 014533 J55 PUSHA 	SAVE PTR TO VAR 
1614 03372 014544 JSB PUSHJ 
1615 03373 006675 DEF ARG 
1616 03374 014220 J55 ERROR 	MISSING ARG 
1817 03375 014316 JSS SPNOR 
1618 03375 051526 CPA 873 	11  TEST FOR 2.ARG FORM 
1619 03377 027446 JMP FOR2 
1620 03400 014554 JSB PUSHF 	SAVE STEP 
1621 03401 001217 DEF FLAC 
1622 03402 014544 JS5 PUSHJ 
1623 163403 005675 DEF ARG 
1624 03404 014220 JSB ERROR 	WRONG FORMAT 
1625 03405 014316 455 SPNOR 
1626 03406 014554 	FORI JS5 PUSHF 	SAVE END VALUE 
1627 03407 001217 DEF FLAC 
1628 03410 014554 J55 PUSHF 	SAVE TEXT POINTER 
1629 03411 000643 DEF TXOUT 
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1630 04412 014544 	FORCO JSB PUSHJ 	PROCESS 
1631 03413 003461 DEF PRCSS 
1832 03414 014b06 JSB POPF 	RESTORE TEXT POINTER 
1633 03415 000643 DEF TXOUT 
1634 03416 014606 JSB POPF 	RESTORE END VALUE 
1635 03417 001217 DEF FLAC 
1636 03420 014606 JSB PUFF 	RESTORE STEP 
1637 03421 003461 DEF FORTM 
1638 03422 014627 JSB POPA 	GET PTR TO VAR 
1639 03423 070651 STA PT1 
1640 03424 115136 JSB FAD,! 	INCREMENT VARIABLE 
1641 03425 100651 DEF PT1,I 
1642 03426 003451 DEF FORIM 
1643 03427 100651 DEF 	PT1,I 
1644 03430 115137 JSS FSB,I 	TEST END 
1645 03431 001217 DEF FLAC 
1646 03432 001217 DEF FLAC 
1647 03433 100651 DEF PT1,I 
1648 03434 061217 LDA FLAC 	DONE? 
1649 03435 067451 LOB FORTM 
1650 03436 006020 SSB 
1651 03437 003000 CMA 
1652 03440 002026 SSA,INA'SZA 	TEST IF DONE 
1653 03441 024327 JMP PUPJ 
1654 03442 060634 LDA PM, 	STEP BACK PDL POINTER 
1655 03443 041430 ADA DM10 
1656 03444 070634 STA PDL 
1657 03445 027412 JMP FORCO 
1658* 
1659 0344b 014554 	F0R2 JSB PUSHF 
1660 03447 001345 DEF FL1 
1661 03450 027406 JMP PORI 
1662 03451 000000 	FORTM DEX 0 
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IGO,  OR 	'GOTO,  COMMAND AND COMMAND PROCESSING 
1665 04454 014413 GOTO 	JSb GETLN 
1666 03455 014351 JSB FNDLN 
1667 0445e 014220 JSB ERROR 
1660 03457 060645 LDA THSLN 
1669 03460 070644 STA PC 
1670 03461 014401 PRCSS JS8 GETC 
1671 03462 102501 PROC LIA 1 	READ SWITCHES 
1672 03463 002020 SSA TEST SIGN BIT 
1673 03464 024231 JMP RECOV 	EXIT ON SIGN BIT 
1674 03465 014316 JS8 SPNOR 
1075 03466 051501 CPA 815 
1676 03467 024327 JMP POPJ 
1677 03470 051526 CPA 873 	1 	? 
1678 03471 027461 JMP PRCSS 
1679 03472 071031 STA PCTEM+1 SAVE CHAR 
1680 03473 060643 LOA TXOUT 	SAVE POINTER 
1681 03474 071030 STA PCTEM 
1682 03475 115152 JSB GT1,I 	GET NEXT CH 
1683 03476 064667 LOB CHAR 	EXAMINE TERMINATOR 
1684 03477 055527 CPB 875 	IS IT • ? 
1685 03500 027325 JMP PCSET 	YES 
1886 03501 055514 CPB 850 	I ? 
1087 03502 027325 JMP PCSET 
1680 03503 041436 ADA 6M133 	BEYOND Z? 
1689 03504 002021 SSA,RSS 
1690 03505 027510 JMP **a 
1691 03508 041505 ADA 832 	BEFORE A? 
1692 03507 002020 SSA 
1693 03510 014220 ILCOM JSB ERROR 	ILLEGAL COMMAND 
1694 03511 043513 ADA CUMGO 
1695 03512 124000 JMP 08,1 
1896* 
1697* 
1698 03513 103514 COMGO DEF COMMAND ENTRIES 
1699 03514 002003 DEF ASK 	A 
1700 03515 002130 DEF BUF 
1701 03516 000327 DEF POPJ 	C 
1702 03517 003122 DEF 00 
1703 03520 003174 DEF ERASE 	E 
1704 03521 003367 DEF FOR 
1705 03522 003454 DEF GOTO 	G 
1706 03523 003510 DEF ILCOM 
1707 03524 003546 DEF IF 
1700 03525 003510 DEF ILCOM 	J 
1709 03526 003510 DEF ILCOM 	K 
1710 03527 003510 DEF ILCOM 	L 
1711 03530 003601 DEF MOD 
1712 03531 004547 DEF NCOOE 	N 
1713 03532 004004 DEF OPTN 	0 
1714 03533 004141 DEF XLOT 	P 
1715 03534 000110 DEF START 	0 
1716 03535 000325 DEF RETRN 	R 
1717 03536 003333 DEF SET 
1718 03537 002005 DEF TYPE 	T 
1719 03540 004471 DEF UNPK 	U 
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1720 03541 004643 DEF VAR V 
1721 03542 004651 DEF WRITE W 
1722 03543 003510 DEF ILCOM X 
1723 03544 003510 ,DEF ILCOM Y 
1724 03545 004714 DEF ZER Z 
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1726* 'IF' 	COMMAND 
1727 03346 014316 	IF JSB SPNOR 
1726 03547 051514 CPA 850 	C 
1729 03550 002001 RSS 
1730 03551 014220 JSB ERROR 	NOT ( 
1731 03552 014544 JSB PUSHJ 	EVALUATE EXPRESSION 
1732 03553 004730 DEF EVAL■1 
1733 03554 014342 JSO PARTS 	TEST ) 
1734 03555 061217 LDA FLAG 	TEST EXPRESSION 
1735 03556 002020 SSA 
1736 03557 027454 JMP GOTO 	SKIP NONE IF *AVE 
1737 03560 007400 CC8 	 B'.' 
1736 03561 002002 SZA 
1739 03562 005000 8LS 	 OR 8462 IF EXPN *VE 
1740 03563 074635 STB T1 
1741 03564 060667 	IF3 LDA CHAR 
1742 03565 051520 CPA 854 
1743 03566 027575 JMP IF1 
1744 03567 051526 CPA 873 	1 
1745 03570 027461 JMP PRCSS 
1746 03571 051501 CPA 815 	CR END OF LINE 
1747 03572 024327 JMP POPJ 
1746 03573'014401 J$8 GETC 
1749 03574 027585 JMP *i7 
1750 03575 014401 	IF1 JS8 GETC 	SKIP OVER COMMA 
1751 03576 034635 ISZ T1 	COUNT COMMAS 
1752 03577 027564 JMP IFS 	GET ANOTHER COMMA 
1753 03600 027454 JMP GOTO 	ENOUCHI GOTOI 
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1755* 	'MODIFY! COMMAND 
1756 03601 014413 MOD 	JSB GETLN 
1757 03602 002021 	SSA,RSS 

	
TEST SOURCE LINE 

JSB ERROR 
	

NOT 1 LINE 
LDA TXOUT 
	

SAYE TEXT 
STA MOOT 
JSB FNDLN 
	

SET LSTLN, THSLN 	TXOUT 
JSB ERROR 
	

NO SUCH LINE 
LDA MOOT 
	

RESTORE TEXT 
LOB TXOUT 
	

SAVE SOURCE 
STA TXOUT 
STB MOOT 
LDA CHAR 
	

TEST 
CPA 854 
JMP MOONL 
	

GO GET NEW LINE NO 
MO01 LOA MOOT 
	

RESTORE SOURCE 
STA TXOUT 
LOB BUFR 
	

SET UP OUTPUT LINE 
INS 
LDA ONO 
STA 1,I 
INS 
RBL 
STB TXIN 
STB PAKST 

MODSK JSB TTIg1 
	

READ TTY SILENTLY 
AND 8177 
STA MOOCH 

MODCP JSB GETC 
	

COPY TILL SRCH CM OR END 
JSB PRC,I 
	

OUTPUT ON TTY 
LDA CHAR 
JSB PKC,I 
CPA 815 
	

CR 
JMP MODX 
	

ENO OF LINE 
CPA MOOCH 
	

SEARCH CH 
JMP MODFD 
JMP MODCP 
	

CONTINUE 

MODBA LOA PAKST 	BACK ARROW 
STA TXIN 	LOSE COPIED TEXT 

MODFD JSB RDC,I 	READ TEXT OR EDIT COMMANDS 
CPA S14 	FORMeFEED 
JMP MODCP 	SEARCH AGAIN 
CPA 07 	BELL 
JMP MODSK 	CHANGE SEARCH CM 
CPA 8137 	BACK ARROW 
JMP mODBA 	LOSE TEXT 
CPA 812 	LINE FEED 
JMP MODSK+2 COPY REST OF LINE 
JSB PKC,I 
CPA 815 	CR 
JMP MODX 	TERMINATE LINE 

1807 03663 027647 	JMP MODFD 	CONTINUE 
1808* 
1809* READ LINE NUMBER FOR MODIFIED LINE 
1810 03664 014401 mODNL J30 GETC 	PASS COMMA 

1750 03603 014220 
1759 03604 060643 
1760 03605 073672 
1761 03606 014351 
1762 03607 014220 
1763 03610 063672 
1764 03611 064643 
1765 03612 070643 
1766 03613 077672 
1767 03614 060667 
1768 03615 051520 
1760 03616 027664 
1770 03617 063672 
1771 03620 070643 
1772 03621 064672 
1773 03622 006004 
1774 03623 060670 
1775 03624 170001 
1776 03625 006004 
1777 03626 005200 
1778 03627 074633 
1779 03630 074650 
1780 03631 115154 
1761 03632 011556 
1782 03633 073671 
1783 03634 014401 
1784 03635 115142 
1705 03636 060667 
1786 03637 115144 
1787 03640 051501 
1788 03641 024177 
1789 03642 053671 
1790 03643 027647 
1791 03644 027634 
1792* 
1793 03645 060650 
1794 03646 070633 
1795 03647 115143 
1798 03650 051500 
1797 03651 027634 
1798 03652 051476 
1799 03653 027631 
1800 03654 051553 
1801 03655 027645 
1802 03656 051467 
1803 03657 027633 
1804 03660 115144 
1805 03661 051501 
1806 03662 024177 
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1511 03665 0144113 6168 GETLN NEW NO 
1812 03666 002020 SSA TEST LGAFL 
1813 03667 027617 JMP NODI 
1814 03670 014220 JSB ERROR NOT SINGLE LINE 
1815 03671 000000 MOOCH NOP SEARCH CH 
1816 03672 000000 MOOT 	NOP 
1817* 
1818* TELETYPE OUTPUT BUFFER 
1610 03673 000000 TTBUF BSS 72 
1820 04003 TTEND EQU 
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1822* 	INCODE 1 	COMMAND LISTED WITH 	(UNPACK' 	BELOW 
1623* 
1824* 	10PTIONI 	COMMAND 
1825 04003 014401 J88 GETC GET NEXT OPTION 
1826 04004 115152 OPTN 	JS8 GT1II 
1827 04005 051545 CPA B122 R 
1828 04006 026026 JMP OPTNR HIGH SPEED READER 
1829 04007 051537 CPA 8‘14 K 
1830 04010 026035 JMP OPTNK KEYBOARD 
1831 04011 051544 CPA 8120 P 
1832 04012 026037 JMP OPTNP PUNCH 
1833 04013 051547 CPA 8124 
1834 04014 026045 JMP OPTNT TYPE 
1835 04015 051540 CPA 8114 L 
1836 04016 026050 JMP OPTNL LINE PRINTER 
1837 04017 051533 CPA 8106 F 
1638 04020 026055 JMP OPTNF FIXED OUTPUT FORMAT 
1839 04021 051534 CPA 8107 G 
1840 04022 026054 JMP OPTNG GENERAL OUTPUT FORMAT 
1841 04023 051541 CPA 6115 M 
1842 04024 025060 JMP OPTNM MAG TAPE I/O 
1843 04025 014220 J38 ERROR ILLEGAL OPTION 
1844* 
1845 04026 061205 OPTNR LDA HSROR SET HO, READER 
1846 04027 070603 STA INCH 1.10R CHARACTER INPUT 
1847 04030 103715 STC MSRIC INITIATE 
1848 04031 060667 OPTN1 LDA CHAR ANY MORE OPTIONS? 
1849 04032 051320 CPA 854 ? 
1850 04033 026003 JMP OPTN.1 GO GET NEXT 
1851 04034 125215 JMP COxII ALL DONE 
1852* 
1853 04035 015032 OPTNK JS8 TTRON SET KEYBOARD INPUT 
1854 04036 026031 JMP OPTNI 
1855* 
1856* 
1857_ 04037 061207 OPTNP LDA HSPCH SET HO, PUNCH 
1858 04040 070664 STA DUTCH FOR CHARACTER OUTPUT 
1859 04041 107716 CLC PNCH,C INITIALISE 
1860 04042 002404 CLA,INA 
1861 04043 071127 STA PNCMF CLEAR 	/BUSY! 
1862 04044 026031 JMP OPTN1 
1863* 
1864 04045 061210 OPTNT LDA TTYPN SET TTY PUNCH 
1865 04046 070664 STA DUTCH FOR CHARACTER OUTPUT 
1866 04047 026031 JMP OPTNI 
1867* 
1868 04050 062053 OPTNL LDA LPR SET LINEPRINTER 
1869 04051 070664 STA DUTCH FOR CHARACTER OUTPUT 
1870 04052 026031 JMP OPTN1 
1871 04053 007217 LPR 	DEF LPOUT 
1872* 
1873 04054 002401 OPTNG CLA,RSS CLEAR 
1874 04055 003400 OPTNF CCA OR SET 
1875 04056 070677 STA FORMF "FIXED",  FORMAT FLAG 
1876 04057 026031 JMP OPTNI 
1877* 
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1878 04060 014316 OPTNM J88 SPNOR CHECK • 
1879 04061 051520 CPA B34 
1880 04062 002001 RSS 
1881 04063 014220 JSB ERROR NOT 	, 
1882 04064 014401 JSB GETC PASS 
1883 04065 115152 JSB 	011,11 REA, I OR 0 
1884 04086 051535 CPA 8111 I 
1885 04067 026077 JMP OPTMI INPUT 
1886 04070 051543 CPA 0117 0 
1887 04071 026123 JMP OPTMO OUTPUT 
1888 04072 051536 CPA 8112 J 
1889 04073 026113 JMP OPTMS'2 CONTINUE MAG TAPE INPUT 
1890 04074 051544 CPA 8120 P 
1891 04075 026136 JMP OPTM2 CONTINUE OUTPUT 
1892 04076 014220 JSB ERROR ILLEGAL MAG TAPE OPTION 
1893* 
1894 04077 014544 OPTMI JSB PUSHJ SET UP INPUT BUFFER 
1895 04100 006705 DEF GTARG9,1 
1896 04101 060651 LDA PT1 
1897 04102 000066 CLE.ELA 
1898 04103 071013 STA MTIN 
1899 04104 071014 STA MT1NB 
1900 04105 061110 LOA GTL I' LENGTH 
1901 04106 001000 ALS CONVERT TO CHARACTER COUNT 
1902 04107 071015 STA MTINL 
1903 04110 003400 CCA SET BUFFER EMPTY 
1904 04111 071016 STA MT1NC 
1905 04112 071017 STA MTINT SET 	!TERMINATED,  
1906 04113 061211 LOA MTINP SET MT INPUT ROUTINE 
1907 04114 070663 STA INCH 
1908 04115 060763 OPTMS LDA CUNT UNIT SELECTED? 
1909 04116 002021 SSA,RSS 
1910 04117 026031 JMP OPTN1 
1911 04120 002400 CLA DEFAULT TO UNIT 0 
1912 04121 115155 JOB 	8$1.1/ 
1913 04122 026031 JMP OPTNI 
1914* 
1915 04123 014544 OPTMO JSB PUSHJ SET UP OUTPUT BUFFER 
1916 04124 006705 DEF GTARG,1 
1917 04125 060651 LDA PTI GET BUFFER PTR 
1918 04126 000066 CLEuELA AS CHARACTER POINTER 
1919 04127 071022 STA MTOP SET CURRENT 
1920 04130 071023 STA MTOPB AND INITIAL PTRS 
1921 04131 061110 LDA GIL GET LENGTH 
1922 04132 001000 ALS IN CHARACTERS 
1923 04133 041437 ADA Brit PLUS ONE , 
1924 04134 071025 STA MTOPC SET CURRENT 
1925 04135 071024 STA MTOPL AND INITIAL COUNTS 
1926 04136 061212 OPTM2 LDA MTOPP SET MT OUTPUT ROUTINE 
1927 04137 070664 STA OUTCH 
1928 04140 026115 JMP OPTMS GO CHECK IF UNIT SELECTED 
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1930* 	PLOT COMMAND 	(BUFFERED) 
1931* 	CALLS; 	P X,Y,OPTION 	OR 	P X,Y 
1932* 	OPTION eVEI 	INITIALISE, 	CURRENT POINT 	(X,Y); 	RAISE PEN 
1933* 	 •VE, 	EVEN OR OMITTED/ 	PLOT TO 	(X,Y), 	PEN DOWN 
1934* 	 4a, 	0001 PLOT TO 	(X,Y) 	WITH PEN UP 
1935 04141 014544 XLOT JSB PUSHJ GET X 
1936 04142 004731 DEF EVAL 
1937 04143 115140 JSB FMP,I SCALE X 
1938 04144 001217 DEF FLAG 
1939 04145 001217 DEF FLAC 
1940 04146 001043 DEF PLXS 
1941 04147 115153 JS8 	INt,I CONVERT TO INTEGER 
1942 04150 001217 DEF FLAC 
1943 04151 041456 ADA BMIN CONVERT TO ONES COMP 
1944 04152 000065 C4E/ERA TRUNCATE TO 15 BITS 
1945 04153 171037 STA PLI,I X TO BUFFER 
1946 04154 014544 JSB PUSHJ GET Y 
1947 04155 006675 DEF ARG 
1948 04156 014220 JS8 ERROR NO Y 
1949 04157 115140 JSB WMP,I SCALE Y 
1950 04160 001217 DEF FLAC 
1951 04161 001217 DEF FLAC 
1952 04162 001046 DEF PLYS 
/933 04163 115153 458 INTO CONVERT TO INTEGER 
1954 04164 001217 DEF FLAC 
1955 04165 041456 ADA BMIN CONVERT TO OeES COMP 
1956 04166 000065 CLE,ERA CLEAR SIGN 
1957 04167 001121 ARS,ARS TRUNCATE TO 13 BITS 
1958 04170 071054 STA PLINY SAVE Y 
1959 04171 014544 JSB PUSHJ GET OPTION 
1960 04172 006675 DEF ARG 
1961 04173 026202 JMP 	*4.7 NO OPTION•OPTION 0 
1962 04174 115153 JSB INT,I OPTION TO A AS INTEGER 
1963 04175 001217 DEF FLAC 
1964 04176 001300 RAR POSITION LS AND SIGN 
1965 04177 011455 AND BCRIT MASK OFF 
1966 04200 031054 IOR PLINY INCLUDE IN Y 
1967 04201 002001 RSS 
1968 04202 061054 LDA PLINY OPTION 0 
1969 04203 065037 LDB PLI GET BUFFER POINTER 
1970 04204 006004 INB STEP PTR FROM X TO Y 
1971 04205 170001 STA 	1/I STORE Y AND OPTION 
1972 04206 006004 INB STEP BUFFER POINTER 
1973 04207 055041 CPB END OP BUFFER? 
1974 04210 065040 LOB PLO RESET TO START 
1975 04211 055042 PLTST CPB PLO IS BUFFER NOW FULL? 
1976 04212 026353 JMP PLFUL YES; 	WAIT TILL 	IT ISN'T 
1977 04213 075037 STB PLI SET UPDATED POINTER 
1978* 
1979 04214 061052 LOA PLSW BUSY? 
1980 04215 002003 SZA,RSS 010BUSY 
1981 04216 125215 JMP COX,/ YES; ALL DONE 
1982* 
1983 04217 002400 CLA SET BUSY 
1984 04220 071052 STA PLSW 
1985 04221 071053 STA PLFL1 SET 	1 13T 	TIMES 



LDA PLX 
STA PLNX 
LOA PLY 
STA PLNY 
LDA PLC,; 
STA PLX 
ISZ PLO 
LOA PLO,; 
AND PLMSY 
STA PLY 
LDA PLO,/ 
AND BCRIT 
RAL 
LOB PLO 
INB 
CPB PL1 
LOB PLO 
818 PLO 
SSA 
JMP PLRST 
STA 1 
XOR PLPEN 
SZA,RSS 
JMP PLXX 
SIB PLPEN 
LOA 840 
SZB 
LUA B20 
JSB POT 

INITIATE LINE PLOT 
SET UP /NOW' PTRS 

PICK UP X 
SET DESTINATION 

PICK UP Y 
MASK 

GET OPTION 
MASK OPTION BITS 
POSITION OPTION 
STEP BUFFER POINTER 

END OF BUFFE4? 
RESET TO S,'ART 

SET UPDATED POINTER 
TEST OPTION 
.VE; RESET ORIGIN 
SAVE PEN POSN IN B 
TEST PEN POSITION 

UNCHANGED 
SWAP PEN POSITION 
PEN DOWN 

PEN UP 
GO, MOVE PEN 

LDA PLX 	FORM DX 
CMADCLEp/NA 
ADA PLNX 
CLB.SEZ,RSS TAKE MODULUS 
CMA,ZNA 
STA PLDX 
ELB 	 MOTION TO B 
LOA PLY 	FORM DY 
CMAgCLEpINA 
ADA PLNY 
SSA 	 TAKE MODULUS 
CLA,INA 
STA PLOY 
ELB 	 Y MOTION TO 
STB PLMV 	SAVE MOTION BITS 
CMA,CLE,INA WHICH IS GREATER? 
ADA PLDX 
SEZ 
jmp PLOT2 	DX GREATER 
LOA PLDX 	DY GREATER; SWAP 
LDS PLOY 
STA PLOY 
STB PLDX 
CLA,INA 
AND PLMV 	MASK Y MOTION 

SET UP MAJOR MOTION 
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St 

1986* 
1987 04222 061055 PLSTT 
1988 04223 071057 
1989 04224 061056 
1990 04220 071060 
1991 04226 361042 
1992 04227 071055 
1993 04230 035042 
1994 04231 161042 
1995 04232 011061 
1996 04233 071056 
1997 04234 161042 
1998 04235 011455 
1999 04236 001200 
2000 04237 065042 
2001 04240 006004 
2002 04241 055041 
2003 04242 065040 
2004 04243 075042 
2005 04244 002020 
2006 04245 026350 
2007 04246 070001 
2008 04247 021061 
2009 04250 002003 
2010 04251 026257 
201/ 04252 075061 
20Ig 04253 061507 
2013 04254 006002 
2014 04255 061503 
2015 04256 016367 
2016* 
2017 04257 061055 PLXX 
2018 04260 003104 
2019 04261 041057 
2020 04262 006441 
2021 04263 003004 
2022 04264 071062 
2023 04265 005600 
2024 04266 061056 
2025 04267 003104 
2026 04270 041060 
2027 04271 002020 
2028 04272 003004 
2029 04273 071063 
2030 04274 005600 
2031 04275 075064 
2032 04276 003104 
2033 04277 041062 
2034 04300 002040 
2035 04301 026312 
2036 04302 061062 
2037 04303 065063 
2038 04304 071063 
2039 04305 075062 
2040 04306 002404 
2041 04307 011064 



PAGE 0048 #01 	ONCAL COMMAND INTERPRETER 

2042 04310 041067 ADA PLT1 	Y MOTION TABLE 
2043 04311 026315 JMP *+4 
2044 04312 061064 	PL0T2 LDA PLMV 	GET MOTION BITS 
2045 04313 001100 ARS 	 POSITION X MOTION 
2046 04314 041070 ADA INT2 	X MOTION TABLE 
2047 04315 164000 LOB 0,1 
2048 04316 075065 STB PLMAJ 	MAJOR MOTION 
2040 04317 061063 LOA PLOY 	GET MINOR MOTION 
2050 04320 003004 CMA,INA 	NEGATE IT FOR PLOT COUNT 
2051 04321 071063 STA PLOY 
2052 04322 002003 SZA,RSS 	TEST FOR ZERO 
2053 04323 026327 JMP *+4 	IF 0, COMBINEOuMAJOR 
2054 04324 061064 LOA PLMV 	MOTION BITS 
2055 04325 041071 ADA PLT3 	COMBINED MOTION TABLE 
2056 04326 164000 LOB 0,1 
2057 04327 075066 SIB PLCOM 	COMBINED MOTION 
2058 04330 065062 LOB PLDX 	SET STEP COUNT 
2059 04331 007000 CMB 	 *1/ COUNT BEFORE STEP 
2060 04332 075064 SIB PLMV 
2061 04333 M65062 LOB PLOX 	START PLOT COUNT 
2062 04334 005100 BRS 	 WITH MAJOR DELTA/2 
2063 04335 035064 	PLOT3 ISZ PLMV 	DONE? 
2064 04336 002101 CLE,RSS 
2065 04337 026354 JMP PLEX 	ENO OF THIS SEGMENT 
2066 04340 045063 ADS PLOY 	STEP PLOT COUNT BY MINOR 
2067 04341 061065 LOA PLMAJ 	SET EITHER MAJOR MOTION 
2068 04342 002040 SEZ 	 OR, IF olnow 
2069 04343 026346 JMP 	*4,3 
2070 04344 031066 IOR PLCOM 	SET COMBINED MOTION 
2071 04345 045062 AOB PLDX 	AND ADD MAJOR TO COUNT 
2072 04346 016367 JSB PLWT 	GO PLOT 
2073 04347 026335 JMP PLOT3 
2074W 
2075 04350 002404 	PLRST CLA,INA 	INITIALISE 
2076 04351 071061 STA PLPEN 	PEN UP 
2077 04352 061503 LOA 820 
2078 04353 018367 J$8 PLWT 
2079 04354 061042 	PLEX LDA PLO 	ANY MORE IN BUFFER? 
2080 04355 051037 CPA PLI 
208* 04356 002401 CLA,R66 	NO 
2082 04357 026222 JMP PL$11 	CONTINUE PLOTTING 
2083 04360 035052 ISZ PL0W 	CLEAR 	'BUSY,  
2084 04361 016367 JSB PLWT 	SHOULD NOT RETURN 
2085 04362 014220 JSB ERROR 	UNEXPECTED PLOTTER INTERRUPT 
2086* 
2087* BUFFER FULL/ TEST SWITCHES 
2088 04363 102501 	PLFUL LIA 	1 	READ SWITCHES 
2089 04364 002020 	SSA 	 TEST SIGN BIT 
2090 04365 024231 JMP RECOV 	QUIT IF OE 
2091 04366 026211 JMP POST 
2092* 
2093 04367 004366 	PLWT DEF **1 	PLOT I/O 
2094 04370 075072 SIB PLT 	PRESERVE 0 	. 
2095 04371 002003 SZA,RSS 	NULL INSTRUCTION? 
2096 04372 026375 	. JMP 	0,03 
2097 04373 102620 OTA PLOT 	OUTPUT INSTRUCTION 
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2098 04374 103720 STC PLOT,C 
2099 04375 061053 LOA PLFL1 1ST TIME? 
2100 04376 002002 SZA 
2101 04377 026402 JMP 	*4'3 
2102 04400 035053 ISZ PLFL1 SET 	'NOT 	1ST TIME' 
2103 04401 	125215 JMP COX,/ 1ST TIME EXIT 
2104 04402 061073 LOA PLED NORMAL EXIT 
2105 04403 103101 CLO 
2106 04404 000036 SLAIFELA 
2107 04405 	102101 STF 1 
2108 04406 061074 LDA PLA8 RESTORE A 
2109 04407 065075 LOS PLAS+1 AND B 
2110 04410 	126411 JMP PLIR,I 
2111* 
2112 04411 W00000 PLIR NOP PLOTTER IR ROUTINE 
2113 04412 103120 CLP PLOT CLEAR FLAG 
2114 04413 071074 STA PLAS SAVE REGISTERS 
2115 04414 075075 STO PLA8*1 
2116 04415 001520 ERA,ALS 
2117 04416 	102201 SOC 
2118 04417 002004 /NA 
2119 04420 071073 STA PLED 
2120 04421 065072 LOB PLT 
2121 04422 126367 JMP PLWT,I 
2122* 
2123+ BUFFER 
2124 PLBUF REP 30 
2125 04423 000000 NOP 
2125 04424 000000 NOP 
2125 04425 000000 NOP 
2125 04426 000000 NOP 
2125 04427 000000 NOP 
2125 04430 000000 NOP 
2125 04431 000000 NOP 
2126 04432 000000 NOP 
2125 04433 000000 NOP 
2125 04434 000000 NOP 
2125 04435 000000 NOP 
2125 04436 000000 NOP 
2125 04437 000000 NOP 
2125 04440 000000 NOP 
2125 04441 	000000 NOP 
2125 04442 000000 NOP 
2125 04443 000000 NOP 
2125 04444 000000 NOP 
2126 04445 000000 NOP 
2125 04446 000000 NOP 
2125 04447 000000 NOP 
2126 04450 000000 NOP 
2125 04451 000000 NOP 
2125 04452 000000 NOP 
2125 04453 000000 NOP 
2125 04454 000000 NOP 
2125 04455 000000 NOP 
2125 04456 000000 NOP 
2125 04457 000000 NOP 
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2125 04460 000000 NOP 
2126 04461 PLEND EQU * 
2127 04461 000004 PLTB1 DEC 4,8 
2128 04463 000001 PLT82 DEC 1,2 
2129 04465 000005 PLT83 DEC 50,6,10 
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2131* 
2132* 
2133* 
2134* 
2135* 
2136* 
2/37* 
2138* 

0051 #01 	ONCAL COMMAND INTERPRETER 

'QUIT' 	COMMAND TRANSFERS CONTROL TO 	"START', 

'RETURN' COMMAND LISTED WITH 	'POPP SUBROUTINE, 

'SET' 	COMMAND LISTED WITH 	'FOR', 	ABOVE, 

'TYPE' 	COMMAND LISTED WITH 	'ASK', 	ABOVE, 

2139* 'UNPACK' 	COMMANDI 
2140* CONVERTS BCD OR BINARY 	('INTEGER' 
2141* TO AVOID CONFUSION OF INITIAL LETTERS) 	TO INTERNAL 
2142* FLOATING POINT FORMAT 
2143 04471 016632 UNPK 	JSB UNPKO 	SET UP ARRAYS AND COUNTS 
2144 04472 100200 mPy UNPKN 
2145 04474 072544 STA UNPKN 	*LENGTH REQUIRED FOR OUTPUT 
2146 04475 003104 CMA,CLE,INA 
210 04476 041110 ADA GIL 	COMPARE LENGTH AVAILABLL 
2148 04477 065110 LDS GIL 
2149 04500 002042 SEZ,SZA 	SKIP IF SUFFICIENT 
2150 04501 076544 SIB UNPKN 	OTHERWISE SET SHORTER 
2151* 
2152 04502 162542 UNPK2 LDA UNPKS,I GET DATA 
2153 04503 036542 ISZ UNPKS 
2154 04504 066541 LOB UNPKO 	FIND OPTION 
2155 04505 055531 CPB 8102 
2156 04506 026511 %3MP UNPKB 
2157 04507 016525 JSB UNPKR 
2158 04510 026502 JMP UNPK2 
2159* 
2160 04511 072545 UNPKB STA UNPKT 	SAVE L.S, 
2161 04512 001727 ALF,ALF 	GET M,S, 
2162 04513 011563 AND 8377 
2163 04514 051467 CPA 812 
2164 04515 002400 CLA 	 COPE WITH CODED ZERO 
2165 04516 016525 JSB UNPKR 
2166 04517 062545 LDA UNPKT 	GET L.S. 
2167 04520 011563 AND 0377 
2166 04521 051467 CPA 812 
2169 04522 002400 CLA 
2270 04523 016525 JSB UNPKR 
2171 04524 026502 JMP UNPK2 
2172* 
2173 04525 000000 UNPKR NOP 	 STORE AND COUNT 
2174 04526 115176 JSB DOLoI 	CONVERT TO FLOATING POINT 
2175 04527 100651 DEF PT1oI 
2176 04530 060651 LDA PT1 	STEP POINTER 
2877 04531 041473 ADA 83 
2178 04532 070651 STA P11 
2179 04533 062544 LDA UNPKN 	COUNT 
2100 04534 041473 ADA 83 
2181 04535 072544 STA UNPKN 
2182 04536 002020 SSA 
2183 04537 126525 JMP UNPKR,I MORE TO COME 
2184 04540 125215 JMP COX,I 	ALL DONE 
2188* 
2186 04541 000000 UNPKO NOP 	OPTION 
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2187 04542 000000 UNPKS NOP SOURCE 
2188 04543 000000 UNPKL NOP SOURCE LENGTH 
2189 04544 000000 UNPKN NOP WORD COUNT 
2190 04545 000000 UNPKT NOP TEMP STORAGE. BCD UNPACK 
2191 04545 000000 UNPKF NOP FRACTION FLAG, BCD PACK 
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2193* 

001 	ONCAL COMMAND INTERPRETER 

INCODE, 	COMMAND; 	INVERSE OF 	'UNPACK! 
2194 04547 016632 NCODE JSB UNPKO 	SET UP ARRAYS AND COUNTS 
2195 04550 007400 
2196 04551 100400 DIV UNPKN 	00/P REQUIRED 
2197 04553 072544 STA UNPKN 
2198 04554 076546 STB UNPKF 	FRACTION 	(0 FOR INTEGER) 
21199 04555 003104 CMArCLEONA 
2200 04556 041110 ADA GIL 	COMPARE LENGTH AVAILABLE 
2201 04557 006441 CLB,SEZO8S 
2202 04560 026564 JMP *44 
2203 04561 076546 SIB UNPKF 	SET SHORTER 
2204 04562 065110 LOB GTL 
2205 04563 076544 ST8 UNPKN 
2206* 
2207 04564 11515►3 PACK2 J38 INTO 	GET DATA 
2208 04565 104542 DEF UNPKS,I 
2209 04566 066542 LDS UNPKS 	STEP POINTER 
2210 04567 045473 ADO 63 
2211 04570 076542 STB UNPKS 
2212 04571 066541 LOB UNPKO 	OPTION? 
2213 04572 055531 CPB 8102 
2214 04573 026613 JMP PACKS 	BCD 
2215 04574 170651 PACK3 STA PT1O 	INTEGER 
2216 04575 034651 ISZ PT1 
2217 04576 036544 ISZ UNPKN 	DONE? 
2218 04577 026564 JMP PACK2 
2219 04600 062546 LDA UNPKF 	BCD HALF WORD? 
2220 04601 002021 S5A0455 
2221 04602 125215 JMP C0XO 
2222 04603 115153 JSB 	INT,I 
2223 04604 104542 DEF UNPKS,I 
2224 04605 011530 AND 077 
2225 04606 002003 SZA,RSS 
2226 04607 061467 LOA 012 
2227 04610 001727 ALFIALF 
2228 04611 170651 STA PT1O 
2229 04612 125215 JMP COX0 
2230* 
2231 04613 011530 PACKS AND 877 	PACK BCD 
2232 04614 002003 SZA,RSS 	TEST FOR ZERO 
2233 04615 061467 LDA 812 
2234 04616 001727 ALF,ALF 
2235 04617 170551 STA 	P.11,1 
2236 04620 115153 JS8 INT,I 	GET SECOND CHARACTER 
2237 04621 104542 DEF UNPKS,I 
2238 04622 066542 LOB UNPKS 
2239 04623 045473 AUB 83 
2240 04624 076542 STB UNPKS 
2241 04625 011530 AND 677 
2242 04626 002003 SZA,RSS 
2243 04627 061467 LDA 812 
2244 04630 140651 ADA PTIO 
2245 04631 026574 JMP PACK3 
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2247 04632 000000 	UNPKO NOP 	 SET UP 'UNPACK,  AND 'PACK,  
2248 04633 115152 J38 GT1rI 	GET OPTION 
2249 04634 072541 STA UNPKO 
2250 04635 051531 CPA 8102 	IS IT 	'BCD,  
2201 04636 026642 JMP UNPK1 
2252 04637 051535 CPA 8111 	IS IT 	'INTEGER,  
2253 04640 026642 JMP UNPK1 
2254 04641 014220 JS8 ERROR 
2235* 
2256 04642 014544 	UNPK1 J88 PUSHJ 	GET SOURCE ARRAY 
2257 04643 014544 	VAR JOB PUSHJ 	SET UP VARIABLES 
2256 04644 006706 DEF GTARG 
2259 04645 014316 J38 SPNOR 
2260 04646 051520 CPA 854 
2261 04647 026642 JMP VARP1 	MORE 
2262 04650 125215 JMP COX,' 
2263* 
2264* ywRITEt COMMAND 
2265 04651 014413 	WRITE JSB GETLN 	WRITE LINE, GROUP OR ALL TEXT 
2266 04652 014351 	JOB FNDLN 	FIND LINE 
2267 04653 026703 JMP wRIT1 	NOT FOUND; GROUP OR ALL? 
2268 04654 060670 LOA LNNO 
2269 04655 002002 SZA 
2270 04656 115146 J38 PRL,I 	PRINT NONZERO LINE No 
2271 04637 014401 JOB GETC 	PRINT LINE 
2272 04660 114664 JS8 DUTCH,' 
2273 04661 060667 LOA CHAR 
2274 04662 051501 CPA 815 	UNTIL CR 
2275 04663 002001 RSS 
2276 04664 026657 JMP *P5 
2277 04665 160645 LDA THSLN,I TRY NEXT LINE 
2278 04666 002003 	WRIT2 SZA,RSS 
2279 04667 024327 JMP POPJ 	END OF TEXT 
2280 04670 002004 INA 
2281 04671 070651 STA PT1 
2282 04672 060666 LDA LGAFL 
2263 04673 002020 SSA 
2284 04674 024327 JMP POPJ 	EXIT IF SINGLE LIME 
2280 04675 160651 LDA PT1,/ 	CONTINUE IF GROUP OR ALL 
2286 04676 014332 JS8 TSTGP 
2287 04677 026705 JMP WRIT3 	DIFFERENT GROUP 
2288 04700 160651 	WRIT4 LDA PTlrI 
2269 04701 070670 STA LNNO 	CONTINUE SOMEWHAT INELEGANTLY 
2290 04702 026652 JMP WRITE+1 	,,.JUT IT WORKS 
2291* 
2292 04703 060645 	WRIT1 LOA THSLN 
2293 04704 026666 JMP WRIT2 
2294* 
2295 04705 060666 	WRIT3 LOA LGAFL 	IF NOT ALL, THEN DONE 
2296 04706 002011 SLAO83 
2297 04707 024327 JMP POPJ 
2298 04710 061501 LDA 015 	ALL, CONTINUE 
2299 04711 114664 JSB OUTCH/I 
2300 04712 026700 JMP WRIT4 
2301* 
2302* 'ZERO' COMMAND TO ZERO OUT AN ARRAY 
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2303 04713 014401 JSB GETC COMMAS DO ANOTHER 
2304 04714 014544 ZER JSB PUSHJ 
2385 04716 006706 DEF GTARG SET PT1 AND GIL 
2306 04716 061110 LOA GTL PICK UP LENGTH 
2307 04717 006400 CLB 
2308 04720 174651 STB PT1,I 
2309 04721 034651 ISZ PT1 
2310 04722 002006 INA,SZA 
2311 04723 026720 JMP tim3 
2312 04724 014316 JSB SPNOR 
2313 04725 051520 CPA 854 I 
2314 04726 026713 JMP ZER-1 MORE 
2315 04727 125215 JMP COX,I 
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2318 	04730 
2310 	04731 
2320 	04732 
2321 	04733 
2322 	04734 

#01 	RECURSIVE EVALUATE ROUTIN7. 

014401 	J58 GETC 	RECURSIVE EVALUATE ROUTINE 
002400 	EVAL 	CLA 
070656 	STA LSTOP 
071217 	STA FLAC 	SET 0 IN FLAC 
071220 	STA FLAC*1 

2323 04735 071221 STA FLAC+2 
2324 04736 014277 JSB SORT 
2325 04737 026760 JMP EVOP1 	3P/TERM AS FIRST CM 
2326 04740 027112 JMP EVNUM 	NUMBER 
2327 04741 051475 EVVAR CPA 86 	LETTER/ 	IS IT F? 
2328 04742 027117 JMP EVFUN 	IF SO, 	IT IS A FUNCTION 
2329 04743 060656 LDA LSTOP 	SAVE LSTOP 
2330 04744 014533 J$8 PUSMA 
2331 04745 014544 J88 PUSMJ 
2332 04746 006714 DEF GTVAR 
2333 04747 014627 JSB PUPA 	RESTORE LSTOP 
2334 04750 070656 STA LSTOP 
2335 04751 060651 LOA PT1 	TRANSFER VARIABLE 
2336 04752 065222 LOB FLACP 	TO FLAC 
2337 04753 115175 J35 XFR,I 
2330 04754 014277 EVOPR JS8 SORT 
2339 04755 026774 JMP EVOP2 	OP/TERM IS EXPECTED 
2340 04756 000000 NOP 	 NUMBER 
2341 04757 014220 JSB ERROR 	OR LETTER ARE ILLEGAL 
2342* 
2343 04760 002003 EVOP1 SZA,RSS 	RUN SPACES 
2344 04761 026730 JMP EVAL4m1 
2345 04762 051475 CPA 86 
2346 04763 027102 JMP EV0P3*3 
2347 04764 051472 CPA 82 	IS IT UNARY 0? 
2348 04765 027002 JMP EVOP4P1 
2349 04766 051463 CPA 81 	IS IT UNARY PLUS? 
2350 04767 027035 JMP EVARG 	JUST IGNORE IT 
2351 04770 041476 ADA 67 	TERMINATOR? 
2352 04771 002020 SSA 
2353 04772 014220 JS8 ERROR 
2354 04773 024327 JMP POPJ 	TERMINATOR * NULL $ 0 
2355* 
2356 04774 051475 EVOP2 CPA 86 
2357 04775 014220 JSB ERROR 
2358 04776 041427 ADA BM7 	TERMINATOR? 
2359 04777 002021 SSAOSS 
2360 05000 002401 CLA,RSS 	SET OPERATION 0 
2361 05001 041476 ADA 57 
2362 05002 070646 STA TMSOP 
2363 05003 064646 EVOP4 LOB TM5OP 	COMPARE PRIORITIES 
2364 05004 007004 CM8oINB 
2365 05005 044656 *DB LSTOP 
2360 05006 060656 LDA LSTOP 
2367 05007 006020 SSB 
2368 05010 027030 JMP EVPAR 
2369 05011 002003 SZA,RSS 	ALL DONE? 
2370 05012 024327 JMP POPJ 
2371 05013 043042 ADA EVOPT 	SET UP OPERATION 
2372 05014 160000 LOA 08,1 
2373 05015 073016 STA EVOP 
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2374 05016 000000 EVOP NOP CARRY OUT OPERATION LSTOP 
2375 05017 001217 DEF FLAC 
2376 05020 100634 DEF PDL,I 
2377 05021 001217 DEF FLAC 
2378 05022 060634 LDA PDL 	DUMP USED ARG 
2379 05023 041473 ADA 83 
2380 05024 070634 STA PDL 
2381 05025 014627 JSB POPA 	. RESTORE OP PROM STACK 
2382 05026 070656 STA i,STOP 
2383 05027 027003 JMP EVOP4 
2384* 
2385 08030 014533 EVPAR JS8 PUSMA 	SAVE OP 
2386 05031 014554 JS8 PuSmF 	AND FLAG ON STACK 
2387 05032 001217 DEF FLAC 
2388 05033 060646 LDA TRSOP 
2389 05034 070656 STA LSTOP 
2390 05035 014401 EVARG JSB GETC 	EXPECT AN ARGUMENT 
2391 05036 014277 JSB SORT 
2392 05037 027077 JMP EVOP3 	OP/TERM MUST BE t 
2393 05040 027112 JMP EVNUM 	NUMBER 
2394 05041 026741 JMP EVVAR 	LETTER 
2395* 
2396 05042 005042 EVOPT DEF * OPERATION TABLE 
2397 05043 115136 J58 FAO ► I 
2398 05044 115137 JS8 FSB,I 
2399 05045 115141 JSB FDV ► I 
2400 05046 115140 J$8 
2401 05047 027050 JMP EVPOW 
2402* 
2403 05050 115153 EVPOW 438 INTII 	EXPONENTIATE ROUTINE 
2404 05051 001217 DEF FLAC 	GET INTEGER PART OF EXP 
2405 05052 073073 STA EVPWI 
2406 05053 115176 JSB OBL ► I 
2407 05054 005074 DEF EVPWT 
2406 05055 116137 JSB FSB ► I 	SUBTRACT FROM EXP 
2409 05056 005074 DEF EVPWT 
2410 05057 001217 DEF FLAC 
2411 05060 005074 DEF EVPWT 
2412 05061 063074 LDA EVPWT 	TEST REMAINDER 
2413 05062 002002 SZA 
2414 05063 027070 JMP LVPWF 
2415 05064 063073 LDA EVPWI 	PICK UP POWER 
2416 05065 115156 JSB DTI ► I 	X1I 
2417 05066 014220 J$8 ERROR 	NO GOOD 
2418 05067 027022 JMP EV0P+4 
2419* 
2420 05070 115157 EVPWF JS8 OTD ► I 	XTY; 	EXPtY*LOGtX)) 
2421 05071 014220 J58 ERROR 	NO GOOD 
2422 05072 027022 JMP EVOP+4 
2423* 
2424 05073 000000 EVPWI NQP 
2425 05074 000000 EVPWT DEX 0, 
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2427 
2428 
2429 
2430 
2431 
2432 
2433 
2434 

05077 051475 
05100 002001 
05101 014220 
05102 060656 
05103 014533 
05104 014544 
05105 004730 
05106 014627 

EVOP3 CPA 86 
RSS 
JSB ERROR 
LDA LSTOP 
JSB PUSHA 
JSB PUSH,' 
DEF EVAL*1 

EVFNX JSB POPA 

C 

SAVE LAST OP 

EVALUATE WITHIN PARENTHESES 
SKIPPING ( 
RESTORE LAST OP 

2435 05107 070656 	STA LSTOP 
2436 05110 014342 	JSB PARTS 	CHECK PARENTHESES 
2437 05111 026754 	JMP EVOPR 	LOOK FOR NEXT OP 
2438* 
2439 05112 060654 EvNUm LDA GETCP 	SET TO READ TEXT 
2440 05113 070655 	STA INPUT 
2441 05114 002400 	CLA 	USE CHAR AS 1ST DIGIT 
2442 05115 115147 	JSB FNP,I 	READ NUMBER 
2443 05116 026754 	JMP EVOPR 
2444* 
2445*FUNCTION, READ NAME 
2446 05117 002400 EVFUN CLA 	 CLEAR FUNCTION 
2447 05120 070657 	STA EVFNM 
2448 05121 014401 	 READ NEXT CH JSB GETC 
2449 05122 014277 
	

JSB SORT 
,2450 05123 027133 
	

JMP *+8 
2451 05124 000000 
	

NOP 
2452 05125 064657 
	

LUB EVFNM 
2453 05126 005720 
	

BLF.BL5 
2454 05127 060667 
	

LDA CHAR 
2455 05130 011506 
	

AND 837 
2456 05131 040001 
	

AUA 18 
2457 05132 027120 
	

JMP EVFUN+1 
2458 05133 051475 
	

CPA 86 
2459 05134 002001 
	

RSS 
2460 05135 014220 
	

J$8 ERROR 
2461 05136 060656 
	

LOA LSTOP 
	

SAVE LSTOP 
2462 05137 014533 
	

JSB PUSHA 
2463 05140 060657 
	

LDA EVFNM 
2464 05141 014533 
	

JSB PUSHA 
2465 05142 014544 
	

JSB PUSHJ 
2466 05143 004730 
	

DEF EVAL,1 
2467 05144 014627 
	

JSB POPA 
2468 05145 050702 
	

CPA FABS 	ABS 
2469 05146 027230 
	

JMP XABS 
24711 05147 050703 
	

CPA FSGN 	SGN 
2471 05150 027302 
	

JMP XSGN 
2472 05151 050704 
	

CPA FINT 	/NT 
2473 05152 027232 
	

JMP XINT 
2474 05153 050705 
	

CPA FITR 	ITR 
2475 05154 027232 
	

JMP XINT 
2476 05155 050706 
	

CPA HMS 	DIS 
2477 05156 027337 
	

JMP XOIS 
2478 05157 050707 
	

CPA FATN 	ATN 
2479 05160 027523 
	

JMP ARTN 
2480 05161 050710 
	

CPA FEXP 	EXP 
2481 05162 027236 
	

JMP XEXP 
2482 05163 050711 
	

CPA FLOG 	LOG 

SAVE FUNCTION 

RESTORE FUNCTION 

OP/TERM 
NUMBER 
LETTER; ADD IN TO NAME 
SHIFT 5 PLACES 
PLUS 5 NEW BITS 
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2483 05164 027241 JMP XLOG 
2484 05165 050712 CPA FSIN SIN 
2485 05166 027244 JMP XSIN 
2486 05167 050713 CPA FCOS COS 
2407 05170 027246 JMP XCO5 
2488 05171 050714 CPA FSGT SOT 
2489 05172 027250 JMP XSORT 
2490 05173 050715 CPA FANO AND 
2491 05174 027253 JMP XANO 
2492 05175 050715  CPA FIOR IOR 
2493 05176 027273 JMP XIOR 
2494 05177 050717 CPA FXOR XOR 
2495 05200 027276 JMP XXOR 
2496 05201 050720 CPA FIN IN 
2497 05202 027315 JMP XIN 
2498 05203 050721 CPA POUT OUT 
2499 05204 027326 JMP XOUT 
2500 REP 18 
2501 05205 000000 NOP SPARE SPACE 
2501 05206 000000 NOP SPARE SPACE 
2501 05207 000000 NOP SPARE SPACE 
2501 05210 000000 NOP SPARE SPACE 
2501 05211 000000 NOP SPARE SPACE 
2501 05212 0001400 NOP SPARE SPACE 
2501 05213 000000 NOP SPARE SPACE 
2001 05214 000000 NOP SPARE SPACE 
2501 05215 000000 NOP SPARE SPACE 
2801 05216 000000 NOP SPARE SPACE 
2881 05217 000000 NOP SPARE SPACE 
2501 05220 000000 NOP SPARE SPACE 
2501 05221 000000 NOP SPARE SPACE 
2501 05222 000000 NOP SPARE SPACE 
2501 05223 000000 NOP SPARE SPACE 
2501 05224 000000 NOP SPARE SPACE 
2501 05225 000000 NOP SPARE SPACE 
2501 05226 000000 NOP SPARE SPACE 
2502 05227 014220 JSB ERROR ILLEGAL FUNCTION 
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2505* 

0060 1101 	STANDARD FUNCTIONS 

MISCELLANEOUS FUNCTIONS 
2506 05230 115160 XABS JS8 ABS,! ABS FUNCTION 
2507 05231 027106 JMP EVFNX 
2508* 
2509 05232 115161 XINT JS8 ENT,I INTEGER PART 
2510 05233 001217 DEF FLAC 
2511 05234 001217 DEF FLAC 
2512 05235 027106 JMP EVFNX 
2513* 
2514 05236 115162 XEXP J88 EXP,X EXPONENTIAL 
2515 05237 014220 JS8 ERROR 
2516 05240 027106 JMP EVFNX 
2517* 
2518 05241 115163 XLOG JSB LOG,' NATURAL LOGARITHM 
2519 05242 014220 JS8 ERROR 
2520 05243 027106 JMP EVFNX 
2521* 
2522 05244 115164 XSIN JSB SIN,I SINE 
2523 05245 027106 JMP EVFNX 
2524* 
2525 05246 115165 XCOS JSB COS,/ COSINE 
2526 05247 027106 JMP EVFNX 
2527* 
2528 05250 115166 XSQRT JSB SUT,I SQUARE ROOT 
2529 05251 014220 JSB ERROR 
2530 05252 027106 JMP EVFNX 
2531* 
2532 05253 063301 XAND LOA IAND INTEGER AND(N1,N2) 
2533 05254 073267 STA IXOPR 
2534 05255 115153 JSB 	INTII 1ST ARG 
2535 05256 001217 DEF FLAC 
2536 05257 014533 JS8 PUSMA SAVE IT 
2537 05260 014544 JS8 PUSMJ 2ND ARG 
2538 05261 006675 DEF ARG 
2539 05262 014220 JS8 ERROR NO 2ND ARG 
2540 05263 115153 JSB INT,I 
2541 05264 001217 DEF FLAG 
2542 05265 070001 STA 1 SAVE 2ND ARG 
2543 05266 014627 458 PUPA RESTORE 1ST ARG 
2544 05267 000000 IXOPR NOP 	OPERATE 
2545 05270 115176 JS8 DBL,I BACK TO FLOATING POINT 
2546 05271 001217 DEP FLAC 
2547 05272 027106 JMP EVFNX 
2548* 
2549 05273 063275 XIOR LDA 	*4.2 INTEGER INCLUSIVE OR 
2550 05274 027254 JMP 	XANO4.1 
2551 05275 030001 IOR 	1 
2552* 
2553 05276 063300 XXOR LDA *+2 INTEGER EXCLUSIVE OR 
2554 05277 027254 JMP XAN041 
2555 05300 020001 XOR 	1 
2556 05301 010001 IAND AND 	1 
2557* 
2558 05302 061217 XSGN LOA FLAC SIGN FUNCTIONV4.1,00.1 
2550 05303 011455 AND I:WRIT MAKE HI 
2500 05304 065472 LOB 52 SET EXP FOR + 
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2561 	05305 
2562 	05306 
2563 	05307 
2564 	05310 
2565 	05311 
2566 	05312 
2567 	05313 
2568 	05314 
2569* 

001 	STANDARD FUNCTIUNS 

002002 	SZA 
002020 	SSA 
006400 	CLB 
071217 	STA FLAC 
075221 	STB FLACs2 
002400 	CLA 
071220 	STA FLAC+1 
027106 	JMP EVFNX 

CLEAR EXP IF 0 
"OR ..VE 

STORE RESULT 

2570 05315 060667 XIN LOA CHAR 
2571 05316 073325 STA XINTM SAVE CHAR 
2572 05317 114663 JSB INCH.' 
2573 05320 115176 JSB 08L,I 
2574 05321 001217 DEF FLAC 
2575 05322 063325 LOA XINTM RESTORE CHAR 
2576 05323 070667 STA CHAR 
2577 05324 027106 JMP EVFNX 
2578 05325 000000 XINTM NOP 
2579* 
2580 05326 115153 XOUT JSB INT,I CHARACTER OUTPUT; FOUT 
2581 05327 001217 DEF FLAG 
2582 05330 064664 LOB DUTCH TEST OUTPUT DEVICE 
2583 05331 055210 CPB TTYPN TELETYPE? 
2584 05332 027335 JMP **3 
2585 05333 114664 JSB OUTCH,I 
2586 05334 027106 JMP EVFNX 
2587 05335 115167 JSB TTO,I OUTPUT TO TELETYPE 
2588 05336 027106 JMP EVFNX 
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2590* 
2591* 
2592* 
2593* 
2594* 
2565* 
2596* 
2597* 
2598* 
2599* 
2600* 
2601 
2002 
2603 
2604 
2605 
2606 
2607 
2608 
2809 
2610 
2611 
2612 
2613 
2614 
2615 
2616 
2617 
2618 
2619 
2620 
2821 
2622 
2623 
2624 
2625 
2626 
2627 
2628 
2829 
2630 
2631 
2632 
2633 
2634 
2635 
2636 
2637 

05337 115153 
05340 001217 
05341 073437 
05342 014544 
05343 006675 
05344 027516 
05345 115153 
05346 001217 
05347 073436 
05350 061131 
105351 002003 
05352 027350 
05353 014544 
05354 0106675 
05355 027450 
05356 115153 
05357 001217 
05360 000010 
05361 027450 
05362 063440 
05363 003004 
05364 043437 
05365 002121 
05366 003204 
05387 006445 
105370 007400 
05371 077444 
05372 073442 
05373 063441 
05374 003004 
05375 043436 
05376 0102121 
05377 003204 
05400 006445 
05401 007400 
05402 077445 
05403 073443 

2638 05404 003004 
2639 05405 043442 
2640 05406 073447 
2641 05407 002020 
2642 05410 027415 
2643 05411 063442 
2644 05412 067443 
2645 05413 073443 

XDIS J65 INT,I 
	

GET X 
DEF FLAC 
	

AS INTEGER 
STA DINX 
	

STORE NEW X VALUE 
J5B PUSHJ 
	

GO GET NEW Y 
DEF ARG 
JMP DISER 
	

NO ARG, ERASE SCRIEN 
JS0 INT,I 
	

CONVERT Y TO INTEGER 
DEF FLAC 
STA DINY 
	

STORE NEW Y VALUE 
LOA DISFL 
	

WAIT TILL DONE 
SZA,RSS 
	

ERASING 
JMP 0,1,2 
JSO PUSH., 
	

GET OPTION 
DEF ARG 
JMP DIEND 
	

NO OPTION 
JSEI INTO 
	

OPTION TO INTEGER 
DEF FLAC 
SLA 	 ODD OPTION? 
JMP OIEND 	DOD/ DISPLAY POINT 
LOA DIOX 	EVEN; DRAW LINE 
CMA,INA 	X LINE LENGTH 
ADA DINX 	NEW * OLD 1 
CLE,SSA,RSS TEST SIGN 
CMA,CMERINA MAKE *MODULS OF LX 
CLS/SEZ,/NBOSS MAKE +I IF LX tVE 
COS 	 MAKE *1 IF LX tVE 
ST$ DIMX 	SET X INCREMENT 
STA DIDX 	SET *MOO LX 
LOA DIDY 	Y LINE LENGTH 
CMA,INA 
ADA DINY 	NEW • OLD 
CLE,SSA,RSS TEST SIGN 
CMA,CME,INA MAKE *MOD LY 
CL0,5EZIPIN9OSS MAKE *1 IF LY +VE 
CC$ 	 MAKE *1 IF 4Y •VE 
SIB DIMY 	SET Y INCREMENT 
STA DIDY 	SET *MOD LY 
CMA,INA 
ADA DIDX 
	

MOD LY - MOD LX 
STA DIMG 
	

SET 'SWAPPED' FLAG 
SSA 
	

WHICH IS GREATER? 
JMP 0152 
	

MOO LX GREATER 
LOA DIDX 
	

SWAP LENGTHS IF 
LDO DIDY 
	

MOD LY WAS LARGER 
STA DIDY 

MORE MISCELLANEOUS FUNCTIONS 

IFDIS,  DISPLAY ON STURAGE 'SCOPE 
NOTE/ NOT RECURSIVELI 

CALLS/ 
FOISO OR FDIS(ARG) FOR ERASE 
FOIS(X,Y) DISPLAY POINT X,Y 
FDIS(X,Y,EVEN) DRAW LINE TO X0 
FDIS(X,Y,ODD) 	DISPLAY POINT X,Y 
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2646 05414 077442 STS DIDX 
2647 05415 067442 DIS2 LD8 DIDX MAKE LONGER ONE +YE 
2648 05416 007004 C08,106 
2649 05417 077442 ST8 DIDX SET INCREMENT 
2650 05420 007000 CMS (LON6eR*1) 
2651 05421 077446 ST6 DIMV FOR COUNT 
2652 05422 007000 CMB +LONGER/2 
2653 05423 005100 BRS AS STARTER 
2654 05424 037446 0183 I$Z DIMV COUNT 
2655 05426 002401 CLA,RSS NOT DONE/ CLEAR FLAG 
2656 05428 027106 JMP EVFNX DONE 
2657 05427 047443 AVB DIDY SUBTRACT SHORTER 
2650 05430 006021 34,8066 O'FLOW? 
2659 05431 027434 JMP *43 NO 
2660 05432 061463 LOA 61 YES/ SET FLAG 
2661 05433 047442 AD8 DIDX AND ADD LONGER 
2662 05434 017461 JSB DISPX DISPLAY POINT 
2663 05435 027424 JMP DIS4 TRY AGAIN 
2664 05436 000000 DINY NOP 
2665 05437 000000 DIN% NOP 
2666 05440 000000 DIOX NOP 
2667 05441 000000 DIOY NOP 
2668 05442 000000 DIDX NOP 
2660 05443 000000 DIDY NOP 
2670 06444 000000 DIMX NOP 
2671 05445 000000 DIMY NOP 
2672 05446 000000 DIMV NOP 
2673 05447 000000 DIMG NOP 
2674 05450 067437 DIEND LOB DINX MOVE CURRENT POINT 
2075 05451 077440 STB DIOX 
2676 05452 067436 LOB DINY 
2677 06453 077441 ST8 OIOY 
2670 05454 006400 CLB LIGHT POINT 
2670 05455 077444 SIB DIMX 
26®0 05450 077445 SIB DIMY 
2601 05457 017461 J86 DISPX 
2682 05460 027106 JMP EVFNX 
$6854 
2684* 
2606* 
2666 05461 000000 DISPX NOP DISPLAY ROUTINE 
2607 05462 002003 SZA,RSS COMBINED MOTION? 
2680 05463 027472 JMP DIS4 NO 
2689 05464 063440 LOA DIOX YESI STEP BOTH 
2690 05465 043444 ADA DIMX X 
2691 05466 073440 STA DIOX 
2692 05467 063441 LDA OIOY AND Y 
2693 05470 043445 ADA DIMY 
2694 05471 027504 JMP DIS6 
2696 05472 063447 DIS4 LOA DIMG SINGLE MOTION/ 
2696 05473 002021 SSA,R8S, SWAPPED? 
2697 05474 027502 JMP 0185 YESI GO STEP Y 
2698 05475 063440 LDA DIOX NO/ STEP X 
2699 05476 043444 ADA DIMX 
2700 05477 073440 STA DIOX 
2701 05500 063441 LOA DIOY 
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2702 05501 027505 JMP 0186+1 
2703 05502 063441 	DIS5 LDA DIOY 	SWAPPED, STEP Y 
2704 05503 043445 ADA DIMY 
2705 05504 073441 	0186 STA DIOY 
2706 05505 011563 AND 8377 	MASK V 
2707 05506 001727 ALF/ALF 	POSITION Y 
2700 05507 073515 STA DIDS 	SAVE Y 
2789 05510 063440 LDA DIOX 	GET X 
2710 05511 011563 AND B377 	MASK X 
2711 05512 033515 IOR DIDS 	INCLUDE Y 
2712 05513 102621 OTA DZSPL 	LIGHT UP POINT 
2713 05514 127461 JMP DISPX01 
2714 05515 000000 	DIOS NOP 
2715* 
2716* 
2717 05516 002400 	DISER CLA 	 CLEAR DONE FLAG 
2718 05517 071131 	STA DISFL 
2719 05520 103121 CLF DISPL 	ERASE /SCOPE 
2720 05521 103721 STC DISPL0C CLEAR FLAG AGAIN 
2721 05522 027106 JMP EVFNX 
2722* 
2723* 
2724* ARC TANGENT ROUTINE 
2726 05523 014554 	ARTN J$8 NOW 	SAVE FLAC 
2726 05524 001217 DEF FLAC 
2727 05525 014544 JSB PUSHJ 	ANY MORE ARO? 
2728 05526 006675 DEF ANG 
2729 05527 027534 JMP ARYAN 	GO 00 1 ARG 
2730 05530 014606 JSB POPF 	2 ARGSI RESTORE FLAC 
2731 05531 001223 DEF FLARG 
2732 05532 115170 JSB ATN2,I 	2BLE PREC 
2733 05533 027106 JMP EVFNX 
2734* 
2735 05534 014606 	ARYAN JS8 POPF 
2736 05535 001217 DEF FLAC 
2737 05536 115171 J3E1 ATN,I 	1 	ARG ARC TAN 
2738 05537 027106 JMP EVFNX 

1 
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2741* 	 MISCELLANEOUS PRINT ROUTINES 
2742 05540 000000 	PRNTL NOP 	 PRINT LNNO AS NN,NN 
2743 05541 060670 	LDA ONO 
2744 05542 001727 ALF,ALF 
2745 05543 017553 JSB PRNT NN 
2746 05544 061522 LDA 856 
2747 05545 114664 JSB OUTCH,I 
2748 05546 060670 LDA LNNO 
2749 05547 017553 JS8 PRNT NN 
2750 05550 061507 LDA 540 ONE SPACE FOLLOWING 
2751 05551 114664 455 OUTCH,I 
2752 05552 127540 	• JMP PRNTL,I 
2753* 
2754 05553 000000 	PRNT NOP PRINT 80.5IT AS NN 
2755 45554 011563 AND 8377 
2756 05555 067564 LOB PRNT2 2 DECIMAL DIGITS 
2757 05556 017566 458 PRNTO GO PRINT 
2758 05557 127553 JMP PRNT,I 
2759 05560 000000 	PRNTN NOP PRINT AS NNNN 
2760 05561 067565 LDB PRNT4 4 DECIMAL DIGITS 
2761 05562 017566 JS8 PRNTD GO PRINT 
2782 05563 127560 JMP PRNTN,I 
2783 05564 001467 	PRNT2 DEF 010 
2764 05565 001465 	PRNT4 DEF DECML 
2765* 
2766 05566 000000 	PRNTD NOP GENERAL INTEGER PRINT ROUTINE 
2767 05567 074636 	STO T2 SET DIVISOR POINTER 
2788 05570 006400 CL8 SET UP FOR DIVISION 
2769 05571 100400 DIV T2,I DIVIDE 
2770 05573 074635 ST8 TI SAVE REMAINDER 
2771 05574 034636 ISZ T2 STEP TO NEXT DIVISOR 
2772 05575 041524 ADA 860 CONVERT TO ASCII 
2773 05576 114664 JSB OUTCH,I PRINT CHARACTER 
2774 05577 160635 LDA T1 PICK UP REMAINDER 
2775 05600 164636 LOB T2,I TEST NEXT DIVISOR 
2776 05601 005002 $Z8 t*END 
2777 05602 027570 JMP PRNTD$2 DO NEXT 
2778 05603 127566 JMP PRNTD,I DONE 
2779* 
2780 05604 000000 	PRNTO NOP PRINT A AS OCTAL 
2781 05605 001265 	RAL,CLE,ERA SIGN TO E 
2702 05606 070635 STA Ti SAVE A 
2783 05607 061504 LDA 830 MAKE 0 
2784 05610 001600 ELA OR 1 
2785 05611 114684 488 UUTCH,I OUTPUT MS DIGIT 
2786 45612 060635 LDA T1 	RESTORE A 
2787 05613 067620 LOB PRNT6 SET UP 
2788 45814 017566 J98 PRNTD AND PRINT REMAINDER 
2789 45615 061507 LDA 840 ONE SPACE 
2790 05616 114684 JSB OUTCH,I 
2791 05817 127604 JMP PRNTO,I 
2792 05620 001457 	PRNT6 DEF OCTAL TABLE OF OCTAL DIVISORS 
2793* 
2794 05621 000000 	PRNTC NOP 
2795 05622 031557 IOR 8200 
2796 95623 051561 CPA 8215 
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2797 	05624 027633 	JMP PRNCR 
2798 	05625 115167 	PRN1 	JSB 110,1 
2799 	03626 037640 	ISZ PRNCT 
2000 	05627 	127621 	JMP PRNTC,I 
2801 	05630 061562 	LDA 8272 
2802 	05631 	115167 	JS8 ITO,' 
2803 	05632 061561 	LDA 8215 
2804 	05633 115167 	PRNCR JSB TTO,I 
2000 	05634 061433 	LDA DM72 
2806 	05635 073640 	STA PRNCT 
2807 	05636 061560 	LDA 6212 
2808 	05637 027625 	JMP PRNI 
2809 	05640 177670 	PRNCT DEC ■72 

OUTPUT CRLF 

COUNT CHARACTERS ON THE LINE 

: AS CONTINUATION MARK 

CR 
OUTPUT CR 
RESET CM COUNT 

LF 

2810* CHARACTER READ*IN ROUTINE, IREADCI 
2811 05641 000000 	READC NOP NORMAL PROGRAM READ ROUTINE 
2812 05642 114663 	JSB INCH0I GET NEXT 
2813 05643 011556 AND 8177 TRUNCATE 
2814 05644 002003 5ZAOSS RUN BLANKS, LEADED 
2815 05645 027642 JMP *•3 
2816 05646 070667 STA CHAR 
2817 05647 851473 CPA 63 TEST 	:END OF MEDIUM: 
2818 05650 024231 JMP RECOV 
2819 05651 051525 CPA 872 $ a CONTINUATION 
2820 05652 027676 JMP RDCON 
2821 05653 064663 LOB INCH WHICH INPUT DEVICE? 
2822 05654 055206 CPB TTYRR TTY? 
2823 05655 027657 JMP RDTTY GO, CHECK NO/LINE 
2824 05656 127641 JMP READC,I 
2825* 
2826 05657 051501 	RATTY CPA 515 CR? 
2827 05660 027670 JMP RECR 
2828 05661 037640 1SZ PRNCT COUNT CHARACTERS 
2829 05662 127641 JMP READC,I NORMAL EXIT 
2830 05663 061525 LDA 872 PRINT $ 
2831 05664 017621 JSB PRNTC 
2832 05665 061501 LDA 815 AND CRLF 
2833 05666 017621 JSB PRNTC 
2834 05667 027674 JMP RECR*4 
2835 05670 061433 	RECR LDA DM72 RESET CH COUNT 
2836 05671 073640 5TA PRNCT 
2837 05672 061560 LDA 8212 MAKE LF TOO 
2838 05673 017621 J38 PRNTC 
2839 05674 060667 LDA CHAR 
2840 05675 127641 JMP READC,I 
2841 05676 114663 	RDCON JSB 1NCH,I IGNORE TILL CR 
2842 05677 011556 AND 8177 
2843 05700 002003 SIAOSS 
2844 05701 027676 JMP *03 
2845 05702 051473 CPA 83 
2846 05703 024231 JMP RECOV 
2847 05704 051501 CPA 615 
2848 05705 002001 RSS 
2849 05706 027676 JMP *es 
2850 05707 064663 LOB INCH 
2851 05710 055206 CPB TTYRR TTY? 
2852 05711 002001 RSS 
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2853 05712 027642 
2854 05713 061433 
2855 05714 073640 
2856 05715 061560 
2857 05716 017621 
2858 05717 027642 

JMP REAPC+1 
LOA DM72 	RESET CH COUNT 
STA PRNCT 
LOA 8212 	MAKE LF TOO 
JSB PRNTC 
JMP READC+1 
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2860* 

001 	SUBROUTINES 

TABLE FOR SORT ROUTINE 
2861 05720 100200 	SORTS OCT 	100200,100200,100200,100200 
2862 05724 100200 OCT 	100200,100200,100012.100200 
2863 05730 10020e OCT 100200,100200,100200,100200 
2884 05734 100200 OCT 100200000200,100200,100200 
2865 165740 000014 OCT 	14,6416,7420,100200 
2866 05744 003007 OCT 3007,2001,4002425003 
2867 165750 020041 OCT 20041,21043,22045,23047 
2868 05754 024051 OCT 24051,100011,100013,100200 
2869 05780 100101 OCT 	100101,41103,42105,43107 
2870 05764 044111 OCT 44111,45113146115,47117 
2871 05770 050121 OCT 5012101123,5212503127 
2872 05774 054131 OCT 5413105200,10020002600 
2873 REP 4 
2874 08000 100200 OCT 100200,100200,100200,100200 
2874 06004 100200 OCT 100200,100200,1002001100200 
2874 06010 100200 OCT 	100200,100200,100200,100200 
2874 06014 100200 OCT 100200,100200,100200,100200 
2875* CHARACTER PACKING ROUTINE 
2876 06020 000000 	PACKC NOP 	 PACK TEXT VIA TXIN 
2877 06021 070641 STA T5 
2878 06022 011556 AND 8177 	INSURANCE 
2879 06023 064633 LOB TXIN 
2880 06024 051556 CPA 8177 	RU8OUT? 
2081 06025 026041 JMP PACKR 
2882 06026 004065 CLE,ERB 
2883 06027 054634 CPB PDL 	FULL? 
2884 06030 014220 JOB ERROR 
2885 06031 002'141 SEZ,RSS 	EVEN? 
2886 06032 001727 ALF,ALF 	POSITION WORD 
2887 06033 002040 SEZ 	ODD? 
2888 06034 140001 ADA 1pI 	ADD IN MO, HALF 
2889 06035 170001 STA 1,1 	OUTPUT TO BUFFER 
2890 06036 034633 ISZ TXIN 
2091 06037 060641 	PACKX LDA T5 
2892 06040 126020 JMP PACKC,I 
2893* 
2894 06041 054650 	PACKR CPB PAKST 	ANYTHING TO RUB? , 
2895 06042 1261020 JMP PACKC,I NO 
2896 06043 045437 ADB BM1 	STEP POINTER BACK 
2897 06044 074633 ST8 TXIN 
2890 06045 005100 ORS 
2899 06046 160001 LDA 	1,I 	RUB OUT CH', 	IF ANY 
2900 08047 011447 AND 8M400 
2901 06050 170001 STA 	1,1 
2902 06051 064663 LOB INCH 	WHICH INPUT DEVICE? 
2903 06052 055286 CPO TTYRR 	TTY? 
2904 06053 002001 RSS 
2905 06054 026037 JMP !ACKX 
2906 06055 061552 LOA 0134 	OUTPUT % 
2907 06056 115142 JOB PRC,I 	ON TELETYPE 
2908 06057 026037 JMP PACKX 

11, 
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2910* OUTPUT ROUTINE 
2911 06060 000000 FOUTI NOP 
2912 06081 002400 CLA 	 CLEAR 
2013 06062 071104 ,STA FOUOP 	OP FLAG 
2914 06063 061217 LDA FLAC 	GET SIGN 
2915 06064 071105 STA 'OM 	SAVE IT 
2916 06065 002021 SSA, R6$ 	TEST SIGN 
2917 06066 026071 JMP **3 	* OK 
2918 06067 115172 JSB DC0II 	OE, TAKE MODULUS 
2910 06070 001217 DEF FLAC 
2920 00071 060676 LDA FORM 	GET REQUESTED FORMAT 
2921 06072 071076 FOU1 	STA FOUFM 	SET CURRENT FORMAT 
2922 06073 011502 AND 817 	NO OF DEC PLACES 
2923 06074 070001 STA 1 	SAVE IN B 
2024 06075 075107 STU FOURN 	AND IN FOURN 
2025 06076 061076 LOA FOUFM 	GET FORMAT AGAIN 
2926 06077 001727 ALF,ALF 	POSITION NO OF FIGS 
2927 06100 011502 AND 627 	MASK NO OF FIGS 
2928 06101 003007 CMA,INA,SZA,RSS 	NEGATE AND TEST 
2029 06102 026176 JMP FoUEX 	OFE FORMAT 
2038 06103 071103 STA FOUFC 	SET CHARACTER COUNT 
2931 061104 040001 ADA 1 	"NO BEFORE DEC PT 
2932 06105 006002 SZB 	 TEST FOR NO DEC PT 
2933 06106 002004 /NA 	 COUNT DECIMAL POINT 
2934 0610F 002021 s$A,RsS 	TEST IF LEGAL 
2936 06110 003400 CCA 	 MAKE IT LEGAL 
2936 06111 065105 LOB MSG 	TEST SIGN 
2937 05112 00(i020 SSE 
2038 06113 034000 13% 0 	IR; 	INCREMENT, 	TEST ZERO 
2039 26114 006401 CLO,RsS 	CLEAR 
2940 00115 007400 CCR 	 OR SET 
2941 06116 076432 STS FOuDF 	0 FLAG 
2942 06117 071102 OTA FOUP 	SAVE COUNT FOR DEC PT 
2943 05220 100200 liPv 133 	MAKE POINTER TO TABLE 
2944 06122 042444 ADA FOUTB 	OF POWERS OF TEN 
2945 06123 071100 8TA FOUSC 	FOR SCALIN3 
2846 06124 061107 LOA FOURN 	MAKE POINTER- 
2947 06125 003000 CMA 	 41201 
2040 06126 100400 MPY 83 	 FOR ROUNDING 
2049 061)0 045(434 ADA POUTS 
29.90 06131 072207 STA FOURN 
2951* ALL SCT UPI NOW START LOOKING AT DATA 
2952 06132 115140 JSO FmPFT 	MAKE ROUNDING 
2953 06133 002224 Der FLARG 
295c 05134 101107 DEF FOUKN,I 
2955 06135 001361 DEF FLO 
2956 06136 115136 JSB FAD,I 	ROUND DATA 
2957 06137 001077 DEF FOTEM 
2050 06140 001217 DEF FLAC 
2959 06141 001223 DEF FLARG 
2960 06142 115140 JSO FMP,I 	SCALE 
2961 06143 001077 DEF FOTEM 
2962 06144 001077 DEF FOTEM 
2983 06145 101100 DEF FOUSC/1 
2064 06146 115161 JSB ENT,1 	GET DIGIT 
2966 06147 001223 DEF FLARG' 
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2966 06150 001077 DEF FOTEM 
2967 06151 1151,53 JSB INTi/ 	AS INTEGER 
2988 06152 001223 DEF FLARG 
2969 06153 041430 ADA DM10 	TEST SIZE 
2970 06154 002021 SSAOSS 
2971 06155 026160 JMP FOUOF 	GO COPE WITH O'FLOW 
2972 06156 016321 F0U2 	JSB FOPRT 	PRINT 
2973 06157 126060 JMP FOUTleI ALL DONE 
2974*  

2975* OVERFLOW WITH CURRENT FORMAT 
2976 06160 061076 FOUOF LDA FOUFM 	GET CURRENT FORMAT 
2977 06161 011502 AND 517 	MASK NO OF DECIMAL PLACES 
2978 06162 002003 SZAOSS 	ZERO IS THE LIMIT 
2979 06163 026167 JMP FOU3 	END OF THE ROAD 
2980 46164 003400 CCA 	 NOT THERE YETI 
2981 06165 041076 ADA FOUFM 	TRY ONE LESS 
2982 06166 026072 JMP FOU1 	TRY AGAIN 
2983* 
2964 06167 060677 FOU3 	LDA FORMF 	"FIXED" FORMAT? 
2985 06170 002002 SZA 	 015"GENERAL" 
2986 06171 026156 JMP FOU2 	"FIXED", OUTPUT 90S 
2987 06172 060676 LDA FORM 	"GENERAL"/ SET E FORMAT 
2968 06173 001727 ALF.ALF 	WITH SAME NO OF FIGS 
2989 06174 011502 AND 017 	I.E. 6 MORE CHARACTERS 
2990 06175 026072 'IMP FOU1 	TRY AGAIN 
2991* 
2992* E FORMAT/ *NONNE+XX 
2993 06176 007007 	FOUEX CMBFINBISZBOSS SET NO OF SIG FIGS 
2994 06177 065431 LOB DM12 	DEFAULT TO 12 
2995 66200 075103 STB FOUFC 	SET FIGURE COUNT 
2996 66201 006007 INS/MOSS STEP IF GREATER THAN ONE 
2997 06202 007400 CCB 	 TO COUNT DECIMAL POINT 
2998 06203 060001 LDA 1 	MAKE POINTER TO TABLE 
2999 06204 100200 MPY 83 
3000 06206 042430 ADA FOUTS 	OF POWERS OF TEN 
3001 06207 071107 STA FOURN 	RJR ROUNDING 
3002 06210 002400 CLA 	 CLEAR 
3003 06211 072431 STA FLUX 	EXPONENT 
3004 06212 072432 STA FOUDF 	AND "0" FLAG 
3005 06213 065105 LOS FOUSG 	GET SIGN 
3006 06214 071105 STA FOUSG 	CLEAR SIGN 
3007 06215 061507 LOA 440 	MAKE SPACE 
3008 06216 006020 SSB 	 OR 
3009 
4010 

06217 
06220 

061521 
114664 

LDA 855 	 91,SIGN 
JSB OUTCH,I OUTPUT SPACE OR SIGN 

3011 06221 115174 JSB OFR,I 	TRANSFER DATA 
3012 06222 001077 DEF FOTEM 	TO FOTEM 
3013 06223 001217 DEF FLAC 
3014 06224 061217 LDA FLAC 	GET DATA 
3015 06225 002003 SZApRSS 	TEST ZERO 
3016 06226 026302 JMP FOUX0 	GO TYPE ZERO 
3017 06227 065101 FOUX1 LOB FOTEM+2 GET LO AND EXP 
3018 06230 115173 JSB FLN,I 	UNPACK EXPONENT 
3019 06231 002002 SZA 	 TEST 0 
3020 06232 002020 SSA 	 OR *VE 
3021 06233 026242 JMP FOUX2 	SMALL ENOUGH 

12 
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3022 06234 036431 ISZ FOUX STEP EXPONENT 
3023 06235 119140 J39 FPO,/ SCALE 
4024 06236 001077 DEF FOTEM 
3028 06237 001077 DEF FOTEM DATA BY 
3026 06240 00,342 DEF 0,1 
3027 06241 026227 JMP FOUX1 AND TRY AGAIN 
3020* 
3020 06242 003400 FOUX2 CCA STEP EXPONENT 
3030 06243 042431 ADA FOUX BY 01 
3031 06244 072431 STA FOUX 
3032 06245 119140 JSB FmPol SCALE 
3033 06246 001077 DEF FOTEM 
3034 06247 001077 DEF FOTEM DATA BY 
3035 06250 001350 DEF FL10 10 
3036 06251 065181 LOD FOTEM*2 GET LO AND EXP 
3037 06252 115173 JSB FLN,I GET EXPONENT 
3038 06253 002002 $ZA TEST 0 
4830 06254 002020 SSA OR •VE 
3048 06265 026242 JMP FOUX2 STILL SMALL 
3041 06256 119140 JSB FMP,I MAKE ROUNDING 
3042 06257 001223 DEF FLARG 
3043 06260 101107 DEF FOURN,I 
3044 06261 001361 DEF FLO 
3045 06262 119136 JSO FAO,I ROUND DATA 
3846 06263 001077 DEF FOTEM 
3047 06264 001077 DEF FOTEM 
3048 06265 001223 DEF FLARG 
3049 06266 115137 JSB FSE,I TEST FOR OVERFLOW 
3050 06267 001223 DEF FLARG 
3051 06270 001077 DEF FOTEM 
3052 08271 001350 DEF FL10 
4053 06272 061223 LOA FLARG 
3054 06273 002020 SSA GREATER THAN 10? 
3055 00274 02630 JMP **6 OK 
3056 06275 040431 I3Z FOUX TOO BIG; ADJUST EXPONENT 
3007 06276 000000 MOP CAN SKIP 
3056 06277 115174 J30 DFR1I SET MANTISSA 
3059 06300 001077 DE' FOTEM 
3060 06301 001345 DEF FL1 EQUAL TO ONE 
3061* DATA IS NOW IN THE RANGE 1 TO 9•XXX 	(OR ZERO) 
3062 06302 003400 FOUX0 CCA SET EXPIRING COUNT 
3063 06303 071102 STA FOUD FOR DECIMAL POINT 
4064 06304 016321 JSB FOPNT PRINT MANTISSA 
3065 06305 001532 LOA 8105 "E" 
0060 06306 114004 JSB OUTCHII PRINT "E" 
3067 06307 066431 LOB FOUX TEST EXP 
3068 06310 06/517 LDA 853 "*" 
3069 06311 000020 SSW 
3070 06312 061521 LOA 555 OR "s" 
3071 06313 114664 JSB OUTCH,I PRINT 	"*" OR 	".." 
3072 06314 062431 IAA FOUX GET EXPONENT 
3073 06316 002020 SSA TAKE MODULUS 
3074 06316 003004 CMA,INA 
3075 06317 118150 JSB PRN,I PRINT EXPONENT 
3076 05320 126060 JMP FOUT1,1 ALL DONE 
3077* 
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3078* PRINT ROUTINE 
3079 06321 000000 	FOPRT NOP 
3080 06322 	115161 	FOU4 JSB ENT,I GET DIGIT 
3081 06323 001223 DEF FLARG 
3082 06324 001077 DEF FUTEM 
3083 06325 	115153 JSB 	INT,I AS INTEGER 
3084 06326 001223 DEF FLARG 
3005 06327 041430 ADA 0M10 TEST SIZE 
3086 06330 002021 SSA,RSS IF 8/6 
3607 06331 003400 CCA MAKE 9 
3068 06332 041467 ADA 010 
3089 06333 070642 STA TO SAVE DIGIT 
3090 06334 036432 ISZ FOUOF TEST AND CLEAR "D" FLAG 
3091 06335 026354 JMP FOU8 "D" WAS CLEAR 
3092 06336 035103 ISZ FOUFC "D" SETT WAS THAT THE LAST FIG? 
3093 06337 026343 JMP *+4 NO 
3094 06340 061524 LDA 860 YES; ZERO IS THE MOST 
3095 06341 	114664 JS8 OUTCH,I NEGATIVE SINGLE DIGIT 
3096 06342 126321 JMP FOPRTII DONE 
3097 06343 061521 LDA 855 -SIGN 
3098 06344 114664 JS8 DUTCH,! OUTPUT ■SIGN 
3099 
3100 

06345 002400 
06346 071105 

CLA 
STA FOUSG 

CLEAR 
SIGN 

3101 06347 061522 LDA 856 n 

3102 06350 	114664 J88 DUTCH,! OUTPUT N o" 
6103 06351 035103 ISZ FOUFC COUNT CHARACTERS 
3104 06352 016410 	FOU7 JS8 FOUTS OUTPUT DIGIT 
4105 06353 026374 JMP FOU6 
3106 06354 035102 	FOU8 ISZ FOUO COUNT FOR DEC PT 
3107 06355 026364 JMP FOUS 
3108 06356 016410 JS8 FOUTS END SUPPRESSION 
3100 06357 061522 LDA 856 "e n 

3110 06360 114664 JSB DUTCH,/ OUTPUT "e n 
3111 06361 035103 ISZ FOUFC COUNT FIGURES 
3112 06362 026374 JMP FOU6 
3113 06363 126321 JMP FDPRT,I 
3114 06364 041104 	FOUS ADA FOUOP NO "OP" AND ZERO DIGIT? 
3115 06365 002002 SZA 
4116 06366 026352 JMP FOU7 END SUPPRESSION 
3117 06367 061507 LOA 840 STILL SUPPRESSING 
3116 08370 114664 JS8 OUTCHfI OUTPUT SPACE 
4119 06371 035103 ISZ FOUFC COUNT FIGURES 
3120 06372 002001 RSS 
3121 06373 126321 JMP FOPRT,I 
3122 06374 060642 	FOU6 LDA T6 GET DIGIT 
3123 06375 	115176 JSB Mr! AS FLOATING POINT 
3124 06376 001223 DEF FLARG 
3125 06377 	115137 JS8 FSB,/ SUBTRACT 
3126 06400 001077 DEP FUTEM DIGIT 
3127 06401 001077 DEF FOTEM FROM DATA 
3128 06402 001223 DEF FLARG 
3129 06403 115140 J$8 PMP,I SCALE 
3130 06404 001077 DEF FOTEM REMAINDER 
3131 06405 001350 DEF FL10 SY 10 
3132 06406 001077 DEF FOTEM 
3133 06407 026322 JMP FOU4 DO NEXT DIGIT 

0. 0 
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3134* 
3135* 	 DIGIT OUTPUTi TEST SIGNI TURN OFF SUPPRESSION 
3136 06410 000000 FOUTS NOP 
3137 06411 035/04 	ISZ MOP 	TURN OFF SUPPRESSION 
3138 06412 061105 	LOA FOUSG 	TEST SIGN 
3130 06413 002021 	SSAIRSS 
3140 06414 026422 	JMP **6 	+VE 
3141 06415 061521 	LOA 055 	*SIGN 
3142 06416 /14664 	J88 OUTCH,I OUTPUT *SIGN 
3143 06417 035103 	ISZ FOUFC 	COUNT CHARACTERS 
3144 06420 002400 	CLA 	 CLEAR 
3145 06421 071105 	STA FOUSG 	SIGN 
3146 06422 060642 	LOA T6 	GET DIGIT 
3147 06423 041524 	ADA 860 	CONVERT TO ASCII 
3148 06424 114664 	J88 OUTCHoI OUTPUT DIGIT 
4149 06425 035103 	18Z FOUFC 	COUNT FIGURES 
3150 06426 126410 	JMP FOUTS,' MORE 
3151 06427 126321 	JMP FOPRT,I DONE 
3152* 
315306430 001350 FOUTS DEF FL10 
3164 06431 000000 FOUX NOP 	 STORAGE FOR EXPONENT 
3155 06432 000000 FOUDF NOP 	 "V FLAG 
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3157* 

0074 *101 	SuEIROUTINES 

INPUT ROUTINES 
3156 06433 000000 FINP1 NOP 
3159 06434 002002 SZA 	 USE CHAR IF A*0 
3160 06435 114655 J38 	INPUTII 
3161 06436 060667 LOA CHAR 
3162 06437 051507 CPA 840 	IGNORE SPACES 
4163 06440 026435 JMP 	irm3 
3164 06441 016533 JSO FINGP 	GET 1ST DIGIT GROUP 	SIGN 
3165 06442 060667 LDA CHAR 
4166 06443 061522 CPA B56 	IS IT 9? 
3167 06444 002401 CLA,RSS 
3166 06445 026455 JMP FIN1 	NO "0/ CONTINUE 
3169 06446 072531 STA FINCT 	"0/ CLEAR DIGIT COUNT 
3170 06447 114655 JSB INPUT,I 
3171 06450 00.2400 CLA 	 CLEAR DIGIT COUNT 
3172 06451 072531 STA FINCT 
3173 06452 016555 JSB FING2 	GET 2ND DIGIT GROUP 
4174 06453 062531 LDA FINCT 	COUNT DECIMAL PLACES 
4175 06454 003005 CMA,INA,RSS 
3176 06455 002400 FIN1 CLA 	INITIALISE EXPONENT TO 0 
3177 06456 070637 STA T3 
3178 06457 061523 LOA 857 	MAKE EXPONENT NORMALIZED 
3179 06460 115200 JSB PAK,/ 
3180 06461 001217 DEF FLAC 
3181 06462 036532 ISZ FINSN 	TEST SIGN 
3182 06463 026466 JMP *s3 
3183 06464 115172 JSB DCMII 	COMPLEMENT IF NEG 
3184 06465 001217 DEF FLAC 
3186 06466 064667 LOB CHAR 
3186 06467 055532 CPB 8105 	IS IT E? 
3187 06470 002001 RSS 
3188 06471 028506 JMP FIN2 	NO EXPONENT 
3189 06472 014554 JSB PUSHF 	SAVE FLAC 
3190 06473 001217 DEF FLAC 
3191 06474 114655 JSB 	INPLIT,I SKIP OVER E 
3102 06475 016533 438 FINGP 	READ EXPONENT 
3193 06476 061221 LDA FLAC.02 	DON'T CHECK O'FLOW 
3194 06477 066532 LOB FINSN 	TEST SIGN OF EXP 
3195 06500 006020 SSC 
3196 06501 003004 CMA,INA 
3197 06502 040637 ADA T3 
3198 06503 070637 STA T3 
3199 06504 014606 JSB PDPF 	RESTORE FLAC 
3200 06505 001217 DEP FLAC 
3201* 
3202 06506 060637 FIN2 LDA T3 	SCALE BY POWERS OF TEN 
3203 06507 002003 FIN3 SZA,RSS 
3204 06510 126433 JMP FINPT,I FINISHED 
3205 06511 002021 SSA,RSS 
3206 06512 026521 JMP FIN4 
3207 06513 115140 J88 FMP,I 
3208 06514 001217 DEF FLAC 
3209 06515 001217 DEF FLAC 
3210 06516 001342 DEF FLO, 
3211 06517 002404 CLA,INA 
3212 06520 026526 JMP 	*4.6 

9 
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3213 
3214 
3215 
3216 
3217 
4218 
3219 
3220 
3221* 
3222 
3223 
4224* 

0075 

06521 
06522 
06523 
06524 
06525 
06526 
06527 
06530 

06531 
06532 

001 	SUBROUTINES 

115140 	FIN4 	JSB FMP,I 
001217 	DEF FLAC 
001217 	DEF FLAC 
001350 	DEF FL10 
003400 	CCA 
040637 	ADA T3 
070537 	STA T3 
026507 	JMP FINS 

000000 	FINCT NOP 
000000 	FINSN NOP 

3225 06533 000000 FINGP NOP READ GROUP OF DIGITS 
3226 06534 005400 CL$ OPTIONAL SIGN 	LEADING SPACES 
3227 06535 075217 ST8 FLAC 	INITIALISE 
3228 06536 075220 $1'8 FLAC44 
3220 06537 075221 ST8 FLAC+2 
3230 06540 076531 ST8 FINCT 
3231 06541 060667 LDA CHAR 	TEST SIGN 
3232 06542 051521 CPA 855 
3233 06543 007000 CMS 
3234 06544 076532 SIB FINSN 	SET SIGN IN FINSN 
3235 06545 051521 CPA 855 
3236 06546 002001 RSS 
3237 06547 051517 CPA 853 
3238 06550 114655 J88 INPUT,I SKIP UNARY • 
3239 06551 051507 CPA 840 	SPACE? 
3240 06552 026550 JMP *02 
3241 06553 016555 JSB FING2 	READ REMAINING STRING 
3242 06554 125533 JMP FINGP,I 
3243* 
3244 06555 000000 FING2 NOP READ UNSIGNED DIGIT STRING 
3245 06556 051532 CPA 8105 	E? 
3246 06557 126555 JMP FING2.I 
3247 06560 014277 JS5 SORT 
3246 06561 126555 JMP FING2,I OP/TERM 
3249 06562 002001 RSS NUMBER 
3250 06563 026566 JMP FINS 	OR LETTER 
3251 06564 051467 CPA D10 	9 	? 
3252 06565 126555 JMP FING2,1 
3253 06566 016574 F/N7 JSB X10 
3254 06567 036531 ISZ FINCT 
3255 06570 114655 JSB INPUT,I 
4256 06571 051507 CPA 840 
3257 1116572 126555 JMP FING2,I 
3258 06573 026556 JMP FING2+1 GET NEXT DIGIT 
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3260 
3261 
3262 
3263 
3264 
3260 
3266 
3267 
3268 
3289 
3270 
3271 
3272 
3273 
3274 
3275 
3276 
3277 
3278 
4279 
3280 
3201 
3282 
3283 
3284 
3285 
3286.  
3287 
3288 
3289 
3290 
3291 
3292 
3293 
3294 
3295 
3296* 

06574 000000 X10 
06575 072642 
06576 061221 
06577 002120 
06600 002200 
06601 100200 
06603 002040 
06604 045467 
06605 000040 
06806 042642 
06607 071221 
06610 002140 
06611 006004 
06612 061220 
06613 075220 
06614 002120 
06515 002200 
06616 100200 
06620 002040 
06621 045467 
06622 000040 
06623 041220 
06624 071220 
08625 002140 
06626 006004 
06627 061217 
06630 075217 
06631 100200 
06633 041217 
06634 071217 
06635 008002 
06666 026641 
06637 002061 
06640 126574 
06641 014220 
06642 000000 

ADD DIGIT IN A TO FLAC*10 
SAVE DIGIT 
GET LO 
SAVE SIGN 

CORRECT FOR 'SIGN 

SETS E IF CARRY 

CARRY 
DOES NOT PROPAGATE 
GET MID 
SAVE PARTIAL SUM 
SAVE 'SIGN' OF MID 

MULTIPLY 
CORRECT FOR 'SIGN' 

NOP 
STA X10T 
LDA FLAC+2 
CLE,SSA 
CME 
MPY 010 
SEZ 
ADS 010 
CLE 
ADA X1OT 
STA FLAC+2 
SEZ,CLE 
/NB 
LDA FLAC+1 
STB FLAC+1 
COE,SSA 
CME 
MPY 010 
SEZ 
ADS 010 
CLE 
ADA FLAC+1 ADD IN PARTIAL SUM 
STA FLAC+1 
SEZ,CLE 	CARRY 
INS 	 DOES NOT PROPAGATE 
LDA FLAC 	GET HIP MUST BE + 
ST6 FLAG 	SAVE PARTIAL SUM 
MPY 010 	MULTIPLY 
ADA FLAC 	ADO IN PARTIAL SUM 
STA FLAC 
SZB 	 TEST OfFLOW 
JMP *+3 
SEZ,SSA,RSS 
JMP X10,I 
JSB ERROR 	01FLOW 

XIOT NOP 

3297* 	READ ROUTINE FOR CASK' INPUT 
3298* 	ACCESSED BY 'JSB INPUT,I' VIA 1 READP' 
3290 06643 000000 READ1 NOP 
3300 06644 115143 	JOB RUC,' 
3301 06645 051553 	CPA 8137 	BACK ARROW/START AGAIN 
3302 06646 026435 	JMP FINPT+2 
3303 06647 051556 	CPA 0177 	RUBOUT/ IGNORE 
3304 06650 026644 	JMP RhAD1+1 
3305 06651 051467 	CPA 812 	LIN€FEED DITTO 
3306 06652 026644 	JMP REAU1+1 
3307 06653 051555 	CPA 8176 	ESCAPE/ LEAVE UNCHANGED 
3308 06654 002001 	RSS 
3309 06655 126643 	JMP REA01,/ 
3310 06656 115175 	JS8 XFR,I 	GET OLD VALUE 
3311 06657 100651 	OEF 
3312 06660 001217 	DEF FLAC 
3313 06661 126433 	JMP FINPT,/ 
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3315* 	READ NEXT NON'SPACE TO A; RUN THROUGH TO TERMINATOR 
3316 00662 000000 GET; NOP 
3317 06663 014316 	JS8 SPNOR 
3318 06664 072674 	STA GETEM 
3319 06665 014401 	JSB GETC 
3320 06666 014277 	JSB SORT 
3321 06667 026672 	JMP *.1,3 
3322 06670 026665 	JMP *.p3 
3323 06671 026665 	JMP *w4 
3324 06672 062674 	LOA GETEM 
3325 06673 126662 	JMP GET1,I 
3326 06674 000000 GETEM NOP 
3327* 
3328* 	ARG ROUTINE; CALL IS 
4329* 	JSB PUSHJ 
3330* 	DEF ARG 
3331* 	NO ARGUMENT RETURN 
3332* 	ARGUMENT READ 0,K, RETURN 
3333 06675 060667 ARG 	LDA CHAR 
3334 06676 051520 	CPA 854 

SAVE CHARACTER 

OP/TERM 
NUMBER; IGNORE 
LETTER; IGNORE 

IS CHAR A COMMA? 
3335 06677 002001 
3336 06700 024327 
3337 06701 134634 
3338 06702 014544 
3339 0E1703 004730 
3340 06704 024327 

RSS 
JMP POPJ 
15Z POL•I 
JSB PUSHJ 
DEF EVAL.1 
JMP POPJ 

NO ARGUMENT 
STEP RETURN 
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3342* 
4343* 
3344* 
3345* 
3346* 
3347* 

1078 001 	SUBROUTINES 

RECURSIVE SUBROUTINE TO FIND A VARIABLE OR 
TO SET UP A NEW VARIABLE, 
ENTRY AT 	'GTARG' 	CHECKS NATURE OF 1ST CHARACTER 
OF NAMEI ENTRY AT 	,GTARGw11 	SKIPS A CHARACTER FIRST, 
ENTRY AT GTVAR ASSUMES THAT CURRENT 'CHAR' 	IS 
VALID 1ST CHARACTER OF NAME, 

3348 06705 014401 JS8 GETC SKIP A CHARACTER 
3349 06706 014316 GTARG JS8 SPNOR 
3350 06707 014277 JS8 SORT 
3351 06710 000000 NOP OP/TERM 
3352 06711 014220 JS8 ERROR OR NUMBER 
3353 06712 051475 CPA 86 F 
3354 06713 027035 JMP GTF SET UP F OPTION 
3355 06714 060667 GTvAR LOA CHAR ALPHABETIC; O.K. 
4356 06715 001727 ALF,ALF 
3357 06716 070662 STA ADD 
3350 06717 014401 JSB GETC 
3359 06720 014277 JOB SORT 
3360 06721 026733 JMP GTSCH OP/TERM; TRY SUBSCRIPT 
3361 06722 000000 NOP NUMBER 
3362 06723 060667 LOA CHAR ADD IN 2ND CH 
3363 06724 040662 ADA ADD 
3364 06725 070662 STA ADD 
3365 06726 014401 JSB GETC IGNORE REST 
3366 06727 014277 J58 SORT 
3367 06730 026733 JMP GTSCH 
3368 06731 026726 JMP *w3 IGNORE MORE NUMBERS 
3369 06732 026726 JMP 	*4,4 OR LETTERS 
3370 06733 051475 GTSCH CPA b6 C 
3371 06734 026750 JMP GTSU8 
3372 06735 002400 CLA 
3373 06736 071111 STA SUBS 
3374 06737 060672 LDA BUFR 
3375 06740 064662 LOB ADD 
3376 06741 050671 CPA LASTV ALL DONE? 
3377 06742 026766 JMP GTNEW GO ADD TO L.I3T 
3378 06743 154000 CPS 	((HIFI COMPARE NAME' 
3379 06744 027016 JMP GTFND SAME 
3380 06745 002004 INA 
3381 06746 140000 ADA OB,I TRY NEXT 
3382 06747 026741 JMP 0,6 
3383* 
3384 06750 060662 GTSUB LDA ADD PRESERVE NAME 
3386 06751 014533 JOB PUSHA 
338t 06752 014544 JSB PUSHJ GET SUBSCRIPT 
3387 06753 004730 DEF EvA4w1 
3388 06754 014627 J58 PUPA RESTORE NAME 
3389 06755 070662 STA ADD 
3390 06756 014342 JSB PARTS ) 
3391 06757 115153 JSB 	INT,/ CONVERT SUBS TO INT 
3392 06760 001217 DEF FLAG 
3393 06761 100200 MPY 83 
3394 06763 002020 SSA TEST wVE SUBSCRIPT 
3395 06764 014220 JOB ERROR 
3396 06765 026736 JMP GTSCH+3 
3397* 

'12 



PAGE 0079 $01 	SUBROUTINES 

3508 06766 041111 	GTNEW ADA SUBS 	TEST SPACE 
3399 06767 041473 	ADA 83 
3400 06770 003104 CMA,CLE,INA 
3401 06771 040634 ADA POL 
3402 06772 002041 SEZOSS 
3403 01773 014220 J$$ ERROR 
4404 06774 060671 LOA LASTV 
3405 06775 174000 8T8 OBI! 	SET UP NAME 
3406 06776 070001 STA 	18 
3407 06777 041111 ADA SUBS 
3400 07000 041472 ADA $2 
3400 07001 070651 STA PT1 	SET UP PT1 
3410 07602 041473 ADA 83 
4411 07003 070671 STA LASTV 	UPDATE LASTV 
3412 07004 061111 LOA SUBS 	SET UP LENGTH 
3413 07005 041474 ADA 84 
3414 07006 006004 1148 
3415 07007 170001 STA 	18,1 
4416 07010 002400 CLA 	ZERO NEw VARIABLES 
3417 07011 006004 INS 
3410 07012 054671 CPB LASTV 
3419 07013 027031 JMP GTEX 	ALL DONE 
3420 07014 170001 STA 	10,1 
4421 07015 027011 JMP *.4 
3422w 
3423 07016 002004 	GTFND INA 
3424 07017 070001 STA 1 SAVE PTR TO LENGTH 
3426 07020 041111 ADA SUBS 
3426 07021 002004 /NA 
3427 07022 070651 STA PT1 	SET PT1 
3420 07023 061111 LDA SUBS 	TEST LENGTH 
3429 07024 041474 ADA 84 
3430 07025 003004 CMA,INA 
3431 07026 140001 ADA 	1,1 
3432 07027 002020 SSA 
3433 07030 014220 JSB ERROR 	OFF END OF ARRAY 
3434 07031 041473 	GTEX ADA 83 	SET UP LENGTH 
3435 07032 003004 CMA,INA 
3436 07033 071110 STA GIL 
3437 07034 024327 JMP PUPJ 
3430* 
4439 07035 061134 	GTF LDA CMCOR 	SET POINTER TO FCOM BUFFER 
3440 07036 070651 STA PT1 
3441 07037 061135 LDA CmCOR4,1 
3442 07040 071110 STA GTL 
3443 07041 014401 JSB GETC 	SKIP REST OF NAME 
3444 07042 014277 J88 SORT 
3440 07043 024327 JMP PUPJ 	OP/TERM 
3440 07044 027041 JMP 
3447 07045 027041 JMP 
3448* 
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3451* 

0080 001 	STANDARD I/O ROUTINES 

TELETYPE INPUT/OUTPUT ROUTINES 
3452 07046 000000 TTOUT NOP 	 TTY 0/P 
3453 07047 102100 STF 0 	INSURANCE 
3454 07050 065124 LOB TTYSW 	0■BUSY 
3455 07051 006003 SZB,RSS 
3456 07052 027064 JMP 1101 
3457 07053 065121 LOB TTOP 	MAKE TTY AN OUTPUT DEVICE 
3458 07054 106617 OTB TTY 
3459 07055 065120 LOB ITTON 	SET 0/P IR ROUTINE 
3460 07056 074034 STB ITTJ 
3461 07057 102617 OTA TTY 	OUTPUT THE CHARACTER 
3462 07060 103717 3TC TTY,C 	AND START THE TTY 
3463 07061 002400 CLA 	 SET BUSY 
3464 07062 071124 STA TTYSW 
3465 07063 127046 JMP TTOUT,I 
3468* 
4467 07064 065114 TT01 LOB TTBFI 	STEP BUFFER POINTER 
3468 07065 006004 INB 
3469 07066 055116 CPB TTBFI 	CIRCULARLY 
3470 07067 065113 LDS TTBF0 
3471 07070 055115 CPB TTBFO 	WAIT TILL ROOM 
3472 07071 027070 JMP *191 	FOR ONE MORE 
3473 07072 171114 STA TTOFI,I STORE CHARACTER IN BUFFER 
3474 07073 075114 STB TTBFI 	UPDATE BUFFER POINTER 
3475  07074 127046 JMP TTOUT,I 
3476* 
3477* 
3476 07075 000000 ITTO HOP 	 TTY 0/P IR ROUTINE 
3479 07076 071112 STA ITTA 	SAVE A 
3480 07077 061115 LOA TTBFO 	ANY OUTPUT? 
3481 07100 051114 CPA TTBFI 
3482 07101 027114 JMP ITTX 	NO MORE 
3483 07102 161115 LOA TTBFO,I OUTPUT THE CHARACTER 
3484 07103 102617 OTA TTY 
3465 07104 103717 STC TTY,C 	START THE TTY 
3486 07105 061115 LOA TTBFO 	STEP BUFFER POINTER 
3487 07106 034000 ISZ 0 
3488 07107 051116 CPA TTBF1 	CIRCULARLY 
3489 07110 061113 LDA TTBFO 
3490 07111 071115 STA TTBFO 
3491 o7112 061112 LOA ITTA 	RESTORE A 
3492 07113 127075 JMP 	ITTO,I 
3493* 
3494 07114 035124 ITTX ISZ TTYSW 	SET NOT BUSY 
3495 07115 107717 CLC TTY,C 	TURN OFF HARDWARE 
3496 07116 027112 JMP 	aq..4 
3497* 
3498* 
3499* 
3500 07117 000000 TTYRI NOP 	 IR INPUT 
3501 07120 107717 CLC TTY,C 	CLEAR HARDWARE 
3502 07121 035125 ISZ TTYFL 	SET SOFTWARE FLAG 
3503 07122 127117 JMP 	ITYR/1,1 
3504* 
3505 07123 000000 TTYR1 NOP 	 SILENT TTY READ 
3506 07124 061122 LOA TTIPS 

12: 



PAGE 

3507 
3506 
3509* 

0081 

07125 
07126 

401 	STANDARD I/0 ROUTINES 

017133 	J$8 TTYRD 
127123 	JMP 	TTYR1,/ 

3510 07127 melemem TTYR2 NOP TTY READ WITH ECHO 
3511 07130 0b1123 LOA 	TTIP 
3512 07131 017133 JSB 	ITYRO 
3513 07132 127127 JMP 	TTYR2,I 
3514* 
3515 07133 000000 TTYRu NOP TELETYPE INPUT 
3516 07134 102100 STF 0 ENABLE INTERRUPT 
3517 07135 065124 LOB TTYSW WAIT FOR OUTPUT 
3516 07136 006003 SZB,RSS 
3519 07137 027135 JMP As2 
3520 07140 102617 0TA TTY SET UP OPTIONS 
3021 07141 081117 LDA 	ITTIN SET UP IR JUMP 
3522 07142 070034 STA 1TTJ 
3523 07143 103717 STC TTY,C ENABLE TTY 
3524 07144 061125 LOA TTYFL WAIT FOR INPUT 
3525 07145 002003 SZA,RSS 
3525 07146 827144 JMP *Po2 
3027 07147 002400 CLA 
3526 07150 071125 STA TTYFL CLEAR INPUT BUFFER 
3529 07151 102517 LIA TTY GET CHARACTER 
3530 07152 127133 JMP TTYRD,1 
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3532 07153 000000 	MSR/N NOP HIGH SPEED READER 
3533 07154 002400 CLA SET TIMER 
3534 07155 073175 STA HSRCT 
3535 07156 061126 	MSR02 LOA HSNFL WAIT FOR INPUT 
3536 07157 002002 SZA 
3537, 07160 027164 JMP HSGO FOUND SOME 
3538 07161 	037175 181 HSRCT 
3539 07162 027156 JMP MSRD2 TRY AGAIN 
3540 07163 014220 JSB ERROR WAITED TOO LONG 
3541* 
3542 07164 006400 	MSGO CLB CLEAR FLAG 
3543 07165 075126 STU MSRFL 
3544 07166 	102515 LIA HSR READ INPUT 
3545 07167 	103715 STC IISRIC ASK FOR ANOTHER 
3546 07170 	127153 JMP NSRIN,I 
3547* 
3548 07171 000000 	MSRI NOP HSR IR ROUTINE 
3549 07172 	107715 CLC HSR,C CLEAR MSR 
3550 07173 035126 ISZ MSRFL SET PROGRAM FLAG 
3551 07174 	127171 JMP NSRIFI 
3552 07175 000000 	HSRCT NOP TIMER COUNT 
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3554 07176 000000 HPNCH NOP HIGH SPEED PUNCH ROUTINE 
3555 07177 065127 LOB PNCHF 
3556 07200 006003 SZB,RSS WAIT FOR 	'NOT BUSY' 
3557 07201 027177 JMP *-2 
3558 07202 006400 CLB SET 	'BUSY' 
3550 07203 075127 STB PNCHF 
3560 07204 102616 OTA PNCH OUTPUT CHARACTER 
3561 07205 103716 STD PNCH,C 
3562 07206 	127176 JMP HPNCH,I 
3563* 
3564 07207 000000 HPNI 	NOP HIS, PUNCH INTERRUPT ROUTINE 
3565 07210 045127 ISZ PNCHF CLEAR 	18uSY,  
3586 07211 	107716 CLC PNCH,C CLEAR HARDWARE 
3567 07212 127207 JMP HPNI,I 
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3569 07213 000000 LPIR 	NOP LINEPRINTER IR ROUTINE 
3570 07214 035130 ISZ LPBS 
3571 07215 107714 CLC LINEP,C 
3572 07216 127213 JMP LPIR,I 
3573* 
3574 07217 000000 LPOUT NOP 	 LINEPRINTER OUTPUT 
3575 07220 011556 AND 6177 
3576 07221 051467 CPA 612 	LF 
3577 07222 127217 JMP LPOUT,I 	IGNORE LF 
3578 07223 051500 CPA 814 	rORM0FEED 
3579 07224 027240 JMP LPCR+1 
3580 07225 051501 CPA 815 	CR 
3581 07226 027237 JMP LPCR 
3582 07227 037255 ISZ LPCT 	TOO MANY FOR ONE LINE? 
4583 07230 027242 JMP LP1. 	OK 
3584 07231 073256 STA LPTEM 	TOO MANY; SAVE CHARACTER 
3585 07232 061467 LOA 612 
3586 07233 017244 JS8 LPOU2 	OUTPUT CARRIAGE RETURN 
3587 07234 063256 LOA LPTEM 	RESTORE CHARACTER 
3588 07235 065434 LDS DM80 	SET COUNT INCLUDING CH 
3589 07236 027241 01P LP1*1 
3590 07237 061467 LPCR 	LOA 612 	SET LINEFEED 
3891 07240 065435. LDS 1081 	RESET CHARACTER COUNT 
3502 07241 077255 ST8 LPCT 
3593 07242 017244 LP1 	JS8 LPOU2 	OUTPUT TO LINEPRINTER 
3594 07243 127217 JMP LPOUT,I 
3595* 
3596 07244 000000 LPOU2 NOP 	 ACTUAL CHARACTER OUTPUT 
3597 07245 065130 LOB 1,PBS 	WAIT FOR NOT BUSY 
3598 07246 006003 SZOOSS 
3599 07247 027245 JMP #1.,2 
3600 07250 102614 OTA LINEP 	OUTPUT CHARACTER 
3601 07251 002400 CLA 
3602 07252 071130 STA 055 	SET BUSY 
3603 07253 103714 SIC LINEP,C START HARDWARE 
3604 07254 127244 JMP LPOU2,I 
4605* 
3606 07255 177657 LPCT 	DEC 1,81 
3607 07256 000000 LPTEM NOP 

12: 
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4609* 
3610* 

0085 #01 	STANDARD I/O ROUTINES 

INTERRUPT ROUTINES 

3611 07257 000000 DMAI1 NOP DMA1 	INTERRUPT ROUTINE 
3612 07260 035132 ISZ DFLAG SET DONE FLAG 
3613 07261 103106 CLF DMA1 CLEAR DMA1 HARDWARE 
3614 07262 127257 JMP DMA11,I 
3615* 
3616 07263 000000 DMAI2 NOP UMA2 INTERRUPT ROUTINE 
3617 07264 107712 CLC MTDIC CLEAR MT DATA 
3618 07265 107707 CLC DMA2,C CLEAR DMA 
3619 07266 127263 JMP DMAI2,I • 
3620* 
3621 07267 000000 MITI NOP MT CONTROL INTERRUPT 
3622 07270 107713 . CLC MTC,C CLEAR CONTROL 
3623 07271 107712 CLC MTC,C ABORT FURTHER DATA 
4624 07272 107707 CLC DMA2,C MAKE SURE DMA DEAD TOO 
3625 07273 035133 131 BUFLG SET DONE FLAG 
3626 07274 127267 JMP 
4627* 
3628 07275 000000 DISI NOP DISPLAY; ERASE DONE 
3629 07276 106721 CLC DISPL CLEAR INTERRUPT 
3630 07277 035131 ISZ DISFL SET DONE FLAG 
3631 07300 127275 JMP DISI.1 RETURN FROM INTERRUPT 
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3634* 	TRANSFER ROUTINES 
3635* 	CALLS ARE 
3636* 	 JS8 DFR,I 
3637* 	 DEF DESTINATION 
3638* 	 DEF SOURCE 
3639* 	AND 
3640* 	 LDA SOURCEPT 
3641* 	 LDS DESTINPT 
3642* 	 JSB XFR,I 
3643 07301 000000 ,DFER NOP 
4644 07302 167301 
3645 07303 037301 
3646 07304 163301 
3647 07305 037301 
3648 07306 017310 
3849 07307 127301 
um* 
3651 07310 000000 
3652 07311 001275 
3653 07312 027331 
3654 07313 071413 
3883 07314 005275 
3656 07315 027333 
3657 07316 161413 
3658 07317 035413 
3659 07320 170001 
3660 07321 006004 
4861 07322 161413 
3862 07323 033413 
3663 07324 170001 
3664 07325 006004 
3665 07326 161413 
4866 07327 170001 
3667 07330 127310 
3668* 
3669 07331 160000 DF1 
4670 07332 027311 
3671 07333 164001 
3672 07334 027314 

LOS OFER0 GET DESTINATION 
ISZ ,DFER 
LOA OFER0 GET SOURCE 
ISZ ,DFER 	STEP TO RETURN 
J3S OFER 	USE laFER TO DO THE JOB 
JMP OFER0 

OFER NOP 
RAL,CLE,SLA,ERA 	COPE WITH INDIRECT 
JMP DF1 
STA FT1 	SAVE SOURCE POINTER 
RISOCLEOLSIERS 	COPE WITH INDIRECT 
JMP 101+2 
LOA FT1,I 	TRANSFER HI 
ISZ Fit 
STA 1,1 
INB 
LDA FT10 	TRANSFER MID 
ISZ FT1 
STA 10 
INS 
LOA FT10 	TRANSFER LO 
STA 10 
JMP ,XFER,I ALL DONE 

LDA 00 	00 ONE LEVEL OF INDIRECT 
JMP •XFER+1 
LOB 1,1 	00 ONE LEVEL OF INDIRECT 
JMP OFERS4 

4 • 
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3674* 	IENTIER 1 	ROUTINE; 	INTEGER PART 
3675* 	CALL IS 
3676* 	 JS8 ENTIX 
3877* 	 DEF DESTINATION 
3678* 	 DEF SOURCE 
3679 07335 000000 ENTIX NOP 
3880 07336 163335 LDA ENTIX,I GET DESTINATION 
3601 07337 071414 STA FIR POINTER 
3082 07340 037335 ISZ ENTIX STEP TO 
3683 07341 163335 LDA ENTIX,I SOURCE POINTER 
3604 07342 037335 ISZ ENTIX STEP TO EXIT 
3805 07343 065266 LOB FlP SOURCE TO FI 
4686 07344 115175 JSB XFR,I 
3687 07345 065230 LDS F14.2 GET EXPONENT 
3688 07346 115173 J58 FLN,I UNPACK IT 
3689 07347 003004 CM/411NA NEGATE IT 
3690 07350 002021 SSApRSS SMALL It 
3691 07351 027411 JMP ENTI SMALL 
3692 07352 041424 ADA 547 NOT SMALL; TRY LARGE 
3693 07353 002020 SSA 
3694 07354 027405 JMP ENT2 LARGE? DoNIT CHANGE 
4695 07355 041442 ADA 0M10 FIND NO OF BITS TO LOSE 
3696 07356 002020 SSA 
3697 07357 027400 JMP ENT3 LOSE 0-7 
3898 07360 041443 ADA 9M20 
3699 07361 002020 SSA 
3700 07362 027372 JMP ENT4 LOSE 10-27 
3701 07363 043421 ADA ENTM1 LOSE 30m461 FIND MASK ,  
4702 07364 160000 LOA 0.I PICK UP MASK WORD 
3703 07365 011226 AND Fl MASK MI 
3704 07366 071226 STA Fl ANSWER TO MI 
3706 07367 002400 CLA 
3700 07370 071227 STA F1+1 CLEAR MID 
3707 07371 027402 JMP ENT5 GO FIX LO 
3700* 
3709 07372 043422 ENT4 ADA ENTM2 LOSE 	10m27; FIND MASK 
3710 07373 160000 LDA OpI PICK UP MASK WORD 
3711 07374 011227 AND F1+1 MASK MID 
3712 07375 071227 STA F1+1 ANSWER TO MID 
3713 07376 002400 CLA 
3714 07377 027402 JMP ENT5 HI IS OK; GO FIX LO 
3715* 
3716 07400 043422 ENT3 ADA ENTM2 LOSE 001/ FIND MASK 
4717 07401 160000 LOA 0,! PICK UP MASK WORD 
4710 07402 031563 ENT5 IOR 8377 DON'T TOUCH exp 
3719 07403 011230 AND F1+2 MASK 40 
3720 07404 071230 STA F1+2 RESULT TO LO 
3721 07405 061266 ENT2 LUA F1P TRANSFER RESULT 
3722 07406 065414 LOB FT2 TO DESTINATION 
3723 07407 115175 JSB xFRII 
3724 07410 127335 JMP ENTIX.; 
3725* 
3726 07411 061226 ENT1 LOA Fl SMALL/ GET SIGN 
4727 07412 006700 CLBFCCE CLEAR B, 	SET Ell 
3720 07413 075230 STB P1+2 CLEAR Lo 	EXP 
3729 07414 075227 ST8 F1*1 CLEAR MID 
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3730 
3731 
3732 
3733 
3734 
3735 

07415 002020 
07415 005500 
07417 075226 
07420 027405 
07421 001437 
07422 001457 

SSA 	 TEST SIGN 
ERB 	 MAKE FLOATING PT •1 IF 'I'VE 
SIB Fl 	STORE NI, 0 /F 
JMP ENT2 

ENTM1 DEF 6M1 	MASK TABLE POINTER 
ENTM2 DEF BM14.16 

1' 
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3737* 	SINGLE ARGUMENT ARC TANGENT 
3738* 	 UPERATES ON FLAC 
3739 07423 000000 DATAN NOP 
3740 07424 061217 LOA FLAG TEST 0 
3741 07425 002003 SLA,RSS 
3742 07426 127423 JMP DATAN,1 ALREADY ZERO 
3743* 
3744 07427 006404 CLB,INB SET SIGN FLAG 
3745 07430 002020 SSA 
3746 07431 007400 CCB 
3747 07432.075417 SIB FT5 
3748 07433 006021 SS8,RSS 
3749 07434 027437 JMP 	*4.3 
3750 07435 115172 JSB GICM,1 MAKE SOURCE *YE 
3751 07436 001217 DEF FLAC 
3752 07437 065221 LOB FLAC*2 GET EXPONENT 
3753 07440 115173 JSB FLN,I 
3754 07441 003004 CMA,INA 
3755 07442 006404 CLB,INO SET *1 FLAG 
3756 07443 002020 SSA 
3757 07444 007400 CCB 
3758 07445 075420 SIB FT6 
3759 07446 006021 SS8,RSS 
3760 07447 027454 JMP **1 
4751 07450 	115141 JSB FDV,I Ali 	SET X ■I/X 
3762 07451 	001217 DEF FLAC 
3763 07452 001345 DEF PL1 
3764 07453 001217 DEF FLAC 
3765 07454 	115137 DATNM JSB FSB,I 
3766 07455 001241 DEF F4 
3767 07456 007613 DEF DATC1 
3768 07457 001217 DEF FLAC 
3769 07460 065241 LOB F4 TEST MAGNITUDE 
3770 07461 063660 LDA DAT2 AND SET OPTIONS 
3771 07462 006020 SSB 
3772 07463 063657 LOA DAT1 
3773 07464 073473 STA *+7 
3774 07465 073503 STA DAM 
3775 07466 041473 ADA 53 
3776 07467 073577 STA OATP2 
3777 07470 	115140 JSB FMP,I 
3778 07471 	001241 DEF F4 
3779 07472 001217 DEF FLAC 
3780 07473 000000 NOP 
3701 07474 	115136 DATNP JSB FAD,' 
3782 07475 001241 DEF F4 
3783 07476 001241 DEF F4 
3784 07477 001345 DEF FL1 
3785 07500 	115137 JSB FSB,I 
3786 07501 	001217 DEF FLAC 
3787 07502 001217 DEF FLAC 
3708 07503 000000 DATP1 NOP 
3789 07504 	115141 JSB FOY,' 
3790 07505 001217 DEF FLAC 
3791 07506 001217 DEF FLAC 
4792 07507 001241 DEF F4 
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3793 	07510 
3794 	07511 
3795 	07512 
3796 	07513 
3797 	07514 
3798 	07515 
3799 	07516 

#01 	FLOATING POINT ROUTINES 

115140 	J88 FMP,I 
001241 	DEF F4 
001217 	DEF FLAG 
001217 	DEF FLAC 
115136 	J38 FAD1I 
001247 	DEF Pb 
001241 	DEF F4 

4800 07517 007654 DEF UAT13 
3801 07520 115140 JOB FMP,I 
3802 07521 001252 DEF F7 
3003 07522 007640 DEF DATC9 
3804 07523 001247 DEF Pb 
3805 07524 115136 JOB FADpI 
3806 07525 001255 DEF F8 
3807 07526 001241 DEF F4 
3808 07527 007651 DEF DA's 12 
3809 07530 115140 J38 FMP,I 
3810 07531 001255 DEF FO 
3811 07532 001255 DEF FS 
3812 07533 001247 DEF F6 
3813 07534 115136 JOB FAD!! 
3814 07535 001255 DEF F8 
3815 07536 001255 DEF FS 
3816 07537 007643 DEF DAT10 
3817 07540 115140 JSB FNP.I 
3818 07541 001247 DEF F6 
3819 07542 007635 DEF OATC8 
3820 07543 001255 DEF FB 
3821 07544 115136 JOB FADpI 
3822 07545 001241 DEF F4 
3823 07546 001241 DEF F4 
3824 07547 007646 DEF DAT11 
3825 07550 115140 JOB FMP,I 
3826 07551 001241 DEF F4 
3827 07552 001241 DEF F4 
3828 07553 001255 DEF Fa 
3829 07554 115136 JOB FADII 
3830 07555 001241 DEF F4 
3831 07556 001241 DEF F4 
3832 07557 001252 DEF F7 
3833 07560 115141 JOB FDVp1 
3834 07561 001241 DEF F4 
3835 07562 001247 DEF F6 
3836 07563 001241 DEF F4 
3837 07564 115136 JOB FAU,1 
3838 07565 001241 DEF F4 
3839 07566 001241 DEF F4 
3840 07567 007632 DEF DATC7 
3841 07570 115140 JOB FMP,I 
3842 07571 001241 DEF F4 
3843 07572 001241 DEF F4 
3844 07573 001217 DEF FLAC 
3845 07574 115136 JOB FADII 
3846 07575 001217 DEF FLAC 
3847 07576 001241 DEF F4 
3848 07577 000000 DATP2 NOP 
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3849 07600 035420 ISZ Fib 	TEST MAGNITUDE 
3850 07801 027606 JMP **5 
3851 07602 115137 JS0 F$B,1 
3852 07603 001217 DEF FLAC 
3853 07604 001364 DEF FLPI2 
3854 07605 001217 DEF FLAC 
3855 07606 035417 ISZ FT5 	TEST SIGN 
3856 07607 127423 JMP DATAN,I 
3857 07610 115172 J38 DCA,/ 
3858 07611 001217 DEF FLAC 
3859 07612 127423 JMP DATAN,I 
3860* 
3861 07613 065011 DATC1 OCT 65011,163147,172377 
3862 07616 052606 DATC3 OCT 52606,160252,160000 
3863 07621 045545 OCT 45545,170774,146400 
3884 07624 062727 DATC5 OCT 62727,153601,52775 
3865 07627 062207 OCT 62207,188521,10775 
3866 07632 065377 DATC7 OCT 65377,57600,170775 
3867 07635 057417 OATC8 OCT 57417,40551,17004 
3868 07640 112312 DATC9 OCT 112312,135516,167004 
3869 07643 137030 DAT10 OCT 137030,44035,144775 
3870 07646 050645 OAT/1 OCT 50645,157155,170408 
3871 07651 051261 DAT12 OCT 51261,113644,177004 
3872 07654 052005 DAT13 OCT 52005,53376,37402 
3873 07657 007616 DAT1 DEF DATC3 
3874 07660 007694 DAT2 DEF DATC5 
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3876* 	TWO ARGUMENT ARC TANGENT 
3877* 	 SOURCEI 	(SIN) 	IN FLARG 
3878* 	 SOURCE2 (COS) AND DESTINATION FLAC 
3879 07661 000000 	DATN2 NOP 
3880 07662 061223 LDA FLARG SIGN OF X1 
3881 07663 067474 LDS DATNP 	JSB FAO,I 
4882 07664 002020 SSA 
3883 07665 067454 LDS OATNM 	JSB FSB,I 
3884 07666 061217 LDA FLAC 	SIGN OF X2 
3885 07667 002002 SZA 	 X2se ? 
3886 07670 027677 JMP **I 
3887 07671 077672 STS *+1 	SET + OR • 
3888 07672 000000 NOP 
3889 07673 001217 DEF FLAC 
3890 07674 001356 DEF FLO 
3891 07675 001364 DEF FLPI2 
3892 07676 127661 JMP DATN2,I 
3893* 
3894 07677 002021 SSA,RSS 
3895 07700 067676 LOB **2 	!RETURN' IF X2 OE 
3896 07701 077707 ST8 DATNI 	SET INSTRUCTION 
3897 07702 115141 JSB FDV,I 	Xsx1/X2 
3898 07703 001217 DEF FLAC 
3899 07704 001223 DEF FLARG 
3900 07705 001217 DEF FLAC 
3981 07706 115171 JSB ATN,I 	GET Al +PI/24A4PI/2 
4902 07707 000000 	DATNI NoP 	 INST SET UP ABOVE 
3903 07710 001217 DEF FLAC 
3904.  07711 001217 DEF FLAC 
3905 07712 001367 DEF FLPI 
3906 07713 127661 JMP DATN2,I 
3907* 
3908* 
3909* COMMAND INPUT BUFFER 
3910 07714 000000 	COMIN BSS 109 
6911 10071 COME 	EOU * 



PAGE 0093 001 FLOATING POINT ROUTINES 

ma* 	ADD/SUBTRACT ROUTINES 
3914* 
4915* 
3916* 

CALLS ARE 
JSB 
DEF 

e XADD/I XSUB 
DESTINATION 

3917* DEF SOURCE 1 
3918* OEF SOURCE 2 
3919 10071 000000 e XSUB NOP 
3920 10072 062071 LDA ,XSUB TRANSFER RETURN 
3921 10073 072076 STA 	eXADD TO ADD ROUTINE 
3922 10074 003400 CCA SET SUBTRACT FLAG. 
3923 
3924* 

10075 026100 JMP .XADD+2 

3925 10076 000000 eXADD NOP 
3926 10077 002400 CLA SET 	'ADD' FLAG 
3927 10100 071415 STA FT3 
3928 10101 115177 JSB PAD,I GET DESTINATION 
3929 10102 110076 DEF 	eXADDp/ 
3930 10103 036076 ISZ 	IIXADD 
3931 10104 072071 STA 	AI XSUB SAVE DESTINATION 
3932 10105 115177 JSB PAD,I GET SOURCE 1 
3933 10106 110076 DEF 	IXADDpI 
3934 10107 036076 ISZ OADO 
3935 10110 065266 LDS FtP TRANSFER TO F1 
3936 10111 115175 JSB XFRPI 
3937 10112 115177 JSB PAD,I GET SOURCE 2 
3938 10113 110076 DEF 	fi XADDpI 
3939 10114 036076 /32 e XADD 
3940 10115 065267 LDS F2P TRANSFER TO F2 
3941 10116 115175 JSB XFRII 
3942 10117 061226 LOA F1 GET SIGN OF SOURCE 1 
3943 10120 065230 LOB F1+2 AND EXPONENT 
3944 10121 002003 SZAOSS TEST FOR ZERO 
3945 10122 006404 CL80IN8 '0; SET MOST 'VE EXP 
3946 10123 115173 JSB FLNpI UNPACK 
3947 10124 071231 STA F1+3 EXP 
3948 10125 075230 ST8 F1+2 LO 
3949 10126 061232 LDA F2 REPEAT' FOR SOURCE 2 
3950 10127 065234 LOB F2+2 
3951 10130 002003 SZARRSS 
3952 10131 006404 CL8pINB 
3953 10132 115173 JSO FLN,I 
3954 10133 071235 STA F2+3 
3955 10134 075234 STS F2+2 
3956* 
3957 10135 035415 ISZ FT3 WAS IT 	°SUBTRACT' 	2 
3998 10136 026143 JMP *45 
3959 10137 017131 JS8 e XCOM COMPLEMENT FOR SUBTRACTION 
3960 10140 001232 DEF F2 
3961 10141 041235 ADA F2+3 UPDATE EXPONENT 
3962 10142 071235 STA F2+3 
3963* 
3964 10143 061235 LOA F2+3 START ADD ROUTINE 
3965 10144 003004 XADSI 	CMA,INA 
3966 10145 041231 ADA F1+3 RIFF BETWEEN EXPS 
3967 10146 002021 SSAOSS 
3968 10147 026171 JMP XADS2 OK 
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aim 
3970 
3971 
3972 
3973 
3974 
3975 
4078 
3977 
3978 
3979 
3980 
3981 
3982 
3983 
3984 
nos 
3986 
3987 
3988,  
3969 
3990 
3991 
3992 
3993 
3994 
3995 
3996 
3997 
3998 
3999 
4000 
4001 
4002 
4003 
4004 
4005 
4008 
4007 
4008 
4009 
4010 
4011 
4012 
4013 
4014 
4016 
4016 
4017 
4018 
4019 
4020 
4021 
4022* 
4023 
4024 

0094 

10150 
10151 
10152 
10153 

001 	FLOATING POINT ROUTINES 

061226 	LOA Fl 	SWAPP F2 WAS BIGGER 
065232 	LOB F2 
071232 	STA F2 
075226 	818 Fl 

10154 061227 LDA F1+1 
10155 065233 LDB F2+1 
10156 071233 STA F2+1 
10157 075227 SIB F1*1 
10160 061230 LDA F1+2 
10161 065234 LOB F2+2 
10162 071234 STA F2+2 
10163 075230 STB F1+2 
10164 061231 LDA F1+3 
10165 065235 LOB F2+3 
10166 075231 sTs F1+3 SET REQUIRED EXPONENT 
10167 003004 CMA,INA 
10170 040001 ADA 	1 RIFF BETWEEN EXPS 
10171 016242 XADS2 JSB SHFTR SHIFT F2 RIGHT 
10172 061234 LOA F2+2 ACTUAL ADD ROUTINE 
10173 065233 LOB F2+1 START WITH LO 	MID 
10174 000040 CLE CLEAR 	/CARRY/ BIT 
10175 041230 ADA F1+2 ADD LO 
10176 002040 SEZ 
10177 006104 CLE,INB CARRY TO MID 
10200 071230 STA F1+2 STORE LO 
10201 061232 LOA F2 PROCEDE WITH MID 	HI 
10202 045227 ADO F1+1 ADD MID 
10203 103101 CLO 
10204 002040 SEZ 
10205 002104 CLE ► INA CARRY TO HI 
10206 102201 SOC O'FLOW ON CARRY ? 
10207 026235 JMP XAD43 GO COPE WITH 0/FLOW 
10210 041226 ADA Fl ADD HI 
10211 102401 SOS O'FLOW ON ADD ? 
10212 026224 JMP XADS4 NO O'FLOWS 
10213 001500 XADS5 ERA OMANI SHIFT 1 RIGHT 
10214 005500 ERO 3-WORD 
10215 071226 STA Fl HI DONE 
10216 061230 LDA F1+2 NOW DO LO 
10217 001500 ERA MID IS STILL IN B 
10220 071230 STA F1+2 
10221 035231 ISZ F1+3 COMPENSATE EXPONENT 
10222 000000 NOP CAN SKIP 
10223 002001 RSS 
10224 071226 XADS4 STA Fl STORE - HI 
10225 075227 ST8 F1+1 STORE MID 
10226 061231 LDA F1+3 GET EXPONENT 
10227 017170 JS8 e XPAK NORMALISE 
10230 001226 DEF Fl 
10231 061266 LDA F1P TRANSFER TO DESTItIATION 
10232 066071 LOB e XSUB 
10233 115175 JSB XFR,I 
10234 126076 JMP 	IIXADD/I 

10235 103101 XAD33 CLO CARRY 0/FLOW 
10236 041226 ADA Fl ADD HI 
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4025 10237 102301 	SOS 	 SECOND 0/FLOW ? 
4026 10240 026213 	JMP XAOS5 	NOI GO FIX 1ST 0/FLOW 
4027 10241 026224 	JMP XADS4 	YES/ CANCELS 1ST 0/FLOW 
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4029 10242 000000 SHFTR NOP 	 SHIFT UNPACKED 3-WD MANTISSA 
4030 10243 002003 SZA,RSS 	IN F2 RIGHT N PLACES 
4031 10244 126242 JMP SHFTR,I 
4032 10245 041423 ADA 8m60 	TOO MANI,  ? 
4033 10246 002021 SSAIRSS 
4034 10247 026322 JMP SHFTO 	FILL WITH ZEROS 
4035 10258 041503 ADA 820 	1-57 
4036 10251 002020 SSA 
4037 10252 026266 JMP SHFT2 	11.37 
4038 10253 002003 SZA,RSS 
4039 10254 026273 JMP SHFT1 	40 IS SPECIAL CASE 
4040 10255 042325 ADA SHFIN 	419.571 MAKE ASR 
4041 10256 072260 STA 	*4,2 
4042 10257 065232 LOB F2 	HI 
4043 10260 000000 NOP 	 SHIFT 
4044 10261 075234 SIB F2+2 	TO LO 
4045 10262 101020 ASR 16 	PROPAGATE SIGN 
4046 10263 075233 STS F2+1 
4047 10264 075232 SIB F2 
4048 10266 126242 JMP SHFTRFI 
4040* 
4050 10266 041503 SHFT2 ADA 820 	1p37 
4051 10267 002020 SSA 
4052 10270 026304 JMP SHFT3 	11,17 
4053 10271 002003 SZA,RSS 
4054 10272 026305 JMP SHFT3+1 20 IS SPECIAL CASE 
4055 10273 042325 WTI ADA WIN 	21•401MAKE ASR 
4056 10274 072277 STA *+3 
4057 10275 065232 LDS F2 	HI 
4058 10276 061233 LDA F2+1 	MID 
4059 10277 800000 NOP 	 SHIFT 
4060 10300 075233 STD F2411 	TO MID 
4061 10301 071234 STA F2+2 	AND LO 
4002 10302 101020 ASR 16 	PROPAGATE SIGN 
4063 10303 026264 JMP SHFT291,2 
4064* 
4065 10304 041503 SHFT3 ADA 820 	1.'17 
4066 10305 042325 ADA SHFIN 	AND 20 
4067 10306 072312 STA *44 
4068 10307 072316 STA *+7 
4069 10310 065233 LOB F2+1 	MID 
4070 10311 061234 LDA F2+2 	LO 
4071 10312 000000 NOP 	 SHIFT 
4072 10313 071234 STA F2+2 	TO LO 
4073 10314 065232 LOB F2 	HI 
4074 10315 061233 LDA F2+1 	MID 
4075 10316 000000 NOP 	 SHIFT 
4076 10317 075232 STB .F2 	TO HI 
4077 10320 071233 STA F2+1 	AND MID 
4070 10321 126242 JMP SHFTR#1 
4079* 
4080 10322 006400 SHFTO CLD 
4081 10323 875234 SIB F2+2 
4082 10324 026263 JMP SHFT23 
4083* 
4084 10325 101020 SHFIN ASR 16 

2 
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MULTIPLY ROUTINE 
4087 10326 000000 .XMPY NOP 
4008 10327 	115177 JS8 PAD1I GET DESTINATION 
4089 10330  110326 DEF OCMPY,1 
4090 10331 036326 ISZ 	.XMPY 
4091 10332 072071 STA ,XSUB SAVE DESTINATION 
4092 10333 	115177 JSB PADol GET SOURCE 1 
4093 10334 110326 DEF 	eXMPYrI 
4094 10335 036326 ISZ 	,XMPY 
4095 10336 065266 LDS PIP TO Fl 
4995 10337 	115175 JOB XFRp/ 
4897 10340 	115177 JOB PAD,/ GET SOURCE 2 
4098 10341 	110326 DEF 	,XMPY,I 
4099 10342 036326 1SZ OCMPY 
4100 10343 065267 LDB P2P TO P2 
4101 10344 	115175 JSS XFR,I 
4102 10345 065230 LDS F1+2 SPLIT EXPONENTS 
4103 10346 	115173 JOB FLN,I 
4104 10347 071231 STA F103 
4105 10350 075230 STB F1.2 
4106 10351 065234 'LOB F2+2 
4107 10352 	115173 JSS FLN,I 
4108 10353 071235 STA F2+3 
4109 10354 075234 SITS P2+2 
4110 10355 002400 CLA INITIALISE SIGN 
4111 10356 071415 STA FT3 
4112 10357 061226 LDA F1 TEST SIGN 1 
4113 10300 002003 SZA,RSS ZERO 7 
4114 10361 026506 JMP XMPYO YES; RESULT IS ZERO 
4115 10362 002021 SSApRSS 'NNE ? 
4116 10363 026371 JMP *+6 NO 
4117 10364 017131 JSB ,XCOM YES; TAKE MODULUS 
4118 10365 001226 DEF Fl 
4119 10366 041231 ADA F1+4 UPDATE EXPONENT 
4120 10367 071231 STA F1+3 
4121 10370 035415 ISZ FT3 REVERSE SIGN INDICATOR 
4122 10371 	061232 LDA F2 TEST SIGN 2 
4123 10372 002003 SZA,RSS ZERO ? 
4124 10373 026510 JMP XMPY0.2 YES; RESULT IS ZERO 
4125 10374 002021 SSA,RSS *VE 
412(1 10375 026403 JMP 14+6 NO 
4127 10376 017131 JSB •XCOM YES; TAKE MODULUS 
4126 10377 001232 DEF F2 
4129 10400 041235 ADA F2+3 COMPENSATE EXPONENT 
4130 10401 	071235 STA F2+3 
4131 10402 035415 ISZ FT3 REVERSE SIGN INDICATOR 
4132* MULTIPLY ROUTINE PROPER 
4133 10403 061230 LDA F1+2 LO1*H12 
4134 10404 065232 LDB F2 
4135 10405 016512 JSB UMUL 
4136 10406 075240 STB P3+2 LOSE LESS SIG END 
4137 10407 061227 LDA P1+1 micliamI52 
4136 10410 065233 LDS F2+1 
4139 10411 	016512 JSB UMUL 
4140 10412 006194 CLE,jNB BIAS TO COMPENSATE TRUNCATION 
4141 10413 045240 ADS F3*2 ADO TERMS 
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4142 10414 075240 STB F3+2 
4143 10415 002400 CLA 
4144 104/5 001600 ELA 	CARRY 
4145 10417 071237 STA F4+1 
4146 10420 061226 LDA Fl 	HI1*L02 
4147 10421 065234 LOB F2+2 
4148 10422 016512 JSB UMUL 
4140 10423 045240 ADO F3+2 	ADD TERMS 
4150 10424 075240 STO F3+2 
4151 10425 002140 SEZ,CLE 
4152 10426 035237 ISZ F3+1 	CARRY 
4153* 
4154 10427 061227 LDA F1+1 	m10104/2 
4155 10430 065232 LDB F2 
4156 10431 016512 JSB UMUL 
4157 10432 041240 ADA F64.2 	ADD LS TO LO 
4156 10433 071240 STA F3+2 
4159 10434 0.02140 SEZ,CLE 
4160 10435 006004 INS 	 CARRY TO MS 
4161 10436 045237 AD5 F3+1 	ADD MS TO MID 
4162 10437 075237 ST5 
4163 10440 002400 CLA 	 LAST ADD COULD OfFLOW ONCE 
4164 10441 001600 ELA 	 CARRY TO MI 
4165 10442 071236 STA F3 
4166 10443 061226 LDA Fl 	MIl*MID2 
4167 10444 065233 LDS F2+1 
4168 10445 016512 J$B UMUL 
4160 10446 041240 ADA F3+2 	ADD LS TO LO 
4170 10447 071240 STA F3+2 
4171 10450 002140 SEZ,CLE 	CARRY TO MID 
4172 10451 006004 INS 
4173 10452 045237 ADO F3+1 
4174 10453 075237 STS F3+1 
4175 10454 002140 SEZ,CLE 	CARRY TO 14! 
4176 10455 035236 ISZ F3 	DOESN'T SKIP 
4177* 
4178 10456 061226 LDA Fl 	MIl*MI2 
4170 10457 100200 MPY F2 	 BOTH ARE +VE 
4180 10461 041237 ADA F3+1 	ADD LS TO MID 
4181 10462 071237 STA F3+1 
4182 10463 002140 SEZ,CLE 	CARRY TO HI 
4183 10464 006004 INS 
4184 10465 045236 ADS F3 
4185 10466 075236 SIB F3 	DOESN'T O'FLOW 
4186* 
4187 10467 061415 LDA FT3 	GET SIGN INDICATOR 
4188 10470 001500 ERA 	 IN E 
4189 10471 002541 CLA,SEZ,CLE,RSS 
4100 10472 026475 JMP *+3 	+VE 
4101 10473 017131 JSB 'KUM 	t•VE 
4192 10474 001236 DEF F3 
4193 10475 002004 INA 	 MAKE EXP 
4194 10476 041231 ADA F1+3 
4105 10477 041235 ADA F2+3 
4106 10500 017170 JSB •XPAK 
4197 10501 001236 F3P DEF F3 
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4/98 	10502 
4199 	19593 
4280 	10584 
4201 	10505 
4202* 
4203 	19506 
4284 	19597 
4205 	10510 
4206 	19511 
4267* 

001 	FLOATING POINT ROUTINES 

062501 	LDA F3P 
866971 
	

LOB OISUB 
115175 	458 	F11111,  TRANSFER TO DEETINATION 
126326 	JMP 

061266 	XMPYB LDA F1P 	ANS * 8 
626503 	JMP **4 
861267 	LDA F2P 
 JMP **6 626503 

4208* UNSIGNED MULTIPLY LIKE WHAT WOULD HAVE BEEN 
4209* MORE USEFULLY PROVIDED AS HARDWARE 
4218 10512 888868 UMUL 	NOP 
4211 18513 972532 STA HULA 	SAVE SARGI 
4212 18514 876533 STB MULS 	SAVE ARG2 
4213 16515 198E88 MPY MULB 	SIGNED MULTIPLY 
4214 18517 072534 STA MULAA 	SAVE L3 
4215 18528 662532 LOA HULA 	TEST SIGN OF ARG1 
4216 19521 682928 SSA 
4217 10522 046533 ADS MULE 	ADJUST FOR ARG1 •VE 
4216 10523 662533 LOA MULE 	TEST SIGN OF ARG2 
4219 16524 892826 SSA 
4228 10525 640532 ADS HULA 	ADJUST FOR ARG2 °YE 
4221 10526 062534 LOA MULAA 	RESTORE LS 
4222 16527 103161 CLO 
4223 19538 889848 CLE 
4224 18531 126512 JMP UMUL0I 
4225* 
4226 19532 669680 HULA 	NOP 
4227 10533 898889 MULE, 	NOP 
'4226 16534 660606 MULAA NOP 



PAGE 0100 601 	FLOATING POINT ROUTINES 

4230 	10535 000000 	SHFTL NOP 	SHIFT UNPACKED 3.00 MANTISSA 
4231 	10536 002003 	MOSS 	IN F1 LEFT N PLACES 
4232 	10537 126535 	JMP SHFTL,I N*0 
4233 	10540 041423 	ADA 5M60 	TOO MANY ? 
4234 	10541 002021 	S3A,RSS 
4235 10542 026613 JMP SHFIO 	ALL SITS GONE, SET a 
4236 10543 041503 ADA 920 	1.57 
4237 10544 002020 SSA 
4238 10545 026560 JMP SHFII 	1.37 
4230 14546 002002 SZA 	40 IS SPECIAL CASE 
4240 10547 042616 ADA SHFII 	41.571 MAKE ASL 
4241 10550 072553 STA 0+3 
4242 10551 065230 LDS F1+2 	LO 
4243 10552 002400 CLA 
4244 10553 000000 NOP 	SHIFT 
4245 10554 075226 STB Fl 	TO HI 
4246 10555 071227 STA F1+1 
4247 10556 071230 3TA F1+2 
4248 10557 126535 JMP SHFTL,I 
4240* 
4250 10560 041503 StiF11 ADA 820 	1.37 
4251. 10561 002020 SSA 
4252 10562 026575 JMP SHF12 	1.17 
4253 10583 002002 SZA 	20 IS SPECIAL CASE 
4254 10564 042616 ADA PIM 	21.371 MAKE ASL 
4255 10565 072570 STA 0+3 
4258 10586 065227 LDS FI+1 	MID 
4257 10567 951230 LOA F1+2 	La 
4258 10570 000000 NOP 	SHIFT 
4250 10571 075226 STB Fl 	TO HI 
4250 10572 071227 STA FM 	AND MID 
4261 10573 002400 CLA 
4262 10574 026556 JMP SHF11+2 
4284* 
4264 10575 042617 SHF12 ADA SHFI2 	1.171 MAKE ASL 
4265 10576 072610 STA 	01+10 
4266 10577 041503 ADA $20 	AND LSL 
4267 10600 072603 STA 0+3 
4266 10601 065227 LOB F1+1 	MID 
4250 10602 061230 LOA F1+2 	AND LO 
4270 10603 000000 NOP 	LOGICAL SHIFT 
4271 10604 071230 STA F1+2 	TO LO 
4272 10605 061227 LOA P1+1 
4273 10606 075227 STS P1+1 	AND MID 
4274 10007 065226 LDS Fl 	H/ 
4275 10610 000000 NOP 	 ARITHMETIC SHIFT 
4276 10611 075226 STB F1 	TO HI 
4277 10612 126535 JMP SHFTL,I 
4078* 
4270 10613 002400 SHF10 CLA 
4280 10614 071226 STA Fl 
4281 10610 028555 JMP SHF11•3 
4282* 
4283 10616 100020 WIt ASL 16 
4284 10617 100040 $1012 OCT 160046 	•A8L+20 
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4260* 	DIVIDE ROUTINE 
4287 10820 000000 ,XDIV NOP 
4200 10621 115177 J50 PAD,I GET DESTINATION 
4289 10622 110620 DEF 	,XDIV,I 
4290 10623 036620 152 	,XDIV 
4291 10624 072071 STA ,XSUB SAVE DESTINATION 
4202 10625 115177 JSB PAD,I GET NUMERATOR 
4293 10626 110620 DEF 061V,/ 
4294 10627 036620 152 	,XDIV 
4295 10630 065266 LOB FlP TO Fl 
4206 10631 115175 JOB XFR,I 
4297 10632 115177 JOB PAD,I GET DENOMINATOR 
4296 10633 110620 DEF 	,XDIV,I 
4209 10634 036620 ISZ 	,XDIV 
4300 10635 065267 LDS F2P TO F2 
4301 10636 115175 JOB XFRo1 
4322 10637 061232 LDA F2 ZERO? 
4303 10640 002003 SZA,RSS 
4304 10841 026764 JMP XDIVO YES 
4305 10642 065230 LDS F1102 SPLIT EXPONENTS 
4306 10643 115173 JOB FLN,I 
4307 10844 071231 STA F1+3 
4306 10645 075240 STB F1+2 
4309 10646 065234 LDS F2+2 
4310 10647 115173 JSB FLN,I 
4311 10650 071235 STA F2+3 
4312 10051 075234 SIB F2+2 
4313 10652 002400 CLA INITIALISE SIGN INDICATOR 
4314 10653 071415 STA FT3 
4315 10654 071240 STA F3+2 AND ANSWER 
4316 10655 061226 LOA F1 MAKE NUMERATOR OE 
4317 10656 002021 SSA,RSS 
4316 10657 026665 JMP *+6 
4319 10660 017131 JSB ,XCOM 
4320 10661 001226 DEF Ft 
4321 10662 041231 ADA F1+3 
4322 10663 071231 STA F14,3 
4323 10664 035415 152 FT3 
4324 10665 061232 LDA F2 MAKE DENOMINATOR *VE 
4325 10866 002020 SSA 
4326 10667 026675 JMP *+6 
4327 10670 017131 JOB ,XCOM 
4328 16671 001232 DEF F2 
4320 10672 041235 ADA F2+3 
4330 10673 071235 STA F2*3 
4331 10674 035415 ISZ FT3 
4332* 
4333 10675 061422 LDA BM57 SET UP COUNT OF SHIFTS 
4334 10676 071416 STA FT4 
4335 10677 000040 XDIV1 CLE DIVIDE LOOP 
4338 10700 061230 LDA F1+2 SUBTRACT DENOM FROM NUM 
4337 10701 065227 LDS F1+1 RESULT TO F4 
4336 10702 041234 ADA F2+2 
4339 10703 071243 STA F4+2 
4340 10704 061226 LDA F1 
4341 10705 002140 SEZ,CLE 
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4342 	10706 
4343 	10707 
4344 	10710 
4345 	10711 
4346 	10712 

001 	FLOATING POINT ROUTINES 

006004 	INB 
045233 	ADB F2+1 
075242 	STB P4+1 
002140 	SEZ,CLE 
002004 	INA 

4347 10713 041232 ADA F2 
4348 10714 071241 STA F4 SIGN IN E 
4349 10715 061240 LDA F3+2 SHIFT E INTO ANSWER 
4350 10716 065237 LOB F3+1 
4351 10717 001600 ELA 
4352 10720 005600 ELS 
4353 10721 071240 STA F44.2 
4364 10722 075237 SIB F3+1 
4355 10723 061236 LDA F3 
4356 10724 001600 ELA 
4357 10725 071236 STA FS 
4358 10726 061240 LDA F3+2 SIGN IS NOW LS BIT 
4359 10727 000050 CLE.SLA 
4300 10730 026772 JMP XDIVT TRANSFER F4 TO NUM 
4361 10731 061230 XDIV2 LDA F1+2 SHIFT NUMERATOR LEFT 
4362 10732 065227 LDS F1+1 
4363 10733 001600 ELA 
4364 10734 005600 ELS 
4365 10735 071230 STA F1+2 
4386 10736 075227 STB F1+1 
4367 10737 061226 LDA Fl 
4368 10740 001600 ELA 
4369 10741 071226 STA Fl 
4370 10742 035416 ISZ FT4 COUNT 
4371 10743 026677 JMP XDIV1 
4372* 
4373 10744 061415 LDA FT4 CORRECT SIGN 
4374 10745 001500 ERA 
4075 10746 002440 CLAFSEZ 
4376 10747 026752 JMP *+3 
4377 10750 017131 JSB •XCOM 
4378 10751 001236 DEF F3 
4379 10752 003000 CMA MAKE EXPONENT 
4380 10753 041235 ADA F2+3 
4381 10754 003004 CMArINA 
4382 10755 041231 ADA Ft4,3 
4383 10756 017170 J$8 o xpAK 
4384 10757 001236 DEF F4 
4385 10760 062501 LDA F3P 
4386 10761 066071 XDIVX LDS ,XSUB 
4387 10762 115175 JSB XFR,I TRANSFER TO DESTINATION 
4388 10763 126620 JMP 	eXDIVsI 
4389* 
4390 10764 065226 XDIVO LOB F1 DIV BY 01 SET LARGEST 
4391 10765 061407 LDA FMINP 
4392 10766 006021 MOSS + OR • FP NO 
4393 10767 061403 LDA FMAXP 
4394 10770 102101 STO 
4395 10771 026761 JMP XDIVX 
4396* 
4397 10772 061243 XDIVT LOA F4+2 

12 
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4398 10773 071230 STA F1+2 
4399 10774 061242 LOA F4+1 
4400 10775 071227 STA F1+1 
4401 14776 061241 LOA F4 
4402 10777 071226 STA Fl 
4403 11000 026731 JMP XOIV2 

a 
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4405 11001 000000 ,DINT NOP CONVERT FP TO INTEGER IN A 
4406 11002 163001 LDA 	'DINT,' GET SOURCE 
4407 11003 065266 LOB F1P TO Fl 
4408 11004 115175 JSB XFR,I 
4409 11005 065230 LDS F1+2 GET EXPONENT 
4410 11006 115173 J58 FLN,I UNPACK IT 
4411 11007 037001 ISZ 	eDINT STEP TO RETURN 
4412 11010 002020 93A TEST SIZE 
4413 11011 027031 JMP OINTI SMALL 
4414 11012 003004 CMA,INA 
4415 11013 041502 ADA 017 
4416 11014 002020 SSA 
4417 11015 027034 JMP DINT2 LARGE 
4418 11016 002002 SZA 
4419 11017 043042 ADA DINTI MAKE ASR INSTRUCTION 
4420 11020 073023 STA ++3 
4421 11021 061227 LDA PM MID 	(IN CASE EXP*17) 
4422 11022 065226 LOB Fl HI 
4423 11023 000000 NOP BECOMES ASR SHIFT 
4424 11024 103101 CLO (IN CASE EXP*17) 
4425 11025 002020 SSA 
4426 11026 006004 1N8 ROUND; CAN SET OIFLON 
4427 11027 060001 LDA 1 	FIX FOR INCOIPETENCE 
4428 11030 127001 JMP 	'DINT,/ 
4429* 
4430 11031 002400 DINT1 CLA SMALL/ SET ZERO 
4431 11032 103101 CLO 
4432 11033 127001 JMP 	QUINT,/ 
4433* 
4404 11034 061567 DINT2 LDA BMAX LARGE/SET FULL SCALE 
4455 11035 065226 LOB Fl GET SIGN 
4430 11036 005020 SSB 
4437 11037 093000 CMA wVEI SET FULL SCALE •VE 
4438 11040 102101 610 SET O'FLOW FLAG 
4430 11041 127001 JMP 
4440* 
4441 11042 101020 DINTI ASR 16 
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4443 11043 000000 	sIDBL NOP 	 CONVERT INTEGER IN A TO FP 
4444 11044 067043 LOB 'IDOL 
4446 11045 164001 LOB 	1.I 
4446 11046 005275 RBL,CLEOL81ERB 	COPE WITH INDIRECTS 
4447 
4440 

11047 
11050 

027045 
075413 

JMP *02 
STB FT1 	PTR TO NI OF DESTINATION 

4449 11051 045472 AOB 82 
4400 11052 076414 STD FT2 	PTR TO EXP 
4451 11053 002003 SZAOSS 	ZERO 
4452 11054 027103 JMP 
4453 11055 067105 LOB IDBIN 	SET SE2,INS 
4454 11056 002021 SSAOSS 
4455 11057 006004 INS 	 OR SEZ,INB,RSS IF A *VE 
4456 11060 077063 STO 	11+3 
4457 11061 067106 LOB 8M22 	INITIALISE EXPONENT 
4458 11062 000066 CLE,ELA 
4459 11063 006045 	IDBI SEZI1NB,RSS 
4460 11084 027062 JMP *02 
4461 11065 001500 ERA 	 UNDO XS SHIFT 
4462 11066 007000 CMB 	 MAKE EXPONENT 
4403 11067 005040 BLS,CLE 
4484 11070 175414 STO FT201 	STORE EXPONENT 
4465 11071 067063 LOB IDBI 	GET SIGN 
4406 11072 006011 SLB,RSS 
4467 11073 002200 CME 
4468 11074 001500 ERA 	 UNDO 2ND XS SHIFT 
4460 11075 171413 	I0B1 STA FT1,I 	STORE MI 
4470 11076 035413 181 FT1 
4471 11077 002480 CLA 	 M IDP0 
4472 11100 171413 STA FT10I 
4473 11101 037043 181 	•IDBL 
4474 11102 127043 JMP ,IDBL,I 
4475* 
4476 11103 171414 	IDBO STA My! 
4477 11104 027075 JMP IUDS 
4478* 
4479 11100 006044 	IDBIN SEZ,INB 
4480 11106 177756 	8M22 	OCT 022 
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4482 	11107 
4483 	11110 

401 	FLOATING POINT ROUTINES 

000000 	gieDCM NOP 	 DOUBLE PRECISION NEGATE 
163107 	LOA 	g oDCM0I 

4484 ' 11111 065266 LDB FlP 
4485 11112 115175.  JS6 XFR,I 
4486 11113 065230 LDS F1*2 
4487 11114 115173 JSB FLN,I 
4488 11115 071231 STA F1+3 
4489 11116 075230 SIB F1+2 
4490 11117 017131 J38 ,XCOM 
4491 11120 001226 DEF Ft 
4492 11121 041231 ADA F1+3 
4493 11122 017170 JSB OMAR 
4404 11123 001226 DEF Fl 
4405 11124 061266 LOA PIP 
4496 11125 167107 LOB 0110CM,I 
4497 11126 115175 J38 XFR,I 
4498 11127 037107 IS2 g oDCM 
4499 11130 127107 JMP gioDCM0I 

12 
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4501 	11131 
4502 	11132 
4503 	11133 
4504 	11134 
4505 	11135 

#01 	FLOATING POINT ROUTINES 

000000 	OCOM NOP 	 NEGATE UNPACKED 3..WORD NUMBER 
063131 	LOA 	,XCOM 
037131 	ISZ 	.XCOM 
160000 	LOA 0.1 
001275 	RAL/CLE,SLADERA 	FIX INDIRECTS 

4506 11136 027134 JMP *,2 
4507 11137 041472 ADA 62 	POINT TO LO 
4508 11140 164000 LDB 0,1 	GET LO 
4509 11141 007104 CMB.C4E0INS NEGATE 
4510 11142 174000 ST5 0.1 
4511 11143 003004 CMAFINA 	STEP RIR BACK 
4519 11144 003000 CMA 	 WITHOUT SETTING E 
4513 11145 164000 LDS 00 	GET MID 
4514 11146 007140 CMB,SEZ,CLE 
4515 11147 006004 INS 
4516 11150 174000 STB 00 	STORE MID 
4517 11151 003004 CMA,INA 
4516 11152 003000 CMA 
4519 11153 164000 LOB 0,/ 	GET HI 
4520 11154 075413 STB FT1 	SAVE IT 
4521 11155 007140 CM5FSEIFCLE 
4522 11156 006004 INS 
4523 11157 055413 CPS FT1 	UNCHANGED ? 
4524 11160 027165 JMP 	$114.5 	YES 
4525 11161 174000 STB 00 	NOP OK 
4526 11162 002400 CLA 
4527 11163 001600 ELA 	 MAKE EXPONENT CORRECTION 
4528 11164 127131 JMP OCOMPI 
4520* 
4530 11165 005300 RBR 	 FIX SPECIAL CASES 
4531 11166 002200 CME 
4532 11167 027161 JMP *06 
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4534 11170 000000 e XPAK NOP NORMALISE 
4535 11171 071414 STA FT2 SAVE EXPONENT 
4536 11172 163170 LDA 	eXPAKII 
4537 11173 065266 LDS F1P 
4538 11174 115175 J88 XFRFI SOURCE TO F1 
4530 11175 065226 LDS Fl TEST SIGN 
4540 11176 002400 CLA 0 FOR +VE 
4541 11177 006020 SSO OR 
4542 11200 003400 CCA '1 FOR wVE 
4543 11201 071413 STA FT1 tET 	'NULL' 
4544 11202 043425 AQA XPAKI SEZ,INA,RSS FOR +VE 
4545 11203 073210 STA XPAK2*1 OR SEZFINA FOR wVE 
4546 11204 061440 LDA 6M2 INITIALISE SHIFT COUNT 
4547 11205 055413 CPO FT1 MI NULL ? 
4548 11206 027275 JMP XPAKM TRY MID INSTEAD 
4540 11207 004066 XPAK2 CLEfELB COUNT NO OF SHIFTS REQUIRED 
4550 11210 000000 NOP INST SET ABOVE 
4551 11211 027207 JMP XPAK2 
4552 11212 071415 STA FT3 SAVE N 
4553 11213 016535 JSB SHFTL DO SHIFT 
4554 11214 061230 LDA F1+2 ROUND 
4555 11215 065226 LOB Ft 
4556 11216 000040 CLE 
4557 11217 041556 ADA 8177 BY 	177 
4558 11220 008021 SSB,RSS 
4559 11221 002004 INA OR BY 200 IF OE 
4560 11222 011447 AND 8M400 LOSE TAIL 
4561 11223 071230 STA F1+2 STORE LO 
4562 11224 002141 SEZ,CLE,RSS CARRY ? 
4503 11225 027241 JMP XPAK1 NO 
4564 11226 061227 LDA 	171+1 YES; CARRY TO MID 
4565 11227 002004 INA 
4506 11250 071227 STA F1+1 
4567 11231 002141 SEZ,CLEOISS CARRY ? 
4568 11232 027241 JMP XPAK1 NO 
4569 11233 006004 INB YES; CARRY TO MI 
4570 11234 055455 CPB BCRIT 140000 ? 
4571 11235 027265 JMP XPAK3 YES/ GO COPE 
4572 11236 055456 CPB OMIN 100000 ? 
4573 11237 027270 jmp XPAK3+3 YES, GO COPE 
4574 11240 075226 ST8 Fl 
4575 11241 061415 XPAK1 LDA FT3 MAKE EXPONENT 
4576 11242 003004 CMA,INA 
4577 11243 041414 ADA FT2 
4578 11244 041557 ADA 8200 TEST SIZE 
4570 11245 002020 SSA 
4580 11246 027317 JMP XPAKU UNOERFLOW 
4581 11247 041447 ADA 80400 
4582 11250 002021 SSA,RSS 
4503 11251 027311 JMP XPAKO OVERFLOW 
4584 11252 041557 ADA 8200 
4585 11253 001200 RAL POSITION 
4586 11254 011563 AND 6377 
4587 11255 041230 ADA F1.2 
4588 11256 071230 STA F1+2 
4589 11257 103101 CLO 

12 
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4590 	11260 
4591 	11261 
4592 	11262 
4593 	11263 
4594 	11264 
4595* 
4596 	11265 
4597 	11266 
4598 	11267 

001 	FLOATING POINT ROUTINES 

061266 	XPAKX LDA F1P 	TRANSFER BACK 
167170 	LOB 	e XPAK,I 
115175 	JSB XFR,I 
037170 	ISZ 	,XPAK 
127170 	JMP 	,XPAK,I 

005000 	XPAK3 BLS 	 *VE, NON'NORMAL 
005480 	CCA 
027272 	 JMP *4.3 

4590 11270 005300 RBR +VE 01 FLOW 
4600 11271 002404 CLA,INA 
4801 11272 041414 ADA F12 ADJUST EXP 
4862 11273 071414 STA FT2 
4003 11274 027240 JMP XPAK101 
4604* 
4605 11275 041503 XPAKM ADA b20 HI NULL/ TRY MID 
4605 11276 065227 LDS FM 
4807 11277 055413 CPB FT1 COMPARE WITH 	/NULL/ 
4608 11300 882001 RSS 
4609 /1301 027207 JMP XPAK2 
4810 11302 041503 ADA 820 MID NULL TOO/ TRY LO 
4611 11303 065230 LDB F1+2 
4512 11304 055413 CPB FT1 NULL? 
4613 11305 008062 SZB ALL 0 ? 
4814 11306 027207 JMP XPAK2 
4615 11307 103101 CLD ALL 01 DONE 
4816 11310 027283 JMP XPAKX+3 
4817* 
4618 11311 061403 XPAKO LDA FMAXP OVERFLOW 
4019 11312 065226 LOB Fl 
4820 11313 006020 SSO 
4821 11314 061407 LDA FMINP 
4622 11315 102101 STO 
4623 11315 027261 JMP XPAKX+1 
4624* 
4625 11317 006400 XPAKU CU) UNDERFLOW 
4626 11320 102101 STO 
4627 11321 075226 STB Fl SET ANSI'S 
4628 11322 075227 STB F1+1 
4629 11323 075230 8TB F1+2 
4630 11324 027260 JMP XPAKX 
4631* 
4832 11325 002046 XPAK1 SEZ,INA•RSS 
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4634* IN SITU MODULUS OF FLAC 
4036 11326 000000 ,0485 NOP 
4836 11327 061217 LOA FLAG PICK UP SIGN 
4837 11330 002021 MOSS TEST SIGN 
4636 11331 127326 JMP 	,OAOS,I RETURN IF PLUS 
4839 11332 115172 JSO 0CM/I COMPLEMENT IF 
4640 11333 001217 DEF FLAC 
4641 11334 127326 JMP 	110A85.1 
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4643* 

0111 081 	FLOATING POINT ROUTINES 

EXPONENTIAL FUNCTION; OPERATES ON FLAC 
4644 11335 000000 DEXP NOP 
4645 11336 115140 JS8 FMP,I SCALE BY LOG E(2) 
4646 11337 801244 DEF FS 
4647 11340 001217 DEF FLAC 
4648 11341 001375 DEF FLG2E 
4649 11342 115153 JS8 INT,/ 
4650 11343 001244 DEF F5 
4651 11344 071417 STA FT5 
4852 11345 115176 JSB Mel 
4653 11346 001217 DEF FLAC 
4654 11347 115137 .J88 F88,1 GET FRACTION 
4655 11350 001244 DEF F6 
4656 11351 001244 DEF F5 
4657 11352 001217 DEF FLAC 
4658 11353 115140 J98 FMP,I 
4659 11354 001244 DEF F5 
4660 11355 001244 DEF F5 
4661 11356 001400 DEF FL6E2 
4662 11357 115140 J38 PIP,/ 
4663 11360 001247 DEF F6 
4664 11361 001244 DEF F5 
4885 11362 011462 DEF DEXC2 
4666 11363 115140 JSB FMP,I 
4667 11364 001252 DEF F7 
4668 11365 001244 DEF F5 
4660 11366 001244 DEF F5 
4670 11367 115136 JSB FAD,I 
4671 11370 001252 DEF F7 
4672 11371 001252 DEF F7 
4673 11372 011465 DEF OEXC3 
4674 11373 115140 488 FMP,I 
4675 11374 001255 DEF F8 
4676 11375 001252 DEF F7 
4677 11376 011457 DEF DEXCl 
4678 11377 115140 488 FMP,I 
4679 11400 001252 DEF F7 
4680 11401 001252 DEF F7 
4681 11402 001244 DEF F5 
4682 11403 115136 JS8 FAD,; 
4683 11404 001252 DEF F7 
4684 11405 001252 DEF F7 
4685 11406 001247 DEF Pb 
4686 11407 115140 JS8 FMP,I 
4687 11410 001247 DEF F6 
4688 11411 001252 DEF F7 
4689 11412 011454 DEF FL40 
4890 11413 115136 JS8 FAO,/ 
4691 11414 001244 DEF FO 
4692 11415 001244 DEF F5 
4693 11416 011470 PEP OEXC4 
4694 11417 115140 JS8 FMP,I 
4695 11420 001244 DEF F5 
4696 11421 001244 DEF F5 
4697 11422 001252 DEF 17 
4698 11423 115136 JS8 FAD,/ 
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4629 11424 001244 DEF F5 
4700 11425 001244 DEF F5 
4701 11426 001255 DEF F8 
4702 11427 115141 JSB FDV,I 
4703 11430 801244 DEF F5 
4704 11431 001247 DEF F6 
4705 11432 001244 DEF F5 
4706 11433 115136 JSO FAO,I 
4707 11434 801217 DEF FLAC 
4708 11435 001244 DEF F5 
4709 11436 001345 DEF FL/ 
4710 11437 065221 LOB FLAC+2 	MAKE EXPONENT 
4711 11440 115173 JSB FLN,/ 
4712 11441 075221 STB FLAC+2 
4713 11442 041417 ADA FT5 
4714 11443 102201 SOC 
4725 11444 127335 JMP DEXP,I 	O'FLOW ERROR 
4716 11445 115200 Jae PAK,I 
4717 11446 001217 DEF FLAC 
4718 11447 061217 LOA FLAC 	UNDER OR OVER-FLOW? 
4719 11450 102201 SOC 
4728 11451 002003 SUMS 	IGNORE UNDERFLOW 
4721 11452 037335 IS2 DEXP 	STEP OVER ERROR EXIT 
4722 11453 127335 JMP DEXP,I 	OVERFLOW ERROR 
4723* 
4724 11454 050000 FL40 DEX 40 
4725 11457 042400 DEXCI DEX 	138 
4726 11462 073515 UEXC2 OCT 73515,164675,33412 
4727 11465 060544 DEXC3 OCT 60544,26225,110412 
4728 11470 130000 DEXC4 OCT 	130000,0,12 
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4730* 	LOGARITHM/ OPERATES ON FLAK 
4731 11473 000000 DLOG NOP 
4732 11474 061217 LOA FLAC SIGN? 
4733 11475 002021 SSA,RSS *VE ? 
4734 11476 002003 SZA,RSS OR 0 ? 
4735 11477 127473 JMP OLOG,I ERROR 
4736 11500 065221 LOB FLAC+2 GET EXPONENT 
4737 11501 115173 JSB FLN,I 
4736 11502 075221 STB FLAC+2 
4739 11503 115176 JSB OBL,I CONVERT TO FLOATING 
4740 11504 001247 DEF F6 
4741 11505 115137 JSB F58o/ 
4742 11506 001247 DEF F6 
4743 11507 001247 DEF Fb 
4744 11510 001361 DEF FLO 
4745 11511 115140 JSB FMP,I 
4746 11512 001247 DEF F6 
4747 11513 001247 DEF F6 
4748 11514 001400 DEF FLGE2 
4749* 
4750 11515 115137 JSB FSB,I 
4751 11516 001252 DEF F7 
4752 11517 001217 DEF FLAC 
4753 11520 011617 DEF OLC3 
4754 11521 115136 JSB FADII 
4755 11522 001244 DEF F5 
4756 11523 001217 DEF FLAG 
4757 11524 011617 DEF DLC3 
4758 11525 115141 JSB FOVo/ 
4759 11526 001241 DEF F4 
4760 11527 001252 DEF F7 
4701 11530 001244 DEF F5 
4762 11531 115140 J3B FMP,I 
4763 11532 001244 DEF F5 
4764 11533 001241 DEF F4 
4765 11534 001241 DEF F4 
4766 11535 115136 JSB FADII 
4767 11536 001252 DEF F7 
4766 11537 001244 DEF Fb 
4769 11540 011641 DEF DLC9 
4770 11541 115140 JSB FMP,I 
4771 11542 001255 DEF F6 
4772 11543 011625 DEF DLCb 
4773 11544 001252 DEF F7 
4774 11545 115136 JSB FADoI 
4775 11546 001260 DEF F9 
4776 11547 001244 DEF F5 
4777 11550 011636 DEF DLC6 
4778 11551 115140 J30 FMPrI 
4779 11552 001260 DEF F9 
4700 11553 001260 DEF F9 
4781 11554 001252 DEF F7 
4782 11555 115136 458 FAD,I 
4783 11556 001260 DEF F9 
4784 11557 001260 DEF FY 
4785 11560 011630 DEF OLC6 
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4786 11581 115140 JS8 FMP,/ 
4787 11562 001252 DEF F7 
4788 11563 011622 DEP DLC4 
4789 11564 001280 OfF F9 
4790 11565 115136 JS8 FAD,/ 
4791 11566 001244 OfF F5 
4792 11567 001244 HP F5 
4793 11570 011633 DEF DLC7 
4794 11571 115140 JSB FMP ► 1 
4795 11572 001244 DEF F5 
4796 11573 001244 DEF.  F5 
4797 11574 001260 DEF F9 
4798 11575 118156 JSB FAD,/ 
4799 11578 001244 DEF F5 
4800 11577 001244 DEF F5 
4801 11800 001255 DEF F8 
4802 11601 115140 J38 FMPp/ 
4803 11802 001252 DEF F7 
4804 11603 001252 DEF F7 
4805 11604 001241 DEF F4 
4808 11605 115141 JS8 FDV,I 
4807 /1506 001244 DEF F5 
4808 11807 001252 DEF F7 
4809 11610 001244 -DV F5 
4810 11611 115136 JSB FAO,/ 
4811 11612 001217 DEF FLAC 
4812 11613 001244 DEF F5 
4813 11614 001247 DEF F6 
4814 11615 037473 ISZ OLOG 	STEP PAST ERROR EXIT 
4815 11616 127473 JMP DLOG,I 
4015* 
4817 11617 055202 	DLC3 OCT 55202,74631,176400 
4818 11622 133024 	DLC4 OCT 133024,75341,44012 
4819 11625 120554 	DLCS OCT 1205540153524,158412 
4820 11830 100750 	(me OCT /80756,152307.150775 
4821 11633 100466 	DLC7 OCT 100466,46623,62410 
4822 11830 103737 	DLC8 OCT 103737,34700,147004 
4823 11841 123217 	DLC9 OCT 123217,17743,36402 
4824* COMMON USE BUFFER 
4825 11644 000000 	CMBUF 862 128 

12 
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4827* SINE; OPERATES UN FLAC 
4828 12044 000000 	OSIN NUP 
4829 12045 002400 CLA INITIALISE SIGN FLAG 
4830 12046 071417 STA FT5 
4831 12047 061217 LDA FLAC 	SIGN ? 
4832 12050 002021 SSA,RSS 
4833 12051 026055 JMP *$4 
4834 12052 115172 JSB Will 	NEGATE 
4835 12053 001217 DEF FLAC 
4836 12054 035417 ISZ FTC, 	REVERSE SIGN FLAG 
4837 12055 115137 JSB FSB,I 	TEST SIZE 
4838 12056 001247 DEF F6 
4839 12057 001217 DEF FLAC 
4840 12060 001372 DEF FL2PI 
4841 12061 061247 LDA F6 
4842 12062 002020 SSA 
4843 12063 026103 JMP DSINI 	a 2PI 
4844 12064 115141 JSB FDV,I 	> 2PI 
4845 12065 001247 DEF F6 
4846 12066 001217 DEF FLAC 
4847 12067 001372 DEF FL2PI 
4848 12070 115161 JSB ENTFI 	REDUCE TO 0 TO 2PI 
4849 12071 001247 DEF Fd 
4850 12072 001247 DEF F6 
4851 12073 115140 JSB Fm12,/ 
4852 12074 001247 DEF F6 
4853 12075 001247 DEF F6 
4854 12076 001372 DEF FL2PI 
4855 12077 115137 JS8 FSB,I 
4856 12100 001217 DEF FLAC 
4857 12101 001217 DEF FLAC 
4858 12102 001247 DEF F6 
4859 12103 115137 	OSIN1 JS8 P58,! 	s PI ? 
4860 12104 001247 DEF Fd 
4861 12105 001217 DEF FLAC 
4862 121o6 001367 DEF FLPI 
4863 12107 061247 LDA Pb 
4864 12110 002020 SSA 
4865 12111 026116 JMP *4.5 
4886 12112 115174 JSB OFR,/ 	SET 	XIIIX•PI 
4867 12113 001217 DEF FLAC 
4868 12114 001247 DEF F6 
4869 12115 035417 ISZ FT5 	REVERSE SIGN FLAG 
4870 12116 115137 JSB FSB,I 	x. PI/2 ? 
4871 12117 001247 DEF Pb 
4872 12120 001217 DEF FLAC 
4873 12121 001364 DEF FLP12 
4874 12122 061247 LDA F6 
4875 12123 002020 SSA 
4878 12124 026132 JMP 00,6 
4877 12125 115137 JSB FSB,I 	X6X10/ 
4878 12126 001217 DEF FLAC 
4879 12127 001217 DEF FLAC 
4880 12130 001367 DEE FLPI 
4881 12131 035417 ISZ FT5 	REVERSE SIGN 
4882 12132 115140 JSB FMP,I 
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4883 12133 001247 DEF F6 
4884 12134 001217 DEF FLAC 
4885 12135 001217 DEF FLAC 
4866 12136 016261 JSB XPOLY 
4887 12137 001247 DEF F6 
4888 12140 000007 DEC 7 
4889 12141 001247 DEF F6 
4890 12142 012155 DEF OSINC 
4891 12143 115140 JSB FMP,I 
4892 12144 001217 DEF FLAC 
4893 12145 001247 DEF Pb 
4894 12146 001217 ueF FLAG 	• 
4895 12147 061417 LOA FT5 	SIGN 7 
4896 12150 002011 SLA,RSS 
4607 12151 026154 JMP *43 
4808 12152 115172 JS8 DCM,I 
4809 12153 001217 Der FLAC 
4900 12104 126044 JMP DSiNgI 
4901* 
4902 12155 052251 OSINC OCT 522510144311,96591 
4903 12160 112177 OCT 	112177,152274,154317 
4004 12163 056167 OCT 56167,34402,77735 
4905 12166 113771 OCT 	113771,100387,114351 
4906 12171 042104 OCT 42104,42102,41365 
4907 12174 125252 OCT 125252,125252,125775 
4008 12177 040000 DEX 10 
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4910* 

M01 	FLOATING POINT ROUTINES 

COSINE/ USES SINE AND OPERATES UN FLAC 
4011 12202 000000 DCOS 	NOP 
4912 12203 115136 J38 FAD,I 
4913 12204 001217 DEF FLAG 
4914 12206 001217 DEF FLAC 
4915 12206 001364 DEF FLPI2 
4916 12207 016044 JSO DUN 
4917 12210 126202 JMP DCOS,I 
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4919* 	SQUARE ROOTS OPERATES ON FLAC 
4920 12211 000000 DSQRT NOP 
4921 12212 061217 LDA FLAC SIGN ? 
4022 12213 002020 SSA 
4923 12214 126211 JMP DSQRT,I ERROR 
4924 12215 036211 ISZ ()SORT STEP PAST ERROR EXIT 
4925 12216 002003 $ZA,RSS ZERO ? 
4928 12217 126211 JMP O$QRT,I ALREADY ZERO 
4927 12220 065221 LOB FLAC+2 GET EXP 
4026 12221 115173 JS8 FLN,I 
4929 12222 068257 LOB 030C1 MAKE 1ST APPROX 
4930 12223 002014 SLA,INA TEST LS OF gm,  
4931 12224 066280 LOB DMZ 
4932 12225 001122 ARSOAL MAKE EXP 
4033 12226 071246 51A F541 
4034 12227 075244 SIB F5 
4935 12230 081421 LOA 8M5 SET 5 ITERATIONS 
4936 12231 071417 31A FT5 
4937* 
4938 12232 115141 DM JSB FUV,I Y/XN 
4939 12233 001247 DEF F6 
4940 12234 001217 DEF FLAC 
4941 12235 001244 DEF F5 
4942 12236 115136 J38 FAD,' XN+Y/XN 
4943 12237 001244 DEF F5 
4944 12240 001247 DEF F6 
4945 12241 001244 DEF F5 
4946 12242 065246 LOB F5+2 XN+1•(XN+Y/XN)/2 
4947 12243 115173 JSB FLN,I 
4948 12244 041437 ADA BM1 NO NEED TO CHECK O'FLOW 
4949 12245 001200 RAL POSITION EXP 
4950 12246 011563 AND 8377 
4951 12247 044000 ADS 0 
4952 12250 075246 SIB F5,02 
4953 12251 035417 ISZ FTS 
4954 12252 028232 JMP OS01 ITERATE 
4955* 
4956 12253 081270 LDA FSP 
4957 12254 085222 DSQX LOB FLACP 
4958 12255 115175 JSB XFRol 
4959 12256 128211 JMP OSORT,I 
4980* 
4961 12257 046034 DSQC1 DEC 19484 13T APPROXIMATIONS 
4962 12260 065642 DSQC2 DEC 27554 
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4964* 

0119 #01 	FLOATING POINT ROUTINES 

POLYNOMIAL EVALUATION ROUTINE 
4965 12261 000000 XPOLY NOP 
4966 12262 162161 LOA XPOLY,I GET DESTINATION 
4967 12263 072324 STA POLY1 	SET DESTINATION 
4968 12264 036261 ISZ XPOLY 	STEP TO N 
4969 12265 162261 LOA XPOLY,I GET NO OF COEFFS 
4970 12266 003004 CMA,INA 	NEGATE FOR COUNT 
4971 12267 071420 STA FT6 	SET COUNT 
4972 12270 036261 ISZ XPDLY 	STEP TO SOURCE 
4973 12271 162261 LOA XPOLY,I GET SOURCE 
4974 12272 072316 STA POLY2 	SET SOURCE 
4975 12273 036261 ISZ )(POLY 	STEP TO TABLE PTR 
4976 12274 016440 JSB 4PCAD 	GET FIR 
4977 12275 112261 DEF XPOLY,I 	TO TABLE 
4978 12276 072307 STA POLY3 	WITNOUT INDIRECTS 
4979 12277 036261 ISZ XPOLY 	STEP TO EXIT 
4980 12300 002400 CLA 	 CLEAR WORKING SPACE 
4981 12301 071260 STA F9 
4982 12302 071261 STA F9t1 
4983 12303 071262 STA F9+2 
4984 12304 115136 JSO FAD,I 
4985 12305 001260 F9P DEF F9 
4986 12306 001260 DEF F9 
4987 12307 000000 POLY3 NOP 	 PTR TO TABLE 
4980 12310 035420 ISZ FT6 
4989 12311 002001 RSS 
4990 12312 026323 JMP XPEX 
4991 12313 115140 JSB FMP,I 
4992 12314 001260 DEF FO 
4993 12315 001260 DEF F9 
4994 12316 000000 POLY2 NOP 	 PTR TO SOURCE 
4995 12317 062307 LOA POLY3 	STEP TABLE PTR 
4996 12320 041473 ADA 83 	BY ONE FP NO 
4997 12321 072307 STA POLY3 
4998 12322 026304 JMP *+14 
4999* 
5000 12323 115174 XPEX JSB DFRO 	TRANSFER RESULT 
5001 12324 000000 POLY1 NOP 	 PTR TO DESTINATION 
5002 12325 001260 DEF F9 
5003 12326 126261 JMP XPOLY,I 
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5005* 	EXPONENTIATION 	EXTENDED PRECISION BASE IN loft TO 
5006* 	EXTENDED PRECISION POWER IN FLAC 
5007 12327 000000 •DTOD NOP 
5098 12330 160634 LOA Met 	GET SIGN OF BASE 
5009 12331 065217 LOB FLAC 	AND OF POWER 
5010 12332 006003 SZB,RSS 	POWER 0 ? 
5911 12333 026342 JMP DTODX 	Xt041 
5012 /2334 002002 SZA BASE'S ? 
5013 12335 026346 JMP 01001 	NOP OK 
5914 12336 006020 SOB YES; INDEX 'PH ? 
sous 12337 126327 JMP 0700,1 ERROR 
5018 12340 060634 LDA PUL 	INDEX *VEI SET ANS*9 
5017 12341 002001 RSS 
0018 12342 061272 DTODX LDA FLIP 
5019 12343 065222 LOB FLACP 
6020 12344 115175 JS8 XFR,I 
5021 12345 026364 JMP DTOD2 
5022* 
5023 12346 061222 DT001 LDA FLACP 	SAVE FLAC 
5024 12347 068361 LOB FOP 	IN FLARG 
5025 12350 115175 JOB XFR,/ 
5026 12351 060634 LDA POL 	BRING DOWN BASE 
5027 12352 065222 LOB FLACP 	TO FLAC 
5020 12353 115175 JSS XFR,/ 
5029 12354 115163 JS6 LOG,I 	TAKE LOGS 
5030 12355 126327 JMP ,UTOD,I BASE 01VE/ ERROR 
5931 12358 115140 JOB FMP,I 
5032 12357 001217 DEF FLAC 
5033 12360 001217 DEF FLAG 
5034 1236/ 001223 PLRGP DEF FLARG 
1035 12362 115162 JSO EXP,I 
5038 12363 126327 JMP #0700,I OVERFLOW.ERROR 
6037 12384 036327 DTOD2 ISZ IMOD 	STEP PAST ERROR EXIT 
5038 12365 128327 JMP sOTOD,I 

12 



PAGE 0121 481 	FLOATING POINT ROUTINES 

5040* 	EXPONENTIATION; DOUBLE PRECISION BASE IN POL 
5041* 	 TO INTEGER POWER IN A 
5042 12366 000000 41 0101 	NOP 
0043 12367 164634 LOB POLFI HI OF BASE 
5044 12370 002883 SZAIRSS POWER 0? 
*045 12371 025377 JMP 01013 ANSal 
5046 12372 006002 SZB BASE 0? 
5047 12373 026377 JMP DT013 NO; OK 
5048 12374 002020 SSA YES; 	IS POWER .11E? 
5049 12375 126366 JMP 	,OTOI,I YES; ERROR 
5050 12376 002404 CLA,INA SET PWR•1; AN$uO 
5051 12377 071416 OT0I3 STA FT4 SET POWER 
5852 12408 002820 SSA AND 
5853 12401 003004 CMA,INA MODULUS 
5054 12402 071417 STA FT5 
5055 12403 036366 182 	gOTOI STEP PAST ERROR EXIT 
5850 12404 061272 LDA FLIP INITIALISE TO 1 
5857 12405 065222 LOB FLACP 
5850 12406 115175 JSB xFR,/ 
5059 12407 061417 OT011 LOA FT5 
5860 12410 802811 SLA,R$S 
5061 12411 026416 JMP *s5 
5062 12412 115140 JSB FMP,I 
5883 12413 001217 DEF FLAC 
5064 12414 001217 DEF FLAC 
5855 12415 108634 DEF P01,1 
5066 12416 061417 LDA FT5 
5067 12417 001100 ARS 
5066 12420 002003 SZA,RSS 
5069 12421 026430 JMP OT012 
5870 12422 071417 STA F1* 
5071 12423 115140 Jae FmP,I SQUARE BASE 
5872 12424 100634 DEF POL,I 
5073 12425 100634 DEF P01,1 
5074 12426 100634 DEF Mel 
5075 12427 026407 JMP DT011 
5076* 
5877 12430 061416 OT0I2 LIM FT4 TEST SIGN OF POWER 
5078 12431 802021 SSA,RSS 
5879 12432 126366 JMP 	0OTOI,/ 
5080 12433 115141 J80 FOV,/ 
5081 12434 001217 DEF FLAC 
5082 12435 001345 DEF FL1 
5083 12436 001217 DEF FLAG 
5084 12437 125366 JMP 	,OTOIF1 
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5086 	12440 

#01 	FLOATING POINT ROUTINES 

000000 	,PCAO NOP 
cool 12441 162440 LOA IPCAO/I 
5088 12442 160000 LOA 0,I 
5069 12443 001275 RAL,CLE,SLA,ERA 
5090 12444 026442 JMP mi0 
5091 12446 036440 ISZ .PCAO 
5092 12446 126440 JMP angle! 

12 
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5095* 
5096* 
5097* 
5098* 

0123 N81 	FLOATING POINT ROUTINES 

UNPACK 2ND WORD OF FLOATING POINT NUMBER 
CALLING SEQUENCE,, 
LDB LO 	OR EQUIVALENT E.G, DLO X 
JSB FLN,I 

5099* RETURNS WITH AsEXPONENT, BLOW MANTISSA 
5100 12447 000000 oFLUN NOP 
5101 12450 060001 LOA 	1 TRANSFER LO TO A 
5102 12451 811563 AND 8377 MASK OFF EXPONENT BITS 
5103 12452 007000 CMB 
5104 12453 844000 ADB 0 SUBTRACT EXP BITS FROM 6 
5105 12454 007000 CMB 
5106 12455 000033 SLA,RAR POSITION 	TEST SIGN OF EXP 
5107 12456 931446 IOR BM200 	PUT IN EXTRA BITS IF PVE 
5108 19457 126447 JMP 	,FLUN,I 



PAGE 6124 661 TEXT BUFFER 

5111* 	TEXT SUFFER 
5112 ' 12460 000000 TEXT OCT 0 
5113 12461 666900 	. OCT 0 
5114 12462 041455 	ASC 64mONCAL, 
5115 12479 654015 	OCT 54015 
5116 12471 	SWIM EQU * 
5117 	 END 
** NO ERRORS* 

LEAD IN MESSAGE 

12 
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0001 	 ASMB,A,L 
0003* 	 FUNCTION OVERLAY FOR STANDARD X VERSION OF ONCAL 
0004* 	V148X FSW,FAP 
0005* 	SELECT CODE ASSIGNMENTS 
0006 00022 	 ORG 228 
0007 00022 114037 AP 	IJSB 378,1 	ACOUSTIC POSITIONING 
0008* 
0009* 	MISC DEFINITIONS 
0010 01217 	 FLAC EQU 12178 
0011 01153 	 INT 	EQU 11538 
0012 01216. 	 EFX 	EQU 12168 
0013 00231 	 RECOV .EQU 2318 
0014 01176 	 DBL 	EQU 1176B 
0015* 
0016* 	INTERRUPT ROUTINE LINK 
0017 00037 	 ORG 378 
0018 00037 012535 	DEF APIR 	ACOUSTIC POSITIONING 
0019* 
0020* 	UPDATE TEXT POINTERS 
0021 00671 	 ORG 6718 
0022 00671 013567 	DEF BUFBG 
0023 00672 013567 	 DEF BUFBG 
0024 00673 013567 	 DEF BUFBG 
0025 00674 013556 . 	DEF TEXT 	START OF TEXT BUFFER. 
0026* 
0027* 	NEW FUNCTION NAMES 
0028 00722 	 ORG 7228 
0029 00722 001167 FSW 	OCT 1167 
0030 00723.000060 FAP 	OCT 60 
0031* 
0032* 	NEW FUNCTION ROUTINE POINTERS 
0033 00752 	 ORG 7528 
0034 00752 012504 PSW 	DEF XSW 
0035 00753 012514 PAP DEF XAP 
0036* 
0037* 	TEST FOR NEW FUNCTIONS 
003a 05225 	 ORG 5225B 
0039 05225 050722 	CPA FSW 	SW 
0040 05226 124752 	 JMP PSWaI 
0041 05227 050723 	 CPA FAP 	AP 
0042 05230 124753 	JMP PAP,' 
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0044* 	NEW FUNCTIONS 
0045* 	FSW,READ/WRITE SWITCH REGISTER 
0046* 
0047 
0048 
0049 
0050 
0051 
0052 
0053 
0054 
0055 
0056* 

12504 ORG 12504B 
12504 115153 XSW JSB INT,I SWITCH REGISTER FUNCTION 
12505 001217 DEF FLAC 
12506 070001 STA 1 
12507 102501 LIA 1 
12510 106601 iOTB 1 
12511 115176 JSB DBL/I 
12512 001217 DEF FLAC 
12513 125216 JMP EFX.rI 

FAP.READ DATA FROM ACOUISTIC POSITIONING 
12514 102722 	XAP STC AP 	TURN ON INTERFACE 
12515 066555 LDB APO 	ANY DATA YET? 
12516 056554 CPB API 
12517 026530 JMP APWT NO;GO WAIT 
12520 160001 LDA 1,I YESIGET DATA 
12521 006 004 INB STEP POINTER 
12522 056553 CPB APE END OF BUFFER? 
12523 066552 LDB APO YES;RESET TO START 
12524 076552 STB AP0 SET NEW BUFFER POINTER 
12525 115176 JSB DBL.I FLOAT DATA 
12526 001217 DEF FLAC 
12527 125216 JMP EFX,I EXIT 

12530 106501 	APWT LIB 1 READ SWITCHES 
12531 006021 SSBARSS TIRED OF WAITING? 
12532 026515 JMP XAP+1 NO 	TRY AGAIN 
12533 107722 CLC AP,C YES.; TURN OF INTERFACE 
12534 024231 JMP RECOV AND QUIT 

INTERRUPT ROUTINE; PUT DATA IN BUFFER 
12535 000000 	APIR NOP INTERRUPT COMES HERE 
12536 072551 STA APA SAVE A ONLY 
12537 102522 LIA AP READ DATA 
12540 172554 STA API,I STORE IN BUFFER 
12541 062554 LDA API GET BUFFER POINTER 
12542 034000 ISZ 0 STEP WITHOUT USE OF E 'OR 
12543 052553 CPA APE END OF BUFFER? 
12544 062552 LDA AP0 YES; RESET TO START 
12545 072554 STA API SET NEW BUFFER POINTER 
12546 062551 LDA APA RESTORE A 
12547 103122 CLF AP CLEAR INTERFACE FLAG 
12550 126535 JMP APIRJI RETURN FROM INTERRUPT 

12551 000000 	APA NOP STORE FOR A 
12552 012556 	APO DEF APBUF START PTR FOR BUFFER 
12553 013556 	APE DEF APEND END PTR FOR BUFFER 
12554 012556 	API DEF APBUF INPUT PTR TO BUFFER 
12555 012556 	APO DEF APBUF OUTPUT PTR FROM BUFFER 
12556 000000 	APBUF BSS 512 BUFFER 
13556 APEND EAU * END OF BUFFER 

0057* 
0058 
0059 
006 0 
0061 
0062 
0063 
0064 
0065 
0066 
0067 
0068 
0069 
0070* 
0071 
0072 
0073 
0074 
0075 
0076* 
0077* 
0078 
0079 
0080 
0081 
0082 
0083 
0084 
0085 
0086 
0087 
0088 
0089 
0090* 
0091 
0092 
0093 
0094 
0095 
0096 
0097 
0098* 
0099* 

0 
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0100* 	NEW START OF TEXT + VERSION ID 
0101 13556 000000 TEXT OCT 0 
0102 13557 000000 	OCT 0 
0103 13560 041455 	ASC 6,C-ONCAL.V140 

13561 047516 
13362 041501 
13563 046054 
13564 053061 
13565 032070 

0104 13566 054015 	OCT 54015 
0105 13567 	 BUFBG EQU * 
0106* 
0107* 
0108 	 END 
** NO ERRORS* 

LEAD IN MESSAGE 

X + LF 
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0001 
0003* 
0004* 
0005* 

0002 #01 	CNCALF OVERLAY V149F 

ASIMAAAL 
FUNCTIONS V149F 	FS!irFAP 

SELECT CODE ASSIGNMENTS 

0006 00022 CRG 2213 
0007 00022 114031 AP 	JSB 313,I 	ACOUSTIC POSITIONING 
0008* 
0009* INTERRUPT ROUTINE LINN 
0010 00031 ORG 31B 
0011 00031 011161 DEF APIR 
0012* 
0013* UPDATE TEXT POINTERS 
0014 00654 ORG 6548 
0015 00654 012213 DEF BUFBG 
0016 00655 012213 DEF BUFBG 
0017 00656 012213 DEF BUFBG 
0018 00657 012202 DEF TEXT 
0019* 
0020* NEW FUNCTION NAMES 
0021 00704 ORG 704B 
0022 00704 001167 FSW 	OCT 1167 
0023 00705 000060 FAR 	OCT 60 
0024* 
0025* NEW FUNCTION ROUTINE POINTERS 
0026 00734 ORG 734B 
0027 00734 011131 PSG' 	DEF XSW 
0028 00735 011141 PAP 	DEF XAP 
0029* 
0030* TEST FOR NE*.; FUNCTIONS 
0031 05237 ORG 62378 
0032 05237 050705 CPA FAP 	AP 
0033 05240 124735 J1•IF 	PAPAI 	• 
0034 05241 050704 CPA FSW 	SW 
0035 05242 124734 JMP PSW,I 
0036* 
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0038* 
0039* 

0003 #01 	ONCALF OVERLAY V149F 

NEW FUNCTIONS 
FSW-READ/WRITE SWITCH REGISTER 

0040 11131 ORG 	11131B 
004! 11131 061175 	XSW LDA FLAG 
0042 11132 065176 LDB FLAC+1 
0043 11133 115134 JSB IFX,I 
0044 11134 070001 STA 1 
0045 11135 102501 LIA 1 
0046 11136 106601 °TB 1 
0047 11137 105120 OCT 	105120 FLOAT RESULT 
0048 11140 125174 JMP EFX,I 
0049* 
0050* FAP,READ DATA FROM ACOUSTIC POSITIONING 
0051 11141 102722 	XAP STC AP 	TURN ON INTERFACE 
0052 11142 067201 LDB APO AN DATA YET? 
0053 11143 057200 CPB API 
0054 11144 027154 JMP APWT NO; GO WAIT 
0055 11145 160001 LDA 1AI GET DATA 
0056 11146 006004 INB STEP POINTER 
0057 11147 057177.  CPB APE END OF BUFFER? 
0058 11150 067176 LDB APO YES; RESET TO START 
0059 11151 077201 STB APO SET NEW BUFFER PTR 
0060 11152 105120 OCT 	105120 FLOAT DATA 
0061 11153 125174 JMP EFX,I 
0062* 
0063 11154 106501 	APWT LIB 1 READ SWITCHES 
0064 11155 006021 SSB,RSS TIRED OF WAITING? 
0065 11156 027142 	. JMP XAP+1 NO; TRY AGAIN 
0066 11157 107722 CLC AP,C YES; TURN OFF INTERFACE 
0067 11160 024231 JMP RECOV AND QUIT 

.0068* 
0069* INTERRUPT ROUTINE; PUT DATA IN BUFFER 
0070 11161 000000 	APIR NOP INTERRUPT COMES HERE 
0071 11162 073175 STA APA SAVE A ONLY 
0072 11163 102522 LIA AP READ DATA 
0073 11164 173200 STA APIJI STORE IN BUFFER 
0074 11165 063200 LDA API GET BUFFER POINTER 
0075 11166 034000 ISZ 0 STEP WITHOUT USE OF E OR 0 
0076 11167 053177 CPA APE END OF BUFFER? 
0077 11170 063176 LDA APO YES; RESET TO START 
0078 11171 073200 STA API SET NEW BUFFER POINTER 
0079 11172 063175 LDA APA RESTORE A 
0080 11173 103122 CLF AP CLEAR INTERFACE FLAG 
0081 11174 127161 JMP AIDIR.pI RETURN FROM INTERRUPT 
0082* 
0083 11175 000000 	APA NOP STORE FOR A 
0084 11176 011202 	APO DEF APBUF START FTR FOR BUFFER 
0085 11177 012202 	APE DEF APEND END PTR FOR BUFFER 
0086 11200 011202 	API DEF APBUF INPUT PTR FOR BUFFER 
0087 11201 011202 	APO DEF APBUF OUTPUT PTR FROM BUFFER 
0088 11202 000000 	APBUF BSS 512 BUFFER 
0089 12202 APEND EQU * END OF BUFFER 
0090* 
0091* NEW START OF TEXT+VERSION ID 
0092 12202 000000 	TEXT OCT 0 
0093 12203 000000 OCT 0 
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0094 12204 041455 ASC 6,C-ONCAL,V149 LEAD IN MESSAGE 
12205 047516 
12206 041501 
12207 046054 
12210 053061 
12211 032071 

0095 12212 043015 OCT 43015 F+CR 
0096 12213 BUFBG EAU * 
0097 01174 EFX 	EQU 117413 
0098 01175 FLAC 	EQU 11758 
0099 01134 IFX 	EQU 1134/3 
0100 00231 RECOV. EQU 23113 
0101* 
0102 END 
** NO ERRORS* 
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0001 	 ASMBoArL 
0003* 
0004* 	ONCAL FUNCTIONS VI5OF 
0005* FADC,FCLK,FTAG,FSAL,FSGT,FSW 
0006* FADC IS FOR GUILDLINE PROTOTYPE DIGITAL CTD 
0007* 
0008* 	SELECT CODE ASSIGNMENTS 
0009 00023 	 ORG 23B 
0010 	 SUP 
0011 00023 114040 CLOCK JSB 4013,1 • 	CLOCK 
0012 00024 114031 ADC 	JSB 3113,I 	DIGITIZER 
0013* 	INTERRUPT ROUTINE LINKS 
0014 00031 	 ORG 31B 
0015 00031 011430 ADCIJ DEF ADCIR 
0016 00040 	 ORG 40B 
0017 00040 011131 	DEF CLKI 	CLOCK 
0018* 	UPDATE TEXT POINTERS 
0019* 
0020 00654 	 ORG 654B 
0021 00654 016510 	DEF BUFBG 
0022 00655 016510 	DEF BUFBG 
0023 00656 016510 	DEF BUFBG 
0024 00657 016477 	DEF TEXT 
0025* 
0026* 	NEW FUNCTION NAMES 
0027 00704 	 ORG 70413 
0028 00704 002203 FADC OCT 2203 
0029 00705 046054 FSAL OCT 46054 
0030 00706 046364 FSGT OCT 46364 
0031 00707 006613 FCLK OCT 6613 
0032 00710 050047 FTAG OCT 50047 
0033 00711 001167 FSW 	OCT 1167 
0034* 
0035* 	NEW FUNCTION ROUTINE POINTERS 
0036 00734 	 ORG 734B 
0037 00734 011211 PADC DEF XADC 
0038 00735 016163 PSAL DEF XSAL 
0039 00736 016403 FOOT DEF XSGT 
0040 00737 016060 PCL1: DEF XCLK 
0041 00740 016147 PTAG DEF XTAG 
0042 00741 016137 PSW 	DEF XSW 
0043* 
0044* 	TEST FOR NEW FUNCTIONS 
0045 05237 
0046 05237 050705 
0047 05240 124735 
0048 05241 050706 
0049 05242 124736 
0050 05243 050707 
0051 05244 124737 
0052 05245 050704 
0053 05246 124734 
0054 05247 050711 
0055 05250 124741 
0056 05251 050710 
0057 05252 124740 

ORG 5237B 
CPA FSAL SAL 
JMP PSAL,I 
CPA FSGT SGT 
JMP PSGT,I 
CPA FCLK CLK 
JMP PCLK,I 
CPA FADC ADC 
JMP PADC,I 
CPA FSW 	SW 
JMP PSW,I 
CPA FTAG TAG 
JMP PTAGoI 
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0059* 
0060* 	NEW FUNCTIONS 
0061*FCLK,REAL TIME CLOCK( INTERRUPT PART) 
0062*ALSO CONTROLS DIGITISATION 
0063 	11131 	 ORG 	111312 
0064* 
0000 	11131 000000 	CLKI 	NOP 	 CLOCK INTERRUPT 
0066 	11132 073206 	STA CLKA 	SAVE A ONLY 
0067 	11133 063214 	LDA ADCC2 	FADC(0) ENABLED? 
0068 	11134 053422 	CPA ADCIN 
0069 	11135 002001 	RSS 	 YES 
0070 	11136 027173 	JMP CLKI2 	NO3 JUST UPDATE TIME 
0071 	11137 0377201 	ISZ ADCTC 	COUNT "TIM" 
0072 	11140 027173 	JMP CLKI2 	"TIM" NOT EXPIRED 
0073* 	 TIME TO START DIGITISING; CHECK PREVIOUS TRANSFER 
0074 	11141 107724 	CLC ADCTC 	TURN OFF INTERFACE 
0075 11142 063717 LDA ADCTM RESET "TIM" 
0076 11143 073720 STA ADCTC 
0077 11144 063707 	CLK2 LDA ADCCT TRANSFER COMPLETE? 
0078 11145 002021 SSA,RSS 0=COMPLETE 
0079 11146 027157 JMP CLKI YES; OK 
0080* PREVIOUS TRANSFER INCOMPLETE 
0081 11147 063761 LDA ADCST SET 
0082 11150 033763 IOR ADCET "TIMING ERROR" 
0083 11151 073761 STA ADCST IN ADC STATUS 
0084 11152 063156 LDA CLKPT SET UP RETURN 
0085 11153 073430 STA ADCIR FOR ADC IR ROUTINE 
0086 11154 003400 CCA FILL BUFFER WITH -1 
0087 11155 027601 JMP ADCYY USING ADC IR ROUTINE 
0088 11156 011144 	CLKPT DEF CLK2 RETURN TO CHECK COMPLETION 
0089* 
0090* START DIGITISER 
0091 11157 002400 	CLKI CLA 
0092 11160 073716 STA ADCCH SET CHANNEL ZERO 
0093 11161 063715 LDA ADCHC RESET CH COUNT 
0094 11162 073707 STA ADCCT 
0095 11163 063744 LDA ADCIP SET CH 0 IR 
0096 11164 073424 STA ADCRT 
0097 11165 037722 ISZ ADCD COUNT DECIMATION 
0098 11166 027172 JMP *+4 NO TRANSFER THIS TIME 
0099 11167 063721 LDA ADCDC RESET DECIMATION COUNT 
0100 11170 073722 STA ADCD 
0101 11171 037743 ISZ ADCTF SET TRANSFER FLAG 
0102 11172 103724 STC ADCTC START DIGITISER 
0103 11173 037207 	CLKI2 ISZ CLKCT COUNT TO 1 SEC 
0104 11174 027203 JMP CLKIX 
0105 11175 063210 LDA CLKC RESET 1 SEC COUNT 
0106 11176 073207 STA CLKCT 
0107 11177 035115 ISZ XCL+1 STEP COUNT OF SECONDS 
0108 11200 027203 JMP CLKIX 
0109 11201 035114 ISZ XCL OF 65536'S OF SECONDS 
0110 11202 000000 NOP SKIPS EVERY 140 YRS 
0111 11203 063206 	CLKIX LDA CLKA 
0112 11204 103723 STC CLOCKJC REENABLE CLOCK 
0113 11205 127131 JMP CLKIJI 
0114* 
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0115 11206 00000C CLUA DEC 0 
0116 11207 177634 CLKCT DEC -100 
0117 11210 177634 CLKC DEC -100 
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0119*FADC,DIGITISATION ROUTINE FOR GUILDLINE PROTOTYPE CTD 
0120 11211 061175 XADC LDA FLAC TEST OPTION 
0121 11212 002002 SZA 
0122 11213 027261 JMP ADCC1 
0123 11214 014220 ADCC2 JS8 ERROR ERROR IF NOT INITIALISED 
0124 11215 006716 DEF GTARG-1 GET DESTINATION 
0125 11216 061070 LDA GTL TEST LENGTH 
0126 11217 043714 ADA ADCCL 
0127 11220 002021 SSAoRSS 
0128 11221 027225 JMP *+4 SHORT ENOUGH 
0129 11222 063714 LDA ADCCL SET SHORTER 
0130 11223 003004 CMA,INA 
0131 11224 071070 STA GTL 
0132* 
0133 11225 063737 LDA, ADCTO SAVE 0/P POINTER 
0134 11226 073742 STA ADCPT 
0135 11227 063737 ADCC3 LDA ADCTO WAIT FOR DATA 
0136 11230 053736 CPA ADCTJ 
0137 11231 027230 JMP *-1 
0138 11232 163737 LDA ADCTO,I GET DATA 
0139 11233 037737 ISZ ADCTO STEP ILPUT PTR 
0140 11234 105120 ABS —FLT CONVERT TO FLOATING 
0141 11235 104400 DST PT1,I OUTPUT TO ARRAY 
0142 11237 034634 ISZ PT1 STEP OUTPUT PTR 
0143 11240 034634 ISZ PT1 
0144 11241 035070 ISZ GTL DOESN'T SKI? 
0145 11242 035070 ISZ GTL COUNT 
0146 11243 027227 JMP ADCC3 
0147* 
0148 11244 063742 LDA ADCPT MAKE CORRECT BUFFER POINTER 
0149 11245 043713 ADA ADCCN 
0150 11246 053741 CPA ADCTE END OF BUFFER? 
0151 11247 063740 LDA ADCTO RESET TO START 
0152 11250 073737 STA ADCTO 
0153 11251 006400 CLB TURN IR OFF 
0154 11252 103100 CLF 0 
0155 11253 063761 LDA ADCST GET STATUS 
0156 11254 077761 STB ADCST CLEAR STATUS 
0157 11255 102100 STF 0 TURN IR ON AGAIN 
0158 11256 003004 CMA,INA NEGATE STATUS 
0159 11257 105120 ABS —FLT 
0160 11260 125174 JMP EFX,I 
0161* 
0162 11261 006400 ADCC1 CLB CLEAR MT FLAG 
0163 11262 077723 STB ADCMF 
0164 11263 002020 SSA TEST; 	= TERMINATE 
0165 11264 027416 JMP ADCCX —VE; JUST TERMINATE 
0166 11265 065176 LDB FLAC+1 GET OPTION 
0167 11266 115134 JSB IFX,I CONVERT TO INTEGER NCH 
0168 11267 073713 STA ADCCN SAVE NCH 
0169 11270 003004 CMArINA NEGATE 
0170 11271 073715 STA ADCHC SAVE —NCH 
0171 11272 041356 ADA 82 TEST SIZE 
0172 11273 002021 SSArliSS OK IF 3 OR MORE 
0173 11274 014220 JSB ERROR TOO FEW CHANNELS 
0174 11275 063713 LDA ADCCN GET NCH 
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0175 11276 001000 ALS 	 X2 FOR FP 
0176 11277 073714 STA ADCCL 	SET FP ARRAY LENGTH 
0177* COMPUTE ACTUAL BUFFER SIZES 
0178 11300 063724. LDA ADCBL 	MAX BUFFER LENGTH 
0179 11301 006400 CLB 	 SET UP FIXED PT DIV 
0160 11302 100400 DIV ADCCN 	RESULT = NO OF SETS 
0181 11304 100200 MPY ADCCN 	NO OF WORDS TO A 
0182 11306 041360 ADA B4 	PLUS SPACE FOR ID AND TIME 
0183 11307 073725 STA ADCL 	SAVE BUFFER LENGTH 
0184 11310 063734 LDA ADCTL 	MAX T BUFFER LENGTH 
0185 11311 006400 CLB 
0186 11312 100400 DIV ADCCN 	NO OF SETS IN T BUFFER 
0187 11314 100200 MPY ADCCN 	NO OF WORDS IN T BUFFER 
0188 11316 043740 ADA ADCTO 	PLUS START 
0189 11317 073741 STA ADCTE 	=END OF T BUFFER 
0190* 
0191* READ "TIM", THE .TINE COUNT BETWEEN SAMPLES 
0192 11320 014542 	 JSB PUSHJ 	GET "TIM" 
019.3 11321 006706 DEF ARG 
0194 11322 014220 JSB ERROR 	NO "TIM" 
0195 11323 0.61175 LDA FLAC 	"TIM" TO A AND B 
0196 11324 065176 LDB FLAC+1 
0197 11325 115134 JSB IFX,I 	CONVERT TO INTEGER 
0198 11326 003004 CMAJINA 	NEGATE 
0199 11327 073717 STA ADCTM 	SAVE "—TIM" 
0200* READ "DEC", THE DECIMATION FACTOR 
0201 11330 014542 JSB PUSHJ 	GET DEC 
0202 11331 006706 DEF AEG 
0203 11332 027337 JMP *+5 	IF NONE) SET 1 
0204 11333 061175 LDA FLAC 	"DEC" TO A AND B- 
0205 11334 065176 LDB FLAC+1 
0206 11335. 115134 JSB IFX,I 	CONVERT TO INTEGER 
0207 11336 003007 CMAAINAoSZAoRSS 	NEGATE) TEST ZERO 
0208 11337 003400 CCA 	 IF NONE., 	SET 1 
0209 11340 073721 STA ADCDC 	SET DECIMATION COUNT 
0210* TEST FOR "oM" MAG TAPE OPTION 
0211 11341 014316 JSB SPNOR 	GET NEXT CHARACTER 
0212 11342 051405 CPA B54 	IS IT COMMA 
0213 11343 027402 JMP ADCC5 	YES; GO TRY "M" 
0214* SET UP BUFFERS) START ACQUISITION 
0215 11344 063730 	ADCC4 LDA ADCB1 	SET 1ST BUFFER 
0216 11345 073726 STA ADCBI 	AS INPUT BUFFER 
0217 11346 073732 STA ADCMC 	AND FOR MT 0/P 
0218 11347 043725 ADA ADCL 	MAHE END POINTER 
0219 11350 073727 STA ADOBE 	SET UP END 
0220 11351 104200 DLD TAG 	TRANSFER TAG 
0221 11353 104400 DST ADCBI,I 	TO BUFFER 
0222 11355 037726 ISZ ADCBI 	STEP POINTER 
0223 11356 037726 ISZ ADCBI 
0224 11357 104200 DLD XCLTRANSFER TIME 
0225 11361 104400 DST ADCBI,I 	TO BUFFER 
0226 11363 037726 ISZ ADCBI 	STEP POINTER 
0227 11364 037726 ISZ ADM 
0228 11365 063740 LDA ADCTO 	CLEAR T BUFFER 
0229 11366 073735 STA ADCTI 	WORD INPUT 
0230 11367 073736 STA ADCTJ 	SET INPUT 
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0231 11370 073737 STA ADCTO ANDiOUTPUT 
0232 11371 003400 CCA SET EXPIRING COUNT 
0233 11372 073720 ETA ADCTC FOR TIME 
0234 11373 073722 STA ADCD AND DECIMATION 
0235 11374 002400 CLA CLEAR CHRNNEL COUNT 
0236 11375 073707 STA ADCCT "TRANSFER COMPLETE" 
0237 11376 073743 STA ADCTF CLEAR TRANSFER FLAG 
0238 11377 063422 LDA ADCIN ENABLE FADCCO) 
0239 11400 073214 STA ADCC2 "TURN ON DIGITISATION 
0240 11401 125174 JMP EFX,I 
0241* 
0242 11402 014401 ADCC5 J51 GETC PASS 40 

0243 11403 115133 JSB GT1rI GET OPTION 
0244 11404 051426 CPA B115 M? 
0245 11405 027407 JMP ADCCM 
0246 11406 014220 JSB ERROR ILLEGAL OPTION 
0247 11407 037723 ADCCM ISZ ADCTF SET MT FLAG 
0248 11410 060745 LDA BUNT ANY- UNIT SELECTED? 
0249 11411 002021 SSA,RSS = YES 
0250 11412 027344 JMP ADCC4 
0251 11413 002400 CLA DEFAULT TO ZERO 
0252 11414 115136 JSB 8SL,I SELECT UNIT ZERO 
0253 11415 027344 JMP ADCC4 
0254* 
0255 11416 063423 ADCCX LDA ADCI3 DISABLE FADC(0) 
0256 11417 073214 STA ADCC2 
0257 11420 107724 CLC ADC/C 
0258 11421 125174 JMP 
0259* 
0260 11422 014542 ADCIN JSB PUSHJ 
0261 11423 014220 ADCI3 JS8 ERROR 
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0263* 
0264* 
0265* 
0266* 
0267* 
0268* 
02604 
0270* 
0271* 
0272* 
0273* 
0274* 
0275* 

ADC INTERRUPT ROUTINES FOR GUILDLINE DIGITAL 
CTD PROTOTYPE; 
THE DATA FORMAT IS 
CH 0 CHECK; NOT EXAMINED 
CH 1 	C SUPPRESSION IN BITS 5-9 
CH 2 	C DATA. 12-BITS 
CH 3 	T DATA. 12-BITS 
CH 4 	T SUPPRESSION IN BITS 6-9 
CH 5 	P SUPPRESSION IN BITS 8-10 
CH 6 	P DATA. 12-BITS 
CH 7 CHECK; NOT EXAMINED 
CH 8 AND UP; 12-BIT DATA 

0276* 	FOLLOWING ROUTINE ACTS AS A SWITCH TO APPROPRIATE 
0277* 	INTERRUPT ROUTINE 
0278 11424 011466 ADCRT DEF ADCIO 	POINTER TO CURRENT IR ROUTINE 
0279 11425 063710 	:LDA ADCA 	RESTORE A 
0280 11426 103124 	CLF ADC 	CLEAR ADC FLAG 
0281 11427 127430 	JMP ADCIR,I RETURN FROM INTERRUPT 
0282* 
0283* 	INTERRUPT ENTRY POINT 
0284 11430 000000 ADCIR NOP 	 INTERRUPT COMES HERE 
0285 11431 073710 	STA ADCA 	SAVE A 
0286 11432 102524 	LIA ADC 	GET DATA 
0287 11433 013711 	AND ADCM4 MASK CHANNEL NO 
0288 11434 053716 	CPA ADCCH COMPARE EXPECTED 
0289 11435 027441 	JMP *+4 	OK 
0290 11436 063761 	LDA ADCST NOT EXPECTED CH 
0291 11437 033762 	IOR ADCCE SET "CHANNEL ERROR" 
0292 11440 073761 	STA ADCST 	IN ADC STATUS 
0293 11441 043712 	ADA ADCH1 	STEP CHANNEL 
0294 11442 073716 	STA ADCCH 	SET NEW EXPECTED CH. 
0295 11443 102524 	LIA ADC 	GET DATA AGAIN 
0296 11444 127424 	JMP ADCRT,I GO TO CURRENT IR ROUTINE 
0297* 
0298 11445 000000 ADCSV NOP 	 SAVE B,E,0 
0299 11446 077464 	STB ADCB 	SAVE B 
0300 11447 005520 	ERB/BLS 	E TO SIGN, CLEAR L.S. 
0301 11450 102201 	SOC 	 0.. 
0302 11451 006004 	INB 	 ..TO L.S. 
0303 11452 077465 	STB ADCEO SAVE E AND 0 
0304 11453 127445 	JMP ADCSV,I 
0305* 
0306* 	RETURN AFTER USING B,E,O 
0307 11454 000000 ADCR2 NOP 
0308 11455 067465 	LDB ADCEO 	GET E,0 
030 	11456 103101 
0310 11457 004036 
0311 11460 102101 
0312 11461 067464 
0313 11462 017424 
0314 11463 127454 
0315* 
0316 11464 000000 ADCB NOP 
0317 11465 000000 ADCEO NOP 
0318* 

STORE FOR B 
STORE FOR E AND 0 

CLO 
SLB,ELB 	RESTORE E 
STO 	 RESET 0 IF NECESSARY 
LDB ADCB 	RESTORE B 
JSB ADCRT NORMAL RETURN FROM IR 
JMP ADCR2,I GO TO CURRENT IR ROUTINE 
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SPECIFIC INTERRUPT SERVICE 
CHANNEL ZERO; -VREF 

ROUTINES 

0321 11466 017424 	ADCIO JSB ADCRT IGNORE -VREF 
0322* 
0323* CHANNEL 1; C SUPPRESSION 
0324 11467 013745 AND ADCM1 BITS 5-9 
0325 11470 001700 ALF SHIFT 
0326 11471 001222 RALJRAL 6 LEFT; BITS 	11-15 
0327 11472 023760 XOR ADCSG FIX SIGN 
0328 11473 073754 STA ADCC SAVE 
0329 11474 017424 JSB ADCRT RETURN. 
0330* 
0331* CFANNEL 23 C DATA 
0332 11475 013750 uND ADCM2 MASK FLAG BIT (M.S.) 
0333 11476 017445 JSB ADCSV SAVE B,E,0 
0334 11477 070001 STA 1 SAVE FLAG IN B 
0335 11500 102524 LIA ADC GET DATA 
0336 11501 013751 AND ADCM5 MASK DATA BITS 
0337 11502 033754 IOR ADCC INCLUDE SUPPRESSION 
0338 11503 006003 smnss TEST FLAG BIT 
0039 11504 043753 ADA ADCOR CORRECT SUPPRESSION 
0340 11505 073754 STA ADCC SAVE C 
0341 11506 017454 JSB ADCR2 RESTORE HoEo0 AND RETURN 
0342* 
0343* CHANNEL 3; T DATA 
0344 11507 073755 STA ADCT1 SAVE T DATA 
0345 11510 017424 JSB ADCRT RETURN 
0346* 
0347* CHANNEL 4; T SUPPRESSION 
0348 11511 013746 AND ADCMT BITS 6-9 
0349 11512 001722 ALF,RAL POSITION; 	BITS 	11-14 
0350 11513 073756 STA ADCT2 SAVE SUPPRESSION BITS 
0351 11514 063755 LDA ADCT1 GET REST OF DATA 
0352 11515 013750 AND ADCM2 MASK FLAG BIT 
0353 11516 017445 JSB ADCSV SAVE BJE,0 
0354 11517 070001 STA 1 SAVE FLAG IN B 
0355 11520 063755 LDA ADCT1 GET DATA AGAIN 
0356 11521 013751 AND ADCM5 MASK DATA BITS 
0357 11522 033756 IOR ADCT2 INCLUDE SUPPRESSION 
0358 11523 006003 SZBoRSS TEST FLAG BIT 
0359 11524 043753 ADA ADCOR CORRECT SUPPRESSION 
0360 11525 073755 STA ADCT1 SAVE T 
0361 11526 017454 JS3 ADCR2 RESTORE B,E,O AND RETURN 
0362* 
0363* CHANNEL 5; P SUPPRESSION 
0364 11527 013747 AND ADCMP BITS 8-10 
0365 11530 001723 ALF,RAR POSITION; 	BITS 	11-13 
0366 11531 073757 STA ADCP SAVE 
0367 11532 017424 JSB ADCRT RETURN 
0368* 
0369* CHANNEL 63 P DATA 
0370 11533 013750 AND ADCM2 MASK FLAG BIT 
0371 11534 017445 JSB ADCSV SAVE 13,E,0 
0372 11535 070001 STA 1 SAVE FLAG IN B 
0373 11536 102524 LIA ADC GET DATA 
0374 11537 013751 AND ADCM5 MASK DATA BITS 
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0375 11540 033757 IOR ADCP 	INCLUDE SUPPRESSION 
0376 11541 006003 SZB,RSS 	TEST FLAG 
0377 11542 043753 ADA ADCOR 	CORRECT SUPPRESSION 
0378 11543 173726 STA ADCBI,I PUT P IN BUFFER 
0379 11544 037707 ISZ ADCCT 	COUNT; 	DOESN'T sicIP 
0380 11545 067743 LDB ADCTF 	TRANSFER FLAG TO B 
0381 11546 173735 STA ADCTI,I P TO T BUFFER TOO 
0382 11547 037726 ISZ ADCBI 	STEP BUFFER PTR 
0383 11550 006002 SZB 	 AND, 	IF WANTED, 
0384 11551 037735 ISZ ADCTI 	T BUFFER PTR TOO 
0385 11552 063755 LDA ADCTI 	GET T 
0386 11553 173726 STA ADCBI,I PUT T IN BUFFER 
0387 11554 037707 ISZ ADCCT 	COUNT; DOESN'T SKIP 
0388 11555 173735 STA ADCTI,I T TO T BUFFER TOO 
0389 11556 037726 ISZ ADCBI 	STEP BUFFER PTR 
0390 11557 006002 SZB 	 AND, IF WANTED, 
0391 11560 037735 ISZ ADCTI 	T BUFFER PTR TOO 
0392 11561 063754 LDA ADCC 	AND C 
0393 11562 173726 STA ADCBI,I C TO BUFFER 
0394 11563 173735 STA ADCTI,I C TO T BUFFER TOO 
0395 11564 037726 ISZ ADCBI 	STEP BUFFER PTR 
0396 11565 006002 SZB 	 AND, IF WANTED, 
0397 11566 037735 ISZ ADCTI 	T BUFFER PTR TOO 
0398 11567 037707 ISZ ADCCT 	COUNT CHANNELS 
0399 11570 002001 RSS 
0400 11571 027612 JMP ADCXX 	DONE 
0401 11572 017454 JSB ADCR2 	RESTORE B,E,0 AND. RETURN 
0402* 
0403* CHANNEL 7; +VREF 
0404 11573 017424 JSB ADCRT 	IGNORE +VREF 
0405* 
0406* CHANNELS 8 AND UP; 	12-BIT DATA 
0407 11574 013752 AND ADCM3 	MASK 12 DATA BITS 
0408 11575 001700 ALF 	 LEFT 4; BITS 0-11 
0409 11576 023760 XOR ADCSG 	FIX SIGN 
0410 11577 001121 ARS,ARS 	POSITION 
0411 11600 001121 ARS,ARS 	BITS 0-15 
0412 11601 173726 	ADCYY STA ADCBI,I STORE IN BUFFER 
0413 11602 037726 ISZ ADCBI 	STEP BUFFER POINTER 
0414 11603 173735 STA ADCTI,I OUTPUT TO TBUF TOO 
0415 11604 063743 LDA ADCTF 	THEN LOOK TO SEE 
0416 11605 002002 SZA 	 IF WANTED 
0417 11606 037735 ISZ ADCTI 	YES; STEP POINTER 
0418 11607 037707 ISZ ADCCT 	COUNT CHANNELS 
0419 11610 027425 JMP ADCRT+1 GO GET ANY MORE 
0420 11611 017445 JSB ADCSV 	SAVE A,B,E,O 
0421* END OF SET 
0422 11612 107724 	ADCXX CLC ADC,C 	TURN OFF INTERFACE 
0423 11613 002400 CLA 	 CLEAR 
0424 11614 073743 STA ADCTF 	TRANSFER FLAG 
0425 11615 063735 LDA ADCTI 	CHECK T BUF PTR 
0426 11616 053741 CPA ADCTE 	AT END? 
0427 11617 063740 LDA ADCTO 	SET TO START 
0428 11620 073735 STA ADCTI 	SET NEW T BUF PTR 
0429 11621 073736 STA ADCTJ 	AND LET FADC(0) READ 
0430 11622 063726 LDA ADCBI 	CHECK BUFFER PTR 
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0431 11623 053727 	CPA ADCBE 	FULL? 
0432 11624 027627 	JMP ADCFU 	YES; GO DEAL WITH IT 
0433 11625 017454 	JSB ADCR2 	RESTORE B,E,O AND RETURN 
0434 11626 027466 	JMP ADCIO NEXT IR IS CH 0 
0435* 
0436* 	 BUFFER FULL; SWAP TO OTHER, WRITE TO MT IF REQUIRED 
0437 11627 063732 ADCFU LDA ADCMC WHICH BUFFER? 
0438 11630 053730 	CPA ADCBI 	1ST? 
0439 11631 027701 	JMP ADCF1 	YES 
0440 11632 063730 	LDA ADCB1 	WAS 2ND; SET 1ST 
0441 11633 073726 ADCF2 STA ADCBI 	SET START OF BUFFER 
0442 11634 073733 	STA ADCMD 	FOR MT ALSO 
0443 11635 043725 
0444 11636 073727 
0445 11637 104200 
0446 11641 104400 
0447 11643 037726 
0448 11644 037726 
0449 11645 104200 
0450 11647 104400 
0451 11651 037726 
0452 11652 037726 
045.3 11653 063723 
0454 11654 002003 
0455 11655 027675 

ADA ADCL 	MAKE PTR TO END 
STA ADCBE' SET END OF BUFFER 
DLD TAG 	GET'TAG 
DST ADCBI,I FOR NEW RECORD 
ISZ ADCBI 	'STEP PTR TO TIME 
ISZ ADCBI 
DLD XCL 	GET CURRENT TINE 
DST ADCBI,I WRITE TO RECORD 
ISZ ADCBI 	STE? PTR TO DATA 
ISZ ADCBI 
LDA ADCMF MT 0/P ENABLED? 
SZA,RSS 
JMP ADCIX NO; EXIT 

0456 11656 115156 	JSB BUW,I 	CHECK PREVIOUS MT XFER 
0457* 	THERE ARE CIRCUMSTANCES IN WHICH THE PROGRAM 
0458* 	CAN HANG UP HERE 	BUT IF IT DOES, YOU WERE 
0459* 	LOSING DATA ANYWAY. 
0460 11657 010765 	AND BUFEP 7-TRACK EOT, TIMING, PARITY 
0461 11660 073761 	STA ADCST 	SET IN 'STATUS' 
0462 11661 102513 	LIA MTC 	GET MT STATUS AGAIN 
0463 11662 010761 	AND BUFET 	TEST END OF TAPE 
0464 11663 002002 	 SZA 
0465 11664 027703 	JMP ADCF3 	GO SWAP TAPE UNITS 
0466* 	INITIATE MAG TAPE TRANSFER ON SELECTED UNIT 
0467 11665 063732 ADCF4 LDA ADCMC 	GET CORE PTR FOR MT 0/P 
0468 11666 070773 	STA BUPT 	SET IT IN MT ROUTINE 
0469 11667 063725 
0470 11670 003004 
0471 11671 070774 
0472 11672 115157 
0473 11673 060750 
0474 11674 115160 
0475 11675 063733 
0476 11676 073732 
0477 11677 017454 
0478 11700 027466 
0479* 
0480 11701 063731 
0481 11702 027633 
0482* 
0483 11703 060745 
0484 11704 021355 
0485 11705 115136 
0486 11706 027665 

LDA ADCL 
CMA,INA 
STA BUL 
JSB BUD,' 
LDA BUFWI 
JS3 DUO,I 

ADCIX LDA ADCMD 
. 	STA ADCMC 

JSB ADCR2 
JMP ADCIO 

ADCF1 LDA ADCB2 
JMP ADCF2 

ADCF3 LDA BUNT 
XOR B1 
JSB BSL,I 
JMP ADCF4 

GET BUFFER LENGTH 
NEGATE 
SET IT IN MT ROUTINE 
SET UP DMA FOR WRITE 
BINARY WRITE 
START TAPE MOVING 
SET MT CORE PTR 
FOR NEXT TIME 

RETURN FROM INTERRUPT 
NEXT IR IS CH 0 

WAS BUFFER 1; SET 2 

ONE TAPE FULL; SWAP TO 
THE OTHER UNIT, SWAPPING 

0 AND 1 OR 2 AND 3. 
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0487* 
0488* POINTERS., COUNTS ETC. 
0489 11707 000000 ADCCT NOP COUNT CHANNELS 
0490 11710 000000 ADCA NOP STORE FOR A 
0491 11711 170000 ADCM4 OCT 170000 MASK FOR CHANNEL NUMBER 
0492 11712 010000 ADCH1 OCT 10000 ONE CHANNEL 
0493 11713 000000 ADCCN NOP NO OF OUTPUT CHANNELS 
0494 11714 000000 ADCCL NOP LENGTH OF FP ARRAY 
0495 11715 000000 ADCHC NOP -NO OF OUTPUT CBS• 
0496 11716 000000 ADCCH NOP EXPECTED CHANNEL NO 
0497 11717 000000 ADCTM NOP -NO OF TIME INTS/CH 
0498, 11720 000000 ADCTC NOP COUNT TIME INTERVALS 
0499 11721 000000 ADCDC NOP -DECIMATION COUNT 
0500 11722 000000 ADCD NOP COUNT DECIMATION 
0501 11723 000000 ADCMF NOP "M" FLAG; +=MT 0/P 
0502 11724 001604 ADCBL DEC 900 MAXIMUM BUFFER 
0503 11725 000000 ADCL NOP ACTUAL BUFFER LENGTH 
0504 11726 000000 ADCBI NOP BUFFER INPUT POINTER 
0505 11727 000000 ADCBE NOP BUFFER END POINTER 
05 06 11730 011764 ADCBI DEF ADCBF BUFFER 1 
05 07 11731 013574 ADCB2 DEF ADCBF+904 BUFFER 2 
05 08 11732 000000 ADCMC NOP CORE FOR MT XFER 
05 09 11733 000000 ADCMD NOP CORE FOR NEXT MT XFER 
0510 11734 000454 ADCTL DEC 300 MAX LENGTH T BUFFER 
0511 11735 015404 ADCTI DEF ADCT 
0512 11736 015404 ADCTJ DEF ADCT T BUFFER SET PTR 
0513 11737 015404 ADCTO DEF ADCT T BUFFER OUTPUT PTR 
0514 11740 015404 ADCTO DEF ADCT START OF T BUFFER 
0515 11741 000000 ADCTE NOP END T BUFFER 
0516 11742 000000 ADCPT NOP CURRENT SET PTR 
0517 11743 000000 ADCTF NOP TRANSFER FLAG 
0518 11744 011466 ADCIP DEF ADCIO FIRST IR ROUTINE 
0519 11745 001740 ADCT1 OCT 1740 MASK BITS 5-9 
0520 11746 001700 ADCMT OCT 	1700 MASK BITS 6-9 
0521 11747 003400 ADCMP OCT 3400 MASK BITS 8-10 
0522 11750 004000 ADCT2 OCT 4000 MASK FLAG BIT 
0523 11751 003777 ADCMS OCT 3777 MASK 11 DATA BITS 
0524 11752 007777 ADCM3 OCT 7777 MASK 12 DATA BITS 
0525 11753 174000 ADCOR OCT -4000 CORRECTION TO M.S. 
0526 11754 000000 ADCC NOP STORE FOR C 
0527 11755 000000 ADCT1 NOP STORE FOR T 
0528 11756 000000 ADCT2 NOP STORE FOR T SUPP 
0529 11757 000000 ADCP NOP STORE FOR P SUPP 
0530 11760 100000 ADCSG OCT 100000 TO COMPLEMENT SIGN BIT 
0531 11761 000000 ADCST NOP STATUS 
0532 11762 000010 ADCCE OCT 10 "CHANNEL ERROR" BIT 3 
0533 11763 000001 ADCET OCT 1 "ADC TIMING ERROR'• BIT 
0534 11764 000000 ADCBF BSS 1808 BUFFER 
0535 15404 000000 ADCT BSS 300 TRANSFER BUFFER 
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0537*FCLK/REAL TIME CLOCK(PROGRAM CALLED PART) 
0538 16060 061175 XCLK 	LDA FLAC TEST ARGUMENT 
0539 16061 002002 SZA D=READ TIME 
0540 16062 026104 JMP XCLKS 
0541 16063 061114 LDA XCL GET M.S 
0542 16064 105120 ABS —FLT FLOAT IT 
0543 16065 115161 JSB PW2o1 SCALE 2116 
0544 16066 000020 DEC 16 
0545 16067 071204 STA f3 SAVE M.S 
0546 
0547 

16070 
16071 

075205 
061115 

STB F3+1 
LDA XCL+1 GET L.S. 

0548 16072 105120 ABS —FLT FLOAT IT 
0549 16073 002021 SSA, RSS TEST SIGN 
0550 16074 026077 JMP *+3 +VE OK 
0551 16075 105000 ABS —FAD CONVERT TO UNSIGNED 
0552 16076 016102 DEF CLKFN BY ADDING 65536 
0553 16077 105000 ABS —FAD ADD IN M.S. 
0554 16100 001204 DEF F3 
0555 16101 125174 JMP EFX,I. 
0556 16102 040000 CLKFN DEC 65536. 
0557* 
0558 16104 107723 XCLKS CLC CLOCK/C STOP CLOCK 
0559 16105 002020 SSA +=SET TIME 	START CLOCK 
0560 16106 125174 JMP EFX,I ...=STOP CLOCK 
0561 16107 065176 LDB FLAC+1 GET ARGUMENT 
0562 16110 115161 JSB PW2,I SCALE BY 21..15 
0563 16111 177761 OCT —17 
0564 16112 071114 STA XCL SAVE SCALED TIME 
0565 16113 075115 STB XCL+1 
0566 16114 115142 JSB ENTP,I TRUNCATE TO INTEGER 
0567 16115 115134 JSB IFXrI GET MORE SIG 
0568 16116 071116 STA XCL+2 AND SAVE IT 
0569 16117 003004 CMAJINA —INTPT(X) 
0570 16120 105120 ABS —FLT BACK TO FLOATING POINT 
0571 16121 105000 'ABS —FAD X—INTPT(X) 
0572 16122 001114 DEF XCL 
0573 16123 115161 JSB Mr! SCALE IT BACK 
0574 16124 000017 OCT 17 
0575 16125 115134 JSB IFX,I INTEGER PART, ROUNDED 
0576 16126 065116 LDB XCL+2 GET MORE SIG 
0577 16127 004065 CLEJERB POSITION 
0578 16130 001225 RALAERA TRANSFER ODD BIT TO A 
0579 16131 075114 STB XCL 
0580 16132 071115 STA XCL+1 
0581* 
0582 16133 061356 LDA B2 SET CLOCK RATE 
0583 16134 102623 OTA CLOCK 
0584 16135 103723 STC CLOCK,C START CLOCK 
0585 16136 125174 JMP EFX,I 
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0587*FSWoREAD WRITE SWITCH REGISTER 
0588 ' 16137 061175 XSW 	LDA FLAC 
0589. 16140 065176 	LDB FLAC+1 
0590 16141 115134 	JSB IFX,I 
0591 16142 070001 	STA 1 
0592 16143 102501 	LIA 1 
0593 16144 106601 	OTB 1 
0594 16145 105120 	ABS ...FLT 
0595 16146 125174 	JMP EFX,I 
0596* 
0597*FTAG,SET 32—BIT TAG FOR "FADC" MAGTAPE OUTPUT 
0598 16147 061175 XTAG LDA FLAC 
0599 16150 065176 	LDB FLAC+1 
0600 16151 115134 
0601 	16152 071117 
0602 16153 014542 
0603 16154 006706 
0604 16155 125174 
0605 16156 061175 
0606 16157 065176 
0607 16160 115134 
0608 16161 071120 
0609 16162 125174 
0610* 

JSB IFX,I 
STA TAG 	STORE TAG 
JSB PUSHJ GET 2ND ARGUMENT 
DEF ARG 	IF ANY 
JMP EFX,I NO 2ND ARGUMENT 
LDA FLAC 	PICK UP 2ND ARGUMENT 
LDB FLAC+1 
JSB IFXJ.I 	CONVERT TO INTEGER 
STA TAG+1 	AND STORE 
JMP EFX/I 	THAT'S ALL THERE IS TO IT 



PAGE 0015 #01 	ONCAL-F OVERLAY V15OF 

0612*FSAL.SALINITY FUNCTION 
0613 16163 061175 XSAL LDA FLAC SAVE P 
0614 16164 065176 LDB FLAC+1 
0615 16165 072311 STA SAL? 
0616 16166 076312 STB SALP+1 
0617 16167 014542 JSB PUSHJ GET T 
0618 16170 006706 DEF ARG 
0619 16171 014220 JSB ERROR NO T 
0620 16172 061175 LDA FLAC SAVE T 
0621 16173 065176 LDB FLAC+1 
0622 16174 072313 STA SALT 
0623 16175 076314 STB SALT+1 
0624 16176 014542 JSB PUSHJ GET C 
0625 16177 006706 DEF ARG 
0626 16200 014220 JSB ERROR NO C 
0627 16201 062313 LDA SALT PRESSURE CORRECTION 
0628 16202 066314 LDB SALT+1 T POLY 
0629 16203 115463 JSB POLY,' 
0630 16204 000003 DEC 3 
0631 16205 016317 DEF SAL1 
0632 16206 072315 STA SALT1 
0633 16207 076316 ST3 SALT1+1 
0634 16210 062311 LDA SAL? P POLY 
0635 16211 066312 LDB SALP+1 
0636 16212 115463 JSB POLY,I 
0637 16213 000004 DEC 4 
0638 16214 016325 DEF SAL2 
0639 16215 105060 ABS -FDV P POLY/T POLY 
0640 16216 016315 DEF SALT1 
0641 16217 105000 ABS -FAD 
0642 16220 001302 DEF FL1 
0643 16221 072315 STA SALT1 
0644 16222 076316 STB SALT1+1 1+P POLY/T POLY 
0645* 
0646 16223 062313 LDA SALT MAIN TEMPERATURE COMP. 
0647 16224 066314 LDB SALT+1 
0648 16225 115463 JSB POLY'S 
0649 16226 000006 DEC 6 
0650 16227 016335 DEF SAL3 
0651 16230 105040 ABS -FM? APPLY P 	T CORRECTION 
0652 16231 016315 DEF SALTI 
0653 16232 072315 STA SALT1 
0654 16233 076316 STB SALT1+1 
0655 16234 061175 LDA FLAC TO CONDUCTIVITY 
0656 16235 065176 LDB FLAC+1 
0657 16235 105060 ABS -FDV 
0658 16237 016315 DEF SALT! 
0659 16240 071175 STA FLAC RETURN MODIFIED CONDUCTIVITY 
0660 16241 07517G STB FLAC+1 TO FLAC 
0661* 
0662 16242 105020 ABS -FSB MAHE SMALL CORPECTIOW; 
0663 16243 001302 DEF FL! 
0664 16244 105040 ABS -FM? C*(C-1) 
0665 16245 001175 DEF FLAC 
0666 16246 072315 STA SALT1 
0667 16247 076316 STB SALT1+1 
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0668 16250 062313 LDA SALT 	PRESSURE TERM 
0669 16251 066314 LDB SALT+1 
0670 16252 115463 JSB POLY,I 
0671 16253 000002 DEC 2 
0672 16254 016357 DEF SAL5 
0673 16255 105040 ABS -FMP 
0674 16256 016311 DEF SAL? 
0675 16257 072355 STA SAL4+4 
0676 16260 076356 STB SAL4+5 
0677* 
0678 16261 061175 LDA FLAG 	C-T TERMS 
0679 16262 065176 LDB FLAC+1 
0680 16263 115463 JSB POLY,I 
0681 16264 000002 DEC 2 
0682 16265 016363 DEF SAL6 
0683 16266 072353 STA SAL4+2 
0684 16267 076354 STB SAL4+3 
0685 16270 062313 LDA SALT 	COMBINE 
0686 16271 066314 LDB SALT+1 
0687 16272 115463 JSB POLY,I 
0688 16273 000003 DEC 3 
0689 16274 016351 DEF SAL4 
0690 16275 105040 ABS -FMP 	*C*(C-1) 
0691 16276 016315 DEF SALT1 
0692 16277 072315 STA SALT1 
0693 16300 076316 STB SALT1+1 
0694* 
0695 16301 061175 .LDA FLAC 	MAIN C TO S 
0696 16302 065176 LDB FLAC+1 
0697 16303 115463 JSB POLY,I 
0698 16304 000006 DEC 6 
0699 16305 016367 DEF SAL7 
0700 16306 105000 ABS -FAD 	ADD CORRECTIONS 
0701 16307 016315 DEF SALT! 
0702 16310 125174 JMP EMI 	RESULT IN A AND 13 
0703* 
0704 16311 000000 SAL? DEC 0. 
0705 16313 000000 SALT DEC 0. 
0706 16315 000000 SALT1 DEC 0. 
0707 16317 051422 SAL1 DEC 3.169E-4,3.0786E-2,1. 
0708 16325 067423 SAL2 DEC 6.166E-15,-5.4945E-10,1.60836E-5,0. 
0709 16335 137105 SAL3 DEC -.95646E-9,.663405E-7,-.218091E-5,.:1227E 
0710 16345 051025 DEC .200402E-1...676518 
0711 16351 103551 SAL4 DEC •.46E-3,0.,0. 
0712 16357 117261 SAL5 DEC -2.9E-6,1.25E-4 
0713 16363 137166 SAL6 DEC -4.E-3,.442E-1 
0714 16367 125522 SAL7 DEC -1.32311,5.98624,-10.61869,12.15882 
0715 16377 071555 DEC 28.8567,-.08996 

-3 
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0717* 
0718* 
0719* 
0720* 

0017 #01 	ONCAL-F OVERLAY V150F 

SINGLE PRZCISION SIGMA T FUNCTION 
USES FORMULA DEnIVED BY BENNETT AS A FIT 
TO DATA CF COX ET AL AND TO CLASSIC 
DISTILLED WATER DATA 

0721 16403 061175 ::SGT LDA FLAG 	GET T 
0722 16404 065176 LDB FLAC+1 
0723 16405 115463 JSB POLY,' 
0724 16406 000004 DEC 4 
0725 16407 016453 DEF SGT2 
0726 16410 072451 STA SGT1+8 
0727 16411 076452 STB SGT1+9 	MOST SIG SALINITY COEFF. 
0728 16412 061175 LDA FLAG 	GET T AGAIN 
0729 16413 065176 LDB FLAC+1 
0730 16414 115463 JSB' POLYsI 
0731 16415 000004 DEC 4 
0732 16416 016463 DEF SGT3 
0733 16417 072447 STA SGT1+6 
0734 16420 076450 STB SGT1+7 	NEXT SAL COEFF. 
07 35 16421 061175 LDA FLAC 	T FOR THE LAST TIME 
0736 16422 065176 LDB FLAC+1 
0737 16423 115463 JSB POLYJI 
0738 16424 000002 DEC 2 
0739 16425 016473 DEF SGT4 
0740 16426 072445 STA SGT1+4 
0741 16427 076446 STB SGT1+5 	3RD SAL COEFF 
0742* 
0743 16430 014542 JSB PUSHJ 	GET SALINITY 
0744 16431 006706 DEF ARG 
0745 16432 014220 JSB ERROR 	NO SALINITY 
0746 16433 061175 LDA FLAC 	S TO A 	B 
0747 16434 065176 LDB FLAC+1 
0748 16435 115463 JSB POLYJI 
0749 16436 000005 DEC 5 
0750 16437 016441 DEF SGT1 
0751 16440 125174 JMP EFX,I 	EXIT; RESULT IN A 
0752* 
0753 16441 120264 SGT1 DEC 	-3.55E-•7,3.685E-'5,0.,0.,0. 
0754 16453 044174 SGT2 DEC 6.913E-5,-8.9871E-3,6.96599E-2,-6 0161: 
0755 16463 104256 SGT3 DEC -8.89E•7,7.469E-5,3.7666E.-3,.61993 
0756 16473 056265 SGT4 DEC 5.526E-6,-1.259E-3 

-2 
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0758* 
0759* 

0018 #01 	ONCAL•F OVERLAY VI5OF 

NEW START OF TEXT + VERSION ID 

0760 16477 000000 TEXT CCT 0 
0761 16500 000000 OCT 0 
0762 16501 041455 ASC 6,C-ONCAL,V150 	LEAD IN MESSAGE 
0763 16507 043015 OCT 43015 
0764 16510 BUFBG EQU * 
0765* 
0766* ONCAL CONSTANTS AND ROUTINE ENTRIES 
0767 01175 FLAC EQU 11758 
0768 00542 PUSH) EQU 5423 
0769 06706 ARG EQU 67068 
0770 00220 ERROR EQU 2208 
0771 72660 FLT EQU 72660B 
0772 72720 FDV EQU 72720B 
0773 73000 FAD EQU 730002 
0774 72760 FSB EQU 727608 
0775 72740 FMP EQU 727408 
0776 01134 IFX EQU 1134E 
0777 01302 FL1 EQU 13026 
0778 01174 EFX EQU 1174B 
0779 01161 PW2 EQU 11616 
0780 01114 XCL EQU 11142 
0731 067 17 GTARG EQU 67178 
0782 01070 GTL EQU 10708 
0783 00634 PT1 EQU 6346 
0784 01356 132 EQU 13568 
0785 01360 134 EQU 13603 
0786 00316 SPNOR EQU 316D 
0787 01117 TAG LOU 11178 
0788 01426 6115 EQU 142648 
0789 01156 BUW EQU 11566 
0790 00013 MTC EQU 138 
0791 01142 ENTP EQU 11423 
0792 00401 GETC EQU 4013 
0793 01133 GT1 EQU 1133B 
0794 01204 F3 EQU 12048 
0795 10664 *POLY EQU 106648 
0796 01405 1354 EQU 14058 
0797 00761 BUFET EQU 7616 
0798 00773 BUPT EQU 7736 
0799 00774 BUL EQU 774B 
0800 01157 BUD LOU 11578 
0801 00750 BUFWI EGU 7508 
0802 01160 BUG EQU 11608 
0803 01355 81 EQU 13558 
0804 01136 BSL LOU 11368 
0805 00745 BUNT LOU 7458 
0806 00765 BUFEP EQU 7658 
0807* 
0808 01463 ORG 14636 	BASE PAGE LINKS 
0809 01463 010664 POLY DEF .POLY 
0810* 
0811 END 
** NO ERRORS* 
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0001 	 ASME,A,L 
0003* 	FSAL,FSGT,FSW,XFORM 
0004* 	FFT ROUTINES 
0005* 	UPDATE TEXT POINTERS 
0006 00654 	 ORG 6548 
0007 	 SUP 
0008 00654 013735 	DEF BUFBG 
0009 00655 013735 	DEF BUFBG 
0010 00656 013735 	DEF BUFBG 
0011 00657 013724 	DEF TEXT 
0012* 
0013* 	NEW FUNCTION NAMES 
0014 00704 	 ORG 704B 
0015 00704 046054 FSAL OCT 46054 
0016 00705 046364 FSGT, OCT 46364 
0017* 
0018* 	NEW FUNCTION ROUTINE POINTERS 
0019 00734 	 ORG 7348 
0020 00734 011131 PSAL DEF XSAL 
0021 00735 011351 PSGT DEF XSGT 
0022* 
0023* 	TEST FOP NEW FUNCTIONS 
0024 05237 	 ORG 52378 
0025 05237 050704 	CPA FSAL SAL 
0026 05240 124734 	JMP PSALPI 
0027 05241 050705 	CPA FSGT 	SGT 
0028 05242 124735 	JMP PSGT,I 
0029* 
0030* 	POINTER TO NEW COMMAND 
0031 03554 	 ORG 35548 
0032 03554 012000 	DEF XFRM X 
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0034* 
0035* 	NEW FUNCTIONS 
0036*FSAL,SALINITY FUNCTION 
0037 11131 	 ORG 11131B 
0038* 
0039* 
0040 11131 061175 XSAL LDA FLAC 	SAVE P 
0041 11132 065176 	LDB FLAC+1 
0042 11133 073257 
0043 11134 077260 
0044 11135 014542 
0045 11136 006706 
0046 11137 014220 
0047 11140 061175 
0048 11141 065176 
0049 11142 073261 
0050 11143 077262 
0051 11144 014542 
0052 11145 006706 
0053 11146 014220 
0054 11147 063261 
0055 11150 067262 
0056 11151 016664 
0057 11152 000003 
0058 11153 011265 
0059 11154 073263 
0060 11155 077264 
0061 11156 063257 
0062 11157 067260 
0063 11160 016664 
0064 11161 000004 
0065 11162 011273 
0066 11163 105060 
0067 11164 011263 
0068 11165 105000 
0069 11166 001302 
0070 11167 073263 
0071 	11170 077264 
0072* 
0073 11171 063261 
0074 11172 067262 
0075 11173 016664 
0076 11174 000006 
0077 11175 011303 
0078 11176 105040 
0079 11177 011263 
0080 11200 073263 
0081 11201 077264 
0082 11202 061175 
0083 11203 065176 
0084 11204 105060 
0085 11205 011263 
0086 11206 071175 
0087 11207 075176 
0088* 
0089 11210 105020 

STA SALP 
STB SALP+1 
JSB PUSHJ GET T 
DEF ARG 
JSB ERROR NO T 
LDA FLAC 	SAVE T 
LDB FLAC+1 
STA SALT 
STB SALT+1 
JSB PUSHJ GET C 
DEF unG 
JSB ERROR NO C 
LDA SALT 	PRESSURE CORRECTION 
LDB SALT+1 T POLY 
JSB •POLY 
DEC 3 
DEF SAL1 
STA SALT1 
STB SALT1+1 
LDA SALP 	P POLY 
LDB SALP+I 
JSB 'POLY 
DEC 4 
DEF SAL2 
ABS -FDV 	P POLY/T POLY 
DEF SALT 1 
ABS -FAD 
DEF FL1 
STA SALT1 
STB SALT/+1 1+P FOLY/T POLY 

LDA SALT 	MAIN TEMPERATURE COOP. 
LDB SALT+1 
JSB .POLY 
DEC 6 
DEF SAL3 
ABS -FMP 	APPLY P T CORRECTION 
DEF SALT1 
STA SALT1 
SIB SALT1+1 
LDA FLAC 	TO CONDUCTIVITY 
LDB FLAC+1 
ABS -FDV 
DEF SALT1 
STA FLAC 	RETURN MODIFIED CONDUCTIVITY 
STE; FLAC+1 TO FLAC 

ABS -FSB 	MAKE SMALL CORRECTIONS 
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0090 11211 001302 DEF FL1 
009 1 11212 105040 ABS •4•10P 	C* (C-1) 
0092 11213 001175 DEF FLAG 
0093 11214 073263 STA SALT1 
0094 11215 077264 STE SALT1+1 
0095 11216 063261 LDA SALT 	PRESSURE TERM 
0096 11217 067262 LDB SALT+1 
0097 11220 016664 JSB .POLY 
0098 11221 000002 DEC 2 
0099 11222 011325 DEF SAL5 
0100 11223 105040 ABS -FliP 
0101 11224 011257 DEF SAL7 
0102 11225 073323 STA SAL4+4 
0103 11226 077324 STET SAL4+5 
0104* 
0105 11227 061175 LDA FLAC 	C.°T TERMS 
0106 11230 065176 LDS FLAC+1 
0107 11231 016664 JSB • .POLY 
0108 11232 000002 DEC 2 
0109 11233 011331 DEF SAL6 
0110 11234 073321 STA SAL4+2 
0111 11235 077322 STE3 SAL4+3 
0112 11236 063261 LDA SALT 	COMBINE 
V113 11237 067262 LDB SALT+1 
0114 11240 016664 JS3 .POLY 
0115 11241 000003 DEC 3 
0116 11242 011317 DEF SALA 
0117 11243 105040 A3S -FPI? 	*C*(C-1) 
0118 11244 011263 DEF SALT1 
0119 11245 073263 STA SALT1 
0120 11246 077264 STB SALT1+1 
C121* 
0122 11247 061175 LDA FLAG 	MAIN C TO S 
0123 11250 065176 LDB FLAC+1 
0124 11251 016664 JSB .POLY 
0125 11252 000006 DEC 6 
0126 11253 011335 DEF SAL7 
0127 11254 105000 ABS -FAD 	ADD CORRECTIONS 
0128 11255 011263 DEF SALT 1 
0129 11256 125174 JMP EMI 	RESULT IN A AND B 
0130* 
0131 11257 000000 SALP DEC 0. 
0132 11261 000000 SALT DEC 0. 
0133 11263 000000 SALT1 DEC 0. 
0134 11265 051422 SAL1 DEC 3.169E-4,3.07816E-2, 1. 
0135 11273 067423 SAL2 DEC 	6.166E-15.....5.4945E-.10..1.60836E5..k. 
0136 11303 137105 SAL3 DEC -.95646E-9,.663405E-7,-.218091E5,.2227E-3 
0137 11313 051025 DEC 	.200402E-.1..676518 
0138 11317 103551 SAL4 DEC 	-•.46E.-3,0...0. 
0139 11325 117261 SAL5. DEC -.2.9E-6,2.25E-4 
0140 11331 137166 SAL6 DEC -4.E-3,.442E-1 
0141 11335 125522 SAL7 DEC 	-.1.3231115.98624,-10.61869.01n.10552 
0142 11345 071555 DEC 28.8567,-..08996 
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0005 #01 	ONCAL-F OVERLAY V1S1F 

SINGLE PRECISION SIGMA T FUNCTION 
USES FORMULA DERIVED BY BENNETT AS A FIT 
TO DATA OF COX ET AL AND TO CLASSIC 
DISTILLED WATER DATA 

0148 11351 061175 XSGT LDA FLAG 	GET T 
0149 11352 065176 LDB FLAC+1 
0150 11353 016664 JS13 .POLY 
0151 11354 000004 DEC 4 
0152 11355 011421 DEF SGT2 
0153 11356 073417 STA SGT1+8 
0154 11357 077420 ST3 SGT1+9 	MOST SIG SALINITY COEFF. 
0155 11360 061175 LDA FLAG 	GET T AGAIN 
0156 11361 065176 • LDB FLAC+1 
0157 11362 016664 JSB .POLY 
0158 11363 000004 DEC 4 
0159 11364 011431 DEF SGT3 
0160 11365 073415 STA SGT1+6 
0161 11366 077416 STB SGT1+7 	NEXT SAL COEFF. 
0162 11367 061175 LDA FLAC 	T FOR THE LAST TIME 
0163 11370 065176 LDB FLAC+1 
0164 11371 016664 JSB .POLY 
0165 11372 000002 DEC 2 
0166 11373 011441 DEF SGT4 
0167 11374 073413 STA SGT1+4 
0168 11375 077414 STB SGT1+5 	3RD SAL COEFF 
0169* 
0170 11376 014542 JSB PUSHJ 	GET SALINITY 
0171 11377 006706 DEF ARG 
0172 11400 014220 JSB EnROR 	NO SALINITY 
0173 11401 061175 'LDA FLAC 	S TO A 	B 
0174 11402 065176 LDE FLAC+1 
0175 11403 016664 JSB .POLY 
0176 11404 000005 DEC 5 
0177 11405 011407 DEF SGT1 
0178 11406 125174 JMP EFX,I 	EXIT; RESULT IN A 14 B 
0179* 
0180 11407 120264 SGT1 DEC -3.55E-1+3.685E.-5,0.,06,0. 
0181 11421 044174 SGT2 DEC 6.913E-5,-8.9871E-.3.06.96899E-..21-6.C16E-2 
0182 11431 104256 SGT3 DEC -8.89E-7,7.469E..-5,-307666E.-31.S1993 
0183 11441 056265 SGT4 DEC 5.526E-6,-1.259E-.3 
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0185* 
0186* 
0187* 
0188* 
0189* 
0190* 
0191* 

0006 #01 	ONCAL-F OVERLAY V151F 

XFORM COMMAND 
CALLS; 

X FoRE,IM 	FOURIER ANALYSIS 
X SARE,IM 	FOURIER SERIES 
X RJR1oR2 	DOUBLE REAL 
X RIJR2,P1eP2,V1,112,T1,T2,C,SN ACCUMULATE SPECTRA ETC. 

0192 12000 ORG 120009 	START A NEW PAGE 
0193 12000 115133 XFRt1 JSB GT1JI GET OPTION 
0194 12001 071476 STA XFRMO SAVE OPTION 
0195 12002 061320 LDA DM10 INITIALISE COUNT 
0196 12003 071477 STA XFRMC 
0197 12004 061500 LDA XFRM1 SET POINTER 
0198 12005 071501 STA XFRMP TO ARRAY TABLE 
0199 12006 061503 LDA XFRM2 
0200 12007 071502 STA XFRML AND TO MINIMUM LENGTHS 
0201 12010 060652 XFRM4 LDA CHAR TEST FOR COMMA 
0202 12011 051405 CPA B54 
0203 12012 026051 JMP XFRM3 GET NEXT ARRAY 
0204 12013 061477 XFRM5 LDA XFRMC CHECK COUNT 
0205 12014 065476 LDB XFRMO AGAINST OPTION 
0206 12015 055420 CPB B106 F ? 
0207 12016 041363 ADA BIO MINIMUM 2 
0208 12017 055433 CPB B123 S ? 
0209 12020 041363 ADA B10 MINIMUM 2 
0210 12021 055432 CPB B122 R ? 
0211 12022 041363 ADA BIO MINIMUM 2 
0212 12023 002020 SSA OTHERWISE MINIMUM 10 
0213 12024 014220 JSB ERROR TOO FEW ARRAYS FOR FFT 
0214 12025 061464 LDA FORX SET UP PTR 
0215 12026 003004 CMA,INA FOR DIFFERENCE 
0216 12027 041465 ADA FORY' BETWEEN X AND Y 
0217 12030 073006 STA FORXY 
0218 12031 003400 CCA SET UP DIRECTION 
0219 12032 055433 CPB B123 S ? 
0220 12033 002400 CLA 0 IF Sr 	OTHERWISE 
0221 12034 071463 STA FOROI 
0222 12035 016066 JSB XFORM DO TRANSFORM ON X,Y 
0223 12036 061476 LDA XFRMO CHECK OPTION 
0224 12037 051420 CPA B106 F ? 
0225 12040 125173 JMP COX,I DONE 
0226 12041 051433 CPA B123 S 	? 
0227 12042 125173 JMP COX,I DONE 
0228 12043 017234 JSB FOP2R SPLIT TWO REAL TRANSFORMS 
0229 12044 061476 LDA XFRMO CHECK OPTION 
0230 12045 051432 CPA 3122 R ? 
0231 12046 125173 JMP COX,I DONE 
0232 12047 017356 JSB FORAC ACCUMULATE 
0233 12050 125173 JMP COX,I 
0234* 
0235 12051 014542 XFRM3 JSB PUSHJ GET NEXT ARRAY 
0236 12052 006716 DEF GTARG-1 
0237 12053 060634 LDA PT1 SET POINTEP 
0238 12054 171501 STA XFRMP,I  IN TABLE 
0239 12055 061070 LDA GTL TEST LENGTH 
0240 12056 141502 ADA XFRML,I AGAINST LENGTH TABLE 
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2241 12C57 002021 SSA,RSS 
0242 12060 014227: JSEI ERROR ARRAY TOO SHORT 
0243 12061 035501 ISZ XFRMP STEP TO NEXT 
0244 12062 035502 ISZ XFRML 
0245 12063 035477 ISZ XFRMC COUNT' 
0246 12064 026010 JMP XFRM4 GET MORE, IF ANY 
0247 12065 026013 JMP XFRM5 DONE 
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0249* 	 FAST FOURIER ROUTINE 
0250* 	 BASED ON FORTRAN SUBROUTINE 'FORT'; MANY OF THE CO:26EN7-7, 
0251* 	REFER TO NOMENCLATURE USED THERE. 
0252* 	 SIMPLIFIED BY USING FIXED SIZE AND M)DIFIED TO USE 
0253* 	SEPARATE REAL AND IMAGINARY ARRAYS. CALL 	'JSB XFORW' UITH 
0254* 	PARAMETERS SET UP EXTERNALLY. 
0255* 	 TRANSFORMS. 256 REAL, POINTER IN 'FORX' 
0256* 	 256 IMAGINARY 	'FOR?' 
0257* 	 DIRECTION IN 'FORDI'; IF —VB., DIVIDE BY N AND CONJUGATE 
0258* 	 AT START, CONJUGATE AT END 
0259 12066 000000 XFORM NOP 
0260 12067 061464 	LDA FORX 
0261 12070 003004 
	

CMA,INA 
0262 12071 041465 
	

ADA FORM 
0263 12072 073006 
	

STA FORXY 
0264 12073 061463 
	

LDA FORDI 	TEST DIRECTION 
0265 12074 002021 
	

SSA,RSS 	IF (IFS)32,2,36 
0266 12075 026127 	JMP FORSO 	+VE; GO SHUFFLE ALREADY 
0267* 	 DIVIDE BY N AND CONJUGATE 
0268 12076 061345 	LDA DM400 	SET COUNT 
0269 12077 072771 
	

STA FORI 	DO 34 I=1,N 
0270 12100 061464 
	

LDA FORX 	SET REAL PTR 
0271 12101 073007 
	

STA FORX1 
0272 12102 061465 
	

LDA FORM 	SET IM PTR 
0273 12103 073013 	STA FORY1 
0274 12104 104200 FORLO DLD FOT(X1,I GET REAL 
0275 12106 115161 	JSB PW2oI 	AC2*I-1)=A(2*I-1)/FN 

SET UP SPACING 
BETWEEN REAL 

AND IMAGINARY 

0276 12107 177770 
0277 12110 104400 
0278 12112 037007 
0279 12113 037007 
0280 12114 104200 
0281 12116 115161 
0282 12117 177770 
0283 12120 115153 
0284 1°2121 104400 
0285 12123 037013 
0266 12124 037013 
0237 12125 036771 

DEC —8 
DST FORX1,I 
ISZ FORX1 	STEP REAL PTR 
ISZ FORX1 
DLD FORYloI GET IMAGINARY 
JSB PW2,I 	34 	AC2*I)=—A(2*I)/FN 
DEC —6 
JSB FCM,I 	CONJUGATE 
DST FORY1,I 
ISZ FORY1 	STEP IM PTR 
ISZ FORY1 
ISZ FOR' 	COUNT 

0288 12126 026104 	JMP FORLO 
0289* 	 SHUFFLE ROUTINE 
0290 12127 061464 FORSO LDA FORX 
0291 12130 072774 	STA FORIJ 
0292 12131 002400 	CLA 
0293 12132 072776 	STA FORJ1 
0294 12133 062776 FORS1 LDA FORJ1 
0295 12134 072777 	 STA FORJ2 
0296 12135 062777 FORS2 LDA FORJ2 
0297 12136 073000 	STA FORJ3 
0298 12137 063000 F0R53 LDA FORJ3 
0299 12140 073001 	 STA FORJ4 
0300 12141 063001 FORS4 LDA FORJ4 
0301 12142 073002 	STA FORDS 
0302 12143 063002 FORS5 LDA FORJ5 
0303 12144 073003 	STA FORJ6 
0304 12145 063003 FURS6 LDA FORJ6 

CONTINUE 

SET RUNNING POINTER 
TO SOURCE 

SET J1 COUNT 
DO 30 J1=2,K1,2 

SET J2 COUNT 
DO 30 J2=J1,112,K1 

SET J3 COUNT 
DO 30 J3=J2,K3,K2 

SET J4 COUNT 
DO 30 J4=J3,K4,K3 

SET J5 COUNT 
DO 30 J5=J4,K5,K4 

SET J6 COUNT 
DO 30 J6=J5,1(6,K5 

SET J7 COUNT 
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0305 12146 073004 STA FORJ7 DO 30 J7=J6,10,106 
0306 12147 063004 FORS? LDA FORJ7 SET JI COUNT 
0307 12150 072775 STA FORJI DO 	30 JI=J12,1C13,1C12 
0308 12151 062775 FORS8 LDA FORJI IJ-JI 
0309 12152 041464 ADA FORX PTR TO DATACJI) 
0310 12153 073010 STA FORX2 
0311 12154 003004 CMA,INA NEGATE FOR SUBTRACTICN 
0312 12155 042774 ADA FORIJ 
0313 12156 002021 SSA,IISS IF CIJ-JI)23,30,30 
0314 12157 026216 JMP FORS9 
0315 12160 104200 DLD FORIJ,I SWAP REALS 
0316 12162 104400 DST FORT T=ACIJ-1) 
0317 12164 104200 DLD FORX2,I ACIJ-1)=A(JI-1) 
0313 12166 104400 DST FORIJ,I 
0319 12170 104200 DLD FORT ACJI-1)=T 
0320 12172 104400 DST FORX2AI 
0321 12174 062774 LDA FORIJ SET PTRS TO IMS 
0322 12175 04300( ADA FORXY 
0323 12176 073013 STA FORY1 SOURCE 
0324 12177 063010 LDA FORX2 AND DESTINATION 
0325 12200 043006 ADA FORXY 
0326 12201 073014 STA FORY2 
0327 12202 104200 DLD F070'1,I SWAP INS 
0323 122e4 104400 DST FOTT T=A(IJ) 
0320 12206 104200 DLD F0 7.02,I ACIJ)=ACJI) 
0330 12210 104400 DST FORY1,I 
0331 12212 104200 DLD FORT ACJI)=T 
0332 12214 104400 DST FORY2,I 
0333* END OF SWAP; NOW START COUNTING Fcn .000TFFLE 
0334 12216 062774 FORS9 LDA FORIJ 
0335 12217 041356 ADA B2 
0336 12220 072774 STA FORIJ 
0337 12221 062775 LDA FORJI STEP JI 
0338 12222 041453 ADA 0400 
0339 12223 072775 STA FORJI 
0340 12224 041346 ADA 3104TH DONE JI? 
0341 12225 002020 SSA 
0342 12226 026151 JNP FOSS CONTINUE JI 
0343 12227 063004 LDA FORJ7 STEP J7 
0344 12230 041444 ADA B200 
0345 12231 073004 STA FORJ7 
0346 12232 041345 ADA DM400 DONE J7? 
0347 12233 002020 SSA 
0348 12234 026147 JMP FORS7 CONTINUE J7 
0349 12235 063003 LDA F00416 STEP J6 
0350 12236 041415 ADA 2100 
0351 12237 073003 STA F0746 
0352 12240 041344 ADA 3,1424;e DONE J6? 
0353 12241 002020 SSA 
0354 12242 026145 JMP FO:1S6 CONTINUE J6 
0355 12243 063002 LDA FORJ5 STEP J5 
0356 12244 041374 ADA 340 
0357 12245 073002 STA FORDS 
0358 12246 041343 ADA 2N 100 DONE J5? 
0359 12247 002020 SSA 
0360 12250 026143 JMP FC1f5 CONTINUE J5 



• 
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0361 12251 063001 LDA FORJ4 	STEP J4 
0362 12252 041370 ADA 1320 
0363 12253 073001 STA FORJ4 
0364 12254 041342 ADA 9M40 	DONE J4? 
0365 12255 002020 SSA 
0366 12256 026141 JMP FORS4 	CONTINUE J4 
0367 12257 063000 LDA FORJ3 	STEP J3 
0368 12260 041363 ADA BlO 
0369 12261 073000 STA FORJ3 
0370 12262 041341 ADA B/120 	DONE J3? 
0371 12263 002020 SSA 
0372 12264 026137 JMP FORS3 	CONTINUE J3 
0373 12265 062777 LDA FORJ2 	STEP J2 
0374 12266 041360 ADA B4 
0375 12267 072777 STA FORJ2 
0376 12270 041340 ADA BMIO 	DONE J2? 
037? 12271 002020 SSA 
0378 12272 026135 JMP FORS2 	CONTINUE J2 
0379 12273 062776 LDA Fend! 	STEP J1 
0380 12274 041356 ADA 132 
0381 12275 072776 STA FORJ1 
0382 12276 041337 ADA BM4 	DONE J1? 
0383 12277 002020 SSA 
0384 12300 026133 	 JMP FORS! 
0385* ALL SHUFFLED 
0386* 
0387* ACTUAL TRANSFORM 
0388* 
0389* START L=1 TRANSFORM STAGE 
0390 12301 061344 LDA 814200 	USE I AS COUNT 
0391 12302 072771 STA FORI 
0392 12303 061464 LDA FORX 	 X1 AS CORRESPONDING 
0393 12304 073007 	FORL2 STA FORN1 	POINTER 
0394 12305 041356 ADA B2 	SET UP POINTERS 
0395 12306 073010 STA FORX2 	TO OTHER REAL 
0396 12307 043006 ADA FORXY 	AND TO IMS 
0397 12310 073014 STA FORY2 
0398 12311 041336 ADA BM2 
0399 12312 073013 STA FOR?! 
0400 12313 104200 DLD. FORX1,I PROCESS REALS 
0401 12315 104400 DST FORT 
0402 12317 105000 ABS -FAD 
0403 12320 113010 DEF FORX2,I 
0404 12321 104400 DST FORX1,I 
0405 12323 104200 DLD FORT 
0406 12325 105020 ABS -FSB 
0407 12326 113010 DEF FORX2,I 
0408 12327 104400 DST FORX2,I 
0409 12331 104200 DLD FORY1,I AND IMS 
0410 12333 104400 DST FORT 
0411 12335 105000 3135 -FAD 
0412 12336 113014 DEF FORY2,I 
0413 12337 104400 DST FORY1,I 
0414 12341 104200 DLD FORT 
0415 12343 105020 ABS -FSB 
0416 12344 113014 DEF FORY2oI 
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0417 12345 104400 DST FORY2,I 
0418 12347 063007 LDA FORX1 	STEP POIhTER 
0419 12350 041360 ADA 24 
0420 12351 036771 ISZ FORI 	COUNT 
0421 12352 026304 JMP FO!L2 	CONTINUE 
0422* L=1 TRANSFORM COMPLETE 
0423* 
0424* START L=2?8 STAGES OF TRANSFORM 
0425 12353 061317 LDA DM7 	SET L COUNT 
0426 12354 072773 STA FORL 
0427 12355 002404 CLA, INA 	SET UP OTHER CTS AND PTRS 
0428 12356 065444 LDB B200 	SINE TABLE STEP 
0429 12357 072776 FORL3 STA FORJ1 	J COUNT 
0430 12360 001000 ALS 
0431 12361 073022 STA FORL1 	LI MINOR SPAN 
0432 12362 001020 ALS,ALS 
0433 12363 073023 STA FORLP 	LP MAJOR SPAN 
0434 12364 077024 STE FORNL 	SET SINE TABLE STEP 
0435 12365 005100 BRS 	 NAICE I COUNT 
0436 12366 007004 CNB,INB 
0437 12367 076771 STE FORI 	SET I COUNT 
0438 12370 076773 STD FORJI 	SAVE FOR REUSE 
0439 12371 061464 LDA FORX 	USING XI AS 
0440 12372 073007 FORL4 STA FCRX1 	CORRESPONDING PTR 
0441 12373 043022 ADA FCRL1 	SET UP POINTERS 
0442 12374 073010 STA FCRX2 	FOR REALS 
0443 12375 043022 ADA FORL1 
0444 12376 073011 STA FORX3 
0445 12377 043022 ADA FORL1 
0446 12400 073012 STA FORX4 
0447 12401 1 063007 LDA FOR X1 	AND IRIS 
0448 12402 043006 ADA FOR:CY 
0449 12403 073013 STA FORYI 
0450 12404 043022 ADA FORL1 
0451 12405 073014 STA FCRY2 
0452 12406 043022 ADA ForLI 
0453 12407 073015 STA FORY3 
0454 12410 043022 ADA ForLI 
0455 12411 073016 STA FCPY4 
0456* ALL SET; DO THE EASY 3IT FIRST 
0457* JUST ADDITIONS AND SUBTRACTIONS 
0458 12412 104200 DLD FORX1,I 	T=ACI-1) 
0459 12414 104400 DST FORT 
0460 12416 105000 ABS -FAD 	A(I-1)=T+A(I2-1) 
0461 12417 113011 DEF FORX3,I 
0462 12420 104400 DST FORX1,I 
0463 12422 104200 DLD FORT 	A(I2-1)=T-A(I2-1) 
0464 12424 105020 ABS -FSB 
0465 12425 113011 DEF FORX3,I 
0466 12426 104400 DST FORX3,I 
0467 12430 104200 DLD FORY1,I T=ACI) 
0468 12432 104400 DST FORT 
0469 12434 105000 ABS -FAD 	ACI)=T+A(I2) 
0470 12435 113015 DEF FORY3,I 
0471 12436 104400 DST FORY1,I. 
0472 12440 104200 DLD FORT 	ACI2)=T-ACI2) 
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0473 12442 105020 
0474 12443 113015 
0475 12444 104400 
0476 12446 104200 
0477 12450 104400 
0478 12452 104200 
0479 12454 104400 
0480 12456 104200 
0481 12460 105000 
0482 12461 013030 
0483 12462 104400 
0484 12464 104200 
0485 12466 105020 
0486 12467 013032 
0487 12470 104400 
0488 12472 104200 
0489 12474 105020 
0490 12475 013030 
0491 12476 104400 
0492 12500 104200 
0493 12502 105000 
0494 12503 013032 
0495 12504 104400 
0496 12506 063007 
0497 12507 043023 
0498 12510 036771 

ADS -FSB 
DEF FORY3,I 
DST FORY3,I 
DLD FOrY4,I NOTE SIGN REVERSAL 
DST FORT 	T=+ACI3) 
DLD FOEX4,1 TI=A(I3-1) 
DST FORTI 
DLD FORX2,I ACI3-1)=ACI1-1)+T 
ABS -FAD 	NOTE SIGN COMPENSATION 
DEF FORT 
DST FORX4,I 
DLD FORY2,I ACI3)=ACI1)-TI 
ABS -FSB 
DEF FORTI 
DST FGRY4,I 
DLD FORX2AI ACI1-1)=A(I1-1)-T 
ABS -FSB 	NOTE SIGN COMPENSATION 
DEF FORT 
DST Fonx2,1 
DLD FORY2,I ACI1)=A(I1)+TI 
ABS -FAD 
DEF FORTI 
DST FORY2,I 
LDA FORX1 	STEP POINTER 
ADA FORLP 
ISZ FGRI 	COUNT 

0499 12511 026372 	JMP FORL4 	CONTINUE 
0500* 	 END OF THE EASY BIT 
0501* 	 NOW FOR THE HARD STUFF 
0502 12512 062776 	LDA FORJ1 	MAKE J COUNT 
0503 12513 V03004 	CMA,INA 
0504 12514 002007 	 INA,SZA,RSS TEST IF DONE 
0505 12515 026742 	JMP FORL5 YES; NO HARD STUFF 
0506 12516 072772 	STA FORD 	SET J COUNT 
0507 12517 063024 	LDA FORNL 	JJ=NPL 
0508 12520 073025 	STA FORJJ 
0509 12521 061464 	LDA FORN 	SET UP PTR 
0510 12522 041356 	ADA 132 
	

CORRESPONDING TO J 
0511 12523 072774 
0512 12524 063025 
0513 12525 003004 
0514 12526 043027 
0515 12527 043005 
0516 12530 073017 
0517 12531 063025 
0518 12532 043005 
0519 12533 073020 
0520 12534 063025 
0521 12535 043024 
0522 12536 073025 
0523 12537 062775 
0524 12540 072771 
0525 12541 062774 
0526 12542 073007 
0527 12543 043022 
0528 12544 073010 

FORL6 STA FORIJ 
LDA FORJJ 	SET PTR FOT TJ9 
CMArINA 
	=S(NT-JJ) 

ADA FORNT 
ADA FORS 
STA FORUR 
LDA FORJJ AND FOR UI 
ADA FOES 
	

=S(JJ) 
STA FORUI 
LDA FORJJ JJ=JJ+NPL 
ADA FORNL 
STA FORJJ 
LDA FORJI 
STA FORT 
	

SET UP I COUNT 
LDA FORIJ 
	

AND CORRESPONDING PTA: 
FORL7 STA FORX1 
	

FOR REALS 
ADA FORL1 

. STA FORX2 
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0529 12545 043022 ADA FCRL1 
0530 12546 073011 STA FORX3 
0531 12547 043022 ADA FORL1 
0532 12550 075012 STA FORX4 
0533 12551 063007 LDA FORX1 	AND IMS 
0534 12552 043006 ADA FORXY 
0535 12553 073013 STA FORY1 
0536 12554 043022 ADA FORL1 
0537 12555 073014 STA FORY2 
0538 12556 043022 ADA FOFIL1 
0539 12557 073015 STA FORY3 
0540 12560 043022 ADA FORL1 
0541 12561 073016 	 STA F0RY4 
0542* MAIN ARITHMETIC SECTION 
0543 12562 104200 DLD FORY3,I 	T=ACI21)*UP1-A(I2)*UI 
0544 12564 105040 ABS -FHF 
0545 12565 113020 DEF FORUI,I 
0546 12566 104400 DST FORT 
0547 12570 104200 DLD FORr3rI 
0548 12572 105040 AI3S -FMP 
0549 12573 113017 DEF FORTRAI 
0550 12574 105020 ABS -FSB 
0551 12575 013030 DEF FORT 
0552 12576 104400 DST FORT 
0553 12600 104200 DLD FORX3,I 	TI=A(I21)*UI+A(I2)*UR 
0554 12602 105040 ABS -FMP 
0555 12603 113020 DEF FORM,' 
0556 12604 104400 DST FORTI 
0557 12606 104200 DLD FORY3,I 
0558 12610 105040 ABS -FMP 
0559 12611 113017 DEF FORUR,I 
0560 12612 105000 ABS -FAD 
0561 12613 013032 DEF FORTI 
0562 12614 104400 DST FORTI 
0563 12616 104200 DLD FORX1,I 	A(I2-1)=A(I-1)-T 
0564 12620 105020 ABS -FOE 
0565 12621 013030 DEF FORT 
0566 12622 104400 DST FORX3,I 
0567 12624 104200 DLD FORY1,I 	A(I2)=A(I)-TI 
0568 12626 105020 ABS -FSE 
0569 12627 013032 DEF FORTI 
0570 12630 104400 DST FORY3,I 
0571 12632 104200 DLD FCRN1,I 	A(I-1)=ACA-1)+T 
0572 12634 105000 ABS -FAD 
0573 12635 013030 DEF FORT 
0574 12636 104400 DST FORMAI 
0575 12640 104200 DLD FORY1,I 	A(I)=A(I)+TI 
0576 12642 105000 ABS -FAD 
0577 12643 013032 DEF FORTI 
0578 12644 104400 DST FORY1,I 
0579 12646 104200 DLD FOR 4AI 	T=+A(I3-.1)*UI-I-ACI3)*UR 
0580 12650 105040 ABS ....FMF 	NOTE CHANGE. OF SIGN 
0581 12651 113020 DEF FORUI,I 
0582 12652 104400 DST FORT 
0583 12654 104200 DLD FORY4,I 
0584 12656 105040 ABS -FMF 
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0555 12657 113017 DEF Foram' 
0586 12660 105000 ABS -FAD 
0587 12661 013030 DEF FORT 
0588 12662 104400 DST FORT 
0589 12664 104200 DLD FORY4,I TI=A(I3-1)*UR.-ACI3)*UI 
0590 12666 105040 ABS -FHP 
0591 12667 113020 DEF FORUI,I 
0592 
0593 

12670 
12672 

104400 
104200 

DST FORTI 
DLD FORX4,I 

0594 12674 105040 ABS -FLIP 
0595 12675 113017 DEF FORUR,I 
0596 12676 105020 ABS -FSB 
0597 12677 013032 DEF FORTI 
0598 12700 104400 DST FORTI 
0599 12702 104200 DLD FORX2,I ACI3-1)=A(I1-1)+T 
0600 12704 105000 ABS -FAD NOTE SIGN CHANGE 
0601 12705 013030 DEF FORT 
06 02 12706 104400 DST FORX4,I 
0603 12710 104200 DLD FORY2,1 ACI3)=ACI1)-TI 
0604 12712 105020 ABS -FSB 
0605 12713 013032 DEF FORTI 
0606 12714 104400 DST FORY4,I 
060/ 12716 104200 DLD FORX2,I ACI1.•1)=ACI1-.1)-T 
0608 12720 105020 ABS -FSB NOTE SIGN CHANGE 
0609 12721 013030 DEF FORT 
0610 12722 104400 DST FORX2rI 
0611 12724 104200 DLD FORY2,I A(II)=A(I1)+TI 
0612 12726 105000 ABS -FAD 
0613 12727 013032 DEF FORTI 
0614 12730 104400 	DST FORY2,I 
0615* END OF MAIN ARITHMETIC SECTION 
0616 12732 063007 LDA FORX1 STEP I PTR 
0617 12733 043023 ADA FORLP 
0618 12734 036771 ISZ FORI COUNT I 
0619 12735 026542 JMP FORL7 CONTINUE I 
0620* 
0621 12736 062774 LDA FORIJ STEP J PTR 
0622 12737 041356 ADA B2 
0623 12740 036772 ISZ FO2J COUNT J 
0624 12741 026523 JMP FORL6 CONTINUE J 
0625* 
0626 12742 062776 	FORLS LDA FORJ1 UPDATE J COUNT 
0627 12743 001000 ALS AND POINTERS 
0628 12744 067024 LDS FORNL NPL=NPL/2 
0629 12745 005100 3IRS 
0630 12746 036773 ISZ FORL COUNT L 
0631 12747 026357 JMP FORL3 CONTINUE L 
0632* 
0633 12750 061463 LDA FORDI WHICH WAY? 
0634 12751 002021 SSA, RSS 
0635 12752 126066 JMP XFORM,I ALL DONE 
0636* 
0637* CONJUGATE 
0638 12753 061345 LDA BM400 SET COUNT 
0639 12754 072771 STA FORT 
0640 12755 061465 LDA FUN SET PTR TO IM 
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0641 12756 073013 STA FC",Y1 
0642 12757 104200 FORL8 DLD FORYLII GET DATA 
0643 12761 115153 JSB FCM,I 	NEGATE IT 
0644 12762 104400 DST FORY1AI 
0645 12764 037013 ISZ FO0Y1 	STEP PTR 
0646 12765 037013 ISZ FO Y1 
0647 12766 036771 ISZ FOZI 	COUNT 
0648 12767 026757 JMP FORL8 
0649 12770 126066 JMP XFORM,I ALL DONE 
0650* 
0651* COUNTS, POINTERS 0iND WORKING SPACE 
0652 12771 000000 FORI 	NOP 	 I COUNT 
0653 12772 000000 FORJ 	NOP 	 J COUNT 
0654 12773 000000 FORL 	NOP 	 L COUNT 
0655 12774 000000 FORIJ NOP 	 SHUFFLE COUNTS . 
0656 12775 000000 FORJI NOP 
0657 12776 000000 FORJ1 NOP 
0658 12777 000000 FORJ2 NOP 
0659 13000 000000 FORJ3 NOP 
0660 13001 000000 FORJ4 NOP 
0661 13002 000000 FORJ5 NOP 
0662 13003 000000 FORJ6 NOP 
0663 13004 000000 FURJ7 NOP 
0664* 
0665 13005 013032 FORS 	DEF FORST-2 SINE TABLE POINTER 
0666 13006 000000 FORXY NOP 	 Y—X 
0667 13007 000000 FORX1 NOP 	 POINTERS 
0668 13010 000000 FORX2 NOP 
0669 13011 000000 FOR X3 NOP 
0670 13012 000000 FOF.X4 NOP 
0671 13013 000000 FORY1 NOP 
0672 13014 000000 FCRY2 NOP 
0673 13015 000000 FORY3 NOP 
0674 13016 000000 FURY4 NOP 
0675 13017 000000 FORUR NOP 	 SINE POINTER 
0676 13020 000000 FORUI NOP 	 COSINE POINTER 
0677 13021 000000 FORIX NOP 	 I COUNT END 
0678 13022 000000 FORL1 	NOP 	 'LEXP1' 
0679 13023 000000 FORLP NOP 	 'LEXP' 
0680 13024 000000 FORNL NOP 	 'NPL' 
0681 13025 000000 FORJJ NOP 	 'Jur' 
0682 13026 000000 FORKL NOP 	 'KLAST' 
0683 13027 000200 FORNT DEC 128 	'NT' 
0684* 
0685 13030 000000 FORT 	DEC 0. 	FLOATING PT WORK SPACE 
0686 13032 000000 FORTI DEC 0. 
0687* SINE TABLE 
0688 13034 062205 FORST DEC 0.02454123,0.04906767,0.07356456,0.0980171 
0689 13044 076531 DEC 0.12241068,0.14673047o0.17096189,0.195C9C3 
0690 13054 070056 DEC 0.21910124J0024298018,0.26671276,0.2902046 
0691 13064 050115 DEC 0.31368174,0.33688985,0.35909504,0.3326034 
0692 13074 063675 DEC 0.40724131a0.42755509,0.44961133,0.4713:67 
0693 13104 077056 DEC 0.49289819,0.51410274,0.53499762,0.5555702 
0694 13114 044664 DEC 0.57580819,0.59569930,0.61523159,0.6343932 
0695 13124 051633 DEC 0.65317284,0.67155895,0068954054,0.7071057 
0696 13134 056264 DEC 0.72424708,0074095113,0.75720885,0.7730104 
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0697 13144 062350 DEC 0.76834643,0880320753,0.61758481,0.314696 
0698 13154 066044 DEC 0084485357a0.85772861,0.07005699,P.681' :212 
0699 13164 071125 DEC 0.139322430,000398929.0.91420976,0.9238795 
.0700 13174 073554 DEC 0.93299280,004154407,0.94952018,0.9569403 
0701 13204 075535 DEC 0.96377607,007003125/0.97570213,0.9807352 
0702 13214 077035 DEC 0095527764,0.98917651,0099247953,0.9951847 
0703 13224 077647 DEC 0.99729046,0.99879546,0099969882,1.0000000 
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0705* 	SUBROUTINE TO SORT COMPLEX TRANSFORM INTO TUC TPAN0FORN: CF 
0706* REAL DATA 
0707* INPUT COMPLEX TRANSFORM, PEAL X ( PTR IN 'FO0X'), II AGINL0Y 
0706* (PTR IN 'FURY') 
0709* OUTPUT X(0) TO N(126) REAL 1, X(129) TO .70(255) IMAGINARY 1 
0710* 	Y(0) TO Y(128) REAL 2, Y(129) TO Y(255) IMAGINARY 2 
0711* 
0712* MO), X(123), Y(0), Y(128) ARE ALREADY CORRECTLY POSITI -:NEE 
0713* 
0714 13234 000000 FOR2P NOP 
0715* FIRST SPLIT SYMMETRICAL AND ANTISYN1IETRICAL PATS IN SITU; TLIS 
0716* LEAVES THE IMAGINARY PARTS TRANSPOSED. 
0717 13235 061332 	LDA BM177 	SET I COUNT 
0718 13236 072771 	 STA FORI 
0719 13237 061464 	 LDA FORM= 	GET CORRESPONDING PTR 
0720 13240 041356 	 ADA 32 	 STARTING AT X(1) 
0721 13241 065464 	 LDB FORK 	AND SYMMETRICAL PTR 
0722 13242 045455 	 ADD 9776 	STARTING AT X(255Y 
0723 13243 073007 FOR21 STA FORX1 	SET UP POINTERS 
0724 13244 043006 	 ADA FOPXY 
0725 13245 073013 	 STA FORY1 
0726 13246 077010 	 STB FORX2 
0727 13247 047006 	 ADD FOPXY 
0726 13250 077014 	 STD FORY2 
0729 13251 104200 	 DLD FOPX1,I T=X(I) 
0730 13253 104400 	 DST FORT 
0731 13255 105000 	 ABS -FAD 	X(I)=(T4-X(256-I))02 
07 32 13256 113010 	 DEF FCRX2,I 
0733 13257 115161 	 JSB 
0734 13260 177777 	 DEC -1 
0735 13261 104400 	 DST FCRX1,I 
0736 13263 104200 	 DLD FORX2,I X(256-I)=(X(256-I)-T)02 
0737 13265 1e5e20 	 ABS -FSI3 
0738 13266 013030 	 DEF FORT 
0739 13267 115161 	 JS3 P02,I 
0740 13270 177777 	 DEC -1 
0741 13271 104400 	 DST FGRX2,I 
0742 13273 104200 	 DLD FORY1,I T=Y(I) 
0743 13275 104400 	 DST FORT 
0744 13277 105000 	 ADS -FAD 	Y(I)=(T+Y(256-I))/2 
0745 13300 113014 	 DEF FORY2,I 
0746 	13301 115161 	 JSB 772,I 
0747 13302 177777 	 DEC -1 
0740 13303 104400 	 DST FORY1,I 
0749 13305 104200 	 ,DLD FORT 	Y(256-I)=(T-Y(256-I))/2. 
0750 13307 105020 	 ADS -FSD 
0751 	13310 113014 	DEF FORY2,I 
0752 	13311 115161 	 JSB PW2,I 
0753 13312 177777 	DEC -1 
0754 13313 104400 	 DST FORY2,I 
0755 13315 063007 	 LDA FORX1 	UPDATE POINTERS 
0756 13316 041356 	 ADA B2 
0757 13317 067010 	 LDB FCRX2 
0758 13320 045336 	 ADD EM2 
0759 13321 036771 	 ISZ FORI 	COUNT I 
0760 13322 027243 	 JMP FOR21 	CONTINUE I COUNT 
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0761* NGU SHUFFLE THE INAGINARY PARTS 
0762 13323 061332 LDA 2N177 SET I COUNT 
0763 13324 072771 STA FOPI 
0764 13325 061464 LDA FCR:: GET CORRESrONDING POINTER 
0765 13326 041454 ADA 9402 STAF.TING AT X(129) 
0766 13327 065465 LDS FOP.Y AND SYHMETRICAL POI1TE° 
0767 13330 045455 ADD D776 STARTING AT Y(255) 
0768 13331 073007 F0822 STA Fonxl SET UP PCINTEi 
0769 13332 077013 STI3 FORY1 
0770 13333 104200 DLD FORX1,1 T=N(128+I) 
0771 13335 104400 DST FORT 
0772 13337 104200 DLD FORYI,I X(128i-I)=Y(256-I) 
077 3 13341 104400 DST FORX1,I 
0774 13343 104200 DLD FCRT Y(256-1)=7 
0775 13345 104400 DST FORY1,I 
0776 13347 063007 LDA Fonxi UPDATE POINTERS 
0777 13350 041356 ADA 132 
0778 13351 067013 LDE FORY1 
0779 13352 045336 ADD DM2 
0780 13353 036771 Isz FOnI CO7NT 
0781 13354 027331 tjMF. FOR22 COATTINUE I COUNT 
0782 13355 127234 a110  F0R2R,I DONE 
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SUBROUTINE TO ACCUMULATE PCWER AND CROSS SPECTRA 
WITH STATISTICS FOR FLUCTUATION :iND TREND TESTI. 

0786 13356 000000 	FORAC IJOP 
0787* SECTION FOR I=0 AND 128 
0788 13357 061344 	LDA 13N200. 	.SET 	I 	c07:1iT 
0769 13360 072771 7•1'‘A r071 
0790 13361 061466 LDA FORP1 	SET Ur POINTER" 
0791 13362 072776 STA FORJ1 	ri 
0792 13363 061467 LDA FORP2 
0793 13364 072777 STA FORJ2 	P2 
0794 13365 051470 LDA FCRV1 
0795 13366 073000 STA FORJ3 	VI 
0796 13367 061471 LDA FORV2 
0797 13370 073001 STA FORJ4 	V2 
0798 13371 061472 LDA. FORT1 
0799 13372 073002 STA FORJ5 
0800 13373 061473 LDA FCRT2 
0801 13374 073003 STA FORJ6 	T2 
0802 13375 065474 LDB FORC 
0803 13376 061464 LDA FORX 
0804 13377 073007 	FORA2 STA FORX1 	X REAL 
0805 13400 043006 ADA FORX7 
0806 13401 073013 STA FORY1 	Y REAL 
0807 13402 076774 STB FORIJ 	C REAL 
0803 13403 104200 DLD FOTO:101 	T=X(I)f2 
0809 13405 105040 ABS -FOP 
0810 13406 113007 DEF FOR701,I 
0311 13407 104400 DST FORT 
0812 13411 105000 ABS -FAD 	R1(I)=P1(I)+7 
0813 13412 112776 DEF FORJ1,I 
0814 13413 104400 DST F0041,1 
0815 13415 104200 DLD 70n7 	7.71(I)=1.71(i)+T?2 
0816 13417 105040 ADS -FOP 
0817 13420 013030 DEF FORT 
0818 13421 105000 ABS -FAD 
0819 13422 113000 DEF FORJ3,I 
0320 13423 104400 DST FORJ3,I 
0821 13425 104200 DLD FORT 	71(1)=71(I)+T*SN 
0822 13427 105040 ABS -FOP 
0823 13430 101475 DEF FORSN,1 
0824 13431 105000 ABS -FAD 
0325 13432 113002 DEF FORJ5,I 
0026 13433 104400 DST FORJ5,I 
0827 13435 104200 DLD F0271,I 	T=Y(1)t2 
0828 13437 105040 ABS -FMP 
0329 13440 113010 DEF FORY1,I 
0830 13441 104400 DST FORT 
0631 13443 105000 ABS -FAD 	P2(I)=P2(I)+T 
0832 13444 112777 DEF FORJ2,I 
0833 13445 104400 DST FORj2,I 
0834 13447 104200 DLD FORT 	V2(I)=V2(I)+Tt2 
0835 13451 10504o ABS -FAP 
0836 13452 013030 DEF FORT 
0337 13453 105000 ABS -FAD 
0838 13454 113001 DEF ForJ4,I 
0839 13455 104400 DST FORJA,I 

TO020.10::° 
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0840 13457 104200 DLD FORT 	T2(I)=T2(I)+T*SN 
0841 13461 105040 ADS -FMP 
0842 13462 101475 DEF FORSN,I 
0843 13463 10500E ABS -FAD 
0644 13464 113003 DEF FURJ6,1 
0345 13465 104400 DST FORJ6,I 
0846 13467 104200 DLD FORX1,I 	C(I)=C(I)+X(I)*YCI) 
0847 13471 105040 ABS -FMT' 
0848 13472 113013 DEF FORY1,I 
0849 13473 105000 ABS -FAD 
0850 13474 112774 DEF 
0851 13475 104400 DST FORIJ,1 
0852 13477 062771 LDA FORI 	1=126? 
0853 13500 002020 SSA 
0854 13501 027701 JMP FORA3 	NO; GO DO 1=1,127 
0855 13502 104200 DLD FORSN,I SN=SN+I 
0856 13504 105000 ABS -FAD 
0857 13505 001302 DEF FL1 
0858 13506 104400 DST FORSN,I 
0859 13510 127356 JMP FORACJI YES; DONE 
0860* MAIN SECTION; 	1=1,127 
0861 13511 041356 FORA! ADA 32 	SET NEW POINTERS 
0862 13512 073007 STA FORM 	X REAL 
0863 13513 041453 ADA 8400 
0864 13514 073010 STA FORX2 	X IE 
0865 13515 043006 ADA FORXY 
0866 13516 073014 STA FORY2 	Y IM 
0867 13517 041345 ADA 5M400 
0868 13520 073013 STA FORY1 	Y REAL 
0869 13521 045356 ADB B2 
0870 13522 076774 STD FORIJ 	C REAL 
0871 13523 045453 ADB 8400 
0372 13524 076775 ST9 	 C IE 
0873* MAIN SECTION; ARITHMETIC FA7T 
0674 13525 104200 DLD FORX1,I T=2*((I)12-104(J)12) 
0875 13527 105040 ABS -FMR 
0876 13530 113007 DEF FOX1,1 
0877 13531 104400 DST FORT 
0878 13533 104200 DLD FORX2,I 
0679 13535 105040 ABS -FMP 
0880 13536 113010 DEF FORX2,I 
0881 13537 1e5000 ABS -FAD 
0882 13540 013030 DEF FCflT 
0883 13541 115161 JSB Pi2,I 
0634 13542 000001 DEC 	1 
0885 13543 104400 DST FORT 
0886 13545 105000 ADS 	-FAD 	P1(1)=1'ICI)+T 
01367 13546 112775 DEF 
0838 13547 104400 DST FORJ1,I 
0689 13551 104200 DLD FO:1T 	V1(I)=V1(I)+T12 
0890 13553 105040 ABS -FMP 
0891 13554 013030 DEF FORT 
0892 13555 105000 ABS -FAD 
0893 13556 113000 DEF FORJ3,1 
0894 13557 104400 DST FURJ3,I 
0895 13561 104200 DLD FORT 	TI(I)=TI(I)+T*SN 
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0896 13563 	105040 !DS -iNP 
0897 13564 	101475 DEF FU1 ISN,1 
0898 13565 	105000 ADS -FAD 
0899 13566 	113002 DEF FURJ5,I 
0900 13567 	104400 DST FURJ5.1 
0901 13571 	104200 DLD FORY1,I T=2*(Y(I)T2+y(j)?2) 
0902 13573 	105040 AES -FNP 
0903 13574 	113013 DEF FORY1,1 
0904 13575 	104400 DST FORT 
0905 13577 	104200 DLD FORY2,I 
0906 13601 mule ABS -FMP 
0907 13602 	113014 DEF FURY2,1 
0908 13603 	105000 ABS -FAD 
0909 13604 013030 DEF FORT 
0910 13605 	115161 JSB 1742,I 
0911 13606 	000001 DEC 	1 
09 12 13607 	104400 DST FORT 
0913 13611 	105000 ABS -FAD P2(I)=P2(I)+T 
0914 13612 	112777 DEF FORJ2,I 
0915 13613 	104400 DST F0R012,I 
0916 13615 	104200 DLD FORT V2(I)=7J2(I)+Tt2 
0917 13617 	105040 ABS -FM? 
09 18 13620 013030 DEF FORT 
0919 13621 	105010 ABS -FAD 
0920 13622 	113001 DEF FORJ4,I 
0921 13623 	104400 DST 	7Ont.14,I 
0922 13625 	104200 OLD FCRT T2(I)=T2(I)+T*3N 
0923 13627 	105040 ABS -Fh7 
0924 13630 	101475 DEF FO7SNJI 
0925 13631 	105000 ABS -FAD 
0926 13632 	113003 DEF Fortits,I 
0927 13633 	104400 DST FORIJ,I 
0928 13635 	104200 DLD Fon1:1,I C(I)=C(I)-1-2*C,:(I)*Y(I)+:.(J)Y(U)) 
0929 13637 	105040 ABS -Fm:' 
0930 13640 	113313 DEF 
0931 13641 	104400 DST FCRT 
0932 18643 	104200 DLD FC2JI 
0933 13645 	105040 ABS -FAF 
0934 13646 	113014 DEF FORY2J1 
0935 13647 	105c00 ABS -FAD 
0936 13650 	013030 DEF FORT 
0937 13651 	115161 JSB 7V2,1 
0938 13652 	cooclei DEC 	1 
0939 13653 	105000 ADS -FAD 
0940 13654 	112774 DEF FORIJ,I 
0941 13655 	104400 DST FORIJ,I 
0942 13657 	104200 DLD FOR7:1JI O(J)=C(J)+2*(X(J)*Y(I)-(1)*Y(J)) 
0943 13661 	105040 AjS -FNP 
0944 13662 	113014 DEF FORY2,I 
0945 13663 	104400 DST FORT 
0946 13665 	104200 DLD FOFX2,I 
0947 13667 	105040 ABS -Flip 
0948 13670 	113013 DEF FORY1,I 
0949 13671 	105020 ABS -FSB 
0950 13672 013030 DEF FORT 
0951 13673 	115161 JSB PU201 
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0952 13674 000001 DEC 1 
0953 13875 105000 ABS -FAD 
0954 13676 112775 DEF FonJ1,I 
0955 13677 104400 DST FORJI,I 
0956* END OF MAIN ARITHMETIC SECTION; 
0957 13701 036776 FORA3 151 Fcnal 	P1 
0958 13702 036776 ISZ FORJ1 
0959 13703 036777 ISZ FORJ2 	P2 
0960 13704 036777 ISZ FORJ2 
0961 13705 037000 ISZ FORJ3 	V1 
0962 13706 037000 ISZ FORJ3 
0963 13707 037001 ISZ FORJ4 	72 
0964 13710 037001 ISZ FORJ4 
0965 13711 037002 ISZ 70RJ5 	T1 
0966 13712 037002 ISZ FORJ5 
0967 13713 037003 ISZ FORJ6 	T2 
0968 13714 037003 ISZ FORJ6 
0969 13715 063007 LDA FORX1 	X,Y 
0970 13716 066774 LDB FORIJ 	C 
0971 13717 036771 ISZ FURL 	COUNT I 
0972 13720 027511 JMP FORA1 	CONTINUE 
0973* SET UP FOR 1=128 
0974 13721 041356 ADA 82 
0975 13722 045356 ADB B2 
0976 13723 027377 JMP FORA2 

STEP POINTE-.!3 
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'NEW START OF TEXT + VERSION ID 
0979 13724 000000 	TEXT OCT 0 
0980 13725 000000 OCT 
0981 13726 041455 ASC 6,C-ONCA0,V151 	LEAD IN EESSA3E 
0982 13734 043015 OCT 43015 
0983 13735 	 BUFBG EQU * 
0984* 
0985* XFORM BASE PAGE WORK SPACE 
0986 01463 ORG 14638 
0987 01463 000000 	FCRDI NOP FFT TRANSFCRM DIRECTION 
0988 01464 000000 	FORX NOP FFT REAL ARPAY 
0989 01465 000000 	FORM NOP FFT 	IMAGINARY ARRAY 
0990 01466 000000 	FORP1 NOP FFT POWER SPECTRUM 1 
0991 01467 000000 	FORP2 NOP FFT POWERSPECTRUM 2 
0992 01470 000000 	FORV1 NOP FIT POWER VARIANCE 1 
0993 01471 	000000 	FORV2 NOP FFT POWER VARIANCE 2 
0994 01472 000000 	FORT1 NOP FFT POWER TREND 
0995 01473 000000 	FORT2 NOP FFT POWER TPEND 2 
0996 01474 000000 	FORC NOP FFT CROSS S,PECT7A 
0997 01475 000000 	FORSN NOP FFT SERIAL NUNBE7-  
0998 01476 000000 	:u-nmo NOP STORAGE FOP OPTION 
0999 01477 000000 	XFRMC NOP COUNT FC? APRAYS 
1000 01500 001464 	NFRM1 DEF FORX 
1001 01501 	000000 	XFRNP NOP POINTER TO ARRAY TABLE 
1002 01502 000000 	NFRML NOP POINTER TO LENGTL TABLE 
1003 01503 	001504 	XFR112 DEF 44+1 	LENGTH TABLE 
1004 01504 000777 DEC 511,511,257,257,257,257,257,257,511,1 
1006* 
1006* 
1007* ' 	OMCAL PROGR1Ii CONSTANTS ETC 
1008 01175 	 FLAG EQU 11753 
1009 00542 	 PUSILJ EW 5423 
1010 06706 	 ARG EQU 67063 
1011 00220 	 ERROR EQU 2202 
1012 10664 	 .RCLY EQU 10664D 
1013 72660 	 FLT EQU 726602 
1014 72720 	 FDV EQU 727202 
1015 73000 	 FAD EQU 730082 
1016 72760 	 FSB LOU 7276015 
1017 72740 	 FLAP EGU 7274E,3 
1018 01134 	 IFX -LOU 11343 
1019 01302 	 FL1 Ecu 1302n 
1020 01174 EON 11740 
1021 01133 	 GT1 *LOU 1133D 
1022 01405 	 354 LOU 14050 
1023 01356 	 32 EWU I3561.3 
1024 01453 	 8400 LOU 1452 
1025 01346 	 711TH EQU 13462 
1026 01444 	 5200 EQU 14440 
1027 01415 	 B100 EQU 14158 
1028 01370 	 320 LOU 137013 
1029 01337 	 2N4 EQU 13372 
1030 01344 	 3m20e LOU 13449 
1031 01336 	 3M2 3013 1336P 
1032 01317 	 5147 EQU 13173 
1033 01455 	 5776 EQU 14555 
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1034 01454 3402 	EGU 14542 
1035 01332 3M177 EQU 13323 
1036 01341 BM2C 	EQU 	13413 
1037 01342 BM40 	EQU 13428 
1038 01374 840 	EQU 	13741] 
1039 01343 BMOC EQU 134313 
1040 01360 84 	EQU 	136013 
1041 01340 3M10 	EQU 	134OE 
1042 01433 3123 	EQU 14338 
1043 01420 3106 	EQU 14203 
1044 01173 co:t 	EQU 	11732 
1045 01432 B122 	EQU 14323 
1046 01153 FCN 	EQU 1153E 
1047 01363 1310 	EQU 	13633 
1048 01320 EQ'J 	13203 
1049 01345 3M400 EQU 13453 
1050 00652 CHAR 	EQU 6528 
1051 06717 GTAPG EQU 67173 
1052 01161 FU2 	EQU 	1161B 
1053 01070 GTL 	EQU 10703 
1054 00634 PT1 	EQU 6348 
1055* 
1056 END 
** NO Emons* 
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0001 	 ASNB,AJL 
0003* 	FUNCTION'' V152F 
009:4*FSW,m0DIFIED FAP 
C005* 
0006* 	SELECT CODE ASSIGNMENTS 
0007 	00022 	 ORG 22B 
0008 	00022 	114031 	AP 	JS3 31BAI 	ACOUSTIC 
0009* 
0010* INTERRUPT LINK 
0011 £0031 * ORG 	alp 
0012 00031 011171 DEF APIR 
0013* 
0014* UPDATE TEXT POINTERS 
0015 00654 ORG 654E 
0016 00654 012223 DEF BUFI3G 
0017 00655 012223 DEF BUF3G 
0013 00656 012223 DEF BUFBG 
0019 00657 012212 DEF TENT 
0020* 
0021* NE'i FUNCTION NAHES 
0022 00704 ORG 7041 
0023 00704 001167 FSW 	OCT 	1167 
0024 00705 000060 FAP 	OCT 60 
0025* 
0026* NEW FUNCTION ROUTINE POINT 7S 
0027 00734 ORG 734E 
0028 00734 011131 PSW 	DEF XSW 
0029 00735 011141 Pi P 	DEF XAr 
0030* 
0031* TEST FO'? NEw FUNCTIuk,3 
0032 05237 ORG 523713 
0033 05237 050705 CPA FAP 	AP 
0034 0524e 124735 JMP PAP,I 
0035 05241 050704 CPA FSW 	SW 
0036 05242 124734 PSW,I 
0037* 

POSITIONING 
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0E39* 	NEW FUNCTIONS 
0040*FSU,READPVIITE S0ITC1i liECISTEr 
0041 11131 	 ORG 11131B 
0042 11131 061175 NSW 	LDA FLMC 
C043 11132 065176 	LDD FLAC+I 
0044 11133 115134 	J513 IF0AI 
0045 11134 070001 	:TA 1 
0046 11135 102501 	LIA 1 
0047 11136 106601 	OTB 1 
0048 11137 105120 	CCT 105120 FLOAT 7LE0ULT 
0049 11140 125174 	JMP EFX,I 
0050* 
0001*FAP,READ ACOUSTIC POSITIONING DATA 
0052* 	RESET ON —VE ARG 
0053 11141 102722 NAP 	STC Ar 	Turli 	I!:TERFACE 
0054 11142 061175 	LDA FLAG 	GET 07TICfl 
0055 11143 002003 	SzAJnS5 	zEro? 
0056 11144 027152 	JMP'*+6 
0057 11145 107722 	CLC AP,C 	NO;TUT_L 07F II.1'2,717AC: 
0058 11146 063206 	LDA APO 	START OF =PET 
0059 	11147 073210 	STA Ari 	RESET rOI:;TE-:!7 
0060 11150 073211 
	

STA APO 
0061 
	

11151 125174 
	

JNP EFN,I 
0062 11152 067211 xAri LDB rsPO 

	
ANY DATA •'.'ET? 

0063 11153 057210 
	

CPI3 API 
0064 11154 027164 	4.00P AP0T 
	

NC; GO !:AIT 
0065 11155 1600G1 
	

LDA 1,1 
	

CET DATA 
0066 11156 00600/i 
	

INB 
	

STBF POINTE". 
0067 11157 057207 
	

CPL APE 
	

END OF BUFFET? 
0068 11160 067206 
	

LDB APO 
	

YES; /1ESET TO START 
0069 11161 077211 
	

STB APO 
	

32T 	DWFFE7 777 
0070 11162 105120 
	

OCT 105120 
	

FLOAT DATA 
0071 	11163 125174 
	

• 	

EFX, I 
0072* 
0073 11164 105501 APWT LIB 1 
	

READ SITCIIEF,  

	

'0074 11165 006021 
	

SSJonSS 
	

CF IjAITINS? 
0075 	11166 027151 
	

JMP :',10,T1+8 
	

LO; ".—"f ,GAIL 
0075 11167 107722 
	

CLC AP,C 
	

YES; T'J9J OFF II:TETFAS: 
0077 11170 024231 
	

• 	

1'ECOV 
	

AND QUIT 
0078* 
0079* 	INTERrUPT nuUTME; PTJT DATA IN ;;TTF7E7-1 
0030 11171 000000 API" NOP 	 INTE07UPT COEES 
0001 11172 073205 
0032 11173 102522 
0003 11174 173210 
0084 11175 06321( 
0085 11176 034000 
0086 11177 053207 
0087 11200 P63206 
0088 11201 c73210 
0089 11202 063205 
0090 11203 103122 
0091 11204 127171 
0092* 
0093 11205 C00000 ArA 
0094 11206 011212 APO 

STA APA 
LIA AP 
STA API,I 
LDA API 
ISZ 0 
CPA APE 
LDA APO 
STA API 
LDA APA 
CLF AP 
JNP APIR,I 

NOP 
DEF APBUF 

SAVE A ONLY 
`"FAD DATA 
STCPE IN B7.'FFE' 
it ET BUFFE7. POIT:7 
STEP 'YITI107T :/SE 0F E C' 
END OF BUFFE"? 
YES; RESET TO 00TA0T 

SET NET.1 	POII:TET 
TESTC717  A 
CLEAT: INTETFAC: FLAG 
r!ET!r FROi, INTE=r7 

STC7E FOR A 
STAT7T 0101 FO" BWFFET 
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V095 
O096 
0097 
0093 
0099 
01 00* 
0101* 
0102 

0004 #01 	OLCAL-F OVERLAY V152F 

11207 012212 	APE 	DEF APEND 	END TI7P FO- 
11210 	1'11212 	API 	ULF IDTIF 	INPUT 	777 	FO-. 
11211 	011212 	APO 	DEF 	AF5UF 	ouTrITT 	777 	Fr'OLA 
11212 	0000c;0 	ESS 	 LUFF EP 
12212 	 ArEND EQTJ * 	Et:D CF :-JUFFE 

STA7,7 OF TEXT 	VERSION ID 
12212 	00001'0 	TEXT 	OCT 	0 

TIFF:-.-  

0103 12213 	000000 OCT 0 
0104 12214 041455 ASC 6,C-ONCAL,7152 LEAD IN EE7.7i 

12215 	047516 
12216 	041501 
12217 	0'46054 
12220 053061 
12221 	032452 

0105 12222 	043015 OCT 43c15 I+C7‘ 
0106 12223 BUF13G * 
01C7 01174 EFX £QU 117':1J 
0108 01175 FLAG fif':,7 71751; 
0109 01134 1F EQU 1134L 
0110 00231 RECOV EOU 231E 
V111* 
0112 END 
*4 	NO ETT,G7.c;* 



PAGE 0002 	ONC/00-X OV:00iLAY V153X 

clE01 ZL 
0(:3* ' 	FUNCTION OVEILAY FC0i ST0,00ii°0 CF ..'':.AL 
0E04* V153N FSF,FAP(NUDIFIED) 
0005* 
00064,  SZLECT CODE ASSIONNENT0 
CC 27 00022 	 OIG 22r 
oora 00022 	114037 	AP 	JSE 3713,1 A00U0TIC 700ITIONI000 
0009* 
0010* NISC DEFINITIONS 
eeli 01217 	FLAG 	EQU 1217B 
0012 01153 	 INT, 	EQU 	1153B 
0013 01216 	EFX 	EQU 1216B 
0014 09231 	 RECOV EQU 231B 
0015 01176 	 DEL 	EQU 1176E 
0016* 
0017* INTERRUPT ROUTINE LIM 
0013 00037 	 ORG 37B 
0019 00037 012545 	DEF APIR ACOUSTIC 2CSITIC:;II 
0020* 
0C21* UPDATE TEXT POINTERS 
0022 0067 1 	 ono 671B 
0023 00671 	013577 	DEF BUFBC 
0024 00672 013577 	DEF BUF700 
0025 00673 C13577 	DEF BUFFO 
0026 C0674 013566 	DEF TEXT STA:1T OF !' "FFE° 
0027* 
0023* 1.4n: FUNCTICN DAMES 
c029 0070 	 CRG 7223 
0030 00732 	001167 	FSW 	OCT 	1167 
0031 00723 000060 	FAF 	CCT 60 
0032* 
0033* EZ0 FUNCTION 70t0TINE PCINTBRS 
0034 00752 	 ona .75213 
0035 0,0752 012504 	PSV 	DEF NSW 
0036 00753 012514 	PAP 	DEF XAP 
0027* 
0033* TEST FOR NEU FUNCTIONS 
0039 05225 	 ORG 522513 
0040 05225 050722 	CPA st 
0041 00225 	124752 	JEP 75W,1 
0042 05227 050723 	CPA FA? A? 
0043 05230 	124753 	JVF 



rAGE 0072 001 	ONCAL-X 

0045* 
0046* 	 FTTN0TICNS 
0247*FIA'.zAD WITE 

OVERLAY V153:' 

Tz!..ii -T:2-  
02/4 12504 CPG 1.75c4:3 
0049 12504 115153 :c,,Y.1 Jrn INT/I SUITcz 7E01 77E-  F7NcTIL: 
005 0 1255 ^n 1217 DEF :'LAC 
0051 12523 0702:n1 F'sTA 1 
0052 12507 10251 LIA 1 
0053 12510 106601 OTE 1 
0054 12511 115175 JSD D3L/I 
0055 12512 ..)01217 DEF FLAG 
0056 12513 125215 Jmr EF:":/1 
0057* 
0056*FAF,r.EAD ACUTISTIc POSITICNI1X /RESET OU -VZ Ar0 
0059 12514 	102722 NAP 	:",TO 	 TURN ON INTE7FAGE 
0060 12515 	061217 LDA FLAG 	GET OPTION 
0061 12516 	./C2003 SZA,.7.SS 	ZEPC? 
0062 12517 	026525 JNP *+6 	YES 
0063 1 252' 	107722 CLC AP/0 	TUFT, OFF M=FAGE 
0064 12521 	062562 LDA APO 	STATzT 	OF 1-:717172,-  
0055 12522 	072564 STA Ari 	RESET T'OINTEr7 
0056 12523 	072565 STA APO 
0067 12524 	125215 4711, 	EF:"/I 
0055 12525 	066565 ::AP1 	LDB "PC 	ANY DATA YET? 
2259 12526 	056564 CrB API 
0070 12527 	r,:26540 Jidir AMT 	I':0; 00 WAIT 
0 07 1 1253e 	160001 LDA 1/i 	YES.v:ET DA7A 
0072 12531 	006001 IN3 	 STEr POINT.T 
7073 12532 	!756563 CPL "PE 	END CF nUrFE-? 
0074 12533 	066562 LDD APe 	YES;!'!ESET TO 
0075 12534 	076565 APri 	SET NEw -3UFFE" POINTE-. 
0076 12535 	115176 IcD  DEiLssi 	FLOAT DATA 
0277 12535 	c,01217 DEF FLAG 
0075 12537 	125215 Jmp EFx/I 	EXIT 
0079* 
006 12542 	1065:,1 Arii:T 	LID 	1 	nzAD 	71.JITcHE7 
0031 12541 	006021 SS3/ nSS 	TIT :LD 	OF 	T:11'1:711:0? 
0032 12542 	026524 J.tin 	NC; 	TrY 
0033 12543 	107722 CLC A-JO 	yEs; T-7N OF trTL-FACE 
0064 12544 	024231 -.EGov 	AND VTIT 
00054 
00.66* INTE-7UPT "GUTILE; 	DATA IN MIFFEr 
00517 12545 	r00000 Arty: 	NOr 
0006 12545 	072561 STA APA 	sAVE 	0= 
0069 12547 	1(2522 LIA A7 	7.EAD DATA 
0090 12552 	172554 STA A7I,I 	'77.0-E 	IN 	7_.-FF:27 
0091 12551 	62554 LDA API 	GET EUFFEr. POINTE:" 
2092 12552 	4200 ISZ 	 STEP 	 TJqT.' 	OF 	L C7 
0093 12553 	052553 CPA APE 	MD OF rUFFE"? 
0094 12554 062552 LDA Are 	YES; 	EOET  TO STA -7 
0095 12555 	072534 STA API 	SET NEI! 3T,FFP7. rO/DTE- 
0096 12556 	762561 LDA AAA 	rEs7c-E A 
0097 12557 	103122 CLF AP 	CLEAP INTL-TAG:: FLAG 
0098 12560 	126545 Jilt" APIR0I 	 Fr O'•1 	INTE",n= 
0099* 
0120 12561 	0,.2.1 E01 APA 	::ur 	 STOrE FO" A 



PA3E 

eiri 

c004 

12562 

4'01 	MCAL-X C=LAY V153:: 

.A2566 	APO 	DEF ArrUF 	START :''Tr Fon r,try-ET,  
01C2 12561 013566 Arz DEF ATEND 	END rTr For 7UFF= 
01C3 12564 ?A2565 API DEF APPUF 	INPUT rTP TO 3171.7.zr 
0104 12565 C12566 APO DEF A73UF 	OUTPUT P17 FPO:: TIFFEr 
0105 12566 000000 Ar!'JF ESS 512 	DUFFER 
0106 13566 A7END Er,(J * 	END OF PUFF E7 
0107* 
0108* 
0109* NEW STAET OF TENT VERSION ID 
0110 13566 000000 TEXT CCT 0 
0111 13567 000000 OCT 0 
0112 13570 141455 ASC 6,C-ONCAL,V153 	LEP.D 

13571 047516 
13572 041501 
13573 046054 
13574 053061 
13575 032463 

0113 13576 054015 OCT 54015 
0114 13577 BUFBG EOU * 
0115* 
0116* 
”117 END 
** NO ERRORS* 
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0001 	 ASI113, A, L 
0003* 	OECAL FUNCTIONS V154F 
0004* FADC,FCLK,FTAG,FSAL,FSGT,FSW 
0005* ALSO FXIL 
0006* FADC FOR GUILDLINE PRODUCTION HODEL DIGITAL CTD 
0007* 
0006* 	SELECT CODE ASSIGNMENTS 
0009 00014 	 ORG 140 
0010 	 sur 
0011 00014 114035 PLOT JSB 35B,1 
0012 00021 	 ORG 212 
0013 00021 114040 CLOCK JSB 403,1 
0014 00022 114037 KIEL JSB 372,1 	KIEL MULTISCNDE 
0015 00023 114031 ADC 	JSB 313,1 	DISITIZEn 
0016* 
0017* 	INTERflUPT ROUTINE LINKS 
0018 00031 	 CRS 3113 
0019 00031 011444 ADCIJ DEF ADCIR 
0020 00037 	 ORS 373 
0021 00037 011156 	DEF KIELI 	KIEL NULT1SONDE 
0022 00040 031503 	DEF CLKI 	CLOCK 
0023* 
0024* 	UPDATE TEXT POINTERS 
0025 00654 	 07S 654E 
0026 00654 031602 	DEF 2UFE,S 
0027 00655 031602 	DEF DUFEG 
0026 00656 031602 	DEF BUFDG 
0029 00657 031571 	DEF TE00T 
0030* 
0031* 	NEI FUNCTION NAnES 
0032 00704 	 ORG 704E 
0033 00704 002203 FADC OCT 2203 
0034 00705 046054 FSAL OCT 46054 
0035 00706 046364 FSGT CCT 46364 
0036 00707 006613 FCLK OCT 6613 
0037 00710 050047 FTAS OCT 500,47 
0036 00711 001167 FSW 	OCT 1167 
0039 00712 026454 FKIEL OCT 26454 
0040* 
0041* 	NEW FUNCTION RCUTINE LINKS 
0042 00734 	 ORG 7342 
0043 00734 011206 FADC DEF 
0044 00735 031167 PSAL DEF .SAL 
0045 00736 031407 PSGT DEF XSGT 
0046 00737 031512 PCLK DEF XCLK 
0047 00740 031153 PTAG DEF XTAG 
0045 00741 031143 PSW 	DEF XSTi 
0049 00742 011131 ?KIEL DEF XKIEL 
0050* 
0051* 	7ECONFI3UPE PLCTTER INSTRUCTIONS 
0052 04425 	 ORG /14256 
0053 04425 103114 	CLF PLOT 
0054* 
0055 04406 	 CRG 44066 
0056 04405 102614 	OTA PLCT 
0057 04407 103714 	STC PLOT,C 



• 
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0058* 
0059* 

0003 #01 	ONCAL-F OVERLAY V154F 

TEST Fon NEW FUNCTIONS 
0060 05237 OSG 523733 
0061 05237 050705 CPA FSAL SAL 
0062 05240 124735 JMP PSAL,I 
0063 05241 050706 CPA FSGT SGT 
0064 05242 124736 JMP PSGT,I 
0065 05243 050707 CPA FCLH CLK 
0066 05244 124737 JMP PCLICJI 
0067 05245 050704 CPA FADC ADC 
0068 05246 124734 JMP PADC/I 
0069 05247 050711 CPA FSW SW 
0070 05250 124741 JMP 
0071 05251 050710 CPA FTAG TAG 
0072 05252 124740 JMP PTAGol 
0073 05253 050712 CPA FKIEL KIL 
0074 05254 124742 JMP PKIEL,I 
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0076* 
0077* 

0004 101 	CNCAL-F OVERLAY V154F 

NEU FUNCTIONS 
0078*FKIEL,READ DATA Fnol,  KIEL UNIVERSITY MULTISONDE 
0079 11131 CRG 	111312 
0080 11131 014542 	XKIEL JSB FUSIN./ GET STATUS AND COUNT OF MULTI SONDE 
0081 11132 006716 DEF GTARG-1 
0082 11133 006400 CLB SET UP TO CLEAR STAT710 AEU Car: 
0083 11134 103100 CLF 00 TURN OFF INTERRUPT 
0084 11135 063155 LDA KIELN GET COUNT 
0085 11136 073153 STA KIELO SAVE COUNT 
0086 11137 077155 STB KIELN RESET COUNT 
0087 11140 063154 LDA KIELS GET STATUS 
0088 11141 077154 STB KIELS RESET STATUS 
0089 11142 102100 STF 00 TURN ON INTERRVPT 
0090 11143 013677 AND ADCM4 MASK STATUS BITS 14-12 
0091 11144 001700 ALF ROTATE TO BITS 0-4 
0092 11145 105120 ABS -FLT MAKE FLOATING POINT 
0093 11146 104400 DST PT1,I STORE IN STATUS VA7IA2LE IN CALL 
0094 11150 063153 LDA KIELO GET COUNT 
0095 11151 105120 ABS -FLT MAKE FLOATING POINT 
0096 11152 125174 JMP EFX,I RETURN FRON FUNCTION 
0097* 
0098 11153 000000 	KIEL() NOP COUNT 
0099 11154 000000 	KIELS NOP STATUS 
0100 11155 000000 	KIELN NOP COUNTER 
0101* 
0102 11156 000000 	KIELI NOP INTERRUPT COMES HERE 
0103 11157 073201 STA KIELA SAVE A.REGISTER 
0104 11160 103100 CLF 0 TURN OFF INTERRUPT 
0105 11161 063202 LDA KIELP GET POINTER 
0106 11162 053203 CPA KIELE AT END? 
0107 11153 027167 JMP *+4 
0108 11164 037202 ISZ KIELP NO STEP POINTEP 
0109 11165 102522 LIA KIEL GET DATA 
0110 11166 173202 STA KIELP,I STORE IT 
0111 11167 137204 ISZ KIELC,I INCREMENT co!.;aT 
0112 11170 000000 NOP SHOULD NOT SKIP •BUT 
0113 11171 102100 STF 0 TURN ON INTERRUPT 
0114 11172 033154 IOR KIELS SAVE IN STATUS WORD 
0115 11173 073154 STA KIELS 	SAVE STATUS 
0116 11174 037 155 ISZ KIELN INCPENENT COUNT 
0117 11175 000000 NOP SHOULD NOT SKIP IF FUECTIOI, If: CA 
0118 11176 063201 LDA KIELA RESTORE A REGISTER 
0119 	• 11177 103722 STC KIEL,C READY FOR MORE DATA 
0120 11200 127156 JMP KIELI,I RETURN 
0121* 
0122 11201 000000 	KIELA NOP A REGISTER 
0123 11202 000000 	KIELP NOP BUFFER POINTER 
0124 11203 000000 	KIELE NOP END BUFFER 
0125 11204 000000 	KIELC NOP DATA COUNT 
0126 11205 003411 	KIELL ABS KIELF LENGTH OF KIEL BUFFER 
0127 03411 KIELF EQU 	1801 
0128* 
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0130*FADC,READ GUILDLINE DIGITAL CTD 
0131* 
0132 
0133 
0134 

PROGRAM CALLED PART 
11206 061175 	XADC 
11207 002002 
11210 027257 

LDA FLAC 
SZA 
JMP ADCC1 

TEST OPTION 

0135 11211 014220 ADCC2 JSB ERROR ERROR IF NOT INITIALISED 
0136 11212 006716 DEF GTARG-1 GET DESTINATION 
0137 11213 061070 LOA GTL TEST LENGTH 
0138 11214 043703 ADA ADCCL 
0139 11215 002021 SSA,RSS 
0140 11216 027222 JMP *+4 SHORT ENOUGH 
0141 11217 063703 LDA ADCCL SET SHORTER 
0142 11220 003004 CMA,INA 
0143 11221 071070 STA GTL 
0144* 
0145 11222 063724 LDA ADCTO SAVE 0/P POINTE'? 
0146 11223 073727 STA ADCPT 
0147 11224 063724 ADCC3 LDA ADCTO WAIT FOR DATA 
0148 11225 053723 CPA ADCTJ 
0149 11226 027225 JMP *-1 
0150 11227 104200 DLD ADCTO,I GET DATA 
0151 11231 037724 ISZ ADCTO STEP INPUT PTR 
0152 11232 037724 ISZ ADCTO 
0153 11233 104400 DST PM! OUTPUT TO ARRAY 
0154 11235 034634 ISZ PT1 STEP OUTPUT PTR 
0155 11236 034634 ISZ PT! 
0156 11237 035070 ISZ GTL DOESN'T SKIP 
0157 11240 035070 ISZ GTL COUNT 
0158 11241 027224 JMP ADCC3 
0159* 
0160 11242 063727 LDA ADCPT MAKE CORRECT DUFFER POINTER 
0161 11243 043703 ADA ADCCL 
0162 11244 053726 CPA ADCTE END OF BUFFER? 
0163 11245 063725 LDA ADCTO RESET TO START 
0164 11246 073724 STA ADCTO 
0165 11247 006400 CLE TURN IR OFF 
0166 1125C 103100 CLF 0 
0167 11251 063733 LDA ADCST GET STATUS 
0168 11252 077733 STE ADCST CLEAT) STATUS 
0169 11253 102100 STF 0 TURN IR ON AGAIN 
0170 11254 003004 CMA,INA NEGATE STATUS 
0171 11255 105120 ABS -FLT 
0172 11256 125174 JMP EFXrI 
0173* 
0174 11257 006400 ADCC1 CLB CLEAR MT FLAG 
0175 11260 077710 STE ADCMF 
0176 11261 002020 SSA TEST; - = TERMINATE 
0177 11262 027421 JMP ADCCX -VE; JUST TERMINATE 
0178 11263 065176 LDB FLAC+1 GET OPTION 
0179 11264 115134 JSE IFX,I CONVERT TO INTEGER NCH 
0180 11265 073702 STA ADCCN SAVE NCH 
0181 11266 003004 CMAJIWA NEGATE 
0182 11267 073704 STA ADCIIC SAVE -NCH 
0183 11270 041356 ADA B2 TEST SIZE 
0184 11271 002021 SSA, RSS OK IF 3 OR MORE 
0185 11272 014220 JSB ERROR TOO FEW CHANNELS 
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0156 11273 063702 	 LDA ADCCN GET NCH 
0187 11274 001000 	 ALS X2 FCR FP 
0188 11275 073703 	 STA ADCCL SET FP ARRAY LENGTH 
0189* COMPUTE ACTUAL BUFFER SIZES 
0190 11276 063711 	 LDA ADCBL MAX BUFFER LE 4TH 
0191 11277 006400 	 CLB SET UP FIXED PT DIV 
0192 11300 100400 	 DIV ADCCL RESULT = NO OF SETS 
0193 11302 100200 	 MPY ADCCL NO CF WORDS TO A 
0194 11304 041360 	 ADA 84 PLUS SPACE FOR ID AND TINE 
0195 11305 073712 	 STA ADCL SAVE BUFFER LENGTH 
0196 11306 063721 	 LDA ADCTL MAX T BUFFER LENGTH 
0197 11307 006400 	 CLB 
0198 11310 100400 	 DIV ADCCL NO OF SETS IN T BUFFER 
0199 11312 100200 	 MPY ADCCL NO OF WORDS IN T BUFFER 
0200 11314 043725 	 ADA ADCTO PLUS START 
0201 11315 073726 	 STA ADCTE =END OF T BUFFER 
0202* 
0203* READ "DEC", THE DECIMATION FACTOR 
0204 11316 014542 	 JSB PUSH) 	GET DEC 
0205 11317 006706 	 DEF ARG 
0206 11320 027325 	 JMP *+5 IF NONE, 	SET 1 
0207 11321 061175 	 LDA FLAG "DEC" TC A AND R 
0208 11322 065176 	 LDD FLAC+1 
0209 11323 115134 	 JSB CONVERT TO INTEGER 
0210 11324 003007 	 CMA,INA,SZA,RSS 	NEGATE, TEST ZERO 
0211 11325 003400 	 CCA IF NONE, 	SET 	1 
0212 11326 073706 	 STA ADCDC SET DECIMATION COUNT 
0213* TEST FOR ",14" NAG TAPE OPTION 
0214 11327 014316 	 JSB SPNOR GET NEXT CHARACTER 
0215 11330 051405 	 CPA B54 IS IT COMMA 
0216 11331 027405 	 JMP ADCC5 YES; 	GC TRY ":.1" 
0217* SET UP BUFFER-Sr 	STA71T ACQUISITION 
0218 11332 063715 	ADCC4 LDA ADCB1 SET 1ST BUFFER 
0219 11333 073713 	 STA ADCBI AS INPUT BUFFER 
0220 11334 073717 	 STA ADCMC AND FOR NT 0/P 
.0221 11335 043712 	 ADA ADCL MAIM END POINTER 
0222 11336 073714 	 STA ADCTE SET UP. END 
0223 11337 006400 	 CLB SET UP KIEL DUFFER 
0224 11340 073204 	 STA HIELC DATA COIR:TE2 
0225 11341 177204 	 STB KIELCol RESET TO ZERO 
0226 11342 073202 	 STA KIELP KIEL BUFFER POINTER 
0227 11343 043205 	 ADA HI ELL LENGTH CF BUFFER 
0228 11344 073203 	 STA ICIELE SAVE END POINT 
0229 11345 104200 	 DLD TAG TRANSFEFI TAG 
0230 11347 104400 	 DST ADCDI,I TO BUFFER 
0231 11351 037713 	 ISZ ADCBI STEP POINTE" 
0232 11352 037713 	 ISZ ADCBI 
0233 11353 104200 	 DLD XCL TRANSFU. TIME 
0234 11355 104400 	 DST ADCDIJI TC BUFFER 
0235 11357 037713 	 ISZ ADCBI STEP POIT:TER 
0236 11360 037713 	 ISZ ADCBI 
0237 11361 063725 	 LDA ADCTO CLEAR T 73/JFFEn 
0238 11362 073722 	 STA ADCTI WORD INPUT 
0239 11363 073723 	 STA ADCTJ SET INPUT 
0240 11364 073724 	 STA ADCTO IND OUTPUT 
0241 11365 003400 	 CCA SET 	E:;:nirING CC; NT 
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0242 11366 073707 STA ADCD FOP DECIMATION 
0243 11367 0024 00 CLA CLEATS CHANNEL COUNT 
0244 11370 073705 STA ADCCH SET CHANNEL COUNT 
0245 11371 073730 STA ADCTF CLEAR TRANSFER FLAG 
0246 11372 073154 STA NIELS CLEAR KIEL STATUS 
0247 11373 073155 STA KIELN CLEAR NIEL CCUNT 
0248 11374 063704 LDA ADCHC CHANNEL COUNT 
0249 11375 073676 STA ADCCT RESERT IT 
0250 11376 063426 LDA ADCIN EN3BLE FADCCO) 
0251 11377 073211 STA ADCC2 =TURN ON DIGITISATICE 
0252 11400 063731 LDA ADCIP ADCIO ADDRESS 
0253 11401 073430 STA ADCRT SET UP FOR FIRST in 
0254 11402 103722 STC KIEL,C START AOUIRING NIEL DATA 
0255 11403 103723 STC ADCJC START AOUIRING CTD DATA 
0256 11404 125174 JMP EFX,I 
0257* 
0258 11405 014401 ADCC5 JSB GETC PASS , 
0259 11406 115133 JSB GT1,I GET OPTION 
0260 11407 051426 CPA B115 M? 
0261 11410 027412 JMF ADCCM 
0262 11411 014220 JSB ERrcr, ILLEGAL OPT/ON 
0263 11412 037710 ADCCI•I /SZ ADCMF SET NT FLAG 
0264• 11413 060745 LDA BUNT ANY UNIT SELECTED? 
0265 11414 002021 SSA,RSS + = YES 
0266 11415 027332 JMP ADCC4 
0267 11416 002400 CLA DEFAULT TO ZETIC 
0268 11417 115136 JSB BSL,I SELECT UNIT ZERO 
0269 11420 027332 JMP ADCC4 
0270* 
0271 11421 063427 ADCC:: LDA ADCI3 DISABLE FADCCO) 
0272 11422 073211 STA ADCC2 
0273 11423 107723 CLC ADC,C 
0274 11424 107722 CLC KIELoC TURN OFF KIEL INTERFACE TOO 
0275 11425 125174 JMP EFK,I 
0276* 
0277 11426 014542 ADCIN JSB PUSHJ 
0278 11427 014220 ADCI3 JSB ERRUR 
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0280* 
0281* 
0282* 
0283* 
0284* 
0285* 

0008 #01 	ONCAL—F OVERLAY V154F 

ADC INTERRUPT ROUTINES FOR GUILDLINE DIGITAL 
ALL DATA IS OFFSET BINARY THE CHANNEL 
NUMBER IS IN BITS 	15-12,THE DATA IS IN 
BITS 0-11 

FOLLOWING ROUTINE ACTS AS A SWITCH TO APPROPRIATE 
0286* INTERRUPT ROUTINE 
0287 LST 
0288 11430 011570 	ADCRT DEF ADCIO POINTER TO CURRENT in 707/TINE 
0289 11431 063441 	LDA ADCA RESTORE A 
0290 11432 067443 	LDI3 ADCEO GET E AND 0 
0291 11433 	103101 	CLO CLEAR 0 
0292 11434 004036 	 SLEJELB SIGN TO EsSET 0 IF NESSARY 
0293 11435 	102101 	STO 
0294 11436 067442 	LDB ADCB RESTORE B REGISTER 
0295 11437 	103723 	STC ADC,C REENALE INTERFACE SENT PULSE 70 
0296 11440 127444 	JMP ADCIR,I RETURN FROM INTERRUPT 
0297 11441 000000 	ADCA 	NOP STORE FOR A 
0298 11442 000000 	ADCB 	NOP STORE FOR B 
0299 11443 000000 	ADCEO NOP "TOE FOR E AND 0 
0300* 
0301* 
0302* INTERRUPT ENTRY POINT 
0303 11444 000000 	ADCIR NOP INTERRUPT COMES HERE 
0304 11445 	106723 	 CLC ADC ONLY MERE SO I CAN SINULI:TE CTD 
0305 11446 073441 	STA ADCA SAVE A 
0306 11447 077442 	STB ADCB SAVE E REGISTER 
0307 11450 005520 	ERB, I3LS E 70 SIGN CLEAR LSB 
0308 11451 	102201 	SOC OVERFLOW SET 
0309 11452 006004 	INB SET LSE 
0310 11453 077443 	STB ADCEO SAVE E AND 0 
0311 11454 	102523 	LIA ADC GET DATA 
0312 11455 013677 	AND ADCM4 MASK CHANNEL NO 
0313 11456 053705 	CPA ADCCH COMPARE EXPECTED 
0314 11457 027466 	JMP ADC1 
0315 11460 002003 	SZA, RSS CHANNEL ZERO 
0316 11461 027472 	JMP ADC2 YES ,RESYNC 
0317 11462 063733 	LDP. ADCST NOT EXPECTED CH 
0318 11463 033734 	IOR ADCCE SET "CHANNEL ERROR" 
0319 11464 073733 	STA ADCST IN ADC STATUS 
0320 11465 063705 	LDA ADCCH GET CHANNEL 
0321 11466 043700 	ADC1 	ADA ADCIII SET NEXT EXPECTED 
0322 11467 073705 	STA ADCCH SET NET;Y EXPECTED CH. 
0323 11470 	102523 	LIA ADC GET DATA AGAIN 
0324 11471 	127430 	JMP ADCRT,I GO TO CURRENT IR ROUTINE 
0325* 
0326* 
0327 11472 063700 	ADC2 	LDA ADCH1 SET CH. 	1 NEXT EXPECTED 
0328 11473 073705 	STA ADCCH 
0329 11474 063733 	LDA ADCST SET CHANNEL ERROR 
0330 11475 033734 	IOR ADCCE IN STATUS 
0331 11476 073733 	STA ADCST 
0332 11477 063676 	LDA ADCCT GET CHANNEL COUNT 
0333 11500 053704 	CPA ADCHC IS IT AT START? 
0334 11501 	027570 	JMP ADCIO YES, THAN DON'T BOTHER RESYNC 
0335 11502 002400 	ADC3 	CLA PUT ZERO IN UNUSED CKANNELS 
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0336 11503 006400 CLB 
0337 11504 104400 DST ADCBI,I PUT IN BUFFER 
0338 11506 104400 DST ADCTI,I T BUFFER TOO 
0339 11510 037713 ISZ ADCBI 	STEP POINTER 
0340 11511 037713 ISZ ADCBI 
0341 11512 063730 LDA ADCTF 	XFER FLAG 
0342 11513 002003 SZA,RSS 	 AND IF WANTED 
0343 11514 027517 JMP *+3 
0344 11515 037722 ISZ ADCTI 
0345 11516 037722 ISZ ADCTI 	IN T BUFFER TOO 
0346 11517 037676 ISZ ADCCT 	STEP CHANNEL COUNT,DONE? 
0347 11520 027502 JMP ADC3 	NO 
0348 11521 063704 LDA ADCHC 	RESET CHANNEL COUNT 
0349 11522 073676 STA ADCCT 
0350 11523 027570 JMP ADCIO 	YES ,SET UP FOR NEXT DATA FRAME 
0351* 
0352 11524 013732 ADCI1 AND ADCM3 	MASK DATA BITS 0-11 
0353 11525 102601 OTA 1 	OUTPUT TO SWITCHES 
0354 11526 037707 ISZ ADCD 	COUNT DECIMATION 
0355 11527 027533 JMP *+4 
0356 11530 063706 LDA ADCDC 	RESET DECIMATION 
0357 11531 073707 STA ADCD 
0358 11532 037730 ISZ ADCTF 	SET TRANSFER FLAG 
0359 11533 063704 LDA ADCHC 	RESET CHANNEL COUNT 
0360 11534 073676 STA ADCCT 
0361* 
0362 11535 017430 ADCI2 JSB ADCRT 
0363* 
0364 11536 013732 AND ADC113 	MASK SUPPRESSION BITS t7-11 
0365 11537 043735 ADA ADCM6 	CONVERT TO 	2'S CO:7'LENENT 
0366 11540 073736 STA ADCSP 	SAVE SUPPRESSION 
0367 11541 017430 JSB ADCRT 	RETURN 
0368* 
0369 11542 013732 ADCI4 AND ADCI43 	DATA BITS 0-11 
0370 11543 043735 ADA ADCM6 	CONVERT TO 2'S COMPLEENT 
0371 11544 070001 STA 1 
0372 11545 063736 LDA ADCSP 	3ET SUPPRESSION 
0373 11546 104400 DST ADCBI,I 	PUT IN BUFFER 
0374 11550 104400 DST ADCTIJI 	PUT IN T BUFFE'=1 
0375 11552 037713 ISZ ADCBI 	STEP BUFFER POINTE7 
0376 11553 037713 ISZ ADCBI 
0377 11554 067730 LDB ADCTF 	TRANSFER FLAG 
0378 11555 006003 SZB,RSS 	 AND IF WANTED T 
0379 11556 027561 JMP *+3 
0380 11557 037722 ISZ ADCTI 	BUFFER PTR TOO 
0381 11560 037722 ISZ ADCTI 
0382 11561 037676 ISZ ADCCT 	ALL CHANNELS DONE 
0383 11562 027535 JMP ADCI2 	NO DO SOME ?ICRE 
0384 11563 063704 LDA ADCHC 	RESET CHANNEL COUNT 
0305 11564 073676 STA ADCCT 
0386 11565 002400 CLA CLEAR 
0387 11566 073705 STA ADCCH 
0388 11567 017430 JSB ADCRT 	READ CHANNEL ZERO 
0389 11570 002400 ADCIO CLA 
0390 11571 073730 STA ADCTF 
0391 11572 063722 LDA ADCTI 	CHECK T EUF PTR 
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0392 11573 053726 CPA ADCTE AT END? 
0393 11574 063725 LDA ADCTO SET TO START 
0394 11575 073722 STA ADCTI SET NEW T BUF rTn 
0395 11576 073723 STA ADCTJ AND LET FADC(0) READ 
0396 11577 063713 LDA ADCBI CHECK BUFFER PTP. 
0397 11600 053714 CPA ADCBE FULL? 
0398 11601 027604 JMP ADCFU YES; GO DEAL WITH IT 
0399 11602 017430 JSB ADCRT RESTORE B,E,0 AND RETUN 
0400 11603 027524 JMP ADCI1 NEXT IR IS CH 1 
0401* 
0402* BUFFER FULL; SWAP TO OTHER, WRITE TO MT IF REQUIRED 
0403 11604 063717 ADCFU LDA ADCMC WHICH BUFFER? 
0404 11605 053715 CPA ADC31 1ST? 
0405 11606 027670 JMP ADCF1 YES 
0406 11607 063715 LDA ADCBI WAS 2ND; 	SET 1ST 
0407 11610 073713 ADCF2 STA ADCBI SET START OF BUFFET' 
0403 11611 073720 STA ADCMD FOR MT ALSO 
0409 11612 043712 ADA ADCL MAKE FT R TO END 
0410 11613 073714 STA ADCBE SET END OF DUFFER 
0411 11614 006400 CLB SET UP TC SWAP 
0412 11615 103100 CLF 0 TURN OFF INTERRUPT 
0413 11616 073204 STA NIELC couNTEn 
0414 11617 177204 STB KIELC,I RESET TO ZERO 
0415 11620 073202 STA KIELP BUFFEn PG:(NTER 
0416 11621 043205 ADA KIELL BUFFER LENGTH 
0417 11622 073203 STA KIELE END POINT 
0418 11623 102100 STF 0 TURN ON INTERRUPT 
0419 11624 104200 DLL TAG GET TAG 
0420 11626 104400 DST ADCBI,I FOR NEW nEconr. 
0421 11630 037713 ISZ ADCBI STEP FTP TO TINE 
0422 11631 037713 ISZ ADCBI 
0423 11632 104200 DLD GET C=ENT TINE 
0424 11634 104400 DST ADCBI,I WRITE TO RECORD 
0425 11636 037713 ISZ NOCE' STEP PTR 70 DATA 
0426 11637 037713 ISZ ADCBI 
0427 11640 063710 LDA ADCMF MT 0/P ENABLED? 
0426 11641 002003 SZA,RSS 
0429 11642 027664 JMP ADCIX NO; 	EXIT 
0430 11643 115156 TSB DUU, I CHEO 	PREVIOUS NT ::FEr 
0431* THERE ARE CI74CUSTANCES IN WHICH THE FROGRAM 
0432* CAN HANG UP HERE 	BUT. IF IT DOES, YOU WERE 
0433* LOSING DATA ANYWAY. 
0434 11644 010755 AND BUFER 7-TRACK EDT, TIMING, PARITY 
0435 11645 033733 ICR ADCST ADD IN OTN7.R.STATUS EITs 
0436 11646 073733 STA ADCST SET IN 'STATUS' 
0437 11647 102513 LIA NTC GET MT STATUS ASIJ 
0438 11550 010761 AND BUFET TEST END OF TAPE 
0439 11651 002002 SZA 
0440 11652 027672 JMP ADCF3 GO SWAP TAPE UNITS 
0441* INITIATE :'NAG TAPE TRANSFER ON SELECTED UNIT 
0442 11653 063717 ADCF4 LDA ADCNC GET CORE PTT: FOR UT 0/P 
0443 11654 070773 STA EUPT SET 	IT 	IN NT 17,0UTINZ 
0444 11655 063712 LDA ADCL GET BUFFER. LENGTh 
0445 11656 043205 ADA KIELL LONGER FOP KIEL DATA 
0446 11657 003000 CMA NEGATE 
0447 11660 070774 STA BUL SET IT IN 	ROUTINE 
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0448 11661 115157 JSB 2UD, I SET UP DMA FOP WT:ITTE 
0449 11662 060750 LDA BUFWI BINARY WRITE 
0450 11663 115160 JSB BUC,I START TAPE IOVING 
0451 11664 063720 ADCIX LDA ADCHD SET AT COPE PTR. 
0452 11665 073717 STA ADCMC WE:'T 
0453 11666 017430 JSB ADCRT RETURN Facu INTE77ITRT 
0454 11667 027524 JmP ADCI1 NEXT IR IS on 
0455* 
0456 11670 063716 ADCF1 LDA ADCB2 WAS BUFFER 1; SET 2 
0457 11671 027610 JMP ADCF2 
0458* 
0459 11672 060745 ADCF3 LDA BUNT ONE TAPE FULL; SWAP 70 
0460 11673 021355 XOR B1 THE OTHER UNIT, 	SI;LPFING 
0461 11674 115136 452 BSL,I 0 AND 1 OR 2 AND 3. 
0462 11675 027653 JMP ADCF4 
0463* 
0464* POINTERS, COUNTS ETC. 
0465 11676 000000 ADCCT NOP COUNT CHANNELS 
0466 11677 070000 ADCM4 OCT 70000 MASK FOR CHANNEL NUMBER 
0467 11700 010000 ADCH1 OCT 10000 ONE CHANNEL 
0468 11701 000024 ADC11 OCT 24 EXPONENT INCREMENT FOP SUPPRE73I0 
0469 11702 000000 ADCCN NOP NO OF OUTPUT CHANNELS 
0470 11703 000000 ADCCL NOP LENGTH OF FP ARRAY 
0471 11704 000000 Apollo NOP -NO OF OUTPUT CHS. 
0472 11705 000000 ADCCH NOP EXPECTED CHANNEL U0 
0473 11706 000000 ADCDC NOF -DECIMATION CCUNT 
0474 11707 000000 ADCD 	NOP COUNT DECIMATIO1: 
0475 11710 000000 ADCTF NOP "M" FLAG; +=MT 0/P 
0476 11711 003410 ADCBL DEC 1800 MAXIMUM BUFFER 
0477 11712 000000 ADCL 	NOP ACTUAL BUFFER LENGTH 
0476 11713 000000 ADCDI NOP BUFFER INPUT POINTER 
0479 11714 000000 ADCTE NOF BUFFER CND POINTER 
0480 11715 011737 ADCS! DEF ADCBF BUFFER 1 
0461 11716 020705 ADCB2 DEF ADCBF+XIELF+1305 BUFFER 2 
0482 11717 000000 ADCMC NOP CORE FOR MT XFER 
0483 11720 000000 ADCMD NOF CORE FOR NEXT MT XFER 
0484 11721 001130 ADCTL DEC 600 MAX LENGTH T BUFF 
0485 11722 030013 ADCTI DEF ADCT 
0486 11723 030013 ADCTJ DEF ADCT T BUFFER SET PTR 
0487 11724 030013 ADCTO DEF ADCT T DUFFER OUTPUT PTR 
0488 11725 030013 ADCTO DEF ADCT START OF T BUFFER 
0489 11726 000000 ADCTE NOP END T BUFFER 
0490 11727 000000 ADCPT NOP CURRENT SET PTR 
0491 11730 000000 ADCTF Nor TRANSFER. FLAG 
0492 11731 011570 ADC I P DEF ADCIO FIRST 17 ROUTINE 
0493 11732 007777 ADCM3 OCT 7777 MASK 12 DATA BITS 
0494 11733 000000 ADCST NOP STATUS 
0495 11734 000010 ADCCE OCT 10 "CHANNEL ERROR" BIT 3 
0496 11735 174000 ADCN6 OCT 174000 CONVERT TO 2'S Com,. 
0497 11736 000000 ADCSF Nor 	STORE FOR SUPPRESSION 
0498 11737 000000 ADCBF DS'S KIELF+ICIELF+3610 	BUFFER 
0499 30013 000000 ADCT 	BSS 600 	TRANSFER BUFFER. 
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0501*FSW,READ/WRITE SWITCH REGISTER 
0502 	31143 061175 	XSW LDA FLAC 
0503 31144 065175 LDB FLAC+1 
0504 31145 115134 JSB IFX,I 
0505 31146 070001 STA 1 
0506 31147 102501 	• LIA 1 
0507 31150 106601 OTB 1 
0508 31151 105120 ABS -FLT 
0509 31152 125174 JMP 

• 0510* 
0511*FTAG,SET UP 32-3/T HEADER FOR 'FADC' NAGTAPE OUTPUT 
0512* 
0513 31153 061175 XTAG LDA FLAC 
0514 31154 065176 LDB FLAC+1 
0515 31155 115134 JSB IFX,I 
0516 31156 071117 STA TAG STORE TAG 
0517 31157 014542 Jps PUSHJ GET 2ND ARGUMENT 
0518 31160 006706 DEF IF 3NY 
0519 31161 125174 JMP EFX,1 NC 2ND ARGUMENT 
0520 31162 061175 LDA FLAC PICK UP 2ND ARGUNENT 
0521 31163 065176 LDB FLAC+1 
0522 31164 115134 JSB IFX,I CONVERT TO INTEGER 
0523 31165 071120 STA TAG+1 AND STOP.E 
0524 31166 125174 JMP EFX•I THAT'S ALL THERE IS TO IT 
0525* 
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0527*FSAL,SAL1NITY 
0528 	31167 	061175 

OVERLAY V154F 

LDA FLAG SAVE P 
0529 31170 065176 LDD FLAC+1 
0530 31171 073315 STA SALP 
0531 31172 077316 STB SALF+1 
0532 31173 014542 JSD PUSHJ GET T 
0533 31174 006706 DEF ARG 
0534 31175 014220 JSB ERROR NO T 
0535 31176 061175 LDA FLAC SAVE T 
0536 31177 065176 LDE FLAC+1 
0537 31200 073317 STA SALT 
0538 31201 077320 STB SALT+1 
0539 31202 014542 JSB PUSHJ GET C 
0540 31203 006706 DEF ARG 
0541 31204 014220 JSB ERROR NO C 
0542 31205 063317 LDA SALT PRESSURE CORRECTION 
0543 31206 067320 LDB SALT+1 T POLY 
0544 31207 115463 JSB POLY/I 
0545 31210 000003 DEC 3 
0546 31211 031323 DEF SAL! 
0547 31212 073321 STA SALT1 
0548 31213 077322 STE SALT1+1 
0549 31214 063315 LDA SALP P POLY 
0550 31215 067316 LDE SALP+1 
0551 31216 115463 JSE POLY/I 
0552 31217 000004 DEC 4 
0553 31220 031331 DEF SAL2 
0554 31221 105060 ABS -FDV P POLY/T POLY 
0555 31222 031321 DEF SALT! 
0556 31223 105000 ABS -FAD 
0557 31224 001302 DEF FL! 
0558 31225 073321 STA SALT1 
0559 31226 077322 STE SALT1+1 1+F FOLY/T POLY 
0560* 
0561 31227 063317 LDA SALT MAIN TEMPET1A7T7E Com-. 
0562 31230 067320 LEE SALT+1 
0563 31231 115463 JSB POLY/I 
0564 31232 000006 DEC 6 
0565 31233 031341 DEF SAL3 
0566 31234 105041 ABS -FM?' APPLY P 	T CORRECTION 
0567 31235 031321 DEF SALT1 
0568 31236 073321 STA SALT! 
0569 31237 077322 STE SALT1+1 
0570 31240 061175 LDA FLAC TO CONDUCTIVITY 
0571 31241 065176 LDE FLAC+1 
0572 31242 105060 ABS -FDV 
0573 31243 031321 DEF SALT! 
0574 31244 071175 STA FLAC RETURN MODIFIED CONDUCTIVITY 
0575 31245 075176 STE FLAC+1 TO FLAC 
0576* 
0577 31246 105020 ABS -FSE MAKE SMALL CORRECTIONS 
0578 31247 001302 DEF FL1 
0579 31250 105041 ABS -FMF C*(C-1) 
0580 31251 001175 DEF FLAG 
0581 31252 073321 STA SALT! 
0582 31253 077322 STB SALT1+1 
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0583 31254 063317 LDA SALT 	PRESSURE TERM 
0584 31255 067320 LDB SALT+1 
05E15 31256 115463 JSB POLY,I 
0536 31257 000002 DEC 2 
0587 31260 031363 DEF SAL5 
0588 31261 105041 ABS -FNP 
0589 31262 031315 DEF SALP 
0590 31263 073361 STA SAL4+4 
0591 31264 077362 STB SAL4+5 
0592* 
0593 31265 061175 LDA FLAG 	C-T TERMS 
0594 31266 065176 LDB FLAC+1 
0595 31267 115463 JSB POLY,I 
0596 31270 000002 DEC 2 
0597 31271 031367 DEF SAL6 
0598 31272 073357 STA SAL4+2 
0599 31273 077360 STB SAL4+3 
0600 31274 063317 LDA SALT 	COMBINE 
0601 31275 067320 LDB SALT+1 
0602 31276 115463 JSB POLY,/ 
0603 31277 000003 DEC 3 
0604 31300 031355 DEF SAL4 
0605 31301 105041 ABS -FMP 	*C*(C-1) 
0606 31302 031321 DEF SALT1 
0607 31303 073321 STA SALT1 
0608 31304 077322 STE SALT1+1 
0609* 
0610 31305 061175 LDA FLAC 	MAIN C TO S 
0611 31306 065176 LDB FLAC+1 
0612 31307 115463 JSB POLY,I 
0613 31310 000006 DEC 6 
0614 31311 031373 DEF SAL7 
0615 31312 105000 ABS -FAD 	ADD CORRECTIONS 
0616 31313 031321 DEF SALT1 
0617 31314 125174 JMP ZF::JI 	RESULT IN A AND 3 
0618* 
0619 31315 000000 SALP DEC O. 
0620 31317 000000 SALT DEC 0. 
0621 31321 000000 SALT1 DEC O. 
0622 31323 051422 SAL1 DEC 3.169E-4)3.0786E-2,1. 
0623 31331 067423 SAL2 DEC 6.166E-•15/5.4945E•10,1.60336F-5,0. 
0624 31341 137105 SAL3 DEC -.95646E-9,.663375E-7A-6218091E-5,.12272-3 
0625 31351 051022 DEC .200372E-1,.676513 
0626 31355 103551 SAL4 DEC ....46E-3,0.,0. 
0627 31363 117261 SAL5 DEC -2.9E-6,1.25E-.4 
0628 31367 137166 SAL6 DEC -4.E-3).442E.-1 
0629 31373 125506 SAL7 DEC .•1.3238,5.986244.-.10.61069,12.172 
0630 31403 071555 DEC 23.3567,-...08996 
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0632* 
0633* 
0634* 
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SINGLE PRECISION SIGMA T FUNCTION 
USES FORMULA DERIVED BY BENNETT AS A FIT 
TO DATA OF COX ET AL AND TO CLASSIC 

0635* DISTILLED WATER DATA 
0636 31407 	061175 XSGT LDA FLAG 	GET T 
0637 31410 065176 LDB FLAC+1 
0638 31411 	115463 JSB PCLY/I 
0639 31412 000004 DEC 4 
0640 31413 031457 DEF SGT2 
0641 31414 073460 STA SOT1+11 
0642 31415 077456 STB SGT1+9 	MOST SIG SALINITY CCEFF. 
0643 31416 	061175 LDA FLAC 	GET T AGAIN 
0644 31417 	065176 LDB FLAC+I 
0645 31420 	115463 JSB POLY,I 
0646 31421 000004 DEC 4 
0647 31422 031467 p0-  SGT3 
0648 31423 073453 STA SGT1+6 
0649 31424 077454 STB SGT1+7 	NEXT SAL CCEFF. 
0650 31423 061175 LDA FLAC 	T FOR THE LAST TIME 
0651 31426 065176 LDB FLAC+1 
0652 31427 	115463 JSB POLY,I 
0653 31430 000002 DEC 2 
0654 31431 	031477 DEF SGT4 
0655 31432 073451 STA SGT1+4 
0656 31433 077452 STB SGT1+5 	3PD SAL COEFF 
0657* 
0658 31434 014542 JSB PUSHJ 	GET SALINITY 
0659 31435 006706 DEF ARG 
0660 31436 014220 JSB ERROR 	NO SALINITY 
0661 31437 	061175 LDA FLAC 	S TO A 	3 
0662 31440 065176 LDB FLAC+1 
0663 31441 	115463 JSB POLY,I 
0664 31442 000005 DEC 5 
0665 31443 031445 DEF SGT1 
0666 31444 	125174 JMP EFX,I 	EXIT; 	RESULT II': A 	B 
0667* 
0668 31445 	131216 SGT1 DEC •.577E-6,95994E-•4/0.,0./7. 
0669 31457 045172 SGT2 DEC 	.7103E•4,•.90399E2/.70C23E•1,-.1321r 
0670 31467 	137623 SGT3 DEC 	+.96E..•6/.7674E-4/.37345E..-2...;!:S32:93 
0671 31477 057164 SGT4 DEC 	.563E-53,-.21192E-2 
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0673* 
0674*FCLX,REAL TINE CLOCH(IUTERRUPT 7OUTIaE) 
0675 31503 000000 CL <I NOP 	 CLOCK InTErrur7 
0676 31504 035115 	ISZ XCL-1-1 	STE" COUNT CF SECCEDS 
0677 31505 027510 	JMP CLKIX 
0678 31506 035114 	ISZ 	 OF 65536'S CF SECONDS 
0679 31507 000000 	NOF 	 SKIPS EVER': 137 'FF 
0680 31510 103721 CLKIK STC CLOCK,C IIEENADLE CLOCK 
0681 31511 127503 	JMP CLK1,I 
0682* 
0683*FCLK,REAL TIME CLOCK 
0684 31512 061175 XCLK LDA FLAC 	AIG 
0685 31513 002002 
0686 31514 027536 
0687 31515 061114 
068S 31516 105120 
0689 31517 115161 
0690 31520 000020 
0691 31521 071204 
0692 31522 075205 
0693 31523 061115 
0694 31524 105120 
0695 31525 002021 
0696 31526 027531 
0697 31527 105000 
0698 31530 031534 
0699 31531 105000 
0700 31532 001204 

SZA 
JMP XCLXS 
LDA XCL 
ABS -FLT 
JSB PW2,I 
DEC 16 
STA F3 
STE F3+1 
LDA XCL+1 
ABS -FLT 
SSA,RSS 
JMP *+3 
ABS -FAD 
DEF CLKFN 
ABS -FAD 
DEF F3 

0=READ TIME 

GET n.s 
FLCAT IT 
SCALE 2115 

SAVE 11.5 

GET L.S. 
FLOAT IT 
TEST SIGN 
+VE OK 

CONVERT TO UNSIGNED 
BY ADDING 65536 

ADD IN M.S. 

0701 31533 125174 	JMP EFX,I 
0702 31534 040000 CLKFN DEC 65536. 
0703* 
0704 31536 107721 XCLKS CLC CLOCK,C STOP CLOCK 
0705 31537 002020 	SSA 	+=SET TIM•IE 	START CLOCK 
07 06 31540 125 174 
0707 31541 065176 
0708 31542 115161 
0709 31543 177761 
0710 31544 071114 
0711 31545 075115 
0712 31546 115142 
0713 31547 115134 
0714 31550 071116 
0715 31551 003004 
0716 31552 105120 
0717 31553 105000 
0718 31554 001114 
0719 31555 115161 
0720 31556 000017 
0721 31557 115134 
0722 31560 065116 
0723 31561 004065 
0724 31562 001225 
0725 31563 075114 
0726 31564 071115 
0727* 
0728 31565 061356 

JMP EFX,I 
LOH FLAC+1 
JSB PW2,I 
OCT -17 
STA XCL 
STB XCL+1 
JSB ENTP,I 
JSB IFX,I 
STA XCL+2 
CMA,INA 
ABS -FLT 
ABS -FAD 
DEF XCL 
JSB PW2,I 
OCT 17 
JSB IFX,I 
LDB XCL+2 
CLE,ERB 
RAL, ERA 
STB XCL 
STA XCL+1 

LDA 82 

-=STOP CLOCK 
GET ARGUMENT .  
SCALE BY 21-13 

SAVE SCALED 

TRUNCATE TO INTEGE" 
GET MORE SIG 
AND SAVE IT 
-INTPT(X) 
BACK TO FLOATING POINT 
X-INTPT(X) 

SCALE IT PACK 

INTEGER PAPT, ROUNDED 
GET MORE SIG 
POSITION 
TRANSFER ODD BIT TO A 

SET CLOCK RATE 



PAGE 0017 #01 	ONCAL—F OVERLAY V154F 

0729 31566 	102621 	OTA CLOCK 
0730 31567 	103721 	STC CLOCK,C STa1T CLOCK 
0731 31570 	125174 	JMP EFX,I 
0732* 
0733* START NEW TEXT + VERSION ID 
0734 31571 	000000 	TEXT 	OCT 0 
0735 31572 000000 	 OCT 0 
0736 31573 041455 	ASC 6,C—ONCAL,V154 LEAD 
0737 31601 	043015 	OCT 43015 
0738 31602 	 BUFBG EQU * 
0739* 
0740* ONCAL CONSTANTS AND ROUTINE ENTRIES 
0741 01175 	 FLAC 	EQU 1175E 
0742 00542 	 PUSHJ EQU 5428 
0743 06706 	 ARG 	EQU 67068 
0744 00220 	 ERROR EQU 2208 
0745 72660 	 FLT 	EQU 726608 
0746 72720 	 FDV 	EOU 727208 
0747 73000 	 FAD 	EQU 730008 
0748 72760 	 FSB 	EQU 727608 
0749 72737 	 FMP 	EQU 727378 
0750 01134 	 IFX 	EQU 11348 
0751 01302 	 FL1 	EQU 13028 
0752 01174 	 EFX 	EQU 11748 
0753 01161 	 PW2 	EQU 11618 
0754 01114 	 XCL 	EQU 11148 
0755 06717 	 GTARG EQU 67178 
0756 01070 	 GTL 	EQU 10708 
0757 00634 	 PT1 	EQU 6348 
0758 01373 	 1337 	EQU 13738 
0759 01443 	 8177 	EQU 14438 
0760 00646 	 INCH 	EQU 6468 
0761 04042 	 OPTN1 	EQU 40428 
0762 00231 	 RECOV EQU 231B 
0763 01356 	 B2 	EQU 13568 
0764 01360 	 134 	EQU 13608 
0765 00316 	 SPNOR EQU 3168 
0766 01117 	 TAG 	EQU 11178 
0767 01367 	 B17 	EQU 13678 
0769 01426 	 8115 	EQU 14268 
0769 01156 	 BUW 	EQU 11563 
0770 00013 	 MTC 	EQU 138 
0771 01142 	 ENTP 	EQU 11428 
0772 00401 	 GETC 	EQU 4018 
0773 01133 	 GT1 	EQU 11338 
0774 01204 	 F3 	EQU 12048 
0775 10664 	 *POLY EQU 106648 
0776 01405 	 854 	EQU 14078 
0777 00761 	 BUFET EQU 761B 
0778 00773 	 BUPT 	EQU 7738 
0779 00774 	 BUL 	EQU 7743 
0780 01157 	 BUD 	EQU 11578 
0781 00750 	 BUFWI EQU 7508 
0782 01160 	 BUG 	EQU 1160B 
0783 01355 	 81 	EQU 13558 
0784 01136 	 BSL 	EOU 11368 

IN liEssn.:z 
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0785 00745 BUNT 	EQU 7453 
0786 00765 BUFEP EQU 7653 
0787* 
0788 01463 ORG 1463B BASE PAGE LINKS 
0789 01463 010664 POLY 	DEF .POLY 
0790* 
0791 END 
**. NO ERRORS* 
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0001 
cce3* 	 FLUKUBENNETT muLTIrLExv FADC 
0204* 	FLUXE CONNECTED VIA 16-1!IT INTE"FA00_ 
0005* 	MULTIPLEXOR VIA "+3 i31 T" WITH IN7=y, L0131(7 
0006* 
0007* 	SELECT CODE AS0IGNNENTS 
p2es 00014 	 OPG 14P 
CCO9 	 SUP 
eelo 00014 114035 PLOT JSB 358,1 	PL33TTE1' 
ceil* 
0012 00020 	 ORG 203 
0013 00020 114031 ADC3 JSB C1D,I REED DELAY 1171-T10.LE:7C° 
0014* 
0015* 	INTERRUPT ROUTINE LNKS 
0016 (-0021 114040 CLOCK JSB 4013,1 	CLOCK 
0017 00022 114037 ADC1 JS8 373,I 	FLUKE 
0018* 
C019 00031 	 0'C 318 
0020 00031 016704 	DEF AD3I3 
0021* 
0022 00037 	 ORG 378 
0023 00.037 012771 	DEF ADCII 	ADC1 
0024 00040 012057 	DEF CLKI 	CLOCK 
0025* 
0026* 
0027* 
0023* 	FLOATING POINT HARDWARE DEFINITIONS 
0029* 	BECAUSE OF THE PECULIA-ITIES OF THE ap ASSEN3L77., 
0030* 	THESE MUST 3E REFERENCED DY 
0031* 	 ADS -FAD 	ETC 
0032* 
0E33 73000 	FAD 	IOU 730003 
0034 72760 	FSB 	EQU 72760E 
0035 72740 	FHP 	EOU 727403 
0036 72720 	FDV 	EQU 727209 
0037 72660 	FLT 	EQU 72660B 
0036* 
0039* 	UPDATE TEXT POINTERS 
0040 00654 	 ORG 654B 
0041 00654 016734 	DEF 3UFB0 
0042 00655 016734 	DEF DUF30 
0043 00656 016734 	DEF BUM 
0044 00657 016723 	DEF TEXT 
0045* 
0046* 	NEW FUNCTION NAHES 
0047* 
0046 01704 	 ORG 7047) 
0049 	70/1 046054 FSAL OCT 46054 
0030 00705 04636/1 FSGT OCT 46364 
0051 007116 006613 FCL1S OCT 6613 
0052 00707 002203 FADC OCT 2203 
0053 00710 050047 FTAG OCT 50047 
0054* 
0055* 	FMCTION ROUTINE PCINTEPS 
0056 00734 	 010 734 
0057 00734 011131 PSAL DEF XSAL 
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0C5C 00735 011351 PSGT 	DEF `:SGT 
0059 (0736 0120C)0 PCLN 	DEF XCLN 
CE60 00737 012133 PADC 	DEF XPDC 
0061 00740 016707 PTAG 	DEF XTAG 
0062* 
0063* 'RECONFIGURE PLOTTER I/O 
0064 04425 ORG 44253 
0065 04425 103114 CLF PLOT 
0066* 
0067 04406 On 440613 
0068 04406 102614 OTA PLOT 
0069 04407 103714 STC PL0T,C 
0070* 
0071* TEST FOR NEU FUNCTIONS 
0072 05237 GPG 	5237B 
0073 05237 050704 CPA FSAL 
0E74 05240 124734 JMP PSAL,I 
0075 05241 050705 CPA FSGT 
0076 05242 124735 JMP PSGT,I 
0077 05243 050706 CPA FCL:: 
0078 05244 124736 JMP PCL1:a/ 
0079 05245 050707 CPA FADC 
0030 05246 124737 JMP PADCAI 
0031 05247 050710 CPA FTAG 
0082 05250 124740 JMP rTAG,I 
0083* 
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00E:5* 	NE0.7 FU:00TICNS 
01/06*FSAL,0ALMITY 

CVE.71Ln7 71.55F 

0n7 11111 071G 11131E 
005'8 11131 961175 ::SAL LDA FLAG SAVE P 
0089 11132 065176 LOB FLAC+1 
0090 11133 073257 STA SAL7 
0091 11134 077260 STB 0AL7+1 
0092 11135 014542 LISB 771;011J GET T 
00093 11135 006706 DEF AnG 
0094 11137 014220 JOB znnon NO T 
0095 11140,  061175 LDA FLAG SAVE T 
0096 11141 065176 LD3 FLAC+1 
0097 11142 073261 STA SALT 
0098 11143 077262 STB SALT+1 
0099 11144 014542 JOB PUSEJ GET C 
0100 11145 006706 DEF ARO 
0101 11146 014220 JSB znnon WO c 
0102 11147 063261 LDA SALT PRESSURE CO7PEC7I01: 
0.103 11150 067262 LD3 SALT+1 T POLY 
0104 11151 016664 J33 .POLY 
0105 11152 000003 DEC 3 
0106 11153 011265 DEF SAL1 
0107 11154 073263 STA SALT 1 
0108 11155 077264 ST3 SALT1+1 
0109 11156 063257 LDA SAL? P POLY 
0110 11157 067260 LDEI SALP+1 
0111 11160 016664 JOB .POLY 
r112 11161 r00074 DEC 4 
0113 11152 011273 DEF SAL2 
0114 11163 105060 ABS -FDV P POLY/T POLY 
£115 11164 011263 DEF 3ALT1 
0116 11165 105cTie AWS -FAD 
0117 11166 0013X2 DE? FL1 
0118 11167 073263 STA SALT! 
0119 11170 077264 STB SALT1+1 1+P POLY/T Fax 
0120* 
0121 11171 063261 LDA SALT MAIM TE/IPERATURZ CCEP. 
0122 11172 067262 LOB ZALT+1 
0123 11173 316654 ciSB .POLY 
0124 11174 000006 DEC 6 
0125 11175 011303 DEF SAL3 
0126 11176 105040 ALS -F117 AFFLY r & T COP-ECTION 
0127 11177 011263 DEF SAL71 
0128 11209 073263 STA SALT 1 
0129 11201 077264 3TD SALT1+1 
0130 11202 061175 LDA FLAC TO COUDUCTIVITY 
0131 11203 065176 LDD fLAC+1 
0132 11204 105060 ABS -FDV 
0133 11205 011253 DEF SALT 1 
(.134 11206 071175 STA FLAG RETURN IIODIFIED COND"CTIuIT7 
0135 11207 975175 STD FLAC+1 TO FLAC 
0136* 
0137 11210 105020 ADS -FS" NAME S:.:ALL C077ECTZOI.:" 
0138 11211 001302 DEF FL1 
0139 11212 105040 ADS -FMP C*(C-1) 
0140 11213 001175 DEF FLAG 
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0141 11214 073263 STA SALT1 
0142 11215 077264 STB SALT1+1 
0143 11216 063261 LDA SALT 	ST,T 	T7,"71.. 
0144 11217 067262 LDB SALT+1 
0145 11220 016664 JSB .POLY 
0146 11221 000 4p2 DEC 2 
0147 11222 011325 DEF SAL5 
0148 11223 105040 ABS -FMP 
0149 11224 011257 DEF SALP 
0150 11225 073323 STA SAL4+4 
0151 11226 077324 STB SAL4+5 
0152* 
0153 11227 061175 LDA FLAC 	C-T TERMS 
0154 11230 065176 LDB FLAC+1 
0155 11231 016664 jSB .POLY 
0156 11232 000002 DEC 2 
0157 11233 011331 DEF SAL6 
0158 11234 073321 STA SAL4+2 
0159 11235 077322 741L4+3 
0160 11236 063251 LDA SALT 	CO1'1EII:E 
0161 11237 067262 LDI3 SALT+1 
0152 11240 016664 JSB *POLY 
0163 11241 000003 DEC 3 
0164 11242 011317 DEF SAL4 
0165 11243 1059140 ABS -Fnr 	*C*(C-1) 
0166 11244 011263 'DEF SALT1 
0157 112115 073263 STA SALT1 
0163 11246 077264 ST3 SALT1+1 
0169* 
0170 11247 061175 LDA FLAC 	MAIN C TO 1 
0171 1125 f)65176 LDI3 FLAC+1 
0172 11251 416664 JSB .POLY 
0173 11252 (.000006 DEC 6 
0174 11253 011335 DEF SAL7 
0175 11234 105000 ABS -FAD 	ADD CO7PECTIOM 
0176 11255 011263 DEF SALT' 
0177 11256 125174 JMP EFX,I 	7EF7L7 	IN A A:1:. 
0173* 
0179 11257 000000 ':,ALP DEC 0. 
0180 11261 000000 snLT DEC C. 
0131 11263 000000 SALT! DEC 0. 
0162 11265 051422 SAL1 DEC 3.169E-4,3.07C6E-2,1. 
0133 11273 (.67423 SAL2 DEC 6.166E-15,-5.345:_-1c:r1.36,-. 
0184 11303 137105 7:1AL3 DEC -.93646:L-9,6345:17,-7,-.1H.-7,.17=---. 
0135 11313 051025 DEC .2004(/;2::L-1,.676513 
0136 11317 103551 r.',AL4 DEC -.415::-3,c:o0F. 
01C7 11325 117261 SAL5 DEC -2.9E-6,1.25E.-4 
0183 11331 127166 1AL6 DEC -4.E-3,.44F-1 
0139 11335 125522 SAL? DEC -1.32311,5.9S624,-1P.61,22.1'; 
0190 11345 P:71555 DEC 21::...557.,-.03996 
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0192* 
0193* 
0194* 
0195* 
0196* 
0197* 
0198* 
0199* 

0006 	i401 	ONCAL...F OVERLAY V155F 

0INGLE 79.%CiSlom SIGNA T FUNCTION 
USES FOrINT,:LA DETIIVED BY BENUETT AS A FIT 
TO DATA CF CON .ET AL LND TO CLASSIC 
DISTILLED '.LATE'? DATA 

SHALL Ennor). IN DERIVATICU AFFECTS PES'YLT0 X:AY 
FRON S=35 'PT 

0200 11351 061175 .SGT LDA FLAG 	GET T 
0201 11352 065176 LDB FLAC+1 
0202 11353 016664 JSB *POLY 
0203 11354 000004 DEC 4 
0204 11355 011421 DEF SoTe 
0205 11356 073417 STA SG1+3 
0206 11357 077420 STB SGT1+9 	MOST 310 SALMITY cOEFr. 
0207 11360 061175 LDA FLAC 	GET T AGAIN 
0208 11361 065176 LDB FLAC+1 
0209 11362 016664 JSB .POLY 
0210 11363 000004 DEC 4 
0211 11364 011431 DEF SGT3 
0212 11355 073415 STA SGT1+6 
0213 11366 077416 ST3 SGT1+7 	NE:7 7AL COEFF. 
0214 11367 061175 LDA FLAG 	T FO:-: THE LAST TINE 
0215 11370 065176 LDB FLAC+1 
0216 11371 016664 JSB .POLY 
0217 11372 000002 DEC 
0218 11373 011441 DEF SGT4 
6'.219 11374 073413 STA SGT1+4 
0220 11375 077414 STD SGT1+5 	3RD 3AL CCEF7 
0221* 
0222 11376 014542 JSB PUSJ:J 	GET SALE:ITY 
0223 11377 006706 DEF Ar0 
0224 11400 014220 JSB zrrop 	NO SALINITY 
0225 11401 061175 LDA FLAG 	S TO A 4 
0226 11402 065176 LDB FLAC+1 
0227 11403 016664 JSB .POLY 
0228 11404 000005 DEC 5 
0229 11405 011407 DEF SGT1 
0230 11406 125174 Jmr EFxAi 	EXIT; 	rrsiTLT 
0231* • 
0232 11407 120264 SOT! DEC -3.55E.-7,30505E-.5,0./C. 
0233 11421 044174 SGT2 DEC 6.913E.-5,-..8.9071E--3,6.96399E-.2,-3.-0 
0234 11431 104256 SGT3 DEC ••8.89E7.0.460E.-5,.-.3.7666E•2,..:1)93 
0235 11441 056265 SG T4 DEC 5.526E...6J-1.259E.-2 
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0237* 
02384 
0239* 
0240* 

0007 #01 	ONCAL-F CVEPLAY U155F 

CLOCK AND ADO 0OUT/NES Fon FLUKE DUN AL:D BENNETT CY0LE-

CL000: ROUTINES 

0241 12000 ORG 	120003 
0242 12000 061175 0cLic LDA FLAc TEST 	:tr- GTIMENT 
0243 12001 002002 SZA 0=rEAD TI1,03 
0244 12002 026024 JMP XCLNS 
0245 12003 061114 LDA XCL GET M.s. 
0246 12004 105120 ADS -FLT FLOAT IT 
0247 12005 115161 JSB 0042,I SCALE 21'16 
0248 12005 000020 DEC 	16 
0249 12007 r712o4 STA F3 SAVE N.s. 
0250 12010 075205 STD F3+1 
0251 12011 061115 LDA XCL+1 GET L.S. 
0252 12012 105120 ADS -FLT FLOAT IT 
0253 12013 002021 SSA, FOSS TEST SIGN 
0254 12014 026017 JNP *+3 -10/E CH 
0255 12015 105000 ADS -FAD COUVE7T TO UNSIGNED 
0256 12016 012022 DEF CLXFN EY ADD/AG 65536 
0257 12017 105000 IBS -FAD ADD IN M.S. 
0253 12020 001204 DEF F3 
0259 12021 125174 JMP EFX..1 
0260 12022 040000 CLKFU DEC 65536. 
0261* 
0262 12024 107721 NCL0:S CLC CLOCX,C STOP CLOCK; 
0263 12025 002020 SSA +=SET TIEE 	0TA7T CLCC:: 
0264 12026 125174 JMP -=STOP CLOCN 
0265 12027 065176 LDI3 FLAC+1 GET A0GUNENT 
0256 100 115161 J0E PW2JI SCALE 30' 2?-15 
0267 12021 177761 OCT -17 
0263 12032 -07 1114 STA SAVE SCALZD TINE 
0259 12033 075115 STE ::CL+1 
0270 1034 115142 EUTP,I TrUNC17, 
!71 12035 115134 JS3 IFX,I GET NCPC 710 
0272 12036 071116 STA XCL+2 AN 	S()T..7E 	IT 
0273 12037 003004 CMAJIEA -INTPTC':) 
0274 12040 105120 ABS -FLT BACK TO FLOATING FOU;7. 
0275 12011 1056.010 ADS -FAD -INT7TCX) 
0276 12042 001111 DEF XCL 
0277 12043 115161 JSD P142,1 SCALE IT 
0278 12044 000017 OCT 17 
0279 12045 115134 JSB PA°T, 	00"01000 
0280 12046 065115 LDB XCL+2 GET 11C:0E 	ZIG 
0281 12047 004065 CLEAERB POSITION 
0282 12050 001225 nALJEn.k TRANSF:!7P CDL :17 TC 1" 
02,03 12051 075114 sts,  
0204 12052 071115 STA XCL-1.1 
0.2054 
0236 120.33 051356 LDA 132 SET CLOCX 'ATE 
0237 1205/4 102621 OTA CLOCK 
0203 12055 103721 STC 	CLCCI:JC STArT CLOCX 
5209 12055 125174 JO? EFX,I 
0290* 
0291 12057 0000017 C U: I L (; r CLOCK IPT7r-1"r7 
0292 12060 036127 ISZ 	CL0C1 COUNT 	:04",f;.""7D7:ir 
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0293 1206/ 026124 JMP CLKI12+1 
0294 12062 072123 STA CLEA SAVE A 
0295 12063 061463 LDA DN20 
0296 12064 072127 STA CLKC1 
0297 12065 062136 LDA ADCC2 A/D ZNABLED? 
0293 12066 052300 CPA ADCNO 
0299 12067 026113 JMP CLXI2 
0300 12070 062307 LDA ADCBS STILL BUSY? 
0301 12071 002002 SZA 
0302 12072 026113 JPIP CLNI2 JUST LOSE A SAMPLE 
0303 12073 036307 ISZ ADCBS SET BUSY 
0304 12074 063250 LDA ADCRE CHECK RELAYS 
0305 12075 051336 CPA DM2 SHOULD BE RESET TO =1 
0306 12076 026103 JMP *+5 
0307 12077 062300 LDA ADCNO DISABLE A/D 
0308 12100 072136 STA ADCC2 
0309 12101 107722 CLC ADCIpt AND TURN OFF HARDNA2E 
0310 12102 014220 JSB ERROR DIGITISER HARDWARE =02? 
0311 12103 063247 LDA ADCW2 CONTROL UORD 2 
0312 12104 102622 OTA ADC1 READ WORD TWO FIRST 
0313 12103 103722 STC ADC1,C START DIGITISER 
0314 12106 036131 ISZ CLXC3 COUNT DECIMATION 
0315 12107 026113 JMP CL} I2 NOT EXPIRED 
0316 12110 062132 LDA CLICC4 RESET DECINATION CO NT 
0317 12111 072131 STA CLKC3 
0318 12112 073254 STA ADCDF SET T2ANSFE2 FLAG 
0319 12113 036130 CLKI2 ISZ CLKC2 COUNT SAMPLES 
0320 12114 026123 JMP CLXIX 
0321 12115 361454 LDA BM5 RESET f7ArrLE CCUNT 
0322 12116 072130 STA CLKC2 
0323 12117 q35115 ISZ NCL+1 STEP COUNT CF SECOLDS 
0324 1212e 026123 JMP CLKIX 
0325 12121 035114 ISZ KCL OF 65536'.7 OF SECOVIS 
0326 12122 000000 NOP SKIPS 2VE2Y 140 YRS 
0327 12120 062126 CLKIN LDA CLKA 
0328 12124 103721 STC CLOCX,C nEalAnLE CLOCK 
0329 12125 126257 JMP CLXI,I 
0330* 
0331 12126 CO,COGO CLKA DEC 0 
0332 12127 177754 CLKC1 DEC -20 
0333 12130 177773 CLKC2 DEC -5 
0334 12131 177777 CLKC3 DEC -1 
0335 12132 177777 CLKC14 DEC -1 DECIMATICN COUNT 
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0337* ADC ROUTINES; PROGRAM ENTRY 
0338 12133 061175 	'CADC LDA FLAG TEST OPTION 
0339 12134 002002 SZA 
0340 12135 026203 JMP ADCC1 
0341 12136 014220 	ADCC2 JSB ERROR ErncR IF NOT INITIALISED 
0342 12137 006716 DEF STARG-1 GET DESTINATION 
0343 12140 061070 LDA GTL TEST LENGTH 
0344 12141 042305 ADA ADCCL 
0345 12142 002021 SSA,RSS 
0346 12143 026147 JMP *+4 SH077 ENOUGH 
0347 12144 062305 LDA ADCCL SET SHORTER 
0348 12145 003004 CMAJINA 
0349 12146 071070 STA GTL 
0350* 
0351 12147 062303 LDA ADCBO SAVE 0/P POINTER 
0352 12150 072313 STA ADCBP 
0353 12151 062303 	ADCC3 LDA ADCBO UAIT FOR DATA 
0354 12152 052302 CPA ADCBI 
0355 12153 026152 'MP 
0356 12154 162303 LDA ADCBOrI GET DATA 
0357 12155 036303 ISZ ADC30 STEP INPUT rT7-! 
0358 12156 105120 ABS -FLT CONVERT TC FLOATING 
0359 12157 170634 STA PT1,I OUTPUT TO AP0A7 
0360 12160 034634 ISZ PT1 STER OUTPUT 7T7 
0361 12161 174634 ST; PT1oI 
0362 12162 034634 isz PT1 
0363 12163 035070 isz GTL DOESU'T SKIP 
0364 12164 035070 ISZ GTL COUNT 
0365 12165 026151 JMP ADCC3 
0366* 
0367 12166 062313 LDA ADCDP MANGE CORRECT BUFFER RCIUTE' 
0368 12167 042306 ADA ADCCN 
0369 12170 052304 CPA ADCBF END OF BUFFER? 
0370 12171 062301 LDA ADCBO RESET TO START 
0371 12172 072303 STA ADCBO 
0372 12173 006400 CLB 	TURN III OFF 
0373 12174 103100 CLF 0 
0374 12175 063252 LDA ADCST GET M.T.STATVS 
0375 12176 077252 STB ADCST CLEAR M.T. STATUS 
0376 12177 102100 STF 0 TURN IR OE AGAIN 
0377 12200 003004 CNA, /NA NEGATE M.T. STATU 
0378 12201 105120 ABS -FLT 
0379 12202 125174 JMP EFX0I 
0360* 
0331 12203 006400 	AOCC1 CLB CLEAT? MT FLAG 
0382 12204 077251 STB ADCMF 
0363 12205 002020 SSA TEST; - = TERMINATE 
0384 1220:* 026273 JMP ADCCN -VE; JUST TEPI'JIN'P.TE 
0385 12207 065176 LDB FLAC+1 GET DECIMATION COUNT 
0386 12210 115134 Jsg IFY, I AS INTEGER 
0387 12211 003007 CMAJINA,SZA*RSS 	NEGATE 
0388 12212 003400 CCA MAKE SURE IT IS SENSIBLE 
0389 12213 072132 STA CLKC4 SET DECIMATION COUNT 
0390 12214 072131 STA CLNC3 
0391 12215 014316 JSB SPNOR 4°0E; GET a:7 CHARACTEr 
0392 12216 051405 CPA B54 , 	? 
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0393 12217 '26257 011P ADCC5 GO "ET HT OrT/0:: 
0394 1222. 022400 fcccl CLA 
0395 12221 072307 STA ADCDF CL°100 2000Y 
0396 12202 1.0/720 CLC tinc:1,0 rPEM"E Iii000.0A7E 
0397 12223 1362277 LDA ADCIN ENABLE PADC(0) 
0398 12224 072136 STA ADCC2 
0399 12225 063247 LDA. ADCO2 GET CONTROL WOnD 
0400 12226 102622 OTA. ADC1 OUTPUT TO FLUKE 
0401 12227 061336 LDA 3N2 SET 1ST rELAY 
0402 12230 073250 STA ADC0E 
0403 12231 103720 STC ADC3,C 
0404 12232 102620 OTA ADC3 
0405 12233 262321 LDA ADC:0 nESET FADC DUFF70-  
0406 12234 072303 STA ADCE0 
0407 12235 072302 STA ADCI3I 
0403 12236 104220 DLD ADCDI3 SET MT C/P 00,IFFE7 =1 
£409 12240 104400 DST ADGEh 
0410 12242 104200 DLD TAG SET TAG 
0411 12244 104402 DST ADC3MoI INTO rEcorn 
0412 12246 037255 ISZ /imam STEP Trrn TO TUIE 
0413 12247 037255 ISZ ADM 
0414 12250 104200 DLD :t CL GET CUrrENT TINE 
0415 12252 104400 OS. ADCDH,I UnITE TIHE TO °ECC710 
0416 12254 037255 ISZ AVC1311 STEP rTr TO DATA': 
0417 12255 037255 ISZ ADM 
0418 12256 125174 JUP 
0419* 
0420 12257 014401 ADCC5 JSB GETC PASS J 

0421 12260 115133 JS13 GT1,I GET CPT/ON 
0422 12261 051426 CPA J115 14? 
0423 12262 026264 JNP ADCCI1 
0424 12263 014220 J5B :Inon ILLEGAL orTion 
0425 12264 037251 ADCCI1 ISZ ADCNF SET MT FLAG 
0426 12255 060745 LDA 00117 ANY 'MIT SELECTZD? 
0427 12265 002021 SSA,70S ; 	= YES 
0423 12267 026222 JMP ADCC4 
0429 12270 nc240(T CLA DEFAULT TC ZE"0 
0430 12271 115136 JS13 ZSL,I SELECT MIT ZE'C 
0431 12272 026220 J111° ADOCA 
0432* 
0433 12273 062300 ADCC0: LDA ADCNC DISLO.LE FADCU) 
0434 12274 072136 STA f:DCC2 
0435 12275 107722 CLC ADC1,C 
0436 12276 125174 JhP EFX,I 
0437* 
0438 12277 014542 ADC I: J013 P0S11J 
0439 12300 014220 ADCLO J3B 27R00‘ 
0440 12301 012315 ADCB0 DEF ADC3 
0441 12302 012315 ADCI3I DEF ADCB 
0442 12303 012315 Ann() DEF ADCB 
0443 12304 012771 ADCBF DEF ADC BE 
0444 12305 000006 AJCCL DEC 5 
2445 12306 300003 ADCCI\ DEC 3 
0446 12307 0000E0 ADC5S LOP 
0447 12310 00000 ADCSG 110? 
0448 12311 020020 ADCIG NOP 
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C4/L9 12312 00000(3 	ADCTD NOP 
0450 12313 q(ocre- Apc5r 1.07 
0451 12314 vireinc 	ADCIR Nor 
0452 12213 C0001,. 	ATicu 	is 	300 100 7AEPLE 
0453 12771 ADC3E EfAJ * 
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0455* 
0456* 

C012 	to! 	CI Ct.L-F 	 w155F.  

ADC 7.OUTINES 	INTEPWPT Pt.tflT 
0457 12771 ,)::.0,000 ADC 11 NOP DIGITAL DATA PEADY 
P458 12772 1n44no DST AD CAI SAVE AA 	7.3 
0459 12774 L:0152n 1^2.AJAL S E 
0460 12775 102201 SOC 0 
0461 12776 002004 IEA 
Q 462 12777 C73242 STA AD CA1+2 
0463 13000 107722 CLC AD OLEA:*t CONT2CL 
0464 13001 102522 LIA AD Cl GET SI'M ETC 
0465 13002 072310 STA AD CSG SAVE SIGN 
0466 13003 013243 AND AD COV TEST ovcnncu 
0467 13n04 002002 SZA 
0468 13005 027223 JNP AD COF O' FLOW 
0469 13006 r62310 LDA All CSG RANGE AND FrINCTIOI: 
0470 13007 :313244 AND ADM 
P471 13010 c?-53245 CPA AD CRF CHZCK SETTING 
0472 13011 (i'2001 P.SS 
0473 13012 0%1422C JSD =Cr UPONG SETTING 
0474 1313 n6231.0 LDA Al) STAR=T 	Cl. 	DA':' 
0475 13014 011452 AND D377 
0476 1315 001727 (.L1", Al. F PC' ITICN 
0477 13016 ,?T17t.0, ALF 
0476 13C17 072311 STA ADCIG 
0479 13020 011355 113D 	131 DIGIT 	=I 
04UO 13021 1n02f-:. 11PY 	)10 MAX IC 
0481 13023 272312 "-TA nDc':1.; STAT FO7AING 
042 130'24 t162311 LDA 	DC1.1 
C4C3 ALF 
C434 13025 ,A1367 AND 317 =2 
0435 13027 ..:;42312 ADA ADC;71) 
04,36 13030 1(2,02r,)n NPY D10 NAY 127 
0407 13032 o72312 TiS 	nncwD 
0.4, 13033 1:'63246 LDA GET CONTT- OL '10-D 	1 
0489 130'34 1025c:2 OTA ADC1 3UT7ITT TO FL7::E 
0490 13035 1n2522 L1A ADC1 CET 
0491 13036 0017i0 ALF 
0492 13r37 L7)11 STA nnsia 
0493 1304E n11257 AND 317 =3 

0494 13(41 f,42312 ADA ADC-.71; 
0495 13042 1002C )1C; uA7/. 
0495 1344 Y72312 STA ADC WD 
C497 136'45 ;62211 LDA ADCII 
0493 13r46 ALF 
0499 13E47 n72311 STA nr.41.3 
0500 1305( Y11357 AND D17 
0501 12051 412212 ADA ADCIIL 
0502 13152 10(:f':0C UPY DIO 1 202: 
06- r 12(54 r!72217 TA ADCD 
0504 13055 062311 L7fft ADCIC 
0505 13056 001700 ALF 
05Y:: 1:!'157 v12311 STA. ADCIG 
v50 011367 SND 917 =5 
0503 130'51 1-.)4231 ADA ADCWD 
0509 13062 10020C MPY i2ocTrt,  
C510 13064 072312 1TA ADC17D NA:f. 
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0511 13065 	0050c,2 szn 0Hicii 	IS Toc 2IG 
0512 13056 	027233 JA7 ADC0F TREAT As CIFLO7 
0513 13057 	052311 LDA ADCIQ 
0514 137c 	'.01740 ALF,0LE 
0515 130.71 	011367 AEI) 217 =6 
0516 13070 	042312 ADA ADc0D Li SET IF 3A-rY 
0517 13073 	002041 S0Z,PSS TEST CARP? 
0518 1307.0 	002020 sSA TEST sicN 
0519 13075 	027233 %RIP ADc0F 0,FLcw 
0520 13076 	0663113 LD2 ADcS3 TEST SIGN OF DATA 
0521 13077 	006020 SSD 	• 0.1:. 	IF 	+ 
0522 131c0 	003001 C1iA,I0A LEGATE IF - 
0523 13101 	173255 	ADCC6 STA ADcbA,I ST000 DATA IN 007 0/r --FIT' - 
0524 13102 	037255 1SZ 	ADC:0;0 sTEP 7T7 
0525 13103 	067254 LDE ADCDF TEST 1 SEC DATA FLAG 
13526 13104 	006000 sZn,Rs0 
0527 13105 	027114 JAp *+7 
0528 13105 	1723132 STA ADCDI,I PUT DATA 	FA0C TIFFE' 	TG:. 
0529 131.Y1 	062302 LDA 1DC2I STEP PTT, 
0530 13110 	002004 INA 
0531 13111 	052304 CPA ADC2F ciPcuLIPLY 
0532 13112 	052301 LDA ALcE0 
0533 13113 	072302 STA ADS  01 
0534 13114 	107720 CLC ADC3,C PPErirL liA0DUA7E 
0535 13115 	063250 LDA AD000, .CET cT_TR7ENT RELAY 
(536 13116 	0012130 ?AL SET TO NE:r 
0537 13117 	n51465 CPA =11 PASSED :ND? 
0538 13120 	061336 LDA nNe yEs,010SET TC STAnT 
0539 13121 	103720 STC AD03,0 °PEI: 	.ELAYS 
0540 13122 	10262e OTA ADC3 SET 0001 RELAY 
0541 13123 073250 STA ADC .E SAVE C1JP!ENT RELAY 
0542 13124 	051336 CPA 3N2 SET DONE? 
0543 13125 	027143 JiiP ADCIC YES. 
0544 13125 	061350 LDA DAT1:+2 GET DELAY COUNT 
0545 13127 	002006 INA,SZA uAIT TILL 
0540 1313e 	027127 *-I FLU:-;E DVA READY 
0547 13131 	.063247 LDA ADC-.T2 CONTROL W07D 2 
0548 13132 	102622 CTA ADci OUTPUT TC ?LUNE 
0549 13133 	103722 STC ADcl,c GET NEXT 
0550 13134 063242 	Apcix LDA ADCA1+2 rIESTORE REGISTE0S 
0551 13135 	103101 CLO 
0552 13136 000036 SLA,ELA 
0553 13137 	102101 STO 
0554 13140 	104200 DLL ADcAl 
0555 13142 	126771 J1 0P ADCII,I EXIT FPCM ILTErnurT 
0556* SCAN COMPLETE 
0557 13143 002400 	ADCIC CLA CLEAn 1 SEC DATA FLAG 
0558 13144 073254 sTA ADCDF 
0559 13145 	063255 LDA ADonm TEST HT nuFFEr FULL u 
0560 13146 053256 CPA ADCF0:  CONPARIFC 1IT% Err 
0561 13147 	127151 JmP ADcri BUFFET FULL 
0562 13150 	027216 JAp ADCIY ExIT 
0563* 
0564* BUFFER FULL 
0565 13151 	053260 	ADCFTT CPA ADC1313+1 WAS IT DuFFE-! =1 
0566 13152 027221 	JMP ADGF1 YES 
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0567 13153 1c.42or 
0566 13155 1044E0 
0569 13157 063261 
0570 13160 073253 
0571 13161 104200 
0572 13163 104400 
0573 13165 037255 
0574 13156 037255 
0575 13167 104200 
0576 13171 1044c0 
0577 13173 037255 
0578 13174 037255 
0579 13175 063251 
0580 13176 002003 
e581 13177 027216 
0582 13200 113156 

DLD ADCE.0 	WAS >0; SET =1 
DST ADC5E 
LDA ADC2 ''ET um: 7= FC0 N7 0/7 

13DCF2 STA Apci:r 	IE 	rT7 
DLD TAG 	GET TAG 
DST ADC0M,I F00. 1:7,r 0BCO7D 
ISZ ADCBM 	sTEr /1°0 TO TINE 
IS70,ADCLN 
DEB XCL 	GET C0000EET TINE 
DST ADC/DE..1 UrITE TO rzco7D 
ISZ ADC2E 	STEP P77 TO DATA 
ISZ ADCBN 
LDA ADCmF MT c/r EEL0La:? 
szA,nss 
JAN ADCIY NO; EXIT 
JSB 3/210/I 	 PRE,/I0°0 NT 

0563* 	T1: "E ARE CIR0UMSTANCES IN 17HICE TN: "°6000-0: 
0564* 	CLN HANG UP HERE ... BUT IF IT DC.00, 767 UE7E 
0585* 	LOSING DATA ANYWAY. 
0566 1320: 010761 	AND BUFET 	TEST EUL OF TAPE 
0587 13202 002102 	00A 
0588 13203 027227 	JMP ADCF3 GO Sr:s 7A7E =170 
0589 13204 102514 ADCF4 L/A WTC 	GET ET STATW5 AGiI0 
0590 13205 010765 	AUD LIJFETI 	7-T7.ACE LOT, TIU:1:G, 
0591 13226 073252 	STA ADCST 	SET IN '0700707,  
0592* 	INITIATE MAC TAPE T2AN3FEr ON SELECTED T:NIT 
0593 13227 063253 	LDA ADC1.17 	1E7 0UFFE0 LOCATICX 
0594 1321c 070773 
C595 /3211 063263 
0596 13212 070774 
0597 13213 115157 
0598 13214 '?,64175 
0599 13215 115160 
0500 13216 0024Nt: 
0601 13217 072307 
0602 13220 027134 
V503* 
0604 13221 104200 
0605 13223 10440r 
0606 13225 063257 
0607 13226 027160 
0608* 
0609 13227 (.50715 
0610 13230 n21355 
2611 13231 115136 
0612 13232 027204 
0613* 
0614 13233 061462 
0615 13234 C66310 
0616 13235 006020 
0617 13236 003000 
0618 13237 027101 
0619 13241? o00000 
0620 13243 040000 
0621 13244 037740 
0622 13245 001440 

STA 3urT 
LDA ADCL 
STA TIL 
JS2 
LOA =WI 
JSB BUGJI 

ADCIY CLA 
STA ADC 3S  

ADC1-0 

ADCF1 DLD npoaq 
D57.  ADCBM 
LDA ADC3B 
JUP ADCF2 

ADCF3 LDA BUNT 
31 

JSD 0.0LJI 
JMP ADCF4 

ADCOF LDA 2MAX 
Lan ADCSG 
SSE 
CMA 
JNP ADCC6 

ADCA1 DEX 0 
ADCOV CCT 40E;:!0 
ADCRM CCT 37740 
ADCRF OCT 1440 

SET IT IN W7 70'.0,1"10E 
GET -0UFFE0 LENGTH 
SET IT If 11T ncTiTioz 
SET U? DNA FCT1 07ITZ 
EIFAFY wrATE 
STA?T TAPE 1:07E1G 
CLEAT EITSY 

WAS 7-311FFE' =1; SET =f-.. 

SET COPE FC" N7 C/P 

CTE TAP;,.  FTILL; 	T'- 
T1-11: CT1.Er' 

0 AND 1 C r 2 AI:D 3. 

LARGEST + 
TEST SIGN 

MOST -VE IN0TEAD.  

STORAGE Fcn 
O'FL07 :IT 
7,ANGE 	r00CTIOE n117 
10VDC E'JT NOT 7ExOTE 
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f• 

0623 13245 (A7767 ADC.71 CC? 17767 1f3VDC 	F07' 	74..nD 7C-T, 
0624 13247 C37767 ADCW2 C: CT 37757 “ 

0625 13250 177776 ADCRE DEC -0  CMRENT RELAY 
0626 13251 nr0000 ADCV1F NCP MT ENABLED FLAG 
0627 13252 r00000 ADCST NCP MT STATUS 
0628 
0629 

13253 
13254 

o00000 
000000 

ADMIT' 
ADCDF 

NOP 
NOP • 

NT 0/P PT7, 
1 SEC DATA FLAG 

0630 13255 013264 ADCB0 DEF Apont cunnENT H7 17.7FFEr', 
0631 13256 015074 ADCM: DEF ADC33 END OF CT BUFFE' 
0632 13257 013264 ADCBB DEF ADC31 BUFFER =1 PCIO*E"' 
0633 13260 015074 DEF ADCZ3 AND END 
0634 13261 015074 ADCB2 DEF ADC33 BUFFET' =2 POIN 
0635 13262 016704 DEF ADCXX AND END 
0636 13263 176170 ADCL DEC -904 
0637 13264 000000 ADC01 BSS 904 
0638 15074 000000 ADC33 EISS 904 
0639 16704 ADC= EOU 
0640* 
0641 16704 000000 ADC13 NOF HULTIPLEXO" INTZ-R-7? 
0642 16705 107720 CLC LDC3,C CLEAR CONT”OL ArD PL.C.G 
0643 16706 126704 J1415  AOCI3,1 	AND 	.7.T.:TU-1:; 

1 
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C645*FTAG,SET T77 32-BIT TiG Fcn F!DC ..:AGTAPE OUTPUT 
0646 16707 061175 ::TAO LDA FLAC 
0647 16710 065176 LDS FLAG+1 
0646 16711 115134 JSB IFX,I 
0649 16712 071117 STA TAG STCP. 	TAG 
0650 16713 014542 JSn PUSHJ GET 	A73?MEET 
0651 16714 006706 DEF APG IF ANY 
0652 16715 125174 JNP EFAI LEAVE 2ND 127071) AL=E 	IF Irc 
,0653 16716 061175 LDA FLAC PICK Ur' 21ID A7G 
0654 16717 065176 LDE FLAC+1 
0655 16720 115134 JS23 IFX,I CONVERT TO II TEGE1' 
0656 16721 071120 STA TAG+1 IND sTorE 
0657 16722 12517/i JMP THAT'S ALL THE7E IS TO I." 
0656* 

'.fl:7.1 
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0650* 
0661 
0662 
0653 
0664 
'0665 
'0666* 

0017 #01 	oNcAL-F cuEnLAY ',7155F 

NT,7.; 	TAT OF TEXT + VERSION ID 
15723 r'00000 	TEXT 	oCT 
15724 000000 	OCT 0 
16725 041455 	ASC 6,C-ONGAL.0/155 	L1 \D '! 
16733 043015 	OCT 432'15 
16734 	 1:1JF,"G 	wOU * 

0667* miSCELLANE0us DEFINITIONS 
0668 01175 FLAG ECU 11758 
0669 00542 pusHJ ECU 5422 
0670 06706 ERG ECU 67068 
0671 00220 ET MOP ECU 22o2 
0672 01134 IFX ECU 11342 
0673 01302 FL1 ECU 13022 
0674 01174 EFX ECU 11748 
0675 01161 PW2 ECU 1161B 
0676 01114 xCL ECU 11143 
0677 06717 GTARG ECU 67173 
0678 07270 MAI! EQU 72703 
0679 07274 DmAI2 ECU 72748 
0680 07300 MTCI ECU 73002 
0681 07202 HSRI EQU 72022 
0682 07220 HPNI ECU 72208 
0683 07106 ITTO ECU 71068 
0634 04424 PLIR ECU 44248 
0685 07224 LPIR EQU 72248 
0686 01070 GTL ECU 107013 
0687 00634 pT1 ECU 6348 
0688 01373 337 ECU 13732 
0689 01443 2177 ECU 14438 
0690 00646 INCH EQU 6468 
0691 04042 OPTN1 SOU 40428 
0692 00231 RECOV ECU 2312 
0693 01356 82 ECU 13568 
0694 01360 84 ECU 13608 
0695 00316 SM0n ECU 3163 
0696 01117 TAG LOU 111713 
0697 01426 8115 ECU 14268 
0698 01156 BM ECU 11563 
0699 01335 2112 ECU 13368 
0700 01452 8377 ECU 145213 
0701 01364 D10 ECU 136413 
0702 01367 217 EQU 136713 
0703 01346 BmTH ECU 13468 
0704 01462 3mA1'. ECU 14623 
0705 01142 ;NTT,  ECU 11422 
0706 00401 GETC ECU 40142 
0707 01133 GT1 ECU 113313 
0708 01204 F3 2011 1204B 
0704 10664 .POLY EQU 106642 
0710 01405 254 ECU 14053 
0711 00761 RuFET E0U 7613 
0712 00773 BurT ECU 7732 
0713 00774 UUL ECU 7742 
0714 01157 BUD ECU 11572 
0715 00750 8UFN1 ECU 750B 

11H:S7C',. 
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0716 r'1160 DUG E(.1 11CJPT.: 
07 17 01355 DI ZPU 13531: 
0718 01136 11362.: 
0719 00745 MINT E(ZU 743:i 
0720 00765 BUFEP 'TI 763L 
0721 00014 ATC EQU 145 
0722* 
0721 01463 unG 14635 BASE 
0724 01463 177754 DEC 
07 25 01464 177773 BN5 OCT -5 
0726 01465 177767 31111 OCT -11 
0727 01466 010664 POLY DEF .POLY 
0728* 
0729 END 

FAJE LINES 

** No ERRORS* 

END JOB 
JOB 



Environment 	Environnement 
Canada 	 Canada 

Resources 	Ressources 
Canada 	 Canada 


