
l 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

~~ 
.. 2G 
•2? 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 

eeeee R 000000 A 
00001 ~ 00000! A 
00002 R 00000 A 
00003 R 00000 A 

!l~~-:!!l!!~~!~~~! ___________ ~:ii~~-------~-------~------------
, 
/ 
/ 

~ nus PROGRAM souad PttE ts, sU.P!>t.ttb fH cONFU>£NcE 10 tHt 
/ custoMER: tHE. COtfttNts OR J>E1'Rtts OF ,tts OPSRATlON MAY ONLY 
/ BE D ISClOS£b to PERSONS EMPtOYEl:l. BY tHE CUSTOMER WHO 
/ REQUIRE A KHOWLEDGE OF THE SOF!WARE~COl:llNG TO CARRY OUT 
/ tHElR JOB. DlSCtOSURE TO AHV OTHER rERSON MUST HAVE PRIOR 
/ AAUtHORlSATlbN PROM THE DIREC!ORS OF REDAC SOFTWARE LIMITED 
/ 
/1 SUITE P.C.B. tAYOUT 
/2 PROGRAM TITLE REDAt23 MARK2 
/3 ROUTINE TITLE 
/ 
/4 AUTHOR 
/5 DATE 
/ 
/G PURPOSE 
/ 
/ 
/? CALLING SEQUENCE AND DESCIPTION OF ARGUMENTS 
/ 
/8 J/O DEVICES AND FUNCTIONS 
/ 
/9 REGISTERS USED : 
/ 
/10 EXTERNAL COMMON AREAS 
/ 
/ll INTERNAL COMMON AREAS 
/ 
/12 EXTERNAL GLOBALS : 
/ 
/13 INTERNAL GLOBALS : 
/ 
/14 
/ 
/15 
/ 
/16 
/ 
/ 
/ 

CONDITIONAL ASSEMBLY PARAMETERS 

METHOD : 

AMENDMENTS 

MODIFIED TO Flt tNtO Rt3 

:~t8~t ~t~~D:~7~e~Io~~~A~H~~~E~+~rRt,STATE 
XH 1 . CBb EOROUT l 
XN2 .CBD EOCONN 1 
XN4 .CBD.EOCOMP 1 
TRAKS .CBD TRAKS 1 
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'53 
54 
55 
56 
57 
58 
59 

~~ 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
7? 
78 
79 
80 
81 
82 
83 
64 
135 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 

2 SiHG~t s~c 

e0004 R eee1e• A eeees ~ eH H A eeee6 R eeeeee A 
000e7 R eeeeee A 
00010 R 000000 A 

00011 R 000000 A 
00012 R 750030 A 
00013 R 065614 E 

00014 R 735000 A 
00015 R 205620 R 
00016 R 722000 A 
00017 R 230010 R 
00020 R 055531 R 
eee21 R 725001 A 
00022 R 600017 R 
00023 R 220007 R 
00024 R 045537 R 
00025 R 220003 R 
0002G R 045540 ~ 
00027 R 220004 R 
00030 R 045541 R 
00031 R 220005 R 
00032 R 045543 R 
00033 R 220006 R 
00034 R 045542 R 

00035 R 220000 R 
00036 R 040572 R 
00037 R 041215 R 
00040 R 220001 R 
00041 R 045457 R 
00042 R 040576 R 
00043 R 041221 R 
00044 R 22000'1 R 
00045 R 045560 R 
00046 R 205534 R 
01iUll"47 R 345457 R 
00050 R 723777 A 
00051 R 045553 R 

00052 R 205545 R 
00053 R 740200 A 
00054 R 600073 R 

51NG~T 75i12? 

t;rft·~~iD~~ftltl 1 
_ tA'r'ER .CID LAY~R 1 
~v .ca~~~~s~ut, 1 

.XXMON .c t.l .XX 1 
/----------------------------------------------/ 
/ / 
/ SUBROUTINE S£'11JP / 

~ SUBROUTtNE SETS UP,FOR BotH S1Ntit Routt ~ 
/ CHECKING AND FOR ALL ROUTE CHECktNG / 
/ / 

/----------------------------------------------/ 
STP e 
~! 1AC ----:----·.A L..f 

£ PACllt smTB 
/SET UP ARRAY STARTS ETC. 

CLX 
LAC (6 
PAl. 

LUP LAC* .XXMON,X 
DAC COPPER,X 
AXS 1 

/ 

JMP tuP , e J\=g*l'l~~i"'''#, lj. 
LAC* tRAKS/ 
DAC TRAKAD 
LAC* PADS 
DAC PADAD 
LAC* DRILL 
DAC DRlLAD 
LAC* LAYER 
DAC LAYNO 

LAC* XNl 
DAC ARG2 /EOROUt ADDRESS 
DAC ARG22 

LAC* XN2 
DAC !:OCONN 

DAC ARG4 
DAC ARG44 

LAC* XN4, 
DAC EOCOMP=t 
l.AC CONNAD 
TAD EOCONN 
AAC -1 
t.lAC CONEND• . . . 

/ SEt UP EXTRA stzE REQUIRED ARoUND RtCTANGits 
LAC ALSING 
SZA 
JMP RND98 
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105 
!"a6 
107 
108 

StHG~T SRC StNG\ 75il27 
08055 R 145"4l! ~ M ~tHH. 
00056 R 20562l ~ . AC C22 1 
00057 R 045460 R DAC StR1 
00060 R 104261 R RND97 JMS Gttt>TH /~Et EDG~ cbH~tcto~ tt~GtH 

109 
110 
11 l 
112 
113 
114 

00061 R 205622 R LAC ce 
00062 R 205460 R LAC STRl 
00063 R 235543 R LAC* bRlLAD,X 
00064 R 445460 R IS2 STRt 
00065 R 205460 R LAC StRl 
00066 R 545623 R SAD C40 

115 00067 R 741000 A SKP 
116 
117 
118 
119 
120 
121 

00070 R 600060 R JMP RND97 
00~?1 R 205413 R LAC ~tHHSZ 
00072 R 045555 R DAC EDGESZ• 
000?3 R 145413 R ~ND99 DZM ~tHHSZ 
00074 R 104261 R JMS GETPtH /PlND SPACE 
00075 R 205624 R LAC C10 · 

122 00076 R 205624 R LAC C10 
123 
124 
125 
126 
127 
128 

00077 R 235540 R LAC* TRAKAD,X 
00100 R 205413 R LAC PTHHSZ 
00101 R 045364 R DAC STR 
00102 R 145413 R D2M PTHHSZ 
00103 R 145460 R DZM STRl 
00104 R 104261 R RND21 JMS GETPTH /GET PTH OR PAD SIZE 

129 00105 R 205625 R LAC C37 
130 
131 
132 

00106 R 205460 R LAC STR1 
00107 R 235541 R LAC* PAbAD.X 
00110 R 445460 R ISZ STR1 /NEXT PAD CODE 

133 eetll R 205460 R LAC STR1 
134 00112 R 545623 R SAD (40 /END OF PAD CODES? 
135 00113 R 741000 A SKP /YES 
136 00114 R 600104 R JMP RND21 /NO 
137 
138 
139 

00115 R 145460 R DZM STRl 
00116 R 445460 R lSZ STRl 
00117 R 104261 R RND25 JMS GETPTH /GET DRilt SIZE 

140 00120 R 205622 R LAC C0 
141 00121 R 205460 R LAC STRl 
142 
143 
144 
145 
146 

00122 R 235543 R LAC* DRILAD,X 
00123 R 445460 R 152 STR1 /NEXT DRILL CODE 
00124 R 205460 R LAC StR1 
0et2s R 545626 R SAD (26 /END OF DRILL CODES? 
00126 R 741000 A SKP /YES 

147 
148 

00127 R 608117 R JMP RND25 /NO 
00130 R 14546e R D2M StR1 

149 
150 
151 
152 
153 
154 
155 

00131 R 4<45'460 R l SZ STR 1 . 
00132 R 104261 R RND23 JMS GETPTH /GET TRACK WihTH 
00133 R 205~~~ ~ LAC C10 
00134 R 2054~0 R LAC StRl 
00135 R 235~40 R LAC* tRAKAD,X 
00136 R 445460 R 152 STR1 /NEXt tRACk CODE 
00137 R 205460 R LAC STRl 

156 00140 R 545627 R SAD C11 /ALL CODES DONE? 
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157 
158 
159 
160 
161 
162 
163 
1~a 
1165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 

205 

4 SINGRT SRC 

00141 R 741000 A 
00142 R 600132 ~ 
00143 R 205364 ~ 
00144 R 744020 A 
00145 R 740030 A 
00146 R 345413 R 
00147 R 744020 A 
00150 R 741400 A 
00151 R 740030 A 
00152 R 04541~ R 
00153 R 620011 R 

00154 R 145545 R 
00155 R 445545 R 
00156 R 100011 R 
00157 R 205534 R 
00160 R 040205 R 
00161 R 220205 R 
00162 R 505630 M 
00163 R 740031 A 
00164 R 040206 R 
00165 R 220205 R 
00166 R 742030 A 
00167 R 505630 R 
00170 R 045370 R 
00171 R 440205 R 
00172 R 200205 R 
00173 R 045372 R 
00174 R 100460 R 
00175 R 200205 R 
00176 R 723003 A 
00177 R 040205 R 
00200 R 545553 R 
00201 R 620215 R 
00202 R 44020i R 
00203 R 600172 R 
00204 R 600161 R 
00205 R 000000 A 
00206 R 000000 A 
00207 R 001750 A 
00210 ~ 000000 A 
00211 R 412532 A 
00212 R 354500 A 
00213 R 574000 ~ 
00214 ~ 000000 A 

SINGRT 

SKP A'tS 
J'MP RND23 
LAC STR 
CLL!RAR 
lAC 
TAD PTHHS2 
CLL!RAR 
SZL 
lAC 
DAC PTHHS2 
JMP* STP 

7S 1127 

/NO 

/----------------------------------------------/ 
/ / 
/ SUBROUTINE ALLRUt / 
/ / 
/ TH1$ SUBROUTINE IMPLEMENTS tHE CHECK ALL / 
/ FACILITY. / 
/----------------------------------------------/ 
ALLRUT D2M ALSING• 

ISZ ALSlHG 
JMS StP 
LAC CONNAD 
DAC CONPTR 

AGN LAC* CONPTR 
AND C777 
TCA 
DAC CONNO /-CNO OF CONS ON COMP) 
LAC* CONPTR 
SWHA 
AMD C?77 
DAC PtRl /POINTER TO COMPONENT 
ISZ CONPTR /BUMP POINTER TO FlRST CONN. INF. 

AGNl LAC CONPTR 
DAC CONN1 /CONMl POINTS TO CONN INF. 
JMS CONRUT /CHECK ROUTE 
LAC CONPTR 
AAC 3 
DAC CONPTR /POINT TO NEXT CONN 
SAD CONEMD 
JMP* S ItiGRT /ALL CONS DONE 
ISZ CONNO /£ND OF CONS ON COMP? 
JMP AGN1 /HO 
JMP AGN /YES 

CONPTR 
.CONNO 

SY 1750 

/---------------------------------------------/ 



IRGE 
5 SINGRT SRC SING~ ~Si l27 

206 ~b!JttNE stNGRt ~ 

207 / / 

208 / 
. tNPLEMENtS THE CHECK ONE 

/ 

209 / TH t 5 SUBROUtt NE / 
. 210 / t:'AC tLltY. / 

' 211 / / 
l 212 /--------------------~------------------------/ 
' 213 00215 R 000000 A SINGR! 0 

214 00216 R ?41100 A SPA 
/ACC -VE FOR ALt~Ut 215 0021? R 600154 R JMf ALUUT 

216 00220 R i'41300 A -~SHA 217 00221 R 600225 R J ... SlHG2 /ACC ZERO FOR StNGRT 
218 00222 R 20021~ R LAC . SlHGRT 
219 00223 R 040343 R DAC AbPAb. 
220 00224 R 600344 R JMP 1>PAD+1 
221 00225 R 145545 R S1HG2 D M Al.StNG 
222 00~2~ R 100011 R JMS s 
223 00227 R 165537 R 
224 00230 R 205537 R ~··-

225 00231 R 652000 A -tm- ····~ 
226 00232 R 205~31,R ~ l:Ae ( v--ya 
227 00233 R 125,11 E ~ i~~: . if=~ --228 00234 R 125607 E 
229 00235 R 600237 R 
230 00~!6 R 005632 R 1 i)iA tt:.. ( 4 <J:, 001~ FM R etJ 'f! 
231 00237 R 741100 A -SPfll -
232 00240 R 620215 R i:~"' ~~~R~ 'E~l:~ Q~ J."!ttl:IR!-233 00241 R 0454~1 R . 9 DF A ))RES -
234 00242 R 165537 R ' £1Zl!:bt ·l:!IESS 
235 00243 R 205537 R ~--. 
236 00244 R 652000 A -UJQ. 
237 00245 R 205632 R ,-i..Ae C Bl:JS'11 --238 00246 R 125611 E ~ l'IESSt 
239 00247 R 2254e1 R LAC* STR2 
240 00250 R 7237i'~ A AAC -2 
241 00251 R 0453'?2 R DAC COHNl 
242 00252 R 225372 R LAC* CONNI 
243 00253 R 742030 A SWHA 
244 00254 R 505630 R AND <777 
245 00255 R 04536'? R DAC PTR2 

gy SCAN OF COHNECttONS ARRAV. a46 00256 R 7 44010 A RCL /FlND PTRl 
247 00257 R 345367 R tAD PTf.l2 

1:: H2H R 744010 A !ilCL /AC NOWaPTR2*6 
00261 R ?21000 A PAX 

/LOAD REtAtivE POINTER to COHHEC1toNS '150 00262 R 235535 R LFIC* COMPAD,X 
251 00263 R 723002 A AAC 2 
;!52 08264 R 7210i0 A PAX . , .. 
253 002~!5 R 235534 R RHD LAC* CONNAD,X /LOAD D.P. WORD OF CONS. AR~AV r4 00266 R 505~34 R AND <7~777 /GET D.F. ADDRESS 
55 00267 R 545461 R SAD sr 2 /EQUAtS D.F. ADDRESS OF ROUtE SEEN? 

256 ~ 00270 R 600273 R JMP .+3 /VES , 
257 00271 R 737003 A AXR 3 /NO. LOOK AT HEXt CONHtCtlON. 
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258 
259 
260 
261 
262 
263 
264 
at>~ 
!GG 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
27'? 
278 
279 

293 
284 
285 
286 
287 
288 
289 
290 
291 
292 
293 

SINGRT SRC 

00272 R 600265 R 
00273 R 737776 A 
00274 R 235534 R 
00275 R 742030 A 
00276 R 505~30 R 
00277 R 045370 R 
00300 R 100460 R 
00301 R 750000 A 
00302 R 125610 E 
00303 R 204763 R 
00304 R 741200 A 
00305 R 620215 R 
00306 R 165537 R 
00307 R 205537 R 
00310 R 652000 A 
00311 R 2056~5 R 
00312 R 125611 E 
00313 R 125606 E 
00314 R 620215 R 
00315 R 001750 A 
00316 R 000000 A 
00317 R 202451 A 
00320 R 752650 A 
00321 R 425011 A 
00322 R 147254 A 
00323 R 406311 A 
00324 R 142130 A 
00325 R 202470 A 
00326 R 546212 A 
00327 R 416504 A 
00330 R 041252 A 
00331 R 522511 A 
00332 R 747276 A 
00333 R 001750 A 
00334 R 000000 A 
00335 R 202470 A 
00336 R 546212 A 
00337 R 416505 A 
00340 R 420244 A 
00:341 R 476532 A 
00342 R 442676 A 

SINGRT 75112( 

JMP tum . . ·fL .1. . , , 1 AXR -2 /SttP Bl1CK to COMP PO Nti:R 1-JORv 
LAC* COHHAD.X //GET 
SWHA //COMPOHENT 
AND <777 //POINTER 
DRC PTR1 
JMS CONRUt /CHECk ROUTE 
c•ia 

JMP* SIHGRT 
, fJZt114C MESS 

f;A€ r1!!S --------·--·-· 
-~---

_LAC CFRILYa --

/----------------------------------------------------/ 
/ / 
/ SUBROUTINE PADPAD / 
/ / 
/ THlS ROUTtH£ CHECKS R PAD RGAlHST A PRb. . / 
/ IF THE PRns AR~ INllALID NORMALt£XIT ls MfiDE. / 
/ VALID PADS EXIT TO ONE WORD AF ER THE NORMAL / 
/ EXIT. / 
/ / 
/ THE CALL IS- / 
/ CALL PADADCPT1,CDEi.tlBRi.Pt2,CDt2, / 



'1'AG&·-....z.. 

~ 294 
l 295 
! 296 
'I 297 
I 298 
' 299 

300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
31~ 
3<l '(I 
J18 
l_19 
32e! 
321 
322 
323 
324 
325 
326 
327 
328 
329 
~30 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 

SINGRT SRC 

00343 R 000000 A 
00344 R 125617 E 
00345 R 600354 R 
00346 R 000000 A 
00347 R 000000 A 
00350 R 000000 A 
00351 R 000000 A 
00352 R 000000 A 
00353 R 000000 A 
00354 R 100011 R 
00355 R 750030 A 
00356 R 045572 R 
00357 R 045573 R 
00360 R 145545 R 
00361 R 721000 A 
00362 R 220346 R 
00363 R 104700 R 
00364 R 045427 R 
00365 R 230346 R 
00366 R 104700 R 
00367 R 045431 R 
00370 R 220347 R 
00371 R 045475 R 
00372 R 045477 R 
00373 R 740031 A 
00374 R 045366 R 
00375 R 104623 R 
00376 R 600403 R 
00377 R 005427 R 
004El0 R 005430 R 
00401 R 005475 R 
00402 R 400350 R 
00403 R 220350 R 
00404 R 7 42030 A 
00405 R 505636 R 
0040~ R 545637 R 
00407 R 225542 R 
00410 R 045506 R 
00411 R 045510 R 
00412 R 045414 R 
00413 R 220351 R 
004t4 R 10471H R 
00415 R 04$433 R 
00416 R 735000 A 
00417 R 737001 A 

S lMGRl. A 7!5 i t 27 

J9 • LIBR2)- / 

~ Pt i. Pt2 t A~i t tHE R£F_ ug1-1ct b l>o rnts oF 1'Ht Pi:ibs ~ 
~ t~~~1?f ~~~2G ~6H~INP~EcP1filARv WoRbs ~ 
/ / 

/----------------------------------------------------/ 
PAbPAD 0 

JMS>I< .M 
JMP .+7 

PT1S 
CtJEl 
LUHU 
PT2S 
Cl:>£2 
LIBR2 

JMS STP 
CLA ! lAC 
DAC PADPAS /SET UP FLAGS 
DAC PAl>PSl 
t>ZM ALSlHG 
PAX 
LAC* PT1S 
JMS DSTTOU 
DAC Xl 
LAC* PT1S.X 
JMS DSTTOU 
DAC Yl 
LAC* CDEl 
DAC EHD1 
DAC EHD2 
TCA 
DAC WIDTH1 
JMS OR l 
JMP .+5 
.DSA X1 
.l:>SA X2 
.DSA EHD1 
.DSA LlBR1!400000 

FHDSDE LAC* tIBR1 
SWHA 
AtiD <3 
SAD (2 
LAC* LAYHO 
DAC NLAV1 
DAC HLAY2 
DAC S lDE 1 
LAC* PT2S 
JMS DStTOU 
DAC X11 
CLX 
AXR 1 



346 
347 
348 
349 

' 350 
I 351 

lS2 
353 
354 
355 
356 
357 
358 
359 
360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
37 l 
372 
373 
374 
375 
376 
377 
378 
379 
380 
381 
382 
383 
384 
385 
386 
387 
388 
389 
390 
391 

Ii 1;~ 
396 
397 

SINGRT SRC SlHGit ?51127 

00420 R 230351 R LAC* Pt2S.X 
00421 R 104?80 R JMS nsttotJ 
00422 R 045435 R bAC Y11 
00'423 R 220j52 R LAC* cnE2 
00424 R 045501 R DAC ENn11 
00425 R 045$03 R DAC END22 
00426 R 740031 A TCA 
00427 R 044?57 R DAC WIDTH2 
00430 R 104623 R JMS ORI 
00431 R 600436 R JMP .+5 
00432 R 005433 R .nsA X11 
00433 R 005434 R .DSA X22 
00434 R 005501 R .DSA END11 
00435 R 4003~~ R .DSA LIBR21400080 
00436 R 220353 R FHDSD2 LAC* LlBR2 
00437 R 742030 A SWHA 
00440 R 505636 R AND C3 
00441 R 545637 R SAD C2 
00442 R 225542 R LAC* LAYHO 
00443 R 045512 R DAC NLAY11 
00444 R 045514 R DAC NLAY22 
00445 R 045416 R DAC 21DE1 
00446 R 104431 R JMS RECTGT 
00447 R 600452 R JMP .+3 
0045EI R 005433 R • DSA Xl 1 
00451 R 0054€10 R .DSA RECT2 
00452 R 1021~1 R JMS SEGSEG 
00453 R 600456 R JMP .+3 
00454 R 750000 A CLA 
00455 R 620343 R JMP* PADPAD 
00456 R 750030 A CLAIIAC 
00457 R 620343 R JMP* PADPAD 

H460 R 000000 A 
00461 R 100615 R 
00462 R 777400 A 
00463 R 045364 R 
00464 R 205535 R 
00465 R 040477 R 
00466 R 205540 R 
00467 R 040504 R 
00470 R 205534 R 
00471 R 040500 R 
00472 R 345457 R 

/---------------------------------------------------/ 
/ / 
/ SUBROUTINE CONRUT / 
/ I / 

/ SUBROUTINE TO CHECK A ROUtE. &EQlJtRES / 
/ COHH1 POINTING TO FIRST WORD OF THE COHNtCTlONS / 
/ INFORMATIOH, AHD PTR1 ALREADY UNPACKED. / 
/ / 

/---------------------------------------------------/ 
COHRUT 0 

JMS UNPCK 
LAW -@0 
DAC sn 

LAC COMPAD 
DAC TA~Gl 
LAC tRAKAD 
DAC tARG3 

LAC CONNAl> 
DAC TARG2 

TAD EOCOHN 
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398 
399 
400 
401 
402 
403 
404 
405 
406 
407 
408 
409 
410 
411 
412 
413 
414 
415 
416 

~ 
429 
421 
422 
423 
424 
425 
426 
427 
429 
429 
430 
431 
432 
433 
434 
435 
436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 
449 
449 

SINGRT SRC SiN"G. _ 75li27 
004?3 R 723777 A . C -l • 
0047 4 R 045556 R ·. c EHl>Cd' ' . I i ' ' 

00475 R 125616 E JMS* TREE /GEt ttst or NODES tN ~~~ 
004?6 R 600505 R JMP • +7 , i • 

0047? R 0eeeee A tA~Gl e /ADDRESS COMPS ARRAY 
00500 R 000e0e A tARG2 0 /AbbRESS CONNS fiRR~U 
00501 R 004764 R .DSA PP 
00502 R 005622 R .bSA ce 
00503 R 005364 R .DSA StR 
00504 R 0eeeee A TARG3 e /ADbRtSS tRAKS 
00505 R 205534 R LAC COHNAn 
00506 R 045460 R DAC StR1 
00507 R 205364 R LAC StR 
00510 R 740031 A TCA 
00511 R 045547 R DAC CHtR+ /-(NO OF WORDS tN PP ARRAY) 
00512 R 045574 R DAC ~PNO+ 
00513 R 225460 R CCCLUP LAC* STRl 
00514 R 505630 R AND C7?? 
00515 R 740031 A tCA 
00516 R 045564 R DAC NOFCNS• 
005l7 R 225460 R LAC* STRl 
00520 R S0564EI R AHD C77700a 
00521 R 652000 A LMQ /COM~ PTR STORED lN MQ 
00522 R 445460 R LUPCCC lSZ STRt 
00523 R 2254~0 R LAC* STR1 
09524 R 505641 R AND (?7 /PAD HO 
00525 R 640002 A OMQ /PACK WORD 
ees26 R 045603 R ·DAC TEMP 
e052? R 445460 R l Si!: STR 1 
00530 R 445460 R ISZ STRl /PTS AT DF WORD 
00531 R 2~5547 R LAC CNTR 
00532 R 045554 R PAC COUHT• /LOCAL COUNTER 
00533 R 205642 R LAC CPP-t 
00534 R 065624 ~ DAC* <10 
00535 R 225460 R LAC* StRi 
00536 R 505643 R AHD C677777 /CLEAR INDICATOR ~tt 
00537 R 0654'1 R nAC* STR1 
00540 R 220010 R SSLOOP LAC* 10 
00541 R 545603 R SAD TEMP• 
00542 R 600554 R JMP MARK 
00543 R 445554 R lSZ COUNT 

~~~~~ ~ ~:~~:~ £ MAi~~b s1§~0PNoFcHs 
00546 R 600522 R JMP LWPCCC 
00547 R 445460 R ISZ StRl 
00550 I 205460 R LAC S111 
00S5l 545556 R SA~ ENnc0t l. ' ...J., L ~ 
00552 600560 R JMP Al.LHKb /ALi. CoHnEC:t'!4'f:lt·s MARkEv 
00553 R 600513 R JMP : ccctuP {NExt COMPOHEN 
00554 R 225460 R MARK LAC* STR1 
00555 R 345644 R tAb c100e00 /STORE MARK!HG Btt 
00556 R 065460 R DAC* StR1 
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450 eess~ ~ 690!4~ R t~b 1RKt!~~£tuRH 451 805'0 R 205371 R Al MK AC . 
452 08561 R 345536 R TAD TAD 
453 00562 R ;nn? A RAC :"'1 
454 00563 R 045546 R DAC ARG100• 
455 00564 R 2ess34 R LAC COHNAD 

~ 89565 R 0495'?5 R DAC ARG3 
/UHP~cK Routt 00566 R 125612 E JMS* READRT 

458 00567 R 6885?'7 R JMP .. +1+7 
/ROUTE' t~NTR> RbbRESS 459 ee5?e R 005546 R ARG1 .DSA ARG100 

460 00571 R 004765 R .DSA BUFF1 /SUFb5 . 
461 00572 R 000000 A ARG2 0 /EOR ADDRESS 
462 00573 R 005645 R .DSA Cl /INDICATOR 
463 00574 R 005371 R .DSA PNTRl /POIHt£Q 
464 00575 R 000eee A ARG3 0 /COHN£X Cl) ADDR£ES 
465 08576 R 000800 A ARG4 0 /EOCONN A DRESS 
466 0857'7 R 744918 A RCL 
467 00600 R 205545 R LAC ALSING 
468 08601 R 740608 A SNLISZA 
469 80602 R 620460 R JMP* COHRUT 
470 00603 R 750031 A CLA ! lAC 
471 00604 R 740"40EI A SNL 
472 00605 R 750018 A Cl A 
473 00606 R 0453$4 R DAC STR 
414 00607 R 205545 R LAC ALSING 
475 00610 R 740031 A tCA 
476 00611 R 741219 A SNA /ALL ROUTES CHECK? 
477 00612 R 205364 R LAC StR . /NO 
478 00613 R 100670 R JMS CHKRT 
479 00614 R G204G0 R JMP* CONRUT 
480 / 
401 / 
482 08615 R eeee00 A UNPCK 0 /UH PACK ROUTE tHFORMATIOH 
483 00616 R 225372 R LAC* CONNl 
484 0061? R 505641 R AHl> (77 
48~ Be620 R 045365 R l>AC PAD1 

i~ 00621 R 225372 R LAC* CONN1 
00622 R 742020 A RTR 

4eel 08623 R 742920 A RTR 
489 01624 R 742820 A RTR 
00 Be625 R 50564El R AHD C7 
491 H626 R 045366 R DAC Wil>TH1 
492 8062? R 045604 R MC WIDSTR• 
493 eene R 225372 R tAC* COHN1 
494 08631 R 505640 R AND. (777000 
495 raen2 R 6s2eee A lMQ /SAV£ FOR TREE PARAME~~ 
496 086!3 R 742030 A SWHA 
497 08634 R 045367 R DAC PtR2. 
498 HU~ R 445372 R tsz CONN1 
499 00~36 R 225372 R LAC* CONNl 
500 00~3? R 505641 R ANI> en 
501 00€i40 R 045'.373 R DAC PAD2 
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502 00641 R 649012 A =c ~~~Utt~ot0~~~s~~ ~t2N° 1N SA~.R1J 
503 90642 R 044764 R 
5~4 B0G4:3 R 225372 R C* CONN1 
905 '110644 R 652180~ A MQ 
506 00645 R 445:372 R SZ COHNl 
507 00646 R 225372 R 1.AC* CONNi 
508 0H47 R 744019 A RCt 
509 00650 R 742019 A Rtt. 
510 00651 R 640614 A li.S 14 
511 00652 R 50564? R AHD C:.377'77 
512 00653 R 045371 R DAC PNT~1 
513 80654 R 205545 R l.AC ALSlNG 
514 09655 R 741200 A SHA /el.L ROUtES CHECK? 
515 00656 R 620615 R JMP* ~PCK /NO 
516 00657 R 205370 R LAC Pt 1 
517 00660 R 740031 A TCA 
518 00661 R 345367 R TAD PTR2 
519 00662 R 741100 A SPA /SECOND ENTRY OF ROUTE? 
520 00663 R 620460 R JMP* CONRUT /YES 
521 00664 R 205371 R LAC PNTR1 
522 00665 R 741200 A SNi:I /CONNECTION UNROUTED? 
523 00666 R 620460 R JMP* CON RUT /YES 
524 00667 R 620615 R JMP>I< UNPCK 
525 .EJECT 



PAGE 12 

526 
527 
528 
529 
530 
531 
532 
543~ 
soa 
535 
536 
537 
538 
539 
540 
541 
542 
543 
544 
545 
546 
547 
548 
549 
550 
551 
552 
553 
554 
555 
556 
557 
558 
559 
560 
561 
562 
563 
564 
565 
566 
567 
568 
569 
570 
571 
572 
573 
574 
575 
576 
577 

PAGE 13 

StNGRT SRC 

00670 R 000000 ~ 
00671 R 145557 R 
00672 R 044752 R 
00673 R 145572 R 
00674 R 145573 R 
00675 R 205535 R 
00676 R 040707 R 
00677 R 040723 R 
00700 R 205533 R 
00701 R 040710 R 
00702 R 040724 R 
00703 R 125615 E 
00704 R 600713 R 
00705 R 005527 R 
00706 R 005530 R 
00707 R 000000 A 
00710 R 000000 A 
00711 R 005367 R 
00712 R 005373 R 
00713 R 225650 R 
00714 R 045571 R 
00715 R 225$51 R 
00716 R 045472 R 
00717 R 125615 E 
00720 R 600727 R 
00721 R 005525 R 
00722 R 005526 R 
00723 R 000000 A 
00724 R 000000 A 
00725 R 005370 R 
00726 R 005365 R 
00727 R 225650 R 
00730 R 045570 R 
00731 R 225651 R 
00732 R 045471 R 
00733 R 205525 R 
00734 R 544766 R 
00735 R 741000 A 
00736 R 600742 R 
00737 R 205526 R 
00740 R 5447G7 R 

SINGRT SRC 

751 i27 

/----------------------------------------------------------------------/ 
/ / 
/ / 
/ SUBROUTINE CHKRt / 
/ / 
/ THIS SUBROUTINE CHECKS A,~OUTE UNPACKtD tN ~UFPt. 

/ 
/ 

/ OH ENnv ACC CON TA INS i. 1 F EHTa~ED DU1H NG s 1 NG Lt ROUTE CHEC~ OF 
/ INVAtlD ROUTE, 0 FOR SINGLE ~OUTE CHECK OF VALID ROUTE, -1 FOR 
/ ALL ROUTES CHECK. / 
/ / 

/---------------------------------------------------------------------/ 
CHKRT 0 

D2M ENDSEG+ /MARKES ERROR DUE TO END OF SEG ON WRONG LAYER 
DAC ENTFLG /SAVE ENTRY FLAG 
D2M PADPAS• 
DZM PADPSl• 

LAC COMPAD 
l:IAC HAR1 
DAC HAR11 
LAC LIBAD 
DAC HAR2 
DAC HAR22 

JMS* SUBNOD /GET PAD CODE FOR END OF ROUTE 
JMP .+7 
.DSA XTWO 
.OSA YTWO 

HARl 0 
HAR2 0 

.DSA PTR2 

.DSA PAD2 
LAC* Cl? 

/COMPS AR~AY 
/LIB ARRA'v' 

DAC PADED2 /STORE PAD CODE 
LAC* C 16 
DAC L1B2 
JMS* SUBNOD 
JMP .+7 
.tlSA XONE 
.DSA YONE 

HAR 11 0 
HAR22 0 

.DSA PTRl 

.DSA PAD1 
LAC* ( 17 
DAC PADEDl /STORE PAD CODE 
LAC* ( lG 
DAC LIB1 
LAC XONE /CHECK ASSUMED ENDS ARE CORRECT. 
SAD BUFF1+1 
SKP 
JMP CHANGE /ENDS IN WRONG ORDER. CHANGE PAD COD£S ~OUND. 
LAC YOHE 
SAD BUFF1+2 

SIHGRT 751127 



- her4l ~ Ge1ees 1 · dt-tta• ckKtoM l'ENbs coR~£cT 570 
CHECK twuft IJJE~· ON PAI'J-579 80742 R 295527 ~ ~HGE .LA~Xtwo /ENDS WNQNG. 

580 00743 R 5.W'PEIG ~e ~UP l 
581 00?'44 ~ ?'411~00 A 
582 00'?45 R 601016 R M~ CKC /END NOT ON PAb 
583 00746 R 205530 R LAC vtwo. 
S94 00747 R 544'?67 R SAD BUFF1+2 
585 00750 R 741000 A SKP 
586 00751 R 601016 R JMP CKCOMl /£ND NOT ON PAD 
587 00752 R 2047.65 R LAC l3UFF1 /£ND ON PAD. CHECK OTHER END. 
588 00?53 R 744010 A RCL 
589 00754 R 344765 R TAD BUFF1 
590 00755 R 345652 R TAD (BUFFl 
591 00756 R 723776 A AAC -2 
592 00757 R 045364 R DAC STR 
593 00760 R 225364 R LAC* STR 
594 00'?61 R 545525 R SAD XONE 
595 00762 R 741000 A SKP 
596 00763 R 601016 R JMP CKCOM1 · /END NOT Ol'l PAD. 
597 00764 R 445364 R 152 STR 
598 00765 R 225364 R LAC* STR 
599 00766 R 545526 R SAD YONE 
600 00767 R 741000 A SKP 
601 00770 R 601016 R JMP CKCOM1 /END NOT ON PAD. , 
602 00771 R 205571 R LAC PADED2* /ENDS ON PADS, BUT ENDS NE£D SWAPPIHG. 
603 00772 R 045364 R DAC STR 
604 00773 R 205570 R LAC PADEDl* 
605 00774 R 045571 R DAC PADED2 
606 00775 R 205364 R LAC STR 
607 00776 R 045570 R DAC PADEDl 
608 00777 R 205471 R LAC LIB 1 
609 01000 R 045364 R DAC STR 
610 01001 R 205472 R LAC LIB2 
611 01002 R 045471 R DAC LlBl 
612 01003 R 205364 R LAC STR 
613 01004 R 045472 R DAC LIB2 
614 01005 R 205471 R CHKCOM LAC Lt Bl 
615 01006 R 742030 A SWH!=I 
616 01007 R 505636 R AND (3 
617 01010 R 741200 A Sl'lA 
618 01011 R 601023 R JMP 'OTHEN.b 
619 01012 R 545637 R SAD (2 
620 01013 R 225542 R LAC* LAYNO 
621 01014 R 544?'70 R SAD BUFF 1+3 
622 01015 R 601023 R JMP OTHEND 
623 01016 R 145466 R CKCOM1 D2M SEGi 
624 01017 R 445466 R ISZ SEGl 
625 01020 R 77777'? A LAW -1 
626 01021 R 045557 R DAC £NDSE~ 
627 01022 R 601224 R JMP · MDER 
628 01023 R 204765 R OTHEND LAC BUFF1 
629 01024 R 744010 A RCL 
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st%0 01025 R 344?85 ~ ~c $Un1i 
631 01026 R ~456~~ (JUr~ 
632 010i2i" R 7~~ $ A ~AC -3 
633 01030 R 0 ~4 R AC StR 
634 01031 R 29~472 R LAC tlB2 
635 01032 R 742030 A SWHA 
636 01033 R 505G2' R AND (3 

~i 01334 R 74t~ee A SNA 
01 35 R 6Ell0S0 R JMP CHKRT2 

639 01036 R 54563? R SA!> (2 
640 01037 R 225542 R LAC* LAVNO 
641 01040 R 565364 R SAD* STR 
642 01041 R 601950 R JMP CHKRt2 
643 01042 R 204765 R LAC BUFF1 
644 01043 R 723777 A AAC -1 
645 01044 R 045466 R DAC SEG1 
646 01045 R 77777? A LAW -1 
647 01046 R 04555i" R DAC EHDSEG 
648 01047 R 601224 R JMP BADER 

/G£t RECtJ:INGlt ROUND ROlltt t 649 01050 R 104314 R CHKRT2 JMS RECTS2 
650 01051 R 601054 R JMP .+3 
651 01052 R 00476$ R .DSA BUFP1 
652 01053 R 005374 R .DSA RECT1 
653 01054 R 205545 R LAC ALSING 
654 010SS R 740200 A SZA 
655 01056 R 601105 R JMP ADD2 
656 01057 R 205570 R LAC PADEDl 
657 01060 R 723752 A ARC -26 
658 01061 R 740100 A SMA /EDGE CONN? 
659 01062 R 601067 R JMP ADD /YES 
660 01063 R 205571 R LAC PADED2 
661 01064 R 723752 A AAC -26 
662 01065 R 741100 A SPA 
663 0106G R 601105 R JMP ADD2 "1-10 
664 01067 R 205555 R ADD LAC EJ:)GESZ 
665 01070 R 740031 A TCA 
666 01e71 R 345374 R TAD RECT1 
667 01072 R 045374 R DAC RECT1 
668 01073 R 205555 R LAC EDGESZ 
Ei69 01074 R 740031 A tCA 
670 Bl075 R 345376 R TAD RECT1 +2 
Ei71 0107G R 045376 R DAC RECT1+2 
672 010i"7 R 205555 R LAC EDGESZ 
673 01100 R 345375 R TAD RECT1+1 
674 0ll0l R 045375 R DAC RECT1+1 
675 B 1102 R 20$555 R LAC EDGESZ 
676 01103 R 345377 R TAD RECt1+3 
677 01104 R 045377 R bAC RECT1+3 
678 01105 R 205534 R ADD2 LAC CONNAD , 
679 01106 R 044753 R DAC CONN2 /lNITIAtISE POiNt£~ to COHNS ARRAY 
680 01107 R 144763 R DZM VALMRK 
681 01110 R 224753 R GOON3 LAC* CONN2 



PRGE lS 

682 
683 
694 
685 

I~ 
688 
689 
690 
691 
692 
693 
694 
695 
696 
697 
698 
699 
100 
701 
702 
'1"03 
7.04 
705 
706 
707 
708 
109 
710 
711 
712 
713 
714 
715 
716 
117 
718 
?19 
720 
721 
722 
723 
124 
725 
726 
?'27 
12e 
729 
730 
131 
?'32 
?'33 

StHGRT SRC 

Ill lt l R 5!5631\ t 
lll12 R 7 131 A e 1l13 a e V54 a 
01114 I 2247!3 I 
Bil lS R ?'42038 A 
e 1116 a sa!6H R 
e 1117 R e44?!i! M 
0 1120 R 444?'53 R 
01121 It 224753 R 
e 1122 R 505641 R 
01123 R 044756 R 
01124 R 224753 R 
01125 R 742820 A 
01126 R 742020 A 
01127 ~ 742020 A 
0 ll 30 R 50564' R 
0113 l R 044?'57 R 
01132 R 224?!3 R 
01133 R 742030 A 
8 ll 34 R 585638 R 
f!l 1135 R 04476121 R 
01136 R 444?53 R 
0 ll 37 R 204?55 R 
81140 R 740031 A 
81141 R 344768 R 
IU 142 R 741100 A 
1 l143 R 601255 R 
e 1144 R 224753 R 
01145 R 505641 R 
8114e R 044761 R 
Iii 1147 R 224753 R 
81150 R 652Elel!I A 
e 115 l R 444753 R 
01152 R 224i'SS R 
01153 R 505644 R 
01154 R ?40200 A 
0 ll5! R 601256 R 
0 1156 R 224753 R 
81157 R 744818 A 
01160 R 742010 A 
01161 R 640614 A 
e ll 62 R 505641=' R 
01163 R 044762 R 
e 1164 R 5453'P' l R 
81165 R 601256 R 
8l166 R 7412811 A 
0 167 R 6012S6 R 
01170 R 777?77 A 
0tl71 R 104163 R 
8 ll 72 R 204762 R 
e 1173 R 7400 UI R 
01174 R 204752 R 

stHGRt 7s1l27 

., c??' 
.l ~oc ~U~ER o~ too~!tttONs ON (:bMjl 

LAC~ cOH 
.SWHH 
AND (?'77. .. . I ...:U 
OAC P111~i /P. OlN~R BACK to CUr!P 
lS2 COHN2 · 

GOOH2 LRC* COHH2 
AHD c77 . 
DAC PAD11 /PAD ON THts coMP 
I.AC* COHN2 
RtR 
RtR 
RTR 
AHD C7 
DRC W1Dni2 /ROUTE t.ilDTH 
LAC* CONH2 
SWHR 
~~g ~~~~2 /POINtER TO OrH~~ CoMP. 
ISZ COHH2. 
LAC PtRl 1 
TCA 
tAJ) PTR22 
SPA 
JMP NEXRt2 /SECOHD ENTRY OF ~OUtt • HOT OF tf.rttt!Sf. 
LAC* COHH2 
AHD C?'P 
DAC PRD22 /PAD OH OTHER COMP 
LAC* COHH2 
LMQ 
ISZ COHH2 
LAC* COHH2 
AHD C100808 
SZA /COHH OH SAME TREE AS FIRST COHH? 
JMP HEX~t2+1 /YES 
LAC* COHN2 
RCl 
RTL 
LLS 14 
RHD ! C3???7 . 
DAC .• PH112 ~Et POtHtER to ROUtf:s AR~AY 
SAD PHtlU . . h. l ~ . t I 

JMP . NEXRT2+1 /AVOID CHECK1NG ROU1~ AGRtHSt tsttf; 
SHA . i . t JMP ' HEXRt2+ /\JNRbUttD CONNECT OH 
LAW -1. • I .. ft 
JMS ~'l'llA1.. /CHECK ROOTE t-OR ~t. t b Y 
LAC PHTR2 
RAL /SET~LtHK lt ROUTE iHVRltD 
LAC ENtF1.G 
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?34 01175 R 740300 A SMAISZA 
735 01176 R G0120l R JMP CH!CK /ENtRY Fl.AG• 1 
736 01177 R 740200 A SZA 
73? 01200 R 601252 R JMP ONEMlN /ENTRY Ft AG .. -1 
738 01201 R 740408 A $NL 

NEX21+1 /ROUTE !JAL ID . 739 01202 R 601256 R JMP 
?40 01203 R 204762 R CHECK LAC ~2 
?41 01204 R 345536 R TAD TAD 
il42 01205 R 723777 A AAC -1 
?43 01206 R 045546 R DAC ARG100 
?44 01207 R 205534 R LAC CONNAD 
?45 01210 R 041220 R DAC ARG33 
?46 01211 R 125612 E JMS* READRT 
?47 01212 R 601222 R JMP .+1+7 
748 01213 R 005546 R ARG 11 .DSA ARG100 
749 01214 R 005131 R .DSA BUFF2 
?50 01215 R 000000 A ARG22 0 
751 01216 R 005645 R .DSA Cl 
?52 01217 R 004762 R .DSA PNTR2 
?53 01220 R 000000 A ARG33 0 
?54 01221 R 000000 A ARG44 0 
?55 01222 R 101277 R JMS RUtCHK 
756 0122~ R 601256 R JMP NEXR't2+ 1 /ROUtE 0. K. G£t NEXt ONE. 
757 0122 R 205573 R BADER tAC PADPSl /PAD CHECKlNG? 
?58 01225 R ?41200 A SNA 
759 01226 R 601231 R JMP .+3 /NO 
760 01227 R 442161 R lSZ SEGSEG 
761 01230 R 622161 R JMP* SEGSE~ 
762 01231 R 444763 R ISZ V'ALMRK 
763 01232 R 205466 R LAC SEG1 /SET ROUTE l INllAtlD 
764 01233 R 104163 R JMS RTlr'AL 
765 01234 R 205371 R LAC PNTRl 
766 01235 R 205572 R LAC PAD PAS 
767 01236 R 740200 A S2A 
768 01237 R 620670 R JMP* CHKRT 
769 01240 R 204752 R LAC ENTFLG 
770 01241 R 741100 A SPA 
771 01242 R 6206?0 R JMP* CHKRT 
772 01243 R 20555? R LAC ENDSEG 
773 01244 R 741100 A SPA 
774 01245 R 620670 R JMP* CHKRT 
775 0l24G R 205467 R l.AC SEG2 /SET ROUTE 2 JNIJAtl!) 
776 e 1247 R 104163 R JMS RTlr'AL 
777 01250 R 204762 R LAC PNTR2 
778 01251 R 601256 R JMP NEXRT2+1 /ENTRY FLAG 0 OR 1. CARRY ON CHECKlHG. 
779 / 

?80 / 
?'81 01252 R 740400 A CHEMIN SNL /EHTRV Fl.AG•-1 
782 01253 R 601203 R JMP CHECK /ROUTE llAL ID 
783 01254 R 601256 R JMP NEXRT2+1 /ROUTE lNl!AttD 

~~ 
/ 
/ 
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I 

: 786 
;. 78? 
1
' 788 
' 789 
! 790 
l 791 
: 792 
I 793 
. 794 

795 
796 
79'?' 
798 
799 
800 
801 
802 
803 
004 
005 
006 
007 

5tHGRt SRC 

812SS It 444753 It 
01256 R 444753 R 
8125'? R 444'?54 R 
01260 R 681121 R 
El 1261 R 204753 R 
81262 R 545553 R 
012~3 R 7410H A 
tH264 R 6011 UI R 
01265 R 445572 R 
01266 R 601511 R 
01267 R 145572 R 
01270 R 204763 R 
01271 R 740200 A 
012'72 R 620678 R 
01273 R '?50000 A 
012'74 R 104163 R 
012'75 R 205371 ~ 
01276 R 620670 R 

StHGRt 7Sit2'7 

COHHl'rVI., / ' , 
ts2~1N2 /tNcREl4£~t +o Ntxt tdN~£tt1'JH 

HOCOH2 /CH~CK Hd ot C~HEtttOHS 
l.'iOOH2 

LAC COHHa. 
SAD CON!Nt> 
~p ' 
JMP GOdH3 /GEt cOHHEcttOHs to NExt coMPONEf.ft 
tsz l>ADPAS 
JMP HOWPAD. 

FlHl DZM PADPAS 
LAC llALMRK 

/ 
/ 
/ 

SZA 
JMP* CHKRT 
a A . 
JMS RTllAL /SET ROUtE llALtD 
LAC PNtRl 
JMP* CHKRT 

.EJECT 
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' ' 81!18 
809 
810 
811 
812 
813 
814 
8l5 
$1G 
8l7 
818 
819 
820 
821 
822 
823 
824 
825 
826 
827 
828 
829 
830 
831 
832 
833 
834 
835 
836 
837 
838 
839 
840 
841 
842 

~ 
t~ 
848 
S49 
$50 
BSl 
952 
853 
854 
055 
8S6 
857 
858 
859 

SINGRt SRC 

01211 R 000e0e A 
0130e ~ 104314 R 
0130l R 601~04 R 
01302 R 005131 R 
01303 R 005400 R 
01304 R 125613 E 
01305 R G01310 R 
01306 R 005374 R 
01307 R 005400 R 
01310 R 741200 A 
01311 R 621277 R 

01312 R 145467 R 
01313 R 205653 R 
01314 R 723777 A 
01315 R 065624 R 
01316 R 220010 A 
01317 R 740031 A 
01320 R 045411 R 
01321 R 220010 A 
01322 R 0454:33 R 
01323 R 220010 A 
01324 R 04~435 R 
01325 R 220010 A 
01326 R 045416 R 
01327 R 045512 R 
01330 R 045514 R 
01331 R 045504 R 
01332 R 445411 R 
01333 R 445467 R 
01334 R 205535 R 
01335 R 041346 R 
01336 R 041362 R 
01337 R 205533 R 
01340 R 041347 R 
01341 R 041363 R 
01342 R 125615 E 
01343 R 601352 R 
01344 R 005437 R 
01345 R 005441 R 
01346 R 0001!100 A 
01347 R 000000 A 
01350 R 004760 R 
01351 R 004761 R 
01352 R 225650 R 
01353 R 045567 R 
01354 R 225651 R 
01355 R 045474 R 
01~56 R 125615 E 
01357 R 601366 R 
01360 R 005437 R 
01361 R 005441 R 

s tttGRt rs 1121 

RU'l'CHK El. 
JMS ~ECtst /FiHD REttRMGLE ot stcoHb ~out£ 
JMP .+3 
.DSA 8UFF2 
.J)SA RECT2 
JMS* RECTOt /CHECK POR RECTANGES OVERLAP. 
JMP .+3 
.J)SA RECTl 
.I>SA RECT2 
SHA /OVERLAP 
JMP* RUTCHK /HO OVERLAP . 

/ OVERLAP. UNPACK AND CHECK ROUTE 2 S~GMEHT BY SEGi1£HT. 
DZM SEG2 
LAC CBUFF2 
AAC -1 
DAC* C 10 
LAC* 10 
TCA 
DAC CNT2 /NO OF POlHTS 
LAC* 10 /GET FIRST POINT 
DAC X11 
LAC* 10 
DAC Yl 1 
LAC* 10 
DAC ZIDEl 
l)AC NLAYl 1 
DAC NLAY22 
DAC LAY22 
ISZ CHT2 
ISZ SEG2 

LAC COMPAD 
DAC HAl 
DAC HA11 
LAC LIBAD 
DAC HA2 
DAC HA22 

JMS* SUBNOD /FIND PAD CODE FOR ~ND OF ROUTE 
JMP .+7 
.DSA XYl 
.DSA YYl 

HAl 0 
HA2 0 

.DSR PTR22 

.l:ISA PAD22 
LAC* C17 
DAC PADD22it 
LAC* C 16 
DAC LIB22 
JMS* SUBNOD /GET PAD CODE AND POStTlON FOR SEGtHHfNG OF ROUTE 
JMP .+7 
.DSA XYl 
.DSA YY1 



AGE 19 

860 
861 
862 
863 

I 864 
I 865 
I 866 
' 867 

868 
869 
870 
871 
872 
873 
874 
875 
876 
877 
878 
879 
880 
881 
882 
883 
884 
885 
886 
887 
888 
889 
890 
891 
892 
093 
094 
895 
896 
097 
S98 
099 
900 
901 
902 
903 
904 

~~ 
907 
908 
909 
910 
911 

SINGRT SRC 

01362 R 000000 A 
01363 R 000000 A 
01364 R 004755 R 
01365 R 004?56 R 
01366 R 2256Se R 
01367 R 045501 R 
01370 R 225651 R 
01371 R 045473 R 
01372 R 205437 R 
01373 R 54543:3 R 
01374 R 741000 A 
01375 R 601401 R 
01376 R 205445 R 
01377 R 545431 R 
01400 R 601415 R 
01401 R 205501 R 
01402 R 045364 R 
01403 R 20SSG7 R 
01404 R 045501 R 
01405 R 205364 R 
01406 R 045567 R 
01407 R 205473 R 
01410 R 045364 R 
01411 R 205474 R 
01412 R 045473 R 
01413 R 205364 R 
01414 R 045474 R 
01415 R 205433 R 
01416 R 104700 R 
01417 R 045433 R 
01420 R 205435 R 
01421 R 104700 R 
01422 R 045435 R 
01423 R 205473 R 
01424 R 742030 A 
01425 R 505636 R 
01426 R 545637 R 
01427 R 225542 R 
01430 R 045502 R 
01431 R 601453 R 
01432 R 445467 R 
01433 R 445411 R 
01434 R 741000 A 
01435 R 621277 R 
0143~ ~ 205434 R 
014~7 ~ 045433 R 
01440 R 205436 R 
01441 R 045435 R 
01442 R 205504 R 
01443 R 045502 R 
01444 R 205417 R 
01445 R 045416 R 

SINGRt '75 tl27 

~A ~TR~ 
.bSA PAD11 
lAC* . 07 , 
DAC END11 /StoRE PAD cobt 
LAC* C lG 
DAC t1 ll 11 ' . ' I 

LAC XY1 /C~ECK ASSUMED BEGlNNiNG ot ~o\J1'E 1S ACfUAt !tGtHNlHG 
SAD X11 
SKP 
JMP CHANG1 /NO. ~LTER ENb CODES 
LAC YY11 
SAD Yl 
JMP ONOH /ENDS CORR~Ct 

CHANG1 LAC ENDli /ENDS WRONG. SWAP 
DAC STR 
LAC PADD22 
DAC ENDll 
LAC STR 
DAC PADD22 
LAC L1Bl1 
DAC STR 
LAC LlB22 
DAC l.1B11 
lAC STR 
l>AC 1.1B22 

ONOM LAC X1 l 
JMS DSTTOU 
DAC X11 
1.AC Y11 
JMS DSTTOU 
DAC Yl 1 
1.AC LIB 11 
SWHA 
AND C3 
SAD <2 
LAC* LAYNO 
DAC LAY1 l 
JMP Ott 1 

NEXSEG lSZ SEG2 
tSZ CNT2 
SKP 
JMP* RUTCHK 
LAC X22 
bAC Xi l 
LAC Y22 
DAC Yl 1 
LAC LAY22 
DAC LAY11 
1.AC 21D£2 
DAC ZtDE1 



IPOO! 2!£1 

912 

~ 9 t3 
914 

• 915 
i 916 
l 917 
. 918 
• 9~ 
·. ~0 

9C1 
' 922 

923 
924 
925 
926 
927 
928 
929 
930 
931 
932 
933 
934 
935 
936 
93'7 
938 
9:39 
940 

I~ 43 

19~ 47 
<48 

SINGRT SRC 

01446 R 045512 R 
01447 R 045514 R 
01450 R 045504 R 
01451 R 205503 R 
01452 R 045501 R 
01453 R 220018 A 
01454 R 104708 R 
01455 R 045434 R 
01456 R 220010 A 
01457 R 104700 R 
01460 R 04543~ R 
01461 R 2047S'? R 
01462 R 7 400:3 1 A 
01463 R 045503 R 
01464 R 220010 A 
01465 R 045417 R 
01466 R 545416 R 
01467 R 6014'72 R 
01470 R 145503 R 
01471 R 145504 R 
01472 R 205411 R 
01473 R 545654 R 
01474 R 741000 A 
01475 R 601506 R 
01476 R 205567 R 
01477 R 045503 R 
0150e R ~05474 R 
01501 I 421!1H i e1s02 95636 
01513 545~37 
~ 51!14 ~25;;i42 R 
S SB5 R 045504 R 
01506 R 101665 R 
01507 R 601432 R 

01510 R 601224 R 

SlNGRt 

bAC HLAV1 l 
DFIC HLAV22 
DAC LAV22 
LAC ~Hb22 

751127 

OHyActA~~D 1 le /GET H£xt PotH+ 
JMS DSTTOU 
DAC X22 
LAC* 10 
JMS DSTTOU 
DAC Y22 
LAC WIDTH2 
TCA 
DAC END22 
LAC* 10 
DAC ZIDE2 
SAD ZIDE1 
JMP .+3 
DZM END22 
DZM LAY22 
LAC CNT2 
SAD C-1 A:ND OF ROUTE? 
SKP /YES . 
JMP LETSEA 
LAC PADD22 
DAC END22 
LAC llB22 
SWHA 
FIND C3 
S~D C2 
LAC* LAYHO 

LE~~A L~~2 UHPCK1 
JMP HEXSEG 

;" 

BAD jMP BAl:lER 
.EJECT 



I 
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I 

I 949 
' 950 

951 
952 

j 95:'!! 
9S4 
955 

t: 956 
• 957 

958 
959 
960 
961 
962 
963 
964 
965 

' 966 
967 
968 
969 
970 
971 
972 
973 
974 
975 
976 
977 
978 
979 
980 
981 
982 
983 
984 
985 
986 
987 
988 
989 
990 
991 
992 
993 
994 
995 
996 
997 
998 i 

9M 'fl 
1000 

StNGRT SRC 

01511 R 205535 R 
01512 R 045551 R 
01513 R 345560 R 
01514 R 723777 A 
01515 R 045550 R 
01516 R 205551 R 
01517 R 723003 A 
01520 R 045551 R 
01521 R 225551 R 
01522 R 505630 R 
01523 R 345533 R 
01524 R 723777 A 
01525 R 045364 R 
01526 R 225364 R 
01527 R 723774 A 
01530 R 652000 A 
01531 R 754000 A 
01532 R 640323 A 
01533 R 009004 A 
01534 R 045364 R 
01535 R 641002 A 
01536 R 673122 A 
01537 R 000003 A 
01540 R 641002 A 
01541 R 345364 R 
01542 R 045565 R 
01543 R 741200 A 
01544 R 60165~ R 
01545 R 205535 R 
01546 R 740031 A 
01547 R 345551 R 
01550 R 723776 A 
01551 R 652000 A 
01552 R 754000 A 
01553 R 640323 A 
01554 R 000006 A 
01555 R 641002 A 
01556 R 045552 R 
ruSSI' R 205535 R 
0lS6El R 041567 R 
01561 R 205533 ~ 
01562 R 041570 R 
01563 R 125615 E 
01564 R 601573 R 

StHG~------~-~~~~~:------------------------~-------, 
~ PART OF su~~ol\tt~E CHKRT ~ 
~ tHtS t.UMI> Qt CObE SE[s tHtNGS UP FOR ~t CHtCKtHG ~ 
/ OP PADS ~GA1NST !HE ~out£ / 
/ / 

~------------------------------------------------------/ 
NOWPAD LAC COMPAD 

DFIC COMPCt• 
TAD ~OCOMP 
AAC -1 
DAC COMEND• 

AGAlN LAC COMPCt 
AAC 3 . , 
DAC COMPCT /POINT TO LIBRARY WO.RD 
LAC* COMPCt /LIBRARY WORD 
AND C77? /REL POlNTER TO LIBRARY 
TAD LIBAD 
AAC -1 
DAC STR 
LAC* STR /FIRST WORD IN LtBRARY ENTRY 
AAC -4 
LMQ 
CLL!CLA 
D Ill 
4 
DAC STR /SAVE REMAINDER 
LACQ 
MUL1660000 /ACC POSITIVE SO 660000 CttA~S t1NK 
3 
lACQ 
TAD STR 
DAC NOPADS• /NO OF PADS oH COMPONENT 
SNA 
JMP NEXCOM /NO PADS OH COMP 
tAC COMPAD 
TCA 
TAD COMPCT 
AAC -2 
LMQ 
CLLICLA 
DIV 
6 
LACQ 
DAC COMREl• /REL. PTR. TO tbMP. 

N£WPAD LAC CCiMPAD 
DAC HAAl 
LAC tll3AD 
DAC HAA2 
JMS* SUBNOD 
JMP .+7 



p~~ I! SINGRT SRC SIHGRt .,~ 1 i~'i' 

1001 01565 R 005433 R .DSA Xl 1 
1002 01566 ~ 005435 R • bSA Yl 1 
1003 01567 ~ 000000 A HRA1 e 
1004 01570 ~ 000Be0 A HAA2 0 
1005 01571 R 005552 R .J)SA COMREt 
1006 01572 R 005565 R .DSA NOPADS 

i~b 01573 R 205433 R LAC X11 
/X COO~D OF ENDi OF ~btJt£ 01574 R 545525 R SAD XONE 

1a&9 01575 R 741000 A SKP 
1010 01576 R 601602 R JMP END TWO 
1011 01577 R 205435 R LAC Yl 1 

/Y COORD OFEEND t OF Routt 1012 01600 R 545526 R SAD YONE 
1013 01601 R 601651 R JMP . NPRD /PAD IS ON Nb 1 OF ROUTE 
1014 01602 R 205433 R £NDTWO LAC X11 
1015 01603 R 545~27 R SAD XTWO /X COORD OF END 2 OF ROUTE 
1016 01604 R 741000 A SKP 
1017 01605 R 601611 R JMP ENDTRE 
1018 01606 R 205435 R LAC Y11 
1019 01607 R 545~30 R $AD YTl-JO /Y COORD OF £ND 2. OFtROUtE 
1020 01610 R 601651 R JMP. NPAD /PAD ON END 2 OF ROU E 
1021 01611 R 205433 R ENDTRE tAC x 11 
1022 01612 R 104700 R JMS bSTTOU 
1023 01613 R 045433 R I>AC Xl 1 
1024 01614 R 205435 R LAC Ylf 
1025 01615 R 104700 R JMS DS TOU 
1026 0161G R 045435 R DAC Yl l 
1027 01617 R 225651 N LAC* ( 16 /LIBRA.RY WO.RD 
1028 01620 R 742030 A SWHA 
1029 01621 R 505636 R r:IND (3 
1030 01622 R 54563? R SAD (2 
1031 01623 .R 225542 .R LAC* LAYNO 
1032 01624 R 045416 .R DAC 2IDE1 /Sta.RE PAD SID~ 
1033 01625 .R 045502 R DAC LAYl 1 
1034 01626 R 045504 R DAC LAY22 
1035 01627 R 045512 R DAC NLAYl 1 
1036 01630 R 045514 R DAC NLA'r'22 
103? Bt631 R 225650 R LAC* (17 /PAD TYPE 
1038 01632 R 045501 R DAC END 11 
1039 01633 .R 045503 R MC END22 
1040 81634 R ~40031 A TCA 
1041 01635 R 044757 R DAC WIDTH2 
1042 B1636 .R 741200 A SNA /CODE OF PAD A ZERO? 
1043 01637 R 601651 R JMP NPAD /'r'ES 
1044 01640 R 225651 R LAC* <16 /GET PAD ORlENTATION 
1045 01641 R 04556~ R DAC ORlSZ• 
1046 01642 R 104623 R -lMS O.R 1 
1047 01643 R 601659 .R JMP .+5 
1048 01644 R 00543~ R ·EsA X11 
1049 01645 .R 005434 R . SA X22 · 1 1050 01646 .R 005501 .R .DSA EH¥1 
1051 01647 .R 005566 R .DSA OR SZ 
1052 01650 ~ 101665 R ORFlN JMS UNPCK1 



PAGE 23 

1053 
1054 
1055 
1056 
1057 
1058 
1059 
1060 
1061 
1062 
1063 
1064 
1065 

S~HG~t SRC ~hiG~; 7'51127 

e 165 l R assss 1 1. tAt -~hs /S~t UP ~o~ ~!><+ ~~b 
81652 R ?23??? A C -1 : 
B 1653 R 04S5tS R AC HIPAbS . 
B16S4 R 7'4!HB R SHA / Hb .OF PADS? 
01655 ~ ie 6$? R JMP H XCOM /\'£S 
01656 R ee !5? R JMP' NEWfAb '1-10 
0165? R 28 SSl R N£XCOM tAC COMPCT 
01660 R 723el! A ARC 3 . . , 
B166l R 045151 R DAC COM,ct /POlNt,_!o PlRSt WO~b OF MExt cbt11> 
81662 ~ 54S~S~ R SAD COM HD 1At tui·1PS bOHE? 
01663 R 60126? R JMP ~lH /YES 
0i664 R 601516 R JMP AGAIN /NO 

.!:JECT 



PAGE 

1066 
1067 
1068 
1069 
1070 
1071 
1072 
1a;3 
1 4 
1075 
1076 
1077 
1078 
1079 
1080 
1081 
1082 
1083 
1084 
1085 
1086 
1087 
1088 
1089 
1090 
1091 
1092 
1093 
1094 
1095 
1096 
1097 
1098 
1091 
1 H!I 
110 l 
1102 
1103 
1104 
1105 
1106 
1107 
1108 
1109 
1110 
1111 
1112 
1113 
1114 
1115 
1116 
1117 

• 
z~ SlHG~t SRC 

et665 ~ 0ee•1~ A 
B1666 R 184431 R 
0166'7 R El016'72 R 
01670 R 005433 R 
016'71 R 005400 R 
01672 R 125613 E 

01673 R 601676 R 
016'74 R 0053'74 R 
01675 R 005400 R 
01676 R 741200 A 
01677 R 621665 R 

01700 R 145466 R 
01701 R 205652 R 
01702 R '7237?7 A 
01703 R 065627 R 
01704 R 220011 A 
01705 R 740031 A 
01706 R 045410 R 
01707 R 220011 A 
01710 R 104700 R 
01711 R 045427 R 
01712 R 220011 A 
01713 R 104700 R 
01714 R 045431 R 
01715 R 220011 A 
01716 R 045414 R 
01717 R 045601 R 
01?20 R 045506 R 
01721 R 045510 R 
01722 R 045500 R 
01723 R 205570 R 
01724 R 740031 A 
01725 R 741200 A 
01726 R 205366 R 
01727 R 740031 A 
B 1730 R 045475 R 
01731 R 205471 R 
01732 R 742030 A 
01733 R 505636 R 
01734 R 545637 R 
01735 R 225542 R 
01736 R 045476 R 

~rNGRT SRC 

StHti~t 

/-----·-----------------------------------------------/ 
/ / 
/ sugRoUttNE UNPCK1 / 

~ sua1outtH£ CHECKS COHfENts p~~xti~£tc1 RGAtNST ~ 
/ ROUtE . ERROR EXlT S TO LR~EL ~AD 1N RUTCHK / 
/ / 

/-----------------------------------------------------/ 
UNPCK1 S 

JMS REC1'GT /GEt RECtANGLE 
JMP .+3 
.DSA X11 
.DSA RECT2 
JMS* RECTOL /CHECK FOR OYERLAP. WHOLE OF ROUTE! AGAINST 

/SEGMENt OF ROUTE 2 
JMP .+3 
.DSA RECT1 
.DSA RSCT2 
SNA /OVERLAP? 
JMP* UNPCK1 

/ OVERLAP. UNPACK AND CHECK ROUtE i SEGMENT ~y SEGMENT 
DZM SEGl 
LAC (BUFFl 
AAC -1 
DAC* Cl 1 
LAC* 11 
TCA 
DAC CNT1 
LAC* 11 /GET FIRST POINT 
JMS DSTTOU 
DAC Xl 
LAC* 11 
JMS DSTTOU 
DAC Yl 
LAC* 11 
DAC SIDEl 
DAC STRSDE• 
DAC NLAY1 
DAC NLAY2 
DAC LAY2 
LAC PADEDl 
TCA 
SNA /ZERO PAD CODE? 
LAC WtDTHl /YES 
TCA 
DAC ENDl 
LAC LIBl 
SWHA 
AND C3 
SAD C2 
LAC* LAYNO 
DAC tAY1 

SINGRT 7'51127' 



1118 ei?l'? R .U$46~ R 

. .- sAi1 
1119 a 1?40 R 445411 I 
1120 01741 R 20S4~S .. iHD. 
1121 91?42 R 723, a A -26 
1122 01743 R ?48 ee A 
1123 01744 R 602077 R JMP ~~PM 1124 01745 R 205572 R LAC 
1125 01746 R '741000 A j~ DOl?~DS 1126 01747 ~ 601?'53 R 
112'7 01750 R 20554$ R LAC Ats NG 
1128 01751 R '740200 A SZA 
1129 01'752 R 6020?? R JMP 002 

ORt 1130 01753 R 104623 R DOPADS JMS 
1131 01754 R 601761 R .lMP • +5 
1132 01'755 R 005427 R .DSA X1 
1133 01756 R 005430 R .l:JSA ~2 1134 01757 R 0054'75 R .DSA Nl>i 
1135 01760 R 0054'7 l R .DSA LlB1 
1136 01761 R 205475 R LAC ENtll 
113'7 01762 R 045477 R DAC END2 
1138 01763 R 740031 A TCA 
1139 01764 R 045366 R DAC WlDTH 1 
1140 01765 R 205476 R LAC LAYl 
1141 01766 R 045414 R DAC SIDEl 
1142 01767 R 045~10 R DAC NLAY2 
1143 01'770 R 045506 R DAC NLAY1 
1144 01771 R 045500 R DAC LAY2 
1145 0171'2 R 44S~n R lSZ PADPSl 
1146 01773 R 102161 R JMS SEGSEG 
1147 01774 R 445573 R ISZ PADPSl 
1148 01775 R 205604 R LAC w1osn 
1149 01776 R 045366 R DAC Wll:lTH l 
115el 01777 R 205573 R LAC PADPS1 
1151 02000 R 545645 R SAb ( l 
1152 02001 R 602004 R JMP • +3 
1153 02002 R 145573 R DZM PADPfil 
1154 02003 R 601224 R JMP llRDE 
1155 02004 R 145573 R DZM PADPSl 
1156 02005 R 205601 R LAC STRStl~ 
1157 02006 R 045506 R DAC HLAV1 
1158 02007 R 045510 R DAC HLAY2 
1159 02010 R 045500 R DAC LAY2 
1160 0201 l R 602077 R JMP OH2 
1161 02012 R 445410 R NSEG lSZ CNTi 
1162 02013 R 602061 R JMP l'ISEG21 
1163 02014 R 205572 R LAC PAD PAS 
1164 02015 R '740200 A SZA 
1165 02016 R 602022 R JMP DOPAD2 
1166 02017 R 205545 R LAC ALSING 
1167 t:l2020 R 740200 A SZA 
1168 02021 R 621665 R JMP* Ul'IPCKi 
1169 02022 R 621665 R t>OPAD2 JMP* UNPCK1 



,. 

PAGE 26 SINGRT SRC SltiGRT 7S i 121' 

1170 02023 R 723752 A AAC -26 
1171 02024 R 741l00 A SPA 

UHPCki 1172 0202!S ~ 621Hfi ~ JMP* 
1173 02026 R 72:3026 A AAC ~6 ' 1174 02027 R 045475 R DAC ND1 
1175 02030 R 740031 A TCA 
1176 02031 R 045366 R DAC WIDTH1 
11 '?7' 02032 R 104623 R JMS ORI 
1178 02033 R 602040 R JMP .+5 
1179 02034 R 005430 R .DSA X2 
1180 02035 R 005427 R .l>SA Xl 
1181 02036 R 005475 R .DSA EHDl 
1182 02037 R 005472 R .DSA LIB2 
1183 02040 R 205500 R LAC LAY2 
1184 02041 R 045476 R DAC LAY1 
1185 02042 R 045506 R DAC NLAY1 
1186 02043 R 045510 R DAC HLAV2 
1187 02044 R 045414 R llAC SIDE1 
1188 02045 R 445573 R ISZ PADPS1 
1189 02046 R 102161 R JMS SEGSEG 
1190 02047 R 445573 R ISZ PADPSl 
1191 02050 R 205604 R LAC WlDStR 
1192 02051 R 045366 R DAC WIDTH 1 
1193 02052 R 205572 R LAC l'ADPAS1 
1194 02053 R 545645 R SAD (1 

1195 02054 R 602057 R JMP .+3 
1196 02055 R 145573 R DZM PADPSl 
1197 02056 R 601224 R JM}> BADER 
1198 02057 R 145573 R DZM PADPS1 
1199 02060 R 621665 R JMP* UNPCK1 
1200 02061 R 205430 R HSEG21 LAC X2 
1201 02062 R 045427 R MC Xl 
1202 02063 R 205432 R LAC Y2 
1203 02064 R 04543l R DAC Yl 
1204 02065 R 205500 R LAC LAY2 
1205 02066 R 045476 R DAC lA'r'l 
1206 0206? R 205415 R LAC SIDE2 
1207 02070 R 045414 R DAC SIDE1 
1208 02071 R 045506 R DAC NLAY1 
1209 02072 R 045510 R DAC NLAY2 
1210 02073 R 045500 R llAC LAY2 
12 ll 02074 R 445466 R ISZ SEGl 
1212 02075 R 205477 R LAC END2 
1213 02076 R 045475 R DAC ENDl 

/GE! NEXT POINt 1214 02077 R 220011 A ON2 LAC* 11 
1215 02100 R 104700 R JMS DS!TOU 
1216 02101 R 045430 R DAC X2 
1217 02102 R 220011 A LAC* 11 
1218 02103 R 104700 R JMS Dsttou 
1219 02104 R 045432 R DAC Y2 
1220 02105 R 205366 R tAC WIDTH1 
1221 02106 R 740031 A TCA 



PRGE 21 

1222 
1223 
1224 
1225 
1226 
1227 
1228 
1229 
1230 
12i1 
1232 
1233 
1234 
1235 
1236 
1237 
1238 
1239 
1240 
1241 
1a42 
1243 
1244 
1245 
1i46 
1247 
1248 

11~~ 1 51 
1 52 
1i53 
1154 
1155 1 56 
1 ,7 
1258. 
1259 

11~~ 1 62 
1 63 
1264 
1265 
1266 
1267 
1268 
1469 
1270 
1271 
1272 
1273 

SINGRt SRC 

1~1e? R ei4!1"47r R 
e21•e R ~ae•t• A 
021 tl R 04!.t S It 
B21 l2 R 545414 R 
02113 R 602 ll e R 
02114 R 14547? R 
0211 S R l 45500 R 
B2l 16 R 20541: R 
02 l 1? l~ ~4565 R 
02120 R 74108 A 
02121 R 60213? R 
02122 R 20SS?l R 
02123 R '?4003i A 
0212~ R 741200 A 
021~! R 205366 R 
02126 R 748831 A 
0212? R 04547'? R 
02130 R 205412 R 
02131 R 742030 A 
02132 R 505636 R 
02133 R 545637 R 
82134 R 225542 R 
02135 R 045500 R 
02136 R 602l5? R 
02137 R 205411 R 
02140 R 5456~4 R 
02141 R 602157 R 
02142 R 205572 R 
02143 R 740200 A 
02144 R 602157 R 
02145 R 205475 R 
02146 R 7401ee A 
02147 R 602157 R 
02150 R 205501 R 
02151 R 740180 A 
82152 R 602157 R 
02153 R 205414 R 
02154 R 545416 R 
02155 R 602157 R 
02156 R GeitH2 R 
0215'? R U!1216l R 
021G0 R G020l~ R 

~tHG~t 75lt~t 

•~k~~a 
r~ dt1; 
DZ~ fW>2 Uc cNt~ 
SRD C-1 

j~~ 1.Etsh 
LAC PADE1l2 
TCA 
SNA /Z~~o PAD cbbE 
LAC WlbTH1 /Y~S 
TCA 
DRC END2 
tAC LtB2 
SWHR 
ANl> <3 
SAl> C2 
LAC* t.AYNO 
DRC lAY2 

._JMP+- CHEKON 
L.ctSE.c LRC CHT2 

SAJ) c-1 
JMJI CHEKOH 
LAC PADPAS 
SZA 
JMP CHEKON 
LAC END1 
SMA 
JMP CHEKON 
l.RC END 11 
SMA 
JMP C~EKON /PTH OR PAD 
1.AC S1P£l 
SRI> 21DE1 
JMP CHEKON . 

~1 .JMP NSEG /DIFFERENt Stb~S 
~HEKOH ~.JMS SEGSEG 

jMP NSEG 
/ 
/ 

/--------------------------------------------------/ 
/ . . ' / 
/ SUBRdtJTlH~ SEGS£G / 

~ cH!CKS skGMEttt AGRtNst SEGMEMt! . 1 , . . ~ 
/ ~XPECTS TH~ RECTANGLE FOR xlf Etc to Bt UNPACkEb/ 
/ 1H RECt2. . . . / 
/ tH~ FOLLOWING FtAGS ARE REttVANt~- / 
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1274 / ~l.StNG SET tF AH ~Lf. Riulk c~£fk . / 

1275 / AEiAs SET lF Xf l ~. C E i£6 !fsS A ~Ah / 
1276 / PFI S1 SEt lF X Etc REPR£S£ R P~D / 

127? / / 
1278 /•-------------------------------------------------/ 
1279 02161 R 000000 A SEGSEG 0 
1280 02162 R 104431 R JMS RECTGt 
12B t 02163 R 602166 R JMP .+3 
l~Z 02164 R 0054C'? R .DSA X1 
1283 02165 R 005404 R .DSFI REC1'3 
1284 02166 R 125613 E JMS* RE CTOL 
1285 02167 R 602172 R JMP .+3 
1286 02170 R 005404 R .DSA RECT3 
1287 02171 R 005400 R .DSA RECT2 
1288 02172 R 741200 A SNFI /OVERLAP? 
1289 02173 R 622161 R JMP* SEGSEG 
1290 / SET UP OFFSET ENDS OF SEGMENT 
1291 / 

1292 / 

1293 02174 R 205624 R LAC (10 
1294 02175 R 722000 A PAL 
1295 02176 R 735000 A CLX 
1296 02177 R 235523 R LAC* ND1AD.X 
1297 02200 R 075524 R DAC* NND1FID.X 
1298 02201 R 725002 A AXS 2 
1299 02202 R 602177 R JMP .-3 
1300 02203 R 205505 R LAC NENDl 
1301 02204 R 740200 A S2A /THRO' HOLE? 
1302 02205 R 602211 R JMP L1000 /NO 
1303 02206 R 205366 R LAC WIDTH 1 
1304 02207 R 740031 A TCA 
1305 02210 R 045505 R DAC NENDl /SET END! TO TRACK CODE 
1306 02211 R 205511 R L1000 LAC NEND! 1 
1307 02212 R 740200 A S2A /THRO' HOLE 
1308 02213 R 60221? R JMP l2000 /NO 
1309 02214 R 204757 R LAC WIDTH2 
1310 02215 R 740e~l Fl TCA 
1311 02216 R 045511 R DAC NEND11 /SET END 11 TO tRACK COl)t 
1312 02217 R 735000 A 12000 CLX 
1313 02220 R 205655 R LAC CX1 
1314 02221 R 045460 R DAC STRl 
1315 02222 R 205G56 R LAC CXY1 
1316 02223 R 045461 R DAC STR2 
1317 02224 R 205G57 R LAC CXNEWl 
1318 02225 R 045602 R DAC STR3• 
1319 02226 R 2354GE! R GOlNG LAC* STRLX 
1320 02227 R 075461 R DAC* STR2.X 
1321 0:2230 R 075602 R DAC* STR3.X 
1322 02231 R 725001 A AXS 1 
1323 02232 R 602226 ~ JMP GOING 
1324 02233 R 205573 R LAC l'Al>PSl 
1325 02234 R 740200 A SZA /PAD lN Xl ETC? 



~AGE 29 

lt326 
1327 

1 1328 
1329 

· 1330 
1331 
1332 
1333 
1334 
1335 
1336 
1337 
1338 
1339 
1340 
1341 
1342 
1343 
1344 
1345 
1346 
1347 
1348 
1349 
1350 
1351 
1352 
1353 
1354 
1355 
1356 
1357 
1358 
1359 
1360 
1361 
1362 
1363 
1364 

'm3:i 
1 9 
1 0 
1371 
1372 
1373 
1374 
1375 
1376 
1377 

SINGRT SRC 

02235 R 6022?6 R 
02236 R 205475 R 
02237 R 741300 A 
02240 R 602256 R 
02241 R 72~752 A 
02242 R 7401e0 A 
02243 R 602~~6 R 
02244 R 10400~ R 
02245 R 60225! R 
02246 R 00544a R 
02247 R 005437 R 
02250 R 005447 R 
02251 R 005366 R 
02252 R 005414 R 
02253 R 20!5:.!~6 R 
02254 R 740031 A 
02255 R 045505 R 
02256 R 205477 R 
02257 R 741300 A 
02260 R 602276 R 
02261 R 723752 A 
02262 R 740100 A 
02263 R 602276 R 
02264 R 104006 R 
02265 R 602273 R 
02266 R 005437 R 
0226? R 005440 R 
02270 R 005450 R 
022?1 R 005366 R 
022?2 R 005414 R 
02273 R 205366 R 
02274 R 740031 A 
02275 R 045~07 R 
02276 R 205572 R 
02277 R 740200 A 
02300 R 602341 R 
02301 R 20$~01 R 
02302 R 741300 A 
02303 R 602321 R 
02304 R 723752 A 
02305 R 740100 A 
02306 R 602321 R 
0230~ R 104006 R 
02310 R 602316 R 
02311 R 005444 R 
02312 R 005443 R 
02313 R 005453 R 
02314 R 004757 R 
02315 R 005416 R 
02316 R 204757 R 
02317 R 740031 A 
02320 R 045511 R 

SINGR! ?51127 

' 

NOtE~£S 
£HD1AND CODE 

I SNA ~l>Al> CODE? 
JMP NOtE 1 /NO 
AAC -26 /YES 
$MA /EDGE CONNECTOR? 
JMP N01t1 /YES 
JMS OFFSEt /DO OFFSET 
JMP .+6 
.DSA XV2 
.DSA XY1. 
. DSA XNEWi. 
.DSA WliltH1 
.DSA SlDE1 
LAC WIDTH 1 
TCA 
DAC NENll1 

NOT£1 LAC END2 
SPA!SNA 
JMP NOTE2 
AAC -26 
SMA 
JMP NOTE2 
JMS OFFSET 
JMP .+6 
.DSA XYl 
.DSR XY2 
.DSR XNEW2 
.DSA WlDTH1 
.DSA SlDEl 
LAC WlDTHl 
TCA 
DAC NEND2 

NOTE2 LAC PADPAS 
SZA /PAD CHECKING? 
JMP NOTE4 /YES 
LAC END11 
SPA!SNA 
JMP NOTE3 
AAC -26 
SMA 
JMP NOTE3 
JMS OFFSET 
JMP .+6 
.DSA XY22 
. DSR XY11. 
. DSA XNEW11 
. MR Wll>TH2 
.DSR 21DE1 
LAC W1DTH2 
TCA 
DAC NEND 11 



r:iGE. 3lil S rNGRT SRC SINGR! 751127 

r378 02321 R 205503 R HOt~3 l.AC END22 
1379 02322 R 741!00 ~ SP~ISHA 
1380 02323 R 602341 JM HOt£4 
1381 02324 R 723(52 A AAC -2G 

111382 02325 R 740100 A SMA 
1383 02326 R 602341 R JMP HOTE4 
11~4 02327 R 1040018 R JMS OFFS Et 
1 5 02330 R 602336 R JMP .+6 
1386 02331 R 005443 R .DSA XYl 1 
1387 02332 R 005444 R .DSA XY22 
1388 02333 R 005454 R .DSA XNEW22 
1389 02334 R 004~5~ R .DSA WIDtH2 
1390 02335 R 00541G R .DSA 2IDE1 
1391 02336 R 20475? R LAC WIDTH2 
1392 02337 R 740031 A TCA 
1393 02340 R 045513 R llAC HEND22 
1394 02341 R 205632 R HOT£4 LAC (4 
1395 02342 R 721000 A PAX 
1396 02343 R 722000 A PAL 

/PAD CHECKtHG? 1397 02344 R 2055?~ R LAC PAD PAS 
1398 02345 R 740200 A SZA 
1399 0234G R 205624 R LAC (10 /YES 
1400 0234? R 740200 A sz~ 
1401 02350 R ?22000 A PA /YES 
1402 02351 R 2055?3 R LAC PADPS1 /Xl A PAD? 
1403 02352 R 740200 A S2A 
1404 02353 R ?35000 A CU< /VES 
1405 02354 R 205545 R LAC ALSING /ALL ROUTES CHECK? 
1406 02355 R 741200 A Sl'IA 
140? 0235G R 602362 R JMP .+4 /l'-IO 
1408 0235? R 735000 A CLX 
1409 02360 R 205624 R LAC (10 
1410 02361 R ?22000 A l'AL 
1411 02362 R 725000 A AXS 0 
1412 02363 R ?41000 A SKP 
1413 02364 R 602!73 R JMP PADSTO 
1414 02365 R 235523 R lAC* HDlAD,X 
1415 92:366 R 740300 A SZAISMA /PAD? 

LOAD AttERNATtVS EHD CODE. 1416 0236? R 23S524 R LAC* l'IHD1AD,X /V!S. 
1417 02370 R 07552~ R DFK* ND 1Al), X 
1418 02371 R 725002 A AXS 2 
1419 023'?2 R 602365 R JMP .-5 
1420 02373 R 103130 R i>AI>STO JMS CHKt:ND 
1421 023'?4 R 602403 R JMP .+7 
1422 023?5 R 005453 R .DSA XNSWl 1 
1423 023~6 R 005447 R .DSA XNSW1 
1424 0237? R 005450 R .DSA XNEW2 
1425 02400 R 0053G6 R .gsA WlDTl:ll 
1426 02401 R 00S4l4 R • SA SlDSl 
1427 02402 R 005511 R .DSR HSN 11 
1428 02403 R 102544 R JHS t:HDOP2 
1429 02404 R 602410 R JMP .+4 



t::: 31 

431 
432 

1433 

1
1434 
1435 
1436 

, 143P 
\.14313 
1439 
1440 
1441 
1442 
1443 
1444 
1445 
1446 
1447 
1448 
1449 
1450 
1451 
1~2 

~~ 
1:t55 
l~El 
14~1" 
14513 
1459 

~e~ 
1SGC! 
1463 
1464 
1465 
1466 
1467 
1468 
1469 
1470 
1471 
1472 
1473 
1474 
14?5 
14?6 
14?7 
14?8 
1479 
1480 
1481 

SINGRT SRC SlHGRt ?5i~27 

02405 ~ 005~3 R ~A xHE1~ 
02406 R 00Si11 R ~A NEHi>li 
02407 R 005424 R .bSA MO~St 
02410 R 205501 R LAC EHD11 
02411 R 545511 R SAD NSNDJl 
02412 R 602430 R JMP. ~OtN1~ 
02413 R 1031~0 R PAbSKP JMS CHKEHD 
02414 R 60242~ R JMP .+7 
02415 R 00544~ R .DSA xv1t 
02416 R 005447 R .DSA XHEW1 
0241? R 005450 R .DSA XNEW2 
02420 R 00$366 R .DSA WJDtH1 
02421 R 005414 R .DSA SIDE1 
02422 R 005501 R .DSA END11 
02423 R 102544 R JMS ENDOF2 
02424 R 602430 R JMP .+4 
024~5 R 005443 R .DSA XV11 
02426 R 005501 R .DSA EHD11 
02427 R 005424 R .DSA MODS! 
02430 R 10!130 R POlN~ JMS CHKEND 
02431 R 602440 R JMP .+7 
02432 R 005454 R .DSA XHEW22 
02433 R 00544? R .DSA XHEW1 
02434 R 005450 R .DSA XNEW2 
02435 R 005366 R .DSA WID!Hl 
02436 R 005414 R .DSA SlDEl 
02437 R 005513 R .DSA NEND22 
02440 R 102544 R JMS ENDOF2 
02441 R 602445 R JMP . +4 . 
02442 R 005454 R .DSA XNEW22 
02443 R 005513 R .DSR HEND22 
02444 R 005424 R .DSA MODSt 
02445 R 205503 R LAC EHD22 
02446 R 545513 R SAD HEND22 
02447 R 602465 R JMP P01NR2 
02450 R 103l30 R PADSK1 JMS CHKEND 
02451 R 602460 R JMP .+7 
02452 R 005444 R .DSA XY22 
02453 R 005447 R .DSA XN~W1 
02454 R 005450 R .DSA XNEW2 
02455 R 005366 R .DSA WIDTH! 
02456 R 005414 R .DSA SlDEl 
02457 R 005503 R .DSA END22 
02460 R 102544 R JMS ENDOF2 
02461 R 602465 R JMP .+4 
02462 R 005444 R .DSA XV22 
02463 ~ 005503 R .DSA END22 

~~:~; = ~~~1~: ~ POi~i~ ~STCHKEND 
02466 R 602475 R JMP .+? 
02467 R 00544? R .DSA XHEWl 
02470 R 005453 R • DSA XHEWl i 



i 
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482 
1483 
1484 
1485 
1486 
1487 
14i8 
1 "l89 
1490 
1491 
1492 
1493 
1494 
1495 
1496 
1497 
1498 
1499 
1500 
1501 
1502 
1503 
1504 
1505 
1506 
1507 
1508 
1509 
1510 
1511 
1512 
1513 
1514 
1515 
1516 
1517 
1518 
1$19 
1520 
1521 
1522 
1523 
1524 
1525 

SINGRT SRC 

02471 R 005454 R 
0247'~ R 004?57 R 
024?3 R 0054le R 
02474 R 005505 R 
02475 R 2054'?5 R 
0247~ R 545505 R 
02"47'? R 602518 R 
02500 R 10:31:38 R 
02501 R 602510 R 
02502 R 005437 R 
02503 R 005453 R 
0250.4 R 005454 R 
02505 R 004757 R 
02506 R 005416 R 
02507 R 005475 R 
02510 R 103138 R 
02511 R 602520 R 
02512 R 005450 R 
02513 R 005453 R 
02514 R 005454 R 
El2515 R 004'?57 R 
02516 R 005416 R 
02517 R 005507 R 
02520 R 205477 R 
02521 R 54550'? R 
02522 R 602533 R 
02523 R 103130 R 
02524 R 602533 R 
02525 R 005440 R 
02526 R 005453 R 
02527 R 005454 R 
02530 R 004757 R 
02531 R 005416 R 
02532 R 805477 R 
02533 R 205416 R 
02534 R 7'41200 A 
02535 R 602542 R 
02536 R 2054l4 R 
02537 R 741200 A 
02540 R 602542 R 
02541 R 545416 R 
02542 R 103604 R 
02543 R 6221() i R 

StNGRt 751127 

.D!A ><Hiwa2 

.DSA WlDtH2 

.bSA 21I>E1 

.DSA HENDl 
LAC EHD1. 
SAI> HEHDl 
JMP POIHR3 
JMS CHKEND 
JMP .+? 
.DSA XYl 
.DSA XHEWl i 
.DSA XNEW22 
.])SA WlDTH2 
. DSA ZIDE 1 
.DSA END! 

POIHR3 JMS CHKEND 
JMP .+7 
.DSA XNEW2 
• DSA XNEW11 
.DSA XNEW22 
.DSA WIDTH2 
.DSA Z1DE1 
.DSA NEN1:12 
LAC END2 
SAD NEND2 
JMP POINRT 
JMS CHKEND 
JMP .+? 
.bSA XY2 
. l>SA XNEWl 1 
.bSA XNEW22 
.DSA WIDTH2 
.DSA ZIJ>El 
.DSA EHD2 

POINRT LAC 2ID~l 
SNA 
JMP XV£R 
LAC SIDEl 
SNA 
JMP XllEB 
SAD Z1DE1 

XVER JMS XOllER 
JMP* SEGSEG 
.EJECT 
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1526 , ..... -------------------------------------------~-/ 
1527 / 

slJt!Rollt t ~E £Noo~2 
/ 

1528 / / 
1529 / 

CALL !Hbot2cx.ENb.MObE) 
/ 

1530 / / 
1531 / 

-~ lS END ~otHt OF StGM,Ht ot~l~tE 2 
/ 

.153Z / / 
l1533 / HD tl EHb CODE At tHA EHD 0 / 
;1534 / MOtJE S EHtlY Mdt>E / 
1535 / 

THB suBRou~tHE cHficks AH sH¥ oF h HfGMfkt,ot ~ 1536 / 

1537 / ROJTE 2 AGAlHfiT E bl (OFFS~ .OR.OT aw s ) ot / 
1538 / A S!~,Ht OF OUTE •. tF MODE•t ~'!' 11-tE / 
1539 / FtRS HD OF SEG 1 IS S £~, DE•2 / 

EHD2 O SEG 1 OHLY IS tistE . f MOD •-t / 1540 / 
THE EHi lS TESTEJ:> ~GAINST A L ENDS WH,CH R~E / 1541 / 

1542 / NOT TRACK ENDS / 

1543 / / 

1544 /------------------------------------------------/ 
15~ e2544 R eeeeee A EHDOF2 0 
1f!6 02545 R 125617 E JMS* .bA 
1 7 82546 R 602552 R JMP .+4 
1549 8~54? R 000888 A PtAD 

I 
02sse R 0eee0e A EHDCOD 
02ss1 R eeee0e A MOD 
02552 R 222551 R LAC* MOD 

2 02553 R 545637 R SAD (2 /END 2 OHLV? 
1~3 82554 R 602611 R JMP NOOFF /YES 
1 54 02555 R 748108 A SMA 
1 5 82556 R 602562 R JMP NOOFF2 
1556 02557 R 205475 R LAC END! 
1557 02560 R 741108 A SPA 
1558 82561 R 602574 R JMP NOOFF1 
1559 12562 R 102651 R NOOFF2 JMS SCAN 
1560 02563 R 602$~2 R JMP .+? 
1561 02564 R 482$50 R .DSA EHDCODl400000 
1562 02565 R eesses R .DSA HEHD1 
1563 12566 R 005416 R .DSA ZtDE1 
1564 82567 R 005414 ~ .DSA Sll>El 
1565 02570 R 48254? R .DSA PtAD 1400000 
1566 02571 R 005447 R .bSA XN~W 
1567 eas12 R 'i'4taee A SHA 
1568 "2573 R 601511 R JMP l:IAD 
1569 025?'4 R 20547$ ~ HOOFF1 LACt END1 
1570 82575 R 545505 R SAD HEHD 
1571 B2576 ~ 602611 R JMP Noort 
1572 e2sv1 R 102651 R ALl. l JMS SCAN 
157~ e260e R 6e2eer M JMP .+? 
1574 02681 R 402558 R .DSA EHECOl>l400000 
1575 02602 R 005475 R .DSA EN ·1 
1576 02603 R 005416 R .os·A zp>Ei 
15?? 02604 R 005414 R .DSA S D£1 
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1578 02605 I 40254? B .DSA PtRJ>l'40000el 
1579 eaeee R 00543? ~ .l>SA XV1 
1580 82607 R 741208 A SHA 

l 1581 02610 R 6015UI R JMP BAl> 
1582 02611 R 222551 R HOOFF LAC* MoD 
1583 02612 R 54!1645 R SAD ( 1 ;o'EHD 1 ONLY? 
1584 02613 R 622544 R JMP* EHI>OF2 /VES 
ire~ 02614 R 740tee A SMA 
1 96 02615 R 602621 R JMP HOOFF4 
1587' 02616 R 205477 R LAC END2 
1588 02617 R 741111 A SPA 
1589 02620 R 60~6U R JMP HOOFF3 
1590 02621 R 1026Sl R HOOFF4 JMS SCAH 
1591 02622 R 602631 R JMP .+7 
1592 02623 R 482558 R .gsA EHDCOD!400000 
1593 02624 R 005S07 It • SA HEEb2 1594 02625 R 005"41' It .DSA ~I If 1595 02626 R 005414 R ·EsA 1596 02627 R 402547 R • SR PTAJ>l400000 
1597 02630 R 005458 It .l>SA XHEW2 
1598 02631 R 74l2flB A SHA 
1599 02632 R 601510 R JMP BAl> 

ENll22 1600 02633 R 205!5:3 It HOOFF3 LAC 
1601 02634 R 54S~ ~ I SRl> HEHb2 
1602 02635 R 622544 R tJMP* EHl>OF2 
1603 02636 R 102651 R A J2 JMS SCAN 
1604 02637 R 6026'46 R MP .+? 
1605 02640 R 402550 ~ .DSR EHDCOD!400000 
1606 02641 R 805477 R .J>SA EHI>2 
1607 02642 It 005416 R .J>SA ZlDEl 
1608 82643 R 885414 I .DSA Sll>Et 
1609 02644 R 40254?' R .DSR PTAl>l400000 
1610 02645 R 005'448 R .DSA XY2 
1611 02646 R 741200 A SHA 
1612 82647 R 601510 R JMP BAD 
1613 B26S0 R 622544 R JMP* EHDOF2 
1614 / 
1615 / 

1616 /----------------------------------------------/ 
1617 / / 
1618 / SUBROUtlNE SCAN / 
1619 / / 

1120 / CA Lt 15 JMS SCRH / 
l 21 / JMP .+? . / 
1622 / .DSA CODE OF ~~b i / 
1623 / . l>SA CODE OF J) 2 · : . . / 
1t24 / .nsA LAVER HO OF SEGMENt t / 
1625 / .gsR LA~ER HO OF~SEGMEHT 2 / 
1626 / . SA FI St X llAL E / 
1627 / . . . DSA SECONl> x t ~A Uf ' E / 
1628 / OH Exrt ACC IS CLEAR iF v OLAt oN. s t / 

lf29 / IF O.K. / 



StHGtt 
\ 
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1630 ~~-------~---------------------------------?" 
1631 e2Gs1 R ee~eee A H 0 
1632 02652 R 12561? E j~* .b~ 
163i 92653 R '92:62 R JM .+(Hi j;' , i 
~~ 02654 R 000 H A HD 1 /COl>E ~F HD 

02655 R eeeeee A HD2 /CODE OF. ~HO 2t 
1636 e2656 R 000e1e A SlD1 /LAYER OF SE~ 
1637 02657 R 000e e A SlD2 /LAV~R OP ESG 2 
1638 02e6e R 00eeee A XlAD /FlRSt x A D~1ss 
1639 02661 R 00eeee A X2AD /SECOND X ADD ESS 
1640 02662 R 222656 R SAMSlD LAC* S1D1 
1641 02663 R 042656 R DAC s 1))1 
1642 02664 R 222657 R LAC* SlD2 
1643 02665 R 042657 R DAC S1D2 

/FIRST X VALUE 1644 02666 R 22266e R LAC* X1AD 
1645 02667 R 740031 A TCA 
1646 02670 R 362661 R tAD* X2AD /SECOND X VALUE 
1647 02671 R 741100 A SPA 
1648 02672 R 740031 A TCA 
1649 02673 R 744000 A CLL 
1650 02674 R 0426?G R DAC .+2 
lc:l51 02675 R 653122 A MUL /SQUARE 
1652 02676 R 740000 A NOP 
1653 02677 R 045516 R DAC tOPl /STORE 
1654 02700 R 641002 A LACQ 
1655 02?01 R 045$15 R DAC BOTl 
1~56 02702 R 205637 R LAC (2 
1 57 02'?03 R 721000 A PAX 

/F tRST Y VALl.Jt 1658 027e4 R 232660 R LAC* XlAD,X 
1659 02?05 R 740031 A TCA 
1660 02706 R 3'?2GG1 R TAD* X2AD,X /SECOND Y V'ALUE 
1461 02?07 R 741100 A SPA 
1662 02710 R 740031 A TCA 
1663 82711 R 744000 A CLt 
1~64 02712 R 042714 R DAC .+2 
l 65 02713 R 653122 A MUL /SQUARE 
1666 02714 R 740000 A NOP 
1667 02715 R 345516 R TAD TOPl /ADD MOST SIG BttS OF 
1668 02716 R 045516 R DAC TOP1 /(X1-X2)**2+(Y1-Y2)**2 
1E~69 0271'? R 641002 A LACQ 
1670 02720 R 744000 A CLL 

/ADD LEASt sJG Btts 1671 02721 R 345515 R TAD i30Tl 
1672 02722 R 745400 A SZL!Ctt /ovERFtOW FROM lEASt siG atTS 
1673 02723 R 445516 R lS2 TOP1 /YES 
1674 02724 R 740000 A HOP 
1675 02725 R 740031 A tcA /NEGATE 
1676 02726 R 045515 R DAC BOtl 
1677 02727 R 20551~ ~ LAC TOPl 
1678 02730 R 740001 A CMA 
1679 02731 R 741400 A szt 
1680 02732 R 740030 A lAC 
1681 02733 R 045516 R DAC TOPl 
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1682 0273~ 1' 145412 R bZM CHT 
1683 e2ns ~ 14~~'?6 R PM s lHliit• 

/C~D£ orPFARst ENb 1684 02736 R 222654 R AC* ND1 
1685 02?3'? R 740180 A SMA 

CONTl 
/~ H OR A 1 

1686 02740 R 602?56 R JMP /Y£S 
1687 02741 R 740031 A tcA 

~! 
02742 R 045521 R DAC Sl21 

/G£t TRACK WIDTH 02743 R 104120 R JMS SIZER 
02744 R 602751 R JMP .+5 

1691 02::' 45 R 00554fl R .DSA TRAKAD 
1692 02746 R 005624 R .DSA <10 
1693 02747 R 002656 R .DSA SID1 
1694 02750 R 005521 R .DSA SI21 
1695 02751 R 045521 R DAC SI21 /STOR£ WIDTH 
1696 02752 R 202656 R LAC s Jl)1 
1697 02753 R 045412 R CONTM1 DAC CNT 
1698 02754 R 445576 R ISZ SINGt 
1699 02755 R 602765 R JMP CON TUE 
1700 02756 R 735S00 A COHtl CLX 
1701 02757 R 737001 Ft AXR 1 
1702 02760 R 232654 R LAC* NDl, X 
1703 02761 R 741200 A SNFt 
1704 027E2 R 602765 R JMP CON TU£ 
1709 027el R 04265$ R MC SID1 
1706 02764 R 602753 R JMP CONTMl 
1707 02765 R 222655 R CotlTUE LAC* ND2 /CODE OF SECOND £ND 
1708 02766 R 740100 A SMA /PTH OR PAD ? 
1709 02767 R 603005 R JMP CONT2 /YES 
1710 027?0 R 740031 A TCA 
1711 02771 R 045522 R DAC 5122 
1712 02772 R 104120 R JMS Sl2ER /GET TRACK WID1'H 
1713 02773 R 603080 R JMP .+5 
1714 02774 R 005540 R .DSA TRAKAD 
1715 02775 R 005624 R . l:lSA <10 
1716 02776 R 00265? R .DSA SlD2 
1717 02777 R 005522 R .DSA Sl22 
1718 03000 R 045522 R DAC SI22 /STORE WlDTH 

~-~ 
03001 R 202657 R tFtC SlD2 
03002 R 045412 R COHTM2 DAC CNT 

1121 03003 R 445576 R tsz SlNGL 
1722 03004 R 603012 R JMP CONTEU 
1723 03005 R 73500i'I A CONT2 CLX 
1724 03006 R 737001 A AXR 1 
1725 03007 R 23265$ R LAC* ND2,X 
1726 03010 R 740200 A SZA 
1727 03011 R 601002 R JM~ COHTM2 
1 '728 03012 R 205576 R COHT U LAC StNGL 
1729 03013 R 741200 A S~Ft 
1730 03014 R 445412 R 152 CNT 
1731 03015 R 545637 R SAD (2 
1732 03016 R 741000 A SKP 
1733 03017 R 603024 R JMP .+5 

PR(:;f' 37 SINGRT SRC srnGRT 751127 



1734 
1735 
1736 
1737 
1738 
1739 
1740 
1741 
1742 
1743 
1744 
1745 
1746 
1747 
1748 
1749 
1750 
1751 
1752 
1753 
1754 
1755 
1756 
1757 
1758 

1~. 11. 
1 . l 
1 ~ 
1763 
1764 

~~i 
1~'? 
176tl 
1'769 
1770 
1771 
1772 
1773 
1174 
1775 
1776 
1777 
1778 
1179 
17M 
1781 
178~ 
178~ 
1784 
1785 

e:se2I I i6!S~l2 ~ ese2 ~42Hf R l!IHa r11ue · A 
111seu l ual 1 
aie2• R ~8S6tl R 
ese2s R 14SS63 R 
93826 R 2221$.. R 
B392P ~ ?4l II A 
03030 R 603 3t R 
0303 i R 04$!121 R 
£1312132 R l14?:16 R 
03033 R 60H ? lt 
03034 R 4026 4 R 
03035 R ee~412 R 
e3.B36 R '08$521 R 
e3B3P R 2226$5 R 
133040 R r411H A 
03041 R 603958 R 
83042 R 045$2a R 
03043 Fl 104706 R 
03044 R 6031ll50 R 
03045 R 40HS5 R 
03046 R 1!105412 R 
03047 R 005522 R 
113050 R 104120 R 
B305l R 603056 R 
83052 R 005540 R 
03053 R 005624 R 
03054 R 00541a R 
03055 R 005624 R 
B3BS6 R 345521 R 
8305? R 345522 R 
8:5060 R 7 4093 l A 
03061 R 345563 R 
03062 R 741308 A 
03063 R G0386f R 
0312164 R 748El31 A 
1!13065 R 34SS,3 R 
03066 R 045562 R 
8306?. R 205412 R 
1!1381~ R 565542 R 
83071 R 603077 R 
~3e72 R 445412 R 
03073 R 205516 R 
03074 R 740281 A 
03e75 R 603lf? R 
03076 R 603026 R 
0!0?'? R 205563 R 
B3 l0l'I R 744021 A 
03101 R 74S4H A 
el3102 R '?400!0 A 
03103 R 043105 R 

• 
~~tl 

* c.l~ll 
LUC~! ~~~bl /Pill oR ~Ab ? 

J'M; cOHp /NO 

s~ ;~fist2 /GET PAD rltAHEt£~ 
JMi' . +4 
• DSA HD 1 ! 400El00 
.DSA CHt 
,l'lSA Sl21 

COHt3 LAC* ND2 . 
SPA t /PtH O~ PAD ? 
JMP COH 4 /NO 
l>AC SlZ2 . 
JMS PADSl2 /GEt PAD 2 DIAMETER 
JMP .+4 , 
.bSR HD2!400000 
.l)SR CNt 
.DSA stz2 

COHt4 JMS Sl2ER /FIND SPACE*2 
JMP .+5 
.DSR TRAKAD 
.DSA <10 
.DSA CNT 
• DSA C 10 
TAb S1Zl 
tAb 5122 
TCR 
tAD MAXJ)St 
SPA!SNR 
JMP GOODl 
TCA 
TAD MAXDSt 
l'.lAC MAXDSt . 

GOOD 1 LAC CNt , 
SAb* l.A'r'HO /ALL LAYERS cHEcKtn? 
JMP GOOD:3 MS 
ISZ CNT . /BUMP to NEXT LAYE~ 
LAC S tNGl.. 
S2R /'SlN~t~ l.AYER? 
J'MP GoetJ3_ /YES 

. JM~ LlJr22 
GOOD3 tAC MAXDST 

RARIC L 
Sll.IC t 
.lRC 
DAC .+2 
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1786 
1787 
1788 
1789 
1790 
1791 
1792 

f ~i 
119!1 
1796 
1797 
1798 
1799 
1800 
1801 
1802 
1803 
1804 
1805 
1806 

SING~t SRC StH~Rt 

e~te4 R 6531il A MUL 
83185 R ?.-e e A ~OP t'o~' 
13186 R 34! 16 R tAn ri 
8318? R 04$Si9 R DAC t0~2 
03l1B R 64l812 A LACQ 
83ll1 R 744088 A CLL 
03112 R 34551! R tAD BOT1 
03113 R 652810 A LMQ 
03114 R 205520 R LAC tOP2 
03115 R 741408 A SZL 
03116 R 740038 A lAC 
03117 R 741100 A SPA 
03120 R 603126 R JMP GOOD2 
03121 R 750200 A SZAICLA 
03122 R 622651 R JMP* SCAN 
03123 R 641002 A LACQ 
03124 R 750200 A SZAICLA 
03125 R 622651 R . JMP* SCAN 
03126 R 750030 A GOOD2 CLAllAC 
03127 R 622651 R JMP* SCAN 

.EJECT 

75t 127 

/tORH PtRMiSSR~it bfstRNct SQUA•tn 
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1807 
1808 
1809 
1e10 
UUl 
ltl2 
1113 1 14 
1 15 
HU6 
lli 17 
1$19 
1$19 
1820 
1921 
1922 
1823 
1824 
1825 
1826 
1827 
182lil 
1929 
1930 

iHi 
1E.a 
1$35 
1836 

i1~~ 1 39 
1 40 
1841 
1E)42 
11843 
1944 

~1·:~ 1 48 
1 49 
1 50 
1 51 

1152 1 53 
1 54 
U!55 
Ul56 
1957 
1858 

SINGR'r SRC 

03130 R 000000 A 
03131 R 125617 E 
03132 R 603141 R 
03133 R 00e0ee A 
03134 R 000008 A 
03135 R 0000e0 A 
03136 R 000000 A 
0313'7 R 000000 A 
03140 R 000000 A 
03141 R 777777 A 
03142 R 045424 R 

03143 R 205637 R 
03144 R 721000 A 
03145 R 223135 R 
03146 R 740031 A 
03147 R 363133 ~ 
03150 R 045420 R 
03151 R 233135 R 
03152 R 740031 A 
03153 R 373133 R 
03154 R 045421 R 
03155 R 103555 R 
0315$ R 603160 R 
03157 R 005420 R 
0~160 R 748001 A 
03161 R 045520 R 
03162 R 641002 A 
03163 R '744000 A 
03164 R 740031 A 
03165 R 045517 R 
03166 R 7414eeJ A 
03167 R 445520 R 
03170 R 740000 A 

~tN~~t r~ti2? 

, _______ ,~;:~~~~-~~~~~b-------------------~ 
~ cAtt c~kENtictNb,sEGEMbt,SEGENh~,~~kWtb,sth ~ 
/ I tNtlCOb) / 

~ END GtVES tHE COb~DtNAtES ot tHE £Nb BEtNG c~tck-~ 
~ SEGENb i ANtl ,21G1 !JE tHS ENDS b~ i +Ht stGMEN't tn ~ 
~ ta~~~~£Nj~ ~sc~oE~Eo~N¥Hi9tl~c~Gwl~~K~n. ~ 
/ SlD ts tH£. tRYER CotitA1NlNG tHt tRACK / 
/ ENtlCODE GlVES tHE EHD CODE ASSOCIATED wt'tH tHE / 
/ POINT BEING CHECKED / 
/ / 

/---------------------------------------------------/ CHKEND 0 
J'MS* .DA 
JMP .+7 

a-!EPT 
TWOPT 
Mn2 
TRAKWD 
SID 
l::NDCD 

LAW -1 
DAC MODSt /SET DEFAULT MODE ro~ EHbOF 2 . 

/REFER TO DOCUMENTATION FOR tlEF1NIT10NS OF A.C,B ETC. 
/ FlHD A SQUARl::D 
Ef'IDSRt 1.AC (2 

PAX 
LAC* TWOPT2 
TCA 
TAD* ONEPT 
DAC CHX 
LAC* TWOPt2.X 
TCA 
TAD* OHEPT.X 
DAC CHY 
JMS tENGTH 
JMP • +2 
.DSA CHX 
CMA /NEGATE AND STORE 
DAC TOP2 
tACQ 
CLL 
TCA 
DAC 1301'2 
S2L 
ISZ TOP2 
NOP 
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1859 / MOVE O~lGtN to twoPt. NEW COOR~S ?~ POl~t .GO fN'tt1 
1860 / (CHX.CHY), OTHER END OF ttN~ GOES to Nx.t NY> 
1861 031?1 R 205637 R 1.AC <2 
1862 03172 R 721000 A PAX 
1863 03173 R 223134 R l.AC* TWO PT 
1864 03174 R 740031 A TCA 
1865 03175 R 045364 R DAC STR 
1~8 03176 R 363133 R tAil* ONE PT 
1 7 03177 R 045420 R DAC CHX 
1868 03200 R 205364 R LAC STR 
1869 03201 R 363135 R TAD* TWOPT2 
1870 03202 R 045422 R DAC LINX 
1871 03203 R 233134 R LAC* TWOPT.X 
1872 03204 R 740031 A TCA 
1873 03205 R 045364 R DAC STR 
1874 03206 R 373133 R TAD* ONEPT.X 
1875 03207 R 045421 R DAC CHY' 
1876 03210 R 205364 R LAC STR 
1877 03211 R 373135 R TAD* TWOPT2.X 
1878 03212 R 045~3 R DAC L IN'l" 
1879 03213 R 740200 A SZA 
1880 03214 R 603220 R JMP .+4 
1881 03215 R 205422 R LAC LINX 
1882 03216 R 741200 A SNA 
1883 03217 R 623130 R JMP* CHKEND /LINE ZERO LENGTH 
1884 /FIND B SQUARED 
1885 03220 R 103555 R JMS LENGTH 
1886 03221 R 603223 R JMP .+2 
1887 03222 R 005420 R .D5A CHX 
1888 03223 R 345520 R TAD TOP2 /ADD -A*A AND STORE 
1889 03224 R 045520 R DAC TOP2 /IN TOP2, BOT2 
1890 03225 R 641002 A LACQ 
1891 03226 R 744000 A CLL 
1892 03227 R 345517 R TAD BOT2 
1893 03230 R 045517 R DAC BOT2 
1894 03231 R 741400 A SZL 
1895 03232 R 445520 R 152 TOP2 
1896 03233 R 740000 A NOP 
1897 / FIND C SQUARED 
1898 03234 R 103555 R JMS LENGTH 
1899 03235 R 603237 R JMP .+2 
li00 03236 R 005422 R .D5A LINX 
1 01 0323? R 045425 R DAC CTOP /FORM C-A*A+B*B>+C*C AND STORE C*C 
1902 03240 R 345520 R TAD TOP2 
1903 03241 R 045516 R DAC TOPI 
1904 03242 R 641002 A LACQ 
1905 03243 R 045426 R DAC CBOT 
1906 03244 R 744000 A CLL 
1907 03245 R 345517 R TAD BOT2 
1908 03246 R 741400 A SZL 
1909 03247 R 445516 R 152 TOP1 
1910 03250 R 740000 A NOP 
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11911 03251 ~ 205516 R 

' ~~I~~~ END ON~ or SEG1 1912 03252 R 741188 A 
1913 03253 R 603547 R EHtlOU (~S 
1914 03254 R 205517 R LAC eoT2 /FORM -(-A*A+e*e)+C*C 

'1915 03255 R 744000 A CLL 
1916 03256 R 740031 A TCA 
191? 0325? R ?41400 A S2L 
1918 03260 R 445425 R ISZ CTOP 
1919 03261 R ?40000 A HOP 
1920 03262 R 744000 A CLL 
1921 03263 R 345426 R TAD CBOT 
1922 03264 R 741400 A S2L 
1923 03265 R 445425 R lSZ CTOP 
1924 03266 R 740000 A HOP 
1925 0326? R 205520 R LAC tOP2 
1926 03270 R ?40001 A CMA 
192? 03271 R 345425 R TAD CTOP 
1928 03272 R 741100 A SPA /POlHT OFF END TWO OF SEGMENT? 
1929 03273 R 603552 R JMP END20T /YES 
1930 / ~tStANCE FROM CX,Y) TO LlNE AX+BY+c•0 ts 
1931 / AX+~Y+c/SQRTCA*A+B*B). HoW FORM TOP PART 
1932 / WHICH TAKES THE FORM LINY*CKX-LINX*CKY 
1933 03274 R 103660 R JMS DlSTPL /FORM LIHY*CHX-LINX*CHY 
1934 03275 R 205423 R LAC LINY 
1935 03276 R 205420 R LAC CHX 
1936 0327? R 205422 R LAC l.IHX 
193? 03300 R 205421 R LAC CHY 
1938 03301 R 045520 R DAC TOP2 
1939 03302 R 641002 A LACQ 
1i40 03303 R 045517 R DAC eoT2 
1 41 03304 R 205520 R LAC TOP2 /TAKE MODULUS 
1942 03305 R 740100 A SMA 
1943 03306 R 603320 R JMP RBRB 
1944 0330? R 740001 A CMA 
1945 03310 R 045520 R DAC TOP2 
1946 03311 R 205517 R LAC BOT2 
1$4? 03312 R 744000 A CLL 
1948 03313 R 740031 A TCA 
1949 03314 R 045517 R DAC BOT2 
1950 03315 R 741400 A SZL 
1951 03316 R 445520 R lSZ TOP2 
1952 03317 R 740000 A HOP 
1953 / FORM THE ~ESULT JUST FOUND Dl~lDED BY tHE 
1954 / P~RMISIBLE DISTANCE. 
1955 03320 R 750030 A Rt3Re CtA ! IAC 
1956 03321 ~ 721000 A PAX 
195? 03322 R 145561 R DZM LAY• 
1958 03323 R 145$~? R DZM SINGSD• 
1~59 03324 R 223137 ~ LAC* SID 
1960 03325 R 741200 A SHA /ALL Sll>ES? 
1961 03326 R 603331 R JMP .+3 /Y~S 
1962 0332? R 4455?7 R ISZ SIHGSD 
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11963 
11964 
1965 
1966 
1967 
1968 

· 1969 

'~~~ 
191~ 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
19a3 I 

19Et4• . 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2805 
2006 

~I 
2010 
2011 
2012 
2013 
2014 

SINGRT SRC 

03330 R 045561 ~ 
033!1 R 233140 B 
03!32 R 741200 A 
03333 R 603336 R 
03334 R 445577 R 
03335 R 045561 R 
03336 R 205577 R 
03337 R 741200 A 
03340 R 445561 R 
03341 R 545637 R 
03342 R 741001ll A 
03343 R 603350 R 
03344 R 205561 R 
03345 R 56313? R 
03346 R 741000 A 
03347 R 623130 R 
03350 R 2056~9 R 
03351 R 043466 R 
03352 R 143515 R 
03353 R 223136 R 
03354 R 741100 A 
03355 R 603~e5 R 
03356 R 104120 R 
03357 R 603364 R 
03360 R 005540 R 
03361 R 005624 R 
03362 R 005561 R 
03363 R 403136 R 
03364 R 043515 R 
03365 R 104120 R 
03366 R 603373 R 
03367 R 005540 R 
033'?0 R 005624 R 
03371 R 005561 R 
03372 R 005624 R 
03373 R 343515 R 
03374 R 043515 R 
03375 R 777776 A 
03376 R 045460 R 
033'?7 R 223140 R 
03400 R 0454' l R 
03401 R 741100 A 
034a2 R 603412 R 
03403 R 104706 R 
03404 R 603410 R 
034a5 R 005461 R 
03406 R 005~~1 R 
e34e? R 0e$ie4 R 
03410 R ~053~4 R 
03411 R 603422 R 
03412 R 740031 A 
03413 R 045364 R 

SING~t 75l127 

bAC LAY 
tRC* ENDCD.X 
SHA /Rt.L S1DES? 
JMP .+3 /YES 
ISZ SINGSD 
DAC l.RY 
LAC SINGSD 
SHA /ALL SIDES? 
ISZ LAY /YES 
SAD C2 /BOTH SINGLE SIDES? 
SKP /YES 
JMP .+5 /NO 
LAC LAY . 
SAD* SID /TWO SINGLE StD~S DiFFt~£HT? 
SKP /NO 
JMP* CHKEND /YES 
LAC C3?7??7 
DAC DIStER 

f>QR DZM DIST 
LAC* TRAKWD 
SPA 
JMP PQRS 
JMS Sl2~R /FIND TRACK WIDTH 
JMP .+5 
.DSR TRAKAD 
.DSA (10 
.DSR LAY 
.DSA tRRKWDl400000 
DAC DtSt /SAVE TRACK WIDTH 

PQRS JMS SIZER /tlND SPACE 
JMP .+5 
.DSA Tl'IAKAD 
. DSR C10 
.DSA LAY 
. DSA C 10 
TAD DIST /RDD TRACK WIDTH. 
DAC DIST /SAVE TRACK WIDTH PLUS SPACE 
LAW -2 
DAC STR1 
LAC* ENI>CD 
DAC STR2 
SPA /PAD? 
JMP . TRAKHD /TRACK END 

RST JMS PRDSIZ /GET PAD stzt 
JMP .+4 
.DSA sn2 
.DSA LAY 
.DSA STR 
1.AC STR 
JMP PRD 

tRAKND TCA 
DAC STR 
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I.~~~~ 2018 
'2019 
12020 
.2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
20?.~ 
20$0 
203l 
2032 
2033 
2034 
2035 
2036 
203? 
2038 
2039 
2040 
2041 
20421 I 
2043 ~ 
2044 • 

~~<;lPI. I 20' . I 

20 ;·" ~gn9 .· 
20 L · 20 . 
20 . 
20 ' 
20 
20 
20 2e 
28 
20 
2e ·i 
20 
2e 
20 
2 

SINGRT SRC StNGRt 75ii27 

03414 R 104120 R , stz£~Et TRRtk WtntW 
~~: rn ~ ~~~~~ = . SA • ~I Aki -
03417 R 005$24 R . SA ne 
03420 R 005561 R . SR LAY 

~~~~ ~ ~~~5~~ ~ PADDS~ADST~ist /ADD RESt OF stP~~Attbf..I 
03423 R 04351! R DAC blSt 
03424 R 445460 R tsz STR1 
03425 R 741000 A SKP 
03426 R 603434 R JMP . +~ , 
03427 R 22312~ R lAC* TRAKWD 
0!430 R 74e0~1 A TCA 
03431 R 04~461 R DAC STR2 
03432 R 740300 A SMAIS2A 
03433 R 6034e3 R JMP RSt 
03434 R 203$15 R LAC DIST 
03435 R ?44020 A CLL!RAR /FIND S~P~RATION 
03436 R 741400 A SZL . 
03437 R 740030 A IAC /ROUND UP tF NECESSARY 
03440 R 740031 A TCA 
03441 R 34346~ R TAD DlSTER 
03442 R 741300 A SPA!SNA 
03443 R 603447 R JMP .+4 
03444 R 740031 A TCA 
03445 R 343466 R TAD DISTER 
03446 R 043466 R DAC DISTER 
03447 R 2055?7 R LAC SINGSD 
03450 R 740200 A SZA /SlNGL~ SlDE? 
03451 R 603457 R JMP CARRY /YES 
03452 R 205561 R LAC LAY 
03453 R 565542 R SAD* LAYNO /FINAL LAYER? 
03454 R 60345? R JMP CARRY 
03455 R 445561 R tsz LAY 
03456 R 603352 R JMP PQR 
03457 R ~03466 R CAR~V LAC DtSTER 
03460 R 043515 R DAC DlST 
03461 R 20551? R LAC BOt2 
03462 R 652008 A LMQ 
03463 R 205520 R LAC tOP2 
03464 R 744000 A CtL 
03465 R 640323 A DlV 
03466 R 000000 A DlSTER 
03467 R 741480 A SZL /OVERFLOW? 
03470 R s1n546 R JMP XY2 /YES . 
03471 R 045575 R bAC REMD~~ /STORE REMAINDER 
034?2 R 641002 A LACQ 
034?3 R 741100 A SPA 
034?4 R 603$46 ~ JMP XY2 
03475 R 043512 R DAC REStt /STORE QUOTIENT 
0~476 R 043501 R DAC .+3 
03477 R 744000 A CLL 



2 
12069 
2070 
2071 
,2072 
2073 
2074 
2075 
2076 
2077 
2078 
207, 
2!l8@ 
2~l 
2llEl2 
2083 
2084 
2085 
2086 
2087 
2088 
2089 
2090 
2091 
2092 
2093 
2094 
2095 
2096 
2097 
2098 
2099 
2100 
2101 
2102 
2103 
2104 
2105 
2106 
2107 
2108 
2109 
2110 
2111 
2112 
2113 
2114 
2115 
2116 
2 t 17 
2'18 

44 SIHGRT SRC StHGRt 751127 

03500 R 651l2~ A MUL /tORM RESULt SQUAR£b 
03501 R 740900 A HO~ 
03502 R 045516 R DAC TOP1 
03503 R 641002 A LACQ 
03504 R 045515 R DAC BOtl 
03505 R 2055~5 R LAC REMDER• 
03506 R 744000 A CLL 
03507 R 740010 A RAL 
03510 R 744000 A CLL 
03511 R 653122 A MUL /FORM RESULT*REMAINDE~ 
03512 R 000000 A RESLT 
03513 R 744000 A CLL 
03514 R 640323 A DlV 
03515 R 000000 A DlST 
03516 R 750000 A CLA 
03517 R 103742 R JMS ADDER /ADD RESULt SQUAREti 
03520 R 740001 A CMA /NEGATE AND StORE 
03521 R 045520 R DAC tdP2 
035~2 R 7448100 A CtL 
03523 R 641802 A tACQ 
03524 R 7400~1 A TCA 
03525 R 045517 R bAC BOt2 
03526 R 741400 A szt 
03527 R 445S20 R lSZ TOP2 
03530 R 740000 A NOP 
03531 R 1035$5 R JMS LENGTH 
03532 R 6035~4 R JMP .+2 
03533 R 005422 R .DSA LlNX 
03534 R 345520 R TAD tOP2 
03535 R 045516 R DAC tOPt 
03536 R 641002 A lACQ 
03537 R 744000 A CLL 
03540 R 345$1~ R TAD BOT2 
03541 R 205516 R LAC TOPl 
03542 R 741400 A SZL 
03543 R 740030 A lAC 
03544 R 740100 A SMA 
03545 R G01510 R JMP BAD 
03546 R 623130 R XVZ JMP* CHKEND . . . 
03547 R 20564$ R EHDOUt LAC (1 /SET MODE FOR EHDOF2 
03550 R 045424 R DAC MODST 
035$1 R 6~3130 R JMP* CHKEND 
03S5~ R 205637 R EHD20t LAC (2 /SET MODE FOR ENDOF2 
03553 R 045424 R DAC MODST 
03554 R ~2~l~0 R JMP* CHKEHD 

/ 
/ 
/ 

/---------------------------------------------/ 
/ / 
/ SUBROUttN£ tEHGtH / 
/ / 
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t ~~~ 
121 
122 

:2123 

·1 
2129 
2130 
2131 
2132 
2133 
2134 
2135 
2136 
21.if 
a"3e 
2\.18 
2140 
2141 
2142 
2143 
2144 
2145 
2t46 
2147 
2~48 

SINGRi SRC 

03555 R 000000 A 
0~556 R 125611" ~ 
03557 R 603561 R 
03560 R 000aee A 
03561 R 735000 A 
03562 R 205637 R 
03563 R 722000 A 
03564 R 233560 R 
03565 R 741100 A 
03566 R 740031 A 
03567 R 744000 A 
03570 R 043572 R 
03571 R 653122 A 
03572 R 740000 A 
03573 R 725001 A 
03574 R 741000 A 
03575 R 603602 R 
03576 R 045516 R 
0357? R 641002 A 
03600 R 045515 R 
03601 R 603564 R 
036H R 1037~ R 
M~0~ R 62~!:b5 R 

StH~~ 75i i27 

: . Hel tH"HGtH OF R Lhl~ H~ tHt o~tGtk ~ 
/ tt, ls CALL LBNGtH<X1) / 
/ ~tsutt tH AC.MQ / 
/ / 

/---------------------------------------------/ 
LEHGtH 0 

JMS* .DA 
JMP .+2 

Ptl 11 
CLX 
LAC C2 
PAL 

BACK LAC* ~T1i1,X 
SPA 
TCA 
CLL 
DAC .+2 
MUL /SQUARE 
NOP 
AXS 1 /FiNISHED? 
SKP /HO 
JMP ENDOH /YES 
DAC TOPl 
LACQ 
DAC BOTl · " u. 

~Ni~~ ~~~K RDg~RAN~~gEtvy~s~T~~ 1 ~y~tg1+ 
JMP* t£NG1'H 
.EJECT 
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;~ 

2149 /-----------------------------------------------/ 
2150 / 

SUBlWUTlNE XovER 
/ 

2151 / / 
2152 ~ !HERSUBROUTlNE CHECKS tHE ~ES~tN xyi.xv2 ~TC~ FOR ckoss / 2153 
2154 / OVE S, lF tHERE IS CROSS R XlT S / 
2155 / MADE TO tABEt BAD lH SUBROUTtNE RUTCHK, / 
21~ / NORMAL EXIT OTHERWISE. / 
2 57 / THE ORIGIN OF THE POINTS IS SHIFTED BY THE / 

2158 / SUBROUTINE. / 
2159 / / 
2160 /-----------------------------------------------/ 
2161 03604 R 000000 A XOllER 0 
2162 03605 R 205443 R INST LAC XY11 /SET UP FOR CALL OF SHtFT 
2163 03606 R 740031 A TCA 
2164 03607 R 045364 R DAC STR 
2165 03610 R 205445 R LAC YY11 
2166 03611 R 740031 A TCA 
2167 03612 R 045460 R DAC STR1 
2168 03613 R 103755 R JMS SHIFt /SHIFT ORIGIN TO (Xi1,Y11) 
2169 03614 R 10~660 R JM$ DISTPL /FIND DISTANCE FROM LINE TO (XLYD 
2170 03615 R 205444 R LAC XY22 
2171 03616 R 205441 R LAC YY1 
2172 03617 R 205437 R LAC XY1 
2173 03620 R 205446 R LAC YY22 
2174 03621 R 045605 R DAC XlDST+ /STORE DISTANCE 
2175 03622 R 103660 R JMS DISTPL /FIND DISTANCE FROM LINE TO CX2,Y2) 
2176 03623 R 205444 R LAC XY22 
2177 03624 R 205442 R LAC YY2 
2178 03625 R 205440 R LAC XY2 
2179 03626 R 205446 R LAC YY22 
2180 03627 R 245605 R XOR XlDST 
2181 03630 R 740100 A SMA 
2182 03631 R 623604 R JMP* XOllER /POINTS OH SAME S 1DE- NO CROSSOVER 
2183 03632 R 205437 R LAC XYl /SET UP FOR CALL OF SHIFT 
2184 03633 R 740031 A TCA 
2185 03634 R 045364 R DAC sn 
2186 03635 R 205441 R LAC YY1 
2187 03636 R 740031 A TCA 
2188 03637 R 045460 R DAC STR1 
2189 03640 R 103755 R JMS SHIFT /REDUCE ORIG1N TO CX1,Y1) 

<XI L YttJ 2190 03641 R 103668 R JMS DlS!PL /FIND DISTANCE FROM LINE TO 
2191 03El42 R 205440 R LAC XY2 
2192 03643 R 205445 R LAC YY11 
2193 03644 R 205443 R LAC XY11 
2194 03645 R 20544~ R LAC YY2 
2195 03646 R 04SG05 R MC X1DST /STORE DISTANCE 
2196 03647 R 103660 R JMS DlStPL /FIND DISTANCE FROM LINE to CX22,Y22) 
219? 03650 R 205440 R LAC XY2 
2198 03651 R 205446 R LAC YY22 
2199 03652 R 205444 R LAC XY22 
2200 0~653 R 205442 R LAC YY2 
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2201 
2202 
2203 
2204 
2205 
2206 
2207 
2208 
2209 
2210 
2211 
2212 
2213 
2214 
2215 
2216 
2217 
2218 
2219 
2220 
2221 
2222 

I~ 
282!0 
2227 
2228 
2229 
2230 
2231 
2232 
2233 
2234 
2235 
2236 
2237 
2238 
2239 
2240 
2241 
2242 

~1:1 2 45 
2 .,.G 
2247 
2248 
2249 
2250 
2251 
2252 

SINGRT SRC SING\ ~ 75i12? 

03654 R 245605 R ~R X1DS~ 
03655 R 741108 A rA ·' 
03656 R 601510 R JMi> BR~ .ttloss OVE~ 
03657 R 623604 R NOCROS JMP* XOV£R 

/ 
/ 
/ 

/-----------------------------------------/ 
/ / 
/ MACRO MULMAC / 
/ . / 
/ TH£ MACRO MUL TlP1. IES 1'H£ N~xt M. . / 
/ PARAMETERS or DlSTPL!.>..tAKING DU£ REGARD / 
/ OF SIGN, tHE PARAME1~R ALLOWS tHE / 
/ ~ESULT TO BE NEGATED IF REQUIRED. / 
/THE RESULT ts LEFT IN THE RC,MQ / 
/ / 

/-----------------------------------------/ 
.DEFIN MULMAC.PAR 
XCT* DISTPL 
lSZ DISTPL /BUMP PAST FIRST PARAM 

PAR 
SPA 

/ 
/ 
/ 

AAC -1 /COOllERT to ONES COMPLEMENT 
GSM /STORE SIGN IN LINK AND CONllERT 
DAC .+6 /STORE ABS llALUE 
XCT* DISTPL 
ISZ DISTPL /BUMP PAST PARAMATER 
SPA 
AAC -1 /CONllERT TO ONES COMPLEMENT 
MULS 
NOP 
SMA!CLL 
JMP .+10 /POSITllJE RESULT 
DAC .-3 /COHlJERT NEG RES TO TWOS COMPLEMENT 
LACQ 
IAC 
LMQ 
LAC .-7 
SZL . . . 
IAC /OllERFLOW FROM LEAST SlG END 
.ENDM 

/----------------------------------------------/ 
/ / 
/ SUBROUTHlE D tStPt . / 
/ FIND AX+B'r C PART OF !) lSTANC. E ~~OM POlHt TO / 
/ A LINE. tN THIS CASE C•0. A AND 9 ARE / 
/ DEFINED BY THE END POINTS OF tHE tINE. / 
/ / 



PRgt • 

2253 
2254 
2255 

22!;6 
225?' 
2258 
2259 

stNGRt SRC '751127' 

/-·--------------------------------------------/ 
a36~e R 000e~a A btSTPL 0 
13661 R 423668 R ~ ~~~ACDl~tpfCA> 
83662 R 443668 R *fii ISZ DtS1'PL 
03663 R 748831 A llCG tCA 
03664 R ?'4110i A *G SPA 
03665 R 7'237?1 A *G AAC -1 
03666 R 664088 A ll<G GSM 
03667 R 043675 R ll<G DAC .+6 
03670 R 423668 R *G XCT* DlSTPL 
03671 R 443660 R ll<G tsz DlSTPL 
03672 R 741108 A~ SPA 
03673 R 723777 A *G AAC -1 
03674 R 657122 A *G MULS 
03675 R 74000i A llC(i HOP 
03676 R 744108 A *G SMAICLL 
03677 R 603707 R *G JMP .+10 
03700 R 043675 R llC(i DAC .-3 
03701 R 641002 A ~ lACQ 
03702 R 740030 A *G lAC 
03703 R 652100 A *Cl LMQ 
03704 R 203675 R ~ LAC .-7 
03705 R 741480 A *G SZL 
03706 R 74003e A *G lAC 
03707 R 045516 R DAC TOPI /STORE -X2*"r'i 
03710 R 641002 A LACQ 
03711 R 045515 R DAC BOTl 

1'1.lLMAC < HOP> /FORM Xl*"r'2 
XCT* DlSTPL 03712 R 423660 R *G 

03113 R 443660 R *G 
03714 R 740001 A ll<G 
83715 R 741100 A llCG 
03716 R 723777 A ll<G 
93717 R 664000 A *G 
93720 R 043726 R *G 
93721 R 423660 R *Cl 
03722 R 443660 R *G 
03723 R 741100 A *G 
03724 R 723777 A llCG 
83725 R 657122 A *G 
e3726 R 149e0e A *G 
83721 R 744100 A *G 
03730 R 603?40 R *G 
93731 R 043?26 R *G 
03?32 R 641102 A *Cl 
93733 R V"4E1131 A *G 
03734 R 652080 A *G 
03135 R 203726 R *G 
03736 R 741490 A *' 
03737 R 740030 A *G 
03740 R 103'742 R 

ISZ DtSTPL 
HOP 
SPA 
AAC -1 
GSM 
DAC .+6 
XCT* JHSTPL 
ISZ D tSTPL 
SPA 
AAC -1 
MULS 
HOP· 
SMA!CLL 
JMP .+10 
DRC .-3 
1.ACQ 
IFIC 
LMQ 
~~~ .-7 
lAC 
JMS ADDE~ /FORM X1*Y2-X2*Vi 
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2261 
2262 
2263 
2264 
2265 
2~.ee 
2~7 
2268 
2269 
2270 
2271 
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 

SlHG~T SRC StH,.. 75it27 

03741 R 623660 R . MP* Dl~ 
' -----------------------~--------------------/ / . . . SUBROLittHS AbbER . . / 

03742 R 01ll01l)00 A 
03743 ~ 34~5 t6 R 
03744 R 045$1$ R 
03745 R 744000 A 
03746 R 641002 A 
03747 R 345515 R 
03750 R 652001a A 
03751 R 205516 R 
03752 R 741400 A 
03753 R 740030 A 
03754 R 623742 R 

03755 R 000008 A 
03756 R 735000 A 
03757 R 205636 R 
03760 R 722000 A 
03761 R 234002 R 
03762 R 345364 R 
03763 R 074002 R 
03764 R 234003 R 
03765 R 345364 R 
037GG R 074003 R 
03767 R 234004 R 
03770 R 345364 R 
03771 R 074004 R 
03772 R 234005 R 
03773 R 345364 R 
03774 R 074005 R 
037?5 R 205~0 R 
03776 R 045364 R 
03777 R 725002 A 
04000 R 603761 R 
04001 R 62!755 R 
04002 R 005437 R 
04003 R 005440 R 
04004 R 005443 R 
04005 R 005444 R 

/ AbDS tloU8L2 l.ENGtH NOS. lHttOP t,. $oti tAHD / 
/ AC, MQ. RESULT tN AC. MQ. OPi OVER~ tfEN. / 
/ / 

/----------------------------------------------/ 
ADl:lER 0 

TAD 1'0P l /ADD MOST S tG PARts,.. 
DAC TOPl /STORE 
CLL . 
LACQ /LOAD LEAST SIG PARt 
TAD Bott /ADD 
LMQ 
LAC TOPl /LOAD MOST SIG PARt 
S2L 
IAC /CARRY FROM LEAST SIG BITS 
JMP* ADDER 

/----------------------------------------------/ 
/ / 
/ SUBROUTINE SHIFT / 
/ MOV£S ORIGIN to <-STR, -STR1) / 
/ / 
/ / 

/----------------------------------------------/ 
SHIFT 0 

ctx 
LAC (3 
PAL 

BEGAN LAC* XY1AD,X 
TAD STR 
DAC* XYlAI» X 
LAC* XY2AD.X 
tAb STR 
DAC* XY2Ab,X 
LAC* XYl tAD, X 
TAD STR 
DAC* XY11AD, X 
LAC* X'r'22AD.X 
TAD STR 
DAC* XY22AD.X 
LAC STRl 
DAC STR 
AXS 2 
JMP BEGAN 
JMP* SHIFT 

XY1AD .DSA XYi 
XY2AD .DSA XY2. 
XY11AD .DSA XY11 
XY22AD .DSA XY22 

.£J£CT 



PRGiE 56 

2312 
2313 
2314 
2315 
2316 
2311 
23U3 
2319 
2320 
2321 
2322 
2:,23 
2!24 
2325 
2326 
2327 
2328 
2329 
2330 
2331 
2332 
2333 
2334 
2335 
2336 
2337 
2338 
2339 
2340 
2341 
2342 
2343 
2344 
2345 
2346 
2347 
2348 
2349 
2350 
2351 
2352 
2353 
2354 
2355 
2356 
2!57 
2358 
2359 
2360 
2361 
2362 
2363 

PRGE 51 

SING'.RT SRC SHtGRt 751127 

04806 R 000088 A 
0408?' R 12561?' E 
04810 R 604816 R 
040 11 ~ 000000 A 
04012 R 000008 A 
04013 R eeeeee A 
04014 R eeeeee A 
94015 R 089080 A 
04816 R 104128 R 
04017 R 604024 R 
04020 R e0SS40 R 
04021 R 005624 R 
04022 R 484915 R 
04823 R 404014 R 
04024 R 744020 A 
04025 R 044102 R 
04026 R 224011 R 
04027 R 740831 A 
04030 R 364012 R 
0403 l R 745100 A 
04032 R 740031 A 
04833 R 044035 R 
04834 R 653122 R 
04035 R 740000 A 
04036 R 045516 R 
04037 R 641002 A 
04840 R 045515 R 
84841 R 205637 R 
04042 R 721000 A 
04843 R 234011 R 
04044 R 740i3l A 
04045 R 37401~ R 
04046 R 745100 A· 
84047 B 740031 A 
04050 R 044052 R 
04051 R 65~122 A 

/-------------------------------------------------/ 
/ / 
/ SUBROUtlHE OfFSEt / 

~ CALt ohsETcPtL Pt2. PtH. CObE. L~VER> ~ 
/ / 
/ PT1 lS £ND POlHt OF SEGME~T . / 
/ Pt2 lS END POINT TO BE OFFSEt / 
/ PtH HOLDS RESULTANT POtNT / 
/ CODE lS TRACK CODE / 
/ LAYER IS SEGMENT LAYER / 
/ / 
/ tHE SUBROUTINE OFFSETS ONE EHD OF A SEGMENT OF/ 
/ TRACK BY HALF THE TRACK WtDtH / 
/ / 

/-------------------------------------------------/ OFFSEt 0. 
JMS* .J>A 
JMP .+6 

PT1 /f lRST POIHT 
PT2 /POtHT TO BE OFFSET 
Pnt /RESULT 
CODE /TRACK CODE 
LAUR /LAYER OF TRACK SEGMENT 

JMS SIZER /FIND TRACK WIDtH 
JMP .+5 
.DSA TRAKAtl 
.DSA C 10 
.DSA LAUR!400000 
.DSA CODEl480000 
RARICLL /FIND HALF TRACK WIDtH 
l>AC DISTSt 
LAC* PTl 
TCA 
TAD* PT2 /X2-X1 
SPA1CLL /S£T POStTIVE 
TCA 
DAC .+2 
MUL /SQUARE 
HOP 
l>AC TOPl 
LACQ 
l>AC BOT1 
LAC (2 
PAX 
l.AC>I< PTL X 
'l'CR 
tAl>* PT2,X /Y2-Yl 
SPA!CLL /SET POSITIVE 
tCA 
DAC .+2 
MUL /SQUARE 

SINGRT SRC SIHGRT 751127 



2364 
2365 
2366 
2367 
2368 
2369 
2370 
2371 
2372 
2::1?3 
2374 
2375 
2376 
2377 
2378 
2379 
2380 
2381 
2382 
2383 
2384 
2385 
2386 
2387 
2388 
2389 
2390 
2391 
2392 
2393 
2394 
2395 
;;!396 
2397 
2398 
2399 
2400 
2401 
2402 
2403 
2404 
2405 
2406 
2407 
2408 
2409 
2410 
2411 
2412 
2413 
2414 
2415 

e49~2 J v4'eee A 
04El53 • 345!i1e R 
1:14054 R 045Sl6 R 
94055 R 64lM2 R 
04056 R 74408 A 
04057 R 34S$1S R 
04060 R 652000 A 
04061 R 205~16 R 
04062 R 741400 A 
04063 R 740030 A 
04064 R 10455:! R 
04065 R 044li$ R 
04066 R 735000 A 
04067 R 205636 R 
04070 R ?22000 A 
04071 R 234012 R 
04072 R 740031 A 
04073 R 374al1 R 
04074 R 145~64 R 
04075 R 741100 A 
04076 R 445364 R 
04077 R 745100 A 
04100 R 740031 A 
04101 R 653122 A 
04102 R 000800 A 
04103 R 744009 A 
04104 R 640323 A 
04105 R 000000 A 
04106 R 205364 R 
04107 R 740020 A 
04110 R 641002 A 
04111 R 741400 A 
04112 R 740031 A 
04113 R 374012 R 
04114 R 074013 R 
04115 R 725002 A 
04116 R 604071 R 
04117 R 624006 R 

~~ to~t /Abb CX2-X1J~2 
, fQ TOP. 

1J BOt1 
l.MQ 
l.AC 
SZL 
lAC 
JMS 
l:JAC 
CLX 

TOf 1 . 
/CARRV FROM LEASt SIG 9iT 
/VE$ , 
S~Rt ~/FIND SQUARE ROOt 
STORE"' 

LAC C3 
PAL 

GETY LAC* Pt2,X 
tCA . 
TAD* PTL X /FORM CX1-X2) OR .(1'1-V2> 
DZM STR /SET STR= SIGN Blt RND MAKE AC POSiTlllE 
SPA 
1S2 StR 
SPA!CLL 
TCA 
MUL 

D1STST 0 
CLL 
D Ill 

STORER 0 
LAC STR 
RAR /SET LINK IF RESULT IS TO BE NEGATIVE 
l.ACQ 
SZL 
TCA 
TAD* Pt2. X 
DAC* PTN.X 
AXS 2 
JMP GETV /DO V OFFSET 
JMP* OFFSET 

/------------------------------------------------------/ 
/ / 
/ SUBROUTINE SIZER / 
/ / 
/ CALL rs / 
/ JMS SIZER / 
/ J~ .~ / 
/ . DSA ARRAY AilRESS / 
/ .DSA LENGTH OF PERMENANT PART OF A~RAV / 
/ . DSA LAVER NUMBER / 
/ • DSA CODE / 
/ OH Exrt tHE ACC. CONTAlHS SlZE UNPACK£J:) / 
/ FROM TRACKS OR PADS ARRAV / 
/ / 
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2416 
2417 
2418 
2419 
2420 
2421 
2422 
2~3 
2424 
2425 
2426 
2427 
2428 
2429 
2430 
2431 
2432 
2433 
2434 
2435 
2436 
2437 
2438 
2439 
2440 
2441 
2442 
2443 
2444 
2445 
2446 
2447 
2448 
2449 
2450 
2451 
2452 
2453 
2454 
2455 
2456 
2457 
2458 
2459 
2460 
2461 
2462 
2463 
2464 
2465 
2466 
2467 

SINGRT SRC 

04l20 R 000000 A 
04121 R 125617 E 
04122 R 604127 R 
04123 R 000000 A 
04124 R 000000 A 
04125 R 000000 A 
04126 R 00000e A 
04127 R 224126 R 
04130 R 721000 A 
04131 R 224123 R 
04132 R 044123 R 
04133 R 23~123 R 
04134 R 505630 R 
04135 R 045600 R 
04136 R 234123 R 
0413? R 505661 R 
04140 R 741200 A 
04141 R 604161 R 
04142 R 742030 A 
04143 R ?44000 A 
04144 R 742020 A 
04145 R 742020 A 
04146 R 364124 R 
0414? R 721000 A 
04150 R 234123 R 
04151 R 742030 A 
04152 R 505650 R 
04153 R 564125 R 
04154 R ?41000 A 
04155 R 604136 R 
04156 R 234123 R 
04157 R 505630 R 
04160 R 741000 A 
04161 R 205600 R 
04162 R 624120 R 

04163 R 740040 A 
04164 R 044256 R 
04165 R 744100 A 
04166 R 744002 A 
04167 R 424163 R 

S!NG~T 75 i 12'i" 

/---~--------------------------------------------------/ s tzsi;r 0 
JM$* .bA. 
JMP • +4+i .._ .. Jo. 

APR /ARRAY AuD~ESS 
xt.N /lNitlAl ARRA~ LENGTH 
LAYR /LAYER NO S£1NG CONSfb£RED 
CODE21 

LAC* CODE2i 
PAX 
LAC* ADR 
DFlC ADR 
LAC* ADR.X 
AND <?77 
DAC StRLOC• 

EXC lAC* ADR.X 
AND C760000 
SNA 
JMP END 
SWHA 
CtL 
RtR 
RTR 
TAD* XLN 
PAX 
lAC* ADR.X 
SWHA 
AND Cl? 
SAD* LAYR 
SKP 
JMP EXC 
LAC* ADR.X 
AND C?i'7 
SKP 

END lAC StRLOC 
JMP* SlZER 

/SAVE 512£ 

/EXCEPTIONS ? 
/NO 

/LOAD EXCEPTION WORD 

/LAYER REQUIRED 7 
/YES . 
/NO, LOOK FOR MORE EXCEPTtONS 

/----------------------------------------------------------------------/ 
/ / 
/ SUBROUTINE RtvAL . , / 
/lF AC -VE ON ENTRY, CHECKS ROUTE VALtDITY. EXITS Wlni AC 0 IF VAllD / 
/ - 1 l F INllAL ID • / 
/lF AC +VE OH ENTRY, SEtS tHAt SEG NO 1NVAL. lb <CLEARS VAL1DI11' FIRST) / 
/IF AC 0 ON ENTRY SETS WHOLE ROUT£ ViH.tD / 
/WORD AFTER CALL IS LAC RPTR CRELAttV£ POtNTER TO ROUTE) / 
/USES AIR 10,11 / 
/ / 

/----------------------------------------------------------------------/ 
RTVAL XX 

DAC MODE /STOR£ MODE ON EN!RY 
SMA!CLL 
STL /LlNK CLEAR lF CHECK MODE 
XC't* RtVAL /GE! ROUTE POINT£R 
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2468 
2469 
2470 
2471 
2472 
2473 
2474 
2475 
2476 
2477 
2478 
2479 
2480 
2481 
2482 
2483 
2484 
2485 
2486 
2487 

~-249 l 
2492 
2493 
2494 
2495 
2496 
2497 
2498 
2499 
2500 
2501 
2502 
2503 
2504 
2~05 
2506 
2507 
2508 
2509 
2510 
2511 
2512 
2513 
2514 
2515 
2516 
2517 
2518 
2519 

SlNG~T SRC 

04170 R 345536 R 
04171 R 72377, A 
04172 R 865624 R 
04173 R 0$~627 R 
04174 R 2~00i0 A 
04lr$ R 740100 A 
041'?6 R 60421!12 R 
04i'?? R 7404eB A 
04200 R 611142$3 R 
04281 R 50~U0 R 
04202 R M001 l A 
04203 R 220010 A 
04204 R 060011 A 
04205 R 742030 A 
04206 R 740020 A 
04207 R 505662 R 
04210 R 723776 A 
04211 R 740031 A 
04212 R 044260 R 
04213 R 204256 R 
04214 R 741100 A 
04215 R 604244 R 
04216 R 740031 A 
04217 R 044257 R 
04220 R 220010 A 
04221 R 045364 R 
04222 R 505660 R 
04223 R 444257 R 
04224 R 741000 A 
04225 R 345663 R 
04226 R 060011 A 
04227 R 444260 R 
04230 R 741000 A 
04231 R 604254 R 
04232 R 205364 R 
04233 R 505664 R 
04234 R 545664 R 
04235 R 741000 A 
04236 R ~04220 R 
04237 R 220010 A 
04240 R 060011 A 
04241 R 444260 R 
04242 R 604220 R 
04243 R 604254 R 

04244 R 220010 A 
84245 R 741100 A 
04246 R 604253 R 
04247 R 444260 R 
042$0 ~ 604244 R 
04251 R 750000 A 
04252 R 741000 A 

SINGRt rs1t27 

' ~~~OLIJTE ADD~Ess OF l.iolm h!FOR£ ~oort 
DA~= ~11 ~Et AIR'S FOR SCANNiNG 
t.RC* 10 

j~ ~~rD . /VSS, GO BUHP AtlH 1 
SNL /CHSCK MODE? . 
JMP INVRL /YES, SEt AC ANU t~zf 
AND C377777i /CL~AR VALtDltY Bl 

VAL~ DAC* l /AND SEt ROUtE VA D 
LAC* 10 /2ND WORD OF ROUTE 
DAC* 11 /BUMP AIR 11 
SWHA 
RAR /NO OF WORDS 
AND (377 
AAC -2 
TCA 
DAC NWDS /-CHO OF WRDS-2) POR SCAN COUNt 
LAC MODE /CHECK MODE? 
SPA /NO, SET SEGMENT 
JMP CHEKV't 
TCA 
DAC SEGNO /-(SEGMENT TO BE SET> 

SLUl> LAC* 10 /NEXT SEGMENT . . 

/ 

DAC STR /SAVE TO CHECK FOR ANGLED SEGMENt 
AND (3?7?77 /SET VALID I 

IS2 SEGHO /SKIP IF THIS SEG TO BE SET 
$KP /ELSE LEAVE CLEAR 
TAD <400000 /SET VALIDITY BIT 
DAC* 11 
lSZ NWDS /SKIP IF ALL SEGS DONE 
SKP 
JMP EXVAL /ALL SEGS DONE 
LAC STR 
AND <6000 /GET SEG TYPE BITS 
SAD CS000 /ANGLED? 
SKP /YES 
JMP SLUP /NO 
LAC* 10 /BUMP AIR'S PAST SECOND WORD OF ANGitD SEG. 
DAC* 11 
ISZ NWDS /BUMP SCAN COUNT 
JMP SLUP 
JMP EXVAL 

CHEKVl. LAC* 10 /NEXT SEG. 
SPA 
JMP INVAL /FOUND INVALtb SEG ~· 
tsz NWDS /SKIP lF ALL SEGS tEs1~D 
JMP CHEKVL 
CLA /ACC 0 FOR VALlD ROUTE 
SKP 



.f-'FiGE 54 SINGRT SRC SIHGRT 751127 

2520 04253 R 750001 A INllAL Cl.C /AC•-1 FOR lHllAl t D 
2521 04254 R 444163 R EXllRL tsz Rt'llAt /BUMP EX P~ PRSt PARRM 
2522 04255 R 624163 R JMP* t:ltvAt 
2523 04256 R 000000 A l"t:JDE 
2524 04257 R 000000 A SEGHO 
2525 04260 R 000000 A HWDS 
25.a~ / 
2527 / 

2528 / 

2529 04261 R 000000 A GETPTH 0 /GETS MAX SIZE tH A LRV!R 
2530 /FIRST PARAMEtER IS LAC LENGTH OF tNtTIAt PARf ot AR~AV 
2531 /SECOND PARAMETER IS LAC ARRAYAD.X 
2532 04262 R 424261 R xcr* GETPTH 
2533 04263 R 045544 R DAC ADDStR• 
2534 04264 R 444261 R ISZ GETPTH 
2535 04265 R 424261 R XCT* GETPTH /LOAD WIDTH CODE 
2536 04266 R 444261 R ISZ GETPTH 
2537 04267 R 721000 A ROUND PAX 
2538 04270 R 424261 R XCT* GETPTH /LAC* TRACKAD,X 
2539 04271 R 505630 R AHD (77( 
2540 04272 R 740031 A tCA 
2541 04273 R 345413 R TAD PTHHSZ 
2542 04274 R 740100 A SMA 
2543 04275 R 604301 R JMP .+4 /NOT NEW LARGEST 
2544 04276 R 740031 A TCA /STORE NEW LARGEST !.-'ALLIE 
2545 04277 R 345413 R TAD PTHHS2 
2546 04300 R 045413 R l>AC PTHHSZ 
2547 04301 R 424261 R XCT* GETPTH ./CHECK FOR MORE t:XCEPTiONS 
2548 04302 R 742030 A SWHA 
2549 04303 R 742020 A RTR 
2550 04304 R 742020 A RTR 
2551 04305 R 505625 R AHD (37 
2552 04306 R 741200 A SNA /ZERO IF NO EXCEPTION 
2553 04307 R 444261 R ISZ GETPTH 
2554 04310 R 741200 A SNA 
2555 04311 R 624261 R JMP* GETPTH 
2556 04312 R 345544 R TAD ADDS TR 
2557 04313 R 60426? R JMP ROUND 
2558 / 

2559 / 

2560 / 

2561 / FIND HIGHEST AND LOWEST X AND Y VALUES ON ROUTE. 
2~62 / ADD ON AMOUNT TO TAKE CARE OF THRO HOLES, TP.ACK WIDTH, Etc. 
2563 04314 R 000000 A RECTS2 0 
2564 04315 R 125617 E JMS* .DA 
2565 04316 R 604321 R JMP .+3 
2566 04317 R 000000 A BUFF AD /CONTAINS UNPACKED ROUtE 
2567 04320 R 000000 A RECTAD /DEFINES RECTANGLE 
2568 04321 R 224317 R LAC* BUFFAD 
2569 04~22 R 7400:31 A tCA 
2570 04323 R 045412 R DAC CNT 
25?1 04324 R 204317 R LAC BUFFAD 



PAGE 55 SINGRT SRC SINGRT 7sH2,. 
~572 04325 R 065665 R t· <12, tNittAl tsttHRt£s 573 04326 R 220012 A . * 12 t UP 
2574 04327 R 0454E>2 R XLOW 
•2575 04330 R 045463 R DAC XHGH 
2576 04331 R 220012 A LAC* 12 
257? 04332 R 045464 R RAC Yl.OW 
,2578 04333 R 04546~ R AC YHGH 
1.2579 04334 R 220012 A LAC* 12 
'2580 04335 R 445412 R ISZ CNT 
r2581 04336 R 220012 A LUP1 LAC* 12 
2582 04337 R 045364 R DAC STR 
2583 04340 R 740031 A tcA 
2584 04341 R 345462 R TAD XLOW 
2585 04342 R 740100 A SHA 

/X tow. 2586 04343 R 604354 R JMP XL 
2587 04344 R 205364 R LAC, STR 
2588 04345 R 740031 A TCA 
2589 04346 R 345463 R TAb XHGH 
2590 04347 R 740100 A SMA 
2591 043~0 R 604356 R JMP. 'r'S 
2592 04351 R 205364 R l.AC STR 
2593 04352 R 045463 R DAC XHGH 
2594 04353 R 604356 R JMP .YS 
2595 04!54 R 205364 R XL LAC STR 
259, 04355 R 045462 R DAC XLOW 
25' 04356 R 220012 A YS LAC>t< 12 
2598 04357 R 045364 R DAC STR 
2599 04360 R 740031 A TCA 
2600 04361 R 345464 R TAD YLOW 
2601 04362 R 740100 A SMA 
2602 04363 R 60437 4 R JMP - YL 
2603 04364 R 205364 R LAC STR 
2604 04365 R 740031 A TCA 
2605 04366 R 345465 R TAD YHGH 
2606 04367 R 740100 A SMA 
2607 04370 R 604376 R JMP. EOFL 

2m 04371 R 205364 R LAC STR 

~ 1, 

04372 R 045465 R DAC 'r'HGH 
04373 R 604376 R JMP EOFL 
04374 R 205364 R V1. LAC sn 

2 12 043?5 R 045464 R DAC 'r'LOW 
2613 0437e R 220012 A EOFL LAC* 12 
2614 04377 R 445412 R tsz CNT 
2Eil5 04400 R 604336 R JMP · LUPl 
2'il6 04401 R 205462 R LAC XLOW 
2617 04402 R l 04?H R JMS .Dstrou 
2c&1e 04403 R '?40031 A tCA 
2619 04404 R 345413 R tAD PTHHSZ 
2820 04405 R 740031 A TCA 
2f21 04406 R 064320 R DAC* REC TAD 
2 22 04407 R 444320 R lSZ ~EC TA ti 
2623 04410 R 205463 R LAC XHGH 



PAGE 56 SINGRT SRC SINGRT ?5ti27 

2624 04411 R Ul4700 R J'MS DS1'TOU 
2625 04412 R 3454ll R tAD PtHHSZ 
2626 04413 R 064329 R DAC* RECTAD 
2627 04414 R 444329 R ISZ RECtAtl 
2628 04415 R 205464 R LAC YLOW 
' 629 04416 R 104700 R JMS DSTTOU 
12630 04417 R 740031 A TCA 
,26~{ 04420 R 345413 R TAD PTHHS2 
·12i32 04421 R 740031 A TCA 
i2633 04422 R 064320 R DAC* REC TAD 
2634 04423 R 444320 R ISZ REC TAD 
2635 04424 R 205465 R LAC YHGH 
2636 04425 R 104780 R JMS DSTTOU 
2637 04426 R 345413 R TAD PTHHSZ 
2638 04427 R 064320 R DAC* RECTAD 
2639 04430 R 624314 R JMP>t< RECTS2 
2640 / 
2641 / 
2642 / 

IN FRoM AND USES n-iEH to ntttNE RtctANGtt 2643 / SO:R!S COORM 
2644 / 
2645 04431 R 000000 A RECTGT 0 
2646 04432 R 125617 E JMS* .DA 
2647 04433 R 604436 R JMP .+3 
2648 04434 R 000000 A FROM 
2649 04435 R eeeeee A TO 
2650 04436 R 777716 A LAW -2 
2651 04437 R 045470 R DAC PASS 
2652 04440 R 204434 R LAC FROM 
2653 04441 R 7237?7 A AAC -1 
2654 04442 R 065665 R DAC* (12 
2655 04443 R 220012 A RECTLP LAC* 12 
2656 04444 R 044415 ~ DAC STRLOW 
2657 04445 R 220012 A LAC* 12 
2658 04446 R 044416 R DAC STRHGH 
2659 04447 R 749931 A TCA 
2660 04450 R 344475 R TAD STRlOW 
2661 04451 R 741100 A SPA 
2662 04452 R 604457 R JMP XEHD 
2663 04453 R 204476 R LAC STRHGH 
2664 04454 R 044415 R DAC STRLOW 
2665 04455 R 224434 R LAC* FROM 
2866 04456 R 0444?6 R DAC STRHGH 
2667 04457 R 444434 R XEND ISZ FROM /STORE HlGH AND tow VALU£S 
2168 84460 R 444:34 R lSZ ~ROM 
2:69 04~l R 205 12 R l.AC THHSZ 
2 70 0446~ R 740e3l A TCA 
2671 04463 R 344475 R TAI> STRl.OW 
2672 04464 R 064435 R DAC* to 
2673 944~$ R 444435 R 1S2 to 
2674 044e~ R 204476 R LAC STRH~H 
2675 0441!)'? R 345413 R TAn PTHHSZ 
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1:2676 
2677 

12678 

·~~ 
26e1 
2682 
2683 
2684 
2685 
2686 
2687 
2688 
2689 
2690 
2691 
2692 
2693 
2694 
2695 
2696 
2697 
2698 
2699 
2700 
2701 
2702 
2703 
2704 
2705 
2706 
27e7 
27e8 

~~I 
27U 
2?12 
2713 
2714 
2715 
2716 
2717 
2718 
2719 
2720 
2721 
2722 
2723 
2724 
2725 
2726 
2727 

SIHGRT SRC SIH~Rt 751127 

04470 R 064435 R ,* TO 04471 R 444435 R to 
04472 R 445470 R 2 PASS 
04473 R 604443 R MP RlCttP 
04474 R 624431 R JMP* RECtGt 
04475 R 000000 A STRLOW 
04476 R 000000 A StRHGH 

04477 R 000000 A 
04500 R 750000 A 
04501 R 424477 R 
04502 R 744010 A 
04503 R 424477 R 
04504 R 444477 R 
04505 R 744010 A 
04506 R 345535 R 
04507 R 723003 A 
04510 R 045364 R 
04511 R 225364 R 
04512 R 505630 R 
04513 R 345533 R 
04514 R 045461 R 
04515 ~ 424477 R 
04516 R 444477 R 
0451? R 652000 A 
04520 R ?54000 A 
04521 R 640323 A 
04522 R 000003 A 
04523 R 045460 R 
04524 R 641002 A 
04525 R 754000 A 
04$26 R 653122 A 
04527 R 000004 A 
04530 R 723083 A 
04531 R 721000 A 
04532 R 205666 R 
04533 R 345460 R 
04534 R 044536 R 
04535 R 235461 R 
04536 R 00000El A 
04537 R 604542 R 

/--------------------------------------------------/ 
/ / 
/ SUBROUTtNE PADCOD / 
/ CALL lS:- / 
/ JMS PADCOD / 
/ TAD COMPONEHT POINTER / 
/ LAC PAD NUMBER / 
/ / 
/ tHIS SUBROUTINE FINDS THE PRD WibtH COD~. / 
/ WHICH IS RETURNED IN tHE ACCUMULATOR. / 
/ / 

/--------------------------------------------------/ PADCOD 0 /FIND PAD CODE 
CLA 
XCT* PADCOD /TAD COMP PTR 
RALICLL /*2 
XCT* PADCOD /*3 
ISZ PADCOD 
RALICLL /*6 
TAD COMPAD 
AAC 3 
DAC STR 
LAC* STR . 
AND C777 /GET POINTER TO LIBRARY ARRAY 
TAD LIBAD 
DAC STR2 
XCT* PADCOD /LAC PAD NO 
ISZ PADCOD 
LMQ 
CLA!CLL 
D Ill 
3 
DAC STR1 
LACQ 
Ct.AICLL 
MUL 
4 
AAC 3 
PAX /POSITtON IN LIB. INF. 
LAC CJMP LABEL 
TAD STRl 
DAC .+2 
LAC* STR2,X 
0 /JUMP 

LABEL JMP CODEt 
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729 
730 

2731 
'.2732 
2733 

~~~~ 
27~6 
2737 
2738 
2739 
2740 
2741 
2742 
2743 
2744 
2745 
2746 
2747 
2748 
2749 
2750 
2751 
2752 
2753 
2754 
2755 
2756 
2757 
2758 
2759 
2760 
2761 
2762 
2763 
2764 
2765 
2766 
2767 
2768 
2769 
2770 
2771 
2772 
2773 
2774 
2775 
2776 
2777 
2778 
2770 

SINGRT SRC 

04540 R 604546 R 
04541 R 604551 R 
04542 R 742030 A 
04543 R 7 40020 A 
04544 R 7 4202e A 
04545 R 604551 R 
04546 R 742020 A 
04547 R 742020 A 
04550 R ?42020 A 
04551 R 505641 R 
04552 R 62447~ R 

04553 R 000000 A 
04554 R 044747 R 
04555 R 641002 A 
04556 R 045562 R 
04557 R 204747 R 
04560 R 652000 A 
04561 R 777776 A 
04562 R 044751 R 
04563 R 1447 47 R 
04564 R 144746 R 
04565 R 144745 R 
04566 R 777767 A 
04567 R 044750 R 
04570 R 204746 R 
04571 R 744010 A 
04572 R 044746 R 
04573 R 204747 R 
04574 R 744e1e A 
04575 R 04474? ~ 
04576 R 204745 R 
04577 R 640602 A 
04600 R 044745 R 
04601 R 740031 A 
04602 R 344746 R 
04603 R 723001 A 
04604 R 740300 A 
04605 R 604613 R 
04606 R 444746 R 
04607 ~ 444746 R 

StNGRT 751127 

JMP con Ea 
JMP conn 

COl)E 1 SWHA 
RAR 
RtR 
JMP CODE3 

CODE2 RTR 
RTR 
RTR 

CODE3 AHD (?'7 
JMP* PAD COD 

/-------------------------------------------------/ 
/ / 
/ SUBROUttNE SQRt / 

~ FIHDS THE SQUARE Root OP A. NUMB!~ tH tHt AC,MQ ~ 
/ Al'ID RETURNS tHE RESULT IN THE AC. , . . / 
/ METHOD USED IS THE WELL KHOWH OHt.WHEllE two / 
/ DIGtTS AT A TIME ARE SHIPtED fHtO 1'HE REMAINDER / 
/ AND THE NEXT DIGIT DETERMINED, tHIS DIGIT IS / 
/ THEH ADDED TWICE INTO THE DIVISOR' / 
/ / 

/-------------------------------------------------/ SQRt 0 
DAC RES 

.LACQ 
DAC 1.ESSIG• 
1.AC RES 
1.MQ 
LAW -2 
DAC TWOCHT 
D2M RES /RESULT 
DZM DIV' /'DIVISOR' . 
DZM REM /REMAINDER AT EACH StAGE 

ON3 LAW -11 
DAC NINCNt /COUNTS SHIFTS THROUGH EACH WORD 

OHS LAC !)IV' /SHIFT l)IV'ISOR FOR NEXT STAGE 
RCL 
DAC D Ill 
LAC RES /SHIFT RESULT FOR NEXT ~iT 
RCL 
DAC RES 
LAC REM /GET REMAINDER + NEXT two gITS IN AC 
LLS 2 
DAC REM /STORE NEW REMAINDER 
tCA 
tAD DIV' 
AAC 1 
SMA!SZA /HEW BIT IN RESULT 0 OR 1? 
JMP GOON /0 
152 l) 111 /1 
1S2 DIV' /UPDATE 'D IV'tSOR' 
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2780 
2781 
2782 
2783 
2784 
2785 

'.12786 
12787 
2788 
2789 
2790 
2791 
2792 
2793 
2794 
2795 
2796 
2797 
2798 
2799 
2800 
2001 
2002 
2803 
2804 
2805 
2006 
2807 
2908 
2809 
2810 
2811 
2012 
2813 
2814 
2815 
2816 
2817 
2818 
2819 
2820 
2821 
2822 
2823 
2924 
2825 
2926 
2827 
2828 
;5i 
~1 

SIHGRT SRC StNG~ 7Sll27 

04610 R 444747 R . 2 RES .b tHt t~to RESLilt 
04611 R 7 48831 A . A . . , 
04612 R 044745 ft AC ' REM l l .l'StORS HEW. RSMA l HOER i' '; t' j ;.i.J.. 
04613 R 444~50 R GOOH tsz. NtHCHt /FtRst WORD P H SH&u? 

~:~t: = ~~:~~~ = i~~ ~~sst~0/YES. SE! UP FOR LEASt stG ~t+ 
04616 R 652000 A LMQ 
04617 R 4447$1 R tsz twocNt /SKtP IF BO't'H WORDS DONE 
04620 R 604566 R JMP OH3 
04621 R 204747 R tAC RES 
04622 R 624553 R JMP* SQRt 

B4623 R 00ee0e A 
04624 R 125617 E 
04625 R 604632 R 
04626 R 000000 A 
B4627 R ee0ee0 A 
04630 R 00111800 A 
04631 R 000980 A 
04632 R 735000 A 
04633 R 737002 A 
04634 R 224626 R 
04635 R 064627 R 
84636 R 234626 R 
04637 R 07462? R 
1!14640 R 22463&1 R 
B4641 R 723752 A 
84642 R 741100 A 
B4643 R 624623 R 
04644 R 104128 R 
84645 R 604652 R 
04646 R 005543 R 
84647 R 005622 R 
046~0 R 005622 R 
04651 R 4B463B R 
84652 R 045364 R 
14653 R 735HB A 
84654 R ?37882 A 
04655 R 224631 R 
04656 R 742010 A 
04657 R 740010 A 
04660 R 505636 R 

/--------------------------------------------/ 
/ / 
/ SUBROUTINE ORI / 
/ / 
/ TAKES COORDS OF REF~REHCE POlNt .. ~F , 
/ EDGE CONNECTOR CFRM) AHD FINDS 1ttE . / 
/ COORDlHATES OF tHE CENTRE OF THE OTHER / 
/ EHDCTOO>. THE ORIENTATION IS SUPPLIED iH / 
/ ORtEN! AND THE ~AD CODE IN CDE / 
/ / 

/--------------------------------------------/ 
ORI 0 

JMS* .DA 
JMP .+5 

FRM 
TOO 
CD£ 
LtBWRD 

CLX 
AXR 2 
LAC* FRM 
DAC* TOO 
LAC* FRM.X 
DAC* Too.x 
LAC* CDE 
AAC -26 
SPA /ED~E CONNECTOR? 
JMP* ORI. /HO . 
JMS SlZER /GET EDGE CONHECtOR MOV£MEHt. 
JMP .+5 
.l>SA bRlLAD 
.DSA C0 
.l>SA C0 
.l>SA CDEl400000 . 
DAC STR /STORE EDGE CONNtcro~ Mo~tMENt. 
CLX 
AXR 2 
LAC* L IBWRD 
RTt 
RAL 
AND C3 



PR~f: t!!I 

2832 
2833 
2834 
2835 
2836 
2837 
2838 
2~' 2SAa 
2841 
2942 
2843 
2844 
2845 
2846 
2847 
2848 
2849 
2850 
2851 
2852 
2853 
2854 
2855 
2856 
2857 
2858 
2859 
2860 
2861 
2962 

~~~I 
2965 
2966 
2967 
2868 
2869 
2870 
2871 
2872 
2873 
2974 
2875 
2876 
2877 
2878 
2879 
2ee0 
2881 
2882 
2883 

SING~t SRC 

04661 R 345~67 R 
04662 R 844664 R 
04663 R 20S364 ~ 
04664 R 74eeee A 
04665 R 604674 R 
04666 R 60467l R 
04667 R 604'75 R 
04670 R 740031 A 
04671 R 364626 R 
04672 R 064627 R 
04673 R 624623 R 
04674 R 740031 A 
04675 R 374626 R 
04676 R 074627 R 
04677 R 624623 R 

04710 R 000000 A 
84791 R 744000 A 
04702 R 653122 A 
04703 R 000031 A 
04704 R 641002 A 
04'?05 R 624700 R 

84706 R 008000 A 
e4787 R 125617 E 
04710 R 604714 R 
04711 R 00eeee A 
04712 R 00eeee A 
04713 R 000000 A 

SlHGRt ?5112? 

tAD cJMI> ORB 
DAC .+2 
.LAC STR . . , 
HOP . /PLUG~ED WtTH JUMP AT RUH ttMt:. 

ORB JMP . OR00 
J~ OR1l 

. icA ~~1¥£HTAtIOH 3 
OR11 TAD* FRM /ORlEHTAtloH t 

DAC* TOO 
JMP* ORt oRee tcA /ORIEHTATIOH0 

OR22 TAD* PRM.X 
DAC* TOO.X 
JMP* ORI 

/-------------------------------------------------/ 
/ . / 
/ SUBROUtINE DSTTOU / 
/ . ~ / 
/ ENTER WlTH DISTANCE tH DRTAtS1~ucru~£ UNlTS JN / 
/ TH~ AC. EXITS WITH THE DIS ANCE H 1'HOUS. / 
/ / 

/-~-----------------------------------------------/ nsttou 0 
CLL 
MUL 
31 
LACQ 
JMP* DStTOU 

/-----------------------------------------------/ 
/ / 
/ SUBROUTINE PAD512 / 
/ / 
/ SUBROUTlHE to FIHI> MAX DIAMETSR,OF / 
/ PAI> AND HOLE. HOLE IS IGNORED FOR EDGE / 
/ COHHECtORS. / 
/ / 
/ CALL IS:- / 
/ CALL PRDSIZCHDCD.LAVR.DlAM) / 
/ / 
/ HDCD tS PAD CODE / 
/ LRYR IS THE LAVER OH WHICH DIAM. lS / 
/ REQUIRED / 
/ DIAM RETURNS tHE DIAMETER / 
/ / , _______________________________________________ , 
PADSlZ 0 

JMS* .DA 
JMP .+4 

HDCJ> 
lAYRl2 
l'1AM 
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2884 
2885 
2886 
2887 

~= 2890 
2891 
2892 
2893 
2894 
2895 
2896 
2897 
2898 
2899 
2900 
2901 
2902 
2903 
2904 
2905 
2906 
2907 
2908 
2909 
2910 
2911 
2912 
2913 
2914 
2915 
2916 
2917 
2918 
2919 
2920 
2921 
2922 
2923 
2924 
2925 
2926 
2927 
2928 
2929 
2930 
2931 
2932 
2933 
2934 
2935 

SINGRT SRC SING~ 7~1127 
04714 R 104128 R SlZ./GEt PAD DtAMEtE~ 
04715 R 604722 R • +5 ·• 
94716 R 015541 R .DSA ~RbAb 
04717 R 0056~5 R .DSA (37 
04720 R 404712 R .DSA LAYRl21400000 
04721 R 404711 R .~SA Hbcnl400000 . 
04722 R 06471~ R bAC* DlAM /StOR£ PAD DlAME:tE~ 
04723 R 224711 R LAC* NDCD 
04724 R 723752 A AAC -26 
04725 R 740100 A SMA /EDGE CONNECtOR? 
04726 R 624706 R JMP* PRPS12 /YES 
04727 R 104120 R JMS SlZER /GET DRILL SIZE 
04730 R 604?35 R JMP .+5 
04731 R 005543 R .DSA DRlLAD 
04732 R 005622 R .DSA C0 
04733 R 404712 R .DSA tAYR121400000 
04734 R 404711 R ,DSA NDCD!400000 
04735 R 740031 A TCA 
04?36 R 364713 R tAD* DIAM 
04737 R 740le0 A SMA /DRILL SIZE GREATER THAN PAb? 
04740 R 62470~ R JMP* PADSIZ 
04741 R 740031 A tCA 
04742 R 3647ll R TAD* DIAM 
04?43 R 064?13 R DAC* DIAM 
04744 R 624706 R JMP* PADSIZ 
04745 R 000000 A REM 
04?46 R 000000 A DI~ 
04747 R 000000 A RES 
04?50 R 000000 A HlNCHT 
04751 R 000000 A 'l'WOCNT 
04752 R 000000 A ENTFLG /STORES EHTRY FLAG 
04753 R 000000 A CONH2 /STEPS THRO' CONHECTlONS ARRAY 
04754 R 000000 A NOCON2 /1'i0 OF COHHECTIOHS TO COMPONENT 
04755 R 000000 A PTR11 /POINTER BACK TO COMPONENT 
04756 R 000000 A PRD11 /PAb NO ON THIS COMPONENT 
04757 R 000000 A WlbtH2 /WlDtH OF ROUTE 
04760 R 000000 A PTR22 /fOlNtER to OTHER COMPONENT 
04761 R 000000 A PAD22 /PAD NO ON OTHER COMPOHENt 
04762 R 000000 A PNTR2 /RELATl~E POINTER TO ROUTES ARRAY 
04?63 R 000000 A VALMRK /SET ZERO IF ROUTE VALin 
04764 R 000000 A PP /HOLDS NODES lN TREE OF ROUTE B~lNG CHECKtD 
04765 R A BUFFl .~LOCK 144 /HOLDS UNPACKED ROUTE 1 
05131 R A BUFF2 .BLOCK 144 /HOtbS UNPACKEb ROUTE 2 
05275 R A PPCONT .BLOCK 6? /REST OF PP 
05364 R 000000 A StR 
05365 R 000ae0 A PAbl 
05366 R 000000 A WIDTHl 
0536? R 000000 A PTR2 
05370 R 000000 A PTR1 
05371 R 000000 A PNtRl 
05372 R 000000 A CONHl 
053?3 R 000000 A ~AD2 
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2936 
2937 
2938 
2939 
2940 

~~ 
294! 
2944 
2945 
2946 
2947 
2Sl48 
2949 
2~50 
Z951 
2952 
2953 
2954 
2955 
2956 
2957 
2958 
2959 
2960 
2961 
2962 
2963 
2964 
2965 
2966 
2967 
2968 
2969 
2970 
2971 
2972 
29'?3 
2974 
2975 
2976 
2977 
29?'8 
2979 
2$80 
a901 
2982 
2983 
2984 
2985 
2986 
298?' 

'PAC::F. 63 

SINGRt SRC 

05:!?4 R A 
054Ele R A 
1!15404 R . A 
85410 ~ 0008i8 A 
05411 R 0000GI A 
05412 R 00eeet A 
05413 R 0eeeee A 
05414 R 000000 A 
05415 R 000000 A 
05416 R eeeeee A 
0541?' R 000000 A 

05420 R 000000 A 
05421 R 000008 A 
05422 R eeeeee A 
05423 R 000000 A 
05424 R 0ee00e A 
05425 R 000900 A 
05426 R 00eeee A 
0542? R 000eee A 
05430 R eeeeee A 
05431 R 00eeee A 
0543~ R 00011101 A 
05433 R 00000e A 
05434 R 000000 A 
05435 R 000000 A 
05436 R 000000 A 
0543? R 000000 A 
05440 R 000000 A 
05441 R 000000 A 
05442 R 000000 A 
05443 R 000000 A 
05444 R 000000 A 
05445 R 000000 A 
05446 R 000009 A 
05447 R 000000 A 
05450 R 000000 A 
05451 R 000000 A 
05452 R 000000 A 
05453 R 000000 A 
05454 R 000000 A 
05455 R 000000 A 
05456 R 000000 A 
0S457 R 000000 A 

05460 R 000ee0 A 
03461 R 000000 A 
~5462 R e000ee A 
05~3 R 00000e A 
05464 R 000000 A 
05465 ~ 000000 A 
05466 R 000000 A 

SINGRT SRC 

S tHGRT 751127 

~l~t~ :It~~ ~ ~=i§t~~~.ti ig1.=~15A stG oF ~blJ+t2 
~~£r~ .~tOCK 4 ~a5t~NlL£cb8 t~fiG OP ROUttl 
CNfa ~OLltE 2 ~OU tb . , . 
tHt /LOCRt COU T~R. GtHERAttY AVA1LABL£ 
P1'HH$2 /APPROX HAP SlZE.OF PLATED tHRO' Hdt.E. 
SIDEl /ROUTE 1 SEG S1DE 
SIDE2 /ROUTE 1 HEXt SEG. SIDE 
2IDE1 /ROUTE 2 SEG1 SIDE 
Z1DE2 /ROUTE 2 HEXT SEG. SIDE 
/ORbER ttUTlCRL FROM HERE DOWN 
CHX /tXPtAlHED IN CHKEND 
CHY 
LlHX /EXPLAlHED [N CHKEHD 
LlHY 
MODSt /STORES ENTRY MODE FOR ENDOF2 
CTOP /EXPLAINED IN CHKEND 
CBOT 
Xl /ENDS OF CURRENT SEGMENTS 
X2 
Yl 
Y2 
Xl 1 
X22 
Yll 
Y22 
XYl /ENDS OF CURRENT SEGS IN THOUS 
XY2 
YYl 
YY2 
XY11 
XY22 
YYl 1 
YY22 
XHEW1 /OFFSET ENDS OF CURRENT SEGMENT 
XHEW2 
YNEWl 
VNEW2 
XHEWl 1 
XHEW22 
VNEW11 
VN£Wi2~ 
EOCOHH /EHD OF CONNECTlONS ARRAY 
/OR~ER NO LONGER CRITICAt 
STR1 /WORK SPACE 
St~2 /WORK SPACE 
XLOW 
XHGH 
YLOW 
YHGH 
SEGl /SEGMENT ON ROUTE 1 

SINGRT 751127' 



2998 
2989 
2990 
2991 
2992 
2993 
2994 
2995 
2996 
2997 
2998 
2999 
3000 
3001 
3002 
3003 
3004 
3005 
:3006 
300? 
3008 
3009 
3010 
3011 
3012 

~n 
3li1s 
30t6 
3017 
3018 
3019 
3020 
3021 
3022 
3023 
3024 
3025 
3026 
3027 
3028 
3029 
3030 
3031 
3032 
3033 
3034 
3035 
3036 

IS4t7 ~ ~ae•et A 
eS470 R eeeeea A 
85471 R 000989 A 
85472 R 000900 A 
05473 R eeeeee A 
85474 R eeeeee A 
05475 R eeeeee A 
es476 R eeeeee A 
054'?7 R 00ellil9 A 
05500 R eeeeee A 
0s501 R 0e000e A 
05502 R 000000 A 
05503 R 000000 A 

05504 R 000Be0 A 
05505 R 000000 A 
05506 R 000000 A 
05507 R 000000 A 
05510 R 000000 A 
05511 R 000000 A 
05512 R 000000 A 
05513 R 000000 A 
05514 R 000000 A 
05515 R 000000 A 
05516 R 000000 A 
05517 R 000000 A 
05520 R 000000 A 
05521 R 000000 A 
05522 R 000000 A 
05523 R 005475 R 
05524 R 005505 R 
05525 R 000000 A 
05526 R 000000 A 
05527 R 000000 A 
05530 R 000000 A 

05531 R 000000 A 
05532 R 000000 A 
05533 R 000000 A 
05534 R 000000 A 
05535 R 000000 A 
05536 R 000000 A 
05537 R 740040 A 
05540 R 740040 A 
05541 R 740040 A 
05542 R 740040 A 
0554:3 R 740040 A 

000001ll A 
05606 R 005606 E *£ 
05607 R 005607 E *E 
05610 R 005610 E *E 

~Ht /St~Hk~t oN ~dUt~ 2 I f 
2. 
11 

Ll822 . ' I... I l 
ENDl /CODE tOR END OF ~OU!E t 
LAY1 
END2 /CODE tOR SECOND END OF ~out! 

~~~f i 
LAV 11 
END22 

/AS ABOllE FOR ROUTE 2 

/HOtDS PAD CODE. OR 0 FOR Pn-i. OR -<~ACK WtbtH CODE> 
/AS APPROPRIATE 

LAY22 
NENDl /AS THE ENDS BUT FOR THE OFFSEt TRACK 
NLAV1 
N£ND2 
NLAY2 
NENDlf 
NLAVl 
NEND22 
HLAY22 
BOTl /DOUBLE LENGTH WORKSPACE 
tOPl 
BO't2 /MORE DOUBLE LENGTH WORKSPACE 
TOP2 
5121 /USED 1N SCAN TO HOLD SlZ£5 OF SEGMENT ENDS. 
SlZ2 /AS 5121 FOR OTHER END BEING CONSIDERtD lN SCAN ETC. 
ND1AD .DSA ENDt 
NNDlAD .DSA NENDl 
XONE /STORES ENDS OF ROUTE 
YONE 
XTWO 
YTWO 
/ 
/ 
COPPER 
BOARD 
LISAD 
CONN AD 
COMPAD 
ROUTAD 
MESS XX 
TRAKAD XX 
PAbAD XX 
LAYNO ><X 
DRILAD XX 

.END 

/LlBRY 
/CONNX 
/COMPS 
/ROUTES 



'' 
PAGE 64 SING~T SRC StMG~t 

05611 R 0056ll £ ~ 
05612 R 005612 E *E 
05613 R 005613 E *E 
05614 ~ 005614 E *E 
056)5 R 005615 E *E 
056i6 R 005616 E *E 
05617 R 005617 E *E 
05620 R 000006 A *L 

!II H ii!~ t~ ~56 3 000207 ~ *t 
0~$ 4 077777 A *L 
05635 R 000315 R *t 
05636 R 000003 A *L 
05637 R 000002 A *L 
05640 R 7?7000 A *L 
05641 R 000077 A *L 
05642 R 004763 R *L 
05643 ~ ~77777 ~ 111'1. 
05644 R ieeeee A *I.. 
8!:i8te ~ @el@I@ t- ~ 1111. 

I~::~ I llJ"~ : :t 
es6 ' eeetl? A *L 
ese !~l! e !~ 

;,~;r-r-r 

es6 7 R ees~·i ~· 
05660 R 3?7??? A *L 

~ 
05663 R 400000 A *L 
05664 R 006000 A *L 
05665 R 000012 A *L 
05666 R 604537 R *L 
05667 R 604665 R *L 

SIZE=056?2 NO ERROR LINES 

?5112? 



'' 
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ADD 01867 659 664* 
ADDER 03742 2082 2146 226a 2268* 22'9 
ADDSTR 05544 2533 2556 
ADD2 01105 655 663 678* 

2431 2441 ADR 04123 2420* 2426 2427 2428 2447 
AGAlN 01516 962* 10'3'4 
AGH 0tl161 180* 199 
AGNI 00172 189>1< 199 
ALL~D 00560 445 451* 
ALLRUT 00154 175* 215 
ALLl 02577 1572* 
ALL2 02636 1603* 
ALSING 05545 102 175 176 221 314 467 474 513 

653 1127 1166 1405 
ARGl 00570 459>1< 
ARG100 05546 454 459 743 748 
ARGl 1 01213 748>1< 
ARG2 00572 89 461* 
ARG22 01215 90 750* 
A~3 085?5 456 464* 
ARG33 01220 745 753* 
ARG4 00576 93 465* 
ARG44 01221 94 754* 
BACK 03564 2132>1< 2145 
BAD 01510 947>1< 1568 1581 1599 1612 2104 2203 
BADER 01224 627 648 757* 947 1154 1197 
BEGAN 03761 2290>1< 2305 
BOORD 05532 3026>1< 
BOTl 05515 1655 1671 1676 1792 2071 2144 2258 2273 

2354 2369 3011* 
BOT2 05517 1855 1892 1893 1907 1914 1940 1946 1949 

2052 2088 2099 3013>1< 
BUFFAD 04317 2566>1< 2568 2571 
BUFFl 04765 460 573 577 580 584 587 5ei9 590 

621 628 630 631 643 651 1088 2925>1< 
BUFF2 05131 749 011 821 2926>1< 
BUSY 00207 202* 237 
BUTTON 05606 48 275 
CARRY 03457 2044 2047 2050>1< 
CBOT 05426 1905 1921 2954>1< 
CCCLUP 00513 414* 446 
CDE 04630 2807>1< 2815 2824 
CDEl 00347 305>1< 322 
CDE2 00352 308>1< 349 
CHANGE 00742 575 579* 
CHAHG1 01401 871 875* 
CHECK 01203 735 740>1< 782 

i257 CHEKON 0215? 1245 1248 1251 1254 i260 1262* 
CHEKV'L 04244 2489 2513* 2517 
CHKCOM 01005 578 614* 
CHKEND 03130 1420 1436 1449 1465 1478 1489 1497 tsati 

1824* 1883 1978 2105 2108 2111 
CHKRT 006?0 478 537* 768 771 774 799 803 



PAGE 66 SINGRT CROSS REFERENCE 

CHKRT2 01050 638 64~ 649* 
CHX 05420 1842 1849 18G? 188? 1935 2948* 
CHY 05421 1846 lS75 193? 2949* 
CKCOMl 01016 582 586 596 601 623* 

i756 i?62 CNT 05412 1682 l69r 1?20 1?30 1734 1?4? 
1773 1776 25?0 2580 2614 2941* 

CNTR 0554? 412 428 
CNTl 05410 1093 1119 1161 1229 2939* 
ct-tr2 05411 826 836 901 932 1246 2940* 
CODE 04014 2334* 2341 
CODEl 04542 2?2? 2?30* 
CODE2 04546 2728 2?34* 
CODE21 04126 2423* 2424 
CODE3 04551 2729 2?33 2?37* 
COME ND 05550 961 1062 
COMPAD 05535 250 391 542 838 957 985 995 2?02 

3029* 
COMP CT 05551 958 962 964 965 987 1059 1061 
COMREl. 05552 994 1005 
CONEND 05553 100 195 ?91 
CONNAD 05534 9? 178 253 260 395 408 455 678 

744 3029* 
CON NO 00206 183 197 201* 
CONNl 05372 190 241 242 483 496 493 498 499 

504 506 50? 2934* 
CONN2 04753 6?9 691 685 689 690 693 699 ?03 

709 712 ?14 715 719 786 78? 790 
2915* 

CONPTR 00205 179 180 184 188 189 192 194 200* 
CON RUT 00460 191 264 387* 469 479 520 523 
coo:gu 03012 1722 1?28* 
coo 1 02?53 1697* 1706 
CONTM2 03002 1720* 1?27 
cctntJE 02765 1699 1704 1?07* 
CONT1 02?56 1686 1?00* 
COtff2 03005 1709 1723* 
CONT3 0303'? 1742 1749* 
COtff4 03050 1751 1?59* 
COPPER 05531 74 3025* 
COUNT 05554 429 438 
CTOP 05425 1901 1918 1923 1927 2953* 
DFLPK 05607 2ee~* i28 
DIAM 04?13 2 90 2902 2906 290? 
DIST 03515 1981 1991 1998 1999 2021 2022 2031 2051 

2080* 
DI STER 03466 1980 2036 2040 2041 2050 2057* 
DISTPL 03660 1933 2169 2175 2190 2196 2220 2221 2227 

2228 2254* 2261 
DISTST 04102 2~43 2388* 
DIV 047418 974 991 2056 2079 23e0 2713 2760 2?64 

2'i'GG 2774 2778 2?'i'9 2910* 
DOPADS 01753 1126 1130* 
DOPAD2 02022 1165 11189* 



1PAGE 67 SIHG~T CROSS REFEREHCt 

DRAWCP 05610 ,_ 48 m- 19.....- 2821 29!7 3035iic 'DR I LAD 05543 134 
DRILL 00005 54* 54 

89i IDSTTOU 04700 317 320 342 347 eee 918 92i 
1022 1025 l,@195 tese 1215 1218 261? 2624 

iEDGESZ 
2629 26:36 2855* 2860 

05555 118 664 668 6'?2 675 
~END 04161 2434 2450* 
END CD 03140 1832* 1964 2002 

JENDCO 05556 399 444 
'EN DC OD 02550 1549* 1561 1574 1592 1605 
.ENDOF2 02544 1428 , 1444 1457 1473 1545* 1584 1602 1613 
END ON 03602 2141 2140* 
:END OUT 03547 1913 2106* 
~ENDSEG 05557 538 626 647 ?72 
.:ENDS RT 03143 1837* 
·:ENDTRE 01611 1017 1021* 
END TWO 01602 1010 1014* 
END1 05475 323 331 1111 1120 1134 1136 1174 1181 

1213 1252 1327 1486 1496 1556 1569 1575 
2994* 3017 

END 11 05501 350 358 865 875 878 916 1038 1050 
1255 1362 1433 1443 f 44? 2998* 

END2 05477 324 1137 1212 1222 22? 1238 1343 1505 
1515 1587 1606 2996* 

END20T 03552 1929 2109* 
END22 05503 351 915 925 930 93? 1039 13?8 1462 

1472 1476 1600 3000* 
ENTFLG 04752 539 733 769 2914* 
EOCOMP 05560 51 96 959 
EOCONH 05457 50 92 98 397 29?9* 
EOFL 04376 2607 2610 2613* 
EXC 04136 2431* 2446 
EXllAL 04254 2501 2511 2521* 
FAILUE 00315 273 277* 
FINI 0126'? 796* 1063 
FHDSDE 08403 333* 
FNDSD2 004j6 360* 
FRM 84626 2805* 2811 2813 2940 2844 
FROM 04434 2648>1< 2652 2665 2667 2f 68 
GETPTH 04261 108 120 128 139 50 2529* 2532 2534 

2535 2536 2538 2547 2553 2555 
GETY 040?1 23?9>1< 2400 
GOING 02226 1319* 13~3 
GOOD1 83067 1769 1773* 
GOOD2 03126 t79e 1804* 
GOOD3 03077 l775 1?79 1781* 
GOON 04613 2777 2?93* 
GOON2 01121 690* 789 
GOON3 01110 681* 793 
HAAl 01567 996 1003>1< 
HAA2 015?0 998 1004>1< 
HARl 00707 543 552>1< 



;PAGE 68 SIHGRT CROSS REFERENCE 

,'HAR 11 00723 544 564* 
HAR2 00710 546 553* 
HAR22 00724 547 565* 
HAl 01346 939 849* 
HA11 013G2 840 860* 
HA2 01347 842 849* 

~~~ 01363 043 861* 
03605 2162* 

IHVAL 04253 2476 2515 2520* 
LABEL 04537 2722 2727* 
LAUR 04015 2335* 2340 
LAY 05561 1957 1963 1969 1971 1975 1989 1996 2009 

2019 2045 2048 
LAYER 00006 55* 55 85 
LAYHO 05542 96 337 364 620 640 897 942 1031 

1116 1243 1774 2046 3034>1< 
LAYR 04125 2422* 2444 
LAYR12 04712 2892* 2888 2899 
LFW1 05476 111 '? 1140 1184 1205 2995* 
LAYl 1 05502 898 909 1033 2999* 

1210 LAY2 05500 1105 1144 1159 1183 1204 1228 1244 
2997* 

LAY22 05504 835 908 914 9:31 943 1034 3002* 
LEHGTH 03555 1847 1885 1898 2092 2125* 2147 
LESSIG 05562 27S4 2785 
LETS EA 01506 935 944* 
LETSEE 02137 1232 1246>1< 

.LI BAD 05533 545 841 967 997 2707 3027>1< 
LIBRl 00350 306* 332 333 
LIBR2 00l5l 309* 359 360 
LIBWRD 04631 2808>1< 2828 
LIBl 05471 571 608 611 614 1112 1135 2990* 
L IBl 1 05473 867 891 884 893 2992* 
LIB2 05472 559 610 613 634 1102 1239 2991* 
LIB22 05474 855 993 886 938 2993* 
LINX 05422 1870 1881 1900 1936 2094 2950* 
LINY 05423 1978 1934 2951* 
LUP 00017 73* 76 
LU PC CC 00522 421* 441 
LUPl 04336 2581* 2615 
LUP22 03026 1740* 1780 
L1000 02211 1302 1306* 
12000 02217 1309 1312* 
MARK 00554 437 447* 
MARKED 00545 440* 450 
MAXDST 05563 1739 l?G? 1771 1772 1?01 
MESS 05537 '?8 223 224 234 235 270 271 3031* 
MESS1 05611 48 227 238 274 
MOD 02551 15S0* ·T551-~-·-
MODE 04256 2464 2487 2523* 
MOD ST 05424 1432 1449 1461 14?7 1834 2107 2110 2952* 
MULMAC MACRO 2219 2255 2259 
NDCD 04711 2881* 2989 2891 2900 



jPAGE 69 SINGRT CROSS REFERENCE 

~DI 02654 1634* 1684 1702 '1'?48 ""' NDlAD 05523 1296 1414 141 '? 3017* 
ND2 02655 1635* 1707 1725 1749 1755 

t570 END! 05505 1300 1305 1342 1485 487 1562 3M3* 

' 
3018 

jNEND 11 05511 1306 1311 13?? 1427 1431 1434 3007* 
'NEND2 05507 1358 1504 1506 1593 1601 3005* 
NEND22 05513 139:3 1456 14G0 1463 3009* 
NEWPAD 01557 995* 1058 
NEXCOM 01657 984 1057 1059* 
NEXRT2 01255 708 718 726 728 739 756 778 783 

786>1< 
NEXSEG 01432 900* 945 
NINCNT 04750 27G3 2783 2912* 
NLAY1 05506 338 1103 1143 1157 1185 1208 3004* 
NLAYl t 05512 365 833 912 1035 3008* 
NLAY2 05510 339 1104 1142 1158 1186 1209 3006>1< 
NLAY22 05514 366 834 913 1036 3010* 
NNDlAD 05524 1297 1416 3018* 
NOCON2 04754 684 788 2916* 
NOC ROS 03657 2204* 
NOFCNS 05564 417 440 
NOOFF 02611 1553 1571 1582* 
NOOFF1 02574 1558 1569* 
NOOFF2 02562 1555 1559* 
NOOFF3 02633 1589 lG00* 
NOOFF4 02621 1586 1590* 
NOPADS 05565 992 1006 1053 1055 
NOTEl 02256 1329 1332 1343>1< 
NOTE2 0227G 1326 1345 1348 1359* 
NOTE3 02321 1364 1367 1378* 
NOTE4 02341 1361 1380 1383 1394>1< 
NOWPAD 01511 795 957* 
NPAD 01651 1013 1020 1043 1053* 
NSEG 02012 1161* 12G1 1263 
NSEG21 02061 1162 1200* 
NWDS 04260 2486 2499 2509 2516 2525* 
OFFSET 04006 1333 1349 1368 1384 2328* 2401 
OH EM IN 01252 73? ?81* 
ONE PT 03133 182?* 1941 1845 1866 1874 
ONON 01415 874 887* 
ONl 01453 899 91?* 
ON2 020i'i' 1123 1129 1160 1214* 
ON3 04566 2762* 2798 
ONS 045'?0 2764* 2784 
ORFlN 01650 1052* 
ORI 04623 327 354 104-G 1130 117? 2802* 2818 2842 

284-G 
ORISZ 055GG 1045 1051 
OR0 04GGS 2832 2836* 
OR00 04674 2936 2843* 
OR 11 04G'i'l 283'? 2840* 
OR22 04675 2838 2844* 



AGE 70 SINGRT CROSS REFEREHCE 

THE ND 01023 618 622 628* 
PAD 0342i 2012 2021* 
PA DAD 0S~4l 02 l 3 l 2886 3033* 

2709 ADC OD 044?? 2695* 2697 2699 2700 2710 2738 
PADD22 05567 853 en 800 936 
PADED1 05570 569 604 607 G5G l10G 

:~~~R5 05571 557 602 605 660 1233 
00343 219 220 301* 375 377 

tl93 PIIDPAS 05572 312 540 766 '?94 '?96 i 124 1163 
1249 1359 1397 

PADPS1 05573 313 541 757 1145 1147 115~ 1153 1155 
1188 1190 1196 1198 1324 1402 

PADS 00004 53* 53 81 
PADSlZ 04706 1744 1753 2006 2878* 2894 2904 2908 
PADSKP 02413 1436* 
PADSK1 02450 1465* 
PADS TO 023'?3 1413 1420* 
PAD1 05365 485 567 2929* 
PAD11 04756 692 863 2918* 
PAD2 05373 501 555 2935* 
PAD22 04761 '? 11 851 2921* 
PASS 054'?0 2651 2678 2989* 
PNTRi 05371 451 463 512 521 725 ?65 802 2933>ic 
PNTR2 04?62 '?24 731 ?40 ?52 ??'? 2922* 
POINRT 02533 1507 1516* 
POINR2 02465 1464 1478* 
POINR3 02510 1488 1497* 
POINTR 02430 1435 1449* 
PP 04?64 404 430 503 2924>1< 
PPCONT 05275 2927* 
PPNO 05574 413 
PQR 03352 1981* 2049 
PQRS 03365 1984 1992* 
PTAD 0254? 1548* 1565 1578 1596 1609 
P™HSZ 05413 105 11? 119 124 126 162 166 2541 

2545 2546 2619 2625 2G31 2637 2G69 26?5 
2942* 

P™ 04013 2333* 2398 
PTRl 053?0 197 263 516 566 2932* 
PTRl 1 04'755 688 704 962 2917* 
PTR2 0s:3e? 245 247 497 518 554 2931* 
PTR22 04760 702 ?06 850 2920* 
PTl 04011 2331* 2344 235? 2381 
PTlS 0034~ 304* 316 319 
PTl 11 83560 2128* 2132 
PT2 04012 2332* 2346 2359 2379 2397 
PT2S 00:351 30'?* 341 :34G 
PUSBV 00007 56* '?(' 
RBRB 03320 1943 1955* 
READR1 05612 4'7 457 ?46 
REC TAD 04320 2567* 26~1 2622 2626 262? 2633 2634 2638 
RECTGT 04431 3G8 10?5 1280 2645* 2680 
RECTLP 0444:3 2655* 2679 



'

AGE 71 S INGRT CROSS REFERENC. 

ECTOL 05613 48 813 18?~1284 
ECTSZ 04314 649 909 256!* 2639 

'

ECTl 05374 652 666 66? 678, 
677 015 1ee2 2936* 

ECT2 05400 371 812 816 1078 
:;RECT3 05404 1283 1286 2938* 
:1REM 04745 2761 2770 2772 2782 
.;:REMDER 05575 2060 2072 
.1RES 047 47 2752 2'?5!5 2759 2767 
1lESLT 03512 2064 207P* 
RND 00265 253* 258 
RND21 00104 128* 136 
RND23 00132 150* 158 
RND25 00117 139* 147 
RND97 00060 108* 116 
RND98 00073 104 119* 
·ROUND 04267 2537* 2557 
ROUTAD 05536 452 741 2468 3030* 
RST 03403 2006* 2030 
RTVAL 04163 730 764 
RUTCHK 01277 47 755 
SAMSID 02662 1640* 

776 
808* 

801 
818 

SCAN 02651 1559 1572 1590 1603 
1805 

SEGNO 04257 2491 2495 2524* 
SEGSEG 02161 372 760 761 1146 

SEGl 
SEG2 
SHIFT 
SID 
SIDEl 

SII>E2 
SIDl 
SID2 
SINGL 
SINGRT 
SINGSD 
SING2 
SIZER 

SIZ1 
5122 
SLUP 
SQRT 
SSLOOP 
STATE 
STORER 
STP 
STR 

1524 
05466 623 624 
05467 775 820 
03755 2168 2189 
03137 1831* 1959 
05414 340 1101 

1355 1426 
1595 1608 

05415 1206 1224 
02656 1636* 1640 
02657 1637* 1642 
05576 1683 1698 
00215 l 47 
05577 1958 1962 
00225 217 221* 
04120 1689 1712' 

05521 
05522 
04220 
04553 
00540 
05614 
04105 
00011 
05364 

2451 2819 
1688 1694 
1711 1717 
2492* 2506 
2374 2751* 

435* 439 
47 68 

2375 2391* 
66* 167 

125 159 
593 597 

645 
837 

2286* 
1976 
1141 
1442 
2943* 
2944* 
1641 
1643 
1721 

196 
1967 

1758 
2884 
1695 
1718 
2510 
2790 

1 '77 
390 
598 

763 
900 

2306 

1187 
1455 

1693 
1716 
1728 
213* 

1969 

1985 
2895 
1?43 
1752 

222 
406 
603 

e~1 Gn 
lEl83 i287 

2909iic 

2769 2780 

2463* 2467 
903 

1631* 1737 

1189 1262 

1087 1118 
2988* 

1207 1225 
1471 1519 

1696 1705 
1719 
1777 
218 232 

2042 

1992 2015 

1748 1764 
1757 1765 

310 
410 473 
606 609 

674 676 

293?* 

2789 2911* 

2521 2522 

1800 l803 

1279* 1289 

1211 2987* 

1258 1339 
1564 1577 

1735 

269 276 

2336 2417* 

3015>k 
3016* 

477 592 
612 633 



PAGE 72 SINGRT CROSS REPERENCE 

641 876 979 ee2 1ees 969 970 97~ 
901 186$ 1868 1871 ete 2010 20 i l 20~ 2020 2164 21es 229 2294 2297 2300 23 3 

2382 2ie4 2392 2493 2502 2582 258? 2592 
2595 2599 2603 2608 2611 2704 2705 2925 
2834 292811< 

S'P1'HsA 04476 2658 2663 2666 2674 2682* 
ST-iLOC 05600 2430 2450 
STRLOW 04475 2656 2660 2664 2671 2681* 
STRSDE 05601 1102 l156 
STR1 05460 107 110 112 113 12? 130 132 133 

137 138 141 143 l~ 148 149 i52 
154 155 409 414 421 422 1426 
427 432 434 442 443 447 449 314 

1319 2001 2023 216? 2188 2302 2715 2723 
2981* 

ST:R2 05461 233 239 255 1316 1320 2003 2008 2028 
2708 2725 2982* 

ST:R3 05602 1318 1321 
SUBNOO 05615 48 548 560 844 856 999 
TARG1 0047? 392 402* 
TARG2 00500 396 403* 
TARG3 00504 394 40?* 
TEMP 05603 425 436 
TO 0443$ 2649* 2672 26~3 2676 267'? 
TOO 0462? 2806* 2812 2814 cB41 f845 

i903 TOP1 0551~ 1653 16tW 1668 1673 677 1681 1788 
1909 1911 2069 2096 2100 2142 2256 2269 
2270 2275 2352 2365 2366 2371 3012* 

TOP2 05520 1789 1794 1851 1857 1888 1889 1895 1902 
1925 1938 1941 1945 1951 2054 2084 2090 
2095 3014* 

TRAKAD 05540 80 12:3 153 393 1691 l 714 1760 1987 
1994 2017 2338 3032* 

TRAKND 03412 2005 2013>1< 
TRAKS 00003 52* 52 79 
TRAKWD 03136 1830* 1982 1990 2026 
TREE 05616 4'? 400 
TWOCHT 04751 2758 2787 2913* 
TWOPT 03134 1828* 1863 1871 
TWOPT2 03135 1829* 1039 1843 1069 1877 
UNPCK 8EIG15 398 482* SlS 524 
UNPCKi 01665 944 1052 1074* 1085 1168 1169 1172 1199 
llALD 04202 2474 2478* 
llALMRK 04763 26? 680 762 797 2923* 
WIDSTR 85604 492 1148 1191 
WIDTH! 05366 326 491 1109 1139 1149 1176 1192 1220 

1236 1303 1338 1340 1354 1356 1425 1441 
1454 1470 29:30>1< 

WID!H2 04?57 353 698 923 1041 1309 1373. 1375 1389 
1391 1483 1494 1502 1513 2919* 

XEND 1!14457 26G2 2667* 
XHGH 05463 2575 2589 2593 2623 2984>1< 



PAGE 73 StHGRt c~os~ ~£Ft~ENC.k 

XL 04354 2586 2595* 
XLH 04124 2421* 2439 

'~~* 
XLOW 0S462 2574 2584 2596 fat6 t4ae '' 

XNEW1 05447 1317 1337 1423 439 1468 1566 
2971* 

t4ei t492 15 ii 29?5* XHEW11 05453 t3?2 1422 1430 1500 
XNEW2 05450 1353 1424 1440 1453 469 1491 tsy1 2972* 
XNEW22 05454 1'.398 1451 1459 1482 1493 150 15 2 2976* 
XNl 00000 49* 88 
XN2 aeeet 50* 91 
XN4 081!102 51* 9S 
XONE 05525 562 572 594 1008 3019* 
XOllER 03604 1523 2161* 2182 2204 
XTWO 0552? 550 57il 1015 3021* 
XI/ER 82542 1518 1521 1523>1< 
XYZ 93546 2059 2063 2105* 
XYl es437 846 e~e 869 1315 1336 1351 1491 1579 

2172 218:3 2307 2963* 
XY1fiD 04002 2290 2292 230?'* 
XYl 1 05443 1371 1386 1438 1446 2162 2193 2309 2967* 
XY11Ab 04004 2296 2299 2309* 
XY2 05440 1335 1352 1510 1610 2178 2191 2197 2308 

2964* 
XY2AD 04003 2293 2295 2308* 
XY22 05444 1370 139'? 1467 1475 2170 2176 2199 2310 

2968* 
XY~2AI1 1!14005 2299 2301 2310* 
Xl 05427 318 329 1096 1132 1180 1201 1282 1313 

2955* 
XlAD 02660 1638* 1644 1658 
XlDSt 05605 2l74 2180 2195 2201 
Xl 1 0543j 343 356 3?'0 828 869 887 889 905 

1001 1007 1014 1021 1023 1048 1077 2959* 
X2 05430 330 1133 1179 1200 1216 2956* 
X2AD 02661 1639* 164'1 1660 
X22 05434 357 904 919 1049 2960* 
YHGH 05465 2578 2605 2609 2635 2986* 
YL 04374 2602 2611* 
YLOW 05464 2577 2600 2612 2628 2985* 
YNEWt 05451 2973* 
YNEW f 05455 297i"Jt< 
YNEW22 05452 29i"4* 
YNEW2 05456 2978* 
YOHE 05526 563 576 599 1012 3020* 
YS 04356 2591 2594 2597>1< 
YTWO 05530 551 ~93 1019 3022>1< 
YYY2 0n3! 226 280* 
YY1 El544 847 059 2171 2186 2965* 
YY1 l 85445 8i"2 21,5 2192 2969* 
YY2 05442 2 l i'i" 2194 2280 2966>1C 
YY22 05446 2173 2179 2198 2970* 
Yl 05431 321 8'?3 1099 1203 295?'* 

1a 1 i HHB Yl 1 05435 348 830 890 892 907 1002 



PAGE 74 StHGRt CROSS ~~tt~tNc~ 

102'4 182~ 2Ht* 
Y2 0543~ 1202 1~19 IH8* 
Y22 05436 906 922 2H2* 

13?4 i39B ZIDEl 05416 36? 8:!2 9~1 928 1932 1259 
1484 1495 1~ 3 1514 1516 1522 1563 1!576 
1594 1607 2945* 

:~·2 0541? 910 92'? 2946* 
~i561 '? 47 302 1546 1632 1925 2126 2329 2418 

2564 264E 2803 2879 
.X»ION 00010 5?* '?3 


