
PAGE 

1 
2 
3 
4 
5 
6 
7 
I 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
l '.3 
20 
21 

MANHAT SRC 

/---~---------~------------------------------------------------------
/ 
/ 
/ 
/l 

/ 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
/4 
/5 
/ 
/6 
/ 

REDAC SOFTWARE LIMITED 

SUITE 
PROGRAM TITLE 
ROUT rnE TITLE 

P.C.B. LAYOUT 
REDAL3 MARh 5 

TH IS PROGRAM SOUP.CE FI LE IS SUPPL I ED IN CONFIDENCE TO THE 
CUSTOMER~ THE CONTENTS OR DETAILS OF I TS OPERATI m~ MAY 
ONLY BE DI SCLO~;ED TO PERSONS EMPLOYED B'J THE CUSTOMER WHO 
REOU IRE A ht-IOWLEDGE OF THE SOFTl-·lAP.E COD ING TO CARRY OUT 
THE IR ,JOB. DI SCLU3URE TO ANY OTHEF: PERS ml MUST HAVE PRIOR 
AUTHORISATION FROM THE DIRECTORS OF REDAC SOFTl,,,JAP.E LIMITED. 

AUTHOR 
DATE 

PUP.POSE 

.EJECT 

ORIGINAL DEVELOPMENT 
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22 
23 

/ 
/7 CALLING SEQUENCE AND DESCIPTION OF ARGUMENTS 

24 / 

25 /8 I/O DE~ICES AND FUNCTIONS 
26 / 

27 /9 REGISTERS USED : 
28 / 

29 /10 EXTERNAL COMMON AREAS 
30 / 

31 /ll INTERNAL COMMON AREAS 
32 
33 :12 EXTERNAL GLOBAL~ 
34 / 

35 /13 INTERNAL GLOBALS 
36 / 

37 /14 CONDITIONAL ASSEMBLY PARAMETERS 
38 / 

3~} /15 METHOD : 
40 / 

41 /16 AMENDMENTS 
42 / 

43 /----------------------------------------------------------------------
44 .EJECT 
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45 
46 
47 

MANHAT SRC 

/ SIJlllJOUTINE ~AT (COMPON(l),EOCOMP,CONNEXCl),EOCONN, 
/ LIB ( 1), ROUTES ( 1), EOROIJT, TRAKS C 1 l, PADS ( 1) .. D ISNO, OP MODE) 
/ 
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48 
4-:i 
50 00000 R 740040 
51 00001 R 126230 
i=·-, 
._IC. 00002 p 

' 600016 
53 0[1003 R 000000 
54 0[1004 p 

' 000000 
<=<= 
._1._1 00005 F: 000000 
56 00006 F: 000000 
"'"" -'i 00007 F: 000000 
t::'1-1 
._10 00010 F: 000000 
5•:j mm 11 F: 000000 
60 00012 F: 000000 
61 00013 F: 000000 
6·;:. 
~ 00014 F: 000000 

G3 00015 R 000000 
64 00016 F: 220010 
c:· <= 
~·...J 00017 F: 04[1010 
E;6 
67 [10[120 R 206231 
68 00[12 l F: 066224 
69 [H]022 F: 104010 
70 00[123 F: 200012 
71 00024 F: 20G232 
"""'?·-, ( c. 00[125 F: 206233 
73 00026 F: 546231 
74 00027 F: 046202 
"""' ( _, 00030 F: 104010 
76 00031 F: 200012 
77 00032 F: 206232 
7E~ [H]033 F: 206233 
79 00034 F: 546234 
80 [l0035 F: 740031 
81 00036 F: 346202 
82 00037 F: 740100 
E:3 00040 F: 600044 
84 00041 F: 740031 
85 00042 F: 34G202 
86 00043 F: 046202 
87 [10044 F: 206202 
,-. .::. 
O•J 00045 F: 723061 
::::9 00046 F: 046202 
90 
::q 
92 00047 F: 146160 
93 00050 F: 220015 
94 00051 F: 751100 
95 00052 F: 220015 
S1G 00053 F: 046152 
97 00054 F: 22[1015 
~}8 00055 F: 750230 
:J::J 00056 F: 750000 

A 
E 
R 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
F: 
F: 

F: 
E 
F: 
F: 
F: 
F: 
F: 
F: 
F: 
F: 
F: 
F: 
F: 
A 
F: 
A 
F: 
A 
F: 
R 
F: 
A 
F: 

F: 
p 

' 
A 
F: 
F: 
F: 
A 
A 

MRNHRT 

.TITLE MANHAT 

.GLOBL MANHAT,F:EADRT,WRITRT,SUBNOD,.DA,TREE,STATE 
MANHAT XX 

JMS* .DA 
,JMP • +14 

COMPAD 0 
EOCPAD 0 
CONNAD 0 
EOCHAD 0 
LIBAD 0 
F:OUTAD 0 
EOF:AD 0 
TRhAD 0 
PADAD 0 
DI SNAD 0 / ADDR OF SELECTED ROUTE IN D. F 
OPMODE 0 

/ 

LAC* ROUTAD 
DAC ROUTAD 

LAC ( 1 
DAC* STATE / SET FLASHING MODE 
JMS GETA% 
LAC TRhAD 
LAC ( 11 
LAC ( 10 
SAD ( 1 
DAC SPACE 
JMS GETASS 
LAC TF:hAD 
LAC ( 11 
LAC ( 10 
SAD (2 
TCA 
TAD SPACE 
SMA 
JMP AS ITIS 
TCA 
TAD SPACE 
DAC SPACE 

AS ITIS LAC SPACE 
AAC 61 
DAC SPACE 

/ FI ND DI :3NO IN CONNI>< ARRAY AND CHECh FOR ROUTE 
/ 

DZM FFLAG /CLEARD IF OK 
LAC* OPMODE 
:3PA ! CLA 
LAC* OPMODE 
DAC CFLAG* / -2 CHECh OME, -1 MO OPTION, 0 ALL SQUARE, 1 ALL ROUND 
LAC* OPMODE 
:3ZA ! CLA ! IAC 
CLA 
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100 0005? P. 046203 P. DA-QFLG /'Wt TO ONE FOR SOUAP.E CHECK 
101 00060 P. 200000 P. me MAN HAT 
102 00061 P. 040063 P. DAC PSMH 
103 00062 P. ?41000 A SKP 
104 00063 P. ?40040 A PSMH ><X /THIS CONTAINS EXIT ADDRSS 
105 00064 R 206235 P. LAC (TIME2 
106 00065 P. 040000 P. DAC MArlHAT 
10? 00066 P. 200005 P. LAC CONNAD 
108 0006? P. 046201 P. DAC SCANNN / SET TO crnNEXIONS 
109 000?0 P. 360006 P. TAD* EOCNAD 
110 000?1 P. ?23??? A AAC -1 
111 000?2 P. 046154 P. DAC EMDKO~l* / l'.:;T FF.EE WORD IN CONN 
112 000?3 P. 546201 P. SAD SCANN~l# 

113 000?4 P. 620063 P. JMP* p~;MH 

114 000?5 P. 226201 P. CLUP LAC* '.:;CANNH 
115 00076 P. 506236 P. AND (777 
116 00077 P. 740031 A TCA 
117 00100 P. 046173 P. DAC NUFCNS# / - NO OF CONNEXIONS 
118 00101 P. 226201 P. LAC* '.:;CANNN 
119 00102 P. 50(;237 P. AND (7??000 
120 00103 P. 046204 P. DAC STAW# /~· lST L·.JOP.D OF pp 
121 00104 P. 744000 A CLL 
122 00105 P. (:;40511 A u:s 11 
123 00106 P. 0461?4 P. DAC OCP# /PTEP.. BA Ch TO COMP 
124 00107 P. 446201 P. LUPC ISZ SCANNN 
125 00110 P. 226201 P. LAC* SCANNN 
126 00111 P. 744000 A CLL 
12? 00112 P. 446201 P. ISZ SCANNN 
12:3 00113 P. 446201 P. I'·7 .J~ SCANNN 
12s1 00114 P. 640511 A LP.S 11 
130 00115 P. ?40031 A TCA 
131 00116 P. 346174 P. TAD OCP 
132 00117 P. 7 41100 A SPA 
133 00120 P. 600134 P. JMP TIME2 
134 00121 P. 206152 P. LAC CFLAG 
135 00122 p 

' 741100 A SPA 
136 00123 P. 600130 P. ,JMP DISCON 
137 00124 P. 226201 P. LAC* SCANNN 
17·-· -•O 00125 P. 506240 P. AND (77??? 
13S1 00126 P. 060014 P. DAC* DISNAD /DF. POINTER SET FOR REST OF SUBR. 
140 00127 P. 600161 P. ,JMP FOUND 
141 00130 P. 22r3201 P. DISCON LAC* SCANNN 
142 00131 P. 506240 P. AND (7???? / AND OUT DF PCHNTEP. 
143 00132 P. 560014 P. SAD* DISNAD / SEARCH FOP. D.F POINTER 
144 00133 P. 600161 P. JMP FOUND 
145 [10134 P. 446173 R TIME2 ISZ NUFCNS 
146 [10135 F: 600107 P. ,JMP LUPC 
147 00136 P. 446201 P. ISZ SCANNr~ 
148 00137 P. 206201 P. LAC SCANNN 
14::l 00140 P. 54r3154 P. SAD EHDKON / CHECK FOF: nm OF CON NS 
150 00141 P. 741000 A SKP 
151 00142 p 

' 600075 F: JMP CLUP 
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1 c:;.-, 
._IC, 00143 F: 20i~; 152 

153 00144 F: 740100 
154 00145 F: r:;oo 157 
155 00146 F: 20i3 l 46 
156 00147 F: 060014 
157 00150 F: 206160 
158 00151 F: 741200 
159 00152 F: 620063 
160 00153 F: 220014 
161 00154 F: 740031 
162 EHJ 155 F: [H30014 
163 00 l 5i~; F: 620063 
164 00157 F: 160014 
165 00160 F: 620063 
16G 
1 r;7 00 U31 F: 206154 
168 [HJ 162 F: 044126 
1 r:;~i 00163 F: 206204 
170 001 EA F: 045016 
171 00 1 f;5 F: 206174 
172 00 16r3 F: 744000 
173 00167 F: G53122 
174 00170 F: 000006 
175 00171 F: 641002 
176 00 1 72 p 

' 340003 
177 00173 F: 046146 
1 ..,,,-, 

(Q 00174 F: 206201 
179 00175 F: 723776 
1:30 00176 R 046201 
1:31 00177 F: 226201 
10·:1 

1_1i;_ 00200 R 640506 
183 0020 1 F: 506241 
184 00202 F: 340012 
185 00203 F: 044127 
186 00204 F: 224127 
187 00205 F: 506236 
lBB 00206 F: 044127 
189 00207 F: 226201 
190 00210 F: 506242 
191 00211 F: 345016 
1 :~~2 [HJ212 F: 04501 r; 
1 ~l3 00213 F: 044130 
El4 00214 R 226201 
195 00215 R 506237 
1 ~lG 00216 F: 652000 
197 00217 F: 446201 
198 00220 F: 22G201 
1::i9 00221 F: 506242 
200 00222 F: r~;40002 

201 00223 F: [144131 
202 
203 

F: 
A 
F: 
F: 
F: 
F: 
A 
F: 
F: 
A 
F: 
p 

' 
F: 
F: 

p 
' 

F: 
F: 
F: 
F: 
A 
A 
A 
A 
R 
F: 
F: 
A 
R 
F: 
A 
F: 
F: 
R 
F: 
F: 
F: 
F: 
F: 
R 
F: 
R 
F: 
R 
A 
F: 
p 

' 
F: 
A 
R 

MAN HAT 

LAC CFLAG 
SMA 
,JMp N T:3 I ~l 
LAC ACPT* 
DAC* DISNAD 
LAC FFLAG 
SNA 
JMP* PSMH ./EXIT 
LAC* DISNAD 
TCA 
DAC* D ISNAD ./NEGATE TO SHOj,.J F ILUF:E 
JMP* P:::;MH 

NTS IM DZM* DI SNAD /SET TO ZERO FOF: CONTI NUOIJS MODE 
,JMP* PSMH 

/ 

FOUND LAC EHDhOt-l 
DAC EHDCO 
LAC STA~·J 
DAC PP 
LAC OCP 
CLL 
MIJL 
6 
LACO 
TAD COMPAD 
DAC ACPT /ABS. POINTEF: TO COMPONENT 
LAC SCANNN 
AAC -2 
DAC SCANNN 
LAC* SCANNN 
LR'.:; 6 
AND C7 
TAD TF:hAD 
DAC WVDE 
LAC* ~NDE 
AND C777 ./CHANGE HERE IF DIFF TRACh WIDTHS ALLOWED 
DAC ~~'/DE / j,.JVDE CON TA I NS ~·J IDTH IH THOU UN I TS 
LAC* SCANNN 
Arm c77 
TAD PP 
DAC PP / STORE IN FIF:ST WOF:D OF PP 
DAC PSTAF:T / STARTING PAD 
LAC* SCANr·lN 
AND (777000 
LMO 
ISZ SCANNN 
LAC* :;rn~Hm 
AND (77 
OMO 
DAC PFINIS / FINISHING PAD 

/ 

/ CHECh corm ROUTED 
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204 / 

205 00224 R 226201 R LAC* SCANNN 
206 00225 R 652000 A U1Q 
207 00226 R 446201 R ISZ SCANN~l 

208 EHJ227 R 226201 R LAC* SCAN~lN 
2os1 1]0230 R 744010 A RCL 
210 0023 1 R 7 42010 A RTL 
211 00232 R 506243 R AND (3 
212 00233 R 660614 A LLSS 14 
213 00234 R 741200 A SNA 
214 00235 P. 620000 R JMP* MAN HAT / EXIT. NOT ROUTED 
215 00236 R 046175 R DAC PNTRU* /ROUTES POINTER 
216 00237 R 340010 R TAD ROUTAD 
217 00240 R 723776 A AAC -2 
21 :=: 00241 R 066244 R DAC* ( 12 /TEMP USEAGE 
219 00242 R 220012 A LAC* 12 
220 00243 R 741100 A SPA /MA\' BE VALID 
221 00244 R 6002(:;3 R ,]Mp I Nk'AL /INJ/AL ID 
222 00245 R 220012 A LAC* 12 
223 00246 R 744000 A CLL 
224 00247 R 1:A0512 A LW:; 12 /~JO. OF lAJORDS 
225 00250 R 723776 A AAC -2 
226 00251 R 740031 A TCA 
'J ·:1 '7 
L....L....I 00252 R 040302 R DAC TARG 1 /USED Ar· ;:, COUNT 
?·::10 
~~u 00253 R 220012 A LAC* 12 
22~} EHJ254 R 741100 A SPA 
230 00255 R 600263 R JMP INJ/AL 
231 00256 R 440302 R ISZ TARGl 
232 00257 R 600253 R LTMP .-4 
233 00260 R 206152 R LAC CFLAG 
234 00261 R 740100 A SMA /O::; IHGLE ROUTE MODE 
.-,7c:: 
c.._1.J 00262 R 620000 R JMP* MAN HAT 
236 / 

237 / NOW BUILD UP A TREE FOR ALL CONNECTED HODES 
238 / 

239 00263 R 200003 R HWAL LAC COMP AD 
240 00264 R 040302 R DAC TARGl 
241 00265 R 042206 R DAC HAR! 
242 00266 R 200005 R LAC CONNAD 
243 00267 R 041522 R DAC MARG4 
244 00270 R 040403 R DAC ARG3 
245 00271 R 040303 R DAC TARG2 
246 O~J272 R 200007 R LAC LIBAD 
247 00273 R 042207 R DAC HAP.2 / SUB NOD AP.G~3 

248 00274 R 777300 A LAl--J -500 
249 00275 R 046172 R DAC NTREE* / MA>< ALLm,JABLE TREE SIZE 
250 00276 R 200012 R LAC TRKAD 
251 00277 R 040307 R DAC TARG3 
252 00300 R 126226 E JMS* TREE 
253 00301 R 600310 R ,]Mp .+1+6 
254 00302 R ~JOOOOO A TARG! 0 
·Jc::'C' 
.:....._1,.J 00303 R 000000 A TARG2 0 
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25~3 00304 P. 005016 P. .D':;A pp 
257 00305 P. 006245 P. .DSA ([1 / FTP. TO UNREQU IRED NODE 
25:3 00306 P. 006172 P. .DSA tHREE* / NO OF l·JOF:DS ON TREE 
259 [HJ307 P. 0000[HJ A TARG3 0 /ADDRESS OF TF:AhS ( 1) 
260 / 

261 / ALL HODES ml BOTH COt,lH TREES ARE NOW STORED IN pp 
2G2 / 

2G3 / SCAN CONN AP.RAV At~D MAP.h ALL crnNs ~·JITH t·10DES Ot1 
2G4 / THIS TREE B\' :3ETTI~JG THE TOP BIT lH THE DF ADDRESS 
2(:;5 / IF NOT Ot·J TREE CLEAR THE TOP BIT 
2G~:; / 

2G7 00310 R 200005 P. LAC COt'·JNAD 
2Gl3 00311 R 044125 R DAC SCAH 
2G9 00312 P. 206172 R LAC NIP.EE 
270 00313 R 7 40031 A TCA 
271 00314 R 044135 R DAC CtlTR / - NO OF V.JORDS IH pp ARP.A\' 
272 00315 R 224125 R CCCL UP LAC* SCAt'J 
·:177 
LI ._1 00316 F: 506236 R AHD (777 
274 00317 F: 7 4[1031 A TCA 
·J'7C.-
i:.... {._I 00320 R 044124 R DAC rKJFCHS / -rw OF COr1N':'.; 
27G [HJ321 R 224125 R LAC* ':;CAN 
·-1 '7"7 c. r r 00322 R 506237 R AND (777000 
278 00323 F' 652000 A LMQ , ,. COMP FTP. STORED I tJ MQ 

' 
2 ?~=~ 00324 R 444125 R LUPCCC ISZ SCAN 
2::::0 00325 F: 146160 R DZM FFLAG* /ZERO IF F:OUTED rn. 
2:31 00326 R 224125 R LAC* SCAN 
·-::io·-:i 
(_ 1_1 (_ 00327 R 506242 R AND (77 / PAD HO 
283 00330 R 640002 A OMQ / PACh lAJORD 
2:34 00331 R 044136 R DAC TEMP 
2E:5 00332 R 444125 P. ISZ SCAr1 
2:::16 00333 R 444125 R ISZ :::;CA~1 / PT'3 AT DF ~·JORD 
·:.1-1"7 
c...O r 00334 R 204135 R LAC OHR 
.-• .-1,-1 
C.00 00335 R 044137 R DAC COUHT / LOCAL COU~HEH 
2B9 00336 R 206246 R LAC (PP-1 
290 00337 F: 066233 R DAU ( 10 / AUTO I NDE>< REGISTER 
291 00340 R 224125 R LAC* SCAN 
292 00341 R 506247 R At .. m (677777 / CLEAF: HH1 ICATOP. BIT 
2s~3 00342 R 064125 R DAC* SC:At-1 
2:~'4 00343 R 220010 A SS LOOP LAC* 10 
2~:,5 00344 R 544136 R ':;AD TEMP 
2~H3 00345 R 600357 R ,JMP MAP.h 
297 00346 R 444137 R I,-. ...., 

·=rl... COUNT 
2'.3E: rnJ347 R 600343 R JMP SS LOOP 
2 '.:.~'.=~ 00350 R 444124 R MARhED ISZ NOFOJ:3 
300 00351 R (:;00324 R JMP LIJPCCC 
301 00352 R 444125 R ISZ SCAN 
302 00353 R 204125 R LAC SCAN 
303 00354 R 544126 R SAD E~lDCO 
304 00355 F: 600363 R JMP ALLMhD / ALL CONND<IONS MAP.hED 
305 00356 R 60[1315 R ~TMP CCCLUP / ~1D<T COMPOtJE~1T 
306 00357 F: 224125 F: MA Rh LAC* SCAN 
307 00360 R 346250 R TAD ( 100000 / STORE MARf) !HG BITS 
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308 
309 
310 
31 1 
312 
313 
314 
315 
316 
317 
318 
3 lSl 
320 
321 
322 
7·::17 
._1.:.._._1 

324 
....,.-,c 
..Jc. ._J 

326 
327 
32:3 
32'.:' 
330 
331 
332 ....,.....,,..., 
..:)~1..J 

334 
77c: 
....J._1._J 

33G 
337 
338 
33~=~ 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 
35[1 
351 
....,c:-·::i 
~-..)~ 

353 
354 
355 
35~3 
7c;7 
._1._11 

358 
359 

MANHAT SRC MANHRT 

00361 R £164125 R DA~CAN 
00362 R 600350 R JMP MARKED / RETURN 

00363 R 206175 R 
00%4 R 340010 R 
00%5 R 723777 A 
00366 R 046150 R 
00367 R 200011 R 
00370 R 040400 R 
00371 R 144137 R 
00372 R 2E10006 R 
00373 R 04[1404 R 
00374 R 126223 E 
00375 R 600405 R 
00376 R IJfJ6150 R 
00377 R 004660 R 
00400 p 

' 000000 A 
00401 R 00413? R 
00402 R 0061?5 R 
00403 R 000000 A 
00404 R 00[1000 A 

00405 R 204660 R 
00406 R 74[1031 A 
00407 R 740030 A 
00410 R 044140 R 
00411 R 1461?1 R 
00412 R 206251 R 
00413 R 066244 R 
00414 R 220012 A 
00415 R 044142 R 
00416 R 220012 A 
00417 R 044143 R 

00420 R 206252 R 
00421 R 066253 R 
00422 R 206231 R 
00423 R 044232 R 
00424 R 204142 R 

/ 

/ ALL CONNEXIONS ON THE TREES AT BOTH ENDS OF THE 
/ F:OUTE TO BE MANHATTED ARE NOW MARKED 
/ 
/ GO TO HOWFAR AND SET EVERYTHING UP 
/ FOF: THE FI F:ST SEGMENT OF ROUTE 
/ READ ROUTE INTO BUFFER FIRST 
/ 

ALLMf~D LAC PNTRU 
TAD ROUTAD 
AAC -1 
DAC ARG 10E1* 
LAC EORAD 
DAC ARG2 
DZM COUNT / DESTRUCTIVE READ OUT IND 
LAC EOCNAD 
DAC ARG4 
JMS* READRT 
JMP .+1+7 

ARGl .DSA ARGlOO / ROUTESCPNTR>ADDR 
.DSA Rl / 150 WORD BUFFER 

ARG2 0 / EOROUT ADDR 
.DSA COUNT / DESTRUCTIVE INDICATOR SET 
.DSA PNTRU / POINTER 

ARG3 0 / CONNEXCl)ADDR 
ARG4 0 / EOCONN ADDR 
/ 

/ THE ROUTE TO BE MANHATTED HAS NOl--l BEEN DESTRUCTIVELY 
/READ INTO THE BUFFER P.1. FIND NO OF SEGMENTS 
/ TO DETERMINE NO OF LOOPS 
/ 

/ 

LAC Rl 
TCA 
IAC 
DAC NOSEG /-~m OF SEGMHHS 
DZM NOlSEG* / lST SEGMENT INDICATOR 
LAC CR 1 
DAC* Cl2 /USED FOR SCANNING 
LAC* 12 
DAC >< 1 
LAC* 12 
DAC ~i 1 

/ START STORING MANHATTED ROUTE 
/ 

LAC CMROOT 
DAC* Cl3 /AUTO INDEX NO 13 USED FOR STORING ROUTE 
LAC ( 1 
DAC MROOT 
LAC >~ 1 
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3GCJ 00425 R 060013 A DAC* 13 
361 00426 R 204143 R LAC 'y' 1 
362 00427 R OE;OO 13 A DAC* 13 
363 00430 R 220012 A MSEGm·l LAC* 12 
364 00431 R 044141 R DAC SVDE / SIDE =SVDE 
365 00432 R 546231 p 

' SAD (1 /I.E. SIDE 2 
366 00433 R 600436 R JMP .+3 
3G7 00434 R 206254 R LAC (Sj;.JHA 
368 00435 R 741000 A SKF 
369 [HJ436 R 206255 R LAC UWP 
370 00437 R 041707 R DAC ~;TOP /NOP FOR SIDEL SWHA FOR SIDE -::i 

'-. USED TO GET PAD DIAM. 
371 00440 R 220012 A LAC+: 12 
372 00441 R 044144 R DAC \,)·-· 

(~·.C. 

7.,.7 
._l ( . ..) 00442 R 220012 A LAC* 1 ·~· '-

374 00443 R 044145 R DAC V2 
.,..,."' 
-~ ( ·-' 00444 R 544143 R SAD \'1 
376 00445 R 600456 R JMP GOON /NOT ANGLED .,..,..,. 
·=· ( ( 00446 R 204144 R LAC >~2 
:<:""·-· ·- ( 0 00447 F: 544142 F: SAD >< 1 /ANGLED 
379 00450 R 600456 R JMP GOON 
380 [10451 R 206152 R LAC CFLAG 
381 00452 F: 546256 R SAD (-2 /NOT CHECf<: MODE 
3t=:2 [HJ453 F: 601474 R JMP FA IL /ANGLED SEGMENT AND IN CHECK MODE 
707 
. ...Jl_t._1 00454 R 741200 A ~;t-.JA 

384 00455 F: 601474 F: JMP FAIL 
3:::5 00456 R 44E; 171 R Gom~ ISZ N01SEG / INC SEG INDICATOR 
386 00457 R 144146 F: DZM MODE / HOf·JFAR INDICATOR FOR 
3:37 00460 R 1[11756 R JMS HOWFAR / SETTit~G UP 
388 / 
3 :::: ~;~ / CHECK p T HOLE l-'AL ID ITV <IF Ati'/) 
390 / 

3·:11 004E; 1 R 206231 R LAC ( 1 
3~~2 00462 F: 046155 R DAC ENfl# 
393 00463 F: [146156 F: DAC Hff2* 
394 00464 R 146153 R DZM ENDFLG# 
3~~5 00465 R 206171 R LAC NOlSEG 
396 00466 R 546231 F: SAD ( 1 
397 00467 F: 600511 P. JMP N01HOL / 1:3T SEG so NO PT HOLE 
398 00470 R 146155 P. DZM ENFl /NOT END SEG. OF ROUTE 
3 ~=~ ~=~ 00471 R 226244 P. LACI< (12 
400 00472 P. 723773 A AAC -5 
401 00473 R 044125 F: DAC SCAN 
402 00474 R 224125 R LAC* SCAN 
403 00475 F: 544141 R SAD SVDE 
404 00476 R 600511 P. JMP NOlHOL / tW p T HOLE 
405 00477 F: 204142 F: LAC >< 1 
406 00500 F: 04E;206 R DAC ><HOL# 
407 00501 R 204143 R LAC 'y'l 

408 ~]0502 p 
' 046213 P. DAC \'HOL# 

409 00503 R 204144 R LAC ....... -. 
f\C. 

410 00504 P. 046207 P. DAC ><HOL2# 
411 00505 F: 204145 P. LAC •.J:• 

I '-
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412 005[H3 R 046214 R DA~OL2:t 
413 00507 R 101700 R JMS TESHOL / TEST llALIDITY 
414 00510 R 446155 R ISZ ENFl /PRETEND IT END IF P. T. HOLE 
415 00511 R 204140 R NOlHOL LAC NOSEG 
416 00512 R 546257 R SAD (-1 
417 00513 R 600535 R JMP N02HOL / NO PT HOLE. LAST SEGMENT 
41:3 00514 R 146156 R DZM HlF2 
41 ~=j 00515 R 226244 R LAC* ( 12 
420 00516 R 740030 A IAC 
421 00517 R ~344125 R DAC SCAN 
422 00520 R 224125 R LAC* SCAN 
4:,7 

'-·.J 00521 R 544141 R SAD SYDE 
424 00522 R 600535 R JMP N02HOL / NO p T HOLE AT ><2 \'2 
4·-,c c.._1 00523 R 204142 R LAC x 1 
42G 00524 R 04G207 R DAC XHOL2 
427 00525 R 204143 R LAC 'y' 1 
42B 00526 R 04G214 R DAC "!HOL2 
42~l 00527 R 204144 F: LAC X2 
430 00530 R 04620G R DAC XHOL 
431 00531 R 204145 R LAC Y2 
432 00532 R 046213 R DAC YHOL 
433 00533 R 101700 R JMS TESHOL / TEST v'AL ID ITY 
434 00534 R 44615E; R IC7 ·.J<- HlF2 
435 00535 R 206231 R N02HOL LAC ( 1 
43G 0053G R 046157 R DAC FALG* / SET INDICATOR FOR ORD. CASE 
437 / 

438 / SET UP ROUTE ARRAYS FROM Xl Y 1 AND X2\'2 
439 / 

440 00537 R 204142 R LAC Xl 
441 00540 R 044061 R DAC TRElX+l 
442 00541 R 044071 R DAC TRE 1\'+2 
443 00542 R 204143 R LAC Yl 
444 00543 R 044£170 R DAC TRElY+l 
445 00544 R 044062 F: DAC TRE1X+2 
44G 00545 R 204144 R LAC X2 
447 EHJ546 F: 044077 R DAC TF:E2X+l 
448 00547 R 044107 F: DAC TF:E2Y+2 
44~:) 00550 F: 204145 R LAC Y2 
450 00551 R 044106 R DAC TF:E2Y+l 
451 00552 R 044100 R DAC TF:E2X+2 
452 00553 R 144060 F: DZM TF:ElX 
453 00554 R 144076 R DZM TRE2X 
454 00555 R 144067 R DZM TRElY 
455 00556 R 144105 F: DZM TF:E2Y 
45{3 00557 R 20G260 R LAC CTRE 1X+2 
457 00560 R 044120 R DAC TL< 
458 00561 F: 206261 F: LAC CTF:E 1 \'+3 
45':) 00562 R 044121 R DAC T 1 \' 
460 00563 R 206262 R LAC CTF:E2><+3 
461 00564 R 044122 R DAC T2>< 
462 00565 R 206263 R LAC <TRE2\'+3 
463 00566 F: [144123 F: DAC T2\1 
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464 / 

465 / BUILD ROUTE TREES AND TEST FOR x OV'ERS 
466 / 

467 00567 R 777774 A LAV.J -4 
4G8 00570 R 044151 R DAC CCMTRR 
46~l 00571 R 206231 R LAC ( 1 
47E1 00572 R 044150 R DAC 'JIND / IND I CATES FOR HOWFAR. NOTE 
471 00573 R 206234 R LAC (2 / REV'ERSED ><IND '!IND BEFORE 
472 00574 p 

' 044147 R DAC xnm / ENTR\' 
473 00575 R 204150 R STRTRR LAC \'IND 
474 00576 R 652000 A LMO 
475 00577 R 204147 R LAC XIND 
476 00600 R 044150 F: DAC '!H·lD 
477 0rn;o 1 R 641002 A LACO 
478 m%02 R 044147 R DAC XHm / XIMD AND '!IND REV'ERSED 
47::i / 

480 00603 F: 204147 R LAC ><IHD 
4:::: 1 00604 R 044146 F: DAC MODE 
4:32 00605 R 206155 R LAC ENFl 
407 1_1._1 00606 R 046153 R DAC HIDFLG 
4::::4 00607 F: 204060 R LAC TF:E l:X: 
485 00610 R 741100 A SPA .~./ -lJE IF LAST SEG V.JAS ZERO 
486 00611 R 600634 p 

' 
,JMP Hff2 

4:3? 00612 R 204120 R LAC Tl:X: 
4no c11_1 00613 F: 723776 A AAC -2 
4B~:} 00614 R 040625 F: DAC X lARG 1 
490 00615 R 740030 A IAC 
4::i 1 00616 F: 040626 R DAC X1ARG2 
492 00617 R 206264 R LAC (FHJX-1 
493 00620 R 344146 R TAD MODE 
4::i4 00621 F: 044134 R DAC MZATT 
4~l5 00622 R 224134 R LAC* MZATT 
496 00623 R 040627 R DAC >< 1ARG3 
4:37 00624 F: 101756 F: JMS HOlAJFAR 
4~~:3 [10625 R 0rn~1000 A XlARG 1 0 
499 00626 R 000000 A X1ARG2 0 
500 00627 R 000000 A X1AF:G3 0 
501 00630 F: 064120 F: DAC* TlX 
502 00631 F: 444120 F: ISZ TlX 
503 00632 F: 444060 R JC7 ._IL TRElX 
504 OfJ633 R 100766 R JM:::; CF:0'.3S 1 / CROSS OV'E R TEST NOl 
505 / 

506 00634 R 204150 R ENT2 LAC '!IND 
507 00635 R 044146 R DAC MODE 
50:3 00636 R 206156 R LAC EHF2 
50:~1 00637 R 046153 R DAC ENDFLG 
510 0064El R 204105 F: LAC TF:E2'/ 
5 11 00641 R 7 41100 A SPA 
512 [HJ642 F: 600665 F: ,JMP ENT3 
513 00643 F: 204123 F: LAC T2\' 
514 00644 F: 723776 A AAC -2 
515 00645 F: 040656 F: DAC 'y'2ARG 1 
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516 00646 F: 740030 A !AC 
517 00647 F: 040657 F: DAC Y2ARG2 
s 11:: 00650 F: 206265 R LAC CSTRX-1 
519 00651 F: 344146 P. TAD MODE 
520 00652 P. 044134 R DAC MZATT 
521 00653 P. 224134 P. LAC* MZATT 
c::·~·~ 
. .JL...L... 00654 P. 040660 P. DAC Y2ARG3 
523 00655 R 101756 R JMS HOj,.JFAR 
524 00656 P. 000000 A Y2ARG1 0 
525 00657 P. 000000 A Y2AP.G2 0 
526 00660 F: 000000 A Y2ARG3 0 
c·-1""? 
._l c. f OOE;61 P. 064123 R DAC* T2Y 
C" ·-11-1 
._IC,0 00662 F: 444123 R ISZ T2Y 
52~=:t 00663 F: 4441E15 F: ISZ TP.E2Y 
530 EHJ664 F: lEl 1057 R JMS CF:OSS2 / LOOK FOP. CROSSOVER 
531 / 

532 / NEXT mo TREES 
533 / 

'::1.34 00665 P. 204121 R ENT3 LAC TlV 
c::7c 
.• J ...... 1._I 006E;6 F: 723776 A AAC -2 
536 006E;7 F: 04~J705 R DAC \'lAP.G 1 
c77 
._t ._I I 00670 R 7 4003[1 A !AC 
538 00671 P. 040706 R DAC Y'1AF:G2 
539 00672 R 206155 R LAC ENFl 
540 00673 F: 046153 R DAC ENDFLG 
541 00674 F: 204067 F: LAC TRE 1 'y' 

542 00675 P. 741100 A '.3PA 
543 00676 P. 600714 R ,JMP ENT4 
544 00677 P. 206264 R LAC CFINX-1 
545 00700 F: 344146 F: TAD MODE 
546 00701 P. 044134 R DAC MZATT 
547 00702 P. 224134 P. LAC* MZATT 
54:3 00703 F: 040707 F: DAC Y1ARG3 
54'.~l 00704 P. 101756 R JMS HmJFAR / MODE IS AS ABOlJE 
550 00705 F: 000000 A Y lAP.G 1 0 
551 00706 R 000000 A Y1ARG2 0 
552 00707 R 000000 A \'1AF:G3 0 
553 007 lEJ R 064121 R DAC* Tl'/ 
554 00711 R 444121 R ISZ T 1 \' 
555 00712 R 4440E;7 R ISZ TRE 1\' 
556 00713 P. lEl 1076 P. ,J ~1'.3 CP.OS'.33 
557 / 

558 00714 p 
' 204147 R ENT4 LAC ><I ND 

55~l 00715 P. 044146 P. DAC MODE 
560 00716 R 206156 P. LAC HIF2 
561 00717 R 04E; 153 R DAC ENDFLG 
562 00720 R 204076 R LAC TF:E2X 
563 00721 P. 741H:i0 A SPA 
564 00722 P. 600745 P. JMP ENT5 
565 00723 P. 204122 P. LAC T2>< 
5E;6 00724 R 723776 A AAC -2 
SE;? 00725 R 0407% P. DAC X2AP.Gl 
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5G8 00726 R 
SG~} [1[1727 p 

' 
570 [1[1730 F; 
C:'7 
._It 1 [1[1731 R 
57;~ [H]732 F: 
573 [1[1733 F: 
574 [1[1734 F: 
C'r-::'C' 
._J( ..J [1[1735 F: 
57~:; [1[1736 F: 
577 0[1737 F: 
578 0074[1 F: 
57'.:} 00741 R 
5:30 007 42 F: 
c,-, 
._IC• 1 00743 F: 
582 0[1744 R 
ci-17 
._1()._l [1[17 45 F: 
584 00746 F: 
c1-1c 
._IC1._I [1[17 47 R 
586 [10750 F: 
58? 00751 R 
5B8 
5B'.:' 
5~30 
59 1 
5~:~2 00752 F: 
593 00753 F: 
5:~14 00754 F: 
s ~=~s 00755 F: 
5'.:~G 00756 F: 
5'.:~7 00757 F: 
5'.3J3 00760 F: 
5~:}9 OO?G 1 F: 
GOO 007(:;2 F: 
60 1 00763 R 
G0 2 [10764 F: 
E;03 00765 F: 
604 
GOS 
GOG 
607 00766 R 
6[18 [1[1767 F: 
609 00770 R 
~=; 1D 0077 1 F: 
(:; 1 1 00772 F: 
6 12 00773 R 
G 13 00774 R 
6 14 00775 R 
6 15 00776 R 
G 16 [H]777 R 
i=· 
" 17 010[H] R 
6 18 0lDO1 p 

' 
G 1 ::i 01002 R 

SP.C 

7 4PHJ30 A 
[14[1737 F: 
2[16265 F: 
344146 R 
[144134 R 
224134 F: 
[14[17 40 R 
1D 1756 R 
[1 [1 [1 [1 0 0 A 
[10 0 [10 [1 A 
0 [10 [10 0 A 
064122 R 
444122 F: 
444076 R 
1D 1 1 15 R 
146155 F: 
14615(:; F: 
444151 R 
GEH]575 F: 
601474 F: 

740040 A 
...,.-,,..,...,...,C' 
( C:...:Jr f .._I A 
044134 F: 
224134 F: 
044154 R 
444134 F: 
224134 F: 
044156 F: 
444134 F: 
224134 R 
044155 F: 
620752 R 

740040 A 
206266 R 
[144157 R 
206231 F: 
044152 F: 
204120 R 
100752 R 
544154 F: 
7 41000 A 
G~] 1003 F: 
20406[1 R 
740031 A 
044060 R 

MAN HAT 

!AC 
DAC X2ARG2 
LAC ( STR><-1 
TAD MODE 
DAC MZATT 
LAC* MZATT 
DAC ><2ARG3 
JMS Hrn,JFAF: 

X2AF:Gl 0 
><2AF:G2 D 
X2AF:G3 0 

DAC* T2>< 
ISZ T2>< 
ISZ TF:E2X 
JMS CF:OSS4 

HHS DZM EHFl 
DZM Hff2 

/ 

I ':;Z CCtlTF:F: 
cH1P :3TF:TF:R / CONTINUE 
cTMP FA IL 

/ CF:OSS OVEF: TESTS. WORK BY TRYING LAST 
/ SEGMENT AGAINST COMPLETE TREES ON OTHER NODE 
/ 

ZADD ><>< 
AAC -3 
DAC CF.PT 
LAC* CF.PT 
DAC Zl 

/ 

I ':;Z CF.PT 
LAC* CF.PT 
DAC ~·.J 
I ::;z CF.PT 
LAC* CF.PT 
DAC Z2 
,JMP* ZADD 

/ ZADD I '3 A SMALL SET UP ROUT I NE USED BY ALL ><OVER TEST':; 
/ 

CF:OSS 1 ><>< 
LAC ( TF:E 1 >< 
DAC ZSCAN2 / BASE ADD OF lST TREE 
LAC ( 1 
DAC ZINDl / lST TREE IS >< TREE 
LAC Tl>< / POINTER 
JMS ZADD / READ LAST SEGMENT 
':;AD Z 1 
ShP 
cTMP 
LAC 
TCA 
DAC 

NOTO:X:l / LAST SEG NON ZERO 
TRE 1>< 

/IF ZEF:O 
TP.El:X: / NEGATE POINTER 
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620 / 

621 / IF MODE IS 1 rnsT SEG IS :x: IE w IS A y VALUE 
622 / ELSE IF MODE=2 IT IS A \'SEGMENT 
6'Z? '-·-' / 

624 01003 R 101005 R tlOT0:X:l JMS NOD 1 TS / NODE 1 TESTS 
625 01004 R 620766 R LTMP* CROSSl 
626 /'' 

627 / END OF FIRST :x: OVER TEST 
E .. -,,-, 
•c.o / 

629 / E:X:TF:A ROUTINES FOR TESTING 
,~;3[1 / 

631 01005 R 740040 A NODlTS xx 
632 01006 R 204146 R LAC MODE 
633 01007 R 723777 A AAC -1 
634 01010 R 740200 A SZA 
635 01011 R 601022 R JMP YlSEG 
636 01012 R 206231 R LAC ( 1 
637 01013 R 044153 R DAC Zit-lD2 
67i-t ·-'O 01014 R 206267 R LAC CTRE2:X: / x TREE 
63~3 01015 p ., 101134 R JN3 ZAME / :x: SEG TESTED ON v 

" TREE 
640 OHHG R 444153 R ISZ ZIHD2 
641 01017 R 20627£1 R LAC ( TRE2\' 
E;42 01020 R 101175 R JMS ZOPP / :x: SEG y TREE 
643 ~J 1021 R E;21005 R JMP* ~lOD 1 TS / E><IT 
644 01022 R 206231 R YlSEG LAC ( 1 
645 01023 R 044153 R DAC ZIND2 
646 01024 R 206267 R LAC (TRE2:X: 
647 01025 R 101175 R LTMS ZOPP / y ::;EG :x: TREE 
648 01026 R 444153 R ISZ ZIND2 
64~) 01027 R 206270 R LAC (Tf:E2\' 
650 01030 R 101134 R ,JMS ZAME / YSEG \'TREE 
651 01031 R 621005 F: JMP* tWD 1 TS / EXIT 
652 / 

653 01032 R 7 40040 A NOD2TS '-,,J~,I 
(""~( ... 

654 01033 F: 204146 R LAC MODE 
t;55 01034 F: 723777 A AAC -1 
656 01035 R 740200 A SZA 
657 01036 F: ~:;o 1047 F: JMP Y2SEG 
658 01037 F: 206231 F: LAC ( 1 
659 01040 F: 044152 R DAC Z !HD 1 
660 01041 R 206266 R LAC CTRE l:X: 
6~:; 1 01042 F: 101134 F: JMS ZAME 
662 01043 F: 444152 R IC7 -''- Z !HD 1 
663 01044 F: 206271 F: LAC CTRE 1 Y 
6~~;4 01045 R 101175 F: JMS ZOPP 
665 01046 F: E;21032 F: LTMP* ~lOD2TS 
666 01047 F: 206231 F: 'r'2SEG LAC ( 1 
'367 01050 R 044152 F: DAC ZINDl 
668 01051 R 2062E;6 R LAC CTRE l:X: 
669 01052 R 10 1175 R JMS ZOPP / YSEG :X:TREE 
670 01053 R 444152 R ISZ ZIND1 
671 01054 R 206271 R LAC ( TRE 1 Y 
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i::· .,.-1 
:_I ( c. 01055 R 101134 R JMS ZAME / 'r'SEG \'TREE 
6'77 I .J 01056 R 621032 R ,JMP* NOD2TS ./· E><IT 
674 / 

675 01057 R 740040 A CF:OSS2 1.,.;•,,) 
............. , 

676 01060 R 20627£1 R LAC (TRE2Y 
677 OlMl R 044157 R DAC ZSCAN2 / 1ST ARRAY BASE 
678 01062 R 206234 R LAC (2 
b79 01063 R 044153 R DAC ZIND2 / y TREE 
680 01064 R 204123 R LAC T2'y' 
681 01065 R 100752 R JMS ZADD / '.3ET UP ZL 22, AND w 
682 0 10(36 R 544154 R SAD Zl 
683 01067 R 741000 A ShP 
6El4 0107£1 R 601074 R JMP NOT0'/2 / LAST ~~EG NON ZERO 
685 01071 R 204105 R LAC TRE2Y 
Gi::~:; 01072 p 

' 74£1031 A TCA 
687 01073 R 0441£15 R DAC TRE2Y / ~lEGATE PTR 
G:3:3 01074 F: 101032 R NOT0\'2 LlMS NOD2T3 / tJODE 2 TEST 
689 01075 R 621057 R ,JMP* CRO~;S2 
690 / 

G'.:) 1 / END OF 2ND TEST 
6~:'2 / 

'.:;'.~3 01076 R 740040 A CF:OSS3 xx 
~;~q 01077 R 206271 R LAC 1:TRE 1 Y 
6~:}5 01100 R 044157 R DAC ZSCAN2 
696 01101 R 206234 R LAC (2 
697 01102 R 044152 R DAC znm1 / y TREE 
6'.:}8 01103 R 204121 R LAC T 1 '/ 
6 ~=} ~=~ 01104 R 100752 R LlMS ZADD 
7[10 01105 R 544154 R SAD Zl 
701 01106 R 741000 A ShP 
702 [11107 R 6[11113 R ,JMp NOTO'/! 
703 01110 R 204067 R LAC TRE 1 Y 
7£14 0 1111 R 740031 A TCA 
705 01112 R 044067 R DAC TRE 1 Y / ~1EGATED PTR 
706 01113 R 101005 R NOTOYl ,JMS NODlTS 
707 01114 R 621Em3 R JMP* CF:OSS3 
708 / 
70'.j / nm OF TH IF:D TEST 
710 / 

711 0 1115 R 740040 A CF:OSS4 X>< 
?12 01116 R 206267 R LAC (TRE2X 
713 01117 R 044157 F: DAC ZSCW12 
714 01120 R 206231 R LAC ( 1 
715 01121 R 044153 R DAC ZIND2 / x TREE 
7 1 ~3 01122 R 204122 R LAC T-,,1 C.r·, 

?17 01123 R 100?52 F: JMS ZADD 
718 01124 F: 544154 F: SAD Zl 
7 1 ::i 01125 R ?41000 A ShP 
720 01126 R 601132 R ,JMp NOTOX2 
721 01127 R 204076 R LAC TRE2>< 
722 0 113~] F: 7 4E.HJ31 A TCA 
723 0113 1 R 044076 F: DAC TRE2>"< / NEGATED PTR 
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724 01132 R 101032 R NOnw.! JMS NOD~ 
725 01133 R 621115 R JMP* CROSS4 
726 / 
7~,..., c. ( / LIST OF TREE ~JERSUS SEGMENT CROSS 01/ER ROUTINES 
728 / 

72~' 01134 R 740040 A ZAME :X:'-' ,, / :x: SEG AND >< TREE WR '!ANDY) 
730 01135 R 046222 R DAC ZSCAN Hto / STORE PNTR 
731 01136 R 226222 R LAC* ZSCANl 
732 01137 R 741200 A SNA 
733 01140 R 621134 R JMP* ZAME / NO SEGS TO TEST 
734 01141 R 740100 A SMA /NEGATE UNLE~S 
....,....,C' 
( .:5-.J 01142 R 740031 A TCA /ALREAD'! NEGATED 
736 01143 R 044160 R DAC NOSEGS / -NO OF SEGS 
737 01144 R 206222 R LAC ZSCANl 
73:3 01145 R 740030 A !AC 
73~:' 0114E; R 044125 R DAC SCAN 
740 tl 1147 R 224125 R LAC* SCAN 
741 01150 R 044161 R DAC ><>< 1 / STARTIMG >< OR y ~iALUE 

742 01151 R 444125 R ISZ SCAN 
743 01152 R 224125 R LAC* SCAN 
744 01153 F: 044163 F: DAC Y\'l / STARTING '·/ OR ,, 

'" lr'ALLIE 
745 01154 F: 444125 F: ZAMLUP ISZ SCAN 
746 01155 F: 224125 F: LAC* SCAN 
747 01156 F: 044162 F: DAC :X::X:2 / SECOND '"/ OF: x l/ALUE 
748 01157 F: 444160 F: ISZ NOSE GS 
749 0 116[1 F: 741000 A SKP 
750 01161 F: 621134 F: JMP* ZAME / ONL'y' ONE ~3EGMENT 
751 01162 F: 204162 F: LAC :X::X:2 
752 01163 F: 044161 F: DAC :x::x: 1 
753 01164 F: 444125 F: ISZ SCAN 
754 01165 F: 224125 F: LAC* SCAN 
755 01166 R 044164 F: DAC YY2 
756 01167 F: 101236 F: JMS BASIC / BASIC >< Ol/EF: TEST 
757 01170 F: 204164 F: LAC V'"/2 
758 01171 F: 044163 F: DAC \'\' 1 
75:, 01172 F: 444160 F: ISZ NOSE GS 
760 01173 F: 601154 F: JMP ZAMLUP 
7E; 1 01174 F: E;21134 F: JMP* ZAME 
762 / 

763 01175 F: 740040 A ZOPP :x::x: / '-' i\ SEG A~lD \' TREE OR I/ICE l/EF:SA 
764 01176 R 046222 F: DAC ZS CAN 1 
7E;5 01177 F: 226222 R LAC* ZS CAN 1 
766 01200 R 741200 A s~rn 
767 01201 F: 621175 F: JMP* ZOPP / NO SEGS TO TEST 
768 01202 F: 740100 A SMA 
769 01203 F: 740031 A TCA 
770 01204 F: 044160 F: DAC No::;EGS / -HO OF SEGS 
771 £11205 F: 206222 F: LAC ZSCAt'-11 
7..,.-, 

r c. 01206 R 740030 A !AC 
773 01207 F: 044125 F: DAC SCAN 
774 01210 F: 224125 F: LAC* SCAN 
775 01211 F: 044163 F: DAC 'I\' 1 / STARTING x OF: "! ~,,ALLIE 
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77,:; 
777 
778 
779 
780 
781 
782 
?83 
784 
785 
786 
787 
700 
I 1_11_1 

789 
790 
791 
792 
7S~3 
794 
795 
7::.i6 
797 
798 
799 
800 
801 
802 
8t13 
804 
805 
806 
807 
808 
809 
810 
81 1 
812 
813 
814 
815 
Blf3 
817 
El 1:3 
81 ':l 
820 
821 
r •. - •. -, 
0 c.c. 
1::i·-:17 
1_;i:_._1 

:324 
825 
826 
827 

MAN HAT SRC 

01212 P. 444125 R 
01213 P. 224125 P. 
01214 P. 044161 P. 
01215 P. 444125 R 
01216 P. 224125 R 
01217 P. 044164 R 
01220 R 204161 R 
01221 P. 044162 R 
01222 P. 101236 R 
01223 R 204164 R 
01224 P. 044163 R 
01225 P. 444160 R 
01226 P. 741000 A 
01227 R 621175 R 
01230 R 444125 R 
01231 P. 224125 P. 
01232 P. 044161 R 
01233 P. 444160 R 
01234 P. 601215 R 
01235 R 621175 R 

01236 P. 740040 A 
01237 R 101254 R 
01240 R 004161 R 
01241 R 004154 R 
01242 P. 004155 P. 
01243 P. 740200 A 
01244 R 621236 R 
01245 P. 101254 R 
01246 R 004156 R 
01247 P. 004163 R 
01250 P. 004164 P. 
01251 R 740200 A 
01252 R 621236 R 
01253 P. 601316 R 

01254 P. 740040 A 
01255 R 221254 P. 

MA NH AT 

ISZ SCAN 
LAC* SCAN 
DAC ><Xl / STARTING X OP. Y v'ALUE 

ZOPLUP ISZ SCAN 
LAC* SCAN 
DAC Y'r'2 
LAC XXl 
DAC XX2 
JMS BASIC / x Ov'EP. TEST 
LAC \'~(2 

DAC \'Yl 
ISZ ~WSEGS 
:3KP 
JMP* ZOPP 
1·-·7 ;:to.... SCAN 
LAC* SCAN 
DAC ><Xl 
ISZ ~WSEGS 
JMP ZOPLUP 
,JMF'* ZOPP 

/ 

/ BASIC CROSS OVER TEST 
/ 

BASIC ><>< 
JMS BEn!EN 
. DSA X><l 
.DSA Zl 
.DSA Z2 
SZA 

/ 

JMP* BASIC 
JMS BETJ....JEN 
. DSA l,.J 
. D:3A \-"J 1 
.DSA W2 
SZA 
.JMP* BAS IC 
JMP MRUTED / CROSS OVER FOUND 

/ NOTE THAT MODE DETERMINES THE TYPE (X OR 'J) OF THE 
/ Z 1 TO Z2 SEGMENT. AL'.30 Z IND 1 AND Z IND2 TELL THE 
/ TYPE OF EACH END. THU':; THE ROUTE IS DE TERM I NED 
/ 
/ 

/ SUBROUTINE BETWEN. DETECTS WHETHER lST ARG IS BETWEEN OP.= 
/ THE NEXT TWO. IF IT IS RETURNS WITH AC=O. ELSE NON ZERO 
/ 
/ CALL IS JMS BETWEN 
/ .DSA Zl 
/ .DSA Z2 
/ .DSA Z3 
BErnEN X>< 

LAC* BETWEN 
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828 
829 
830 
831 
832 
833 
834 
835 
836 
837 
838 
839 
840 
841 
842 
843 
844 
845 
846 
847 
848 
849 
850 
851 
852 
853 
854 
855 
856 
857 
858 
859 
860 
861 
862 
863 
864 
865 
866 
867 
868 
869 
870 
871 
872 
873 
874 
875 
876 
877 
878 
879 

MANHAT SRC 

01256 R 041310 R 
01257 R 221310 R 
01260 R 740031 A 
01261 R 041311 R 
01262 R 201254 R 
01263 R 506240 R 
01264 R 066272 R 
01265 R 220015 A 
01266 R 041310 R 
01267 R 221310 R 
01270 R 341311 R 
01271 R 741200 A 
01272 R 601313 R 
01273 R 041312 R 
01274 R 220015 A 
01275 R 041310 R 
01276 R 221310 R 
01277 R 341311 R 
01300 R 741200 A 
01301 R 620015 A 

01302 R 541312 R 
01303 R 620015 A 
01304 R 241312 R 
01305 R 741100 A 
01306 R 750000 A 
01307 R 620015 A 
01310 R 740040 A 
01311 R 740040 A 
01312 R 740040 A 
01313 R 220015 A 
01314 R 750000 A 
01315 R 620015 A 

01316 R 204146 R 
01317 R 546231 R 
01320 R 601326 R 
01321 R 204161 R 
01322 R 044170 R 
01323 R 204156 R 
01324 R 044167 R 
01325 R 601332 R 
01326 R 204161 R 
01327 R 044167 R 
01330 R 204156 R 
01331 R 044170 R 
01332 R 204152 R 
01333 R 546234 R 
01334 R 601351 R 
01335 R 206273 R 

MANHAT 

DA9ZAT 
LAC* MZAT 
TCA 
DAC XYZTST / - FIRST ARG 
LAC BETWEN 
AND (77777 
DAC* (15 
LAC* 15 
DAC MZAT 
LAC* MZAT 
TAD XYZTST 
SNA 
JMP ZERRl 
DAC XYZSMP 
LAC* 15 
DAC MZAT 
LAC* MZAT 
TAD XYZTST 
SNA 
JMP* 15 

/ TEST FOR IDENTICAL LENGTHS CZERO LENG. SEGS) 
SAD XYZSMP 
JMP* 15 
XOR XYZSMP / TEST SIGNS 
SPA 
CLA 
JMP* 15 

MZAT XX 
XYZTST XX 
XYZSMP XX 
ZERRl LAC* 15 

CLA 
JMP* 15 

/ 
/ FIND THE COMPLETE ROUTE AND STORE IN PP ARRAY 
/ 
MRUTED LAC MODE 

SAD (1 
JMP . +1+5 
LAC XXl / DETERMINE THE CROSS 
DAC YCROSS / O~ER COORDINATES 
LAC W / XCROSS 
DAC XCROSS / AND 
JMP .+1+4 / YCROSS 
LAC XXl 
DAC XCROSS 
LAC W 
DAC YCROSS 
LAC ZINDl 
SAD (2 
JMP QYl 
LAC (TRE lX+l 
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880 01336 R 652000 A LMQ 
881 01337 R 206274 R LAC CPP 
882 01340 R 101525 R JMS QXPAf<; 
883 01341 R 204153 R 02 LAC ZIND2 
884 01342 R 546234 F: SAD (2 
885 01343 R 601356 R LH1P 0\'2 
886 01344 R 206275 R LAC (TRE2X+l 
887 01345 R 652000 A LMO 
888 01346 R 206276 R LAC (PP+100 
889 01347 R 101525 R JMS QXPAK 
890 01350 R 601362 R JMP RPAKf~ 
891 01351 R 206277 R Q\'1 LAC r:TF: E 1 ''I'+ 1 
892 01352 R 652000 A U1Q 
893 01353 R 206274 R LAC (pp 
894 01354 R 101612 R JM::; O\'PAK 
895 01355 R 601341 R JMP Q2 
896 01356 R 206300 R Q'!2 LAC CTRE2\'+l 
8::w 01357 R 652000 A LMO 
898 01360 R 206276 R LAC (PP+lOO 
899 01361 R 101612 R JMS O\'PAK 
900 01362 R 205016 R RPAhf'; LAC pp 
901 01363 R 744010 A F:CL / ::+::2 
902 01364 R 345016 R TAD pp / *3 
903 01365 R 346274 R TAD (PP 
Sl04 01366 R 066233 R DAC* ( 10 / FIRST FREE WORD -1 
905 01367 R 205116 R LAC PP+lOO 
906 01370 R 723777 A AAC -1 
sio7 01371 R 044165 R DAC NPOINTS / NO OF ~::;EG~; rn SECOHD PART 
9[1t: ~J 1372 R 345016 R TAD pp 
909 01373 R 045016 R DAC pp 
910 / 

911 / INVERT SECOND PART OF ROUTE 
912 / 

::ll3 01374 R 204165 R RPhLIJP LAC NPOIMTS 
914 01375 R 744010 A F:CL / :iv;; 

·~ 

915 01376 R 344165 R TAD ~~POINTS 

916 01377 R 346276 R TAD (PP+ 100 
917 01400 R 723775 A AAC -3 
918 01401 R 066232 R DAC* (11 
9 l::i 01402 R 220011 A LAC* 11 / SIDE 
920 01403 R 060010 A DAC* 10 
::i21 01404 R 220011 A LACI< 11 / >< 
922 01405 R 060010 A DAC:I< 10 
923 01406 R 220011 A LAC* 11 / 'J 
Sl24 01407 R 060010 A DAC* 10 
925 01410 R 204165 R LAC NPOINTS 
926 £11411 R 723777 A AAC -1 
::i27 01412 R 0441E;5 R DAC ~~POINTS 
9·-,,-, c.o 01413 R 740200 A SZA 
92'j 01414 R 601374 R ,]Mp F:Pf<;LUP 
930 / 

931 / ROUTE rs NOW IN pp ARRA\'. STORE IN MROUTE 
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932 
933 
934 
935 
~~36 
~~37 
93B 
939 
~)40 
941 
942 
943 
SJ44 
945 
946 
947 
Sl48 
949 
950 
95 1 
952 
~=~53 
%4 
~355 
~:,SG 
qi='? ·-·._I ( 
958 
Sl5~:'.l 
960 
~H3 1 
£j(:;2 
963 
964 
965 
~~66 
9G? 
s~613 

~,G'.:' 
970 
97 1 
S172 
973 
974 
975 
976 
~~77 
978 
979 
980 
Si81 
~~82 
983 

MANHAT SF.C 

01415 F: 205016 F. 
E1l416 F: 344232 R 
01417 F: 723777 A 
01420 F: 044232 R 
01421 F: 723703 A 
El 1422 F: 7401E10 A 
01423 F: 601474 R 
Et 1424 F: 20501 E; F: 
01425 F: 746010 A 
01426 R 740001 A 
01427 F: 723004 A 
01430 R 345016 R 
01431 F: 044165 F: 
01432 F: 206301 F: 
01433 F: 066232 R 
01434 F: 220011 A 
01435 F: 060013 A 
01436 R 4441E;5 R 
01437 F: 601434 F: 

01440 F: 204144 R 
01441 F: 044142 R 
01442 F: 204145 F: 
01443 R 044143 R 
01444 R 444140 R 
01445 R 600430 F: 

01446 P. 2E16252 R 
01447 P. 041460 R 
01450 F: 206274 P. 
01451 F: 046167 R 
01452 R 144165 R 
01453 F: 200005 R 
01454 F: 041462 R 
01455 F: 126227 E 
01456 F: 601465 F: 
01457 P. 006167 R 
01460 F: 000000 A 
01461 P. 0041E;5 P. 
01462 P. 000000 A 
01463 P. 006245 F: 
01464 P. 006245 F: 
01465 P. 204165 F: 

MAN HAT 

/ 
LAC pp / NO OF NEW POINTS 
TAD MROOT 
AAC -1 
DAC MEO OT 
AAC -75 / CHECK AGAIMST 61 POINTS 
SMA 
JMP FA IL 
LAC pp 
CLL!RTL / *4 
CMA 
AAC 4 
TAD pp / HO OF PTS TO COPY 
DAC NPOINTS / -NO OF NHJ SEGS 
LAC (PP+3 
DAC* (11 

STOF:LP LAC* 

/ 
/ 
/ 

/ 

DAC* 13 
ISZ NPOIHTS 
JMP STORLP 

NOW GO TO 

LAC ><2 
DAC Xl 
LAC Y2 
DAC \'1 
ISZ NOSEG 
,JMp MSEGON 

11 

~~EXT SEGMENT 

/ ROOT IS NOJ....J MANHATTED AHD PACKED IN MROOT ARRAY 
/ IF MAHHAT HAS FAILED IT IS IN Rl ARRAY 
/ 
/ 

/ WRITE ROUTE IHTO PP ARRAY TO CHECK ITS SIZE 
/ 

LAC (MF:OOT 
DAC MPO'.:S+ 1 
LAC (PP 
DAC MPOSS0# 
DZM ~lPOnlTS / U'.:;ED TO COUNT SIZE OF F:OUTE 
LAC CONNAD 
DAC MPOSS+3 
,JMS* vJR Inn 
,JMp .+1+6 

MPOSS .DSA MP OSSO / F:OT 
0 / MF:OOT 
.DSA HPOIHT~3 / COUNTEF: 
0 / CO~l~lAD 
.DSA (0 / PSEUDO END OF CON NS 
. D~:'.;A (0 / PSEUDO D F HO 
LAC NPOI~ns 
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~l:34 
~,35 

9:36 
'.:~87 
~~88 
9:3~l 
990 
~l9 l 
Sl92 
9~,3 

994 
995 
~l96 
997 
9S1B 
'399 

100[1 
1001 
1002 
1003 
1004 
1005 
1006 
1007 
100::: 
1009 
1010 
101 1 
1012 
1013 
1014 
1015 
1016 
1017 
101:3 
10 l'.3 
1020 
1021 
1022 
1[123 
1024 
1025 
1026 
1027 
102:=: 
1[129 
1030 
HBl 
1032 
1033 
1034 
1035 

MAN HAT SRC 

01466 R 723741 A 
01467 R 7 40100 A 
01470 R 601474 R 

01471 R 206252 R 
01472 R 146160 R 
01473 R 601501 R 
0147 4 R 204140 R 
01475 R 344660 R 
01476 R 7 40001 A 
01477 R 046160 R 
01500 R 206251 R 
01501 R 041520 R 
01502 R 200010 R 
01503 R 36[H] 11 R 
01504 R 723777 A 
01505 R 046164 R 
01506 R 200011 R 
01507 R 041521 R 
01510 R 200006 R 
01511 R 041523 R 
01512 R 200014 R 
01513 R 041524 R 

01514 R 206160 R 
01515 R 126227 E 
01516 R 620000 R 
01517 R 006164 R 
01520 R 000000 A 
01521 R 0£10000 A 
01522 R 000000 A 
01523 R 000000 A 
01524 R 000000 A 

01525 R 740040 A 
01526 R 044166 R 
01527 R 066302 R 
01530 R 641002 A 
01531 p 

' 044125 R 
01532 R 204141 R 
01533 R 060016 A 
01534 R 224125 R 
01535 R 060016 A 

MAN HAT 

AAC -37 / COMPARE ~JITH 30 
SMA 
JMP FAIL / >30 IS FAILURE 

/ 
/ 

LAC CMROOT 
DZM FF LAG /ZERO IF ROUTE ~JALID 

JMP . +6 
FA IL LAC NOSEG 

TAD Rl 
CMA /- (SEGMEHT HO.+!) 
DAC FF LAG /IF rnv'AL ID 
LAC (R 1 
DAC MARG2 
LAC ROUTAD 
TAD* EORAD 
AAC -1 
DAC MARG10* 
LAC EORAD 
DAC MARG3 
LAC EOCNAD 
DAC. MARG5 
LAC DI ::;HAD 
DAC MARG6 

/ 
/ ARGS FOR WR ITRT SET UP. 
/ STORE ROUTE FA IL OR HO FA IL 
/ 

LAC FFLAG 
JMS* l.<JR I TRT 
JMP* MAHHAT 

MARGI .DSA MARGlO / ROUTES(EOROLJT) ADDR 
MARG2 0 /ROOT(!) ADDR CEQUIVl 
MARG3 0 / EOROUT ADDR 
MARG4 0 / CONNAD 
MARG5 0 / EOCHAD 
MARG6 0 / DISNAD 
/ 
/ EHD OF MANHAT 
/ 
/ 
/ SUBROUTIHES TO UNPACK TREES INTO PP ARRAY 
/ 
O><PAh XX 

DAC POitlT / ADDR OF PP OR PP+lOO 
DAC* (16 
LACQ / ADDR OF TREE 
DAC SCAH 
LAC SIDE 
DAC* 16 
LAC:t( SCAN 
DACf: 16 
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1036 01536 F: 044142 F: DA~ 1037 01537 R 444125 R IS AN 
1038 01540 R 224125 R LAC* SCAN 
1039 01541 R 060016 A DAC* 16 
1040 01542 R 044143 R DAC \'l 
!D41 01543 R 164166 R DZM* POitiT 
1042 01544 R 464166 R ViZ* POINT 
1043 01545 R 444125 R QXLUP ISZ SCAN 
1044 01546 R 224125 R LAC* '.:;CAN 
1045 01547 R 044142 R DAC >< 1 
1046 01550 R 204141 R LAC S'IDE 
1047 01551 R 060016 A DAC* 16 
1048 01552 R 204143 R LAC 'y' 1 
1049 01553 R 544170 R '.:;AD 'ICF:OSS / CHECK FOP. CROSSOVER 
1050 01554 R 601577 R ,JMP Gl><\)S 
1051 01555 R 204142 R LAC >< 1 
1052 01556 R 06001 ~.:; A DAC* 16 
1053 01557 P. 204143 R LAC '11 
1054 01560 P. 060016 A DAC* 16 
1055 01561 R 464166 P. ISZ* POINT 
1056 01562 P. 444125 R ISZ SCAN / POINT~; TO ND<T ~·JOP.D IN TREE 
1057 01563 P. 204141 R LAC S'y'DE 
1058 01564 F: 0(:;0016 A DAC* 16 
1059 01565 R 224125 R LAC* SCAN 
1060 01566 R 044143 R DAC '11 
1061 01567 R 204142 R LAC >< 1 
1062 01570 R 544167 R SAD XCF:OSS 
1063 01571 F: 601605 R JMP Q\'XS 
10E;4 01572 R 060016 A DAC* 16 
1065 01573 R 204143 F: LAC ~11 

1066 01574 F: [160[116 A DAO~ 16 
1067 01575 R 464166 F: ISZ* POINT 
1068 0157E; R 601545 R JMP Q><LUP 
1069 01577 F: 204167 R QX\''.:; LAC XCROS'.:; 
1070 01600 R 060016 A DAC* 16 
1071 01601 R 204143 R LAC '11 
1072 01602 R o(:;00 16 A DAC* 16 
1073 01603 R 464166 F: ViZ* POINT 
1074 01604 F: 621525 F: JMP* OXPAf~ 
1075 01605 R 0(30016 A Q'l><S DAC* 16 
1076 01606 F: 204170 R LAC 'JCHOSS 
1077 01607 F: o(:;oo 16 A DAC* 16 
1078 01610 R 464166 R ISZ* POINT 
1079 01611 R 621525 R ,JMP* O>'.PAf~ 
lOBO / 

1081 01612 R 740040 A Q'IPAK X>< 
10:::2 01613 R 044166 R DAC POINT 
1083 01614 F: 066302 F: DAO: (16 
10:34 01615 R EAlE102 A LACQ 
1085 01616 R 044125 R DAC '.:;CAN 
1 o:::G 01617 R 204141 R LAC S'IDE / S\'DE=S IDE 
10::::7 01620 R 060016 A DAC* 16 
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1088 01621 R 224125 R LAC* SCAN 
1089 01622 R 044143 R DAC \' 1 
10'.30 01623 R 444125 R ISZ SCAN 
1091 01624 R 224125 R LAC* SCAN 
10s12 01625 R 044142 R DAC >< 1 
10'.33 E!l626 R 060016 A DAC* 16 
1094 01627 R 204143 R LAC Yl 
1095 01630 R 060016 A DAC* 16 
10% 01631 R 164166 R DZM* POINT 
10:i7 01632 R 4E;4166 R ISZ* POINT 
1098 01633 R 444125 R OYLUP ISZ SCAN 
109'.:l 01634 R 224125 R LAC* SCAN 
1100 01635 R 044143 R DAC YI 
11 0 I 01636 R 204141 R LAC S'/DE 
1102 01637 R 0130016 A DAC+< 16 

11103 01640 R 204142 R LAC ><I 
'1104 01641 F: 544167 R SAD XCROSS 
1105 01642 F: 601GE;5 R JMP O><\}E 
11 [H3 01643 R 060016 A DAC:t: 16 
1107 01644 R 204143 R LAC '-y' I 
1108 01645 R m;oo 16 A DAC* 16 
110:i 01646-R 464166 R I::;z* POINT 
1110 01647 R 444125 R ISZ SCAtl 
I I 11 01650 R 204141 R LAC S\'DE 
1112 01651 R 060016 A DAC* 16 
1113 01652 R 224125 R LAC* SCAN 
1114 01653 R 044142 R DAC XI 
1115 01654 R 204143 R LAC Yl 
1116 01655 R 544170 R SAD '/CR0'.3S 
1117 01656 R 601672 R JMP o~i><E 

1118 01657 R 204142 R LAC >< 1 
11 1 ·:i 01 ~360 R 060016 A DAC* 16 
1120 01661 R 204143 R LAC 'y' 1 
1121 01662 R 060016 A DAC* 16 
1122 01663 R 4EA166 R ISZ* POINT 
1123 01664 R 601633 ~ JMP Q\'LUP 
1124 01665 R 060016 A QX'/E DAC* 16 
1125 01666 R 204170 R LAC \'CROSS 
1126 01667 R 060016 A DAC* 16 
1127 01670 R 464166 F: ISZ* POINT 
1128 01671 R 621612 F: JMP* OVPAK 
112:i 01672 R 204167 F: QYXE LAC XCROSS 
113[1 01673 R 060[116 A DAC* 16 
1131 [11674 R 204143 R LAC \' 1 
1132 01675 R [160016 A DAC* 16 
1133 01676 R 464166 R ISZ* POINT 
1134 01677 R 621612 F: JMP* OYPAK 
1135 / 

1136 l/ SUBROUTINE TESHOL. TESTS p T HOLE l!A LID IT\'. 
1137 / 

1138 01700 F: 740040 A TESHOL ><X 
I l 3':J 01701 R 206231 R LAC ( 1 
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1140 01702 R 044146 R DA~DE 
1141 01703 R 146157 R DZM LG / V'AL ID ITY IND SET FOR SPECIAL CASE 
1142 01704 R 204127 R LAC WYDE 
1143 01705 R 046205 R DAC l.·J'iDEST# / TEMP STORE 
1144 01706 R 206303 R LAC ([102001 
1145 01707 R 7 40040 A STOP ><>< /~WP FOR SIDE L :3l·lHA FOR SIDE 2 
1146 01710 R 5~3623E; R mm (777 
1147 01711 R 046 !E;3 R DAC LAY'ER# 
1148 01712 R 104010 R JMS GETASS 
1149 01713 R 2CH3013 R LAC PA DAD 
1150 01714 R 206304 R LAC ( 40 
1151 01715 R 206245 R LAC ([1 
1152 01716 R 546163 R SAD LA\'ER 
1153 01717 R 044127 R DAC ~·l\'DE /PT HOLE DIAM IN THOU 
1154 01720 R 740031 A TCA 
1155 01721 R 346205 R TAD l .. J'/IJE:3T 
1156 01722 R 741100 A ::;PA 
1157 01723 R 601726 R JMP .+3 
115!3 01724 R 206205 R LAC l .. JVDEST 
115::i 01725 R 044127 R DAC W\'DE 
1160 01726 R 10175E; R JMS HO~·JFAR 
1161 01727 R 006206 R .DSA ><HOL 
1162 ~31730 R 006213 R .DSA \'HOL 
1163 01731 R 006207 R .DSA ><HOL2 
1164 01732 R 546206 R SAD XHOL 
1165 01733 R 7410EH3 A ::;v;p 
116(:; 01734 R 601740 R ,JMp .+1+3 
1167 Cl 1735 R 206157 R LAC FALG / IS FALG SET 
11613 0173'3 R 740200 A SZA 
116::i 01737 R 601474 R JMP FA IL / p T HOLE I,~ .:J IN!/AL ID. 
1170 01740 R 444146 R ISZ MODE 
1171 01741 R 101756 R JMS HOl•JFAR 
1172 01742 R 006213 R .DSA \'HOL 
1173 01743 R D06206 R .DSA ><HOL 
1174 01744 R EH]E;214 R .DSA YHOL2 
1175 01745 R 54E;213 R SAD YHOL 
1176 0174(; R ?41000 A ShP 
1177 01747 R 601753 R JMP .+1+3 
117:3 01750 R 206157 R LAC FALG 
1179 01751 R 740200 A SZA 
1i::rn 01752 R 601474 R JMP FA IL 
1i::::1 01753 R 206205 R LAC ~ND EST / PICh UP lrJIDTH 
1182 01754 R 044127 R DAC ~·NDE 
1183 01755 R 621700 R JMP* TESHOL 
1184 / 

1185 / SUBROUTINE HOl·JFAR. LT UST HOW FAR CAN YOU GO ? 
11:36 / 

1187 01756 R 740040 A HOl~FAR X>< 
1188 / 
118·:j / FIRST ARG IS lJ OR x OF STARTING POINT r 
1190 / NEXT IS CORRESPmm I HG >< OR 1~,) 

1191 / THIRD ARG re TARGET (EG ... ,...-, FOR XSEG FROM ><D ·-' ( .. ,c: 
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1 192 
i 193 
1 1 ::l4 
1 1::i5 
1 1% 
1 1::i7 
1 1 ~~~s 
1 J C\C\ 

1200 
1201 
1202 
1203 
1204 
1205 
1206 
1207 
120:3 
1209 
12 !D 
121 1 
1212 
1213 
1214 
1215 
1216 
1217 
1218 
1219 
1220 
1221 1.-,.-,.-, c.c..c. 
1223 
1224 
1 ·-··-,c::-

C.C.._I 

1226 
1227 
1228 
122~=~ 
1230 
1231 
1232 
1233 
1234 
1235 
12% 
1237 
123:=: 
123~:} 

1240 
1241 
1242 
1243 

MANHAT SRC 

01757 R 204146 P. 
01760 R 740200 A 
0 1761 R 603043 R 

01762 R 204144 R 
01763 F: 740031 A 
01764 R 344142 R 
01765 R 740100 A 
01766 R 601773 P. 
01767 R 204142 R 
01770 R 65200(1 A 
01771 F: 204144 F: 
01772 F: 601776 F: 
01773 F: 204144 R 
01774 p ., (352000 A 
01775 F: 204142 R 
01776 R 723014 A 
01777 F: 044175 F: 
02000 F: 641002 A 
02001 F: 723764 A 
02002 F: 044173 F: 

02003 R 204145 F: 
02004 F: 740031 A 
02005 R 344143 P. 
020(16 F: 740100 A 
02007 F: 602014 F: 
02010 P. 204143 F: 
02011 F: 652000 A 
02012 F: 204145 F: 
02013 F: 602017 F: 
02014 F: 204145 R 
02015 F: 652000 A 
02016 F: 204143 F: 
02017 R 723014 A 
02020 R 044176 F: 
02021 F: 641002 A 
02022 F: 7237~:;4 A 
02023 F: 044174 P. 

MANHAT 

/ MODE INDICATES: 
/ 0 FOR SET UP. READS NO AP.GS IF MODE=O 
/ 1 FOR X SEGMENT 
/ 2 FOR Y SEGMENT 
/ HOWFAP. USES BETWEN TO TEST PAD POSITIONS 
/ 

LAC MODE 
SZA 
JMP Hl.Jr:)F:f~ / NOT FOR SETT I NG UP 

/ 
/ SET UP SECTION 
/ 
/DETERMINE WHETHER X2>Xl.Y2>Yl 
/ 

LAC ><2 
TCA 
TAD ><1 
SMA 
JMP HOTHEP. 
LAC ><1 / ><2>X1 
LMO 
LAC ><2 
JMP .+1+3 

HOTHER LAC X2 / X2<Xl 
LMO 

/ 

LAC XI 
AAC 14 / 300 THOU=12 UNITS 
DAC XU 
LACO 
AAC -14 
DAC ><L 

LAC \'2 
TCA 
TAD \ 1 1 
SMA 
JMP H\'OTH 
LAC \'! / Y2>Yl 
LMO 
LAC \'2 
,JMp • +1+3 

HYOTH LAC Y2 / Y 1 >Y2 
LMO 
LAC Yl 
AAC 14 
DAC 'Al 
LACO 
AAC -14 
DAC \'L 

/ 
/ SCAN ALL COMPONENTS AND CHECK PAD POSITIONS 
/ 
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1244 02024 R 206274 R L~P 
1245 02025 R 044202 R DAC CAN / PAD STORING POINTER 
1246 02026 R 144200 R DZM RELPT6 / REL PTR TO COMP ....... G 
1247 02027 R 204130 R LAC PS TART 
1248 02030 R 102173 R JMS ZUB~WD 
124:3 02031 R 202214 R LAC :X:P 
1250 02032 R 046211 R DAC ><P::;TRR* 
1251 02033 P. 202215 P. LAC yp 
1252 02034 R 046217 R DAC '/PSTAR* 
1253 02035 P. 204131 R LAC PF I~lIS 
1254 02036 R 102173 R JMS ZUBNOD 
1255 02037 P. 202214 R LAC ><P 
1256 02040 R 046210 R DAC :X:PF IN I* 
1257 02041 R 202215 R LAC yp 
1 ·-1C"ll 

c.._10 02042 P. 046215 P. DAC \'PF rn I* / STARTING A~m FINISHING COORDINATES 
125~=~ 02043 R 20420E1 P. HCOMLP LAC REL PT{; 
1260 02044 R 744010 A P.CL 
1261 02045 R 344200 P. TAD RELPT6 
1262 02046 R 744010 A RCL /*6 
1263 02047 P. 7 40030 A !RC 
1264 02050 R 046177 R DAC REL PT* / REL PTR 
1265 E12051 R 560004 P. SAD* EOCPAD 
126E; 02052 R 602216 R JMP HR OU TE / DOT NO COMPS LEFT 
1267 02053 R 340003 R TAD COMP AD 
1268 02054 P. 346234 F: TAD (2 / PTR TO LI BRAR\' 
1269 02055 R 044177 R DAC HZOT 
1270 02056 P. 224177 R LAC* HZOT 
1271 02057 F: 741200 A SrlA 
1 ·-1 '7 .-. c. f c. 02060 R 602171 R JMP HCEND / DELETED COMP 
1.-,...,..., 

c. f .J 02061 R 506236 R At-m (777 / REL LIB ADDR 
1274 02062 R 340007 R TAD LIBAD 
1275 02063 P. 723777 A RAC -1 
1276 02064 P. 044177 R DAC HZOT / ABS ADDP. OF LIB 
1277 / 

1278 / FIND ALL COMP PADS Arm CHECh AGAINST ><LYL XU YU 
1279 / 

12:::0 02065 R 224177 R LAC* HZOT / NO OF LIB l>JORDS 
1281 02066 P. 723775 A ARC -3 
12:::2 02EH37 R 044177 P. DAC HZOT 
12B3 02070 F: 744010 A RCL / *2 
1284 02071 R 344177 R TAD HZOT / *3 
1285 02072 R 744020 A RCR 
12BG 02073 R 744020 A RCR / D WIDED B\' 4 
1287 02074 R 044201 R DAC t·ff'ADS _;-··· rff'= rnt.J-3) *3/4 
12:::n:=3 02075 R 204200 R LAC RELPTG 
12t39 02076 R 660711 A ALSS 11 / SHIFT TO TOP 9 BITS 
1290 02077 R 044177 R DAC HZOT 
12::ll 02100 R 204201 R HLUP LAC NPAVi 
12s12 02101 R 741200 A SNA 
12·:)3 02102 P. 602171 R JMP HCEND / NO PADS LEFT 
1294 02103 R 344177 R TAD HZOT / PACKED PNTR AND PAD 
12::)5 02104 R 064202 R DAC:t: H:3CAN 
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1296 
1297 
1298 
1299 
1300 
1301 
1302 
1303 
1304 
1305 
1306 
1307 
1308 
1309 
1310 
1311 
1312 
1313 
1314 
1315 
1316 
1317 
1318 
1319 
1320 
1321 
1322 
1323 
1324 
1325 
1326 
1327 
1328 
1329 
1330 
1331 
1332 
1333· 
1334 
1335 
1336 
1337 
1338 
1339 
1340 
1341 
1342 
1343 
1344 
1345 
1346 
1347 

MANHAT SRC 

02105 R 544130 R 
02106 R 602165 R 
02107 R 544131 R 
02110 R 602165 R 
02111 R 102173 R 
02112 R 226305 R 
02113 R 741200 A 
02114 R 602165 R 
02115 R 202214 R 
02116 R 546211 R 
02117 R 741000 A 
02120 R 602124 R 
02121 R 202215 R 
02122 R 546217 R 
02123 R 602165 R 
02124 R 202214 R 
02125 R 546210 R 
02126 R 741000 A 
02127 R 602133 R 
02130 R 202215 R 
02131 R 546215 R 
02132 R 602165 R 
02133 R 202214 R 
02134 R 740031 A 
02135 R 044134 R 
02136 R 344173 R 
02137 R 740100 A 
02140 R 602165 R 
02141 R 204134 R 
02142 R 344175 R 
02143 R 741100 A 
02144 R 602165 R 
02145 R 202215 R 
02146 R 740031 A 
02147 R 044134 R 
02150 R 344174 R 
02151 R 740100 A 
02152 R 602165 R 
02153 R 204134 R 
02154 R 344176 R 
02155 R 740100 A 
02156 R 444202 R 

02157 R 204202 R 
02160 R 740001 A 
02161 R 346274 R 
02162 R 346306 R 

MAN HAT 

/ 
/ CHECK AGAINST STARTING AND FINISHING PADS 
/ 

SAD PSTART / TEST AGAINST STARTING PAD 
JMP PADEND 
SAD PFINIS / TEST AGAINST FINISHING PAD 
JMP PADEND 
JMS ZUBNOD / LOCAL SUBNOD CALL RETURNS 
LAC* (17 /PAD TYPE 
SNA 
JMP PADEND / IDNORE TYPE 0 PADS 
LAC XP / XP AND YP 
SAD XPSTAR 
SKP 
JMP N02SY1 / NOT ON PAD 1 
LAC YP 
SAD YPSTAR 
JMP PADEND /IDENTICAL X,Y 

N02SY1 LAC XP 
SAD XPFINI 
SKP 
JMP N02SY2 
LAC YP 
SAD YPFINI 
JMP PADEND / IDENTICAL X,Y 

N02SY2 LAC XP / START RECTANGLE TEST 
TCA 
DAC MZATT / - XP 
TAD XL 
SMA 
JMP PADEND 
LAC MZATT 
TAD XU 
SPA 
JMP PADEND 
LAC YP 
TCA 
DAC MZATT / - YP 
TAD YL 
SMA 
JMP PADEND 
LAC MZATT 
TAD 'JU 
SMA 
ISZ HSCAN / STORE POINTER TO PAD IN PP 

/ 
/ CHECK PP FOR O~ERFLOW: LEA~E 4 CLEAR WORDS 
/ 

LAC HSCAN 
CMA 
TAD CPP 
TAD (1125 / 600-3-lFROM CMA NOT TCA 



PAGE 29 MAN HAT SF.C MAN HAT 

1348 02163 R 741100 A J~IL 134::i 021EA R 601474 R 
1350 02165 R 204201 R PADEND LAC NPADS 
1351 02166 R 723777 A ARC -1 
1352 021G7 R 044201 R DAC NPADS 
1353 0217~] R 6~J2100 R ,JMp HLUP 
1354 02171 R 444201:'.:1 R HCEHD ISZ RELPT6 
1355 021?2 R 602043 R ,JMP HCOMLP / CO~lTINUE 
135E; / 

1357 / LOCAL SUBNOD CALL 
1358 / 

135Sl 02173 R 740040 A ZUB~iOD \/'v' ,, .... ~· .. 
13GO 02174 R 6520E10 A LMO 
13r31 02175 R 506242 R AND (77 
13G2 02176 R 042213 R DAC HPIN / PAD NUMBER 
13G3 02177 R 750000 A CLA 
1364 02200 R 660611 A LLSS 11 
1%5 02201 R 042212 R DAC HCOMPT / COMP PTR / 6 
1366 02202 R 126225 E ,JMS* SUB NOD 
1367 02203 R 622173 R JMP* ZUBNOD 
13'3:3 02204 R 002214 R .DSA ><P 
1369 02205 R 002215 R . DS;A \'P 
1370 02206 R 000000 A HARl 0 / COMP AD 
13?1 02207 R 000000 A HAP.2 0 / LIBAD 
1372 02210 R 002212 P. .ViA HCOMPT 
1373 02211 R 002213 P. .DSA HPIH 
1374 02212 P. 7 40040 A HCOMPT ><>< 
1375 02213 P. 740040 A HP IH ><>< 
137~3 02214 R 740040 A ><P ><>< 
1377 02215 P. 740040 A \'P xx 
137E: / 

137::i / ROUTINE FOR CHECK I~~G ROUTES 
1380 / 

1381 02216 R 2042[12 R HR OU TE LAC HS CAN 
1382 02217 P. 044204 P. DAC HRSTRT / PTR TO lST FREE WORD IN pp 
13B3 / 

1384 02220 P. 200005 R LAC CONN AD 
13B5 02221 P. 044214 P. DAC CSCA~l / CONNEX I otl SCAN 
13:36 02222 P. 224214 R HCLOOP LAU: cscmi 
13:37 02223 P. 652000 A LMO 
13:38 02224 R 506236 R A~m (777 
13:39 02225 P. 7 40031 A TCA 
13::HJ 02226 R 044124 R DAC NOFCN:3 / -NO OF cotms 
1391 02227 R 660611 A LLSS 11 
1392 02230 R 506236 R AND (777 
13::i3 02231 F. 046161 P. DAC HPHTl'll' / POIHTER / 6 
13::l4 02232 P. 444214 R HCLUP ISZ CSCAH 
1395 02233 R 224214 R LAC* CSCAN 
13% 02234 R 640511 A LP.S 11 
1397 02235 P. 506236 R A~lD (777 
13Si8 02236 R 740031 A TCA 
13::i::i 02237 P. 346161 P. TAD HPNTl 
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1400 02240 R 741100 A SPA 
1401 02241 R 602267 R JMP HNOT 
1402 02242 R 224214 R LAC* CS CAN 
1403 02243 R 640711 A ALS 11 / 9 BITS 
1404 02244 R 506307 R AND (700000 / l....JIDTH IN TOP 3 BITS 
1405 02245 R 044213 R DAC WIDE / WIDTH OF ROUTE 
1406 02246 R 444214 R ISZ CS CAN 
1407 02247 R 224214 R LAC* CS CAN 
1408 02250 R 652000 A LMO 
1409 02251 R 444214 R ISZ CSCAr~ 
1410 02252 R 224214 R LAC* CSCAr~ 
1411 02253 R 506250 R Arm (100000 
1412 02254 R 740200 A SZA 
1413 02255 R 602271 R ,JMP HtKJT+2 / IGrKJRE cmmEXION ON TREE 
1414 ~:'.!2256 R 224214 R LAC* C3CAN 
1415 E12257 R 744010 A RCL 
1416 02260 R 742010 A RTL 
1417 i32261 R 506243 R AND (3 
1418 02262 R 660614 A LU:S 14 / ROUTE'.3 PNTR rn AC 
141:~l 02263 R 741200 A srrn 
1420 02264 R 602271 R JMP HNOT+2 / cmmE>noN HOT ROUTED 
1421 02265 R 102303 R JM~; RTE:3T 
1422 02266 R 602271 R JMP .+1+2 
1423 02267 R 444214 R HHOT ISZ CSCA~l 
1424 02270 R 444214 R I.~~ .;:)<'._ CS CAN 
1425 02271 R 444124 R I·-·7 .:::.~ NOFCNS 
1426 02272 R 602232 R ,JMP HCLUP 
1427 02273 R 444214 R ISZ CSCAH 
1428 02274 R 204214 F: LAC CSCAH 
1429 02275 R 544126 R SAD END CO / END CONNEX CHECK 
1430 02276 R 741000 A ~;KP 

1431 02277 R 602222 R JMP HCLOOP 
1432 02300 R 204202 R LAC HS CAN 
1433 02301 R 044203 R DAC HP.Erm 
1434 02302 R 621756 R JMP* HOWFAR / EXIT rnsTRUCTIOH 
1435 / 

1436 / SUBROUTIHE RTEST. TESTS A ROUTE TO SEE IF 
1437 / AH\' OF IT LIES ms IDE THE RECTANGLE DEF IHED BY 
1438 / XL YL :x:u 'r'U. OFFEND ING :3EGS STORED IN PP. IF pp 
1439 / ARRAY IS TOO SMALL MAN HAT FAILS. 
1440 / 

1441 02303 R 740040 A RTE ST xx 
1442 02304 R 340010 R TAD ROUTAD 
1443 02305 R 723777 A AAC -1 
1444 02306 R 046162 R DAC H10000# 
1445 02307 R 200011 R LAC EORAD 
1446 02310 R 042315 R DAC H'' c. 
1447 02311 R 126223 E JMS* READ RT 
144El 02312 R 6[12322 R JMP .+1+7 
144::j 02313 R 0061 E;2 R Hl .DSA H10000 
1450 02314 F: 004522 R .DSA ROT 
1451 02315 F: 000000 A H2 0 
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1452 02316 R 006231 R .~Cl 
1453 02317 R 002317 R . . DUMMY ARG1 
1454 02320 R 002320 R / DUMMY ARG2 
1455 02321 R 002321 R / DUMMY ARG3 
1456 02322 R 204522 R LAC ROT 
1457 02323 R 740001 A CMA 
1458 02324 R 346234 R TAD (2 
145~l 02325 R 044212 R DAC HSEGS / -NO OF SEGMEMTS 
1460 02326 R 144216 R DZM HSTP.T 
1461 02327 R 20E;310 R LAC (P.OT 
14i32 02330 R 066311 R DAC* ( 14 / A. I. MO 14 
1463 02331 R 220014 A LAC* 14 
1464 02332 R 044205 R DAC H:X:l 
1465 02333 R 220014 A LAC* 14 
1466 02334 R 044206 R DAC H\)1 
1467 02335 R 220014 A HRUTLP LAC* 14 
1468 02336 R 044211 R DAC HS IDE 
146~l 02337 R 220014 A LAC* 14 
1470 02340 R 044207 R DAC H:X:2 
1471 02341 F: 220014 A LAC* 14 
1472 02342 R 044210 R DAC HV2 
1473 02343 R ~:;02354 R ,JMf' ><OVATS / >< OVER TEST. UGH 
1474 02344 F: 444216 R :X:OUT rc7 

-·~ HSTP.T / ~;TART I HG IMD ICATOR 
1475 02345 R 204207 R LAC H:X:2 
1476 02346 R 044205 R DAC H><l 
1477 02347 R 204210 R LAC H'/2 
1478 02350 R 044206 R DAC H'/l 
1479 02351 R 444212 R I,-. ..., .:1l. H~;EGS 

148[1 02352 R 602335 R ,JMf' HRUTLP 
1481 02353 R 622303 R ,JMf'* RTE ST 
14B2 / 

1483 / lST CROSS OVER TEST ROUTIHE 
14:34 / 

1485 02354 R 204211 R :X:mJAT'.3 LAC HS IDE 
1486 02355 R 544141 R SAD SIDE / CHECK SIDE 
1487 02356 R 741000 A :3hP 
1488 02357 R 602344 R JMP :X:OUT / OPP SIDES l...JHH.J 
148::l / 

1490 / RECTAHGLE TEST. \' lJAL:3 FIRST 
1491 / 

1492 02360 R 204206 R LAC H\'1 
1493 02361 R 740031 A TCA 
1494 02362 R 344210 R TAD H'/2 
1495 02363 R 042524 R DAC DEL TA\) 
1496 02364 R 740100 A SMA 
1497 02365 R 602401 R ,JMf' 'r'2B I G 
1498 02366 R 204206 R LAC HYl / Yl>\'2 
1499 02367 R 740031 A TCA 
1500 02370 R 344174 R TAD YL 
1501 02371 R 740100 A SMA 
1502 02372 R 602344 R JMP :X:OUT / HO CROS!3 Yl>YL 
1503 02373 R 204176 R LAC '/U 
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1504 02374 R 740031 A TCA 
1505 02375 R 344210 R TAD HY2 
1506 (1237~3 R 7 40100 A SMA 
1507 02377 R 602344 R ,JMp ><OUT / NO CROSS ''12>YU 
150:3 02400 R 602413 R L1MP ><STST / TEST x ~)ALS 
1509 iJ2401 R 204210 R Y2BIG LAC HY2 / '/2)'/l 
1510 02402 R 7 40031 A TCA 
15 l 1 02403 R 344174 R TAD '/L 
1512 02404 R 7 40100 A SMA 
1513 02405 R 602344 R ,JMp XOUT / MO CHO'.:;~; \'2< \''L 
1514 02406 R 204176 R LAC \'U 
1515 02407 R 7 40031 A TCA 
1516 02410 R 344206 R TAD H\'1 
1517 02411 R 7 40100 A St1A 
151:3 02412 R 602344 R ,JMp ><OUT / MO CF:OS'.:; Yl>'Al 
1519 / 

1520 / 

1521 / REPEAT FOR >< lJALUES 
1522 / 

1523 02413 R 204205 R >5E;T LRC HXl 
1524 02414 R 740031 A TCA 
1525 02415 R 344207 R TAD H'v''=' r·,i:... 

1526 02416 R 042526 R DAC DEL TAX 
1527 02417 R 7 40 100 A SMA 
1 c·:10 ,_l i:._1_. 02420 R GiJ2434 R Jt1P ><2B I G 
1529 02421 R 204205 R LAC HXl / x 1 >><2 
1530 02422 R 740031 A TCA 
1531 02423 R 344173 R TAD ><L 
1532 02424 R 7 40 l 1]0 A ~3MA 

1533 02425 R 602344 R JMP ><OUT / NO CROSS >< 1 <XL 
1534 02426 R 204175 P. LAC XU 
1535 02427 R 740031 A TCA 
15 3~:; 02430 R 344207 R TAD HV·-· ,.,c.. 

1537 02431 R 7 40100 A SMA 
153:3 02432 F: 602344 P. ,JMp XOUT / MO CROSS ''12>'r'U 
153~:} 02433 R E;02446 R JMP AHGLE / ANGLE TEST 
1540 02434 R 204207 R X2BIG LAC HX2 
1541 02435 R 7 40031 A TCA 
1542 02436 F: 344173 P. TAD ><L 
1543 02437 R 7 40 100 A SMA 
1544 02440 R 602344 R LTMP ><OUT / NO CRO% X2<><L 
1545 02441 F: 204175 R LAC XU 
1546 02442 R 740031 A TCA 
1547 02443 R 344205 R TAD H><l 
154::: 02444 F: 740100 A SMA 
1549 02445 R 602344 R ,JMP ><OUT / NO CRO% Xl »<U 
1550 / 

1551 / At,lGLED LINE TEST 
1552 / 

1553 02446 R 202526 R ANGLE LAC DEL TA>< 
1554 02447 R 741200 A SNA 
1555 02450 R 602753 R LTMP CROSS / VERTICAL LH·lE. CROSS 
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1556 02451 R 202524 R U9)ELTAY 
1557 02452 R 741200 A SNA 
1558 02453 R 602753 R JMP CROSS / HORIZONTAL LINE CROSS 
155Sl / 

1560 02454 R 204173 R LAC ><L 
1SG1 02455 R 740031 A TCA 
1562 02456 R 044132 R DAC BASE>< 
1563 02457 R 2~34174 R LAC 'IL 
1564 £12460 R 740031 A TCA 
15i35 02461 R 044133 R DAC BA:'.:;EY 
15GG / 

1567 02462 R 204175 R LAC ><U 
15~:;:::: 02463 R 344132 R TAD BASE>< 
1569 02464 R 046212 R DAC ><U><* 
1570 02465 R 204176 R LAC \'LI 
1571 02466 R 344133 R TAD BA:'.:;E\' 
15?2 02467 R 046221 R DAC '-r'U>'.# 
1573 02470 R 204205 R LAC H><l 
1574 02471 R 344132 R TAD BA'3EX 
1575 02472 R 044226 R DAC T><l 
1576 02473 R 204207 R LAC H><2 
1577 02474 R 344132 R TAD BA::;E>< 
1578 02475 R 044227 R DAC TX2 
1579 02476 R 204206 R LAC H\'1 
15:3[1 02477 R 344133 R TAD BASE\' 
1581 02500 F: 044230 R DAC TYl 
1 t:'1-1·-1 

._IOC. 02501 R 204210 R LAC H'/2 
15:33 02502 R 344133 R TAD BA'3EY 
1584 02503 R 044231 R DAC T\'2 
15:35 / 

1586 / V.JOmi OUT THE EQUATION OF THE LINE IN THE FORM 
1587 / Y=M><+C IF DEL TA><> DEL TA\' A~m 
15:3:3 / ><=MY+C IF DEL TA'y'>DEL TA>< 
158::i / 

15::io 02504 R 144217 R DZM HHIMD 
1591 02505 R 202526 R LAC DEL TA>< 
15::i2 02506 R 741100 A SPA 
15Sl3 02507 R 102652 R JMS HEGAT / ME GATE 
1594 02510 R 042526 R DAC DEL TA>< 
1595 02511 R 202524 R LAC DELTA\' 
15% 02512 R 741100 A SPA 
1597 02513 R 102652 R JMS HEGAT 
159:3 02514 R 042524 R DAC DEL TA\' 
1599 02515 R 740031 A TCA 
1600 02516 R 342526 R TAD DEL TA>< 
1601 02517 R 741100 A SPA 
1602 02520 R 602722 R JMP TOPS\' / XCH DEL TAX AHD DEL TAY ETC 
1603 02521 R 206212 R TUWY LAC ><U>< 
1604 02522 R 744000 A CLL 
1605 02523 R 653122 A MUL 
1606 02524 R 000000 A DELTA'/ 0 
1607 02525 R 640323 A D Iv' 
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160:3 02526 P. 000mrn A DEL TA>< 0 
1609 02527 P. 641002 A LACO 
1610 02530 R 0¥; 170 P. DAC MXIJX# / M>< PART. MAG ONLY 
1611 02531 F: 204217 P. LAC HHIHD 
1612 02532 P. 506231 P. At~D ( 1 
1613 02533 P. 741200 A :::;NA / CHECKS :::; IGN OF DEL TA:3 
1614 02534 R 60254[1 P. ,JMP .+1+3 
1615 02535 P. 206170 R LAC MXUX 
1616 02536 P. 740031 A TCA 
1617 02537 R 046170 R DAC M>'.UX / MX. MAG AND SIGH 
161:3 / 

1 (319 / ~,JORK OUT C=CX1Y2-X2Yl)/(X1-X2) 
1r;20 / 

1621 02540 R 144134 P. DZM TOP 
1622 02541 R 144215 P. DZM BOTT 
1623 02542 P. 204231 P. LAC T'/2 
1624 02543 P. 6520[1[1 A LMO 
1625 02544 P. 204226 P. LAC T>< 1 
1G26 [12545 R 102656 P. ,JM:::; MULTT 
1 ~;27 0254(3 R 204227 P. LAC T><2 
162E: 02547 R G52000 A LMO 
162~:l 02550 P. 204230 P. LAC T\'1 
1630 02551 R 7 4003 1 A TCA 
1631 02552 R 102G56 P. JM:3 MULTT / 36 BIT HO COMPLETE 
1632 02553 P. 144217 P. DZM HHHm 
1633 02554 P. 204227 P. LAC T~/·::1 

,,~ 

1634 02555 R 740031 A TCA 
1635 0255E; R 344226 R TAD T><l 
1G3(3 02557 R 7 41100 A :::;PA 
1637 02560 R 102G52 P. JMS ~~EGAT 
163::: 025Gl R 042604 P. DAC DEL>< 
163::l 02562 P. 204215 P. LAC BOTT 
1640 02563 P. 652000 A LMO 
1641 02564 P. 204134 P. LAC TOP 
1642 02565 R 740100 A SMA 
1643 02566 P. 602602 P. JMP TOPPOS 
1644 02567 P. 444217 R re"? ._1L HH I ~lD 
1645 02570 P. 740001 A CMA 
1646 02571 P. 044134 P. DAC TOP 
1647 02572 P. 204215 P. LAC BOTT 
164t: 02573 R 744000 A CLL 
164~l 02574 P. 740031 A TCA 
1650 02575 P. 741400 A SZL 
1651 02576 P. 444134 P. I ~3Z TOP 
1~:;52 02577 R 740000 A ~KlP 
1653 02600 P. 652000 A LMO 
1G54 02E;o 1 P. 204134 P. LAC TOP / 3G BIT NO IH AC At-JD MQ 
1655 02602 P. 744000 A TOPP OS CLL 
1656 02603 R 640323 A DW 
1657 02(:;04 P. 0000[1[1 A DELX 0 
165:3 02605 P. 641002 A LACO 
1659 02606 R 046151 P. DAC CCC# / COHSTAHT 
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1660 02607 R 204217 R LPcHIND 
1661 02610 R 506231 R AN (1 

1662 02611 R 741200 A SNA 
1663 02612 R 602616 R JMP . +1+3 
1664 02613 R 206151 R LAC CCC 
1665 021:; 14 R 740031 A TCA 
1666 02615 R 046151 R DAC CCC 
1667 02616 F: 206221 R LAC YU>< 
16GB (12617 R 740031 A TCA 
1669 02620 F: 046221 F: DAC YU>< / - YUX 
1 ~370 / 

1671 / ALL ~-'AR IABLES ARE NOW AlJAILABLE 
1 ~372 / 

1673 02621 F: 206151 F: LAC CCC 
1674 02622 F: 740100 A SMA 
1675 02623 R 602637 R ,JMP F:B)EF:SE 
1676 02624 F: 346221 F: TAD YUX 
1677 02625 F: 740100 A ~;MA 

1678 02626 F: 602753 F: ,JMP CROSS 
1679 02627 F: 346170 F: TAD M><UX 
1680 02630 F: 740100 A SMA 
1~:;e1 02631 F: E;02753 F: ,JMp CF:OSS 
1682 02632 F: 206151 F: LAC CCC 
1683 02633 F: 346170 F: TAD MXUX 
1684 02E;34 R 740100 A SMA 
1 GE:5 02635 F: 602753 F: JMP ClWSS 
1686 02636 F: 602344 F: JMP XOUT 
1 Gr:::7 02637 F: 346221 F: RH'EF:SE TAD YU>< 
1688 02640 F: 741100 A SPA 
16:::::i 02641 F: 602753 F: JMP CF:OS'.3 
16SHJ 02642 F: 346170 F: TAD M><U>< 
16Sll 02643 F: 741100 A SPA 
1692 02644 F: 602753 F: JMP CF:O% 
1693 02645 F: 206151 F: LAC CCC 
16Si4 02646 F: 346170 F: TAD M~<UX 
1695 02647 F: 741100 A SPA 
16% 02650 F: 602753 F: JMP CROSS 
1697 02651 F: 602344 F: JMP XOUT 
w:i8 / 

1699 02652 F: 740040 A NEG AT X>< 
1700 02653 F: 740031 A TCA 
1701 02654 F: 444217 F: I '.:;z HHIND 
1702 02655 F: 622652 F: JMP* NEG AT 
1703 / 

1704 02656 F: 740040 A MULTT xx 
1705 02657 F: 144217 F: DZM HHIND 
1706 02660 F: 7411(10 A SPA 
1707 02661 F: 102652 F: JMS NEG AT 
17(18 02662 F: 042670 R DAC MULX>'. 
1709 02663 F: 641002 A LACO 
1710 02664 F: 741100 A SPA 
1711 02665 F: 102652 F: JMS NEG AT 
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1712 02666 R 744000 A CLL 
1713 02667 R 653122 A MUL 
1714 02670 R 000000 A MULXX 0 
1715 02671 R 042670 R DAC MULXX 
1716 02672 R 204217 R LAC HHIND 
1717 02673 R 506231 R AND (1 

1718 02674 R 741200 A SNA 
1719 02675 R 602720 R JMP RES TT 
1720 02676 R 202670 R LAC MULXX 
1721 02677 R 740001 A CMA / INVERT 
1722 02700 R 042670 R DAC MULXX 
1723 02701 R 641002 A LACQ 
1724 02702 R 740031 A TCA 
1725 02703 R 741400 A SZL 
1726 02704 R 442670 R ISZ MULXX 
1727 02705 R 740000 A NOP 
1728 02706 R 744000 A CLL 
1729 02707 R 344215 R RESXIN TAD BOTT 
1730 02710 R 741400 A SZL 
1731 02711 R 442670 R ISZ MULXX 
1732 02712 R 740000 A NOP 
1733 02713 R 044215 R DAC BOTT 
1734 02714 R 202670 R LAC MULXX 
1735 02715 R 344134 R TAD TOP 
1736 02716 R 044134 R DAC TOP 
1737 02717 R 622656 R JMP* MULTT 
1738 02720 R 641002 A RESTT LACQ 
1739 02721 R 602707 R JMP RESXIN 
1740 / 

1741 02722 R 202526 R TOPSY LAC DELTAX 
1742 02723 R 652000 A LMO 
1743 02724 R 202524 R LAC DELTAY 
1744 02725 R 042526 R DAC DELTAX 
1745 02726 R 641002 A LACQ 
1746 02727 R 042524 R DAC DELTAY 
1747 02730 R 204226 R LAC TXl 
1748 02731 R 652000 A LMO 
1749 02732 R 204230 R LAC TYl 
1750 02733 R 044226 R DAC TXl 
1751 02734 R 641002 A LACQ 
1752 02735 R 044230 R DAC TYl 
1753 02736 R 204227 R LAC TX2 
1754 02737 R 652000 A LMO 
1755 02740 R 204231 R LAC TY2 
1756 02741 R 044227 R DAC TX2 
1757 02742 R 641002 A LACQ 
1758 02743 R 044231 R DAC TY2 
1759 02744 R 206212 R LAC XUX 
1760 02745 R 652000 A LMO 
1761 02746 R 206221 R LAC \'UX 
1762 02747 R 046212 R DAC XUX 
1763 02750 R 641002 A LACO 



,PAGE 37 

1764 
1765 
1766 
17~:;7 
17G8 
1769 
1770 
1771 
1 '7 "'7·-1 

( 1· C. 

1773 
1774 
1775 
1776 
1777 
177B 
177•:i 
17:::0 
1?t:1 
17t:2 
17t:3 
17:34 
1785 
17B6 
1713? 
1 ?E:B 
17E:~:~ 
1790 
17:i 1 
1792 
1793 
17:q 
1 7'.~~s 
17::H:; 
1797 
1798 
1799 
!BOO 
1801 
1802 
1803 
1B04 
1E::05 
1B06 
1B07 
!BOB 
1B09 
lB 10 
1B1 1 
1B 12 
1B13 
1B14 
1:315 

MANHRT SF.C 

02751 R 046221 R 
02752 R 602521 R 

02753 R 146165 R 
02754 R 146166 R 
02755 R 226311 R 
02756 R 723773 A 
02757 R 044134 R 
02760 R 204216 R 
02761 R 740200 A 
02762 R 602766 R 
02763 R 206312 R 
02764 R 046165 R 
02765 R 602773 R 
02766 R 224134 R 
02767 R 544211 R 
02770 R 603035 R 
02771 R 206312 R 
02772 R 046165 R 
02773 R 344205 R 
02774 p 

' 344213 R 
02775 R 064202 R 
02776 R 444202 R 
02777 R 204206 R 
03000 R 346165 R 
0300i R 064202 R 
03002 R 444202 R 
03003 R 204134 R 
03004 R 723006 A 
03005 R 044134 R 
03006 R 204212 R 
03007 R 546257 R 
03010 R 603037 R 
03011 R 224134 R 
03012 R 544211 R 
03013 R 603041 R 
03014 R 206312 R 
03015 R ~~146166 R 
03016 p 344207 R 
03017 R 064202 R 
03020 F: 444202 R 
03021 R 204210 R 
03022 R 346166 R 
03023 R 0642E12 R 
03024 R 444202 R 
03025 R 204202 R 
03026 R 723004 A 
03027 R 740031 A 
03030 p 

' 346274 R 
03031 R 34G313 R 

MAN HAT 

/ 

D~X 
JMP"Tt.JRV'Y 

/ UPDATE PROCEDURE FOR CRITICAL ROUTES 
/ 

CROSS DZM MARKl# 
DZM MARK2* 
LAC* ( 14 
ARC -5 / LAST SIDE P~lTR 
DAC TOP 
LAC HSTRT / IND I CATES FIRST SEG (0) OR 
SZA /FIRST SEGMEHT 
JMP .+4 
LAC (2000 
DAC MARK! 
JMP ST><l 
LACf( TOP 
SAD HS IDE 
JMP STX12 
LAC (2000 , 

·' PT HOLE IHDICATOR 
DAC MARhl /OFFSET TRACh IF PT. HOLE 

ST><l TAD HXl 
TAD ~HDE / WIDE COHTA I~~S l··lIDTH IN TOP 
DAC* HSCAH 
ISZ HSCAH 
LAC H'll 
TAD MARKI 
DAC* HSCAH I,-.-, 

.JL HSCA~~ 
LAC TOP 
ARC 6 
DAC TOP 
LAC H'3EGS 
SAD (-1 / CHErn FOR LAST SEG 
JMP ST><23 
LAC* TOP 
SAD HS IDE 
JMP ST><22 / HO PT HOLE 
LAC (2000 
DAC MARK2 

STX2 TAD HX2 
DAC* HSCAH 
I C"7 ._1.::_ HSCAN 
LAC H"? r~ 

TAD MARh2 
DAC* HS CAN I ,-.7 
~~ HS CAN 

LAC HS CAN 
AAC 4 
TCA 
TAD (pp 
TAD ( 1130 / TEST FOR nm OF pp ARR AV 

NOT lST SEG 00) 

3 BITS 
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1 B 16 03032 F: 741100 A SPA 
1 B 1 7 03033 F: 601474 F: LTMP FA IL 
1B18 03034 F: 602344 F: LH1P :X:OUT 
It: 19 03035 F: 75fl000 A ST:X:12 CLA 
1B20 0303G F: 602773 F: JMP ST:X:l 
1821 03037 F: 206312 F: ~;T:X:23 LAC (2000 
1f:22 03040 F: 04,3 166 F: DAC MAF:~'2 
lf:23 03041 F: 750000 A ST:X:22 CLA 
1B24 03042 F: 603016 F: ,JMp STi<2 
1825 / 

1826 / HCJl.JFAF: ENTF:YCEFFECTIVE)WHEN MODE=l OF: 2 
1f:27 / 

1828 03043 F: 221756 F: HWOF:h LAC* HmJFAF: 
1 f12~:} 03044 F: 041310 F: DAC MZAT 
1 f:3D 03045 F: 221310 F: LAC* MZAT 
1B31 03046 F: 044220 F: DAC Z><~; / STAF:TING '). ,,, OF: '·/ ~)ALLJE 

1832 03047 F: 441756 F: ISZ HOl·lFAF: 
1:333 03050 F: 221756 F: LAC* HOWFAF: 
1834 03051 F: 041310 F: DAC MZAT 
1835 03052 F: 221310 F: LAC* MZAT 
183G 03053 F: 044221 F: DAC zv~; / OTHEF: '.3TAF:TING co OF:D 
1837 03054 F: 441756 F: ISZ HOl·.JFAF: 
1838 03055 F: 221756 F: LAC* HOf...JFAF: 
1 :33~j 03056 F: 041310 F: DAC MZAT 
ltMO 03057 F: 221310 p 

' LAC* MZAT 
1841 03060 F: 044222 F: DAC Z><E 
1842 030E; 1 F: 044223 F: DAC ZEMD / VALUE TO BE CALCULATED 
1E:43 03[162 F: 441756 F: JC7 ·-'L HmJFAF: / F:ETUF:H ADDF:ES'.3 
1t::44 / 

1t::45 03063 F: 204220 F: LAC Z><S 
1:346 03064 F: 740031 A TCA 
1847 03065 F: 344222 F: TAD Z><E 
1848 03066 F: 740100 A SMA 
184'.:l 03067 F: 750000 A CLA 
1850 03070 F: 044224 F: DAC D IF:H / 0 FOF:+~JE INC EL'.3E NOT 0 
1:351 03071 F: 206157 F: LAC FALG 
1852 03072 F: 740200 A SZA 
1853 03073 F: 603105 F: LTMP HOTTPT / HOT p T HOLE '.3PEC IAL CASE 
1854 [13074 F: 204146 F: LAC MODE 
1855 03075 F: 546234 F: SAD (2 
1856 03076 F: 603102 F: JMP f'T'y'\-'YY / DUMM\' SUB. 
1857 03077 F: 206314 F: LAC CPTXCHP 
1858 03100 F: 043471 F: DAC ><\'CHOP 
1859 03101 F: 603115 F: ,JMP M\'L IHE+2 
1860 03102 F: 206315 F: PT'N'N LAC ( PT'r'CHP 
1861 03103 F: 043471 F: DAC ><\'CHOP 
1862 03104 F: 603115 F: LTMP M\'L IHE+2 
1863 03105 F: 20414'3 F: HOTT PT LAC MODE 
1864 03106 F: 546234 F: SAD (2 
1865 03107 F: >:;03113 F: ,JMP M\'L I HE / 'y' LINE F:EC!UESTED 
186G 03110 F: 20G316 F: LAC (:X:CHOPP 
1867 03111 F: 043471 F: DAC ><'y'CHOP 
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1868 03112 R 603115 R 
1869 03113 R 2[16317 R 
1870 03114 R 043471 R 
1871 
1 .-,...,.::i 
or~ 

1873 
1874 03115 R 206274 R 
1875 03116 R 044202 R 
187{3 03117 R 204202 R 
1877 03120 F: 544204 R 1,-,..,,,-, 

Cr f 1:) 03121 R 603144 R 
187~~ [13122 R 224202 R 
18:30 03123 R 102173 R 
1:381 03124 R 226305 R 
1882 [13125 R 044225 R 
1:383 03126 R 206303 R 
1 E:84 03127 R 401707 F~ 

1885 03130 R 506236 R 
18B6 03131 R 04i3163 R 
1887 03132 R 1[1401[1 R 
1:388 03133 R 20[1[113 R 
1:::89 03134 R 206304 R 
18SH] 03135 R 204225 R 
11391 [13136 R 546163 R 
1:::92 03137 R 346202 R 
1 :::93 03140 R 044225 R 
18::J4 03141 R 423471 R 
18~:~5 03142 R 444202 R 
1 i:: ::~ ~=; 03143 R 603117 R 
1 Er'.:~7 
1 ::: ~=~ s 
1 ::: ~=~ ~=~ 
l '.j[10 03144 R 2042[12 R 
1901 03145 R 544203 R 
1902 0314f3 R 603261 R 
l %13 03147 R 2242~~12 R 
1904 03150 R 6520[10 A 
1905 03151 R 042214 R 
1906 [13152 R 444202 R 
1907 03153 R 224202 R 
l'.'.:l08 03154 R 506320 R 
1909 03155 R 042215 R 
191[1 03156 R 044230 R 
l '.:ll 1 03157 R 224202 R 
1912 03160 R 506312 R 
1·:q3 03161 R 046165 R 
1 S1!4 03162 R 640603 A 
1'.'.:l15 ~]3163 R 506241 R 
19 u~; 03164 R 340012 R 
1917 03165 R 044213 R 
l 'j 18 03166 R 224213 R 
191 :j 03167 R 506236 R 

MAN HAT 

J~1+2 
MYLil'lt: LAC CYCHOl>P 

DAC XYCHOP 
/ 
/ l'.'.:;T CHECh IS AGAINST PADS IN PP ARRAY UP TO PNTR HRSTRT 
/ 

LAC (pp 
DAC HS CAN 

PLUPX LAC HS CAN 
SAD HRSTRT / CHECK Fern HlD OF PADS 
,JMP RLUP>< 
LAC* HS CAN 
JMS ZUBtiOD / RETURtiS ><P mm \'P 
LAC* ( 17 
DAC PADDIA /POINTEF: TO PAD ASSIGN TABLE 
LAC ([102001 
XCT STOP /HOP FOR :::;IDE L SV.JHA FOR :::;IDE 2 
AHD (777 
DAC LAYEF: 
JM:::; GETASS 
LAC PAD AD 
LAC (40 
LAC PADD IA 
SAD LA'/ER 
TAD SPACE* /~·JITH ROUHD OFF ALLmJA~iCE (+49) 
DAC PADDIA 
XCT* X'y'CHOP / UPDATE:::; ZEMD IF t"lECESSARY 
1•·7 ~L HSCA~i 
,JMP PLUPX / CotHINUE 

/ 
/ ALL PADS TESTED. t·1m.1 START OH ROUTES 
,/·· 

RLUP>< LAC HSCAt1 
SAD HREHD 
JMP HOlAJZAT 
LAC* H'.'.:;CAH 
LMO / STORE COP\' 
DAC XP 
ViZ HS CAN 
LAC* HS CAN 
AND ( 1777 
DAC 'rP 
DAC TV 1 
LAC* HS CAN 
AND ( 2000 
DAC MARhl 
LLS 3 / GET f....JIDTH FROM MO COP'! 
mm (7 
TAD TRhAD 
DAC ~~\'DE2 
LAC* f..J'y'DE2 
AND (777 /CHANGE HERE IF DIFFERENT TRACh WIDTHS ALLOl.<JED 
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1920 03170 P. 044213 F: DAC WVDE2 / WIDTH OF F:OUTE. THOU UNITS 
'1921 03171 P. 202214 P. LAC ><P 
1922 03172 P. 652000 A LMO 
1923 03173 P. 5~~H3320 P. Arm ( 1777 
1s124 03174 P. 042214 P. DAC ><P 
l':l25 03175 P. 04422E; F: DAC TX 1 
1926 03176 P. 641[102 A LACO 
1927 03177 P. 506312 F: AND (2000 
1928 03200 p 

' 741200 A srrn 
1 ::i29 03201 P. 603216 P. JMP HOP Tl / HO PLATED THROUGH HOLE 
1930 032i:'.12 P. 206303 P. LAC ( 002001 
1 :i31 03203 F: 401707 p 

' ><CT STOP /NOP FOP. SIDE L SvJHA FOP. SIDE 2 
1932 03204 F: 506236 P. AND (777 
l'.333 03205 P. 046163 P. DAC LA'/EP. 
1934 032(H3 P. 104010 F: JMS GETAS'.3 
1935 03207 F: 200013 F: LAC PAD AD 
1936 032 1 [1 F: 206304 F: LAC (40 
1937 03211 F: 750000 A CLA 
1938 03212 F: 546163 F: SAD LA\'EF: 
1939 03213 F: 346202 F: TAD ::;PACE 
1940 03214 F: 044225 P. DAC PADDIA /JN THOU UNITS ( IHCLUD ING TOLERANCE) 
1941 03215 F: 423471 F: ><CT* ><'/CHOP / UPDATE ZEMD IF P.EOUIHED 
1942 / 

1943 / REPEAT FOP. OTHEF: EHD OF ROUTE 
1:~144 / 

1945 [13216 F: 444202 F: NOPTl I "::;z HSCAN 
1946 03217 F: 2242[12 F: LAC* HSCAH 
1947 03220 P. 65200[1 A LMO 
1948 03221 F: 506320 F: AND ( 1777 
1 ::q9 03222 F: [142214 P. DAC XP 
1 ::i50 03223 F: 044227 F: DAC T><2 
l '.351 03224 F: 444202 F: ISZ HS CAN 
1 ~=~52 03225 F: 224202 F: LAC+: H'3CAN 
1 :i53 03226 F: 506320 F: Atm ( 1777 
1954 03227 F: 042215 F: DAC \'P 
l~:l55 [13230 F: 044231 F: DAC TV2 
1 ~1 5'.3 03231 F: 224202 F: LAC* HS CAN 
1%7 03232 F: 506312 F: mm (2000 
l':l58 03233 F: 046166 P. DAC MAP.h2 
1 ::JS'.:j [13234 F: 641002 A LACQ 
1%0 03235 F: 506312 F: mm (20[HJ 
1%1 03236 P. 741200 A SNA 
1%2 03237 F: 603254 F: JMP t·WPT2 
l':l63 03240 F: 206303 F: LAC (002001 
1964 03241 F: 401707 F: ><CT STOP 
1965 03242 F: 506236 F: AND (777 
1 ::i6E; 03243 F: 046163 F: DAC LA\'EP. 
l ':H:;7 03244 P. 1040 1[1 F: ,JM:3 GE TASS 
19~~;:3 03245 F: 200013 F: LAC PAD AD 
l '.~H39 03246 F: 206304 P. LAC (40 
1970 03247 P. 206245 F: LAC ([1 

1 ::i71 03250 F: 546163 F: SAD LA\'EF: 
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1972 03251 R 346202 R TA~ACE 
1973 03252 R 044225 R DAC ADDIA 
1974 03253 R 423471 R XCT* XYCHOP / UPDATE ZEND IF REQ 
1'.W5 03254 R 444202 R NOPT2 ISZ HS CAN / PTS TO NEXT SEGMENT 
1sm; (13255 R 204146 R LAC MODE 
1Sl77 03256 R 54E;234 R SAD (2 
197:3 03257 R 603773 R ,JMP \'RTST / TEST FOR 'y' LIHE AND CONTINUE 
197~:) 03260 R E;03472 R JMP XRTST / TEST FOR x LINE AND CONTirWE 
1 ~~:3[1 / 

1 Sn31 / E><IT INSTRUCTIONS FOR Hm~FAR 
l~H::2 / 

19:33 03261 R 204223 R HQl..JZAT LAC zrnD 
19:34 03262 R E;2175l3 R JMP* Hm,JFAR 
19B5 / 

19:36 / SUBROUTINE XCHOP. UPDATES ZEND IF NECESSARY 
19:37 /.~ PAD AGA Itt3T >< LINE 
19E::3 / 

19E:9 03263 R 740040 A ><CHOP ><>< 
1Sl90 03264 R 204225 R LAC PADDIA 
1 si91 032E;5 R 344127 R TAD WYDE / ~·.JIDTH OF ROUTE 
1 s~~~2 03266 R 652000 A LMQ 
1 ~=l93 032{37 R 754000 A CLA ! CLL 
1 SlSl4 03270 F: 640323 A DIV 
l':l95 03271 R 000062 A 62 
1 ~39G 03272 R 641002 A LACG! 
1 si::J7 03273 R 046176 R DAC RADIUS# / PAD RAD. 
1~~9:3 03274 F: 044134 F: DAC MZATT 
1 ::i ::l ~=) 03275 R 342215 F: TAD yp 
2000 03276 R 046220 R DAC \'PU# / UPPEF: PAD LIMIT 
2001 03277 F: 204134 R LAC MZATT 
2002 03300 F: 74mJ31 A TCA 
2003 03301 R 342215 F: TAD yp 
2004 03302 R 046216 R DAC 'IPL* / LQl,JEF: PAD LIMIT 
2005 03303 F: 204221 R LAC Z'y'S 
2006 03304 R 740031 A TCA 
2007 03305 R 346216 F: TAD YPL 
200:3 03306 R 740100 A SMA 
2oo::i 03307 R 623263 F: JMP* XCHOP / NOT OBSTACLE YPL > Z'IS 
2010 03310 F: 20,;220 F: LAC YPU 
2011 03311 R 740031 A TCA 
2012 03312 F: 344221 R TAD Z'/S 
2013 03313 R 7 40100 A SMA 
2014 03314 R 623263 F: JMP* XCHOP / rWT OBSTACLE YPU < Z\'S 
2015 / 

2016 / PAD IS NO~·.J IDENTIFIED AS A POSSIBLE OBSTACLE 
2017 / 

201:3 03315 F: 204224 F: LAC DIHN 
2019 03316 R 740200 A SZA / DIRH =0 FOR WE DIRECTION 
2020 03317 R 603323 R ,JMP RAD Oh / +lJE RAD 1'JArHED 
2021 03320 F: 206176 R LAC RAD IU:3 
2022 03321 R 7 40031 A TCA 
2023 03322 R 046176 R DAC RAD I U:3 
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2024 03323 R 206176 R RADOK LAC RADIUS 
2025 03324 R 342214 R TAD XP / CRITICAL EDGE 
2026 03325 R 044134 R DAC MZATT 
2027 03326 R 101254 R JMS BETWEN 
2028 03327 R 004134 R .DSA MZATT 
2029 03330 R 004220 R .DSA ZXS 
2030 03331 R 004223 R .DSA ZEND 
.2031 03332 R 740200 A SZA 
2032 03333 R 603337 R JMP .+4 
2033 03334 R 204134 R LAC MZATT 
2034 03335 R 044223 R DAC ZEND 
2035 03336 R 623263 R JMP* XCHOP 
2036 03337 R 101254 R JMS BETWEN 
2037 03340 R 004220 R .DSA ZXS 
2038 03341 R 004134 R .DSA MZATT 
2039 03342 R 002214 R .DSA XP 
2040 03343 R 740200 A SZA 
2041 03344 R 603350 R JMP .+4 
2042 03345 R 204220 R LAC zxs 
2043 03346 R 044223 R DAC ZEND 
2044 03347 R 603356 R JMP .+7 
2045 03350 R 206176 R LAC RADIUS 
2046 03351 R 740031 A TCA 
2047 03352 R 342214 R TAD ><P 
2048 03353 R 044136 R DAC TEMP / NON CR IT EDGE 
2049 03354 R 544220 R SAD ZXS 
2050 03355 R 623263 R JMP* XCHOP / JUST SCRAPES IN 
2051 03356 R 206203 R LAC SQFLG* 
2052 03357 R 741200 A SNA 
2053 03360 R 603371 R JMP RND 
2054 03361 R 204136 R LAC TEMP 
2055 03362 R 101254 R JMS BETWEN 
2056 03363 R 004220 R .DSA ZXS 
2057 03364 R 004136 R .DSA TEMP 
2058 03365 R 004134 R .DSA MZATT 
2059 03366 R 740200 A SZA 
2060 03367 R 623263 R JMP* XCHOP 
2061 03370 R 603461 R JMP SQFAIL / FAILED HERE ON SQUARE END TEST 
2062 03371 R 206153 R RND LAC ENDFLG 
2063 03372 R 741200 A SNA 
2064 03373 R 603377 R JMP CHEK 
2065 03374 R 204127 R LAC WYDE 
2066 03375 R 744020 A RCR /D WIDE BY TWO 
2067 03376 R 044171 R DAC OF SET 
2068 03377 R 103412 R CHEI~ JMS PTXCH /TO CHECK VALIDITY 
2069 03400 R 623263 R JMP* XCHOP 
2070 / 

2071 / SUBROUTINE YCHOP. PAD AGAINST Y LINE 
2072 / 
2073 03401 R 740040 A YCHOP XX 
2074 03402 R 202214 R LAC XP 
2075 03403 R 652000 A LMQ 
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20?6 03404 R 202215 R 
20?? [13405 R 042214 R 
20?8 03406 R 641002 A 
20?9 03407 R 042215 R 
2080 0341D R 103263 R 
20:31 03411 R 623401 p 

' 
2082 
20C:3 
20::::4 
2085 03412 R ?40040 A 
2086 03413 R 204225 R 
2087 03414 R 34412? R 
2088 03415 P. 723720 A 
208~} 03416 P. ?44020 A 
2[190 0341? P. 144134 R 
2091 03420 P. 144215 P. 
20~:'2 03421 P. 652000 A 
2093 03422 R 740031 A 
2094 03423 P. 102656 P. 
2o::l5 
20% 
2097 
2 0 ~=~ ::: 03424 P. 202214 P. 
20'.:is 03425 R 740031 A 
2100 03426 P. 344220 P. 
2101 0342? P. 741100 A 
2102 03430 P. 740031 A 
2103 03431 R ?44000 A 
2104 03432 P. 653122 A 
2105 03433 P. 000031 A 
2 H'.H3 03434 R 641002 A 
210? 03435 R 344171 P. 
2108 03436 P. 652000 A 
210'.:j 0343? R 1441?1 P. 
21 10 03440 R 102656 R 
211 1 03441 F: 202215 F: 
21 1 ·~· '-- 03442 P. 7 40031 A 
21 13 03443 R 344221 R 
21 14 03444 P. 7411[10 A 
21 15 03445 P. 740031 A 
21 16 03446 P. ?44000 A 
21 1? 03447 R (:;53122 A 
21 10 '-' 03450 P. 000031 A 
21 19 03451 P. 641002 A 
2120 03452 R 3441?2 R 
2121 03453 R 652000 A 
2122 03454 P. 102656 P. 
2123 03455 P. 204134 R 
2124 03456 P. ?40100 A 
2125 03457 P. 623412 P. 
2126 03460 R 144172 P. 
212? 03461 P. 206231 R 

MA NH AT 

LA~ DAC' P / SWAP ~· yp so THAT 
LACQ / XCHOP CAN BE USED 
DAC \'P 
,JMS XCHOP 
,JMP* \'CHOP 

/ 
/ SUBS TO TEST P T HOLE CLEARANCES 
/ 
PTXCH XX 

LAC PADDIA 
TAD ~~'r'DE 
AAC -60 /CHANGE ROUNDIN ERP.OR CORRECTION TO 1 
P.CP. /DIVIDE BY 2 
DZM TOP 
DZM BOTT 
LMO 
TCA 
,JMS MUL TT / - AC SO. 

/ 
/ NOW ADD IN X SO + Y SQ 
/ 

LAC ><P 
TCA 
TAD Z><'.:; 
SPA 
TCA 
CLL 
MUL 
31 
LACQ 
TAD OFSET 
LMQ 
DZM OFSET 
JMS MULTI / X SQ ADDED 
LAC \'P 
TCA 
TAD ZYS 
SPA 
TCA 
CLL 
MUL 
31 
LACQ 
TAD OViET2 
LMO 
JMS MULTT 
LAC TOP 
SMA 
,JMP* PT><CH / DI ST. OK 
DZM OFSET2 

SOFA IL LAC ( 1 
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2128 
2129 
2130 
2131 
2132 
2133 
2134 
2135 
2136 
2137 
2138 
2139 
2140 
2141 
2142 
2143 
2144 
2145 
2146 
2147 
2148 
2149 
2150 
2151 
2152 
2153 
2154 
2155 
2156 
2157 
2158 
2159 
2160 
2161 
2162 
2163 
2164 
2165 
2166 
2167 
2168 
2169 
2170 
2171 
2172 
2173 
2174 
2175 
2176 
2177 
2178 
2179 

MANHAT SRC 

03462 R 046157 R 
03463 R 204220 R 
03464 R 621756 R 

03465 R 103263 R 
03466 R 103401 R 
03467 R 103412 R 
03470 R 740000 A 
03471 R 740040 A 

03472 R 204230 R 
03473 R 740031 A 
03474 R 344231 R 
03475 R 741200 A 
03476 R 603144 R 
03477 R 043604 R 
03500 R 204127 R 
03501 R 344213 R 
03502 R 346202 R 
03503 R 652000 A 
03504 R 754000 A 
03505 R 640323 A 
03506 R 000062 A 
03507 R 641002 A 
03510 R 723777 A 
03511 R 044134 R 
03512 R 203604 R 
03513 R 741100 A 
03514 R 603525 R 
03515 R 204231 R 
03516 R 344134 R 
03517 R 044176 R 
03520 R 204134 R 
03521 R 740031 A 
03522 R 344230 R 
03523 R 044174 R 
03524 R 603552 R 
03525 R 740031 A 
03526 R 043604 R 
03527 R 204230 R 
03530 R 652000 A 
03531 R 204231 R 
03532 R 044230 R 

MAN HAT 

DAC FALG / SET ERROR IND 
LAC ZXS 
JMP* HOWFAR / EXIT FROM HOWFAR 

/ 
/ 
/ LINKAGE FOR XCT INSTRUCTIONS 
/ 
XCHOPP JMS XCHOP 
YCHOPP JMS YCHOP 
PTXCHP JMS PTXCH 
PTYCHP NOP 
XYCHOP XX 
/ 
/ 
/ ROUTINE XRTST TESTS A SEGMENT AGAINST 
/ AN X LINE BY CALCULATING 
/ X=Xl+ CX2-XllCYP-Yll / CY2-Yl) 
/ CHECKS INSIDE RECTANGLE FIRST 
/ 
XRTST LAC TYl 

TCA 
TAD TY2 
SNA 
JMP RLUPX /HORIZ LINE 
DAC DELLY 
LAC WYDE 
TAD WYDE2 
TAD SPACE 
LMQ 
CLA!CLL 
DIV' 
62 
LACQ 
AAC -1 
DAC MZATT / CLEARANCE REQUIRED IN THOU UNITS 
LAC DELLY 
SPA 
JMP TYlBIG 

DYP LAC TY2 
TAD MZATT 
DAC YU 
LAC MZATT 
TCA 
TAD TYl 
DAC YL 
JMP DYPOS 

TYlB IG TCA 
DAC DELLY 
LAC TYl 
LMQ 
LAC TY2 
DAC TYl 
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2180 03533 P. 641002 A rn• 2181 03534 P. 044231 P. DAC TY2 
2182 03535 P. 204226 P. LAC TXl 
2183 03536 P. 652000 A LMQ 
2184 03537 P. 204227 P. LAC T><2 
2185 03540 P. 044226 P. DAC TXl 
2186 03541 P. 641002 A LACO 
2187 03542 p 

' 044227 P. DAC TX2 
2188 03543 P. 206165 P. LAC MAP.Kl 
21::1~~ 03544 p 

' 652000 A U10 
2190 03545 P. 206166 P. LAC MAP.K2 
2191 03546 P. 046165 P. DAC MAP.Kl 
2192 03547 P. 641002 A LACQ 
2193 03550 P. 0461E;6 P. DAC MAP.K2 
21Sl4 03551 P. 603515 P. JMP DYP / DEL TAY IS NOW POS ITIIJE 
2195 03552 P. 101254 P. D\'POS JMS BEmEN 
21% 03553 P. 004221 P. .DSA ZY'S 
2197 03554 P. 004176 P. .DSA \'LI 
2198 03555 P. 004174 P. .DSA \'L 
2199 03556 P. 740200 A SZA 
2200 03557 P. 603144 P. JMP P.LUP>< / NOT CR IT I CAL 
2201 03560 P. 146147 P. DZM ANGHm* / ANGLED LINE INDICATOR 
2202 / 

2203 / CH Em FOR ANGLED L I~lE 
2204 / 

2205 035E; 1 R 144217 P. DZM HHIND 
2206 035E;2 R 204226 R LAC TXl 
2207 03563 R 740031 A TCA 
220:=: 03564 P. 344227 P. TAD TX2 
2209 03565 R 741200 A SMA 
2210 03566 P. 603621 P. JMP HH0+1 / DEL TAX 0 
2211 03567 P. 741100 A SPA 
2212 03570 R 102652 R JMS NEGAT 
2213 03571 R 043602 R DAC DELLX 
2214 03572 R 446147 R ISZ ANGHm / ANGLED LrnE 
2215 03573 R 204230 P. LAC T\'l 
2216 03574 R 740031 A TCA 
2217 03575 R 344221 P. TAD Z\'S 
2218 03576 R 741100 A SPA 
2219 03577 R 102{352 R JMS NEG AT 
2220 03600 R 744000 A CLL 
2221 03601 P. 653122 A MUL 
2222 03602 P. 000000 A DELLX 0 
2223 03603 R 640323 A D II) 

2224 03604 P. 000000 A DELL\' 0 
2225 03605 P. 741400 A SZL 
2226 03606 R 603144 R JMP RLUPX / ~Kl CROSS D IV'ISION OV'ERFLOWED 
.-. .--.·-·"? c.c.c. ( 03607 R 046200 R DAC REMAIN* / REMAINDER 
2228 03610 P. 204217 R LAC HHIND 
2229 03611 R 506231 R AND ( 1 
2230 03612 R 044217 R DAC HHIMD 
2231 03613 R 7412E10 A SNA 
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2232 03614 R 603620 R JMP HH0 
2233 03615 R 641002 A LACQ 
2234 03616 R 740031 A TCA 
2235 03617 R 652000 A LMQ 
2236 03620 R 641002 A HH0 LACQ / CORRECT SIGN 
2237 03621 R 344226 R TAD TX1 
2238 / 

2239 / NOW PRETEND THE POINT IS A PAD SO THAT WE CAN USE 
2240 / THE SAME SUBROUTINE FOR UPDATING ZEND 
2241 / 
2242 03622 R 042214 R DAC XP 
2243 03623 R 204213 R LAC WYDE2 
2244 03624 R 744020 A RCR 
2245 03625 R 044225 R DAC PADDIA 
2246 03626 R 206165 R LAC MARK1 
2247 03627 R 741200 A SNA /FIRST SEGMENT 
2248 03630 R 603652 R JMP NOTFST 
2249 03631 R 204221 R LAC ZYS 
2250 03632 R 740031 A TCA 
2251 03633 R 344230 R TAD TY1 
2252 03634 R 744000 A CLL 
2253 03635 R 657122 A MULS 
2254 03636 R 000031 A 31 
2255 03637 R 641002 A LACQ 
2256 03640 R 741100 A SPA 
2257 03641 R 723001 A AAC 1 
2258 03642 R 344225 R TAD PADD IA 
2259 03643 R 044172 R DAC OFSET2 
2260 03644 R 741100 A SPA 
2261 03645 R 603652 R JMP NOTFST /NO OFFSET 
2262 03646 R 740031 A TCA 
2263 03647 R 344225 R TAD PADD IA 
2264 03650 R 740100 A SMA /NO OFFSET REQUIRED 
2265 03651 R 603676 R JMP NOTLST 
2266 03652 R 206166 R NOTFST LAC MARK2 
2267 03653 R 741200 A SNA /LAST SEGMENT 
2268 03654 R 603675 R JMP NOTLST-1 
2269 03655 R 204231 R LAC TY2 
2270 03656 R 740031 A TCA 
2271 03657 R 344221 R TAD ZYS 
2272 03660 R 744000 A CLL 
2273 03661 R 657122 A MULS 
2274 03662 R 000031 A 31 
2275 03663 R 641002 A LACQ 
2276 03664 R 741100 A SPA 
2277 03665 R 723001 A AAC 1 
2278 03666 R 344225 R TAD PADDIA 
2279 03667 R 044172 R DAC OFSET2 
2280 03670 R 741100 A SPA 
2281 03671 R 603675 R JMP NOTLST-1 
2282 03672 R 740031 A TCA 
2283 03673 R 344225 R TAD PADDIA 
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2284 03674 R 741100 A SPiii' 
2285 03675 R 144172 R DZM OFSET2 
2286 03676 R 204221 R NOTLST LAC ZYS 
2287 03677 R 740031 A TCA 
2288 03700 R 344231 R TAD r~l2 

2289 03701 R 741100 A SPA 
22'.:H3 03702 R 603713 R JMP ABOl;E /ZYS>T'r'2 
22~31 03703 R 204221 R LAC ZYS 
2292 03704 R 740031 A TCA 
22~33 03705 R 344230 R TAD T'r'l 
22~34 03706 R 740100 A SMA 
22~35 03707 R 603723 R JMP BELm.J /Z'·lS< T'.,.-' 1 
2296 03710 R 204221 R LAC Z\'S 
2297 03711 R 042215 R DAC '/P /TRUE PAD POSITION 
2298 03712 R 603732 R .JMP BEE TV.JN 
229~=~ 03713 R 344221 R ABOk'E TAD ZYS 
2300 03714 R 042215 R DAC yp /TRUE PAD POSITION 
2301 03715 R 206166 R LAC MARK2 
2302 03716 R 741200 A strn 
2303 03717 R 603732 R JMP BEETV.JN 
2304 03720 R 204225 R LAC PADDIA 
2305 03721 R 044172 R DAC OFSET2 
23EH3 03722 R 603732 R JMP BEE TV.JN 
2307 03723 F: 344221 R BELOW TAD ZYS 
2308 03724 R 042215 R DAC 'r'P 
2309 03725 R 206165 R LAC MARK1 
2310 03726 R 741200 A StiA 
2311 03727 R 603732 R JMP BEETWN 
2312 03730 R 204225 R LAC PADDIA 
2313 03731 R 044172 R DAC OFSET2 
2314 03732 R 204213 R BEETWN LAC vJ\'DE2 
2315 03733 R 346202 R TAD SPACE /INCLUDES ROU~m OFF ERROR CORRECTION 
2316 03734 R 044225 R DAC PADD IA 
2317 / 

2318 / ROUrmoFF ERROR CORRECTION 
2319 / 

2320 03735 R 206147 R LAC AHGIND 
2321 03736 R 741200 A Sr-lA 
2322 03737 R E;t33770 R JMP ~-JIDED / NOT ANGLED LINE 
2323 0374EJ R 206200 R LAC REMA IN 
2324 03741 P. 741200 A SNA 
2325 03742 R 603761 R JMP l..JIDEH / LIHE CROSSES EXACT GRIDD POSri 
2326 03743 R 204224 R LAC DIRH 
2327 03744 R 740200 A SZA / 0 FOR +V-'E DIRECTION 
2328 03745 R 603755 R JMP THRE04 / CASE 7 _, OR 4 
2329 03746 R 204217 R LAC HHIND 
233~) 03747 R 741200 A SHA 
2331 03750 R 603761 R JMP l,JIDEH / CA'.3E 1 D IRH=O HHIND=0 
2332 03751 R 202214 R LAC XP 
2333 03752 R 723777 A AAC -1 
2334 03753 R 042214 R DAC ><P 
2335 03754 R 603761 R ,JMp ~~IDEH / CASE 2 DIRN =O HHIND 
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2336 
2337 
2338 
2339 
2340 
2341 
2342 
2343 
2344 
2345 
234~; 

2347 
2348 
2349 
2350 
2351 
2352 
.-• ...,c,..., 
.::. .:1._1.j 

2354 
2355 
2356 
2357 
2358 
235'.j 

. 2360 
2361 
2362 
23~33 
2364 
2365 
23G6 
23G7 
2368 
23,39 
2370 
2371 

2374 
2375 
2376 
2377 
237::: 
2379 
23t3[1 
23El 1 
2382 
231::3 
2384 
23t:5 
2386 
·-17C:1'7 
.:'.:......JLI I 

MANHAT SP.C 

03755 P. 
03756 p 

' 
03757 R 
03760 R 
03761 R 
03762 R 
03763 R 
03764 R 
03765 R 
03766 p 

' 
03767 R 

03770 R 
03771 R 
03772 p 

' 

03773 R 
03774 R 
03775 R 
03776 H 
03777 R 
04000 R 
04001 R 
04002 R 
04003 R 
04004 R 
04005 R 
04006 R 
04007 R 

204217 P. 
7 40200 A 
603761 R 
442214 R 
204225 R 
744t110 A 
344225 R 
344127 R 
723747 A 
744020 A 
044225 P. 

1032E;3 R 
144172 F: 
603144 R 

204226 R 
652000 A 
204230 R 
044226 R 
641002 A 
044230 R 
204227 R 
652000 A 
204231 R 
044227 R 
6410[12 A 
044231 R 
603472 R 

641000 A 

MAN HAT 

THRE04 UK HHIND 
SZA 
JMP ~·JIDEN / CASE 4 D If.:N NE 0 HHIND HE 0 
ISZ :X:P 

WIDEN LAC PADDIA 
RCL / *2 
TAD PADDIA 
TAD ~~\'DE 
AAC -31 
RCF: 
DAC PADD IA / ROUNDOFF ADJ. FOR m~GLES > 42 DEGS. 

/ 
WIDED Jt't3 :X:CHOP 

DZM OFSET2 
,JMp RLUP>< 

/ 
/ ROUT! NE \'P.TST. CUHN IHGL \' TE~3TS AGA !HST AN 
/ XSEG B\' SWAPPING ALL THE VARIABLES AND THEH USING 
/ ><RTST. THE LOGIC OF fiLL TH I~; MA\' SEEM STRAt·~GE 
/ 
\'P.T:;T LAC TX1 

LMO 
LAC T'r'l 
DAC T><1 
LACO 
DAC T\' 1 
LAC TY'=• '"-
LMO 
LAC T\'2 
DAC T><2 
LACO 
DAC T\'2 
JMP ><RTST 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

GET ASSIGNMENT OUT OF NEl-J ST\'LE ASS IGHMENT TABLE. 
CALL IS:-

/ 
/ 
/ 
/ 
/ 
/ 
/ 

LTMS* 
LAC 
LAC 
LAC 
~3AD 

/ 
ECLA=641000 
/ 

GE TASS 
TABLE ADDRESS 
LENGTH OF FIXED PART OF TABLE 
A~:;s I G~lMEt'ff CODE 
LA'JEP. NUMBER 
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2388 
2389 
2390 
2391 
2392 
2393 
23'.34 
2395 
239~3 
239? 
2398 
2399 
240[1 
2401 
24[12 
2403 
2404 
2405 
2406 
2407 
2408 
2409 
2410 
2411 
2412 
2413 
2414 
2415 
2416 
2417 
241:3 
2419 
2420 
2421 
2422 
2423 
2424 
2425 
2426 
2427 
2428 
2429 
2430 
2431 
2432 

49 MRNHRT SP.C 

04010 R 000000 A 
04011 R 424010 R 
04012 R 044055 R 
04013 R 444010 R 
04014 R 424010 R 
04015 R 044056 R 
04016 R 444010 R 
040 17 R 424010 R 
04020 R 721000 A 
04021 R 444010 R 
04022 R 234055 R 
04023 R 653605 A 
04024 R 741200 A 
04025 R 604052 R 
04026 R 721000 A 
04027 R 640604 A 
04030 R 641611 A 
04031 R 044057 R 
04032 R 204055 R 
04033 R 344056 R 
04034 R 723777 A 
04035 R 044055 R 

0403(3 R 234055 R 
04037 R 653605 A 
04040 R 721000 A 
04041 R 641604 A 
04042 R 424010 R 
04043 R 604053 R 
04044 R 724000 A 
04045 R 740200 A 
04046 R 604036 R 
04047 R 204057 R 
04050 R 444010 R 
04051 R 624010 R 

04052 R 640604 A 
04053 R 641611 A 
04054 R 604050 R 

04055 R 000000 A 
04056 R 000000 A 
04057 R 000000 A 

MRNHAT 

G~0 
XCT* 
DAC 
ISZ 
XCT* 
DAC 
ISZ 
XCT* 
PAX 

GE TASS 
BASE 
GETA'.3S 
GETAS'.3 
FI:~'. 
GE TASS 
GE TASS 

/ 
LUPZ 

LEX IT 

/ 
FOUND3 
FOUNDl 

/ 

ISZ GETA:3S 
LAC* BASE,X 
LMO!ECLA!LLS 5 
9rn 
JMP 
PAX 

FOUND3 

LLS 4 
ECLA ! LLS 
DAC AS~; IGN 
LAC BASE 
TAD FD< 
AAC -1 
DAC BASE 

LAC* BASE.X 
LMO!ECLA!LLS 5 
PAX 
ECLA!LLS 
XCT* GE TASS 
JMP FOUt·m 1 
PXA 
SZA 
JMP 
LAC 
ISZ 
JMP* 

LUPZ 
A~;S IGN 
GETA'.3S 
GE TASS 

LLS 4 
ECLA!LLS 
JMP LE><IT 

/ASSIGNMENT TABLE ADDRESS 

/LENGTH OF FIXED PART OF TABLE 

/GET PRINCIPAL ASSIGNMENT 
/GET REASS. POINTER 

/NO REASSIGNMENTS 

/MO~'E ASS. TO TC:if' OF MO 
11 

/BASE ADDRESS OF REASSIGNMENTS 

4 
/SAD LAYER NUMBER 
/YES. RIGHT LAYER 

/MORE REASSIGHMENTS 

11 

BASE /ASSIGNMENT TABLE ADDRESS 
FIX /LENGTH OF FIXED PORT ION OF ASS I G~mENT TABLE 
ASSIGN /HOLDS ASSIGNMENT VALUE WHILE SERRCHIHG FOR RN EXCEPTION 

/ ON THAT LA'y'ER 
.EJECT 
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2433 / END OF HOW FAR. THREE LOUD CHEERS. 
2434 / 

2435 / 

2436 / MAN HAT AND HOl,JFAR S'·!MBOL TABLE 
2437 / 

2438 04060 R 000000 A TRElX 0 / COUNT 
2439 04061 R 000000 A 0 / Xl 
2440 04062 P. 000000 A 0 / Yl 
2441 04063 R 000000 A 0 / x 
2442 04064 R ooomrn A 0 / y 
2443 04065 R 000000 A 0 / >< 
2444 04066 R 000000 A 0 / y 
2445 04067 R 000000 A TP.E 1 Y 0 / COUNT 
2446 04070 P. 000000 A 0 / Yl 
2447 04071 R 000000 A 0 / Xl 
2448 04072 P. 000000 A 0 / \~ 

2449 04073 P. 000000 A 0 / >< 
2450 04074 F: 000000 A 0 ./' \.1 
2451 04075 F: ommoo A 0 / >< 
2452 04076 F: 000000 A TP.E2X 0 / COUNT 
2453 04077 F: 000000 A 0 / 

o,.;.-, 
,·"'·,C. 

2454 04100 R 000mrn A 0 / 1~l2 

2455 04101 P. 000000 A 0 / ~..) 

('\ 

2456 04102 F: 000000 A 0 / ·' •y• 
2457 04103 F: 000000 A 0 / >< 
2458 04104 F: 000000 A 0 / '-( 

245'.:l 04105 R EHJ0000 A TP.E2V 0 / COUNT 
2460 04106 F: 000000 A 0 / \'2 
2461 04107 R 000000 A 0 / X2 
2462 04110 F: 000000 A 0 / '·/ 
2463 04111 F: 000000 A 0 / x 
2464 04112 R 000000 A 0 / y 
24E;5 04113 R 00[HJ00 A 0 / x 
2466 04114 F: 004142 R STR>< .DSA Xl 
2467 04115 P. 004143 P. . D'.3A '/ 1 
2468 04116 F: 004144 R FINX .DSA X2 
2469 04117 F: 004145 R .DSA '/2 
2470 04120 F: 000000 A Tli< 0 / POINTER TO TP.ElX ARRAY 
2471 04121 F: 000000 A Tl'/ 0 / POitHEH TO TP.ElV 
2472 04122 F: 000000 A T2>< 0 / TRE2X 
2473 04123 F: 000000 A T2\' 0 / TRE2\' 
2474 04124 R 000000 A NOFCNS 0 
2475 04125 F: 000000 A SCAN 0 
2476 04126 F: 000000 A END CO 0 
2477 04127 F: 000000 A ~NDE 0 / WIDTH OF ROUTE BEING MANHATTED 
2478 04130 F: 000000 A PSTAF:T 0 / '.3TAF:TING PAD 
2479 04131 P. 000000 A PFHH'.3 0 / FINISH IMG PAD 
2480 04132 F: 000000 A BA'.3EX 0 
2481 04133 p 

' 000000 A BASE\' 0 
2482 04134 F: 000000 A CF.PT 0 
2483 04135 R 000000 A CNTP. 0 
2484 0413G F: 000000 A TEMP 0 
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2485 04137 R 000000 A ~gisra 2486 04140 R 000000 A /-NO OF SEGMENTS IN ROUTE BEING MANHATTED 
2487 04141 R 000000 A SYDE 0 / SIDE OF ROUTE SEGMEHTS 
24B:3 04142 R 000000 A Xl 0 / SEGMEHTS ARE FROM 
2489 04143 R 000000 A \' 1 0 / >< 1 Yl 
249[1 [14144 R 000000 A X2 [1 / TO X2'y'2 
2491 04145 R 000000 A Y2 0 / ON S'/DE 
2492 0414•3 R 000000 A MODE 0 / HOWFAR INDICATOR 
2493 04147 R 0000[10 A XIHD 0 / HOWFAR INDICATOR 
2494 0415[1 p 

' 000000 A YIMD 0 / OR THIS ONE 
2495 04151 R 000000 A CCNTRR 0 / TREE SEGMEHT COUNTER 
2496 04152 R 000000 A ZIND1 0 / TREl INDICATOR 
2497 04153 R 000000 A Z IHD2 0 / TRE2 It-JD ICATOR 
2498 04154 R 000000 A Zl 0 / 

24'.39 04155 R 000000 A Z2 0 / SEGMEHT COORD HlATES 
2500 04156 R 000000 A ~·J 0 / 

2501 04157 p 
' 000000 A ZSCAN2 0 / POIHTER IN " .~ .... Ol)ER TESTS 

2502 04160 R 00[100[1 A ~JOSEGS 0 / NO OF ::;EGS IN TREE 
2503 04161 R 000000 A ><X 1 0 
2504 04162 R 00000[1 A XX2 0 
2505 041 i;3 R OEnJOOO A Y\'1 0 
2506 04164 R 0000[10 A 'y'Y2 0 
2507 04165 R 000000 A ~~PO IHTS 0 / USED TO CON'.:;TITUTE ROUTE 
250E: 04166 R 000000 A POIMT 0 
2509 04167 R 000000 A XCROSS 0 / >< l-'ALIJE AT TREE INTERSECTION 
2510 04170 R 000000 A \'CROSS 0 / y l-'ALIJE AT TREE IHTERSECTION 
2511 / 

2512 / HOl,JFAR VARIABLES 
2513 / 

2514 04171 F: 000000 A OF SET 0 /OF TRACKS FROM PADS 
2515 04172 R 000000 A OFSET2 0 
2516 04173 R 000000 A XL 0 / 

2517 04174 R 000000 A YL 0 / l,JINDOl-<J IH ~,JH ICH OBSTACLES l...JILL 
2518 04175 R 000000 A XU 0 / BE CONSIDERED 
2519 04176 R 000000 A YU 0 / 

2520 04177 R 000000 A HZOT 0 
2521 04200 R 0000[10 A RELPT6 0 
·:JC'·-··::i 
L...._IC.1- 04201 R 000000 A NPADS 0 
·-1 C'·I..., 
C.Jc..=i 04202 R 000000 A HS CAN 0 / POINTER 
2524 04203 R 000000 A HREHD 0 / PTR TO nm OF STORES SEGS (+1) 
2525 04204 R 000[100 A HRSTRT 0 / PTR TO EHD OF STORES PADS ( +l) 
2526 04205 R 000000 A HXl 0 / 

2527 042% R 000000 A HYl 0 / COORD !HATES OF SEGMEHT 
2528 04207 R 000000 A HX2 0 / ON ::;IDE HS IDE 
252:3 04210 R 000000 A H'l2 0 / 

2530 04211 R 000000 A HS IDE 0 
2531 04212 R 000000 A HSEGS 0 / SEGMEtff COUHTER 
2532 004141 R SIDE=SYDE 
2533 04213 R 000000 A t.<lIDE 0 .. /· kJIDTH OF ROUTES TE'.:;TED. TOP 3 BITS 
2534 04214 R 000000 A CS CAN 0 
2535 004134 R TOP=CRPT 
2536 04215 R 000000 A BOTT 0 
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2537 
2538 
2539 
2540 
2541 
2542 
2543 
2544 
2545 
2546 
2547 
2548 
2549 
2550 
2551 
2552 
2553 
2554 
2555 
2556 

MANHAT SRC MA NH AT 

04216 R 
04217 R 
04220 R 
04221 R 
04222 R 
04223 R 
04224 R 
04225 R 

04226 R 
04227 R 
04230 R 
04231 R 

04232 R 
04522 R 
04660 R 
05016 R 

06223 R 
06224 R 
06225 R 
06226 R 
06227 R 
06230 R 
06231 R 
06232 R 
06233 R 
06234 R 
06235 R 
06236 R 
06237 R 
06240 R 
06241 R 
06242 R 
06243 R 
06244 R 
06245 R 
06246 R 
06247 R 
06250 R 
06251 R 
06252 R 
06253 R 
06254 R 
06255 R 
06256 R 
06257 R 
06260 R 
06261 R 
06262 R 

000000 A 
000000 A 
000000 A 
000000 A 
000000 A 
000000 A 
000000 A 
000000 A 
004134 R 
004213 R 
000000 A 
000000 A 
000000 A 
000000 A 

A 
A 
A 
A 

000000 A 
006223 E *E 
006224 E *E 
006225 E ll<E 
006226 E *E 
006227 E ll<E 
006230 E *E 
000001 A ll<L 
000011 A *L 
000010 A ll<L 
000002 A ll<L 
000134 R ll<L 
000777 A *L 
777000 A ll<L 
077777 A ll<L 
000007 A ll<L 
000077 A ll<L 
000003 A ll<L 
000012 A ll<L 
000000 A ll<L 
005015 R ll<L 
677777 A *L 
100000 A ll<L 
004660 R ll<L 
004232 R *L 
000013 A ll<L 
742030 A ll<L 
740000 A ll<L 
777776 A ll<L 
777777 A ll<L 
004063 R ll<L 
004072 R ll<L 
004101 R *L 

HSTRT 0 
HHIND 0 
zxs 0 
ZYS 0 
ZXE 0 
ZEND 0 
DIRN 0 / DIRECTION OF SEGMENT 
PADDIA 0 
MZATT=TOP 
WYDE2=WIDE 
TXl 0 
TX2 0 
TY1 0 
TY2 0 

.DEC 
MROOT .BLOCK 184 
ROT . BLOCK 94 
R 1 . BLOCK 94 
PP .BLOCK 600 

.END 
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06263 R 004110 R *L 
06264 R 004115 R *L 
06265 R 004113 R *L 
06266 R 004060 R *L 
06267 R 004076 R *L 
06270 R 004105 R *L 
06271 R 004067 R *L 
06272 R 000015 A *L 
06273 R 004061 R *L 
06274 R 005016 R *L 
06275 R 004077 R *L 
06276 R 005116 R *L 
06277 R 004070 R *L 
06300 R 004106 R *L 
06301 R 005021 R *L 
06302 R 000016 A *L 
06303 R 002001 A *L 
06304 R 000040 A *L 
06305 R 000017 A *L 
06306 R 001125 A *L 
B63~7. ~ 7.0801!1.8 ~ ~ 

=~~:' R ==~f~ A :t 06312 R 002000 A *L 
'06~•001·130•F19*L 
06314 R 003467 R *L 
06315 R 003470 R *L 
06316 R 003465 R *L 
06317 R 003466 R *L 
06320 R 001777 A *L 

SIZE=06347 NO ERROR LINES 
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ABOVE 03713 2290 2299* 
ACPT 06146 155 177 
ALLMKD 00363 304 31B* 
ANGIND 06147 2201 2214 2320 
ANGLE 02446 1539 1553* 
ARGl 00376 32S~>J:: 

ARGlOO 06150 321 329 
ARG2 00400 323 331* 
ARG3 00403 244 334* 
AF:G4 00404 326 335* 
AS ITIS 00044 ::::3 B7* 
ASSIGN 04057 2405 2420 2430* 
BA:3E 04055 2390 239B 240'3 2409 2411 2428* 
BA SEX 04132 1562 15~3B 1574 1577 2480* 
BASE'y' 04133 1565 1571 1580 1583 2481* 
BASIC 0123,:; 756 784 799* 805 811 
BEETl,.JN 03732 22~~B 2303 2306 2311 2314* 
BELOW 03723 2295 2307* 
BETl,.JEN 01254 800 80,3 82G* 827 832 2027 2036 2055 

2195 
BOTT 04215 1622 1G39 1647 1729 1733 2091 2536* 
CCC rn;151 1659 1GG4 166G 1673 1G82 1G93 
CCCLUP 00315 272* 305 
CCNTF:R 04151 468 585 2495* 
CF LAG OG152 96 134 152 233 380 
CH Eh 03377 2064 2068* 
CLUP 0(1(175 114* 151 
CNTF: 04135 271 287 2483* 
COMP AD [HJ003 53* 176 239 1267 
CONHAD 00005 55* 107 242 267 973 1384 
COU~lT 04137 288 297 324 332 2485* 
CF:U::;s 02753 1555 1558 1678 1G81 1685 1689 1692 16% 

1769* 
CF:U3S 1 00766 504 607* 625 
CP0~:;~;2 01057 530 675* '389 
CF~u::;s3 01076 556 6:33* 707 
CF:0'.334 01115 582 711* .....,·;;c:-

( '--' 
CF:PT 04134 594 595 597 598 GOO 601 2482-* 2535 
C~;CAH 04214 1385 13B6 1394 13S15 1402 1406 1407 1409 

1410 1414 1423 1424 1427 1428 2534* 
DELLX 03602 2213 2222* 
DELL\' 03604 2152 2163 2175 2224* 
DEL TAX 02526 1526 1553 15:31 15Sl4 1600 1608* 1741 1744 
DEL TA\' [12524 1495 1556 15~:.lS 1598 1606* 1743 1746 
DEL>< 02604 163:3 1657* 
DIRN 04224 !E:50 2018 2326 2543* 
DISCON 00 13[1 136 141* 
DI SHAD [1[1[114 62* 139 143 156 16[1 162 164 1006 
D\'P 03515 2166* 21:34 
D'/POS 03552 2173 2195* 
ECLA 641000 2385* 23~:~9 2404 2412 2414 2425 
HlDCO 04126 16B 303 142::) 2476* 
HlDFLG [16153 394 4:33 5[1Si 54[1 561 2[162 
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ENDhON 06154 111 149 167 
ENFl CH3 l 55 3~:;2 398 414 -492 539 583 
Etff2 06156 393 418 434 508 560 584 
EtH2 00634 4B6 506* 
EHT3 00665 512 534* 
EtH4 00714 543 558::t:: 
EtlT5 00745 564 5:::;:3* 
EOCHAD 00006 5{:;* 109 325 1004 
EOCPAD 00004 54* 1265 
EOP.AD 00011 59* 7.-,.-, 

,_1C.C. 999 1002 1445 
FA IL 01474 382 384 587 939 986 992* 1169 1180 

1349 1817 
FALG 01:; 157 436 1141 1167 1178 1851 2128 
FFLAG 06160 92 157 280 990 995 1012 
F It{< 041 lE; 492 544 2468* 
FI>< 04056 23Sl3 2407 2429* 
FOUtlD 00161 140 144 167* 
FOUt·m 1 04053 2416 2425* 
FOUHD3 04052 2401 2424* 
GETASS 04010 6~~ 75 1148 1887 1934 19G7 2388* 2389 

2391 23~32 23:34 2395 2397 2415 2421 2422 
GOOH 00456 376 379 385* 
HAP.1 02206 241 1370* 
HAP.2 02207 247 1371* 
HCEtm 02171 1 ·::o?·:J 

~·~ 1293 1354* 
HCLOOP 02222 138G* 1431 
HCLUP 02232 13:34* 142E; 
HCOMLP 02043 1259* 1355 
HCOMPT 02212 13G5 1372 1374* 
HHIHD 04217 1590 1G11 1632 1644 1660 1701 1705 171G 

2205 2228 2230 2329 2336 253:3:¥ 
HHO 03620 2210 .-.. -.7·-· c. c. ._1 c. 2236* 
HLUP 02100 1291* 1353 
HHOT 02267 1401 1413 1420 1423* 
HOTHEP. 01773 12 lD 1215* 
HOV-JFAP. 01756 387 497 523 549 575 11 GO 1171 1187* 

1434 1828 1832 1833 1837 1838 1843 1984 
2130 

HOWZAT 03261 1902 1983* 
HPIH 02213 1362 1373 1375* 
HPHTl 06161 1393 1399 
HP.END 04203 1433 1901 2524* 
HP.OU TE 02216 1266 1381* 
HF:STRT 04204 1382 1877 2525* 
HF:UTLP 02335 1467* 14E:0 
H'c;CAH 04202 1245 12% 1340 1344 1381 1432 1787 17:38 

1791 1792 1805 1806 180Si 1810 1811 1875 
1876 1879 1895 1900 19[13 190E; 1 :307 1911 
1'345 1946 1951 1952 1956 1975 2523* 

HSEGS 04212 1459 1479 17% 2531* 
H':; IDE 04211 1468 1485 1781 1800 2530* 
H':;TF:T 04216 1460 1474 1774 2537* 
Hl-KJF:h 03043 1200 1828* 
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H>< 1 04205 1464 1476 1523 1529 1547 1573 1785 2526* 
H\t7J ,·\1.- 04207 1470 1475 1525 1536 1540 1576 1804 2528* 
H'!OTH 02014 1228 1233* 
H'! 1 04206 1466 1478 1492 1498 1516 1579 1789 2527* 
Wi2 04210 1472 1477 1494 1505 1509 1582 1807 2529* 
HZOT 04177 126'.'.l 127[1 1276 1280 1282 1284 1290 1294 

2520* 
Hl 02313 1449* 
H10000 06162 1444 1449 
H:' '- 02315 1446 1451* 
IHl--'AL 00263 221 230 239* 
LA\'EF: 06163 1147 1152 1886 1891 1Sl33 193:::: 1966 1971 
LE><IT 04050 2421* 2426 
LIBAD 00007 57* 246 1274 
LUPC 00107 124* 146 
LUPCCC 00324 27Sl* 300 
LUPZ 040% 2411* 2419 
MAtJHAT 00000 48 4'.3 50* 101 106 214 235 1014 
MARG! 01517 1015* 
MAF:G10 06164 1001 1015 
MARG2 01520 '.397 1016* 
MAF:G3 01521 1003 1017* 
MAF:G4 01522 243 101 tPI'. 

MAF:G5 01523 1005 10 l '.~l;j'. 
MAF:G6 01524 1007 1020* 
MAF:h 00357 2~H3 306* 
MARhED 0035[1 2%'* 309 
MAF:hl 06165 176Sl 1778 1784 1790 1913 2188 21sq 2246 

2309 
~1ARf';2 or:; 166 1770 1803 1808 1822 1958 21'.30 2193 2266 

2301 
MODE 04146 386 4B 1 493 507 519 545 559 571 

632 654 864 1140 1170 1198 1854 1863 
l'.376 24'.'.l2* 

MPOSS 01457 969 974 977* 
MP OSSO 06167 971 977 
MROOT 04232 7c::c:: 

._ •. _1._1 358 934 936 9GS 989 2552* 
MRUTED 01316 812 864* 
MS EGON 00430 363* 960 
MULTT 02656 1626 1631 1704* 1737 2094 2110 2122 
MUL>(< 02670 170B 1714* 1715 1720 1722 172E; 1731 1734 
M><UX 06170 1610 1615 1617 167S< 1683 1690 1694 
M\'L IHE 03113 1B5Sl 1B62 1865 1869* 
MZAT 0131[1 82B 829 836 837 843 844 855* 1829 

1B30 1834 1835 1839 1840 
MZATT 004134 494 4'.~15 520 521 546 547 572 573 

1323 1327 1333 1337 l'.398 2001 2026 2028 
2033 2038 2058 21E;2 2167 2169 2545* 

rJEGAT 02652 1593 1597 1637 1699* 1702 1707 1711 2212 
2219 

HODlTS 01005 624 631* 643 651 706 
rJOD2TS 01032 i;:;53* 665 673 688 724 
tJOFCHS 04124 275 2%< 1390 1425 2474* 
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NOPT1 03216 192'.:~ 1945* 
NOPT2 03254 1 ~362 1s175* 
NOSEG 04140 344 415 959 992 2486* 
NC6EGS 04160 736 748 75S1 770 787 793 2502* 
NOTFST 03652 2248 2261 2266* 
riOTL~3T 0367~:; 22~;5 22E;B 22Bl 2286* 
riOTTPT 03105 1853 1863* 
rKJTO:X:l 01003 616 624* 
NOT0><2 01132 72[1 724* 
rKJT0'/1 01113 702 706* 
r~OT0'/2 01074 684 688* 
~iOlHOL 00511 397 404 415* 
r·iO 1 ~3EG 06171 345 385 395 
~i02HOL 00535 417 424 435* 
~i02SY1 02124 1310 1314* 
ri02SY2 02133 1317 1321:>1( 
r~PADS 04201 1 .-... ..., C.•=· ( 1291 1350 1352 2522* 
rlPO I HT 04165 sio7 913 915 925 927 945 ~:i50 972 

~:l79 983 2507* 
rHF:EE 06172 249 .-.c-.-, 

c.._10 269 
~JT:dN 00157 154 1E4t: 
rWFCNS 06173 117 145 
OCP 06174 1--.~ c...J 131 171 
OF SET [14171 2067 2HJ7 2109 2514* 
OFSET2 04172 2120 2126 2259 2279 2285 2305 2313 2349 

2515* 
OP MODE 00015 ~:;3* 93 95 97 
PAD AD 00013 61* 1149 1888 1935 196:3 
PADD IA 04225 1882 1890 1893 1940 1973 1990 2086 2245 

2258 2263 2278 2283 2304 2312 2316 2340 
2342 2346 2544* 

PADEHD 02165 1300 1302 1306 1313 1320 1326 1330 1336 
1350* 

PF IN IS 04131 201 1253 1301 2479* 
PLUP>< 03117 1876* 1896 
PNTF:U 06175 215 318 333 
POI HT 04166 1 E128 1041 1042 1055 1067 1073 1078 1082 

10% 1097 1109 1122 1127 1133 2508* 
pp 05016 170 191 192 25'3 28~' 881 888 893 

E:9B 900 902 903 905 908 909 916 
'.:,33 940 ~344 946 970 1244 1346 1814 

1874 2555* 
PSMH 00063 102 104* 113 159 163 165 
P~3TAF:T 04130 1~,3 1247 129~:j 2478* 
PT:X:CH 03412 20,38 2[185~t~ 2125 2137 
PT><CHP 03467 1857 2137* 
PT\'CHP 03470 1860 2138* 
p T\.1\.1\)1./ 03102 1856 1860* 
O:X:LUP 01545 1043* 1068 
O><PAf<; 01525 882 889 1027* 1074 1079 
O><'/E 01665 1105 1124* 
OXV'.3 01577 1050 1069* 
GNLUP 01633 1098* 1123 
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O\'PAf<; 01612 :394 :399 10:31 * 112:3 1 134 
O'i><E 016?2 1 1 1? 1 129* 
C!I·/><'.:; 01605 1063 10?5* 
CN1 01351 B78 :39 l>f: 
01./2 013% BBS :3%* 
02 0 1341 t:B3* 895 
RADIUS 061?6 1 '.j~l? 2021 2023 2024 2045 
RAD Oh 03323 2020 2024* 
P.EADP.T 06223 49 327 144? 
F:ELPT 061?? 1264 
P.ELPT6 04200 1246 1259 1261 12B8 1354 2521* 
REMAIN 06200 .-•• - •• -1 '7 

c.c.c. f 2323 
P.E'3TT 02?20 1? 1 :) 1738~+~ 

P.ES>< I H 02?07 1?29* 173~:) 

P.El/EF:S 02637 1 {:;75 16:3?* 
P.LUP>< 03144 1071-1 

UI 0 1900* 2151 2200 2226 2350 
mm 033?1 2053 2062* 
POT 04522 1450 145~3 1461 2553* 
P.OUTAD 00010 5Et* EA 65 216 31S1 9~~B 1442 
P.PAhh 0 13E;2 890 900* 
F:PhLUP 013?4 ::) 13* 929 
P.TEST 02303 1421 1441* 1481 
P. 1 04660 330 341 346 9~:13 99G 2554* 
:3CAN 04125 26::: .-,...,.-. 

c. f .::. 276 27~) 281 285 286 291 
2s13 301 302 306 3EH:: 401 402 421 
422 739 ?40 ?42 ?43 ?45 ?46 753 
?54 ??3 ??4 ??6 ??? 779 780 ?90 
791 1031 1034 1037 1038 1043 1044 1056 

1[159 10:35 1088 1090 1091 109::: 1099 1 1 10 
1 1 13 2475* 

:3CA~lNN 06201 10:3 1 12 1 14 1 1 ·-· 0 124 1 ·-·<= c_._J 127 128 
137 141 147 148 1?8 mo 181 18~) 

1Sl4 197 198 205 207 208 
·::;r DE 004141 1032 1486 2532* 
:::;PACE 06202 74 81 OC" u._1 86 87 89 1892 1939 

1972 2155 2315 
:::;Of A IL 03461 2061 2127* 
:::;Of LG (H3203 100 2051 
''.:SLOOP 00343 294* 2~:~ E: 
:::;TATE 06224 49 ~=-o 

~•u 

·::;rnt.·J 06204 120 169 
:::;TOP 01707 370 1 145)j( 1B84 1931 1964 
:3TOF:LP 01434 94S* 951 
:::; TP. TP. F: 00575 473* s:::6 
·::;TP.>< 041 14 s rn 570 2466* 
ST>< 1 02773 1779 1785* 1:320 
::;T>< 12 03035 17B2 rn 19* 
~:;T><2 03016 1:304* 1824 
'.:;T><22 03041 1::3 0 1 1823* 
'.'.:;T><23 03037 1798 1::::21* 
·::;UBHOD 06225 4'.:) 1366 
'.3'..,-'DE 04141 364 403 423 1046 105? 1086 1 101 1 11 1 

2487* 2532 
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TARGl 00302 227 231 240 154* 
TARG2 00303 245 255* 
TARG3 00307 251 259* 
TEMP 04136 284 295 2048 2054 2057 2484* 
TESHOL 01700 413 433 1138* 1183 
THRE04 03755 2328 2336* 
TIME2 00134 105 133 145* 
TOP 004134 1621 1641 1646 1651 1654 1735 1736 1773 

1780 1793 1795 1799 2090 2123 2535* 2545 
TOPP OS 02602 1643 1655* 
TOPSY 02722 1602 1741* 
TREE 06226 49 252 
TRElX 04060 441 445 452 456 484 503 608 617 

619 660 668 879 2438* 
TRE 1 Y 04067 442 444 454 458 541 555 663 671 

694 703 705 891 2445* 
TRE2X 04076 447 451 453 460 562 581 638 646 

712 721 723 886 2452* 
TRE2Y 04105 448 450 455 462 510 529 641 649 

676 685 687 896 2459* 
TRKAD 00012 60* 70 76 184 250 1916 
TURV'Y 02521 1603* 1765 
TXl 04226 1575 1625 1635 1747 1750 1925 2182 2185 

2206 2237 2356 2359 2547* 
TX2 04227 1578 1627 1633 1753 1756 1950 2184 2187 

2208 2362 2365 2548* 
TYl 04230 1581 1629 1749 1752 1910 2147 2171 2176 

2179 2215 2251 2293 2358 2361 2549* 
TYlB JG 03525 2165 2174* 
TY2 04231 1584 1623 1755 1758 1955 2149 2166 2178 

2181 2269 2288 2364 2367 2550* 
TlX 04120 457 487 501 502 612 2470* 
TlY 04121 459 534 553 554 698 2471* 
T2X 04122 461 565 579 580 716 2472* 
T2Y 04123 463 513 527 528 680 2473* 
w 04156 599 807 869 874 2500* 
WIDE 04213 1405 1786 2533* 2546 
WIDED 03770 2322 2348* 
WIDEN 03761 2325 2331 2335 2338 2340* 
WR ITRT 06227 49 975 1013 
WYDE 04127 185 186 188 1142 1153 1159 1182 1991 

2065 2087 2153 2343 2477* 
WYDEST 06205 1143 1155 1158 1181 
l-<JYDE2 004213 1917 1918 1920 2154 2243 2314 2546* 
XCHOP 03263 1989* 2009 2014 2035 2050 2060 2069 2080 

2135 2348 
XCHOPP 03465 1866 2135* 
XCROSS 04167 870 873 1062 1069 1104 1129 2509* 
XHOL 06206 406 430 1161 1164 1173 
XHOL2 06207 410 426 1163 
XIND 04147 472 475 478 480 558 2493* 
XL 04173 1222 1324 1531 1542 1560 2516* 
><OUT 02344 1474* 1488 1502 1507 1513 1518 1533 1538 
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1544 1549 1686 1697 1818 
XOl!ATS 02354 1473 1485* 
XP 02214 1249 1255 1307 1314 1321 1368 1376* 1905 

1921 1924 1949 2025 2039 2047 2074 2077 
2098 2242 2332 2334 2339 

XPF IN I 06210 1256 1315 
XPS TAR 06211 1250 1308 
XRTST 03472 1979 2147* 2368 
XSTST 02413 1508 1523* 
XU 04175 1219 1328 1534 1545 1567 2518* 
xux 06212 1569 1603 1759 1762 
XX1 04161 741 752 778 782 792 801 867 872 

2503* 
XX2 04162 747 751 783 2504* 
X\'CHOP 03471 1858 1861 1867 1870 1894 1941 1974 2139* 
X\'ZSMP 01312 841 849 851 857* 
X\'ZTST 01311 831 838 845 856* 
Xl 04142 349 359 378 405 425 440 956 1036 

1045 1051 1061 1092 1103 1114 1118 1208 
1211 1217 2466 2488* 

X1ARG1 00625 489 498* 
X1ARG2 00626 491 499* 
X1ARG3 00627 496 500* 
X2 04144 372 377 409 429 446 955 1206 1213 

1215 2468 2490* 
X2ARG1 00736 567 576* 
X2ARG2 00737 569 577* 
X2ARG3 00740 574 578* 
X2BIG 02434 1528 1540* 
\'CHOP 03401 2073* 2081 2136 
\'CHOPP 03466 1869 2136* 
\'CROSS 04170 868 875 1049 1076 1116 1125 2510* 
'JHOL 06213 408 432 1162 1172 1175 
\'HOL2 06214 412 428 1174 
'JIND 04150 470 473 476 506 2494* 
\'L 04174 1240 1334 1500 1511 1563 2172 2198 2517* 
\'P 02215 1251 1257 1311 1318 1331 1369 1377* 1909 

1954 1999 2003 2076 2079 2111 2297 2300 
2308 

\'PF IN I 06215 1258 1319 
\'PL 06216 2004 2007 
\'PS TAR 06217 1252 1312 
\'PU 06220 2000 2010 
\'RTST 03773 1978 2356* 
YU 04176 1237 1338 1503 1514 1570 2168 2197 2519* 
\'UX 06221 1572 1667 1669 1676 1687 1761 1764 
\'\' 1 04163 744 758 775 786 808 2505* 
\'\'2 04164 755 757 781 785 809 2506* 
\' 1 04143 351 361 375 407 427 443 958 1040 

1048 1053 1060 1065 1071 1089 1094 1100 
1107 1115 1120 1131 1226 1229 1235 2467 
2489* 

\'1ARG1 00705 536 550* 
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Y1ARG2 00706 538 551* 
\'1ARG3 00707 548 552* 
\'lSEG 01022 635 644* 
'y'2 04145 374 411 431 449 957 1224 1231 1233 

24(39 24:3 l* 
Y2ARG1 00656 515 524* 
Y2ARG2 00657 517 525* 
Y2ARG3 00660 c:·;:i-:. 

·-'L-'- 526* 
Y2BIG 02401 1497 1509* 
\''2SEG 01047 657 666* 
ZADD 00752 592* 603 613 681 699 717 
ZAME 01134 639 650 661 672 729* 733 750 761 
ZAMLUP 01154 745* 760 
ZEHD 04223 1842 1983 203El 2034 2043 2542* 
ZERR 1 01313 840 858* 
znm1 04152 611 659 662 667 670 697 876 24%* 
ZIND2 04153 ~337 640 645 648 679 715 883 2497* 
ZOPLIJP 01215 779* 794 
ZOPP 01175 642 647 664 669 763* ?(;7 789 795 
ZSCAN1 06222 730 731 737 764 765 771 
ZSCAN2 ~34157 60::J 67? 695 713 2501* 
ZUBMOD 02173 1248 1254 1303 1359* 1367 188~3 
ZXE 04222 1841 1847 2541* 
Z><S 04220 1831 1845 2029 2037 2042 204::) 2056 2100 

2129 2539* 
ZYS 04221 1836 2005 2012 2113 2196 2217 2249 2271 

2286 2291 229r;3 2299 2307 2540* 
Zl 04154 596 614 682 700 718 802 2498* 
Z2 04155 602 803 2499* 
.DA 06230 49 51 


