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GROUP SRC GROUP ADD, llfJllETE, RENAME GROUPS IN REDAL 3 

_ • TITLE ~ROUP ADD, DELETE, RENAME GROUPs-"'"IN REDAL '3"° 
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REDAC SOFTl,JARE LIMITED 

SUITE 
PROGRAM TITLE: 
ROUTINE TITLE: 

P.C.B. LAYOUT 
REDAL 3 MARK 7 
GROUP 

THIS PROGRAM SOURCE FILE IS SUPPLIED IN CONFIDENCE 
TO THE CUSTOMER: THE CONTENTS OR DETAILS OF ITS 
OPERATION MA\' rnL Y BE DISCLOSED TO PERSONS EMPLO\'ED 
BY THE CUSTOMER l.-lHO P.EOU I RE A hNOWLEDGE OF THE 
SOFTWARE COD I NG TO CAP.RY OUT THE IR JOB. DISCLOSURE TO 
ANY OTHER PERSON MU~3T HAVE PRIOR AUTHOR ViATION FROM THE 
D IP.ECTOP.S OF P.EDAC SOFTl,JARE LIM I TED 

AUTHOR 
DATE 

D. J. ELLIS 
20TH FEBRUARY 1974 

PURPOSE TO ENABLE A GROUP OF COMPOHENTS CALL INTER-
CONNECTED) TO BE DELETED OR REPRODUCED AT SOME SPECIFIED POSIT ION 
TOGETHER i~ITH THEIR INTERCONHECTIOt~ PATTERN AND ROUTES. TO 
ALSO ALLOW THE RENAMING OF INDIVIDUAL COMPONENTS. 

.EJECT 
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GROUP ADD, DELETE.. RENAME GROUPS IN REDAL 3 

/ 
/7 CALL ING SEQUEMCE AND DESCRIPTION OF ARGUMENTS: 
/ 
/ JMS* GROUP 

JMP .+1+1 / 
/ 
/ 
/8 
/ 
/ 
/ 
/ 
/ 
/9 

. DSA ARG7 /MODE OF USE (3 DELETE, 4 REPRODUCE. 5 RENAME) 

I/O DEVICES AND FUNCTIONS: 

LPA. . DAT+4 
TTA. .DAT+4 
TTA. . DAT-3 

DETAILS OF MODIFICATIONS MADE TO DATA 
CONDITIOtiAL ASSEMBLV CA~S4) WITH LPA. 
COMMUNICATION WITH USER. ERRORS. 

F:EG I STER~3 U~;ED: 
/ 
/ ACCUMULATOR 
/ LINK 
/ MULTIPLIER/QUOTIENT CEAEl 
/ AUTO I NCREMEHTS 10, 11. 12 AND 13 
/ I~mEX 
/ LIMIT 
/ 
/10 EXTERNAL COMMON AREAS: 
/ 
/ 
/ 

'x' .. , . ( ~.-:\ FORTRAN BLANK COMMON 

/ll INTERNAL COMMON AREAS: 
/ 
/ PUSBUT. SIZE .. EOCOMP .. EOCONN. EOROUT 
/ 
/12 EXTERNAL GLOBALS: 

/ ASS4 
NAME 1 

. DA DRAl,JCP BUTTON MESS 1 
MUMBEF: 

/13 INTERNAL GLOBALS: 
/ 
/ GROUP ~;UBROUTI NE NAME 
/ 
/ 14 CONDITIONAL A~;SEMBL \' PARAMETERS: 

DFLPK 

/ 
/ 
/ 

XDOC ONL\' MAIN COMMENTS LISTED WHEN DEFINED 

.E.JECT 
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72 / 

73 /15 . METHOD : THE PARAMETERS OF THE ROUTINE ARE FETCHED USING 
74 / .DA AND DAT SLOT 4 IS ASSIG~lED WITH ASS4 AND THEN INITIALISED. 
75 / THE USER IS NEXT ASKED TO SELECT A COMPONENT WITH THE LIGHT PEN 
76 / AND AT THIS STAGE IT IS POSSIBLE FOR HIM TO EXIT FROM THE ROUTINE 
77 / BY SELECTING THE FRAME. FOLLOWING THIS A DISPATCH TABLE IS USED 
78 / TO SELECT THE APPROPRIATE FUNCTION FROM THE MODE PARAMETER IM THE 
ni / ORIGINAL CALL AFTER DISPLAYING A BUSY MESSAGE. 
80 / 

Bl / THE DELETE GROUP FUNCTION IS IMPLEMEHTED AS FOLLOWS. THE 
r.·1 
DC. / SELECTED COMPONENT IS FIRST DELETED FROM THE DISPLAY AND THE USER 
n-
o-'.) / REQUESTED TO CONFIRM THIS ACTION. IF R RESET IS P.EOUESTED A JUMP 
84 / TO ' REPLAC' IS MRDE ~JH I CH RECONNECTS THE DI SPLAY OF TH IS ITEM A~m 
BS / E><ITS FF.OM 'GROUP' • AL TEP.NRTilJEL'J, THE ME'.3SAGE STATING 'GROUP 
86 / DELETED: - ' Vi OUTPUT ON DRT SLOT 4 AND RLL COMPONENTS ON THE TREE 
87 / ARE LOCATED USING LOCAL SUBROUTINE 'TREE'. 
,-,,-, 
00 / 

8~~ / FOLLOW H·lG TH IS TREE MARK !MG A SEP. I ES OF NESTED SCA HS OF THE 
90 / COMPONENTS, cm~tiECTIONS AND ROUTES ARRA\'S ARE MADE TO DELETE THE 
91 / ITEMS. FIRSTLY A '.3CAN OF THE COMPONENTS IS MADE TO FI ND A MARKED 
92 / COMPONENT. TH I'.3 G IV'E'.3 A POINTER TO A cmmECTION BLOCK l....JH ICH IS 
~:13 / SCANNED TO FI ~m ALL ROUTED CONNECT I OHS IN THE BLon~;. l.<JHEN A 
94 / POUTED CONNECT! m~ IS FOUND THE ROUTES AP.RA\' IS COLLAPSED OV'EP. THE 
95 / ROUTE AND THEN THE CONHECTIONS ARRA\' AS A l.<JHOLE IS SCWH-lED TO UPDATE 
96 / ALL ROUTES AP.RA\' POINTERS TO THAT SECTION OF THE ROUTES ARRAY THAT 
S17 / HAS BEEN MOV'ED. ~~HEN THE BLOCK SCAN OF THE CONNECTIONS ON TH IS 
98 / COMPOHENT IS COMPLETED THE CONNECTIONS AP.PAY IS COLLAPSED OV'ER THE 
99 / CONNECTION BLOCK AND A SCAN OF THE COMPONENTS ARRA\' AS A WHOLE IS 

100 / MADE TO UPDATE ALL CONNECTION POINTERS TO THAT REG ION OF THE 
101 / CONNECT IONS ARRA'/ THAT HAS BEEN MOV'ED. F H-lALL Y THE COMPONENTS 
102 / AP.RAY IS COLLAPSED OV'ER THE MARKED COMPONENT AND THE INITIAL SCAN 
103 / CONTINUED. WHEN THE SCAN IS COMPLETED THE PICTURE IS REDRAl.<JN A~lD 
104 / AN EXIT FROM SUBROUTINE 'GROUP' IS MADE. 
105 / 

106 / THE REPRODUCE GROUP FUHCTION IS IMPLEMENTED AS FOLLOWS. THE 
107 / SELECTED GROUP IS FIRST MARKED AND LISTED B\' CALLING TREE. 
108 / FOLLOWING THIS THE USER IS ASKED TO TYPE IN THE X AND Y SHIFT IN 
10::i / POSITION FOR THE NEW GROUP. THE ARRAY LIMITS AND POINTERS USED 
11 [1 / IN ADD ING THE NEW DATA ARE NEXT SET UP. (THE ADD IT ION OF DATA 
111 / TO THE COMPONENTS. CONNECTIONS AND ROUTES ARRAYS IS PEP.FOP.MED B\'' 
112 / THREE SMALL SUBROUTINES SO THAT THE ARRAY OV'ERFLOW CHECKS MAY BE 
113 / MADE IN ONE PLACE ONLY.) 
114 / 

115 / THE MAIN COP\'IMG FUNCTION STARTS AT LABEL LOC01. A SCAN OF THE 
116 / COMPONENTS AP.RA'/ IS MADE TO FIND MARf~ED COMPONENTS. ~·JHEN SUCH 
117 / A COMPONENT IS FOUND IT IS DUPLICATED AT THE nm OF THE COMPmlENTS 
118 / ARRAY. AT TH IS TI ME A NHJ PO INTER TO THE CON NE CTI ONS BLOCK, FOR 
11 S1 / THE COPY. IS ADDED AHD THE MARhEP.S REMOl.)ED FHOM THE MASTER 
120 / COMPONENT. A POINTER TO THE COPY IS PLACED IN WORD Tl.-JO OF THE 
121 / MASTER AHD A BACK PO I HTER TO THE MASTER IS PLACED I ti l.•JOP.D OME OF 
1-,,.., c.c. / THE COPY. (THE NAME OF THE MASTER IS THUS STORED HALF IN THE 
123 / MASTER AND HALF IN THE COP\'.) THE COMPm~Hff POSITim~ IS AL~;o 
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124 / 

125 / 

126 / 

127 / 

128 / 

129 / 

130 / 

131 / 

132 / 

133 / 

134 / 

135 / 

136 / 

137 / 
1 70:) ._;1_1 / 

139 / 

140 / 

141 / 

142 / 

143 / 

144 / 

145 / 

146 / 

147 / 

148 / 

149 / 

150 / 

151 / 

152 / 

153 / 

154 / 

155 / 

156 / 

157 / 

158 / 

159 / 

160 / 

1E;1 / 

162 / 

163 / 

164 / 

165 / 

166 / 

167 / 

16:3 ,/' 

1 E; ~:i ./' 

170 / 

171 / 

172 / 

173 / 

174 / 

175 / 

ADD, DELETE .. REHAME GROUPS IN REDAL 3 

UPDATED. AT TH IS POINT AN EXIT TO THE FINAL COMPONENT SCAN IS 
POSSIBLE IF THIS IS THE ONLY COMPONENT ON THE TREE. I.E. IT HAS 
NO CONNECTIONS. l.-JHEH THE COMPONENT HAS BEEN COP I ED THE HEADER l.o-JORD 
OF THE CONNECT ION BLOCK IS COP I ED AND EACH CONNECT ION IN THE BLOCf~ 
IS EXAMINED IN TURN. IN THIS THE ROUTES POINTER, TOGETHER ~·.JITH 
THE POINTER TO THE OTHER COMPONENT, IS EXAMINED AHD ONE OF THREE 
ACT IONS IS TAKHL IF UHROUTED THE CONNECT! OM IS COP I ED l,J I TH A 
ZERO ROUTES POIHTER. IF ROUTED AND THE ROUTE HAS NOT YET BEEN 
COPIED THEN THE ROUTE IS COPIED UPDATING TO ITS NH! POS ITIOt1 Atm 
THE CONNECTI0t1 l•lITH ITS NEW ROUTE POIHTER IS COPIED. IF THE ROUTE 
WAS PREV' I OUSL \' COP I ED ( I • E. THE OTHER COMPONEHT ON THE CONNECT I ot1 
HAD BEEN PREV' IOU SLY COP I ED) THE A NEW ROUTE PO INTER IS FOUND FROM 
TH IS OTHER COMPot1ENT Atm THE CONNECT ION IS COP I ED. AT TH IS STAGE 
THE PO INTER TO THE OTHER COMPONEHT IS NOT UPDATED. 

vJHEN THE HIT IRE COMPONENTS ARRA'J HAS BEEN SCAtmED A SEARCH OF 
THE COMNECTIOt{) THAT HAv'E BEEN COPIED IS MADE AND THE COMPONENT 
POINTERS ARE UPDATED TO THE POINTER HELD IN l.-JORD mo OF THE MASTER 
COMPONENT WHICH I::; ADDRESSED FROM WORD ZERO OF EACH IMD W IDUAL 
CONNECT ION. F IHA LL 'y' A SCAN OF THE HEVJ COMPOHENTS IS MADE TO RESET 
THE NAME IN THE MASTER Atm TO NULL THE NAME rn THE COPY. AFTER 
THIS THE END OF ARRA'J POINTERS ARE SAk'ED AND UPDATED AND THE PICTURE 
IS REDRAWN. AT THIS STAGE THE USER IS ASKED TO CONFIRM THE ACTIOH 
TAKEN B\' A KEY HIT. SELECTION OF KE\' 6 IS USED TO RESET THE ARRAY 
POINTERS THUS DELETING THE GROUP REPRODUCED. 

THREE LOCAL SUBROUTINES FOR ADD IHG DATA TO THE END OF THE ARRA\'S 
EXIST. EACH DETECTS THE VARIOUS mJERFLm.J STATES. IF OV'ERFLOVJ 
OCCURS A RESET IS MADE B\' SCANNING THE HEW COMPONENTS ADDED AND 
RESETING THE NAMES IM THE MASTERS. FOLLOWING THIS THE FULL 
COMPONENTS ARRAY IS SCANNED TO RESET AN\' REMAINIHG CONNECTIONS 
POINTERS BEFORE AN EXIT IS MADE. TWO SUBROUTINES FOR UPDATING 
THE X AND Y COORDINATES IN THE BOTTOM TEN BITS OF A WORD ARE ALSO 
USED AND THESE CALL A FURTHER SUBROUTINE.. ADDZ, WHICH CHECKS THAT 
THE RESULTING COORDINATE IS LEGAL AND ABORTS THE TASK OF AH ERROR 
IS FOUND. 

THE RENAME FUN CTI OM Is IMPLEMENTED AS FOLLm.Js. THE NAME OF THE 
COMPONENT SELECTED IS PRINTED ON THE TELET'JPE WITH AN INSTRUCTiotl 
TO T\'PE IN THE HEW NAME. TH IS HHJ NAME IS READ l·l I TH GLOBAL 
SUBROUTINE trnME 1 WHICH CHECf% FOR A v'AL ID FORMAT Atm FOR NAME 
DUPLICATION. IF NO ERROR IS DETECTED THE ~lB.J NAME IS I NS ER TED 
IH THE DATA STRUCTURE AND THE COMPOt·lnH IS REDRAWN. THE ROUTINE 
EXITS TO LABEL STAR 1 SO THAT FURTHER RENAMING OF COMPONENTS i"Wr' 
TAKE PLACE WITH A MINIMUM OF USER ACTIOH. 

LOCAL ROUTINE TREE SETS BIT 1 OF THE COMNECTIOt1S POitlTER l.JORD OF 
ALL COMPONENTS THAT ARE I NTERCON~lECTED. AN ABSOLUTE PO INTER TO 
OME COMPONEtH IS REOU IRED IH COMP TR. THE PARAMETERS COMPAD .. 
EOCOMP AND CONNAD OF GROUP ARE ASSUMED TO BE SET UP. THE INDEX 
REGISTER, LIMIT REGISTER AND EAE UNIT ARE USED. A CONTINUOUS 
SCAN OF THE COMPONENTS ARRA'J IS MADE MARK I NG NEVJ COMP0t1EHTS 
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176 
177 
178 
179 
180 

/ WJND BY D\m''lINATION OF THE CONNECTIONS m~ AN tXISTING CllMPONENT. 
/ BIT 1 OF THE COMNECTIONS POIMTER rs SET IF A COMPONEMT IS ON TH rs 
/ TREE AND BIT 0 rs SET IF IT rs PENDING EXAMINATION. THE SEARCH 
/ STOPS WHEN THE NUMBER FOU~m EQUALS THE NUMBER EXAMINED. THE NAMES 
/ OF COMPONENTS Oti THE TREE ARE WRITTEN TO DAT SLOT 4. 

181 
182 
183 

/ 
/16 AMMENDMENTS : CHANGE FROM RL3 MK? D.S. TO RL3 MKS 
/ K. FOSTER JAN 1975 

184 / 

185 /-----------------------------------------------------------------------
1 BG . I FUND ~rnoc 
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187 
188 660000 
189 660000 
190 641000 
191 642000 
192 440000 
193 235176 
194 201004 
1% 020372 
1 ·:H:; 001300 R 000000 
197 00001 R 000000 
1 ~=l :::: 00002 R 000000 
1 '.:J~l 00003 R 000000 
200 00004 R 000000 
201 00005 R 000000 
202 00006 R 000000 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

GROUP NMEMONIC ASSIGNMENTS 

. TITLE GROUP 
SHAL=660000 
ECLL=660000 
ECLA=641000 
OAC=642000 
INC=ISZ 
DSKP=235176 
SPACE=201004 
ALTMOD=020372 
PUSEY .CBD PUSBUT 
SIZE .CBD SIZE 1 
EOCOMP .CBD EOCOMP 
EOCONN .CBD EOCOMN 
EOROUT . CBD EOR()UT 
MAMES .CBD NAMES 1 
EOMAME .CBD EONAME 

NMEMONIC ASSIGNMENTS 
/GET AC00 INTO LINK 
./CLEAR LINK - EAE 
./CLEAR ACCUMULATOR - EAE 
./OR AC INTO MQ 
./INCREMEHT POIHTER (NO SKIP) 
./DISPLAY SKIP (MAMED) 
./SPACES IN 5./7 ASCII 
./SPACES ALT IN 5./7 ASCII 
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203 . TITLE tROUP CONTROLLING SEGMENT 
204 .GLOBL ASS4, .DA,DRAWCP,BUTTON,MESSl,DFLPK,NAMEl,NUMBER 
205 .GLOBL GIWUP 
206 00007 R 740040 A GROUP xx 
207 00010 R 122015 E JMS* .DA /FETCH THE PARAMETERS 
208 00011 R 600013 R JMP START 
209 12:ioo 12 R 000000 A MODE 0 
210 00013 R 201547 R START LAC . X><MON 
211 00014 R 723003 A AAC 3 
212 00015 R 042005 R DAC TEMP# 
213 00016 R 2220£15 R LAC* TEMP 
214 00017 R 041575 R DAC CONN AD 
215 00020 R 442005 R ISZ TEMP 
216 00021 R 222005 R LAC* TEMP 
217 00022 R 041574 R DAC COMP AD 
21 :3 00023 R 442005 R ISZ TEMP 
219 00024 R 222005 R LAC* TEMP 
220 00025 R 041576 R DAC ROUTAD 
221 00026 R 122006 E JMS* ASS4 /ASSIGN DAT SLOT 4 FOR OUTPUT 
222 . IH IT 4 .. L GROUP+! 

00027 R 001004 A *G CAL+l*l000 4&777 
00030 R 000001 A *G 1 
00031 R 000010 R *G GROUP+l+£1 
00032 R 000000 A *G [1 

223 00033 R 202016 R STARl LAC ( . /SET UP THE INDEX ADJUSTER 
224 00034 R 502017 R AND (070000 
225 00035 R 740031 A TCA 
226 00036 R 041550 R DAC ><ADJ 
227 00037 R 220000 R LAC* PU:=;BY 
228 00040 R 041555 R DAC PUSBUT /GET POSN. OF MESSAGE BUFFER 
22Sl 00041 R 652000 A LMO 
230 00042 R 201601 R LAC MESSA /DI SPLAY 'SELECT COMPONENT' 
231 00043 R 161555 R DZM* PUSBUT 
232 00044 R 122012 E JMS* MESS! 
233 00045 R 122010 E JMS* DFLPK /WAIT FOR THE USERS CHOICE 
234 00046 R 741000 A SKP 
235 00047 R 002020 R .DSA (000001 /INDICATOR FOR COMPONENT SELECTION 
236 00050 R 741100 A SPA 
?.....,....., 
L....·~ ( 00051 F: 620007 R JMP* GROUP /E><IT IF FRAME SELECTED 
·-171-1 
C,.,_11~ 00052 R 041551 R DAC DISFAD 
23'.:j 00053 R 221551 R LAC* DISFAD 
240 00054 R 723774 A AAC -4 
241 00055 R 041554 R DAC COMP TR /CALCULATE THE COMPONENT POINTER 
242 00056 R 201555 R LAC PUSBUT /DISPLAY A BUSY ME%AGE 
243 00057 R 652000 A LMO 
244 00060 R 201631 R LAC BUS"/ 
245 00061 R 161555 R DZM* PIJ~3BUT 

246 ~j0062 R 122012 E JMS* MESS! 
247 00063 R 220012 R LAC* MODE 
248 00064 R 341577 R TAD DISPAT /XCT DISP-2 
249 00065 R 040066 R DAC DISP 
250 00066 R 740040 A DISP xx 
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251 
252 
253 

GROUP SRC 

00067 R 600072 R 
00070 R 600464 R 
00071 R 601356 R 

GROUP CONTROLLING SEGMENT 

JMP 
JMP 
JMP 

DELETE /DELETE GROUP OF COMPONENTS 
REPROD /REPRODUCE A GROUP OF COMPONENTS 
RENAME /RENAME A COMPONENT 
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254 . TITLE ~ROUP DELETE A GROUP FUNCTION 
255 00072 R 750030 A DELETE' CLA ! me 
256 00073 R 652000 A LMQ 
257 00074 R 201551 R LAC DISFAD /REMOVE SELECTED COMPONENT FROM SCREEN 
258 00075 R 740031 A TCA 
259 00076 R 122011 E JMS* DRAWCP 
260 00077 R 201555 R LAC PUS BUT 
261 00100 R 652000 A LMQ 
262 00101 R 201614 R LAC MES SB /DISPLAY 'HIT BUTTON - 6 TO RESET' 
263 00102 R 161555 R DZM* PUS BUT 
264 00103 R 122012 E JMS* MESSl 
265 00104 R 122007 E JMS* BUTTON 
266 00105 R 542021 R SAD (000006 
267 00106 R 600422 R JMP REPLAC /RESET DATA STRUCTURE IF BUTTON 6 HIT 
268 .WRITE 4,2,MESSC,34 

00107 R 002004 A *G CAL+2*1000 4&777 
00110 R 000011 A *G 11 
00111 R 001640 R *G MES SC 

*G .DEC 
00112 R 777736 A *G -34 

269 00113 R 101435 R JMS TREE /FIND THE COMPONENT TREE 
270 00114 R 201574 R LAC COMP AD /SET UP A SCAN OF THE COMPONENTS ARRAY 
271 00115 R 341550 R TAD XADJ 
272 00116 R 721000 A PAX /LIMIT REGISTER STILL SET BY TREE 
273 00117 R 210000 A LAB00 LAC 0,X 
274 00120 R 740010 A RAL 
275 00121 R 740120 A SMA!RAR 
276 00122 R 600415 R JMP LAB12 /COMPONENT NOT ON TREE 
277 00123 R 724000 A PXA /SAVE INDEX REGISTER 
278 00124 R 041557 R DAC INDEX 
279 00125 R 210000 A LAC 0,X 
280 00126 R 502022 R AND (177777 
281 00127 R 741200 A SNA 
282 00130 R 600326 R JMP LAB10 /NO CONNECTIONS ON THIS TREE 
283 00131 R 041552 R DAC CONPTR /RELATIVE POINTER TO CONNECT IONS BLOCK 
284 00132 R 723776 A AAC -2 /START OF SECTION TO DELETE CONNECTIONS 
285 00133 R 341575 R TAD CONNAD /ABSOLUTE POINTER TO CONNECTIONS 
286 00134 R 062023 R DAC* (000013 
287 00135 R 062024 R DAC* (000012 
288 00136 R 220012 A LAC* 12 
289 00137 R 502025 R AND (000777 /NUMBER OF CONNECTIONS IN BLOCK 
290 00140 R 740031 A TCA 
291 00141 R 041551 R DAC COUNTl 
292 00142 R 740031 A TCA 
293 00143 R 673122 A ECLL!MUL 
294 00144 R 000003 A +3 
295 00145 R 641006 A ECLA!CMQ!OMQ 
296 00146 R 041554 R DAC SHIFTl /NEGATED LENGTH OF BLOCK 
297 00147 R 220012 A LAB01 LAC* 12 
298 00150 R 220012 A LAC* 12 /CALCULATE ROUTES POINTER 
299 00151 R 652000 A LMQ 
300 00152 R 220012 A LAC* 12 
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301 00153 R 740010 A RAL 
302 00154 R 742010 A RTL 
303 00155 R 640614 A LLS +14 
304 00156 R 502026 R AND (037777 
305 00157 R 741200 A SNA 
306 00160 R 600262 R JMP LAB0G 
307 00161 R 041556 R DAC ROUTPT /START OF SECTION TO DELETE A ROUTE 
3CJt: 00162 R 723776 A AAC ·-2 
30'.~l [10163 R 341576 R TAD ROUTAD 
310 00164 R 062027 R DAC* (000011 /ABSOLUTE POIHTER TO ROUTE 
311 00165 R 062030 R DAC* (000010 
312 00166 R 22001[1 A LAC* 10 
313 00167 R 220010 A LAC* 10 
314 00170 R 640512 A LRS +12 
315 00171 R 502031 R AMD (000377 /HO OF WORDS IN ROUTE 
316 00172 R 740031 A TCA 
317 00173 R 041560 R DAC SHIFT2 /ME GATED LENGTH OF BLOCK 
318 00174 R 740031 A TCA 
3 lSi 00175 R 362027 R TAD* ( 000011 
320 00176 R 062030 R DAC* (000010 /AB'.30LUTE POIHTER TO NEXT ROUTE 
321 00177 R 740031 A TCA 
322 00200 R 341576 R TAD ROUTAD 
323 00201 R 360004 R TAD* EOROUT /LHlGTH OF REMA IN IMG ROUTES ARRAY 
324 00202 R 740031 A TCA 
325 00203 R 041553 R DAC COUMT2 
32E; 00204 R 220010 A LAB02 LAC* 10 /COLLAPSE ROUTES ARRA\' 
7·-,7 
.... .) C. I 00205 R 060011 A DAC* 11 
32:'.:: 00206 R 441553 R ISZ COUHT2 
32~=~ 00207 R 600204 R JMP LAB02 
330 00210 R 201576 R LAC ROUTAD 
331 00211 R 740031 A TCA 
77·:1 
._1._1i:... 00212 R 362027 R TAD* (000011 
333 00213 R 060004 R DAC* EOROUT /UPDATE LENGTH OF ROUTES ARRAY 
334 (10214 R 201575 R LAC CONt'iAD /SET UP CONPlECT I ON ARRA\' SCA~l 
335 00215 R 341550 R TAD ><ADJ 
336 00216 R 721000 A PAX 
r-;i,..,,.., 
-~-~·( 00217 R 360003 R TAD* EOCO~lN 
77C• 
._1._1u 00220 R 723777 A AAC -1 
339 00221 R 7220(10 A PAL 
340 00222 R 2100(10 A LAB03 LAC 0 ·' >< 
341 00223 F: 502025 F: AND (000777 /NUMBER OF CONNECT I OH~; 
342 00224 R 740031 A TCA 
343 00225 R 041553 R DAC COUPlT2 
344 00226 F: 210002 A LAB04 LAC 2} >< /FORM ROUTES POIHTEF: 
345 00227 R 65200(1 A LMO 
346 00230 R 210EHJ3 A LAC 7 '·./ ·-·} , ..... 
347 00231 F: 740010 A RAL 
348 00232 F: 742010 A RTL 
34~l [10233 R 640614 A LLS +14 
350 00234 R 502026 p 

' AND (037777 
351 00235 R 740031 A TCA 
352 00236 F: 341556 F: TAD ROUTPT 
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353 00237 R 741200 A SNA /CHECK IF ROUTE DELETED 
354 00240 R 600245 R JMP LAB.4 /MARK ROUTE AS DELETED 
355 00241 R 740131 A SMA !TCA 
7 56 00242 R 600255 R JMP LAB05 /POINTER rs LESS THAN ROUTES COLLAPSE 
357 00243 R 341556 R TAD ROUTPT 
358 00244 R 341560 R TAD SH IFT2 /NEW ROUTES POINTER 
359 [H)245 R 670514 A LAB.4 ECLL !CLQ ! LF:S+14 
360 00246 R 740020 A RAR 
361 00247 R 742020 A RTR 
362 00250 R 050003 A DAC 3,X /DRAWCP WILL RECALCULATE DF ADDRE~;s 
363 00251 R 210002 A LAC 2, x 
364 00252 R 502032 R AND (000077 
3G5 00253 R 640002 A OMO 
366 00254 R 050002 A DAC 2,x 
367 00255 R 737003 A LAB05 AXR +3 
368 00256 R 441553 R I ~;z COUNT2 
3G9 00257 R 600226 R LTMP LAB04 /TRY NEXT CONNECT I OH IN THE BLOCK 
370 00260 R 725001 A A''·-· ,-\.:J +1 
371 00261 R 600222 R LTMP LAB03 /TRY' NEXT BLOCh 
372 00262 R 441551 R LAB06 ISZ COUtHl /CONTINUE DELETION OF CONNECT! 01% 
373 00263 R 600147 R JMP LABO! 
374 00264 R 220003 R LAC* EOCONN 
..., "'?C' 
.Jf ·-' 00265 R 341575 R TAD CON~rnD 
376 t10266 R 740031 A TCA 
7"""" .J 1' ( 08267 R 362024 R TAD* (000012 
378 00270 R 041551 R DAC COUNT! /LENGTH OF REMA IN ING DATA IN ARRAY 
379 00271 R 220012 A LABO? LAC* 12 
380 00272 R 060013 A DAC* 13 /COLLAPSE THE ARRAY 
381 00273 R 441551 R ISZ COUtHl 
7C•·"J 
....JLIL... 00274 R E;0027 l R JMP LAB07 
3B3 00275 R 201575 R LAC COHNAD 
384 00276 R 740031 A TCA 
3B5 00277 R 362023 R TAD* (000013 
386 00300 R 060003 R DAC* EOCOHH /UPDATE LENGTH OF CONNECTIONS ARRAY 
387 00301 R 201574 R LAC COMPAD 
388 00302 R 341550 R TAD XADJ 
389 00303 R 721000 A PAX 
3·:.HJ 00304 R 360002 R TAD* EOCOMP 
391 00305 R 723777 A AAC -1 
392 00306 R 722000 A PAL /SET UP LIMITS FOR COMPONENTS ARRAY 
393 00307 R 210000 A LAB08 LAC (L >< 
394 00310 R 502022 R AND ( 177777 
395 00311 R 740031 A TCA 
396 00312 R 341552 R TAD CONPTR 
397 00313 R 740131 A SMA ! TCA 
398 00314 R 600324 R JMP LAB09 
399 00315 R 341552 R TAD CONPTR 
400 00316 R 341554 R TAD SH IFTl /NEW CONNECTION POINTER 
401 00317 R 652000 A LMQ 
402 00320 R 210000 A LAC 0,x 
403 00321 R 502033 R A~m (600000 /SAl/E GROUP MARKER BITS 
404 00322 R EA0002 A OMQ 
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405 00323 R 050000 A DAC 0,x 
4EH3 mn24 R 725006 A LAB09 AXS +6 
407 00325 R 600307 R JMP LAB0:3 /MORE COMPONENTS IN THE SCAN 
40:3 00326 R 201550 R LAB10 LAC ><ADJ /CALCULATE THE PRESHJT COMPONENT NUMBER 
409 00327 R 341574 R TAD COMP AD 
410 00330 R 740031 A TCA 
411 00331 R 341557 F: TAD I~mE>< 
412 00332 R 653000 A LMO!ECLA 
413 00333 R 660323 A ECLL ! D IlJ 
414 00334 R 000006 A +6 
415 00335 R 641002 A LACQ 
416 00336 R 041554 R DAC SH IFTl 
417 00337 R 201575 R LAC CotiHAD /SET UP A SCAH OF THE CONNECT! ONS ARF.A'y' 
41:3 00340 R 341550 R TAD XADJ 
41 ~:i 00341 R 721000 A PAX 
420 00342 R 360003 R TAD* EOCOHN 
421 00343 R 723777 A AAC -1 
4.-,.-, 

~c:. 00344 R 722000 A PAL 
423 00345 R 100450 R LAB. 10 JMS CHGPTF. /UPDATE COMPONENTS POINTER 
424 00346 R 210000 A LAC o, x /CALCULATE HUMBER OF CONNECTIONS 
425 00347 R 502025 R AND (000777 
426 00350 R 741231 A SNA!TCA /TRAP A ZERO COUNT AS TH IS CODE 
427 mn51 R 777777 A LAW -1 /IS EXECUTED WTH NO DATA FOR CON NS 
42:3 00352 F: 041551 R DAC COUHTl 
42~:i [10353 R 737001 A AXR +1 
430 00354 R 100450 R LAB. 11 JMS CHGPTR /UPDATE COMPOHENTS POIHTER 
431 00355 R 737003 A AXR +3 
432 00356 R 441551 R ISZ COUt,ffl 
433 00357 R 600354 R ,JMP LAB. 11 /MORE CONt~ECT IONS rn TH IS BLOCh 
434 00360 R 725000 A A"·-· I'\.~ +O 
435 00361 R 600345 R JMP LAB. 10 /MORE CONNECTION BLOCKS TO DO 
436 00362 R 201557 R LAC I ti DD< 
437 00363 R 721000 A PAX 
47C• ._11_1 00364 R 740031 A TCA 
439 00365 R 341550 R TAD ><AD,J /TAKE OFF INDE>< AD.JUSTER 
440 00366 R 740001 A CMA /START OF THIS COMPOHHJT 
441 rnJ367 R 062030 F: DAC* (000010 
442 00370 R 723006 A AAC +6 /START OF HEXT COMPOHE~lT 
443 00371 R 062027 F: DAC* (000011 
444 00372 R 740031 A TCA 
445 00373 R 36~J002 R TAD* EOCOMP 
446 00374 F: 341574 R TAD COMPAD /LENGTH OF REMA IM ING AR RAV 
447 00375 R 740031 A TCR 
44f: 00376 R 740030 A IAC 
44':J 00377 R 041551 R DAC COUNTl 
450 00400 R 220011 A LAB 11 LAC* 11 /COP\' DOl,JN THE ARRA\' 
451 00401 R 060010 A DAC* 10 
452 00402 R 441551 R r·-·~ .:ii:::.. COUNT! 
453 00403 R 600400 R LTMP LAB 11 /MORE TO COP\' 
454 00404 R 222030 R LAC* (000010 
455 00405 R 341550 R TAD ><ADJ 
45(3 00406 F: 722000 A PAL /RE~3ET THE LIMIT REGISTER 
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457 00407 R 740001 A CMA 
458 00410 R 341574 R TAD COMP AD 
459 00411 R 341550 R TAD XAD.J 
4(30 00412 R 740031 A TCA 
461 00413 R 060002 R DAC* EOCOMP 
462 00414 R 737772 A AXR -6 /RESET THE IM DEX REG I STER 
463 00415 R 725006 A LAB12 AXS +6 
464 00416 R 600117 R JMP LAB00 /MORE COMPONENTS IH THE ARRA"i-' 
465 00417 R 651000 A ECLA!CLO 
466 00420 R 122011 E JMS* DRAl,JCP 
467 00421 R 620007 R JMP* GROUP 
468 00422 R 201551 R REPLAC LAC DISFAD /REPLACE COMPONENT IN DISPLAY FILE 
46S1 00423 R 723777 A AAC -1 /ONLY lST TWO WORDS OF DISPLAY WERE ALTERED 
470 00424 R 041551 R DAC D ISFAD 
471 00425 R 202034 R LAC (DSf<;P /REPLACE THE SKIP IM THE FIRST WORD 
472 00426 R 061551 R DAC* DISFAD 
473 00427 R 441551 R INC DISFAD 
474 00430 R 201554 R LAC COMP TR 
475 00431 R 723004 A AAC +4 
476 00432 R 041554 R DAC COMP TR /REPLACE THE DATA STRUCTURE POIMTER IN 2ND WORD 
477 00433 R 061551 R DAC* DISFAD 
47:3 rnJ434 R 201551 R LAC D I~3FAD 
479 00435 R 742010 A RTL /STORE MOST SIGNIFICANT 8 BITS OF DISPLAY POINTER 
480 00436 R 502035 R AND (776000 /JN THE COMPOMHITS ARRAY 
481 00437 R 361554 R TAD* COMP TR 
482 00440 R 061554 R DAC* COMP TR 
483 00441 R 441554 R IMC COMP TR 
484 00442 R 201551 R LAC DISFAD 
485 00443 R 640612 A LLS +12 /STORE LEAST SIGNIFICANT 8 BITS OF DISPLAY POINTER 
486 00444 R 502035 R AND (776000 
487 00445 R 361554 R TAD* COMP TR 
488 00446 R 061554 R DAC* COMP TR 
489 00447 R 620007 R JMP* GROUP /EXIT ROUTINE TO RESET CONDITIONS 
490 00450 R 740040 A CH GP TR xx 
491 00451 R 210000 A LAC 0,x /CHECK IF POINTER NEEDS UPDATING 
492 00452 R 502036 R AND (777000 
493 00453 R 742030 A SWHA 
494 00454 R 740031 A TCA 
4~l5 00455 R 341554 R TAD SHIFTl 
496 00456 R 740100 A SMA 
497 00457 R 620450 R JMP* CHGPTR /NO UPDATE NEEDED 
4~;)8 00460 R 210000 A LAC 0 .. x /UPDATE THE POI~ffER 
499 00461 R 342036 R TAD (777000 
500 00462 R 050000 A DAC 0,x 
501 00463 R 620450 R JMP* CHGPTR 
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502 . TITLE GROUP REPRODUCE A GROUP FUNCTION 
503 004E;4 P. REPROD • WRITE 4, 2 .. MESSF .. 34 

00464 P. 002004 A *G CAL+2*1000 4&777 
00465 R 000011 A *G 11 
00466 R 001676 R *G MES SF 

*G .DEC 
rnJ467 R 777736 A *G -34 

504 00470 P. 101435 R JMS TREE /TYPE GROUP P.EPP.ODUCED:-
505 . IN IT -3 .. L STAP. 1 

rnJ471 P. 001775 A *G CAL+l*lOOO -3&777 
00472 P. ommo1 A *G 1 
00473 P. 000033 R *G STAR 1 +0 
00474 R 000000 A *G 0 

506 . l.,JR ITE -3, 2, MESSL 34 
00475 P. 002775 A *G CAL+2*1m:m -32~777 
00476 P. 000011 A *G 11 
00477 P. 001666 R *G ~JESSE 

*G .DEC 
00500 P. 777736 A *G -34 

507 ,IAJAIT -3 /TYPE DELTA x DELTA y 
00501 P. 000775 A *G CAL -3&777 
00502 P. 000012 A *G 12 

508 00503 P. 122014 E JMS* NUMBEF: /READ IH liALUES 
509 00504 R 041564 R DAC !<SHIFT 
5HJ 00505 P. 122014 E JMS* t··llJMBEP. 
511 00506 P. 041565 R DAC \'SHIFT 
512 00507 P. 200001 R LAC SIZE 
513 00510 P. 723004 A AAC 4 
514 rnJ5 11 P. 041571 F: DAC MAXCOM 
515 00512 P. 221571 R LAC* MA><COM 
516 00513 P. 740031 A TCA 
51? 00514 P. 360002 P. TAD~+~ EOCOMP 
518 00515 F: 74~J100 A SMA 
519 00516 P. 777777 A LAW -1 /IF ALREADY FULL SET TO DETECT IT 
52[1 00517 P. 041561 P. DAC COMLIM 
521 00520 P. 200001 P. LAC SIZE 
c·-1·-1 
._IC. C, 00521 P. 723003 A AAC 3 
523 00522 P. 041572 P. DAC MA><COH 
524 00523 P. 221572 F: LAC* MA:x:Cotl 
525 00524 F: 740031 A TCA 
52E; 00525 F: 360003 F: TAD* EOCmlH 
C'.-l..., 
._IC, ( 00526 P. 740100 A SMA 
52B 00527 F: 777777 A LAW -1 
529 00530 F: 041562 F: DAC COHLIM 
530 00531 F: 2ornm1 F: LAC ::;i ZE 
531 00532 F: 723i305 A AAC c:: 

._J 

57·;:; 
-·~ 00533 F: 041573 F: DAC MAXF:UT 

533 00534 F: 221573 F: LAC* MA><F:UT 
534 00535 F: 74rnJ31 A TCA 
535 00536 F: 36[1004 F: TAD* EOF:OUT 
536 00537 F: 740100 A SMA 
53? rnJ540 F: 777777 A LAW -1 
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538 00541 R 041563 R DAC RUTLIM 
53S1 00542 R 220002 R LAC* EOCOMP /SET UP ARRARY POINTERS 
540 00543 R 341574 R TAD COMPAD 
541 0E1544 R 723776 A AAC -2 
542 00545 R 062030 R DAC* (000010 
543 00546 R 220003 R LAC* EOCOWl 
544 00547 R 341575 R TAD CONN AD 
545 00550 R 723776 A AAC -2 
546 00551 R 062027 R DAC* (000011 
547 00552 R 220004 R LAC* EOROUT 
548 00553 R 341576 R TAD ROUTAD 
549 00554 R 723776 A AAC -2 
550 00555 R 062024 R DAC* (000012 
551 0055G R 220006 R LAC* EON AME 
cc·;:. 
._1._1._ 00557 R 360005 R TAD* r~AMES 
cc~ 00560 R 723776 A AAC . .., 
._J._1.~ -c. 

554 00561 R 062023 R DAC* (000013 
555 00562 R 201574 R LAC COMP AD /START SCAN OF COMPONENTS 
556 00563 F: 341550 R TAD ><ADJ 
C::C''7 
._1._11 00564 R 721000 A PAX /THE LIMIT REGISTER IS STILL SET 
558 00565 R 210000 A LOC01 LAC 0' >< /CHECK IF NEXT COMPONENT MARKED 
559 00566 R 740010 A RAL 
560 00567 R 740120 A SMA!RAR 
SE; 1 00570 R 6E1 l066 R LTMP LOC13 /COMPONENT IJNMAF:f~ED 
562 00571 R 502022 R Arm (177777 
563 00572 R 050000 A DAC 0,x /RESET COMPONENT 
564 E10573 R 741200 A s~rn 
565 00574 R 600601 R JMP LOC02 /COMPONENT HAS NO CONHECTIONS 
566 00575 R 201575 R LAC cmmAD /FORM NHJ CONNECT I ot~ POINTEF: 
567 00576 R 740031 A TCA 
568 00577 R 723002 A AAC +2 
569 OOE;0E1 R 362027 R TAD* ( 000011 
570 00601 R 101270 R LOC02 JMS STORCM /STORE CONNECTION POINTER 
571 00602 R 724000 A PXA 
c:;?·-· ·- ( c. 00603 R 041554 R DAC COMP TR /SAVE INDEX REGISTEF: 
573 00604 R 7 400:31 A TCA 
574 00605 R 341550 R TAD ><AD.J 
C::?C 
._I (,_I 00606 R 740031 A TCA 
576 00607 R 101270 R JMS STORCM /POINTER TO MASTER IN COPY 
577 00610 R 210002 A LAC ·=· • .. ,> '- ·' ,,.~ 

578 00611 R 101270 R JMS STORCM /2ND WORD OF NAME 
579 00E; 12 R 210003 A LAC 3' :x: 
5BO E10613 R 101270 R JMS STORCM /LIBRARY WORD 
SB 1 00614 R 210004 A LAC 4,X 
582 00615 R 101326 R JMS ADDX /X POSITION 
5B3 00616 R 101270 R JMS STORCM 
5:34 00E; 17 R 210005 A LAC 5) ~~ 
585 00620 R 101333 R JMS ADDY /'l..l POSITION 
586 00621 R 101270 F: JMS STORCM 
587 00622 R 160013 A DZM* 000013 /NULL NAMES ARRAY 
cnn 
._100 00623 R 201574 F: LAC COMPAD /COMPUTE COMPONEtlT NUMBER 
5B~} 00624 R 740031 A TCA /OF THE COPY 
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590 ooi;2s R 3G2030 H TAD* (000010 
591 ot%2G R 653000 A LMO!ECLA 
5Sl2 00627 R 660323 A ECLL ! D Iv' 
5~)3 00630 R 000006 A +6 
594 00631 R 660611 A ECLL ! LLS+ 11 ./SAl/E COMPONEtff NUMBER IN MQ 
s~:)s 00632 R 6410~32 A LACO 
5% 00633 R 050002 A DAC ? ~ J 

L-, A ./STORE IH hJORD 2 OF MASTER 
5~)7 00634 R 210000 A LAC o. x /CHECK FOR ONLY ITEM ON TREE 
5~l::: 00635 R 741200 A SNA 
5~)'.:) 00G36 R 601130 R JMP LOC16 /NO CONNECT I OH:; 
600 00637 R 341575 R TAD CON HAD 
601 00640 R 723777 A AAC -1 
602 00641 R 341550 R TAD :<ADJ 
~3[13 00642 R 721000 A PA>< /POINTER TO CONNECT I OH BLOCf\ 
604 00643 R 210000 A LAC o, :x: 
605 00644 R 502025 R At,ID ( 000777 ,-TJUMBER OF COt-lNECT I mis 
~:;oi; 00645 R 740031 A TCA 
607 00646 R 041551 R DAC COIJt·iT 1 
GOB 00647 p 

' 740031 A TCA 
60Si 0065[1 R 640002 A OMO 
610 00651 R 101302 R JMS STOP.CN /COP\' CONNECT I OH HEADER 
611 00652 R 210000 A LAC 0' >< 
612 00653 R 744000 A CLL 
613 00654 P. 640511 A LP.S + 11 
614 00655 R 041567 R DAC BA Cl<: PT ./SfWE BACK POHffER TO MASTER 
615 00656 R 210002 A LOC03 LAC 2) >< /CALCULATE ROUTE POIHTER 
616 00657 F: 652000 A LMQ 
617 00660 R 210003 A LAC 7 \ .. ' 

..J J (., 

61:::: 00661 R 740010 A RAL 
61 ::) 00662 P. 742010 A RTL 
1:;20 00663 R 640614 A LLS +14 
E;21 00664 R 502026 R AHD (037777 
E;22 00665 R 041556 R DAC ROIJTPT 
623 00666 P. 141566 R DZM NHJPTR /ZERO NEW ROUTES POHffEP. 
624 00667 R 741200 A SNA 
625 00670 F: f;O 1045 R JMP LOC12 /COt-mECTION NOT ROUTED 
626 00671 F: 724000 A PXA 
627 [1[1f;72 R 041552 R DAC Cot-JPTR /SAlJE I~lDEX REGISTER 
c.-•1• :i.::.o 00673 R 20 !SE;? R LAC BAChPT /BUILD COP'y' OF OTHER EHTRV OF CONNECTION 
62~) ooi~;74 P. 650511 A CLO!LRS + 11 
630 00675 R 210001 A LAC 1 .. >< 
(331 ooi.:;?G R 502037 R AND (000700 
632 OOE;77 R 642000 A OAC 
633 00700 R 21[1002 A LAC ·'j •.,_; 

'-) ,···, 

634 00701 P. 502032 R At·lD (000077 
635 00702 P. 640002 A OMO 
636 00703 R 041557 R DAC ~ .. JoRDO 
(:;37 00704 P. 2100[1 l A LAC 1 "x' ) , .. , 

~:;3:3 00705 R 502032 R mm (000077 
63~3 00706 P. 041560 P. DAC l .. JORD 1 
640 00707 R 210001 A LAC 1 ) >< /CHE Cf~ IF ROUTE COPIED \'ET 
641 00710 F: 744000 A CLL 
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642 00711 R liA0511 A LRS + 11 
643 00712 R 740031 A TCA 
644 00713 R 341567 R TAD BfKKPT 
645 00714 R 741331 A SPA!SNA!TCA 
646 00715 R 6t:i0765 R JMP LOCOG /ROUTE NOT YET COPIED 
647 [10716 R 341567 R TAD BACf<;PT /CALCULATE POINTER TO OTHER COMP 
648 00717 R 673122 A ECLL!MUL 
649 00720 R 000006 A +6 
650 00721 R 641002 A LACG! 
651 00722 R 341574 R TAD COMPAD 
652 00723 R 341550 R TAD ><ADJ 
653 00724 R 721000 A PAX 
654 00725 R 210002 A LAC 2)X /CALCULATE POINTER TO COPY OF THIS 
655 00726 R 744000 A CLL /COMPONENT 
,:;56 00727 R 640511 A LRS + 11 
657 00730 R 653122 A MUL 
'358 00731 R 000006 A +6 
f;59 OEJ732 R 6410132 A LACG! 
660 00733 R 341574 R TAD COMPAD 
6{; 1 00734 R 341550 R TAD ><ADJ 
662 00735 R 721000 A PA><: 
~;63 00736 R 210000 A LAC 0 .. x /CALCULATE CONNECTIONS POINTER 
GEA 00737 R 341575 F: TAD CONNAD 
GE;S 00741) R 341550 R TAD ><ADJ 
666 00741 R 721000 A PAX 
667 00742 R 210000 A LOC04 LAC o,x /CHECK IF WE HAV'E FOUND THE OTHER ENTR'I 
668 00743 R 541557 R SAD l.<JORDO 
669 00744 R 741000 A SKF 
670 00745 R 600752 R JMP LOC.4 
671 00746 R 210001 A LAC L >< 
672 00747 R 502032 R AND (000077 
673 00750 R 541560 R SAD WORD! 
674 00751 R 600754 R JMP LOCOS /THIS IS THE COP't' 
675 00752 R 737003 A LOC.4 A><R +3 /INDEX TO NEXT CONNECTION 
676 00753 R 600742 R JMP LOC04 
677 00754 R 210001 A LOCOS LAC LX /CALCULATE ROUTES POINTER 
678 00755 R 652000 A LMG! 
679 00756 R 210002 A LAC 2, >~ 
680 00757 R 740010 A RAL 
681 00760 R 742010 A RTL 
682 [10761 R 640614 A LLS +14 
683 00762 R 502026 R AND (037777 
684 00763 R 041566 R DAC ~lHJPTR /Sf:WE ROUTES POINTER AND 
685 00764 R 601043 R JMP LOC 11 /CONTINUE WITH CONNECTION 
686 00765 R 201576 R LOC06 LAC ROUTAD /MAKE COP'! OF NElAJ ROUTE 
687 00766 R 740031 A TCA 
688 00767 R 362024 R TAD* (000012 
689 00770 R 723002 A AAC +2 
690 00771 R 041566 R DAC NEl.JPTR /SAV'E NEW ROUTES POIMTER 
6~ll 00772 R 201556 R LAC ROUTPT 
692 00773 R 341576 R TAD ROUTAD 
6'.~3 00774 R 723777 A AAC -1 
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694 00775 R 341550 R TAD ><ADJ 
695 00776 R 721000 A PAX /POINTER TO ROUTE TO BE COPIED 
6% 00777 R 210000 A LAC 0,x /CALCULATE NUMBER OF POI~lTS 
697 01000 R 744000 A CLL /LESS ONE 
698 [11001 R 640512 A LRS +12 
69~l 01002 R 502032 R AND (000077 
700 01003 R 740031 A TCA 
701 01004 R 740030 A IAC 
702 01005 R 041553 R DAC COUNT2 
7~33 01 [106 R 210000 A LAC (1, ~·< /COP'/ AND UPDATE ROUTE 
704 01007 F: 740100 A SMA 
705 01010 R 242040 R ><OR (400000 /MARr) ROUTE A'~ ;:) INllAL ID 
706 01011 R 101326 R JM~; ADDX /HEADER 
707 01012 R 101314 R LTt1S :::;TOR RT 
7£1:3 01013 R 210001 A LAC L >< 
70~l 01014 R 101333 R ,JM~; ADD'! 
710 01015 R 101314 R JMS STORRT 
711 01016 R 210002 A LOC0? LAC 2) >< /GET T\'PE OF ~lE><T SEGMENT 
712 01017 R 640512 A LRS +12 
713 01020 p 

' 502041 R AND (000003 
714 01021 R 341600 R TAD D ISPT1 /XCT DISP! 
715 01022 R 041024 R DAC DISPl 
716 01023 R 2100£12 A LAC .-. ~..1 c. I ,..., 

717 01024 R 740040 A DISPl xx /DISPATCH TABLE FOR SEGMENT T'y'PE 
718 01025 R 601036 R JMP LOC10 /··) ,.,, LINE 
7 1 ::i 01026 R 601034 R .JMP LOC09 /'( LIME 
720 01027 R 601030 R JMP LOCOB /ANGLED LINE 
721 01030 R 101326 R LOC08 JMS ADD>< /UPDATE !ST WORD OF ANGLED 
722 01031 R 101314 R ,JMS STORRT /LIME A~lD GET 2ND WORD 
'7•";)7 
I L-·-• 01032 R 737001 A A><R +l 
724 01033 R 210002 A LAC .-, ·~) 

c.' r~ 
725 01034 R 1El 1333 R LOC09 JMS ADD'! /UPDATE \' COORDINATE 
726 [11035 R 741000 A SKP 
727 01036 R 101326 R LOC10 JMS ADD>< /UPDATE x COORDINATE 
?·Jo 01037 R 101314 R JMS :3TORRT I .:_1_1 

729 01040 R 737001 A AXR +1 
730 01041 R 441553 R ISZ COUNT2 
731 01042 R E;o 1016 R JMP LOCO? /ANOTHER SEGMENT TO DO 
732 01043 R 201552 R LOCl 1 LAC CONPTR /RESET CONNECTION POINTER 
?7""'2 
I ._1....; 01044 R 721000 A PAX 
734 01045 R 210001 A LOC12 LAC l , :x: /COP'r THE cmmECTION UPDATING 
735 0104(3 R 101302 R JM:::; ~;TOF:CN /THE ROUTE~; PO I ~lTER mlL'/ 
73(:; 01047 R 210002 A LAC 2, >< 
737 01050 R 650506 A CLQ!LRS +6 
73:::: 01051 R 201566 R LAC NEWPTR 
73~j 01052 R 640606 A LLS +6 
740 01053 R 101302 R JMS STORCH 
741 01054 R 201566 R LAC rln~PTR 
742 01055 R 742010 A RTL 
743 01056 R 742010 A RTL 
744 01057 F: 502033 R A~m (600000 
745 01060 R 101302 R ,JMS STORCH /D ISPLA'y' FILE ADD RE% NOT NEEDED 
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746 
747 
748 
749 
750 
751 
752 
753 
754 
755 
756 
757 
758 
759 
760 
7E; 1 
762 
763 
764 
765 
766 
767 
768 
769 
770 
771 
772 
773 
774 
775 
776 
777 
778 
779 
780 
781 
782 
783 
784 
785 
786 
787 
788 
789 
790 
791 
792 
793 
794 
795 
796 
797 

GROUP SRC 

01061 R 737003 A 
01062 R 441551 R 
01063 R 600656 R 
01064 R 201554 R 
01065 R 721000 A 
01066 R 725006 A 
01067 R 600565 R 
01070 R 220003 R 
01071 R 341575 R 
01072 R 723777 A 
01073 R 341550 R 
01074 R 721000 A 
01075 R 222027 R 
01076 R 341550 R 
01077 R 722000 A 
01100 R 210000 A 
01101 R 502025 R 
01102 R 740031 A 
01103 R 041551 R 
01104 R 210001 A 
01105 R 744000 A 
01106 R 640511 A 
01107 R 653122 A 
01110 R 000006 A 
01111 R 641002 A 
01112 R 341574 R 
01113 R 723002 A 
01114 R 041554 R 
01115 R 221554 R 
01116 R 652000 A 
01117 R 210001 A 
01120 R 502025 R 
01121 R 640002 A 
01122 R 050001 A 
01123 R 737003 A 
01124 R 441551 R 
01125 R 601104 R 
01126 R 725001 A 
01127 R 60 1100 R 
01130 R 220002 R 
01131 R 341574 R 
01132 R 341550 R 
01133 R 721000 A 
01134 R 222030 R 
01135 R 341550 R 
01136 R 722000 A 
01137 R 210000 A 
01140 R 723002 A 
01141 R 041554 R 
01142 R 2 10001 A 
01143 R 061554 R 
01144 R 202042 R 

GROUP REPRODUCE A GROUP FUNCTION 

AXR 
ISZ 
JMP 
LAC 
PAX 

LOC13 AXS 
JMP 
LAC* 
TAD 
AAC 
TAD 
PAX 
LAC* 
TAD 
PAL 

LOC14 LAC 
At~D 
TCA 
DAC 

LOC 15 LAC 
CLL 
LRS 
MUL 

LACQ 
TAD 
AAC 
DAC 
LAC* 
LMQ 
LAC 
AND 
OMQ 
DAC 
AXR 
ISZ 
JMP 
AXS 
JMP 

LOC16 LAC* 
TAD 
TAD 
PAX 
LAC* 
TAD 
PAL 

LOC17 LAC 
AAC 
DAC 
LAC 
DAC* 
LAC 

+3 /INDEX TO NEXT CONNECTION 
COUNT1 
LOC03 /ANOTHER CONNECTION EXISTS 
COMPTR /RESET INDEX REGISTER 

+6 
LOCO! /ANOTHER COMPONENT TO CHECK 
EOCONN /START SCAN OF NH~ CONNECTIONS 
CONN AD 
-1 
XADJ 

(000011 /LIMIT OF SCAN 
><ADJ 

o,x 
C000777 /NUMBER OF CONNECTIONS 

COUNT1 
L X /CALCULATE POINTER TO THE OTHER 

/COMPONENT 
+11 

+6 

COMP AD 
+2 
COMPTR 
COMPTR /POINTER TO COPY OF THIS COMPONENT 

L X 
C000777 /WIDTH AND PAD NUMBER 

LX 
+3 
COUNT1 
LOC15 
+1 
LOC14 
EOCOMP 
COMP AD 
XADJ 

/UPDATE THE POINTER 
/INDEX TO NEXT CONNECTION 

/ANOTHER CONNECTION TO DO 
/INDEX TO NEXT BLOrn 
/ANOTHER BLOCK TO DO 
/RESET COMPONENT NAMES 
/START SCAN OF NEW COMPONENTS 

(000010 /LIMIT OF SCAN 
XADJ 

0,x 
+2 
COMPTR 
L >< 
COMP TR 
CSPACE 

/THIS IS WORD 1 OF THE COMPONENT 

/2ND WORD OF NAME 
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798 01145 R 050000 A DAC 0,X /NULL NAME FOR THE COPY 
799 01146 R 202043 R LAC CALTMOD 
800 01147 R 050001 A DAC LX 
801 01150 R 725006 A AXS +6 /INDEX TO NEXT COMPONENT 
802 01151 R 601137 R JMP LOC17 /ANOTHER COMPONENT TO DO 
803 01152 R 220002 R LAC* EOCOMP /SAVE END OF ARRAY POINTERS 
804 01153 R 041554 R DAC COMP TR 
805 01154 R 220003 R LAC* EOCONN 
806 01155 R 041552 R DAC CONPTR 
807 01156 R 220004 R LAC* EOROUT 
808 01157 R 041556 R DAC ROUTPT 
809 01160 R 220006 R LAC* EON AME 
810 01161 R 042004 R DAC NAMEPT:IF 
811 01162 R 201574 R LAC COMP AD /UPDATE END OF ARRAY POINTERS 
812 01163 R 740031 A TCA 
813 01164 R 362030 R TAD* (000010 
814 01165 R 723002 A AAC +2 
815 01166 R 060002 R DAC* EOCOMP 
816 01167 R 201575 R LAC CONNAD 
817 01170 R 740031 A TCA 
818 01171 R 362027 R TAD* (000011 
819 01172 R 723002 A AAC +2 
820 01173 R 060003 R DAC* EOCONN 
821 01174 R 201576 R LAC ROUTAD 
822 01175 R 740031 A TCA 
823 01176 R 362024 R TAD* (000012 
824 01177 R 723002 A AAC +2 
825 01200 R 060004 R DAC* EOROUT 
826 01201 R 220005 R LAC* NAMES 
827 01202 R 740031 A TCA 
828 01203 R 362023 R TAD* (000013 
829 01204 R 723002 A AAC +2 
830 01205 R 060006 R DAC* EON AME 
831 01206 R 651000 A ECLA!CLQ 
832 01207 R 122011 E JMS* DRAWCP /REDRAW THE PICTURE 
833 01210 R 201555 R LAC PUSBUT /DISPLAY THE RESET MESSAGE 
834 01211 R 652000 A LMQ 
835 01212 R 201614 R LAC MES SB 
836 01213 R 161555 R DZM* PUS BUT 
837 01214 R 122012 E .JMS* MESSl 
838 01215 R 122007 E JMS* BUTTON /WAIT FOR A BUTTON HIT 
839 01216 R 542021 R SAD (000006 
840 01217 R 741000 A SKP 
841 01220 R 620007 R JMP* GROUP /EXIT IF NO RESET 
842 01221 R 201554 R LAC COMP TR /RESET THE DATA STRUCTURE 
843 01222 R 060002 R DAC* EOCOMP 
844 01223 R 201552 R LAC CONPTR 
845 01224 R 060003 R DAC* EOCONN 
846 01225 R 201556 R LAC ROUTPT 
847 01226 R 060004 R DAC* EOROUT 
848 01227 R 651000 A ECLA!CLQ 
849 01230 R 122011 E JMS* DRAWCP /REDRAW THE PICTURE 
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850 01231 R 620007 R JMP* !;ROUP 
851 01232 R 220002 R RESET' LAC* EOCOMP /RESET ARRAYS AFTER AN ABORT 
852 01233 R 341574 R TAD COMP AD /SET UP SCAN OF COPIED COMPONENTS 
853 01234 R 341550 R TAD XADJ 
854 01235 R 721000 A PAX 
855 01236 R 222030 R LAC* ( 000~:110 
856 01237 R 341550 R TAD ><ADJ 
857 01240 R 722000 A PAL 
858 01241 R 725003 A RES1 AXS +3 /RESET NAMES FIRST 
85~:J 01242 R 741000 A SKP 
860 01243 R 601254 R JMP RES2 /THIS ITEM NOT FULLY COPIED 
861 01244 R 737??5 A AXR -3 
862 01245 R 210000 A LAC 0,X 
863 01246 R 723002 A AAC +2 
864 01247 R 041554 R DAC COMPTR /POINTER TO MASTER COMPONENT 
865 01250 R 210001 A LAC LX /NAME OF MASTER 
BE;E; 01251 R 061554 R DAC* COMP TR 
867 01252 R 725006 A AXS +6 
868 01253 R 601241 R ,JMP RES! /ANOTHER COMPONENT TO DO 
869 01254 R 201574 R RES2 LAC COMP AD /~lm.J RESET CONNECTION POINTERS 
870 01255 R 341550 R TAD XADJ 
871 01256 R 721000 A PAX /SET UP SCAN OF COMPONENTS 
872 01257 R 360002 R TAD* EOCOMP 
873 01260 R 7237?? A AAC -1 
874 01261 R 722000 A PAL 
875 01262 R 210000 A RES3 LAC o,x 
876 01263 R 502022 R AND ( 177??7 /COLLATE OUT MARKERS 
87? 01264 R 050000 A DAC 0,x 
878 01265 R 725006 A AXS +6 
879 01266 R 601262 R JMP RES3 /ANOTHER COMPONENT TO DO 
880 01267 R 620007 R JMP* GROUP /NO NEED TO REDRAW PICTURE 
881 01270 R 740040 A STORCM xx 
882 01271 R 441561 R ISZ COMLIM /CHECK IF COMPONENTS ARRAY IS FULL 
883 01272 R 601300 R JMP STRCMl 
884 .WRITE -3, 2, COMFUL 34 

01273 R 002??5 A *G CAL+2*1000 -3&777 
01274 R 000011 A *G 11 
01275 R 001710 R *G COMFUL 

*G .DEC 
01276 R ??7736 A *G -34 

885 012?? R 601232 R JMP RESET 
886 01300 R 060010 A STRCMl DAC* 10 /STORE NEXT WORD IN COMPONENTS ARRAY 
887 01301 R 621270 R JMP* STORCM 
888 01302 R 740040 A STORCH xx 
889 01303 R 441562 R ISZ CONLIM /CHECK IF CONNECTIONS ARRAY IS FULL 
890 01304 R 601312 R JMP STRCNl 
891 .WRITE -3, 2, CONFUL 34 

01305 R 002775 A *G CAL+2*1000 -3&??7 
01306 R 000011 A *G 11 
01307 R 001726 R *G CONFUL 

*G .DEC 
01310 R ??7736 A *G -34 
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892 01311 R 601232 R ,JMP RESET 
893 01312 R 060011 A STP.CNl DAC* 11 /STORE NEXT WORD IN CON NE CTI ONS ARRAY 
894 01313 p 

' 621302 R JMP* STORGl 
E:95 01314 R 740040 A STORRT xx 
8% 01315 R 441%3 R ISZ RUTLIM /CHECK IF ROUTES ARRA\' IS FULL 
:3~37 01316 R 601324 R JMP STRRTl 
898 .WRITE -3, 2, RUTFUL 34 

01317 R 002775 A *G CAL+2*1000 -3&777 
01320 R 000011 A *G 11 
01321 R 001744 R *G RUTFUL 

*G .DEC 
01322 R 777736 A *G -34 

899 01323 R 601232 R LTMP RESET 
9[11] [11324 R 060012 A STRRTl DAC* 12 /STORE NEXT WORD IN ROUTES ARRAY 
901 01325 R 621314 R JMP* STORRT 
si02 01326 R 740040 A ADDX xv ,'~. 

903 01327 R 041570 R DAC CURR NT /SAl!E CURRENT STATE 
904 01330 R 201564 R LAC X~3H IFT /LOAD DI SPLACEMEtH 
905 01331 R 101340 R JMS ADDZ /COMBINE THE TWO 
906 01332 R 621326 R JMP* ADDX 
907 01333 R 740040 A ADDY xx 
908 01334 R 041570 P. DAC CUP.P.NT /SAk'E THE CURRENT STATE 
909 01335 R 201565 R LAC YSHIFT /LOAD THE DISPLACEMENT 
910 01336 R 101340 R JMS ADDZ /COMBINE THE TWO 
911 01337 P. 621333 P. JMP* ADD'/ 
912 01340 R 740040 A ADDZ xx 
913 D 1341 R 341570 R TAD CURRNT /COMBINE SHIFT AND PRESEMT POSIT ION 
~ll4 01342 R 652000 A LMO 
915 01343 R 241570 R ><OR CUP.RNT /CHECK IF TOP BITS HAVE CHANGED 
~j 16 01344 R 502035 P. mm (776000 
Sll7 01345 R 741200 A SNA 
~ll8 01346 R 601354 R JMP ADDl /TOP 8 BITS HAlJE tmT CHANGED 
~ll9 . WRITE -3,2,RANGER,34 

01347 R 002775 A *G CAL+2*1000 -3:Q77 
01350 R 000011 A *G 11 
01351 R 001770 R *G RANGER 

*G .DEC 
01352 R 777736 A *G -34 

920 01353 R 601232 P. JMP RESET 
921 01354 R 641002 A ADDI LACQ /PUT NEW l!ALUE IHTO ACCUMULATOR 
922 01355 P. E;21340 P. ,JMP* ADDZ 
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923 ' .TITLE ~ROUP RENAME A COMPONENT FUNCTIOl'll 
924 01356 R 441554 R RENAME INC COMP TR 
925 01357 R 221554 R LAC* COMP TR /GET COMP. NAME 
926 01360 R 441554 R INC COMP TR /STORE IN BUFFER 
927 01361 R 041762 R DAC F:ENAMB+2 
928 01362 F: 221554 R LAC* COMP TR 
':l29 01363 F: 502044 R AND (777400 
930 01364 F: 723100 A AAC +100 
931 01365 P. 041763 R DAC P.ENAMB+3 
~,32 01366 R 201554 F: LAC COMP TR 
933 01367 F: 723777 A AAC -1 
934 01370 R 041554 R DAC COMP TR 
~l35 . IN IT -3 .. L STAR 1 

01371 R 001775 A *G CAL+1*1000 -3&777 
01372 F: 000001 A *G 1 
01373 F: 000033 F: *G STAR l+O 
01374 R 000000 A *G 0 

93(3 .WRITE -3 .. 2 .. RENAMB,34 
01375 F: 002775 A *G CAL+2*1000 -3&777 
01376 R 000011 A *G 11 
01377 F: 001760 R *G RENA MB 

*G .DEC 
01400 R 777736 A *G -34 

·:i37 . ~JA IT -3 /OUTPUT RENAME MESSAGE 
01401 R 000775 A *G CAL -3&777 
01402 R 000012 A *G 12 

938 01403 R 122013 E JMS* NAMEl /READ IN NH! NAME 
~l39 01404 R 601407 R JMP .+1+2 
940 01405 R 401574 R .DSA COMPAD!400000 
941 01406 R 400002 R .DSA EOCOMP!4000E10 
Sl42 01407 R 740200 A SZA 
943 01410 R 601426 R JMP ERRl /DUPLICATE COMPOMENT MAME 
944 01411 R 641002 A LACQ 
945 01412 R 041552 R DAC LOC 
946 01413 R 221552 R LAC* LOC 
947 01414 R 061554 R DAC* COMP TR /STORE IN COMP. ARRAY 
948 01415 R 441554 R INC COMP TR 
':'49 01416 R 441552 R INC LOC 
950 01417 F: 221552 R LAC* LOC 
951 01420 R 723372 A AAC +372 /ADD AN ALT MODE 
952 01421 R 061554 R DAC* COMPTP. 
953 01422 R 201554 R LAC COMP TR /REDRAW THE COMP OM ENT 
954 01423 R 723776 A AAC .-, -c. 

955 01424 R 122011 E JMS* DRAl,JCP 
':l56 01425 R 600033 R JMP ~;TAR 1 
957 01426 R ERRl . WRITE -3 .. 2,MESSD .. 34 

01426 R 002775 A *G CAL+2*1000 -3:Q77 
01427 R 000011 A *G 11 
01430 R 001652 R *G MES SD 

*G .DEC 
01431 R 777736 A *G -34 

958 .WAIT -3 
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959 

GROUP SRC GROUP 

01432 R 000775 A *G 
01433 R 000012 A *G 
01434 R 600033 R 

RENAME A COMPONENT FUNCTION 

CAL -3&777 
12 
JMP STARl 
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960 .TITIE GROUP TREE MARK COMPONENTS IJ'f ~ GROUP 
961 01435 R 740040 A TREE xx 
962 01436 R 141561 R DZM NTREAT /SET UP NUMBER TREATED AND NUMBER FOUND 
963 01437 R 750030 A CLA ! IAC 
964 01440 R 041551 R DAC NF OU ND 
965 01441 R 201554 R LAC COMP TR /SET UP THE SCAN LIMITS 
966 01442 R 341550 R TAD XADJ 
967 01443 R 721000 A PAX 
968 01444 R 220002 R LAC* EOCOMP 
969 01445 R 723777 A AAC -1 
970 01446 R 341574 R TAD COMPAD 
971 01447 R 341550 R TAD XADJ 
972 01450 R 722000 A PAL 
973 01451 R 202033 R LAC (600000 /MARK THE FIRST COMPONENT 
9?4 01452 R 261554 R XOR* COMP TR 
9?5 01453 R 061554 R DAC* COMP TR 
9?6 01454 R 542033 R SAD (600000 
9?? 01455 R 601521 R JMP TREE4 /END OF TREE IF NO CONNECTIONS 
9?8 01456 R 210000 A TREE1 LAC 0.x 
9?9 01457 R ?40100 A SMA 
980 01460 R 601536 R JMP TREES /COMPONENT NOT ON THIS TREE 
981 01461 R 502045 R AND (3??7?? /MARK THE COMPONENT AS DONE 
982 01462 R 050000 A DAC 0,X 
983 01463 R 502022 R AND ( 1 ????? /CONNECTIONS POINTER 
984 01464 R ?23?7? A AAC -1 
985 01465 R 3415?5 R TAD CONN AD 
986 01466 R 041552 R DAC CONPTR 
98? 0146? R 221552 R LAC* CONPTR 
988 014?0 R 502025 R AND (000??7 
989 014?1 R ?40031 A TCA 
990 01472 R 041553 R DAC COUNT /NUMBER OF CONNECTIONS 
991 01473 R 441552 R INC CONPTR 
992 014?4 R 221552 R TREE2 LAC* CONPTR 
993 014?5 R ?42030 A SWHA 
994 014?6 R 502025 R AND (000??7 
995 014?? R 6?3122 A ECLL!f'n..JL 
996 01500 R 000006 A +6 
99? 01501 R 641002 A LACQ 
998 01502 R 3415?4 R TAD COMPAD /POINTER TO ANOTHER COMPONENT 
999 01503 R 041554 R DAC COMP TR 

1000 01504 R 221554 R LAC* COMP TR 
1001 01505 R 502033 R AND (600000 
1002 01506 R ?40200 A SZA 
1003 0150? R 601514 R JMP TREE3 /OTHER COMPONENT ALREADY MARKED 
1004 01510 R 441551 R INC NFOUND 
1005 01511 R 202033 R LAC (600000 /MARK THIS NEW COMPONENT 
1006 01512 R 261554 R ·XOR* COMP TR 
100? 01513 R 061554 R DAC* COMP TR 
1008 01514 R 201552 R TREE3 LAC CONPTR /UPDATE CONNECTIONS POINTER 
1009 01515 R ?23003 A AAC +3 
1010 01516 R 041552 R DAC CONPTR 
1011 0151? R 441553 R ISZ COUNT 
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1012 01520 R GO 1474 R JMP THEE2 /MORE COHNECTIONS TO DO 
1013 01521 R 441561 R TREE4 IMC NTREAT /UPDATE NUMBER TREATED 
1014 01522 R 210001 A LAC l / >< /~~RITE OUT COMPONEHT NAME 
1015 01523 R 041762 R DAC BUFFER+2 
1016 01524 R 210002 A LAC .-. \.) c.) ,-'\ 

1[117 01525 R 502044 R AND (777400 
1[118 01526 R 723032 A AAC +"'·:i 

~"- /CARRIAGE RETURN TO TERMINATE NAME 
10 1 ::j 01527 R 041763 R DAC BUFFER+3 
1020 . l-•JA IT 4 

01530 R 000004 A *G CAL 4&777 
01531 R 000012 A *G 12 

1[121 • l.<JR ITE 4, 2. BUFFER, 34 
01532 R 002004 A *G CAL+2*1[100 4&777 
01533 R 000011 A *G 11 
01534 R 001760 R *G BUFFEF: 

*G .DEC 
01535 R 777736 A *G -34 

1022 ~3153G F: 201551 F: TREES LAC ~ffOU~m 
1023 01537 f.: 541561 f.: SAD NTREAT 
1024 0154[1 f.: 621435 f.: JMP* THEE /HID OF TREE ~JHEH ALL TREATED 
1025 01541 f.: 725006 A AX:3 +6 
1026 ~31542 F: 601456 f.: JMP THEE 1 
1027 01543 R 201574 R LAC COMP AD /END AROUND AT THE ARF:A\' HID 
1028 01544 f.: 341550 f.: TAD :X:ADJ 
102:'.;) 01545 f.: 721000 A PAX 
1030 01546 f.: 601456 f.: .JMP Tf.:EEl 
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1031 c .TITIE 'GROUP DECLARATIONS OF VARIABLES -mqn PRESETS 
1032 01547 R 000000 A • XXMOf.l .CBD .xx 1 /BLANK COMMON 
1033 01550 R 740040 A XADJ xx /INDEX REGISTER ADJUSTER 
1034 01551 R 740040 A DISFAD xx /DISPLAY POINTER 
1035 01552 R 740040 A CONPTR xx /CONNECTIONS POINTER 
1036 01553 R 740040 A COUNT xx /NUMBER OF CONNECTIONS COUNT 
1037 01554 R 740040 A COMP TR xx /COMPONENT POINTER 
1038 01555 R 740040 A PUSBUT xx /MESSAGE BUFFER POINTER 
1039 01556 R 740040 A ROUTPT xx /ROUTES ARRAY POINTER 
1040 01557 R 740040 A INDEX xx /TEMPORARY STORAGE LOCATION FOR IHDEX REG. 
1041 01560 R 740040 A SHIFT2 xx /CONNECTIONS ARRAY COLLAPSE LENGTH 
1042 01561 R 740040 A COMLIM xx /COUNT OF COMPONENTS WORDS LEFT 
1043 01562 R 740040 A CONLIM xx /COUNT OF CONNECTIONS WORDS LEFT 
1044 01563 R 740040 A RUTLIM xx /COUNT OF ROUTES WORDS LEFT 
1045 01564 R 740040 A XSHIFT xx /X DISPLACEMENT 
1046 01565 R 740040 A YSHIFT xx /Y DISPLACEMENT 
1047 01566 R 740040 A NE WP TR xx /POINTER TO ROUTE COPIED 
1048 01567 R 740040 A BACKPT xx /POINTER BACK TO MASTER COMPONENT 
1049 01570 R 740040 A CURRNT xx /CURRENT DISPLACEMENT 
1058 01571 R 000000 A MAXCOM /COMP ARRAY SIZE 
1051 01572 R 000000 A MAXCON /CONN ARRAY SIZE 
1052 01573 R 000000 A MAXRUT /ROUTES ARRAY SIZE 
1053 01574 R 000000 A COMP AD /START OF COMPS ARRAY 
1054 01575 R 000000 A CONNAD /START OF CONNS ARRAY 
1055 01576 R 000000 A ROUTAD /START OF ROUTES ARRAY 
1056 01577 R 400064 R DISPAT XCT DISP-2 /DISPATCH TABLE PRESET 
1057 01600 R 401024 R DISPTl XCT DISPl /DISPATCH TABLE PRESET 
1058 01601 R 001602 R MESSA .DSA . +1 
1059 01602 R 001750 A 1750; 0 

01603 R 000000 A 
1060 01604 R 201004 A .ASCII SELECT.COMPONENT_' 

01605 R 051612 A 
01606 R 462130 A 
01607 R 352130 A 
01610 R 416371 A 
01611 R 550236 A 
01612 R 472131 A 
01613 R 652276 A 

1061 01614 R 001615 R MES SB .DSA . +1 
1062 01615 R 001750 A 1750: 0 

01616 R 000000 A 
1063 01617 R 442232 A .ASCII 'HIT BUTTON.6 TO RESET_' 

01620 R 420204 A 
01621 R 526512 A 
01622 R 447634 A 
01623 R 261544 A 
01624 R 052236 A 
01625 R 202450 A 
01626 R 551612 A 
01627 R 522760 A 
01630 R 000000 A 

1064 01631 R 001632 R BUSY .DSA . +1 
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1065 01632 F: 001750 A 1?50; 0 
01633 F: [1[1[1000 A 

1066 01634 F: 201004 A . A~;C I I BUS'y'_' 
01635 F: 041252 A 
01636 F: 516633 A 
01637 F: 700000 A 

1067 El 1 i340 F: 002002 A MES SC 2002: 0 
0 1641 F: 000000 A 

1068 lJ 1642 F: 436451 A . ASC I I 'GROUP DELETED:-'<15> 
01643 P. 752640 A 
01644 F: 202110 A 
01645 F: 546212 A 
01646 F: 522130 A 
01647 F: 435132 A 
01650 F: 064000 A 
0 1651 F: OOOOOE1 A 

1069 01652 F: 002002 A MES SD 2002; 0 
01653 F: 000000 A 

1070 01654 F: 422532 A .ASCII 'DUPLICATE COMPONE~lT NAME'<15> 
01655 F: 046222 A 
01656 F: 416032 A 
01657 F: 4425E10 A 
0 H'.;60 F: 4163?1 A 
01 (:;61 F: 550236 A 
01662 P. 472131 A 
01i3i33 F: 652100 A 
01664 F: 4?2031 A 
011:;65 F: 542432 A 

10? 1 01666 F: 002002 A MES SE 2002: 0 
01667 F: 000000 A 

10?2 01 (37lJ F: 522632 A .ASCII 'T\'PE DX DY'< 15> 
01671 F: 0425E10 A 
016?2 R 422604 A 
01673 F: 042262 A 
01(:;74 P. 064E100 A 
01675 R 00000[1 A 

10?3 01676 F: 002002 A MES SF 2002: 0 
01677 F: 000000 A 

10?4 017mJ F: 436451 A . ASC I I 'GROUP F:EPRODUCED:-'<15> 
01701 F: ?52640 A 
01702 R 202450 A 
01?03 F: 550244 A 
01704 R 476112 A 
01705 p 

' 541612 A 
01706 R 421645 A 
01707 R 506400 A 

10?5 01710 F: 002002 A COMFUL 2l102; 0 
01711 F: OO~JOOO A 

1076 01712 R 416371 A .ASCII ' COMPONEHTS ARRA'/ Ol/ERFLOW'<15> 
01713 R 550236 A 
01714 R 472131 A 
01715 R 652246 A 
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01716 R 202032 A 
01717 R 251202 A 
01720 R 545011 A 
01721 R 753212 A 
01722 R 512151 A 
01723 R 447656 A 
01724 R 064000 A 
01725 R 000000 A 

1077 01726 R 002002 A CONFUL 2002: 0 
01727 R 000000 A 

1078 01730 R 416371 A . ASC I I 'CONNECTIONS ARRAY OIJERFLOW'<15> 
01731 R 647212 A 
01732 R 416511 A 
01733 R 147634 A 
01734 R 515010 A 
01735 R 151244 A 
01736 R 406624 A 
01737 R 047654 A 
01740 R 426450 A 
01741 R 646236 A 
01742 R 534320 A 
01743 R 000000 A 

1079 01744 R 002002 A RUTFUL 2002~ 0 
01745 R 000000 A 

1080 01746 R 512372 A . ASCII 'ROUTES ARRAY OVERFLOW'<15> 
01747 R 552212 A 
01750 R 515010 A 
01751 R 151244 A 
01752 R 406624 A 
01753 R 047654 A 
01754 R 426450 A 
01755 R 646236 A 
01756 R 534320 A 
01757 R 000000 A 

1081 01760 R 002002 A RENA MB 2002: 0 
01761 R 000000 A 

1082 01762 R 201004 A .ASCII IS NOW '<175> 
01763 R 020100 A 
01764 R 446464 A 
01765 R 047236 A 
01766 R 535017 A 
01767 R 500000 A 

1083 01770 R 002002 A RANGER 2002: 0 
01771 R 000000 A 

1084 01772 R 436451 A .ASCII 'GROUP POSITION ERROR'<15> 
01773 R 752640 A 
01774 R 202411 A 
01775 R 751622 A 
01776 R 522231 A 
01777 R 747100 A 
02000 R 426452 A 
02001 R 247644 A 
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1085 
1086 
1087 
1088 
1089 
1090 
1091 
1092 
1093 
10~34 

GROUP SRC GROUP DECLARATIONS OF VARIABLES AND PRESETS 

02002 R 064000 A 
02003 R 000000 A 

001760 R BUFFER=RENAMB 
001552 R LOC=CONPTR 
001551 R NFOUND=DISFAD 
001561 R NTREAT=COMLIM 
001551 R COUNTl=DISFAD 
001553 R COUNT2=COUNT 
001554 R SHIFTl=COMPTR 
001557 R WORD0=INDEX 
001560 R WORD1=SHIFT2 
000007 R .END GROUP 

02006 R 002006 E *E 
02007 R 002007 E *E 
02010 R 002010 E *E 
02011 R 002011 E *E 
02012 R 002012 E *E 
02013 R 002013 E *E 
02014 R 002014 E *E 
02015 R 002015 E *E 
02016 R 000033 R *L 
02017 R 070000 A *L 
02020 R 000001 A *L 
02021 R 000006 A *L 
02022 R 177777 A *L 
02023 R 000013 A *L 
02024 R 000012 A *L 
02025 R 000777 A *L 
02026 R 037777 A *L 
02027 R 000011 A *L 
02030 R 000010 A *L 
02031 R 000377 A *L 
02032 R 000077 A *L 
02033 R 600000 A *L 
02034 R 235176 A *L 
02035 R 776000 A *L 
02036 R 777000 A *L 
02037 R 000700 A *L 
02040•R-400000•A•*L 
02041 R 000003 A *L 
02042 R 201004 A *L 
02043 R 020372 A *L 
02044 R 777400 A *L 
02045 R 377777 A *L 

SIZE=02046 NO ERROR LINES 

/NAME BUFFER USED BY TREE 
/PTR TO THE NEW NAME IN RENAME 
/NUMBER OF COMPONENTS FOUND IN TREE 
/NUMBER OF COMPONENTS TREATED IN TREE 
/SCAN VARIABLE 
/SCAN IJARIABLE 
/ROUTES ARRAY COLLAPSE LENGTH (DELETE) 
/WORD ZERO OF COHNECTION 
/WORD ONE OF CONNECTION 
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ADD:X: 01326 582 706 721 .., 902"'1" 906 
ADDY 01333 585 709 725 907* 911 
ADDZ 01340 905 910 912* 922 
ADD1 01354 '.318 921* 
ALTMOD 020372 195* 799 
ASS4 02006 204 221 
BACK PT 01567 614 628 644 647 1048* 
BUFFER 001760 1015 1019 1021 1085* 
BUSY 01631 244 1064* 
BUTTON 02007 204 265 838 
CHGPTR 00450 423 430 490* 497 501 
COMFIJL 01710 884 1075* 
COMLIM 01561 520 882 1042* 1088 
COMPAD 01574 217 270 387 409 446 458 540 555 

588 651 660 771 786 811 852 869 
'.340 970 998 1027 1053* 

COMPTR 01554 241 474 476 481 482 483 487 488 
572 749 773 774 794 796 804 842 
864 866 924 925 926 928 932 934 
947 948 952 953 965 974 975 999 

1000 1006 1007 1037* 1091 
CONFIJL 01726 891 1077* 
CONLIM 01562 529 889 1043* 
CONNAD 01575 214 285 334 375 383 417 544 566 

600 664 754 816 985 1054* 
COMP TR 01552 283 396 399 627 732 806 844 986 

987 991 992 1008 1010 UBS* 1086 
COUNT 01553 990 10 11 1036* 1090 
COU~Hl 001551 291 372 378 381 428 432 449 452 

607 747 764 781 1089* 
COUNT2 001553 325 328 343 368 702 730 1090* 
CURRNT 01570 903 908 913 915 1049* 
DELETE 00072 251 255* 
DFLPK 02010 204 233 
DISFAD 01551 238 239 257 468 470 472 473 477 

478 484 1034* 1087 1089 
DISP 00066 249 250* 1056 
DISPAT 01577 248 1056* 
D ISPT1 01600 714 1057* 
DISPl 01024 715 717* 1057 
DRAWCP 02011 204 259 466 832 849 955 
DSKP 235176 193* 471 
ECLA 641000 190* 295 412 465 591 831 848 
ECLL 660000 189* 293 359 413 592 594 648 995 
EOCOMP 00002 198* 198 390 445 461 517 539 785 

803 815 843 851 872 941 968 
EOCONN 00003 199* 199 337 374 386 420 526 543 

753 805 820 845 
EON AME 00006 202* 202 551 809 830 
EOROUT 00004 200* 200 323 333 535 547 807 825 

847 
ERF: 1 01426 943 957* 
GROUP 00007 1 187 203 205 206* 222 237 254 
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467 4:39 502 :341 :350 880 923 960 
1031 1 [l'.34 

INC 440000 192* 473 483 924 926 94:3 949 991 
1004 1013 

IHDEX 01557 278 41 1 436 1040* 1092 
LAB. 10 [!0345 423* 4 . .:.5 
LAB. 1 1 00354 430* 433 
LAB.4 00245 354 359* 
LA BOO 00117 273* 464 
LABO 1 0[1147 2S~7* 373 
LAB02 00204 32G~+( 329 
LAB03 00222 340* 371 
LAB04 00226 344* 3 6 ~~l 
LAB05 00255 35,~; 367* 
LABOG 00262 306 372* 
LABO? 00271 37'.:~)f;'.' 3B2 
LA BOB 00307 393* 407 
LABO'.:.l 00324 39:3 4£16* 
LABlO 00326 282 40:3* 
LABl 1 00400 4513* 453 
T_,(!F\ 12 00415 276 4E;3* 
LOC 001552 '.:l45 '.:'46 949 950 10:36* 
LOC.4 00752 670 675* 
LOCO 1 00565 558* ~"'" ( . .JC. 

LOCD2 00601 565 570* 
LOC03 00656 615* 748 
LOCD4 0[1742 667* 676 
LOCOS 00754 674 677* 
LOCD6 00765 646 6:36* 
LOCO? 01016 71 1* 731 
LOCOB 01030 72[1 721* 
LOCD:l 01£134 719 725* 
LOClO 010% 718 727* 
LOCl 1 01043 685 732* 
LOC12 01045 625 734* 
LOC13 01066 561 751* 
LOC14 01100 761* ?B4 
LOC15 01 104 7E8+: 782 
LOC 1 ~3 01 130 599 785* 
LOC17 01 137 792* 802 
MA><COM 01571 514 515 1050* 
MA><CON 01572 523 524 1051* 
MA><P.UT 01573 532 533 1052* 
ME'.:;SA 01601 230 105B* 
M£'.::;sB 01614 262 835 1061* 
MES SC 01640 26E: 1DE?* 
ME'.:;·:;D 01E;52 '.:6? 106'.3* 
MES SE 016% 5£H3 107 i:t: 
ME'.3'3F 01676 503 1073* 
ME•:;'.:; 1 02012 204 232 246 264 83? 
MODE 00012 209* 247 
NAMEPT 02004 B 10 
HAME'.3 00005 201* 2~J 1 "'"'" ._1._IC. 826 
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HAMEl 02013 204 938 
t1El;.JPTR 0156E; 623 684 690 1'39 741 1047* 
tffOUHD 001551 964 1004 1022 1087* 
HTREAT 001561 '.:.i62 1013 1023 1088* 
tWMBER 020 14 204 508 510 
OAC 642000 191* 632 
PUSBUT 01555 196 228 231 242 245 260 263 833 

:336 1EB8* 
PUSB'/ 00000 196* 227 
F:AtiGER 01770 919 l[iB3* 
F:EHAMB 01760 927 931 936 1081* 1085 
F:EHAME 01356 253 924* 
F:EPLAC 00422 2,;7 46B* 
F:EPF:OD 00464 252 503* 
RESET 01232 851* 885 892 B99 920 
RES 1 01241 858* 868 
RES2 01254 860 869* 
F:ES3 01262 875* 879 
F~OUTAD 01576 220 309 322 330 548 686 692 821 

1055* 
F:OUTPT t1155E; 307 352 357 622 691 808 846 1039* 
F:UTFUL 01744 898 1079* 
F:UTLIM 01563 538 896 1044* 
·::;HAL 660000 188* 
'.3H IFTl 001554 296 400 416 495 1091* 
'.3H IFT2 01560 317 358 1041* 1093 
'.3 IZE 00001 197* 197 512 521 530 
SPACE 201004 194* 797 
·::;TAF:T 00013 208 210* 
'.'.:;TAF: 1 00033 223* 505 935 956 959 
'.3TOF:CM 01270 570 576 578 580 583 586 881* 887 
'.3TOF:rn 01302 E; 10 735 740 745 888* 894 
STOF:F:T 01314 707 710 722 728 895* 901 
STRCMl 01300 883 886* 
'.3TF:C~i 1 01312 890 8'.:.i3* 
STRRTl 01324 897 900* 
TEMP 02005 212 213 215 216 218 219 
TREE 01435 269 504 961* 1024 
TREE! 01456 978* 1026 1030 
TREE2 01474 992* 1012 
TREE3 01514 1003 1008* 
TREE4 01521 977 1013* 
TREES 01536 '.j80 1022* 
~·lORDO 001557 636 668 1092* 
~·JOF:D 1 001560 639 673 1093* 
><AD.J 01550 226 271 335 388 408 418 439 455 

459 556 574 602 652 661 665 694 
756 759 787 790 853 856 870 966 
971 1028 1033* 

>SHIFT 01564 509 904 1045* 
"/'.3H IFT 01565 511 '.j09 1046* 
.DA 02015 204 207 
. ><><MOH 01547 210 1032* 


