







































































































































































































































































































































































































































































































































































CHAPTER 6: CONCLUSIONS

product, which represent the "reaction centre" - j.e. the atoms

and bonds actually involved in the reaction.

However, frequently the reaction is strongly influenced by the
presence or absence of surrounding groups which do not actually
participate in the bond changes. The description of the reaction
centre as a generic structure, using GENSAL, would allow these
variable surrounding groups to be taken into account, though the
feasibility and devel&pment of a reaction indexing system based

on this principle would need substantial research investigation.

S 6.2.4. Specific Structure Search Queries

Many of the chemical structure search systems currently available
commercially have some features for the use of generic structure
queries in searches of files of specific structures. For the most
part these allow only a very restricted type of generic
structure, usually the specification of a few alternative atoms
or groups at particular defined points in the query structure,
though the COUSIN system at Upjohn, 64 described in Section
1.,4.7, allows a greater degree of sophistication with its "Rk"
notation. Systéme DARC (Section 1.4.6) is also believed to be

about to introduce substantial facilities for generic structure

queries.

The use of GENSAL would permit much more complex generic

- gtructures to be idinput as queries for searches of a file of
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specific structures, potentially without any need for
modification of the search software. A GENSAL interpreter program
would convert the GENSAL input to the ECTR internal
representation, and from this a special fragment~-generation
module would produce a set of search fragments compatible with
those normally used for searching the file, with appropriate

"AND" and "OR" logic.

6.3. CONCLUSIONS

The work described 1in this Thesis forms a viable basis for an
improved storage and retrieval system for generic structures in
patents, and it is the hope of the author that it may be used in

the development of such a system.

It is possible that, as discussed in this Chapter, the work may
have applications in other areas also. Improved patent
documentation systems may additionally have an effect on the
processes of drafting and granting patents. In 1966 Frome 194
discussed the legal problems that could be caused by computer
programs able to print out all the specific compounds covered by
a generic structure. Blick 195 has also pointed out a similar
problem with computer-aided synthesis packages, which could

affect the patentability of synthesis routes suggested by such

packages.
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Whatever the fate of the present work, it is certain that storage
and retrieval systems for generic chemical structures will have

increasing importance in many areas for many years to come.
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APPENDIX 1

GENSAL SYNTAX DIAGRAMS

In these syntax diagrams, delimiter words and symbols are shown
enclosed in boxes, data items are shown in upper case Lletters,
and references to other syntax diagrams are shown in lower-=case
letters. A detailed discussion of the formal grammar of GENSAL is

given in Section 3.13 of the text of this Thesis.

1. integer
"""""""""""""" P —~-===> digit -----....l,_.._____..___________________>
______________________ i
2. integer range
-------- > iNteger =e-recccccccccccdcccccccccc e e e e r e v e e e e e ey ————)
AT dnreser oy A
i l___ _____________________________ >|
! {---> ] T ;
i i | i
; | L > integer ------ >‘§
i ] H
| | !
; [
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APPENDIX 1: GENSAL SYNTAX DIAGRAMS

3. substituent

5. position combination

--------------------- > integer ======>| /| ~e-=v=<> integer ~=eccccccccccnaad

---------- > . wpme=====)> jnteger range =-em=—ceg=~=> rmecmmemm e c e —————
ﬂ T ger rang A L] >

!e-n-> position combination —-y--'
7 g

1. parameter
------- pe-==s-sccc~e-e--ee--~===> PARAMETER IDENTIFIER "'-""'jﬁC""""">
i

ey [ oo > substitusnt —ooommmees o [ o]

10. substituent value

—

v
I

}
]
1
1
]
]
)
'
1
1
]
]
]
]
]
]
]
]
]
]
]
t
!
[}
]
]
]
(]
]
]
]
[}
)
]
>
t
]
4

v

{
R s > 8D =mee-mcnceea- > STRUCTURE DIAGRAM ececmececcecccccaaceca= >1
! i
) i
{=--=> HOMQLOGOUS SERIES IDENTIFIER e--ecee-- > parameter ligst ~=-~-=-=--- b
! i
| i
bomemmmee -====> SPECIFIC NOMENCLATURAL TERM =-c-ec-c-eecereceneco=n=- >
i i

]

]
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APPENDIX 1: GENSAL SYNTAX DIAGRAMS

11, substituent combination

----------- > substituent ---->‘ =====)> substituent =-wwccccccanccccccncaaa

12. substituent group

'--/\----> substituent combination ---p-='
| ]
i

.............. []<-_----_--_-----'

14, definition element

I > position S8l mrmrmcmccccrcr crcc e c R R e R e N e E - -

-===) substituent ------ccccrernrc e e e >

15. substituent definition expression
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GENSAL SYNTAX DIAGRAMS

16. assignment operator
.............. SN =y
? A ’
]
e o[5] --memeenenenees 3
]
-------------- > s e cccncacaw)
|
i 3
.............. M 2] cmcmmec e mcaeaaaa)
|
[ S —
17. assignment statement
substituent
-=-pr=)> gselector 7K--f--) substituent --=--> assignment -«~--=-> definition -7&—-->
! ! group operator expression i
............. i
| 1
'o-> multiplier -~--- > assignment ----=)> selector ----- !
group operator
18. simple condition
-r-> selector-r-> substituent -¢-> [:] —=—=gw=-=~p===> position sef{ -ceccee-- -
| arow | (. A
! | ! ' substituent
! i--) - lee> definition ~wew-we- >
i | expression
‘. !
; o> parameter 3&--f—>[:]--,
'—-> multiplier group --=-ccec--- ! ->- -V > selector --=>
~=> substituent -7&:-7--> by TEEEE L Hatulket > position set ~--eccaa-.. >
i 1
i ! ! ! substituent
--> substituent --! }--> S (SR > definition =-ec-eoa- >
combination i expression
]
i
]
'--> parameter -a----- T">[:}"'7AT> selector =-----
-===> multiplier =--ce-cccmacmmaaan.. > ;--> -——-
i
]
o> [ woememeneaeeeneaes
'
Vo> E, ------------------ >

{-~ parameter <7A:-substituent (==
|

substituent <=--

combination
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19, condition
----- ----7---------7&-----7--—-> simple conditione-cecccccea- ----——-f------->
AN : ’
«-=>|NOT| -~ ----).---) condition --->.---
| (eommm e [AND] € |
| |
L L LT P T T T T T —— !
20. statement
R L et ] > assigment statement ------------------------/\ -----
we=) |IF| -=> condition --> {THEN| --> statement e-~-yecrccnaaaaa- >
] G ;
____________________ |
--> ELSE| --> statement e~cweeecaaa >
«==> | RESTRICT] w-=-- > condition =e-ccccccncncn e c e e >
-==> [BEGIN| =---x---> stat f cmmmpmm——- > - ---------------
> /l\ statemen -lr m >
D R
21. structure description

-

-=> IINPUTl--A-> REF. NO. --)--) STRUCTURE --A--> statement -«y-=> -—
|

by __. DIAGRAM N E]‘ ______ |
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BNF PRODUCTION RULES FOR GENSAL

This Appendix shows the Grammar of GENSAL using Backus=Naur Form
(BNF) production rules. A slight variant of the "Extended BNF"
metalanguage proposed by Wirth 101 is used, 1in which the
syntactic constructs (non-terminal symbols) are shown enclosed in

angle brackets, the symbol "::=" means "is replaced by", the

symbol "|" means "or", curly brackets enclose symbols to be
repeated zero or more times and square brackets enclose optional
symbols. Terminal symbols dncluded exactly as they stand are

shown in bold type and are enclosed in double quote marks.

1. <arithmetic operator> zs= "#" | ="
2. <assignment operator> ::= "=" | neg | np=n | ng=n | "

3. <assignment statement> ::= [ <selector> ]
<unselected assignment statement>

4. <character> ::= <letter> | <digit> | <special character>

5. <compound statement> ::= "BEGIN" <statement>
{ ";" <statement> )} "END"

6. <condition factor> ::= <simple condition> |
"(" <condition> ")" | "NOT" <condition factor>
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7. <condition term> ::= <condition factor> { "AND"

<condition factor> 3}
8. <condition> ::= <condition term> { "OR" <condition term> }

9. <definition alternative> ::= <element combination> { <further
substitution operator> <element combination> }

10. <definition element> ::= [ <position set> J [ <selector> 1]
<unmodified definition element>

11. <definition relation> ::= <substituent variable>
<relational operator> <position set> |

<substituent variable> <relational operator>
<substituent definition expression>

12. <d'ig1't> ez nou l n1n l nzu ' n3u I u4u I nsu I "6" I n7n l
nsu I u9u

13. <element combination> ::= <definition element> { "&"
<definition element> }

14. <empty> ::=

15. <further substitution operator> ::= "SB" | "0SB"

16. <group definition relation> ::= <substituent group>
<relational operator> <position set> |
<substituent group> <relational operator>
<substituent definition>

17. <group parameter relation> ::= <substituent group>
<parameter> <relatijonal operator> <selector>

18. <group relation> ::= <substituent group relation> |
<multiplier group relation>

19. <homologous series identifier> ::= <nomenclature>

20. <IF statement> ::= "IF" <condition> "THEN" <statement>
[ "ELSE" <statement> 1]

21. <initial character> ::= <letter> | <digit>
22. <integer range> ::= { <subrange> "," } <top range>

23. <integer term> ::= <multiplier> | <substituent variable>
<parameter>

24. <integer> ::= <digit> { <digit> }
25. <letter> ::= "A" | "B" | "c" | "o" | "e" | "¢ | "6" | "H" |

"I" ' an ' "K" ' uLu l "M" I nNu l uou ' "P" ' uQn l
"R" ' nsu ' "T" l nyn I e l "U" | ey I nyn l uzu
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26,

27.

28.

29.

30.
3.
32,
33.

34,

35.

36.

37.
38.
39.

40.
4.
42,
43.
44,

45,
46.
47.

<multiplier assignment> ::= <multiplier group>
<assignment operator> <selector>

<multiplier group relation> ::= <multiplier group>
<relational operator> <selector>

<multiplier group> ::= "R" <integer range>

<multiplier relation> ::= <multiplier>
{ <arithmetic operator> <integer term> }
<relatijonal operator> <selector>

<multiplier> 2:= "N" <integer>

<nomenclature> ::= <initial character> { <character> }

<other term> ::= <nomenclature>

<parameter identifier> zz="C" | "T" | "a" | "E" | "Y" | "RC"
l "RN" | nRsn l "RA" I "Z"

<parameter Llist> ::= [ <selector> ]
{ <parameter> <selector> }

<parameter relation> ::= <substituent variable> <parameter>
{ <arithmetic operator> <integer term> }
<relational operator> <selector>

<parameter> ::= <parameter identifier> |
nen Lsubstituent> Mt

<position combination> ::= <integer> "/" <integer>
<position set> ::= "[" <positions> "]"

<positions> ::= <integer range> | <position combination>
{ "," <position combination> 2

<reference number> ::= <integer>

<relational operator> ::= "=" | "O"

<restrict statement> ::= "RESTRICT" <condition>
<selector> ::= "<" <integer range> '">"

<simple condition> ::= <selector> <group relation> |
<substituent relation> | <multiplier relation>

<special character> (Implementation Dependent)
<specific nomenclatural term> ::= <nomenclature>

<statement> ::= <assignment statement> | <if statement> |
<restrict statement> | <compound statement> | <empty>
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48,

49,
50.
51.
52.

53.

54,

55.

56.

57.

58.

59.

60.
é1.
62,

63.

<structure description> :3= <structure type>
<reference number> "SD" <structure diagram> <statement>
{ ;" <statement> } ", "

<structure diagram> (Implementation Dependent)
<structure type> ::= "INPUT" | "QUERY"
<subrange> ::= <integer> | <integer> "=" <integer>

<substituent assignment> ::;= <substituent group>
<assignment operator>
<substituent definition expression>

<substituent combination> ::= <substituent> "+" <substituent>

<substituent definition expression> ::=
<definition alternative>
£ "/" <definition alternative> }

<substituent group relation> ::= <group definition relation>
<group parameter relation>

<substituent group> ::= "R" <integer range> |
<substituent combination>
{ "," <substituent combination> }

<substituent relation> ::= <definition relation> |
<parameter relation>

<substituent value> z:= "2 | "SD" <structure diagram> |
<homologous series identifier> <parameter list > |
<specific nomenclatural term> | "*'" <other term>
{ <other term> } "*'"

<substituent variable> ::= <substituent> |
<substituent combination>

<substituent> ::= "R" <integer>

<top range> ::= <subrange> | <integer>

<unmodified definition element> ::= <substituent value> |
<substituent value> <position set> | <substituent> |
"(" <substituent definition expression> ")"

<unselected assignment statement> ::=
<substituent assignment> | <multiplier assignment>
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GENSAL INTERPRETER PROGRAM
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-t ed mh k=D b b
;:O*U\PWN—‘O‘OWNO‘U’I#‘NN-B

PROCEDURE PROGERROR (ERRORCODE : INTEGER);
EXTERN;

PROCEDURE GOTOCOMMAND;
EXTERN;
{ Sends the user to GENESIS command level via a GOTO in the main program}

PROCEDURE DESTROY(VAR PTR1 : PDOUBLIST);

EXTERN;

{ This destroys the elements of a linked List of type PDOUBLIST, starting
at the element pointed to be the parameter PTR1, returned as NIL.
Called by INTERPRET\INTSET

INTERPRET\GROUPRANGE

INTERPRET\SELECTOR

INTERPRET\POSITIONSET
INTERPRET\MODIFYPOSITIONS\TRACEDOWNGATE
INTERPRET\ALTNVLIST\ELEMENT\SETCOMBARS\CHECKCOMBPOSNS
INTERPRET\ALTNVLIST\ELEMENT\PARAMETERLIST
INTERPRET\ASSIGNMENTSTMNT \MULTASSIGNMENT)

PROCEDURE ADDINTS (VAR PTR1 s PDOUBLIST;
LOWER, UPPER : INTEGER);
EXTERN;
{ Adds LOWER and UPPER to the values already in PTR1 (if they are contiguous),
or places them in a new DOUBLIST element, returned as PTR1, with the original
PTR1 as its NEXT field.

¢ XIGN3IddY '
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Called by INTERPRET\INTEGERRANGE\RANGEFRAGMENT
INTERPRET\SETINTS}

PROCEDURE PRINTNOM (NOMENVAL : STRING32);

EXTERN;

{ Prints a nomenclatural term up to the last non-space character
Called by INTERPRET\ALTNVLIST\RECORDHELDY}

PROCEDURE DELETEGENSAL (VAR LINE1 : PLINELIST);

EXTERN;

{ peletes a linked Llist of GENSAL lines, headed by LINE1, which is returned
with value NIL.
Called by INTERPRET\ALTNVLIST\ELEMENT\TRANSLATENOMENY)

PROCEDURE DECODECT (VAR CTLINE : PLINELIST;
DISPLAYING : BOOLEAN);

EXTERN;

{ Decodes a connection table from character-string format, beginning in CTLINE".
LINE, making entries in FELDCT and FELDBD. CTLINE is left pointing at the last
Line of the connection table string. FELDMN is used to display the structure
diagram if DISPLAYING.

Called by INTERPRET\READSD}

PROCEDURE ENCODECT(VAR CTLINE : PLINELIST);

EXTERN;

{ Encodes the contents of FELDCT and FELDBD as a character string, and
places it in successive lines, starting with CTLINE, which is
returned pointing to the last Line of encoded connection table.
Called by INTERPRET\READSD}

¢ XIAN3ddV
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81
82
83
84
85
86
87
38
89
90
N

93
9%
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
m
112
113
114
115
116
117
118
119
120

FUNCTION NORECORD (NOMEN
VAR ADDRESS

STRING32;
INTEGER): BOOLEAN;

EXTERN;

{ Checks whether or not there is a record held in SPSDICT for NOMEN,
The ADDRESS from SPSDICT for the term is returned as a side effect.
Called by INTERPRET\ALTNVLIST\RECORDHELD}

FUNCTION TERMREAD(VAR TERM : STRING32) : BOOLEAN;

EXTERN;

{ Reads a single TERM from the terminal, upper-cases it, and returns FALSE
if it has no characters.
Called by INTERPRET\ALTNVLIST\RECORDHELDY}

PROCEDURE LISTPARAMS (VAR OQUTFILE : TEXT;
PARAMLIST : TPARAMLIST);
EXTERN;
{ Lists the parameters in PARAMLIST in file OUTFILE, which must
already have been RESET.
Called by INTERPRET\OUTINTREP\WRITEPS)}

FUNCTION SPSVARIETY(ADDRESS : INTEGER;

DISPLAYING : BOOLEAN) : TPSVARIETY;

EXTERN;

{ Returns the variety of partial structure, whose record begins at ADDRESS in
SPSFILE,optionally DISPLAYING the structure. SPECIFIC PSs are entered in
FELDCT/FELDBD, GENERIC PSs in SPSPARAMLIST and OTHER PSs in INSERTGENEX.
Called by INTERPRET\ALTNVLIST\ELEMENT\TRANSLATENOMEN}

PROCEDURE READFELDMANN;
EXTERN;
{ Reads the Feldmann table from FELDFIL.

¢ XION3ddV
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121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160

Called by INTERPRET\PROCESSCT}

PROCEDURE INTERPRET(VAR FIRSTLINE

* PLINELIST;
VAR ECTRSIZE : INTEGER;
INTERACTIVE : BOOLEAN);

{ This is the GENSAL interpreter routine, and performs syntactic and semantic
analysis on a GENSAL sentence, creating the ECTR. )

CONST NOTFIXED

TYPE DELIMTYPE

TOKENNATURE
TINPUTMODE
TBONDMAG
DELIMSET
TOKENTYPE

PTOKENLIST
TTOKENLIST

PPSLIST
PSLIST

=0;

=(INVALIDTOKEN, GAMPERSAND,GPRIME ,GLPAREN, GRPAREN, GPLUS , GCOMMA,
GHYPHEN,GPERIOD,GSLASH,GSEMI,GOPENANG,GNOTEQ, GEQUALS,
GCLOSANG,GQUEST,GLSQUARE, GRSQUARE , GAND, GBEGIN,GC , GE ,GELSE,
GEND,GIF,GINPUT,GM,GN,GOR,GORBY,GOSB,GP,GQ,GQUERY,GR,GRA,
GRC,GRESTRICT,GRF,GRN,GRS,GSB,GSD,GT,GTHEN,GY,GZ,GDEQ, GSEQ,
GHASHEQ,GDOLEQ);

=(DELIMITER, INTEGRAL,NOMENCLATURE) ;

=(TERMINAL, STOREDGENSAL, INSERTTEXT);

=0..3;
= SET OF DELIMTYPE;
= RECORD
CASE NATURE : TOKENNATURE OF
DELIMITER : (DELIMVAL : DELIMTYPE);
INTEGRAL :+ (INTEGVAL : INTEGER);
NOMENCLATURE : (NOMENVAL : STRING32)
END;
= “TTOKENLIST;
= RECORD
TOKENVAL : TOKENTYPE;
NEXT : PTOKENLIST
END;
= “PSLIST;
= RECORD
PARSTRUCT,
FURTHERSUB : PTRPSTYPE;
COMBINS : PCOMBINLIST;
CONNBONDS : TCONNBONDS;

¢ XION3ddY
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161 PRNTPOSNS : PTGROUPMEMS;

162 COPYCHILDPS : BOOLEAN;

163 NEXT s PPSLIST

164 END;

165 PMDECLIST = “MDECLIST;

166 MDECLIST = RECORD

167 SUBSTDECN : PPSLIST;

168 NEXT ¢ PMDECLIST

169 END;

170

171 VAR TOKEN : TOKENTYPE;

172 TOKENLIST : PTOKENLIST;

173 LINENUMBER : INTEGER;

174 VALIDLENGTH : 0..MAXLENGTH;

175 DEFNMULT,

176 DEFNSUBS, { substituents so far defined }
177 DECLMULT,

178 DECLSUBS INTEGSET;

179 CONDITIONSPRESENT BOOLEAN;

180 RDECLARATIONTABLE ARRAYLSUBSTITUENT] OF PPSLIST;

181 RDEFINITIONTABLE : ARRAYCSUBSTITUENT] OF PCOMBINLIST;

182 MDECLARATIONTABLE : ARRAY[MULTIPLIER] OF PMDECLIST;

183 MDEFINITIONTABLE : ARRAY[MULTIPLIER] OF INTRECORD;

184 CURRENTLINE : PLINELIST;

185 SussT : SUBSTITUENT;

186 ZEROFREQ,

187 ESSENTFREQ,

188 OPTFREQ : PDOUBLIST;

189 BONDMATCHARRAY : ARRAYCBONDORDER] OF PACKED ARRAYLBONDORDER] OF BONDORDER;
190 BONDSTRING : ARRAY[BONDORDER] OF STRING2;

191 INPUTMODE : TINPUTMODE;

192 INSERTHSTPS + PTRPSTYPE;

193 IRLISTBOT : PIRLIST;

194

195

196

197 { )}
198 PROCEDURE INITIALISE;

199

200 { Sets initial values for variables.

€ XION3ddV

Y313UdYIINI TYSN39D



261 abed

201 called by Body of INTERPRET}

202

203 VAR SUBST t SUBSTITUENT;

204 BOND : BONDORDER;

205 MULT : MULTIPLIER;

206 BONDFILE : FILE OF PACKED ARRAY[BONDORDER] OF BONDORDER;
207

208

209

210 FUNCTION NEWFREQ(ONE, TWO : INTEGER) : PDOUBLIST;
211

212 VAR NF : PDOUBLIST;

213

214 BEGIN

215 NEW(NF);

216 NF®.FIRST := ONE;

217 NF".SECOND := TWO;

218 NF.NEXT = NIL;

219 NEWFREQ := NF

220 END;

221

222

223

224 BEGIN {Body of INITIALISE)}

225 ESSENTFREQ := NEWFRER(1,1);

226 OPTFREQ := NEWFREQ(0,1);

227 ZEROFREQ := NEWFRER(0,0);

228 ECTRSIZE := 18;

229 CONDITIONSPRESENT := FALSE;

230 WRITELN;

231 WRITELN;

232 LINENUMBER := 0;

233 DECLSUBS := [1;

234 DECLMULT := [I1;

235 DEFNMULT := [];

236 DEFNSUBS := [J;

237 IF INTERACTIVE THEN INPUTMODE := TERMINAL
238 ELSE INPUTMODE := STOREDGENSAL;
239 INTERNALREP.CONSTANTPART := NIL;

240 TOKENLIST := NIL;

¢ XICN3ddV
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241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280

N := MAXLENGTH;
FOR SUBST := 1 TO MAXVARS DO
BEGIN
RDECLARATIONTABLELSUBST] == NIL;
RDEFINITIONTABLELSUBST] := NIL
END;
FOR MULT := 1 TO MAXVARS DO
BEGIN
MDECLARATIONTABLELMULT] := NIL;

MDEFINITIONTABLELMULTI.TOPRANGE := NOTSET;
MDEFINITIONTABLECMULT].SUBRANGES := NIL

END;
CURRENTLINE := NIL;

RESET(BONDFILE, °'LI2GEN>BONDFILE');

FOR BOND := NOTSPECIFIED TO RINGTAUT DO READ(BONDFILE, BONDMATCHARRAYIBOND]);

RESET (BONDFILE, ‘'aTTY'");

BONDSTRINGCNOTSPECIFIED]:= °'NS‘';
BONDSTRINGLANY] = 'A ",
BONDSTRINGLCHAIN] :='CY;
BONDSTRINGLRING] := 'R %;
BONDSTRINGLSINGLE] t='s ';
BONDSTRINGLCDOUBLE] := ' ';
BONDSTRINGLTRIPLE] = 'T Y
BONDSTRINGLCHAISING] := 'Cs';
BONDSTRINGLCCHAIDOUB] := 'CD";
BONDSTRINGLCCHAITRIP] = 'CTY;
BONDSTRINGCCHAITAUTI] = 'TC?;
BONDSTRINGLCRINGSING] := 'RS';
BONDSTRINGLCRINGDOUB] := 'RD';
BONDSTRINGIRINGTRIP] := "RT';
BONDSTRINGCAROMATIC] := 'RA';
BONDSTRINGLRINGTAUT] := '"TR!
END; { of INITIALISE

€ XIAN3ddV
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281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320

PROCEDURE WRITEMESSAGE (ERRORCODE,
NUMDATA : INTEGER;
STRINGDATA : STRING4);

{ Obtains an error message from LI2GEN>ERRORMSGS, and prints it at the
terminal, interposing data where necessary.
Called by FAILURE
ERROR
PROCESSCT\REJECT)

VAR STRINGPOS : 1..5;
MSGCHAR t CHAR;
LINE : INTEGER;

BEGIN

RESET(INPUT, 'LI2GEN>ERRORMSGS');

FOR LINE := 1 TO (ERRORCODE=~1) DO READLN;
STRINGPOS := 1;

WHILE NOT EOLNC(CINPUT) DO

BEGIN
READ (MSGCHAR);
CASE MSGCHAR OF
i + WRITE(NUMDATA : 1);
'S’ : BEGIN
WRITE(STRINGDATALSTRINGPOS]1);
STRINGPOS := STRINGPOS + 1
END;
OTHERWISE WRITE (MSGCHAR)
END
END;
WRITELN;
RESET(INPUT, 'aTTY")
END;

PROCEDURE FAILURE (ERRORCODE,
NUMDATA
STRINGDATA

INTEGER;
STRING4);

€ XIONIddV '
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321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360

{ Called when an irrecoverable error is encountered, and processing cannot

continue. A message is printed, and the use retruned to GENESIS command
mode. }

BEGIN

WRITELN;

WRITELN('*x%x*x FAILURE ', ERRORCODE : 2);
WRITEMESSAGE (ERRORCODE, NUMDATA, STRINGDATA);
WRITELN;

WRITELN('Edit existing GENSAL or start again!');
WRITELN;

GOTOCOMMAND

END;

PROCEDURE REDUCEECTR(PTR : PDOUBLIST);

BEGIN
WHILE PTR <> NIL DO
BEGIN
ECTRSIZE := ECTRSIZE - 6;
PTR := PTR".NEXT
END
END;
{
PROCEDURE GETTOKEN

THE LEXICAL ANALYZER

}

PROCEDURE GETTOKEN;

{ Places the next token in the GENSAL input stream in TOKEN.
Called by NEXTTOKEN
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361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400

LOOKAHEAD
ERRORY )
>
VAR M : 1..MAXLENGTH; 3
STARTED : BOOLEAN; 2
A
>
b
PROCEDURE READLINE;
{ Reads one Lline of GENSAL input according to INPUTMODE, checking for TERMINAL
that it contains no more than 99 characters, and building up the Linked list
of Llines. For all INPUTMODE replaces all lower-case alphabetics by upper-case. }
LABEL 10;
VAR CH : CHAR;
M : 0..MAXLENGTH;
NEWLINE : PLINELIST;
BEGIN
CASE INPUTMODE OF
TERMINAL ¢ BEGIN
LINENUMBER := LINENUMBER + 1;
10 : WRITECLINENUMBER : 3);
IF DIAGNOSTICS THEN WRITE(ECTRSIZE : 7 );
WRITE(' GENSAL: '); o
READLN(BUFFER : N); s
IF N=0 THEN Z
BEGIN —
WRITELN; 5
WRITELN('GENSAL input terminated by user.'); phl
WRITELN; =
GOTOCOMMAND -
END; 2
IF N=100 THEN
BEGIN
WRITELN;

WRITELN('"*%xx LINE OVERFLOW! *%%x');
WRITE('Line read as far as "...');
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401
402

403

404
405
406
407
408
409
410
411
412
413
414
415
416
4“7
18
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440

FOR M := (MAXLENGTH=12) TO (MAXLENGTH-1) DO WRITE(BUFFER[MI);

WRITELN('".");

REPEAT
WRITE('
READLN(CH)

UNTIL (CH='Y') OR (CH="y') OR (CH='N') OR (CH='n");

M := MAXLENGTH;
REPEAT
BUFFERIM] := ' *;
M =M1
UNTIL (BUFFERIMI=' ') OR (M=0) OR (CH='Y")
IF (CH='N') OR (CH="n") THEN WRITELN('Line

END;
NEW(NEWLINE);
WITH NEWLINE®™ DO
BEGIN
LAST := CURRENTLINE;
NEXT := NIL;
LINE := BUFFER
END;

IF CURRENTLINE = NIL
THEN FIRSTLINE := NEWLINE
ELSE CURRENTLINE".NEXT := NEWLINE;
CURRENTLINE := NEWLINE
END;

STOREDGENSAL : BEGIN
LINENUMBER := LINENUMBER + 1;
IF LINENUMBER = 1
THEN NEWLINE := FIRSTLINE
ELSE NEWLINE := CURRENTLINE".NEXT;
IF NEWLINE = NIL
THEN BEGIN
WRITELN;
WRITELN('End of stored GENSAL.');
WRITELN('Input at the terminal:');
WRITELN;
INPUTMODE := TERMINAL;
GOTO 10
END

0K? (Y/N) > ");

¢ XION3ddY
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461
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
47
472
473
474
475
476
477
478
479
480

ELSE CURRENTLINE == NEWLINE;

WRITE (LINENUMBER : 3);

IF DIAGNOSTICS THEN WRITE(CECTRSIZE : 7);
WRITE(' GENSAL: ');

BUFFER := CURRENTLINE".LINE;

WHILE (BUFFERINJI=' ') AND (N>1) DO N :=
IF (N=1) AND (BUFFERC1]1=" ') THEN N:= 0;
FORM :=1 TO N DO WRITE(BUFFERIMI);
WRITELN
END;

N-1;

INSERTTEXT : BEGIN
IF CURRENTLINE = NIL THEN

PROGERROR(1); {Unterminated GENSAL expression in SPSfile}

BUFFER := CURRENTLINE".LINE;
CURRENTLINE := CURRENTLINE" . NEXT
END
END;

FOR M:= 1 TO MAXLENGTH DO
IF (BUFFERIM] >= 'a') AND (BUFFERIM] <= 'z')
THEN BUFFERCM] := CHR( ORD(BUFFER[MI) - ORD(*a') + ORD('A') );
N =1
END (* Of READLINE %);

FUNCTION CHECK (TESTDELIM : DELIMTYPE) : BOOLEAN;

{ Returns TRUE if the delimiter passed as TESTDELIM is found, correctly
terminated in BUFFER )}

VAR RESULT : (NOTFOUND, PENDING, FOUND);
M : 0..MAXLENGTH;
TERMCHARS  : SET OF CHAR;
DELIMSTRING : ALFA;

BEGIN

CASE TESTDELIM OF
GAND: DELIMSTRING := 'AND '
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481

482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511

512

513

514
515

516

517

518

519
520

GBEGIN:
GC:

GE:
GELSE:
GEND:
GIF:
GINPUT:
GM:

GN:
GOR:
GORBY:
G0SB:
GP:

GQ:
GQUERY:
GR:
GRA:
GRC:
GRESTRICT:
GRF:
GRN:
GRS:
GSB:
GSD:
GT:
GTHEN:
GY:

GZ:
GDEQ:
GSEAQ:
GHASHEQ:
GDOLEQ:
END;

DELIMSTRING
DELIMSTRING
DELIMSTRING
DELIMSTRING
DELIMSTRING
DELIMSTRING
DELIMSTRING
DELIMSTRING
DELIMSTRING
DELIMSTRING
DELIMSTRING
DELIMSTRING
DELIMSTRING
DELIMSTRING
DELIMSTRING
DELIMSTRING
DELIMSTRING
DELIMSTRING
DELIMSTRING
DELIMSTRING
DELIMSTRING
DELIMSTRING
DELIMSTRING
DELIMSTRING
DELIMSTRING
DELIMSTRING
DELIMSTRING
DELIMSTRING
DELIMSTRING
DELIMSTRING
DELIMSTRING
DELIMSTRING

TERMCHARS := [* ', '#',

M:=0;

RESULT == PENDING;
WHILE RESULT = PENDING DO

IF M=8

:= 'BEGIN ';
= C ',
°= IE l;
1= 'ELSE  ';
2= 'END ',
= 'IF '
t= VYINPUT ',
o= 'M ';
ez N l;
:= '0R ';
:= 'ORBY '
:= '0s8 '
.= lP l;
.= 1Q ',
:= "QUERY '
e= 'R l’.
:= 'RA ',
t= "RC ';
:= 'RESTRICT';
1= 'RF ';
t= RN s
:= RS '
t= 'S8 e
t= 'SD ',
e= 'T ';
:= 'THEN  *;
o= 'Y ';
e= lz l;
:= D= "2
t= '§= ';
:= Y= ',
e= 8= '
'sl’ llll..l)l’ [ B

THEN IF BUFFERIN+M] IN TERMCHARS
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521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560

THEN RESULT := FOUND
ELSE RESULT := NOTFOUND
ELSE IF (BUFFERCN+M] = DELIMSTRING IM+11)
THEN (* match found *) IF BUFFERIN+M] = ' !
THEN RESULT := FOUND (% i.e. match is on the space *)
ELSE M:=M+1 (x delimiter is still being read *)
ELSE (* no match *) IF(DELIMSTRINGIM#1] <> ' ")
THEN RESULT := NOTFOUND (* not end of delimiter *)
ELSE IF BUFFERCN+M] IN TERMCHARS
THEN RESULT := FOUND (* terminated *)
ELSE IF TESTDELIM IN [GDEQ..GDOLEQ]
THEN RESULT 2= FOUND (* no termination needed *)
ELSE RESULT := NOTFOUND (* not terminated *);
IF RESULT = FOUND
THEN BEGIN
CHECK := TRUE;
N :=N + M + ORD(M=7)
END
ELSE CHECK := FALSE
END;

PROCEDURE FINDNOMEN(CVAR NOMENVAL : STRING32);

(* Extracts characters from BUFFER until nomenclature is correctly terminated.
If there are less than 32 characters before termination, then NOMENVAL
is packed with spaces; if more then the excess is discarded. A number of
of right parentheses equal to the number of left parentheses encountered
is accepted before a right parenthesis terminates the nomenclature. *)

VAR TERMINATED : BOOLEAN;
M : 1..32; _
BRACKETCOUNT : 0..MAXLENGTH;
TERMCHARS : SET OF CHAR;

BEGIN

TERMCHARS := [';', *
TERMINATED := FALSE;
BRACKETCOUNT := 0
REPEAT

l’ ICI’ U/I’ ll'l’ '<l’ l.l];

-
4
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561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600

IF BUFFERON] IN TERMCHARS
THEN TERMINATED := TRUE
ELSE IF BUFFERINI='('
THEN BRACKETCOUNT := BRACKETCOUNT+1
ELSE IF BUFFERINI='")'
THEN IF BRACKETCOUNT>OD
THEN BRACKETCOUNT := BRACKETCOUNT-1
ELSE TERMINATED := TRUE;
IF NOT TERMINATED THEN N := N#1
UNTIL TERMINATED;
FOR M :=1 TO 32 DO
IF (M+VALIDLENGTH) < N
THEN NOMENVALCM] := BUFFERIM+VALIDLENGTH]
ELSE NOMENVAL[M] := "' *;
TOKEN.NATURE := NOMENCLATURE
END;

FUNCTION CHECKINT : BOOLEAN;

{ Returns TRUE if the token beginning at the current position in BUFFER is
an integer, and not nomenclature beginning with a digit. It checks this
by seeing if any leading digits, hyphens and commas are followed by an
alphabetic letter other than an R alone (as in substituent groups). }

VAR M : 0..MAXLENGTH;

BEGIN
M:=0;
WHILE BUFFERIN+M] IN L['0'..'9', '=', ','I DO M := M#1;
IF BUFFERIN#M] IN [*A'..'Z']
THEN IF BUFFERIN+M] = 'R’
THEN CHECKINT = NOT (BUFFERON+M+1] IN ['A'..'Z'D)
ELSE CHECKINT := FALSE
ELSE CHECKINT := TRUE
END;
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601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640

FUNCTION EXTRACTINT : INTEGER;
{ Returns the integer at the current position in BUFFER )}

VAR INTBUFF : ARRAYL1..91 OF CHAR;
INT,M,J,
K,MULT : INTEGER;

BEGIN
M :=0;
WHILE (BUFFERON#M] IN ['0'..'9'1) AND (M<9) DO
BEGIN
INTBUFFIM+1] := BUFFER IN+M];
M= MH
END;
INT := 0;
FOR J :=0 70 (M-1) DO
BEGIN
MULT := 1
FOR K :
INT :
END;
EXTRACTINT := INT;
TOKEN.NATURE := INTEGRAL;
N:=N+HM
END;

0 J DO MULT := MULT*10;
MULT * ( ORD (INTBUFFI[M-J1) -ORD('0'))

- wd %o
+ =

BEGIN (* Body of Procedure GETTOKEN *)

REPEAT
IF N=MAXLENGTH THEN READLINE;
WHILE (BUFFERINI=' ') AND (N<MAXLENGTH) DO N := N+1;
STARTED := N<MAXLENGTH;
UNTIL STARTED;
VALIDLENGTH := N-1;
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641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680

WITH TOKEN DO
IF BUFFERIN] IN C'A'..'E*, 'I', 'M'_.'T*, 'Y', 'z°, '#', 's’,
THEN BEGIN

CASE BUFFERIN] OF
'A': DELIMVAL := GAND;
'B': DELIMVAL := GBEGIN;
'C': DELIMVAL := GC;
'D': DELIMVAL := GDEQ;
'E': IF BUFFERIN+1] = 'L°

THEN DELIMVAL := GELSE

ELSE IF BUFFERIN+1] = 'N'

THEN DELIMVAL := GEND
ELSE DELIMVAL := GE;
'I': IF BUFFERIN+1] = 'F' THEN DELIMVAL
ELSE DELIMVAL

'M': DELIMVAL := GM;
'N': DELIMVAL := GN;
'0': IF BUFFERIN#1] = 'R'

THEN IF BUFFERIN+2] = 'B' THEN DELIMVAL := GORBY

ELSE DELIMVAL := GOR

ELSE DELIMVAL := GOSB;
'P': DELIMVAL := GP;
'Q': IF BUFFERIN#1] = 'U' THEN DELIMVAL := GQUERY

ELSE DELIMVAL := GQ;
'R': IF BUFFEROIN+1] IN C'A*', 'C*', 'E', 'N', 'S']
THEN CASE BUFFER[N+1] OF

A' : DELIMVAL := GRA;

'C' : DELIMVAL := GRC;

'YE' : DELIMVAL := GRESTRICT;
'F' : DELIMVAL := GRF;

'N' : DELIMVAL := GRN;

'S' : DELIMVAL := GRS

END

ELSE DELIMVAL := GR;
'S': IF BUFFERIN+1] = 'B'
THEN DELIMVAL := GSB
ELSE IF BUFFERIN#1] = *'p'
THEN DELIMVAL := GSD
ELSE DELIMVAL := GSEQ;

'T': IF BUFFERIN+1] = "H' THEN DELIMVAL := GTHEN

¢ XIAN3ddY °
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681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
70
"1
72
713
4
715
716
"7
78
719
720

ELSE DELIMVAL := GT;
'Y': DELIMVAL

:= GY
'Z': DELIMVAL := GZ
'8&': DELIMVAL : GAMPERSAND;
TYeY. DELIMVAL := GPRIME;

e N

'(': DELIMVAL := GLPAREN;

')': DELIMVAL := GRPAREN;

'+%: DELIMVAL := GPLUS;

',': DELIMVAL := GCOMMA;

'=-%': DELIMVAL := GHYPHEN;

'.': DELIMVAL := GPERIOD;

'/': DELIMVAL := GSLASH;

';': DELIMVAL := GSEMI;

'<': IF BUFFERIN+1] = '>' THEN DELIMVAL := GNOTEQ
ELSE DELIMVAL := GOPENANG;

'=": DELIMVAL := GEQUALS;

'>*': DELIMVAL := GCLOSANG;

'?2%: DELIMVAL := GQUEST;

'C': DELIMVAL := GLSQUARE;

'1': DELIMVAL := GRSQUARE;

'#': DELIMVAL := GHASHEQ;

'$': DELIMVAL := GDOLEQ

END (* of case *);
IF DELIMVAL >= GAND
THEN IF NOT CHECK(DELIMVAL) THEN FINDNOMEN (NOMENVAL)

ELSE NATURE := DELIMITER
ELSE BEGIN

NATURE := DELIMITER;
IF DELIMVAL=GNOTEQ THEN N
ELSE N

=N +2
=N+ 1
END
END (x of IF BUFFERIN] THEN %)
ELSE IF BUFFERIN] IN ['0'..'9']
THEN IF CHECKINT THEN INTEGVAL := EXTRACTINT
ELSE FINDNOMEN(NOMENVAL)
ELSE FINDNOMEN (NOMENVAL)
END;

{ END OF PROCEDURE GETTOKEN (THE LEXICAL ANALYZER)
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721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
41
742
743
744
745
746
1747
748
749
750
751
752
753
754
755
756
757
758
759
760

PROCEDURE NEXTTOKEN;

{ Obtains the next token, either from the queue of
by LOOKAHEAD, or by a direct call to GETTOKEN. }

VAR TPTR : PTOKENLIST;

BEGIN
IF TOKENLIST = NIL
THEN GETTOKEN
ELSE BEGIN
TOKEN := TOKENLIST".TOKENVAL;
TPTR := TOKENLIST;
TOKENLIST == TOKENLIST".NEXT;
DISPOSE(TPTR)
END
END;

PROCEDURE LOOKAHEAD;

tokens already produced

{ If TOKENLIST is NIL (i.e. this is the first Lookahead) then the current TOKEN
is placed at the bottom of a queue of tokens (TOKENLIST). GETTOKEN is used to
obtain a new token from the input stream, which is also added to the bottom
of the queue. The next call to NEXTTOKEN will therefore restore the original
TOKEN, and the subsequent call will return the following token.

Called by ALTNVLIST\POSITIONSET
ASSIGNMENTSTMNT\SUBSTGROUP)}

VAR TOKENPTR : PTOKENLIST;
BEGIN

IF TOKENLIST=NIL
THEN BEGIN

¢ XIAN3ddVY
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761
762
763
764
765
766
767
768
769
770
771
772
773
774

. 775

776
7
778
779
780
781

782
783
784
785
786
787
788
789
790
791

792
793
794
795

796
797

798
799

800

NEW(TOKENLIST);
TOKENLIST .TOKENVAL := TOKEN;
TOKENLIST .NEXT := NIL

END;
TOKENPTR := TOKENLIST;
WHILE TOKENPTR".NEXT <> NIL DO TOKENPTR := TOKENPTR".NEXT;
NEW (TOKENPTR " .NEXT);
TOKENPTR := TOKENPTR®.NEXT;
GETTOKEN;
TOKENPTR".TOKENVAL := TOKEN;
TOKENPTR™.NEXT := NIL
END;

PROCEDURE ERROR (ERRORCODE, DATA : INTEGER);

{ Outputs an appropriate error message, and either obtains a replacement
TOKEN, or calls FAILURE. }

VAR TOKENLENGTH,

| : INTEGER;
TOKENPTR : PTOKENLIST;
BEGIN

FOR M :=1 TO (13 + 7*ORD(DIAGNOSTICS) + VALIDLENGTH) DO WRITE(' ');

TOKENLENGTH := N - VALIDLENGTH - 1;

FOR M := 1 TO TOKENLENGTH DO WRITE('"');

WRITELN;

WRITELN('*xx% ERROR',ERRORCODE : 2);
L}

WRITEMESSAGE (ERRORCODE, DATA, ' );
WRITELN;
CASE INPUTMODE OF
STOREDGENSAL : FAILURE(40, O, ' ";
INSERTTEXT : PROGERROR(2); {Error in SPSFILE expression}
TERMINAL + BEGIN
WRITELN('Remainder of input line ignored');
WRITELN;

FOR M := (VALIDLENGTH + 1) TO MAXLENGTH DO CURRENTLINE®,LINE[M] :=

N := MAXLENGTH;
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801
802
803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
836
837
838
839
840

GETTOKEN;
IF TOKENLIST <> NIL THEN
BEGIN
{Need to put this token at the bottom of the List to
replace the erroneous one. }
TOKENPTR := TOKENLIST;
WHILE TOKENPTR".NEXT <> NIL DO TOKENPTR := TOKENPTR".NEXT;
TOKENPTR".TOKENVAL := TOKEN
END
END
END
END;

FUNCTION MAGNITUDE (BOND : BONDORDER) : INTEGER;

{ Returns an integer between 1 and 3 for the magnitude of BOND.

Called from PROCESSCT\HNUMBER
GETAVAILABLEPOSITIONS\MINPARENTBOND
GETAVAILABLEPOSITIONS\SUMFILIALS
PROCESSCT\GETPOSNS\GETSETPOSNS
PROCESSCT\GETPOSNS
ALTNVLIST\ELEMENT\SETCOMBARS\NEEDTOCHECK
ALTNVLIST\ELEMENT\SETCOMBARS\COMBINEDPOSITIONS
ALTNVLIST\ELEMENT\SETCOMBARS
ALTNVLIST\GETCHILDPOSITIONS
ALTNVLIST\PPOSNS\LMAGNOCHECKS
ASSIGNMENTSTMNT\POINTERLIST\ADDCOMBSUBSY)

BEGIN

CASE BOND OF

NOTSPECIFIED,

ANY, SINGLE,

CHAIN, CHAISING,

RING, RINGSING : MAGNITUDE := 1;
DOUBLE, CHAIDOUB,

RINGDOUB, AROMATIC,

RINGTAUT, CHAITAUT : MAGNITUDE := 2;
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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
880

TRIPLE,
CHAITRIP, RINGTRIP : MAGNITUDE := 3
END
END;
{ }
PROCEDURE GETAVAILABLEPOSITIONS (PTRPS : PTRPSTYPE;
VAR POSNS : INTEGSET;
BONDMAG  : TSONDMAG);

{ Returns in POSNS those positions of PTRPS" wchich are substitutable, having a

sufficient number of spare valencies to accomodate a bond of magnitude BONDMAG,
Called by PROCESSCT\GETPOSNS
ALTNVLIST\ELEMENT\TRANSLATENOMEN\MODIFYGATEPOSIIONS
ALTNVLIST\ELEMENT\SETCOMBARS\COMBINEDPOSITIONS
ALTNVLIST\ELEMENT\PARAMETERLIST\FINDCONNECTIONS
ALTNVLIST\ALTNTVENADDPARALT
ALTNVLIST\PPOSNS
ASSIGNMENTSTMNT\POINTERLIST\ADDCOMBSUBS)

VAR ROWNO  : ATOMNUMBER;

FUNCTION MINSOND (OLDMAG,
NEWMAG : TBONDMAG) : TBONDMAG;

{ Returns the smaller of the two values passed as parameter )

BEGIN
IF NEWMAG < OLDMAG
THEN MINBOND := NEWMAG
ELSE MINBOND := OLDMAG
END;

FUNCTION MINPARENTBOND (PARENTGATE : PPARENTLIST;
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381
882
883
884
885
886
887
888
889
890
891
892
893
894
895
896
897
898
899
900
901
902
903
904
905
906
907
908
909
910
911
912
913
914
915
916
917
918
919
920

ROWNO : ATOMNUMBER): TBONDMAG;

{ Returns the magnitude of the smallest BOND to a parent if all items in the
List have ROWNO as the only element of CHILDPOSITIONS (i.e. there are no
alternatives). Otherwise, or if there is no parent List (PARENTGATE=NIL), returns 0.}

€ XION3IddV

VAR VALID : BOOLEAN;
COMBPOSNS : PDOUBLIST;
MINPB : TBONDMAG;

BEGIN
VALID := PARENTGATE <> NIL; {initialisation}
MINPB := 3; {initialise to large value}
WHILE VALID AND (PARENTGATE<>NIL) DO WITH PARENTGATE" DO
BEGIN
IF CHILDPOSITIONS.COMBINED
THEN BEGIN
VALID := CHILDPOSITIONS.COMBMEMS <> NIL;
COMBPOSNS := CHILDPOSITIONS.COMBMEMS;
IF CONNBONDS.CONNECTIONS <> 2
THEN PROGERROR(3); {Combined childpositions with connections <> 2}
WHILE VALID AND (COMBPOSNS<>NIL) DO WITH COMBPOSNS™ DO
BEGIN
WITH CONNBONDS DO
IF (ROWNO=FIRST) AND (ROWNO=SECOND)
THEN MINPB := MINBOND(MINPB, MAGNITUDE (BONDA) + MAGNITUDE (BONDB))
ELSE IF ROWNO = FIRST
THEN MINPB := MINBOND(MINPB, MAGNITUDE (BONDA))
ELSE IF ROWNO = SECOND
THEN MINPB := MINBOND(MINPB, MAGNITUDE (BONDB))
ELSE VALID := FALSE;
COMBPOSNS == NEXT
END
END
ELSE IF [ROWNO] = CHILDPOSITIONS.MEMBERS
THEN BEGIN
IF CONNBONDS.CONNECTIONS <> 1
THEN PROGERROR(4); {Uncombined childpositions with CONNECTIONS <> 12}
MINPB := MINSOND(MINPB, MAGNITUDE (CONNBONDS.BOND))
END
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921
922
923
924
925
926
927
928
929
930
931
932
933
934
935
936
937
938
939
940
941
942
943
944
945
946
947
948
949
950
951
952
953
954
955
956
957
958
959
960

ELSE VALID := FALSE;
PARENTGATE := NEXT
END;
IF VALID THEN MINPARENTBOND := MINPB
ELSE MINPARENTBOND := 0

END;

FUNCTION SUMFILIALS(CONGENERS : CONGARRAY) : INTEGER;

{ Returns the sum of the MAGNITUDES of FILIAL bonds )}

VAR CNGNR : 1..MAXCONGENERS;
SF : INTEGER;

BEGIN

SF := 0;

FOR CNGNR := 1 TO MAXCONGENERS DO WITH CONGENERSLCNGNR] DO
IF RELATIONSHIP = FILIAL
THEN SF := SF + MAGNITUDE(BOND);
SUMFILIALS := SF
END;

BEGIN {Body of GETAVAILABLEPOSITIONS}
CASE PTRPS".PSVARIETY OF

DUMMY,

UNKNOWN,

OTHER : POSNS == [1..MAXCTI;

GENERIC : WITH PTRPS®, PARAMLISTCATOMCOUNT] DO

IF TOPRANGE = NOTSET
THEN IF SUBRANGES = NIL
THEN POSNS := [1
ELSE POSNS := [1..SUBRANGES",SECOND]
ELSE POSNS := [1..MAXCT];
SPECIFIC : BEGIN
POSNS := [1;

FOR ROWNO := 1 TO MAXCT DO IF PTRPS".CTLROWNO] <> NIL
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961
962
963
964
965
966
967
968
969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987
988
989
990
991
992
993
994
995
996
997
998
999
1000

THEN IF PTRPS".CTCROWNOJ]".ATOMICROW
THEN IF (PTRPS”.CTCROWNOI"., HYDROGENS
=~ MINPARENTBOND (PTRPS “ .PARENTGATE, ROWNO)
= SUMFILIALS (PTRPS®,CTLROWNO]".CONGENERS))
>= BONDMAG
THEN POSNS := POSNS + [ROWNO]
END
END
END; { of GETAVAILABLEPOSITIONS

PROCEDURE LISTPOSNS (VAR LISTPTR : PDOUBLIST;
POSNSETA,
POSNSETB,
COMBPOSNS  : INTEGSET);

{ Returns a linked List of pairs of positions, being all the possible
combinations of the positions in POSNSETA and POSNSETB. The values in
any one item may only be identical if that value is in COMBPOSNS
Called by PROCESSCT\GETPOSNS

ALTNVLIST\GETCHILDPOSITIONS
ALTNVLIST\MODIFYCHILDPOSITIONS\GETCOMBPOSNS
ALTNVLIST\ELEMENT\SETCOMBARS\COMBINEDPOSITIONS
ALTNVLIST\ELEMENT\EXTRALAYER
ALTNVLIST\ELEMENT\GETLIMITPOSITIONS
ASSIGNMENTSTMNT\POINTERLIST\ADDCOMBSUBS
ALTNVLIST\ELEMENT\PARAMETERLIST\FINDCONNECTIONS}

VAR POSNA,
POSNB : INTEGER;
NEWITEM : PDOUBLIST;
BEGIN

FOR POSNA := 0 TO MAXCT DO
IF POSNA IN POSNSETA
THEN FOR POSNB := 0 TO MAXCT DO
IF (POSNB IN POSNSETB) AND ((POSNB<K>POSNA) OR (POSN3 IN COMBPOSNS))
THEN BEGIN

¢ XIAN3ddV '
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1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040

NEW(NEWITEM);
ECTRSIZE := ECTRSIZE + 6;
NEWITEM".FIRST := POSNA;
NEWITEM™.SECOND := POSN3;
NEWITEM"_.NEXT := LISTPTR;
LISTPTR := NEWITEM
END

END;

PROCEDURE ADDTOLIST(NEWPS : PTRPSTYPE);

{ Adds a PS to the bottom of the List of PSs.
Called by COPYPS
ALTNVLIST\ELEMENT\SETCOMBARS
ALTNVLIST\ELEMENT\SUBSTASVALUE}

VAR NEWIRITEM : PIRLIST;

BEGIN

NEW (NEWIRITEM);

ECTRSIZE := ECTRSIZE + 4;
NEWIRITEM™ .PARSTRUCT := NEWPS;
NEWIRITEM®.NEXT := NIL;
IRLISTBOT".NEXT := NEWIRITEM;
IRLISTBOT := NEWIRITEM

END;

FUNCTION COPYPS(OLDPS : PTRPSTYPE) : PTRPSTYPE;

{ Copies a PS.
Called by COPYCOMBAR
ALTNVLIST\ELEMENT\SUBSTASVALUE
ALTNVLIST\ELEMENT\SETCOMBARS)}

VAR NEWPS : PTRPSTYPE;
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1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080

BEGIN
CASE OLDPS~.PSVARIETY OF
DUMMY : BEGIN
NEW(NEWPS, DUMMY);
ECTRSIZE := ECTRSIZE + 8;
NEWPS".SUBSTNAME := OLDPS".SUBSTNAME
END;
BEGIN
NEW(NEWPS, UNKNOWN);
ECTRSIZE := ECTRSIZE + 6
END;
BEGIN
NEW(NEWPS, OTHER);
ECTRSIZE := ECTRSIZE + 22;
NEWPS“.TERM := OLDPS".TERM
END;
SPECIFIC = BEGIN
NEW(NEWPS, SPECIFIC);
ECTRSIZE := ECTRSIZE + 70;
NEWPS~“.CT := OLDPS~.CT
END;
BEGIN
NEW(NEWPS, GENERIC);
ECTRSIZE := ECTRSIZE + 50;
NEWPS".PARAMLIST := OLDPS".PARAMLIST
END

UNKNOWN

OTHER

GENERIC

END;

NEWPS“.VISITED := FALSE;
NEWPS".PARENTGATE := NIL;
NEWPS“.CHILDGATE := NIL;
NEWPS”~.PSVARIETY := OLDPS".PSVARIETY;
ADDTOLIST (NEWPS);
COPYPS := NEWPS
END;

PROCEDURE COPYCOMBAR(VAR NEWCOMBAR : PCOMBINLIST;
OLDCOMBAR,
LASTCOMBLAYER : PCOMBINLIST;
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1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
"M

1112
1113
114
1115
1116
117
1118
119

LASTPPOSNS  : PTGROUPMEMS;

PRNTPS : PTRPSTYPE;
FIRSTBAR,
OMITPG,
COPYPSS : BOOLEAN);

FORWARD;

PROCEDURE COPYALTBAR(VAR NEWALTBAR : PALTERNLIST;
OLDCOMBLIST,
LASTCOMBLAYER : PCOMBINLIST;
LASTPPOSNS  : PTGROUPMEMS;
PRNTPS : PTRPSTYPE;
FIRSTBAR,
OMITPG,
COPYPSS : BOOLEAN);

{ Creates a new alternative bar item, and calls COPYCOMBAR to copy the
combination bar items in OLDCOMBLIST into its COMBINATION field.
Called by COPYCOMBAR

ALTNVLIST\ELEMENT\SUBSTASVALUE)}

VAR NEWAB : PALTERNLIST;

BEGIN

NEW (NEWAB);

ECTRSIZE := ECTRSIZE + 4;

NEWAB“.COMBINATION := NIL;

WHILE OLDCOMBLIST <> NIL DO
BEGIN

COPYCOMBAR (NEWAB",COMBINATION, OLDCOMBLIST, LASTCOMBLAYER, LASTPPOSNS, PRNTPS, FIRSTBA

S);
OLDCOMBLIST := OLDCOMBLIST .NEXT
END;
NEWAB~.NEXT := NEWALTBAR;
NEWALTBAR := NEWAB
END;
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1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159

PROCEDURE SETCONNBONDS (VAR CONNBONDS : TCONNBONDS;
CONNECTIVITY : TCONNS);

{ Returns a TCONNBONDS record with CONNECTIONS set to CONNECTIVITY and all
bond types to NOTSPECIFIED.
Called by SUBSTGROUP\CHECKCOMPATIBILITY
ALTNVLIST\ELEMENT\VALIDSUBST

ALTNVLIST\ELEMENT
ASSIGNMENTSTMNT\POINTERLIST\ADDDEFNTABLE
DECLARESUBSTY}
BEGIN
WITH CONNBONDS DO
BEGIN

CONNECTIONS := CONNECTIVITY;
CASE CONNECTIONS OF

NOTSET,
0 HH
1 : BOND := NOTSPECIFIED;
2 : BEGIN
BONDA := NOTSPECIFIED;
BONDB := NOTSPECIFIED
END
END
END

END;

PROCEDURE UPDATEPPSCONNS (PARPSLIST : PPSLIST);

{ Copies the CONNBONDS field of the first item in PARPSLIST right down the
list.
Called by SUBSTGROUP\CHECKCOMPATIBILITY
ALTNVLIST\ELEMENT\VALIDSUBST
DECLARESUBST)

VAR NEWCONNBONDS : TCONNBONDS;

BEGIN
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1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
117
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199

NEWCONNBONDS := PARPSLIST",CONNBONDS;
REPEAT
PARPSLIST".CONNBONDS := NEWCONNBONDS;
PARPSLIST := PARPSLIST .NEXT
UNTIL PARPSLIST = NIL

END;

PROCEDURE DECLARESUBST(SUSST : SUBSTITUENT;
PSADDRESS,
SAVPS : PTRPSTYPE;
CONNBONDS : TCONNBONDS;
PRNTPOSNS : PTGROUPMEMS);

{ Adds declaration of SUBST to RDECLARATIONTABLE, referencing PSADDRESS.
If this is the first declaration of SUBST to give a value for connectivity,
then the connectivity is copied into all the other declarations.
Called by PROCESSCT
COPYCOMBAR
ALTNVLIST\ELEMENT\PARAMETERLIST\USERPARAMETER
ALTNVLIST\ELEMENT\SUBSTASVALUE}

VAR PTR : PPSLIST;

BEGIN
IF RDECLARATIONTABLELSUBST] <> NIL
THEN IF (RDECLARATIONTABLELSUBST]".CONNBONDS.CONNECTIONS = NOTSET)
AND (CONNBONDS.CONNECTIONS <> NOTSET)
THEN BEGIN

SETCONNBONDS (RDECLARATIONTABLELSUBSTI".CONNBONDS, CONNBONDS.CONNECTIONS);

UPDATEPPSCONNS (RDECLARATIONTABLELSUBSTI)

END;
NEW(PTR);
PTR".PARSTRUCT := PSADDRESS;

PTR".COMBINS := NIL;
PTR".FURTHERSUB := SAVPS;
PTR".CONNBONDS := CONNBONDS;
PTR".PRNTPOSNS := PRNTPOSNS;
PTR®.COPYCHILDPS := FALSE;
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1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239

PTR”™.NEXT := RDECLARATIONTABLE[SUBST];

RDECLARATIONTABLELSUBST] := PTR;
DECLSUBS := DECLSUBS + [SUBST]
END;

PROCEDURE COMPARELISTS (LOWERLIST,

UPPERLIST : PDOUBLIST);

{ Calls FAILURE if the items in LOWERLIST are not identical with those

in UPPERLIST.
Called by CHECKINCLUDEDY}

VAR PTR s PDOUBLIST;
FOUND : BOOLEAN;

BEGIN
WHILE LOWERLIST <> NIL DO
BEGIN
PTR == UPPERLIST;
WHILE PTR <> NIL DO
BEGIN

FOUND := (LOWERLIST".FIRST = PTR".FIRST) AND (LOWERLIST".SECOND = PTR".SECOND);

IF FOUND THEN PTR = NIL

ELSE PTR := PTR".NEXT

END;

IF FOUND THEN LOWERLIST := LOWERLIST".NEXT

ELSE FAILURE(39, O, '
END
END;

PROCEDURE CHECKALLWITHIN(COMBMEMS
AVAILPOSNS
FAILCODE

")

PDOUBLIST;
INTEGSET;
INTEGER);

{ Checks that all the items in COMBMEMS are within AVAILPOSNS
Called by ELEMENT\TRANSLATENOMEN\MODIFYGATEPOSITIONS
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1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279

ALTNVLIST\PPOSNS\LMAGCHECKS
CHECKINCLUDED}

BEGIN
WHILE COMBMEMS <> NIL DO WITH COMBMEMS® DO
BEGIN
IF CFIRST, SECOND] <= AVAILPOSNS
THEN {0K}
ELSE IF FIRST IN AVAILPOSNS
THEN FAILURE(FAILCODE, SECOND, ° D]
ELSE FAILURE(FAILCODE, FIRST, ' ;
COMBMEMS := NEXT
END
END;

PROCEDURE CHECKINCLUDED (LOWERPOSNS,
UPPERPOSNS : PTGROUPMEMS);

{ Checks that all the positions in LOWERPOSNS are also in UPPERPOSNS
Called by COPYCOMBAR)

BEGIN
IF LOWERPOSNS".COMBINED
THEN IF UPPERPOSNS~.COMBINED
THEN COMPARELISTS (LOWERPOSNS " .COMBMEMS, UPPERPOSNS".COMBMEMS)
ELSE CHECKALLWITHIN(LOWERPOSNS".COMBMEMS, UPPERPOSNS”.MEMBERS, 39)
ELSE IF UPPERPOSNS~.COMBINED
THEN PROGERROR(26) {Trying to uncombine a position set}
ELSE IF LOWERPOSNS " .MEMBERS <= UPPERPOSNS".MEMBERS
THEN {0K}
ELSE FAILURE(39, O, °* ")
END;

PROCEDURE COPYCOMBAR; {Previous FORWARD declaration}
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1280 { Copies a combination bar item. If FIRSTBAR then the PARENTPOSITIONS field

1281 is altered to LASTPPOSNS. In other cases LASTPPOSNS is changed to

1282 OLDCOMBAR" .PARENTPOSITIONS after checking that the specified positions are
1283 available. For BOTTOMBARsS a new parent gate is created on the existing
1284 thild PS (not done if OMITPG). If COPYPSS is TRUE, then Child PSs

1285 themselves are copied, otherwise the new Gate is simply made to point to the
1286 Child PS. For non-BOTTOMBARs, COPYALTBAR is called to copy the ALTERNATIVES.
1287 Called by COPYALTBAR

1288 COPYCOMBAR (recursively)

1289 ENTERCOMBIN

1290 ALTNVLIST\ADDFURTHERSUBTNY}

1291

1292 VAR NEWCB,

1293 SuB(Cs : PCOMBINLIST;

1294 OLDALTBAR : PALTERNLIST;

1295 NEWPG : PPARENTLIST;

1296

1297

1298

1299 BEGIN

1300 IF OLDCOMBAR".BOTTOMBAR

1301 THEN NEW(NEWCB, TRUE)

1302 ELSE NEW(NEWCB, FALSE);

1303 ECTRSIZE := ECTRSIZE + 11 + ORD(OLDCOMBAR".BOTTOMBAR) * 13;

1304 IF FIRSTBAR

1305 THEN NEWCB".PARENTPOSITIONS := LASTPPOSNS

1306 ELSE IF OLDCOMBAR".PARENTPOSITIONS = NIL

1307 THEN NEWCB".PARENTPOSITIONS := NIL

1308 ELSE BEGIN

1309 NEWCB".PARENTPOSITIONS := OLDCOMBAR".PARENTPOSITIONS;
1310 CHECKINCLUDED (NEWCB" .PARENTPOSITIONS, LASTPPOSNS);

1311 LASTPPOSNS := NEWCB".PARENTPOSITIONS

1312 END;

1313 NEWCB".FREQUENCY := OLDCOMBAR".FREQUENCY;

1314 NEWCB~.NEXT := NEWCOMBAR;

1315 NEWCB".BOTTOMBAR := OLDCOMBAR".BOTTOMBAR;

1316 IF NEWCB".BOTTOMBAR

1317 THEN BEGIN

1318 IF COPYPSS

1319 THEN NEWCB~.CHILDPS := COPYPS(OLDCOMBAR".CHILDPS)
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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
1348
1349
1350
1351

1352
1353
1354
1355
1356
1357
1358

TRUE);

ELSE NEWCB".CHILDPS := OLDCOMBAR".CHILDPS;
IF NEWCB".CHILDPS".PSVARIETY = DUMMY
THEN BEGIN
DECLARESUBST (NEWCB".CHILDPS",SUBSTNAME,

PRNTPS,
NEWCB".CHILDPS,
OLDCOMBAR " .CONNBONDS,
LASTPPOSNS) ;

¢ XIAN3ddV'

RDECLARATIONTABLE INEWCB".CHILDPS " ,SUBSTNAME]".COMBINS := LASTCOMBLAYER

END;
NEWCB".CHILDPOSITIONS := OLDCOMBAR".CHILDPOSITIONS;
NEWCB™~.CONNBONDS := OLDCOMBAR".CONNBONDS;
IF NOT OMITPG
THEN BEGIN
NEW(NEWPG);
ECTRSIZE := ECTRSIZE + 26;
WITH NEWPG™ DO
BEGIN
CHILDPOSITIONS := NEWCB".CHILDPOSITIONS;
PARENTPOSITIONS := LASTPPOSNS~;
PARENTPS := PRNTPS;
CONNBONDS := NEWCB™.CONNBONDS;
NEXT == NEWCB".CHILDPS".PARENTGATE
END;
NEWCB~.CHILDPS".PARENTGATE := NEWPG
END;
IF COPYPSS
THEN SEGIN
SUBCB := OLDCOMBAR".CHILDPS".CHILDGATE;
WHILE SUBCB <> NIL DO
BEGIN
COPYCOMBAR(NEWCB".CHILDPS®.CHILDGATE, SUBCB, NIL, NIL,

SUBCB := SUBCB".NEXT
END
END
END

ELSE BEGIN

OLDALTBAR := OLDCOMBAR".ALTERNATIVES;
NEWCB".ALTERNATIVES := NIL;

NEWCB".CHILDP

Y3LIUAYIINT TVSNID
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1359
1360
1361
1362
1363
1364
1365
1366
1367
1368
1369
1370
1371
1372
1373
1374
1375
1376
1377
1378
1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392
1393
1394
1395
1396
1397
1398

WHILE OLDALTBAR <> NIL DO
BEGIN
COPYALTBAR(NEWCB".ALTERNATIVES, OLDALTBAR".COMBINATION, NEWCS,
LASTPPOSNS, PRNTPS, FALSE, OMITPG, COPYPSS);
OLDALTBAR := OLDALTBAR".NEXT
END
END;
NEWCOMBAR := NEWCB
END;

PROCEDURE ENTERCOMBIN(SUBST
VAR GATEENTRY

SUBSTITUENT;
PCOMBINLIST);

{ If SUBST has been defined, copies the existing definition combination bar
into GATEENTRY, otherwise creates a new non-80TTOMBAR combination bar item.
Called by PROCESSCT

ALTNVLIST\ELEMENT\PARAMETERLIST\USERPARAMETER)

BEGIN
WITH RDECLARATIONTABLELSUBSTI® DO
IF RDEFINITIONTABLELSUBST] = NIL
THEN BEGIN

NEW(COMBINS, TRUE);

ECTRSIZE := ECTRSIZE + 11;

COMBINS“.BOTTOMBAR := FALSE;

COMBINS ~.PARENTPOSITIONS := PRNTPOSNS;

COMBINS "~ .FREQUENCY.TOPRANGE := NOTSET;

COMBINS " .FREQUENCY.SUBRANGES := ESSENTFREQ;

COMBINS".ALTERNATIVES := NIL;

COMBINS “.NEXT := GATEENTRY;

GATEENTRY := COMBINS

END
ELSE BEGIN

COPYCOMBAR (GATEENTRY,
RDEFINITIONTABLELSUBSTI,
NIL,
PRNTPOSNS,
PARSTRUCT,
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1399
1400
1401

1402
1403
1404
1405
1406

1407

1408
1409
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428

1429

1430
1431
1432
1433
1434
1435
1436
1437
1438

TRUE,
FALSE,
FALSE);
COMBINS := GATEENTRY
END
END;
{

PROCEDURE PROCESSCT

PROCEDURE PROCESSCT (VAR CT

CTTYPE;

INTERACTIVE : BOOLEAN;

PSADDRESS

{ Carries out the reformatting of FELDCT/FELDBD, putting the result into CT.

Called by READSD

PTRPSTYPE);

ALTNVLIST\ELEMENT\TRANSLATENOMENY

TYPE TNODENATURE = (ATOMIC, APICLABEL, VARPOSNLABEL, EXPHYDROGEN, SUBSTNODE);

VAR APICCOUNT,

ROWNO : ATOMNUMBER;
M : 1..2;
REJECTED : BOQLEAN;
CONNBONDS : TCONNBONDS;
PRNTPOSNS : PTGROUPMEMS;

{ Number of apical labels present }

{ Row counter for CT and FELDCT }

{ Counter for characters of atomic symbol }
{ Set to TRUE if error is found }

FUNCTION NODENATURE(NODE : ATOMNUMBER) : TNODENATURE;

{ Returns the nature of the NODE in FELDCT.

Called by INDEPENDENT
READCONGNERS
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1439
1440
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
1460
1461
1462
1463
1464
1465
1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478

Body of PROCESSCT}

BEGIN
WITH FELDCTLNODE] DO
IF CHEM = 'x '
THEN NODENATURE := APICLABEL
ELSE IF CHEM = '# '
THEN NODENATURE := VARPOSNLABEL
ELSE IF CHEM = 'H '
THEN NODENATURE := EXPHYDROGEN
ELSE IF CHEM[2] IN L['0'..'9']
THEN NODENATURE := SUBSTNODE

ELSE NODENATURE := ATOMIC
END;

FUNCTION BONDVAL (NODEA,NODEB : ATOMNUMBER) : BONDORDER;

{ Finds the order of the bond between NODEA and NODEB 1}

VAR M : 0..MAXCT;
BNDVAL : BONDORDER;

BEGIN

BNDVAL := NOTSPECIFIED;

M:=0;

WHILE (M <= NUMOFBONDS) AND (BNDVAL=NOTSPECIFIED) DO
BEGIN
M= M1,
WITH FELDBDIM] DO
IF ((NODEA=NODE1) AND (NODEB=NODEZ2))
OR ((NODEA=NODEZ2) AND (NODEB=NODE1))
THEN REPEAT BNDVAL := SUCC(BNDVAL)
UNTIL ORD(BNDVAL) = BOND
END;
BONDVAL := BNDVAL
END;
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1479
1480
1481
1482
1483
1484
1485
1486
1487
1488
1489
1490
1491
1492
1493
1494
1495
1496
1497
1498
1499
1500
1501
1502
1503
1504
1505
1506
1507
1508
1509
1510
1511
1512
1513
1514
1515
1516
1517
1518

FUNCTION SUBSTNAME(CHEM : STRING4): SUBSTITUENT;

{ Converts the name of a substituent to integer format from characters.
Called by Body of PROCESSCT}

VAR SUBST : SUBSTITUENT;

BEGIN
IF CHEM[3] = ' !
THEN SUBST := ORD(CHEM[2]) - ORD('0")
ELSE SUBST := (ORD(CHEML3]) - ORD('0')) + 10%(ORD(CHEMI2]1) - ORD('0") );
SUBSTNAME := SUBST
END;

FUNCTION INDEPENDENT(NODENO : ATOMNUMBER): BOOLEAN;

{ Returns TRUE if any of the congeners of NODENO are EXPHYDROGEN, APICLABEL
or SUBSTNODE.
Called by Body of PROCESSCT}

VAR CNGNR : 1..MAXCONGENERS;

BEGIN
INDEPENDENT := FALSE;
FOR CNGNR := 1 TO MAXCONGENERS DO IF FELDCTINODENOJ.ARLCNGNR] <> 0
THEN IF NODENATURE (FELDCTLNODENOJ,ARLCNGNRI) IN CEXPHYDROGEN, APICLABEL, SUBSTNODE]
THEN INDEPENDENT := TRUE
END;

PROCEDURE REJECT(ERRORCODE
NODE

INTEGER;
ATOMNUMBER) ;

{ Outputs an error message,
Called by READCONGENERS
HNUMBER
NUMOFCONNS
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1519
1520
1521
1522
1523
1524
1525
1526
1527
1528
1529
1530
1531
1532
1533
1534
1535
1536
1537
1538
1539
1540
1541
1542
1543
1544
1545
1546
1547
1548
1549
1550
1551
1552
1553
1554
1555
1556
1557
1558

CHECKEARLIERDEFN
Body of PROCESSCT}

BEGIN

WRITE('SD ERROR: ');

WRITEMESSAGE (ERRORCODE, NODE, ' ;
REJECTED := TRUE

END;

PROCEDURE READCONGENERS (VAR CONGENERS : CONGARRAY;
VAR HYDROGENS : NUMCONGENERS;
ATOMICROW : BOOLEAN;
ROWNO : ATOMNUMBER);

{ Sets the values in CONGENERS, and the number
of explicit attached HYDROGENS, for a single connection table ROW.
Called by Body of PROCESSCTY)

VAR FELDCONG : ARRAYL1..MAXCONGENERS] OF ATOMNUMBER;
CNGNR : 1..MAXCONGENERS;

BEGIN
HYDROGENS := 0;
FELDCONG := FELDCTIROWNOI.AR;
FOR CNGNR == 1 TO MAXCONGENERS DO
BEGIN
CONGENERSLCCNGNRI.RELATIONSHIP == NONE;
IF FELDCONGLCNGNR] <> 0 THEN WITH CONGENERSCCNGNR-HYDROGENSJ] 00
BEGIN
BOND := BONDVAL{(ROWNO, FELDCONGLCNGNR]);
CASE NODENATURE (FELDCONGICNGNRI) OF
ATOMIC ¢ BEGIN
RELATIONSHIP := FRATERNAL;
ROWNUM := FELDCONGLCNGNR]
END;
EXPHYDROGEN : HYDROGENS := HYDROGENS + 1;
APICLABEL :+ RELATIONSHIP := PARENTAL;
VARPOSNLABEL : IF ATOMICROW

€ XIAN3ddV
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1559
1560
1561
1562
1563
1564
1565
1566
1567
1568
1569
1570
157
1572
1573
1574
1575
1576
1577
1578
1579
1580
1581
1582
1583
1584
1585
1586
1587
1588
1589
1590
1591
1592
1593
1594
1595
1596
1597
1598

SUBSTNODE
END
END
END
END;

THEN REJECT(56, ROWNO)
ELSE BEGIN
RELATIONSHIP := FRATERNAL;
ROWNUM == NOTFIXED
END;
: IF INDEPENDENT (FELDCONGLCNGNRI)
THEN BEGIN
RELATIONSHIP := FRATERNAL;
ROWNUM := FELDCONGLCNGNR]
END
ELSE RELATIONSHIP := FILIAL

PROCEDURE HNUMBER (NODE : ATOMNUMBER);

{ Sets a value for HYDROGENS at atom NODE, checking valencies in VELENCYFILE.
Called by Body of PROCESSCT)

CONST MAXSTATES = 5;

TYPE TELEMVALS = RECORD

VAR BONDCOUNT
STATE
ARCOUNT,
TAUTCOUNT,
CNGNR
EXTERNBONDS,
SPAREVALS
ELEMVAL
VALENCYFILE

ELEMENT
VALENCIES

STRING2;
PACKED ARRAY[1..MAXSTATES] OF NUMCONGENERS

0..18; { Sum of bond orders }
INTEGER;

{ Number of aromatic bonds }
{ Number of tautomeric bonds }

0..MAXCONGENERS; <{ Congner counter }

{ Sum of MAGNITUDEs of external bonds )

INTEGER; { valency of common atom )}
TELEMVALS; { Element valency record 2}
FILE OF TELEMVALS;
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1599
1600
1601
1602
1603
1604
1605
1606
1607
1608
1609
1610
1611
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622
1623
1624
1625
1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636
1637
1638

BEGIN

BONDCOUNT

ARCOUNT

TAUTCOUNT
EXTERNBOND
FOR CNGNR

BEGIN

- 1 OO0

Ns %o N

0;
TO MAXCONGENERS DO WITH CTINODE]".CONGENERSCCNGNR] DO

IF RELATIONSHIP <> NONE THEN
CASE BOND OF
NOTSPECIFIED, RINGSING, CHAISING,

RING, CHAIN, SINGLE, ANY : BONDCOUNT

ONDCOUNT +1;

: := B
RINGDOUB,CHAIDOUB, DOUBLE : BONDCOUNT := BONDCOUNT +2;
RINGTRIP,CHAITRIP, TRIPLE : BONDCOUNT := BONDCOUNT +3;
AROMATIC : ARCOUNT := ARCOUNT +1;
RINGTAUT, CHAITAUT : TAUTCOUNT := TAUTCOUNT #1
END;

IF RELATIONSHIP IN CFILIAL, PARENTAL]
THEN EXTERNBONDS := EXTERNBONDS + MAGNITUDE (BOND)

END;

CASE ARCOUNT OF

0
2,3

1,4,5,6

END;

BONDCOUNT := BONDCOUNT + ARCOUNT +1;
REJECT (60, NODE)

CASE TAUTCOUNT OF

BONDCOUNT == BONDCOUNT+TAUTCOUNT;
BONDCOUNT := BONDCOUNT + TAUTCOUNT +1;
REJECT (61, NODE)

END;

RESET(VALENCYFILE, °'LIZ2GEN>VALENCYFILE');

ELEMVAL.ELEMENT := ' *f;

WHILE (ELEMVAL.ELEMENT <> CTINODE]".ATOM) AND NOT EOF (VALENCYFILE) DO
READ (VALENCYFILE, ELEMVAL);

IF EOF (VALENCYFILE)
THEN {atom not in filel)

ELSE BEGIN

STATE := 1;
WHILE STATE <= MAXSTATES DO

BEGIN

SPAREVALS := ELEMVAL.VALENCIESCSTATE] + CTINODE]1",CHARGE - BONDCOUNT;
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1639
1640
1641
1642
1643
1644
1645
1646
1647
1648
1649
1650
1651
1652
1653
1654
1655
1656
1657
1658
1659
1660
1661
1662
1663
1664
1665
1666
1667
1668
1669
1670
1671
1672
1673
1674
1675
1676
1677
1678

IF SPAREVALS < 0
THEN IF STATE < MAXSTATES
THEN STATE := STATE + 1
ELSE BEGIN
REJECT(55, NODE);
STATE := MAXSTATES+1
END
ELSE IF SPAREVALS > 6
THEN PROGERROR(5) {Excessively large valencyl)
ELSE BEGIN
CTINODE]1" .HYDROGENS := SPAREVALS + EXTERNBONDS;
STATE == MAXSTATES + 1
END
END
END;
RESET(VALENCYFILE, 'aTTY")
END;

FUNCTION NUMOFCONNS (CONGENERS : CONGARRAY;
TOTCONNS : NUMCONGENERS;
NODE : ATOMNUMBER) : NUMCONGENERS;

{ Returns the number of connections specified in CONGENERS, plus the entry
value of TOTCONNS (which corresponds to the number of HYDROGENS.
Called by CHECKEARLIERDEFN
Body of PROCESSCT}

VAR CNGNR : NUMCONGENERS;

BEGIN
FOR CNGNR := 1 TO MAXCONGENERS DO
IF CONGENERSLCNGNRI.RELATIONSHIP <> NONE
THEN TOTCONNS := TOTCONNS + 1;
IF TOTCONNS > 2 THEN REJECT (54, NODE);
NUMOFCONNS := TOTCONNS
END;
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1679
1680
1681
1682
1683
1684
1685
1686
1687
1688
1689
1690
1691
1692
1693
1694
1695
1696
1697
1698
1699
1700
1701
1702
1703
1704
1705
1706
1707
1708
1709
1710
171
1712
1713
1714
1715
1716
1717
1718

PROCEDURE CHECKEARLIERDEFN(SUBST

s SUBSTITUENT;
CONNS : NUMCONGENERS;
ROWSREAD : ATOMNUMBER);

{ Examines the rows of the connection table up as far as ROWSREAD, and if a
non-ATOMICROW is found with NAME=SUBST then compares the value of CONNS
with the number of connections of this row.

Called by Body of PROCESSCTY)

VAR NODENO : ATOMNUMBER;

BEGIN

NODENO := 1;
WHILE NODENO < ROWSREAD DO
IF CTINODENO] = NIL

END;

THEN NODENO := NODENO + 1
ELSE WITH CTINODENO]® DO
IF ATOMICROW
THEN NODENO := NODENO + 1
ELSE IF NAME = SUBST
THEN BEGIN
IF CONNS = NUMOFCONNS (CONGENERS, HYDROGENS, NODENO)
THEN {matches 0K}
ELSE REJECT(53, ROWSREAD);
NODENO := ROWSREAD
END
ELSE NODENO := NODENO + 1

{.l.'l.II.-.-.I-.I....II.-.l.....l.l.l....l..l.-...-......ll.l-.-...‘.....-....}

PROCEDURE GETPOSNS (CONGENERS

: CONGARRAY;
VAR CONNBONDS : TCONNBONDS;
VAR PRNTPOSNS : PTGROUPMEMS);

{ Sets CONNBONDS, PRNTPOSNS for a substituent, by examining CONGENERS.
Called by Body of PROCESSCT}

VAR POSNS1,

¢ XIAON3ddy -’
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1719
1720
1721
1722
1723
1724
1725
1726
1727
1728
1729
1730
1731
1732
1733
1734
1735
1736
1737
1738
1739
1740
1741
1742
1743
1744
1745
1746
1747
1748
1749
1750
1751
1752
1753
1754
1755
1756
1757
1758

POSNS2,

COMBPOSNS : INTEGSET;
MAGSUM :+ INTEGER;
REVERSIBLE : BOOLEAN;

PROCEDURE GETSETPOSNS (VAR SETPOSNS : INTEGSET;
POSITION : ATOMNUMBER;
BOND : BONDORDER);

BEGIN

IF POSITION = NOTFIXED
THEN GETAVAILABLEPOSITIONS (PSADDRESS, SETPOSNS, MAGNITUDE(BOND))
ELSE SETPOSNS := [POSITION]

END;

BEGIN {Body of GETPOSNS)
NEW(PRNTPOSNS) ;
ECTRSIZE := ECTRSIZE + 9;
IF CONGENERS[C1].RELATIONSHIP = NONE
THEN BEGIN
{substituent is unconnectedl}
PRNTPOSNS".COMBINED := FALSE;
PRNTPOSNS " .MEMBERS := [J;
CONNBONDS . CONNECTIONS := 0
END
ELSE IF CONGENERST2].RELATIONSHIP = NONE
THEN BEGIN
{substituent is singly connected}
PRNTPOSNS".COMBINED := FALSE;
CONNBONDS.CONNECTIONS == 1;
CONNBONDS.BOND := CONGENERSL11.BOND;
CASE CONGENERS[1].RELATIONSHIP OF
FRATERNAL : WITH CONGENERS{1] DO
GETSETPOSNS (PRNTPOSNS " .MEMBERS, ROWNUM, BOND);
FILIAL ¢ PROGERROR(6); {substituent node with filial congener }
PARENTAL : PRNTPOSNS".MEMBERS := [01]
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1759
1760
1761
1762
1763
1764
1765
1766
1767
1768
1769
1770
177
1772
1773
1774
1775
1776
1777
1778
1779
1780
1781
1782
1783
1784
1785
1786
1787
1788
1789
1790
1791
1792
1793
1794
1795
1796
1797
1798

END
END
ELSE BEGIN
{substituent is doubly connected}
PRNTPOSNS " .COMBINED := TRUE;
PRNTPOSNS ".COMBMEMS := NIL;
WITH CONNBONDS DO
BEGIN
CONNECTIONS := 2;
BONDA := CONGENERSC1]1.BOND;
BONDB := CONGENERS[2].BOND;
REVERSIBLE := (BONDMATCHARRAY[BONDA,BONDB] IN [ANY, CHAIN, RING]) OR (BONDA=BONDB)
END;
CASE CONGENERSC1].RELATIONSHIP OF
FRATERNAL :
CASE CONGENERS[2].RELATIONSHIP OF
FRATERNAL : BEGIN
WITH CONGENERS[1] DO GETSETPOSNS (POSNS1, ROWNUM, BOND);
WITH CONGENERS[L2] DO GETSETPOSNS (POSNS2, ROWNUM, BOND);
WITH CONNBONDS DO
MAGSUM := MAGNITUDE (BONDA) + MAGNITUDE (BONDB);
IF (POSNS1 * POSNS2 = [1) OR (MAGSUM > 3)
THEN COMBPOSNS := [1]
ELSE BEGIN
GETAVAILABLEPOSITIONS (PSADDRESS, COMBPOSNS, MAGSUM);
COMBPOSNS := COMBPOSNS * POSNS1 * POSNS2
END;
LISTPOSNS (PRNTPOSNS”.COMBMEMS, POSNS1, POSNS2, COMBPOSNS);
IF REVERSIBLE
THEN LISTPOSNS (PRNTPOSNS®,COMBMEMS, POSNS2, POSNS1, COMBPOSN
END;
FILIAL : PROGERROR(7); {substituent node with filial congner 2}
PARENTAL : BEGIN
WITH CONGENERS[C1] DO GETSETPOSNS (POSNS1, ROWNUM, BOND);
LISTPOSNS (PRNTPOSNS ~.COMBMEMS, POSNS1, [0], [1);
IF REVERSIBLE THEN
LISTPOSNS (PRNTPOSNS~.COMBMEMS, [0]1, POSNS1, [1)
END

¢ XION3ddV
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END;
FILIAL : PROGERROR(8); {substituent node with filial congener}
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1799
1800
1801
1802
1803
1804
1805
1806
1807
1808
1809
1810
1811
1812
1813
1814
1815
1816
1817
1818
1819
1820
1821
1822
1823
1824
1825
1826
1827
1828
1829
1830
1831
1832
1833
1834
1835
1836
1837
1838

PARENTAL :
CASE CONGENERS[2].RELATIONSHIP OF
FRATERNAL : BEGIN
WITH CONGENERS[2] DO GETSETPOSNS (POSNS2, ROWNUM, BOND);
LISTPOSNS (PRNTPOSNS " .COMBMEMS, CO], POSNS2, [1);
IF REVERSIBLE THEN
LISTPOSNS (PRNTPOSNS ".COMBMEMS, POSNS2, [01, C1)

END;
FILIAL : PROGERROR(9); {substituent node with filial congner 2}
PARENTAL : BEGIN
NEW (PRNTPOSNS . COMBMEMS) ;
ECTRSIZE := ECTRSIZE + 6;
WITH PRNTPOSNS".COMBMEMS™ DO
BEGIN
FIRST :=0;
SECOND == 0;
NEXT := NIL
END;
END
END
END
END

END;

{.ll..l'..l.I.I-....I.I...l.‘..III.-.‘Il-.....-......I.....‘...l..'........l}

PROCEDURE DECLAREMULT (MULTIP : MULTIPLIER;
MULTSUBST : SUBSTITUENT);

{ Adds an entry to MDECLARATIONTABLE for MULTIP.
Called by Body of PROCESSCT}

VAR PMPTR : PMDECLIST;

BEGIN
NEW (PMPTR);
WITH PMPTR™ DO
BEGIN
SUBSTDECN := RDECLARATIONTABLECMULTSUBSTI;

€ XIAGN3ddV
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1839
1840
1841
1842
1843
1844
1845
1846
1847
1848
1849
1850
1851
1852
1853
1854
1855
1856
1857
1858
1859
1860
1861
1862
1863
1864
1865
1866
1867
1868
1869
1870
1871
1872
1873
1874

1875

1876
1877
1878

NEXT := MDECLARATIONTABLEIMULTIP]
END;
MDECLARATIONTABLELMULTIP] := PMPTR;

p
DECLMULT := DECLMULT + [MULTIP] 3
END; u
<
-
>
s.:i
BEGIN (* Body of Procedure PROCESSCT *)
REPEAT
IF INTERACTIVE THEN READFELDMANN;
APICCOUNT := 0;
REJECTED := FALSE;
FOR ROWNO := 1 TO MAXCT DO IF ROWNO > NUMOFNODES
THEN CTLROWNO] := NIL
ELSE CASE NODENATURE (ROWNO) OF
APICLABEL : BEGIN
CTCROWNO] := NIL;
IF FELDCTLROWNOJ.AR[2] <> O THEN REJECT(58, ROWNO);
IF FELDCTCROWNOJ.MULT <> 0 THEN REJECT(57, ROWNO);
IF APICCOUNT = 2
THEN REJECT(59, 0)
ELSE APICCOUNT := APICCOUNT + 1
END;
VARPOSNLABEL,
EXPHYDROGEN : BEGIN
CTCROWNO] := NIL; p-
IF FELDCTCROWNO1.ARL2] <> O THEN REJECT(58, ROWNO); a
IF FELDCTCROWNOJI.MULT <> 0 THEN REJECT(57, ROWNO) =
END; —
ATOMIC : BEGIN =
IF FELDCTLROWNOJ.MULT <> 0 THEN REJECT(57, ROWNO); i
NEW(CTCROWNO], TRUE); B
ECTRSIZE := ECTRSIZE + 30; q
WITH CTIROWNO]~ DO .

BEGIN
ATOMICROW := TRUE;

FORM :=1 T0 2 DO ATOMIM] := FELDCTLROWNO].CHEMIM];
CHARGE := FELDCTCROWNOJ.CHGE;

READCONGENERS (CONGENERS, HYDROGENS, ATOMICROW, ROWNOD);
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1879 IF HYDROGENS=0 THEN HNUMBER (ROWNO)

1880 END ]
1881 END; .
1882 SUBSTNODE : BEGIN 3
1883 NEW(CTCROWNO], FALSE); m
1884 ECTRSIZE := ECTRSIZE + 33; =
1885 WITH CTCROWNO1" DO >
1886 BEGIN b
1887 ATOMICROW := FALSE;

1888 NAME := SUBSTNAME (FELDCTCROWNOJ.CHEM);

1889 CHARGE := FELDCTCROWNOJ.CHGE;

1890 VALUES := NIL;

1891 READCONGENERS (CONGENERS, HYDROGENS, ATOMICROW, ROWNO);

1892 IF NAME IN DECLSUBS

1893 THEN WITH RDECLARATIONTABLELNAMEI".CONNBONDS DO

1894 IF (CONNECTIONS = NUMOFCONNS (CONGENERS, HYDROGENS, ROWNO))
1895 OR (CONNECTIONS = NOTSET)

1896 THEN {accords with previous declaration}

1897 ELSE REJECT(53, ROWNO)

1898 ELSE CHECKEARLIERDEFN(NAME, NUMOFCONNS(CONGENERS, HYDROGENS, ROWNO), ROWNO
1899 END

1900 END

1901 END;

1902 IF REJECTED

1903 THEN IF INTERACTIVE

1904 THEN BEGIN

1905 FOR ROWNO := 1 TO NUMOFNODES DO IF CTCROWNO] <> NIL THEN o
1906 IF CTCROWNO1".ATOMICROW a
1907 THEN BEGIN =
1908 DISPOSE (CTCROWNO], TRUE); —
1909 ECTRSIZE := ECTRSIZE - 30 =
1910 END L
1911 ELSE BEGIN 3
1912 DISPOSE (CTCROWNO], FALSE); a
1913 ECTRSIZE := ECTRSIZE - 33 2
1914 END;

1915 FELDMODE := OLDDIAGRAM;

1916 FELDMN (FELDMODE, FELDFIL);

1917 IF FELOMODE = OLDDIAGRAM THEN FAILURE(41, 0, °* ")

1918 END
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1919 ELSE FAILURE(41, 0, ' "

1920 UNTIL NOT REJECTED;

1921

1922 FOR ROWNO := 1 TO NUMOFNODES DO IF CTLROWNO] <> NIL THEN WITH CTLCROWNOI" 0O
1923 IF NOT ATOMICROW THEN

1924 BEGIN

1925 GETPOSNS (CONGENERS, CONNBONDS, PRNTPOSNS);

1926 DECLARESUSST (CTCROWNO]" .NAME,

1927 PSADDRESS,

1928 NIL,

1929 CONNBONDS,

1930 PRNTPOSNS);

1931 IF FELDCTIROWNOJI.MULT <> O THEN DECLAREMULT(FELDCTCROWNOJ.MULT, CTCROWNOJI".NAME);
1932 IF INDEPENDENT (ROWNO)

1933 THEN WITH CTLROWNOI™ DO ENTERCOMBIN(NAME, VALUES)

1934 ELSE BEGIN

1935 ENTERCOMBSIN(CTCROWNO]".NAME, PSADDRESS".CHILDGATE);

1936 DISPOSE (CTCROWNO], FALSE);

1937 ECTRSIZE := ECTRSIZE - 33

1938 END

1939 END '

1940 END;

1941 { OF PROCEDURE PROCESSCT

1942 }
1943

1944

1945

1946

1947 { }
1948 PROCEDURE READSD (VAR PSADDRESS : PTRPSTYPE;

1949 INTERACTIVE : BOOLEAN);

1950

1951 { Sets up a SPECIFIC partial structure in PSADDRESS, uses SPLITLINE and

1952 DIVIDELINE to handle Gensal lines containing tokens after the SD, and calls
1953 PROCESSCT to reformat the connection table. If INTERACTIVE is TRUE then
1954 FELDMN and READFELDMANN are used to produce FELDCT and FELDBD, Otherwise
1955 they are derived by DECODECT.

1956 Called by ALTNVLIST\ELEMENT

1957 Body of INTERPRET}

1958
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1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998

VAR OLDLINE
LINECONTINUED

LINELIST; { GENSAL source line from which READSD was called )}
BOOLEAN; { Indicates more GENSAL on line }

FUNCTION SPLITLINE : BOOLEAN;

{ TRUE if there is any non-space character beyond the current position (N) in
CURRENTLINE, which is space-filled from the current position, the original
version being saved in OLDLINE )}

VAR M : 0..MAXLENGTH;

BEGIN
OLDLINE := CURRENTLINE";
SPLITLINE := FALSE;

FOR M := N TO MAXLENGTH DO
IF CURRENTLINE".LINE[M] <> ' ' THEN
BEGIN ,
SPLITLINE := TRUE;
CURRENTLINE".LINE[M] := * !
END
END;

PROCEDURE DIVIDELINE (VAR CURRENTLINE : PLINELIST);

{ Places the second half of OLDLINE.LINE in a new location in the
Linked Llist of lines }

VAR M : 1,.MAXLENGTH;

BEGIN

" FOR M := 1 TO (N-1) DO OLDLINE.LINEC(M] := ' *;

OLDLINE.LAST := CURRENTLINE;
OLDLINE.NEXT := CURRENTLINET".NEXT;
NEW(CURRENTLINE" . NEXT);
CURRENTLINE " NEXT" := OLDLINE;
CURRENTLINE := CURRENTLINE”.NEXT

¢ XION3ddY
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1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038

END;

BEGIN { body of procedure READSD 2}
NEW(PSADDRESS, SPECIFIC);
ECTRSIZE := ECTRSIZE + 70;
WITH PSADDRESS™ DO
BEGIN
PSVARIETY := SPECIFIC;
VISITED := FALSE;
CHILDGATE := NIL;
PARENTGATE := NIL
END;
LINECONTINUED := SPLITLINE;
IF INTERACTIVE
THEN BEGIN
FELDMODE := NEWDIAGRAM;
WRITELN;

WRITELNC'FELDMANN graphics system for structure diagram input and display:');

FELDMN(FELDMODE,FELDFIL)
END
ELSE BEGIN
CURRENTLINE := CURRENTLINE®.NEXT;
DECODECT (CURRENTLINE,TRUE);
IF LINECONTINUED THEN DIVIDELINE (CURRENTLINE)
ELSE N = MAXLENGTH
END;
PROCESSCT (PSADDRESS".CT, INTERACTIVE, PSADDRESS);
IF INTERACTIVE THEN
BEGIN
NEW (CURRENTLINE".NEXT);
CURRENTLINE"  NEXT".LAST := CURRENTLINE;
CURRENTLINE := CURRENTLINE".NEXT;
CURRENTLINE" NEXT := NIL;
ENCODECT (CURRENTLINE);
IF LINECONTINUED THEN DIVIDELINE (CURRENTLINE)
ELSE N := MAXLENGTH
END
END;
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2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078

{ of procedure READSD

>
FUNCTION CHECKDELIM (VALIDELIMS : DELIMSET) : DELIMTYPE;
BEGIN
IF TOKEN.NATURE = DELIMITER
THEN IF TOKEN.DELIMVAL IN VALIDELIMS
THEN CHECKDELIM := TOKEN.DELIMVAL
ELSE CHECKDELIM == INVALIDTOKEN
ELSE CHECKDELIM :=INVALIDTOKEN
END;
{
PROCEDURE INTEGERRANGE
X
PROCEDURE INTEGERRANGE (VAR RANGEVALUES : INTRECORD;
LIMITRANGE ¢ INTRECORD;
ERRORCODE : INTEGER);

{ Carries out syntactic and semantic checking on integer ranges. LIMITRANGE is
the range of values that all values in RANGEVALUES must fall, and is used for
the semantic checking (functions INCREASING, WITHINLIMITS and ALLWITHINLIMITS).
ERRORCODE is the relevant error code for passing to procedure ERROR.

Called by GROUPRANGE
SELECTORY}

VAR PTR : PDOUBLIST;

FUNCTION WITHINLIMITS(TESTVALUE =: INTEGER) : BOOLEAN;

{ Returns TRUE is TESTVALUE is in the range covered by LIMITRANGE

€ XIGN3ddY
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2079 Called by ALLWITHINLIMITS

2080 RANGEFRAGMENTY)

2081

2082 VAR PTR : PDOUBLIST;

2083

2084 BEGIN

2085 PTR := LIMITRANGE.SUBRANGES;

2086 WITHINLIMITS := FALSE;

2087 IF (TESTVALUE >= LIMITRANGE.TOPRANGE) AND (LIMITRANGE.TOPRANGE >= ()
2088 THEN WITHINLIMITS := TRUE

2089 ELSE WHILE PTR <> NIL DO

2090 IF (TESTVALUE > PTR".SECOND)

2091 THEN PTR := NIL

2092 ELSE IF TESTVALUE < PTR".FIRST

2093 THEN PTR := PTR".NEXT

2094 ELSE BEGIN

2095 WITHINLIMITS := TRUE;

2096 PTR := NIL

2097 END

2098 END;

2099

2100

2101

2102 FUNCTION INCREASING (TESTVALUE : INTEGER ) : BSOOLEAN;

2103

2104 { Returns TRUE is TESTVALUE is larger than than the last integer in the range
2105 Called by RANGEFRAGMENT}

2106

2107 BEGIN

2108 IF RANGEVALUES.SUBRANGES = NIL

2109 THEN INCREASING := TRUE <{ This is the first integer in the range }
2110 ELSE INCREASING := TESTVALUE > RANGEVALUES.SUBRANGES".SECOND
2111 END;

2112

2113

2114

2115 FUNCTION ALLWITHINLIMITS (LOWERBOUND,

2116 UPPERBOUND : INTEGER): BOOLEAN;

2117

2118 { Returns TRUE is all the values between LOWERBOUND and UPPERBOUND inclusive

¢ XIAN3ddV
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2119 are covered by LIMITRANGE.

2120 Called by RANGEFRAGMENTY}

2121

2122 VAR VALID : BOOLEAN;

2123

2124 BEGIN

2125 VALID := TRUE;

2126 WHILE (LOWERBOUND <= UPPERBOQUND) AND VALID DO

2127 IF WITHINLIMITS (LOWERBOUND)

2128 THEN LOWERBOUND := LOWERSBOUND + 1

2129 ELSE BEGIN

2130 ERROR (ERRORCODE, LOWERBOUND);

2131 VALID := FALSE

2132 END;

2133 ALLWITHINLIMITS := VALID

2134 END;

2135

2136

2137

2138 PROCEDURE RANGEFRAGMENT;

2139

2140 { Carries out syntactic/semantic checking on a single range fragment. On
2141 entry to the procedure TOKEN is the token immediately before the first
2142 integer of the fragment. On exit, TOKEN is a comma or integer range
2143 terminating token.

2144 Called by Body of INTEGERRANGE)

2145

2146 VAR TERMINATORS : DELIMSET; <{ Tokens that terminate an integer range }
2147 VALID : BOOLEAN;

2148 FIRSTINTEGER : INTEGER; <{ The first integer in N1-N2 type ranges }
2149 DELIMCHECK : DELIMTYPE;

2150

2151 BEGIN

2152 TERMINATORS := [GCLOSANG, GRSQUARE, GEQUALS, GSEQ, GDEQ, GDOLEQ, GHASHEQ];
2153 NEXTTOKEN;

2154 REPEAT

2155 VALID := FALSE;

2156 WHILE TOKEN.NATURE <> INTEGRAL DO ERROR(23,0);

2157 IF NOT INCREASING(TOKEN.INTEGVAL)

2158 THEN ERROR(27,0)
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d313¥JYIINI TYSN3D



L2 ebed

2159 ELSE IF WITHINLIMITS (TOKEN.INTEGVAL)

2160 THEN VALID := TRUE ‘

2161 ELSE ERROR (ERRORCODE,TOKEN.INTEGVAL); .

2162 UNTIL VALID; k;

2163 FIRSTINTEGER := TOKEN.INTEGVAL; m

2164 NEXTTOKEN; S
. 2165 REPEAT <

2166 VALID := FALSE; W

2167 DELIMCHECK := CHECKDELIM(LGCOMMA,GHYPHENI+TERMINATORS);

2168 IF DELIMCHECK=INVALIDTOKEN THEN ERROR(24,0)

2169 ELSE VALID := TRUE

2170 UNTIL VALID;

217 IF DELIMCHECK <> GHYPHEN

2172 THEN ADDINTS (RANGEVALUES.SUBRANGES, FIRSTINTEGER, FIRSTINTEGER)

2173 ELSE BEGIN

2174 NEXTTOKEN;

2175 REPEAT

2176 VALID := FALSE;

2177 WHILE (TOKEN.NATURE <> INTEGRAL) AND (CHECKDELIM(TERMINATORS) = INVALIDTOKEN)

2178 DO ERROR(24,0);

2179 IF TOKEN.NATURE = INTEGRAL

2180 THEN IF TOKEN.INTEGVAL < FIRSTINTEGER

2181 THEN ERROR (27,0)

2182 ELSE IF ALLWITHINLIMITS(FIRSTINTEGER, TOKEN.INTEGVAL)

2183 THEN BEGIN

2184 VALID := TRUE;

2185 ADDINTS (RANGEVALUES . SUBRANGES, FIRSTINTEGER, TOKEN.INTERVAL);

2186 NEXTTOKEN; z

2187 WHILE CHECKDELIM(CGCOMMA] + TERMINATORS)= INVALIDTOKEN D0 ERROR(24, 0)

2188 END .

2189 ELSE =

2190 ELSE BEGIN m

2191 IF LIMITRANGE.TOPRANGE = NOTSET 3

2192 THEN IF LIMITRANGE.SUBRANGES=NIL m

2193 THEN ERROR (ERRORCODE ,0) m

2194 ELSE ERROR(ERRORCODE, LIMITRANGE.SUBRANGES®.SECOND + 1)

2195 ELSE VALID := ALLWITHINLIMITS (FIRSTINTEGER, LIMITRANGE.TOPRANGE);

2196 IF VALID THEN RANGEVALUES.TOPRANGE := FIRSTINTEGER

2197 END

2198 UNTIL VALID
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2199 END

2200 END;

220

2202

2203 BEGIN { Body of INTEGERRANGE }

2204 RANGEVALUES.SUBRANGES == NIL;

2205 RANGEVALUES.TOPRANGE := NOTSET;

2206 REPEAT RANGEFRAGMENT

2207 UNTIL TOKEN.DELIMVAL <> GCOMMA;

2208 PTR := RANGEVALUES.SUSRANGES;

2209 WHILE PTR <> NIL DO

2210 BEGIN

2211 ECTRSIZE := ECTRSIZE + 6;

2212 PTR := PTR™.NEXT

2213 END

2214 END;

2215 { of Procedure INTEGERRANGE
2216

2217

2218

2219

2220

2221

2222 PROCEDURE SETINTS (VAR RANGE : INTRECORD;
2223 ONESET : INTEGSET);
2224

2225 { Takes a set of integers, and converts them to integer range format. If
2226 MAXVARS is a member of the set, then TOPRANGE is set to the member
2227 of the set above the highest absent member.
2228 Called from GROUPRANGE

2229 SELECTOR)

2230

2231 VAR N : NOTSET..MAXVARS;

2232

2233 BEGIN

2234 WITH RANGE DO

2235 BEGIN

2236 IF MAXVARS IN ONESET

2237 THEN BEGIN

2238 N := MAXVARS;

YIL3YLUYILINT TYSNIO
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2239
2240
2241
2242
2243
2244
2245
2246
2247
2248
2249
2250
2251
2252
2253
2254
2255
2256
2257
2258
2259
2260
2261
2262
2263
2264
2265
2266
2267
2268
2269
2270
22M
2272
2273
2274
2275
2276
2277
2278

FOR N := 0 TO MAXVARS DO

END
END;

PROCEDURE INTSET(VAR ONESET

{ Converts an integer range

WHILE N IN ONESET DO N := N-1;
TOPRANGE := N + 1;
ONESET := ONESET - [TOPRANGE..MAXVARS]

END

ELSE TOPRANGE := NOTSET;
SUBRANGES := NIL;

IF N IN ONESET THEN

ADDINTS (RANGE ,SUBRANGES, N,N);

RANGE

of the integer range.
Called from ALTNVLIST\ELEMENT\PARAMETERLIST}

VAR PTR

M

BEGIN

: PDOUBLIST;
s INTEGER;

WITH RANGE DO
BEGIN

IF

TOPRANGE=NOTSET
THEN ONESET := []

: INTEGSET;
: INTRECORD);

into a set of integers, and DESTROYs the SUBRANGES

ELSE ONESET := [TOPRANGE..MAXVARSI];
PTR := SUBRANGES;
WHILE PTR <> NIL DO WITH PTR" DO

BEGIN

FOR M := FIRST TO SECOND DO ONESET := ONESET + [M];

PTR = NEXT
END;

REDUCEECTR (SUBRANGES) ;
DESTROY (SUBRANGES)

END
END;

¢ XIAN3ddY
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2279
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2280

2281

2282 PROCEDURE GROUPRANGE (VAR MEMBERS : INTEGSET;
2283 LIMITSET : INTEGSET;
2284 ERRORCODE ¢« INTEGER);
2285 ,
2286 { Converts LIMITSET into a INTRECORD format, and uses this as the limitrange
2287 for a call to INTEGERRANGE. The RANGE that this returns is converted back
2288 to a set (MEMBERS).

2289 Called by ASIGNMENTSTMNT\SUBSTGROUP

2290 ASSIGNMENTSTMNT\MULTASSIGNMENT

2291 ALTNVLIST\POSITIONSET}

2292

2293 VAR RANGE,

2294 LIMITRANGE =: INTRECORD;

2295 PTR ¢ PDOUBLIST;

2296 VAL : 0..MAXVARS;

2297

2298 BEGIN

2299 MEMBERS := [1;

2300 SETINTS (LIMITRANGE,LIMITSET);

2301 INTEGERRANGE (RANGE ,LIMITRANGE ,ERRORCODE);

2302 PTR := RANGE.SUBRANGES;

2303 WHILE PTR <> NIL DO WITH PTR™ DO

2304 BEGIN

2305 FOR VAL := FIRST TO SECOND DO

2306 MEMBERS := MEMBERS + [VALJ];

2307 PTR := NEXT

2308 END;

2309 REDUCEECTR(LIMITRANGE.SUBRANGES);

2310 DESTROY (LIMITRANGE.SUBRANGES);

2311 DESTROY (RANGE . SUBRANGES)

2312 END;

2313

2314

2315

2316 PROCEDURE CHECKVALIDINT (LIMITSET : INTEGSET;
2317 ERRORCODE : INTEGER );

2318
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2319
2320
2321
2322
2323
2324
2325
2326
2327
2328
2329
2330
2331
2332
2333
2334
2335
2336
2337
2338
2339
2340
2341
2342
2343
2344
2345
2346
2347
2348
2349
2350
2351
2352
2353
2354
2355
2356
2357
2358

{ Checks that the current TOKEN is an integer within LIMITSET, and obtains
further tokens from the input stream if it is not.
Called by ASSIGNMENTSTMNT\SUBSTGROUP\SUBSTCOMBINATION
ALTNVLIST\POSITIONSET\POSNCOMBINATION
ALTNVLIST\POSITIONSET)

VAR VALID : BOOLEAN;

BEGIN
VALID := FALSE;
REPEAT
WHILE TOKEN.NATURE <> INTEGRAL DO ERROR(23,0);
IF TOKEN.INTEGVAL > MAXVARS
THEN ERROR(ERRORCODE, TOKEN.INTEGVAL)
ELSE IF TOKEN.INTEGVAL IN LIMITSET
THEN VALID := TRUE
ELSE ERROR (ERRORCODE, TOKEN.INTEGVAL)
UNTIL VALID
END;

PROCEDURE SELECTOR(VAR VALUERANGE : INTRECORD;
LIMITSET s INTEGSET;
ERRORCODE : INTEGER);

{ Analyses a Gensal selector, returning the values in VALUERANGE. Limited by
LIMITSET. ERRORCODE is passed to INTEGERRANGE.
Called from ALTNVLIST\ELEMENT\PARAMETERLIST\USERPARAMETER
ALTNVLIST\ELEMENT\PARAMETERLIST
ALTNVLIST\ELEMENT
ASSIGNMENTSTMNT
ASSIGNMENTSTMNT \MULTASSIGNMENT}

VAR LIMITRANGE : INTRECORD;

BEGIN

WHILE CHECKDELIM(LGOPENANGI)=INVALIDTOKEN DO ERROR(21,0);
SETINTS (LIMITRANGE, LIMITSET);

INTEGERRANGE (VALUERANGE, LIMITRANGE, ERRORCODE);

¢ XIAN3ddV

J313Y¥dYILINT TYSN39



ov2 abed

2359
2360
2361
2362
2363
2364
2365
2366
2367
2368
2369
2370
2371
2372
2373
2374
2375
2376
2377
2378
2379
2380
2381
2382
2383
2384
2385
2386
2387
2388
2389
2390
2391
2392
2393
2394
2395
2396
2397
2398

DESTROY (LIMITRANGE.SUBRANGES);
WHILE CHECKDELIM(LGCLOSANG])=INVALIDTOKEN DO ERROR(22,0)
END;

Lhkkkhkhkhkhkhhkhkhkhkhhhhkhkhkhkkhhkhkkkkhkkkhhkkhkhkhkhkhhhhhhkhkhhhkhhhkkhkkkhkhhkhkhkihkkhkkkkhkkkhkkk

PROCEDURE ALTNVLIST

kkkhkkkhkhkhkhkhkhkkkhkkhkhkkhkkhhkkhkhkhkkhkkkhkkhkkhkkkhkkkkhhkkhkkhkhkhkhkkhkkkhkkkkkhkhkhkkkhkkkhhkhkkkkx)

PROCEDURE ALTNVLIST(PARENTPSLIST 2 PPSLIST;
OPTIONALSUB : BOOLEAN);

{ Processes alternatives separated by / delimiters.
Called by ASSIGNMENTSTMNT\SUBSTASSIGNMENT
ALTNVLIST\ELEMENT (recursively)
ALTNVLIST\ELEMENT\TRANSLATENOMEN (recursively) }

TYPE PPALTBARS = "PALTBARS;
PALTBARS = RECORD
PARSTRUCT  : PTRPSTYPE;
ALTBAR : PALTERNLIST;
CONNBONDS s TCONNBONDS;
PRNTPOSNS : PTGROUPMEMS;
COPYCHILDPS : BOOLEAN;
NEXT ¢ PPALTBARS
END;
VAR PARALTLIST,
WRITEPTR ¢ PPALTBARS;
NEWALTERNATIVE : PALTERNLIST;
READPTR : PPSLIST;

PROCEDURE UPDATEPARALTCONNS (PARALTLIST : PPALTBARS);

{ Copies the CONNBONDS field of the first item in PARALTLIST into all the

¢ XION3ddv
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2399
2400
2401
2402
2403
2404
2405
2406
2407
2408
2409
2410
2411
2412
2413
2414
2415
2416
2417
2418
2419
2420
2421
2422
2423
2424
2425
2426
2427
2428
2429
2430
2431
2432
2433
2434
2435
2436
2437
2438

other jtems in the Llist.
Called by ELEMENT\VALIDSUSST
ELEMENT)

VAR NEWCONNBONDS : TCONNBONDS;

BEGIN
NEWCONNBONDS := PARALTLIST" .CONNBONDS;
REPEAT
PARALTLIST ™ .CONNBONDS := NEWCONNBONDS;
PARALTLIST := PARALTLIST".NEXT
UNTIL PARALTLIST = NIL

END;

{

PROCEDURE POSITIONSET (VAR SETMEMS : TGROUPMEMS;
AVAILABLEPQOSITIONS : TGROUPMEMS;
CONNECTIVITY : TCONNS;
ERRORCODE ¢ INTEGER);

{ Analyses a position set.

Called from MODIFYCHILDPOSITIONS
ELEMENT)
VAR AVAILFIRST : INTEGSET;
PROCEDURE FINDFIRST(VAR POSNSET INTEGSET;

POSNLIST : PDOUBLIST);
{ Returns a set consisting of the FIRST fields of all the items in POSNLIST. }

BEGIN
POSNSET := [1J;
WHILE POSNLIST <> NIL DO WITH POSNLIST™ DO
BEGIN
POSNSET := POSNSET + CFIRSTI;

¢ XION3ddV
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2439 POSNLIST == NEXT

2440 END

2441 END;

2442

2443

2444

2445 PROCEDURE FINDSECOND (VAR POSNSET : INTEGSET;

2446 POSNLIST :« PDOUBLIST;

2447 FIRSTPOSN : ATOMNUMBER);

24438

2449 { Returns a set consisting of the SECOND fields of the items in POSNLIST
2450 that have FIRSTPOSN as FIRST field. }

2451

2452 BEGIN

2453 POSNSET := [1;

2454 WHILE POSNLIST <> NIL DO WITH POSNLIST™ DO

2455 BEGIN

2456 IF FIRST = FIRSTPOSN THEN POSNSET := POSNSET + [SECOND];
2457 POSNLIST := NEXT

2458 END

2459 END;

2460

2461

2462

2463 PROCEDURE POSNCOMBINATION (AVAILPOSNS : INTEGSET;

2464 VAR COMBMEMS : PDOUBLIST);

2465

2466 { Analyses a position combination, checking the validity of each position,
2467 and inserting it into the front of the list headed by COMBMEMS. }
2468

2469 VAR POSNPAIR : PDOUBLIST;

2470

2471 BEGIN

2472 NEW(POSNPAIR);

2473 ECTRSIZE := ECTRSIZE + 6;

2474 NEXTTOKEN;

2475 CHECKVALIDINT CAVAILPOSNS, ERRORCODE);

2476 POSNPAIR".FIRST := TOKEN.INTEGVAL;

2477 NEXTTOKEN;

2478 WHILE CHECKDELIM(LGSLASH]) <> GSLASH DO ERROR(33,0);

¢ XIAN3ddY
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2479 IFf AVAILABLEPOSITIONS.COMBINED

2480 THEN FINDSECOND (AVAILPOSNS, AVAILABLEPOSITIONS.COMBMEMS, POSNPAIR".FIRST) ;

2481 ELSE {leave AVAILPOSNS the same); T >

2482 NEXTTOKEN; 3
2483 CHECKVALIDINT (AVAILPQOSNS, ERRORCODE); 2

2484 POSNPAIR™.SECOND 2= TOKEN,INTEGVAL; =

2485 POSNPAIR"NEXT := COMBMEMS; >

2486 COMBMEMS := POSNPAIR; by

2487 NEXTTOKEN;

2488 WHILE CHECKDELIM(CLGCOMMA, GRSQUARE]) = INVALIDTOKEN DO ERROR(24,0)

2489 END;

2490

2491

2492

2493 BEGIN { Body of Procedure POSITIONSET }

2494 IF AVAILABLEPOSITIONS.COMBINED

2495 THEN FINDFIRSTC(AVAILFIRST, AVAILABLEPOSITIONS.COMBMEMS)

2496 ELSE AVAILFIRST := AVAILABLEPOSITIONS.MEMBERS;

2497 LOOKAHEAD;

2498 CHECKVALIDINTCAVAILFIRST, ERRORCODE);

2499 LOOKAHEAD;

2500 CASE CONNECTIVITY OF

2501 NOTSET : WHILE CHECKDELIM(LGSLASH, GCOMMA, GHYPHEN, GRSQUARE]) = INVALIDTOKEN DO ERROR(24,0);

2502 0 : PROGERROR(10); {attempting to process position set for unconnected substituent}

2503 1 : WHILE CHECKDELIM(LGCOMMA, GHYPHEN, GRSQUAREJ]) = INVALIDTOKEN DO

2504 IF CHECKDELIM(LGSLASH]1)=GSLASH THEN ERROR(34,0) o

2505 ELSE ERROR(24,0); m

2506 2 : WHILE CHECKDELIM(CLGSLASHI) <> GSLASH DO ERROR(33,0) &

2507 END; ~

2508 IF TOKEN.DELIMVAL = GSLASH =

2509 THEN BEGIN ;

2510 SETMEMS.COMBINED := TRUE; %

2511 SETMEMS.COMBMEMS := NIL; :

2512 NEXTTOKEN; —

2513 REPEAT POSNCOMBINATIONCAVAILFIRST, SETMEMS.COMBMEMS) i

2514 UNTIL CHECKDELIM(LGRSQUARE]) = GRSQUARE

2515 END

2516 ELSE BEGIN

2517 NEXTTOKEN;

2518 SETMEMS.COMBINED := FALSE;
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2519
2520
2521
2522
2523
2524
2525
2526
2527
2528
2529
2530
2531
2532
2533
2534
2535
2536
2537
2538
2539
2540
2541
2542
2543
2544
2545
2546
2547
2548
2549
2550
2551
2552
2553
2554
2555
2556
2557
2558

GROUPRANGE (SETMEMS .MEMBERS, AVAILFIRST, ERRORCODE)

END;
IF AVAILABLEPOSITIONS.COMBINED
THEN BEGIN
REDUCEECTR (AVAILABLEPOSITIONS.COMBMEMS);
DESTROY (AVAILABLEPOSITIONS.COMBMEMS)
END
END;
{ of Procedure POSITIONSET

FUNCTION COPYLIST(COMBMEMS : PDOUBLIST) : PDOUBLIST;

{ Makes a reversed copy of COMBMEMS
Called by ALTNVLIST\MODIFYCHILDPOSITIONS\TRACEDOWNGATE
ALTNVLIST\ELEMENT\SETCOMBARS\CHECKCOMBPOSNS
ALTNVLIST\ELEMENT\GETLIMITPOSITIONS)

VAR NEWLIST,
NEWITEM : PDOUBLIST;

BEGIN
NEWLIST := NIL;
WHILE COMBMEMS <> NIL DO WITH COMBMEMS™ 0O
BEGIN
NEW(NEWITEM);
ECTRSIZE := ECTRSIZE + 6;
NEWITEM“.FIRST := FIRST;
NEWITEM“.SECOND := SECOND;
NEWITEM".NEXT := NEWLIST;
NEWLIST := NEWITEM;
COMBMEMS := NEXT
END;
COPYLIST := NEWLIST
END;

€ XIGN3ddY '
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2559
2560
2561
2562
2563
2564
2565
2566
2567
2568
2569
2570
2571
2572
2573
2574
2575
2576
2577
2578
2579
2580
2581
2582
2583
2584
2585
2586
2587
2588
2589
2590
2591
2592
2593
2594
2595
2596
2597
2598

PROCEDURE REDUCE(VAR LIMITLIST : PDOUBLIST;
COMPSET : TGROUPMEMS);

{ Removes those items in LIMITLIST that do not appear in COMPSET
Called by ALTNVLIST\MODIFYCHILDPOSITIONS\TRACEDOWNGATE
ALTNVLIST\ELEMENT\TRANSLATENOMEN\MODIFYGATEPOSITIONS
ALTNVLIST\ELEMENT\GETLIMITPOSITIONS}

VAR LISTPTR,

LASTPTR,

COMPPTR : PDOUBLIST;

FOUND : BOOLEAN;
BEGIN

LISTPTR := LIMITLIST;
LASTPTR := NIL;
WHILE LISTPTR <> NIL DO
BEGIN
IF COMPSET.COMBINED
THEN BEGIN
FOUND := FALSE;
COMPPTR := COMPSET.COMBMEMS;
WHILE (COMPPTR <> NIL) AND NOT FOUND DO
BEGIN

FOUND := (COMPPTR".FIRST=LISTPTR".FIRST) AND (COMPPTR".SECOND=LISTPTR".SECOND);

COMPPTR := COMPPTR" . NEXT
END
END
ELSE FOUND := [LISTPTR".FIRST, LISTPTR".SECOND] <= COMPSET.MEMBERS;

IF FOUND THEN BEGIN
LASTPTR == LISTPTR;
LISTPTR := LASTPTR”™,NEXT

END
ELSE IF LASTPTR = NIL
THEN BEGIN
LIMITLIST := LISTPTR™.NEXT;
DISPOSE(LISTPTR);

ECTRSIZE := ECTRSIZE ~ 6;
LISTPTR z= LIMITLIST

¢ XIOGN3ddY
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2599
2600
2601
2602
2603
2604
2605
2606
2607
2608
2609
2610
2611
2612
2613
2614
2615
2616
2617
2618
2619
2620
2621
2622
2623
2624
2625
2626
2627
2628
2629
2630
2631
2632
2633
2634
2635
2636
2637
2638

END
ELSE BEGIN

LASTPTR".NEXT := LISTPTR" . NEXT;
DISPOSE (LISTPTR);

ECTRSIZE := ECTRSIZE - 6;
LISTPTR := LASTPTR".NEXT

END

END
END;

PROCEDURE CONCATENATETERMS (VAR GATEPS : PTRPSTYPE);

{ Sets up a PS of variety OTHER, and concatenates NOMENCLATURE tokens up to
maximum of TERMLENGTH chars into it.
Called from ELEMENT}

VAR DELIMCHECK : DELIMTYPE;
TERMEND ¢ BOOLEAN;
M, M2 : 0..TERMLENGTH;

BEGIN
NEW(GATEPS, OTHER);
ECTRSIZE := ECTRSIZE + 22;
WITH GATEPS™ DO
BEGIN
PSVARIETY := OTHER;
VISITED := FALSE;
CHILDGATE := NIL;
PARENTGATE := NIL;
FOR M := 1 TO TERMLENGTH DO TERM[M] := ' '
END;
M:=0;
NEXTTOKEN;
REPEAT
DELIMCHECK := CHECKDELIM(LGPRIME]);
IF DELIMCHECK=INVALIDTOKEN
THEN IF TOKEN.NATURE <> NOMENCLATURE
THEN ERROR(25,0)

¢ XIAON3ddY
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2639
2640
2641
2642
2643
2644
2645
2646
2647
2648
2649
2650
2651
2652
2653
2654
2655
2656
2657
2658
2659
2660
2661
2662
2663
2664
2665
2666
2667
2668
2669
2670
2671
2672
2673
2674
2675
2676
2677
2678

ELSE BEGIN
TERMEND := M = TERMLENGTH;
M2 :=0;
WHILE NOT TERMEND DO
BEGIN

M =M +1;
M2 := M2 + 1;
GATEPS".TERMIM] := TOKEN.NOMENVALI[M21];

TERMEND := (M=TERMLENGTH) OR (TOKEN.NOMENVALLM2]='

END;
NEXTTOKEN
END
UNTIL DELIMCHECK=GPRIME
END;

FUNCTION RECORDHELD (TERM : STRING32;
VAR ADDRESS : INTEGER) : BOOLEAN;

{ Determines whether or not a record is held for TERM. Requests synonyms

for the term (using TERMREAD) if initially unsuccessful.

The search is abandoned if a record is found, or if TERMREAD returns

FALSE.
Called by ELEMENT\TRANSLATENOMENY}

VAR STILLLOOKING,
SYNONYMREAD : BOOLEAN;

BEGIN

SYNONYMREAD := FALSE;

REPEAT

STILLLOOKING := NORECORD(TERM, ADDRESS);

RECORDHELD :z= NOT STILLLOOKING;

IF STILLLOOKING

THEN BEGIN

WRITE('No record held for "');
PRINTNOM(TERM);
WRITELNC(C'".');
STILLLOOKING := FALSE;

")

€ XIGN3ddY '
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2679
2680
2681
2682
2683
2684
2685
2686
2687
2688
2689
2690
2691
2692
2693
2694
2695
2696
2697
2698
2699
2700
2701
2702
2703
2704
2705
2706
2707
2708
2709
2710
2711
2712
2713
2714
2715
2716
2717
2718

CASE INPUTMODE OF
TERMINAL : BEGIN

WRITE('Enter synonym or <CR>: > ');
STILLLOOKING := TERMREAD(TERM);
SYNONYMREAD := STILLLOOKING

END;

-
I 4

STOREDGENSAL
INSERTTEXT
END
END

ELSE IF SYNONYMREAD

THEN BEGIN

WRITELN('(Term in inserted Gensal expression)')

WRITE('Record found for "*);
PRINTNOM(TERM);

WRITELN(C'".");

END

UNTIL NOT STILLLOOKING

END;

FUNCTION DEFNTABLEENTRY(PARSTRUCT : PTRPSTYPE) : BOOLEAN;

{ Returns TRUE if PARSTRUCT is NIL or has no PARENTGATE (provided it is not

INTERNALREP.CONSTANTPART). Since the parameter passed is the PARSTRUCT

field of a PARALTLIST element, this indicates whether or not it is in the

chain of structures pointed at by RDEFINITIONTABLE.
Called by ELEMENT\SETCOMBARS
ELEMENT\SUBSTASVALUE

BEGIN

ADDFURTHERSUBTN)}

IF PARSTRUCT = NIL
THEN DEFNTABLEENTRY := TRUE
ELSE IF PARSTRUCT".PARENTGATE = NIL

END;

THEN DEFNTABLEENTRY
ELSE DEFNTABLEENTRY

PARSTRUCT <> INTERNALREP,CONSTANTPART
FALSE

¢ XIGN3ddV
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2719
2720
2721
2722
2723
2724
2725
2726
2727
2728
2729
2730
2731
2732
2733
2734
2735
2736
2737
2738
2739
2740
2741
2742
2743
2744
2745
2746
2747
2748
2749
2750
2751
2752
2753
2754
2755
2756
2757
2758

PROCEDURE FINDPOSITIONS (PTRPS : PTRPSTYPE;
VAR AVAILPOSNS : INTEGSET;
BONDMAG < TBONDMAG);

{ Returns the positions in PTRPS"™ which are substitutable by a bond of
magnitude BONDMAG

Called by GETCHILDPOSITIONS
MODIFYCHILDPOSITIONS\GETCOMBPOSNSY

VAR ROWNO : ATOMNUMBER;

BEGIN
WITH PTRPS™ DO CASE PSVARIETY OF
pUMMY,
UNKNOWN,
OTHER : AVAILPOSNS := [1..MAXCT];
GENERIC : AVAILPOSNS := [1];
SPECIFIC : BEGIN
AVAILPOSNS := [J;
FOR ROWNO := 1 TO MAXCT DO IF CTIROWNO] <> NIL
THEN IF CTLROWNOI”~.HYDROGENS >= BONDMAG
THEN AVAILPOSNS := AVAILPOSNS + [ROWNO]
END
END
END;
{.l......-..........l.l..-.............ll...l...I....I.ll........ll.ll..ll..l..}
PROCEDURE GETCHILDPOSITIONS (PTRPS : PTRPSTYPE;

VAR CONNBONDS : TCONNBONDS;
VAR CHILDPOSITIONS : TGROUPMEMS);

{ Makes initial determination of CHILDPOSITIONS for PTRPS (which points to a
Child PS), also modifying CONNBONDS as necessary. The CHILDPOSITIONS field
may be further modified by a post substituent value position set.

Called by ELEMENT\SETCOMBARS
ELEMENT\SUSSTASVALUE}
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2759
2760
2761
2762
2763
2764
2765
2766
2767
2768
2769
2770
2771
2772
2773
2774
2775
2776
2777
2778
2779
2780
2781
2782
2783
2784
2785
2786
2787
2788
2789
2790
2791
2792
2793
2794
2795
2796
2797
2798

VAR POSNA,
POSNS
POSNSETA,
POSNSETB,
POSNSETC
MAGSUM
NUMMARKERS
BONDA,
BONDB
FAILSTRING

ATOMNUMBER;

INTEGSET;
INTEGER;
TCONNS;

:¢ XION3ddV

BONDORDER;
STRING4;

FUNCTION BONDCHECK(PARENTBOND,
CHILDBOND : BONDORDER) : BONDORDER;

{ Checks compatability of the two bonds, ejecting user to the editor if the
bonds are found to be incompatible. The global variable BONDMATCHARRAY is
used to check the compatibility.

Called from THISWAYROUND
Body of GETCHILDPOSITIONSY)

VAR NEWBOND : BONDORDER;
FAILDATA : STRING4;

BEGIN
NEWBOND := BONDMATCHARRAYLPARENTBOND, CHILDBONDI];
IF NEWBOND = NOTSPECIFIED
THEN BEGIN
FAILDATAC1]
FAILDATALZ]
FAILDATAL3]
FAILDATAL4]
FAILURE (42,
END
ELSE BONDCHECK := NEWBOND
END;

BONDSTRINGLPARENTBOND,11;
BONDSTRINGCPARENTBOND,2];
BONDSTRINGLCHILDBOND, 1];
B
F

ONDSTRINGCCHILDBOND, 21;
AILDATA)

Q) e se se e
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2799
2800
2801
2802
2803
2804
2805
2806
2807
2808
2809
2810
2811
2812
2813
2814
2815
2816
2817
2818
2819
2820
2821
2822
2823
2824
2825
2826
2827
2828
2829
2830
2831
2832
2833
2834
2835
2836
2837
2838

PROCEDURE GETMARKEDPOSNS (CT : CTTYPE;
VAR POSNA,
POSNB : ATOMNUMBER;
VAR BONDA,
BONDB : BONDORDER);

{ Returns those positions in CT which have PARENTAL bonds, with their bond
orders. On entry the parameters are NPTFIXED or NOTSPECIFIED. PROCESSCT
will only have permitted a maximum of two marked positions.}

VAR ROWNO : ATOMNUMBER;
CNGNR : 1..MAXCONGENERS;

BEGIN
FOR ROWNO := 1 TO MAXCT DO IF CTLROWNO] <> NIL
THEN FOR CNGNR := 1 TO MAXCONGENERS DO
WITH CTCROWNO]".CONGENERSLCNGNR] DO
IF RELATIONSHIP = PARENTAL
THEN IF POSNA = NOTFIXED

THEN BEGIN
POSNA := ROWNO;
BONDA := BOND
END

ELSE BEGIN
POSNB := ROWNO;
BONDB := BOND
END

END;

FUNCTION HYDROGENPS (PTRPS : PTRPSTYPE) : BOOLEAN;

{ Returns TRUE if PTRPS represents hydrogen (i.e. has no non-hydrogen atoms).}

VAR ROWNO : ATOMNUMBER;

BEGIN
IF PTRPS"“.PSVARIETY = SPECIFIC
THEN BEGIN

¢ XIAN3ddV
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2839 HYDROGENPS := TRUE;

2840 FOR ROWNO := 1 TO MAXCT DO

2841 IF PTRPST.CTIROWNO] <> NIL THEN HYDROGENPS := FALSE .

2842 END 3

2843 ELSE HYDROGENPS := FALSE 2

2844 END; =

2845 >

2846 b

2847

2848 FUNCTION THISWAYROUND (PARENTA,

2849 CHILDA,

2850 PARENTSB,

2851 CHILDB : BONDORDER) : BOOLEAN;

2852

2853 { Determines whether or not the bonds in a doubly=connected child need to be

2854 reversed for compatability with the parent. If either way will do, the way

2855 given is prefered unless the other way round matches identical (as opposed

2856 to merely compatible) bonds. }

2857

2858 VAR FITSTHISWAY,

2859 FITSOTHERWAY : BOOLEAN;

2860

2861 BEGIN

2862 FITSTHISWAY := (BONDMATCHARRAYLPARENTA,CHILDA] <> NOTSPECIFIED) AND (BONDMATCHARRAY[PARENTS,CHILDB] <> NOT
PECIFIED);

2863 FITSOTHERWAY := (BONDMATCHARRAYLPARENTA,CHILDB] <> NOTSPECIFIED) AND (BONDMATCHARRAY[LPARENTB,CHILDAJ <> NO
SPECIFIED); : o

2864 IF FITSTHISWAY a

2865 THEN IF FITSOTHERWAY ﬁ

2866 THEN THISWAYROUND := NOT ((PARENTA = CHILDB) AND (PARENTB = CHILDA)) -

2867 ELSE THISWAYROUND := TRUE 2

2868 ELSE IF FITSOTHERWAY m

2869 THEN THISWAYROUND := FALSE 3

2870 ELSE {Bond match failure = use BONDCHECK to give error message} m

2871 IF BONDMATCHARRAY[PARENTA, CHILDAJ = NOTSPECIFIED phd

2872 THEN PARENTA := BONDCHECK(PARENTA, CHILDA)

2873 ELSE PARENTB := BONDCHECK(PARENTB, CHILDB)

2874 END;

2875

2876



652 9bed

2877
2878
2879
2880
2881
2882
2883
2884
2885
2886
2887
2888
2889
2890
2891
2892
2893
2894
2895
2896
2897
2898
2899
2900
2901
2902
2903
2904
2905
2906
2907
2908
2909
2910
291
2912
2913
2914
2915
2916

PROCEDURE FINDNONAPICPOSNS (CPARAM
VAR POSNSET

s INTRECORD;

: INTEGSET);

{ Returns a position set containing the possible "right-hand end" terminal
positions in a GENERIC PS, based on the possible values for the ATOMCOUNT
parameter, passed as CPARAM. )

VAR PTR : PDOUBLIST;

BEGIN
POSNSET := [];
PTR := CPARAM.SUBRANGES;
WHILE PTR <> NIL DO WITH PTR" DO
BEGIN
IF SECOND <= MAXCT
THEN POSNSET := POSNSET + [FIRST..SECOND]
ELSE IF FIRST <= MAXCT
THEN POSNSET := POSNSET + C[FIRST..MAXCTI];
PTR := NEXT
END;
IF CPARAM.TOPRANGE <> NOTSET
THEN POSNSET := POSNSET + [CPARAM.TOPRANGE,.MAXCT]

END;

BEGIN {Body of GETCHILDPOSITIONS)

POSNA := NOTFIXED;
POSNB := NOTFIXED;
BONDA := NOTSPECIFIED;

BONDB := NOTSPECIFIED;
IF PTRPS".PSVARIETY = SPECIFIC
THEN BEGIN
GETMARKEDPOSNS (PTRPS~.CT, POSNA, POSNB, BONDA, BONDB);
NUMMARKERS := ORD(POSNA<>NOTFIXED) + ORD(POSNB<>NOTFIXED)
END
ELSE NUMMARKERS := 0;
CASE CONNBONDS.CONNECTIONS OF
NOTSET : CASE NUMMARKERS OF

¢ XIGN3ddV
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2917
2918
2919
2920
2921
2922
2923
2924
2925
2926
2927
2928
2929
2930
2931
2932
2933
2934
2935
2936
2937
2938
2939
2940
2941
2942
2943
2944
2945
2946
2947
2948
2949
2950
2951
2952
2953
2954
2955
2956

2 : BEGIN
CONNBONDS.CONNECTIONS := 2;
CONNBONDS.BONDA := BONDCHECK (CONNBONDS .BONDA, NOTSPECIFIED);
CONNBONDS.BONDB := BONDCHECK (CONNBONDS.BONDB, NOTSPECIFIED);
CHILDPOSITIONS.COMBINED := TRUE;
CHILDPOSITIONS.COMBMEMS :== NIL;
LISTPOSNS (CHILDPOSITIONS.COMBMEMS, [POSNA], [POSNB], [POSNA, POSNBI);
IF (BONDA=BONDB) OR (BONDMATCHARRAY[BONDA,BONDB] IN [ANY, CHAIN, RING])
THEN LISTPOSNS (CHILDPOSITIONS.COMBMEMS, [POSN8]1, [POSNA], LD
END;
1 : BEGIN
CONNBONDS.CONNECTIONS := 1;
CONNBONDS .BOND := BONDA;
CHILDPOSITIONS.COMBINED := FALSE;
CHILDPOSITIONS .MEMBERS := [POSNA]
END;
0 : BEGIN
CONNBONDS . CONNECTIONS := 1; {assumptionl}
CONNBONDS.,BOND := CHAISING; {assumption}
CHILDPOSITIONS.COMBINED == FALSE;
FINDPOSITIONS (PTRPS, CHILDPOSITIONS.MEMBERS, 1)
END
END;
BEGIN
CHILDPOSITIONS.COMBINED := FALSE;
CHILDPOSITIONS.MEMBERS := []
END;
SEGIN
CHILDPOSITIONS.COMBINED := FALSE;
CASE NUMMARKERS OF
2 : FAILURE(44, O, ° ');
1 : BEGIN
CHILDPOSITIONS.MEMBERS == [POSNA];
CONNBONDS.BOND 2= BONDCHECK(CONNBONDS.BOND, BONDA);
END;
0 : BEGIN
FINDPOSITIONS(PTRPS, CHILDPOSITIONS.MEMBERS, MAGNITUDE (CONNBONDS.BOND));
CONNBONDS.BOND := BONDCHECK(CONNBONDS.BOND, NOTSPECIFIED)
END
END

¢ XIAN3ddY
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2957
2958
2959
2960
2961
2962
2963
2964
2965
2966
2967
2968
2969
2970
2971
2972
2973
2974
2975
2976
2977
2978
2979
2980
2981
2982
2983
2984
2985
2986
2987
2988
2989
2990
2991
2992
2993
2994
2995
2996

END;
BEGIN

CHILDPOSITIONS.COMBINED := TRUE;

CHILDPOSITIONS.COMBMEMS := NIL; 2
CASE NUMMARKERS OF m
0 : BEGIN §
FINDPOSITIONS (PTRPS, POSNSETA, MAGNITUDE (CONNBONDS.BONDA)); =
IF PTRPS*.PSVARIETY = GENERIC w
THEN FINDNONAPICPOSNS (PTRPS".PARAMLISTCATOMCOUNT], POSNSETB)
ELSE FINDPOSITIONS (PTRPS, POSNSETB, MAGNITUDE (CONNBONDS.BONDB));
WITH CONNBONDS DO MAGSUM := MAGNITUDE (BONDA)+MAGNITUDE (BONDB);
IF (MAGSUM <= 3) AND (POSNSETA * POSNSETB <> [1)
THEN FINDPOSITIONS(PTRPS, POSNSETC, MAGSUM)
ELSE POSNSETC := [J;
POSNSETC := POSNSETA * POSNSETB * POSNSETC;
LISTPOSNS (CHILDPOSITIONS.COMBMEMS, POSNSETA, POSNSETB, POSNSETC);
CONNBONDS.BONDA := BONDCHECK (CONNBONDS .BONDA, BONDA);
CONNBONDS.BONDB := BONDCHECK (CONNBONDS.BONDB, BONDB)
END;
1 : BEGIN
FINDPOSITIONS (PTRPS, POSNSETB, MAGNITUDE (CONNBONDS.BONDB));
POSNSETA := [POSNAJ;
WITH CONNBONDS DO MAGSUM := MAGNITUDE (BONDA)+MAGNITUDE (BONDB);
IF (MAGSUM <= 3) AND (POSNSETA * POSNSETB <> [1)
THEN FINDPOSITIONS(PTRPS, POSNSETC, MAGSUM)
ELSE POSNSETC := [J;
POSNSETC := POSNSETA * POSNSETB * POSNSETC; @
IF THISWAYROUND (CONNBONDS.BONDA, BONDA, CONNSONDS.BONDB, BONDB) =
THEN BEGIN =
LISTPOSNS (CHILDPOSITIONS.COMBMEMS, POSNSETA, POSNSETB, POSNSETC); .
IF BONDMATCHARRAY[LCONNSONDS.BONDS, BONDA] <> NOTSPECIFIED z
THEN LISTPOSNS (CHILDPOSITIONS.COMBMEMS, POSNSETB, POSNSETA, [1)m
CONNBONDS.BONDA := BONDCHECK (CONNBONDS .BONDA, BONDA); 3
CONNBONDS.BONDB := BONDCHECK (CONNBONDS.BONDB, BONDB) m
END m
ELSE BEGIN

LISTPOSNS (CHILDPOSITIONS.COMBMEMS, POSNSETB, POSNSETA, POSNSETC);
CONNBONDS.BONDA == BONDCHECK (CONNBONDS.BONDA, BONDB);

CONNBONDS,.BONDB := BONDCHECK (CONNBONDS.BONDB, BONDA)
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2997 END

2998 END; . .
2999 2 : IF THISWAYROUND (CONNBONDS.BONDA, BONDA, CONNBONDS.BONDB, BONDB) ! >
3000 THEN BEGIN S
3001 LISTPOSNS (CHILDPOSITIONS.COMBMEMS, [POSNA], [POSN8], [POSNA, POSNBI]
3002 IF (BONDA=BONDB) OR (BONDMATCHARRAY[BONDA,BONDB] IN [ANY, CHAIN, RI x])
3003 THEN BEGIN

3004 CONNBONDS.BONDA := BONDCHECK (CONNBONDS.BONDA, BONDCHECK(BO@SA,BONDB));
3005 . CONNBONDS .BONDB := BONDCHECK (CONNBONDS .BONDB, BONDCHECK(BONDA,BONDB));
3006 LISTPOSNS (CHILDPOSITIONS.COMBMEMS, [POSNB1, [POSNAJ, [1)
3007 END

3008 ELSE BEGIN

3009 CONNBONDS.BONDA := BONDCHECK (CONNBONDS.BONDA, BONDA);

3010 CONNBONDS.BONDB := BONDCHECK(CONNBONDS.BONDB, BONDB)

3011 END

3012 END

3013 ELSE BEGIN

3014 LISTPOSNS (CHILDPOSITIONS.COMBMEMS, [POSNB], [POSNAl, [POSNA,POSNB]);
3015 CONNBONDS .BONDA := BONDCHECK (CONNBONDS.BONDA, BONDB);

3016 CONNBONDS.BONDB := BONDCHECK (CONNBONDS.BONDB, BONDA)

3017 END

3018 END {CASE}

3019 END

3020 END; {CASE}

3021 IF CHILDPOSITIONS.COMBINED

3022 THEN IF CHILDPOSITIONS.COMBMEMS = NIL &
3023 THEN BEGIN o
3024 FAILSTRINGC1] := BONDSTRINGLCONNBONDS.BONDA, 11; e
3025 FAILSTRINGC2] := BONDSTRINGLCONNBONDS.BONDA, 21; -
3026 FAILSTRINGL3] := BONDSTRINGLCONNBONDS.BONDB, 11; =~
3027 FAILSTRINGL4] := BONDSTRINGLCONNBONDS.BONDB, 21]; p=.
3028 FAILURE(52, 0, FAILSTRING) %
3029 END =
3030 ELSE IF (CHILDPOSITIONS.MEMBERS = [J1) AND NOT HYDROGENPS (PTRPS) po.
3031 THEN BEGIN P
3032 FAILSTRINGL1] := BONDSTRINGLCONNBONDS.BOND, 11;

3033 FAILSTRINGL2] := SBONDSTRINGLCONNBONDS.BOND, 21];

3034 FAILSTRINGL3] = * *;

2035 FAILSTRINGL4] == * %;

’

3036 FAILURE(43, O, FAILSTRING)
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3037
3038
3039
3040
3041
3042
3043
3044
3045
3046
3047
3048
3049
3050
3051
3052
3053
3054
3055
3056
3057
3058
3059
3060
3061
3062
3063
3064
3065
3066
3067
3068
3069
3070
3071
3072
3073
3074
3075
3076

END
END; {of GETCHILDPOSITIONS

-..lllllll-.-.lll....-l.l...l.l....O..-....l...ll.-......-.......--..0-..-.---.}

{ >

PROCEDURE MODIFYCHILDPOSITIONS (PARALTLIST : PPALTBARS);

{ This procedure modifies the CHILDPOSITIONS fields of the bottom bars of the
childgates, and also those of the parentgates, in accordance with the values
given in the post substituent value position set.

Called from ELEMENT)

TYPE PGBLIST = “TBGLIST;
TBGLIST = RECORD
GBOTTOM : PCOMBINLIST;
NEXT s PGBLIST
END;
VAR PTR,
GATEBOTTOMS + PGBLIST;
PG : PPARENTLIST;
CHILDGATEPOSITIONS,
LIMITPOSITIONS : TGROUPMEMS;
LIMITINITIALISED s BOOLEAN;
CONNECTIVITY : TCONNS;
PROCEDURE GETCOMBPOSNS (CHILDPS : PTRPSTYPE;
POSNSA ¢ INTEGSET;
VAR COMBAVAILPOSNS : TGROUPMEMS);

{ Returns COMBAVAILPOSNS with a COMBINED position set of all possible position
pairs in CHILDPS having members of POSNSA as their first member.}

VAR POSNSB,
POSNSC : INTEGSET;

¢ XIAN3ddv
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3077
3078
3079
3080
3081
3082
3083
3084
3085
3086
3087
3088
3089
3090
3091
3092
3093
3094
3095
3096
3097
3098
3099
3100
3101
3102
3103
3104
3105
3106
3107
3108
3109
3110
3111
3112
3113
3114
3115
3116

BEGIN

FINDPOSITIONS (CHILDPS, POSNSB, 1);

FINDPOSITIONS (CHILDPS, POSNSC, 2);
COMBAVAILPOSNS.COMBINED := TRUE;

COMBAVAILPOSNS.COMBMEMS := NIL;

LISTPOSNS (COMBAVAILPOSNS,.COMBMEMS, POSNSA, POSNSB, POSNSC)
END;

PROCEDURE TRACEDOWNGATE (COMBINBAR : PCOMBINLIST;
CONNSFIXED : BOOLEAN);

{ Traces down a child gate, adding the BOTTOMBARs to the GATEBOTTOMS list.
LIMITPOSITIONS (in MODIFYCHILDPOSITIONS) is also initialised or updated
appropriately, If CONNSFIXED is FALSE, then the connectivity of 1 recorded
in COMBINBAR".CONNBONDS is only an assumption, and could be modified by the
position set about to be read. Therefore LIMITPOSITIONS must be COMBINED,
GETCOMBPOSNS identifying all the possible second positions for the first
positions identified by GETCHILDPOSITIONS. }

VAR NEWGB : PGBLIST;
ALTERNBAR ¢ PALTERNLIST;
suscs : PCOMBINLIST;
COMBAVAILPOSNS : TGROUPMEMS;

BEGIN

IF COMBINBAR".BOTTOMBAR

THEN BEGIN
NEW (NEWGB);

NEWGB" NEXT := GATEBOTTOMS;
NEWGB~.GBOTTOM := COMBINBAR;
GATEBOTTOMS := NEWG3;
WITH COMBINBAR™ DO IF LIMITINITIALISED
THEN IF LIMITPOSITIONS,COMBINED
THEN IF CHILDPOSITIONS.COMSINED
THEN REDUCE(LIMITPOSITIONS.COMBMEMS, CHILDPOSITIONS)
ELSE IF CONNSFIXED
THEN PROGERROR(11) {mismatched combined fields}
ELSE BEGIN

¢ XIAN3ddV
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3117 GETCOMBPOSNS (CHILDPS, CHILDPOSITIONS.MEMBERS, COMBAVAILPOSNS);

3118 REDUCE (LIMITPOSITIONS.COMBMEMS, COMBAVAILPOSNS);
3119 REDUCEECTR(COMBAVAILPOSNS.COMBMEMS); -
3120 DESTROY (COMBAVAILPOSNS,COMBMEMS) %
3121 END o
3122 ELSE IF CHILDPOSITIONS.COMBINED =
3123 THEN PROGERROR(12) {mismatched combined fields} =
3124 ELSE LIMITPOSITIONS.MEMBERS := LIMITPOSITIONS.MEMBERS * CHILDPOSITIONS.MEMBERS
3125 ELSE BEGIN '
3126 IF CHILDPOSITIONS.COMBINED

3127 THEN BEGIN

3128 LIMITPOSITIONS.COMBINED := TRUE;

3129 LIMITPOSITIONS,COMBMEMS := COPYLIST(CHILDPOSITIONS.COMBMEMS)

3130 END

313 ELSE IF CONNSFIXED

3132 THEN LIMITPOSITIONS := CHILDPOSITIONS

3133 ELSE GETCOMBPOSNS (CHILDPS, CHILDPOSITIONS.MEMBERS, LIMITPOSITIONS);
3134 LIMITINITIALISED := TRUE

3135 END

3136 END

3137 ELSE BEGIN

3138 ALTERNBAR := COMBINBAR".ALTERNATIVES;

3139 WHILE ALTERNBAR <> NIL DO

3140 BEGIN

3141 SUBCB := ALTERNBAR"_COMBINATION;

3142 WHILE SUSCB <> NIL DO

3143 BEGIN o
3144 TRACEDOWNGATE (ALTERNBAR".COMBINATION, CONNSFIXED); pul
3145 SUBCB == SUBCB".NEXT L
3146 END; r
3147 ALTERNBAR := ALTERNBART.NEXT pon
3148 END m
3149 END §
3150 END; m
3151 Py
3152

3153

3154 PROCEDURE ALTERCONNBONDS (VAR CONNBONDS : TCONNBONDS);

3155

3156 € Adds a second bond to CONNBONDS, changing CONNECTIONS to 2 2
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3157
3158
3159
3160
3161
3162
3163
3164
3165
3166
3167
3168
3169
3170
3NN
3172
3173
3174
3175
3176
3177
3178
3179
3180
3181
3182
3183
3184
3185
3186
3187
3188
3189
3190
3191
3192
3193
3194
3195
3196

VAR NEWCONNBONDS : TCONNBONDS;

BEGIN
WITH NEWCONNBONDS DO
BEGIN
CONNECTIONS := 2;
BONDA == CONNBONDS.BOND;

BONDB := CHAISING
END;
CONNBONDS := NEWCONNBONDS

END;

BEGIN {Body of MODIFYCHILDPOSITIONS}
LIMITINITIALISED := FALSE;
CONNECTIVITY := PARALTLIST".CONNBONDS.CONNECTIONS;
GATEBOTTOMS := NIL;
WHILE PARALTLIST <> NIL DO WITH PARALTLIST" DO
BEGIN
IF ALTBAR = NIL
THEN TRACEDOWNGATE (PARSTRUCT".CHILDGATE, (CONNECTIVITY<>NOTSET))
ELSE TRACEDOWNGATE (ALTBAR™.COMBINATION, (CONNECTIVITY<>NOTSET));
PARALTLIST := NEXT
END;
POSITIONSET (CHILDGATEPOSITIONS, LIMITPOSITIONS, CONNECTIVITY, 6);
WHILE GATEBOTTOMS <> NIL DO
BEGIN
WITH GATEBOTTOMS".GBOTTOM" DO
BEGIN
CHILDPOSITIONS := CHILDGATEPOSITIONS;
IF CHILDPOSITIONS.COMBINED AND (CONNBONDS.CONNECTIONS = 1)
THEN ALTERCONNBONDS (CONNSONDS);
PG := CHILDPS".PARENTGATE
END;
WHILE PG <> NIL DO WITH PG" DO
BEGIN
CHILDPOSITIONS := CHILDGATEPOSITIONS;

{¢ XIAN3ddV
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3197
3198
3199
3200
3201
3202
3203
3204
3205
3206
3207
3208
3209
3210
321
3212
3213
3214
3215
3216
3217
3218
3219
3220
3221
3222
3223
3224
3225
3226
3227
3228
3229
3230
3231
3232
3233
3234
3235
3236

IF CHILDPOSITIONS.COMBINED AND (CONNBONDS.CONNECTIONS=1)
THEN ALTERCONNBONDS (CONNBONDS);

PG == NEXT

END;
PTR := GATEBOTTOMS™ .NEXT;
DISPOSE (GATEBOTTOMS) ;
GATEBOTTOMS := PTR

€ XION3ddV

END;
NEXTTOKEN
END; { of MODIFYCHILDPOSITIONS
X
{
PROCEDURE ELEMENT )
PROCEDURE ELEMENT (PARALTLIST ¢« PPALTBARS;
OPTIONALSUB : BOOLEAN);
{ Analyses a substituent definition element, building up the ECTR.
Called by ALTNTVE}
VAR OPENERS, {valid tokens to begin an element)}
TERMINATORS : DELIMSET; {valid tokens to end an element}
VALID : BOOLEAN;
DELIMCHECK : DELIMTYPE;
LIMITPOSITIONS ¢ TGROUPMEMS;
GATEPARENTPOSITIONS : PTGROUPMEMS; <{Position set for inclusion in the gate}
GATEFREQUENCY : INTRECORD; {Frequencies for inclusion in the gatel}
GATEPS ¢ PTRPSTYPE; {The child partial structurel}

PROCEDURE SETPARENTGATE (COMBIN
PARALT

PCOMBINLIST;
PPALTBARS);

{ Sets up a single new parent gate at the head of the list on COMBIN".CHILDPS".

Called by SETCOM3ARS
SUBSTASVALUE)

Y3LIYHYIINT TYSNIO
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3237
3238
3239
3240
3241
3242
3243
3244
3245
3246
3247
3248
3249
3250
3251
3252
3253
3254
3255
3256
3257
3258
3259
3260
3261
3262
3263
3264
3265
3266
3267
3268
3269
3270
3271
3272
3273
3274
3275
3276

VAR NEWPG : PPARENTLIST;

BEGIN
NEW (NEWPG) ;
ECTRSIZE := ECTRSIZE + 26;

NEWPG".CHILDPOSITIONS == COMBIN".CHILDPOSITIONS;

IF GATEPARENTPOSITIONS=NIL

THEN NEWPG”.PARENTPOSITIONS := PARALT".PRNTPOSNS”
ELSE NEWPG™.PARENTPOSITIONS := GATEPARENTPOSITIONS®;
NEWPG~™.PARENTPS := PARALT".PARSTRUCT;
NEWPG™.CONNBONDS := COMBIN".CONNBONDS;
NEWPG™ .NEXT := COMBIN".CHILDPS” .PARENTGATE;
COMBIN".CHILDPS".PARENTGATE := NEWPG

END;

FUNCTION NEWCOMBAR (PARALT
BARBOTTOM

{ Creates a combination bar,

PPALTBARS;
BOOLEAN) : PCOMBINLIST;

variant BARBOTTOM, and sets the non-variant fields,

returning the bar as the result of the function.

Called by SETCOMBARS
EXTRALAYER
NEWPARENTPSLISTY}

VAR NEWCB : PCOMBINLIST;

BEGIN

IF BARBOTTOM THEN NEW(NEWCB, TRUE)
ELSE NEW(NEWCB, FALSE);
ECTRSIZE := ECTRSIZE + 11 + (ORD(BARBOTTOM) * 13);

WITH NEWCB™ DO
BEGIN

PARENTPOSITIONS := GATEPARENTPOSITIONS;
FREQUENCY := GATEFREQUENCY;

IF PARALT".ALTBAR = NIL
THEN BEGIN

¢ XIGN3ddV
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/

3277
3278
3279
3280
3281
3282
3283
3284
3285
3286
3287
3288
3289
3290
3291
3292
3293
3294
3295
3296
3297
3298
3299
3300
3301
3302
3303
3304
3305
3306
3307
3308
3309
3310
3311
3312
3313
3314
3315
3316

{There is no alternative bar. The combination List needs to be
attached directly to the PS record, and PARENTPOSITIONS
needs to be taken from PARALT".PRNTPOSNS if none has been obtained
from GATEPARENTPOSITIONS)

NEXT := PARALT".PARSTRUCT .CHILDGATE;

PARALT " .PARSTRUCT".CHILDGATE := NEWC3;

IF PARENTPOSITIONS = NIL THEN PARENTPOSITIONS := PARALT".PRNTPOSNS

END

ELSE BEGIN

{The combination List needs to be attached to the alternative barl}
NEXT 2= PARALT"_ALTBAR".COMBINATION;

PARALT"_ALTBAR"_COMBINATION := NEWCB

END;

BOTTOMBAR := BARBOTTOM

END;
NEWCOMBAR := NEWCB
END;
{ )
PROCEDURE SETCOMBARS (PARALTLIST : PPALTBARS;

GATEPS : PTRPSTYPE);

{ Sets up the child and parent gates for all the items in PARALTLIST
Called by Body of ELEMENT)}

VAR NEWCOMBIN : PCOMBINLIST;

FUNCTION NEEDTOCHECK(PARENTPS : PTRPSTYPE;
NEWCONNBONDS,
OLDCONNBONDS : TCONNBONDS) : BOOLEAN;

BEGIN
IF PARENTPS = NIL
THEN NEEDTOCHECK := FALSE
ELSE IF PARENTPS".PSVARIETY = SPECIFIC
THEN CASE NEWCONNBONDS.CONNECTIONS OF

¢ XIGN3ddV °
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3317
3318
3319
3320
3321
3322

3323
3324
3325
3326
3327
3328

3329
3330
3331
3332
3333
3334
3335
3336
3337
3338
3339
3340
3341

3342
3343
3344
3345

3346
3347
3348
3349

3350

3351

3352
3353
3354

!
!

NOTSET,
0 s PROGERROR(13);
1 : CASE OLDCONNBONDS.CONNECTIONS OF -
NOTSET : NEEDTOCHECK == MAGNITUDE (NEWCONNBONDS.BOND) > 1; Ee
0, 2 : PROGERROR(14); m
1 : NEEDTOCHECK := MAGNITUDE (NEWCONNBONDS.BOND) > MAGNITUDEXOLDCONNSONDS.B
ND) :
END;
2 : CASE OLDCONNBONDS.CONNECTIONS OF *
NOTSET : NEEDTOCHECK := (MAGNITUDE (NEWCONNBONDS.BONDA) > 1)
OR (MAGNITUDE (NEWCONNBONDS.BONDB) > 1);
0, 1 : PROGERROR(15); :
2 : NEEDTOCHECK := (MAGNITUDE (NEWCONNBONDS.BONDA) > MAGNITUDE (OLDCONNBONDS,
BONDA))
OR (MAGNITUDE (NEWCONNBONDS.BONDB) > MAGNITUDE (OLDCONNBONDS.BOND3))
END
END
ELSE NEEDTOCHECK := FALSE
END;
FUNCTION ORIGINALPOSNS (PARENTPS : PTRPSTYPE;
LASTPARPOSNS : PTGROUPMEMS) : BOOLEAN;

{ Returns TRUE if LASTPARPOSNS is the PRNTPOSNS field of any of the child gates
leading from PARENTPS}

VAR CGPTR : PCOMBINLIST;
ROWNO : ATOMNUMBER;
FOUND : BOOLEAN;

BEGIN

FOUND := FALSE;
CGPTR := PARENTPS”.CHILDGATE;
WHILE (CGPTR <> NIL) AND NOT FOUND DO WITH CGPTR™ DO
BEGIN
FOUND := (PARENTPOSITIONS = LASTPARPOSNS);
CGPTR := NEXT

Y313YJYILINT TTYSN39
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3355
3356
3357
3358
3359
3360
3361
3362
3363
3364
3365
3366
3367
3368
3369
3370
3371
3372
3373
3374
3375
3376
3377
3378
3379
3380
3381
3382
3383
3384
3385
3386
3387
3388
3389
3390
3391
3392
3393
3394

END;
IF NOT FOUND THEN WITH PARENTPS® DO
FOR ROWNO := 1 TO MAXCT DO IF CTLROWNO] <> NIL
THEN WITH CTCROWNOI™ DO IF NOT ATOMICROW
THEN BEGIN
CGPTR := VALUES;
WHILE (CGPTR <> NIL) AND NOT FOUND DO WITH CGPTR"™ DO
BEGIN
FOUND := (PARENTPOSITIONS = LASTPARPOSNS);
CGPTR := NEXT
END
END;
ORIGINALPOSNS := FOUND
END;

PROCEDURE CHECKPOSNS (VAR BOTPARPOSNS : PTGROUPMEMS;
LASTPARPOSNS : PTGROUPMEMS;
PARENTPS s PTRPSTYPE;
BONDMAG : TBONDMAG);

{ Checks that any positions given in position sets are actually available for
a bond of the MAGNITUDE in question, as this was not previously known. }

VAR NOPOSNSGIVEN : BOOLEAN;
GIVENPOSNS : INTEGSET;
POSN : ATOMNUMBER;

BEGIN

IF BOTPARPOSNS = NIL

THEN BEGIN

NOPOSNSGIVEN := ORIGINALPOSNS (PARENTPS, LASTPARPOSNS);
IF NOPOSNSGIVEN
THEN BEGIN
NEW(BOTPARPOSNS) ;
ECTRSIZE := ECTRSIZE + 9;
BOTPARPOSNS® := LASTPARPOSNS”
END;
GIVENPOSNS == LASTPARPOSNS”,MEMBERS

¢ XIAN3ddV |
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3395
3396
3397
3398
3399
3400
3401
3402
3403
3404
3405
3406
3407
3408
3409
3410
3411
3412
3413
3414
3415
3416
3417
3418
3419
3420
3421
3422
3423
3424
3425
3426
3427
3428
3429
3430
3431
3432
3433
3434

END
ELSE BEGIN
NOPOSNSGIVEN := FALSE;
GIVENPQSNS := BOTPARPOSNS ™ .MEMBERS
END;
FOR POSN := 1 TO MAXCT DO IF POSN IN GIVENPOSNS
THEN WITH PARENTPS”.CTCPOSN]® DO IF ATOMICROW
THEN IF HYDROGENS < BONDMAG
THEN IF NOPOSNSGIVEN

THEN WITH BOTPARPOSNS® DO MEMBERS := MEMBERS - [POSN]

ELSE FAILURE(45, POSN, *

IF BOTPARPOSNS".MEMBERS = [] THEN FAILURE(46, O, '
END;

FUNCTION COMBINEDPOSITIONS (CONNBONDS :
LIMITPOSNS : INTEGSET;
PARENTPS :

TCONNBONDS;

PTRPSTYPE)

l);

")

: PTGROUPMEMS;

{ Returns a COMBINED position set based on the available positions in PARENTPS.
If the bond magnitudes are 1, then the previously-determined LIMITPOSNS can
be used instead of calling GETAVAILABLEPOSITIONS.)

VAR COMBPOSNS : PTGROUPMEMS;
MAGNIT : INTEGER;
POSNSETA,
POSNSETB,
POSNSETC : INTEGSET;

BEGIN

NEW (COMBPOSNS) ;

ECTRSIZE := ECTRSIZE + 9;

COMBPOSNS “.COMBINED := TRUE;

COMBPOSNS".COMBMEMS := NIL;

MAGNIT := MAGNITUDE (CONNBONDS.BONDA);

IF MAGNIT > 1 THEN GETAVAILABLEPOSITIONS (PARENTPS,
ELSE POSNSETA := LIMITPOSNS;

MAGNIT := MAGNITUDE (CONNBONDS.BONDB);

IF MAGNIT > 1 THEN GETAVAILABLEPOSITIONS (PARENTPS,

POSNSETA, MAGNIT)

POSNSETB, MAGNIT)

¢ XIAN3ddY
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3435
3436
3437
3438
3439
3440
3441
3442
3443
3444
3445
3446
3447
3448
3449
3450
3451
3452
3453
3454
3455
3456
3457
3458
3459
3460
3461
3462
3463
3464
3465
3466
3467
3468
3469
3470
3471
3472
3473
3474

ELSE POSNSETB := LIMITPOSNS;

MAGNIT := MAGNIT + MAGNITUDE (CONNBONDS.BONDA);

IF MAGNIT <= 3 THEN GETAVAILABLEPOSITIONS (PARENTPS, POSNSETC, MAGNIT)
ELSE POSNSETC := [];

POSNSETC := POSNSETA * POSNSETB * POSNSETC;

LISTPOSNS (COMBPOSNS™ ,COMBMEMS, POSNSETA, POSNSETB, POSNSETC);

IF COMBPOSNS~.COMBMEMS = NIL THEN FAILURE(47, O, ' ";

COMBINEDPOSITIONS := COMBPOSNS

END;

PROCEDURE CHECKCOMBPOSNS (VAR BOTPARPOSNS : PTGROUPMEMS;
LASTPARPOSNS : PTGROUPMEMS;
PARENTPS : PTRPSTYPE;
MAGA,
MAGB : TBONDMAG);

{ Checks that any positions specified in position sets are actually available
for bonds of the MAGNITUDEs in question, which were not previously known.}

VAR REMOVEA,
REMOVES
NOPOSNSGIVEN
GIVENPOSNS,
LISTPTR,
DELPTR : PDOUBLIST;

INTEGSET;
BOOLEAN;

BEGIN
IF BOTPARPOSNS= NIL
THEN BEGIN
NOPOSNSGIVEN := ORIGINALPOSNS (PARENTPS, LASTPARPOSNS);
GIVENPOSNS := COPYLIST(LASTPARPOSNS".COMBMEMS)
END
ELSE BEGIN
NOPOSNSGIVEN := FALSE;
GIVENPOSNS := COPYLIST(BOTPARPOSNS".COMBMEMS)
END;
REMOVEA := [1
REMOVEB := [J

-
’
-
' 4

¢ XION3ddV
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3475 LISTPTR := GIVENPOSNS;

3476 WHILE LISTPTR <> NIL DO

3477 BEGIN .
3478 WITH PARENTPS . CTCLISTPTR".FIRSTI" DO IF ATOMICROW 3
3479 THEN IF HYDROGENS < MAGA u
3480 THEN IF NOPOSNSGIVEN S
3481 THEN REMOVEA := REMOVEA + [LISTPTR".FIRST] x
3482 ELSE FAILURE(45, LISTPTR".FIRST, ' "; w
3483 WITH PARENTPS".CTLLISTPTR".SECONDI" DO IF ATOMICROW

3484 THEN IF HYDROGENS < MAGB

3485 THEN IF NOPOSNSGIVEN

3486 THEN REMOVEB := REMOVEB + [LISTPTR".SECOND]

3487 ELSE FAILURE(45, LISTPTR".SECOND, °* ");

3488 LISTPTR := LISTPTR".NEXT

3489 END;

3490 IF REMOVEA + REMOVEB = []

3491 THEN BEGIN

3492 REDUCEECTR (GIVENPOSNS);

3493 DESTROY (GIVENPOSNS)

3494 END

3495 ELSE BEGIN

3496 LISTPTR := GIVENPOSNS;

3497 WHILE LISTPTR <> NIL DO IF (LISTPTR".FIRST IN REMOVEA) OR (LISTPTR".SECOND IN REMOVEB)
3498 THEN BEGIN

3499 IF LISTPTR = GIVENPOSNS

3500 THEN GIVENPOSNS := LISTPTR".NEXT;

3501 DELPTR := LISTPTR; @
3502 LISTPTR := LISTPTR".NEXT; Z
3503 DISPOSE(DELPTR); >
3504 ECTRSIZE := ECTRSIZE ~ 6 _
3505 END =
3506 ELSE LISTPTR := LISTPTR".NEXT; m
3507 IF GIVENPOSNS = NIL THEN FAILURE(48, 0, °* "; 3
3508 IF BOTPARPOSNS = NIL m
3509 THEN BEGIN m
3510 NEW (BOTPARPOSNS);

3511 ECTRSIZE := ECTRSIZE + 9;

3512 BOTPARPOSNS “.COMBINED := TRUE

3513 END;

3514 BOTPARPOSNS “.COMBMEMS := GIVENPOSNS
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3515 END

3516 END;

3517

3518 >
3519 m
3520 BEGIN {Body of SETCOMBARS} S
3521 ADDTOLIST (GATEPS); ®:
3522 WHILE PARALTLIST <> NIL DO W
3523 BEGIN *
3524 NEWCOMBIN := NEWCOMBAR(PARALTLIST, FALSE);

3525 IF PARALTLIST".COPYCHILDPS

3526 THEN NEWCOMBIN®.CHILDPS := COPYPS (GATEPS)

3527 ELSE NEWCOMBIN".CHILDPS := GATEPS;

3528 NEWCOMBIN"~.CONNBONDS := PARALTLIST".CONNSONDS;

3529 GETCHILDPOSITIONS (GATEPS,NEWCOMBIN". CONNBONDS, NEWCOMBIN".CHILDPOSITIONS);

3530 CASE NEWCOMBIN".CONNBONDS.CONNECTIONS OF

3531 NOTSET : PROGERROR(16);

3532 0 -

3533 1 : IF NEEDTOCHECK (PARALTLIST".PARSTRUCT, NEWCOMSIN".CONNBONDS, PARALTLIST".CONNBONDS)
3534 THEN CHECKPOSNS (NEWCOMBIN".PARENTPOSITIONS,

3535 PARALTLIST",PRNTPOSNS,

3536 PARALTLIST".PARSTRUCT,

3537 MAGNITUDE (NEWCOMBIN"~.CONNBONDS.BOND));

3538 2 : IF (NEWCOMBIN".PARENTPOSITIONS = NIL) AND NOT PARALTLIST".PRNTPOSNS".COMBINED
3539 THEN {no position set can have been given, as it would have had to have been
3540 COMBINED, Consequently we can reestablish PARENTPOSITIONS from scratch}
3541 } IF PARALTLIST".PARSTRUCT <> NIL THEN

3542 NEWCOMBIN".PARENTPOSITIONS := COMBINEDPOSITIONS (NEWCOMBIN® .c0NNBo§bs
3543 PARALTLIST" PRNTP%%NS .MEMBERS,
3544 PARALTLIST" PARSTEUCT)
3545 ELSE {any position sets we have must be COMBINED}

3546 IF NEEDTOCHECK (PARALTLIST .PARSTRUCT, NEWCOMBIN".CONNBONDS, PARALTLIE&“.CONNBONDS)
3547 THEN CHECKCOMBPOSNS (NEWCOMBIN".PARENTPOSITIONS, g
3548 PARALTLIST".PRNTPOSNS, m
3549 PARALTLIST ".PARSTRUCT, m
3550 MAGNITUDE (NEWCOMBIN".CONNSONDS.BONDA), =
3551 MAGNITUDE (NEWCOMBIN".CONNSONDS.BONDB));

3552 END;

3553 IF NOT DEFNTABLEENTRY(PARALTLIST".PARSTRUCT)

3554 THEN SETPARENTGATE(NEWCOMBIN, PARALTLIST);
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3555
3556
3557
3558
3559
3560
3561
3562
3563
3564
3565
3566
3567
3568
3569
3570
3571
3572
3573
3574
3575
3576
3577
3578
3579
3580
3581
3582
3583
3584
3585
3586
3587
3588
3589
3590
3591
3592
3593
3594

PARALTLIST == PARALTLIST".NEXT
END
END; {of SETCOMBARS

FUNCTION NEWPARENTPSLIST(PARALTLIST : PPALTBARS): PPSLIST;

{ Sets up a new PPSLIST based on the items in PARALTLIST, which can be passed
in a recursive call to ALTNVLIST. This procedure also establishes non-BOTTOMSAR
combination bars in the gates for all items in PARALTLIST.
Called from TRANSLATENOMEN
Body of ELEMENT)

VAR LISTPTR, { Points to the top of the growing list }
WRITEPTR : PPSLIST; { New addition to the List }
NEWCOMBIN : PCOMBINLIST; { New combination gate }

BEGIN
LISTPTR := NIL;
WHILE PARALTLIST <> NIL DO
BEGIN
NEWCOMBIN := NEWCOMBAR (PARALTLIST, TRUE);
NEWCOMBIN“.ALTERNATIVES := NIL;
NEW(WRITEPTR);
WRITEPTR™NEXT := LISTPTR;
WRITEPTR".PARSTRUCT := PARALTLIST",PARSTRUCT;
WRITEPTR".CONNBONDS := PARALTLIST".CONNBONDS;
IF GATEPARENTPOSITIONS = NIL
THEN WRITEPTR".PRNTPOSNS := PARALTLIST".PRNTPOSNS
ELSE WRITEPTR"™.PRNTPOSNS := GATEPARENTPOSITIONS;
WRITEPTR".COMBINS := NEWCOMBIN;
WRITEPTR".COPYCHILDPS := PARALTLIST".COPYCHILDPS;
WRITEPTR".FURTHERSUB := NIL;
LISTPTR := WRITEPTR;
PARALTLIST := PARALTLIST ™ NEXT
END;
NEWPARENTPSLIST := LISTPTR
END;

¢ XIGN3ddY
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3595
3596
3597
3598
3599
3600
3601
3602
3603
3604
3605
3606
3607
3608
3609
3610
3611
3612
3613
3614
3615
3616
3617
3618
3619
3620
3621
3622
3623
3624
3625
3626
3627
3628
3629
3630
3631
3632
3633
3634

PROCEDURE GETSPSPARAMS(VAR GATEPS : PTRPSTYPE);

{ Sets up a GENERIC PS, and initialises the PARAMLIST with the global
SPSPARAMLIST, which has been set up by SPSVARIETY.
Called by TRANSLATENOMEN)

VAR PARAM : TPARAMETERS;
PTR : PDOUBLIST;

BEGIN
NEW(GATEPS, GENERIC);
ECTRSIZE := ECTRSIZE + 50;
WITH GATEPS™ DO
BEGIN

PSVARIETY := GENERIC;

VISITED := FALSE;

PARENTGATE := NIL;

CHILDGATE := NIL;

PARAMLIST := SPSPARAMLIST;

FOR PARAM := ATOMCOUNT TO HETEROATOM DO

BEGIN
PTR := PARAMLISTIPARAM].SUBRANGES;
WHILE PTR <> NIL DO
BEGIN
ECTRSIZE := ECTRSIZE + 6;
PTR := PTR".NEXT
END
END
END

END;

{
PROCEDURE PARAMETERLIST(GATEPS : PTRPSTYPE);

{ Analyses a Gensal parameter List. For standard parameters, the information
js stored in the appropriate element of PARAMLIST, this being determined

€ XIAN3ddV
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3635 by the function PARAMETER. The existing parameter values are used

€ XIAN3ddY

3636 to Limit those analysed, by creating LIMITSET, to be passed to SELECTOR.
3637 In SELECTOR this is converted back to an INTRECORD for passing to

3638 INTEGERRANGE, but this is not as silly as it seems, as otherwise

3639 INTEGERRANGE would be using the same INTRECORD linked Llist both as

3640 LIMITRANGE and RANGEVALUES. If GATEPS is not GENERIC then the values for
3641 each parameter are placed in DUMMYPARAM, and any PDOUBLIST linked list
3642 immediately DESTROYed. Non-standard parameters are handled by USERPARAMETER.,
2643 Called by TRANSLATENOMENY :

3644

3645 VAR PARAMIDS : DELIMSET;

3646 DELIMCHECK : DELIMTYPE;

3647 DUMMYPARAM : INTRECORD;

3648 LIMITSET : INTEGSET;

3649

3650

3651

3652 FUNCTION PARAMETER (PARAMDELIM : DELIMTYPE) : TPARAMETERS;

3653

3654 { Returns the PARAMETER that is equivalent to the delimiter passed as PARAMDELIM}
3655

3656 BEGIN

3657 CASE PARAMDELIM OF

3658 GC : PARAMETER == ATOMCOUNT;

3659 GT : PARAMETER := TBRANCH;

3660 GQ : PARAMETER := QBRANCH;

3661 GE : PARAMETER := EUNSATURATION;

3662 GY : PARAMETER := YUNSATURATION;

3663 GRC : PARAMETER := RINGCOUNT;

3664 GRN : PARAMETER := RINGATOMS;

3665 GRS : PARAMETER := RINGSUBSTITUTION;

3666 GRF : PARAMETER := RINGFUSIONS;

3667 GRA : PARAMETER := RINGAROMATIC;

3668 GZ : PARAMETER := HETEROATOM

3669 END;

3670 END;

3671

3672

3673

3674 PROCEDURE FINDCONNECTIONS (VAR CONNBONDS : TCONNBONDS;

Y313¥dYILINI YSN3I9
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3675
3676
3677
3678
3679
3680
3681
3682
3683
3684
3685
3686
3687
3688
3689
3690
3691
3692
3693
3694
3695
3696
3697
3698
3699
3700
3701
3702
3703
3704
3705
3706
3707
3708
3709
3710
37111
3712
3713
3714

VAR PRNTPOSNS : PTGROUPMEMS;
PSADDRESS : PTRPSTYPE;
SUBST : SUBSTITUENT);

{ Sets CONNBONDS and PRNTPOSNS for the declaration of SUBST referencing
PSADDRESS. Any previous declaration of SUBST will give a value for
CONNBONDS - otherwise CONNBONDS.CONNECTIONS is set to NOTSET.

Since PSADDRESS".PSVARIETY is GENERIC or OTHER, the bond magnitude is
irrelevant to the determination of the available positions - hence a
dummy value of 1 is passed to GETAVAILABLEPOSITIONS.

Called by USERPARAMETERY}

VAR AVAILPOSNS : INTEGSET;

BEGIN

IF SUBST IN DECLSUBS THEN CONNBONDS := RDECLARATIONTABLELSUBSTI1".CONNBONDS
ELSE CONNBONDS.CONNECTIONS := NOTSET;
NEW (PRNTPOSNS);
ECTRSIZE := ECTRSIZE + 9;
PRNTPOSNS " COMBINED := CONNBONDS.CONNECTIONS = 2;
CASE CONNBONDS.CONNECTIONS OF
0 : PRNTPOSNS " .MEMBERS := [J;
NOTSET,
1 : GETAVAILABLEPOSITIONS (PSADDRESS, PRNTPOSNS“.MEMBERS, 1);
2 : BEGIN
GETAVAILABLEPOSITIONS (PSADDRESS, AVAILPOSNS, 1);
PRNTPOSNS ".COMBMEMS := NIL;
LISTPOSNS (PRNTPOSNS " .COMBMEMS, AVAILPOSNS+L[0], AVAILPOSNS+[01, AVAILPOSNS)
END
END
END;

PROCEDURE USERPARAMETER(GATEPS : PTRPSTYPE);

{ Analyses a user—defined parameter. FINDCONNECTIONS is used to determine
CONNBONDS and PARENTPOSITIONS, for passing to DECLARESUBST.}

VAR NEWCOMBIN : PCOMBINLIST;

¢ XION3ddY
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3715
3716
3717
3718
3719
3720
3721
3722
3723
3724
3725
3726
3727
3728
3729
3730
3731
3732
3733
3734
3735
3736
3737
3738
3739
3740
3741
3742
3743
3744
3745
3746
3747
3748
3749
3750
3751
3752
3753
3754

CONNBONDS
PARENTPOSITIONS

TCONNBONDS ;
PTGROUPMEMS ;

BEGIN
NEXTTOKEN;
WHILE CHECKDELIM(LGRI)=INVALIDTOKEN DO ERROR(26,0);
NEXTTOKEN; '
REPEAT
WHILE TOKEN.NATURE<>INTEGRAL DO ERROR(23,0);
IF NOT (TOKEN.INTEGVAL IN [1..MAXVARS]) THEN ERROR(28,0)
UNTIL TOKEN.INTEGVAL IN [1..MAXVARS];
FINDCONNECTIONS (CONNBONDS, PARENTPOSITIONS, GATEPS, TOKEN.INTEGVAL);

DECLARESUBST (TOKEN.INTEGVAL, {subst}
GATEPS, {psaddress}
NIL, {savps)
CONNBONDS, {connbonds}

PARENTPOSITIONS); {prntposns)
ENTERCOMBIN(TOKEN.INTEGVAL, GATEPS".CHILDGATE);
NEXTTOKEN;

WHILE CHECKDELIM(LGPRIME]) = INVALIDTOKEN DO ERROR(29,0);
NEXTTOKEN;

SELECTOR (GATEPS",CHILDGATE",FREQUENCY, [0..MAXVARS], 5)
END;

BEGIN <{Body of PARAMETERLIST}
PARAMIDS := [GC, GT, GQ, GE, GY, GRC, GRN, GRS, GRF, GRA, GZ1];
REPEAT
DELIMCHECK == CHECKDELIM(LGOPENANG,GLSQUARE,GPRIMEJ+PARAMIDS+TERMINATORS);
IF DELIMCHECK=INVALIDTOKEN THEN ERROR(24,0)
UNTIL DELIMCHECK <> INVALIDTOKEN;
IF DELIMCHECK = GOPENANG
THEN DELIMCHECK := GC {Parameter identifier not needed}
ELSE IF DELIMCHECK IN PARAMIDS THEN NEXTTOKEN;
WHILE DELIMCHECK IN PARAMIDS+[GPRIME] DO
BEGIN
IF DELIMCHECK = GPRIME
THEN USERPARAMETER (GATEPS)
ELSE IF GATEPS".PSVARIETY = GENERIC

€ XIAN3ddV '
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3755
3756
3757
3758
3759
3760
3761
3762
3763
3764
3765
3766
3767
3768
3769
3770
3771
3772
3773
3774
3775
3776
3777
3778
3779
3780
3781
3782
3783
3784
3785
3786
3787
3788
3789
3790
3791
3792
3793
3794

THEN BEGIN

INTSET(LIMITSET, GATEPS".PARAMLISTLPARAMETER (DELIMCHECK)]);

SELECTOR (GATEPS " .PARAMLISTCPARAMETER (DELIMCHECK)1, LIMITSET, 5)

END

ELSE BEGIN
SELECTOR (DUMMYPARAM, [0..MAXVARS], 5);
REDUCEECTR (DUMMYPARAM.SUBRANGES) ;
DESTROY (DUMMYPARAM,SUBRANGES)

NEXTTOKEN;
REPEAT
DELIMCHECK :=

END
END;

END;

CHECKDELIM(LGPRIME,GLSQUARE]+PARAMIDS+TERMINATORS);
IF DELIMCHECK=INVALIDTOKEN THEN ERROR(24,0)

UNTIL DELIMCHECK <> INVALIDTOKEN;
IF DELIMCHECK IN PARAMIDS THEN NEXTTOKEN

{ of PARAMETERLIST

€

PROCEDURE TRANSLATENOMEN (VAR GATEPS :

PTRPSTYPE);

{ Determines whether or not a record is held for the current TOKEN.NOMENVAL
(taking synonyms in RECORDHELD, if terminal input), and sets up an
appropriate child PS, or pushes down the input environment and makes a
recursive call to ALTNVLIST. If no record is held, then an OTHER PS is set

up.

Called from body of ELEMENT}

VAR ADDRESS
OLDN
OLDBUFFER
INSERTLINES,
OLDCURRENTLINE
OLDMODE

INTEGER;
0..MAXLENGTH;
LINESTRING;

PLINELIST;
TINPUTMODE;

{ sPSfile address for TOKEN.NOMENVAL }
{ Saved value of N }

{ Saved value of BUFFER }

{ Lines being inserted }

{ Saved value of CURRENTLINE }

{ Saved INPUTMODE }

¢ XIAN3ddY
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3795
3796
3797
3798
3799
3800
3801
3802
3803
3804
3805
3806
3807
3808
3809
3810
3811
3812
3813
3814
3815
3816
3817
3818
3819
3820
3821
3822
3823
3824
3825
3826
3827
3828
3829
3830
3831
3832
3833
3834

PROCEDURE MODIFYGATEPOSITIONS (COMBINBAR
HSTAVAILPOSNS

PCOMBINLIST;
PTGROUPMEMS);

{ Traces down a child gate (headed by COMBINBAR), altering the PARENTPOSITIONS
field in each, to conform to HSTAVAILPOSNS. If the bar is BOTTOMBAR
then the PARENTPOSITIONS fields of the corresponding parent gates from the
CHILDPS are altered similarly; otherwise the procedure recurses on itself
for each COMBINATION 1in the ALTERNATIVES.)}

VAR ALTERNBAR : PALTERNLIST;
PARENTGATE : PPARENTLIST;
TOPBAR : BOOLEAN;
POSN : ATOMNUMBER;

BEGIN

TOPBAR := (HSTAVAILPOSNS = NIL);
IF TOPBAR THEN
BEGIN
NEWCHSTAVAILPOSNS);
WITH HSTAVAILPOSNS® DO
BEGIN
COMBINED := FALSE;
GETAVAILABLEPOSITIONS (INSERTHSTPS, MEMBERS, 1);
MEMBERS := MEMBERS + (0]
END
END;
WHILE COMBINBAR <> NIL DO WITH COM3IN3AR"™ DO
BEGIN
IF PARENTPOSITIONS <> NIL THEN WITH PARENTPOSITIONS® DO
IF TOPBAR
THEN IF COMBINED
THEN BEGIN
REDUCE (COMBMEMS, HSTAVAILPOSNS®);
IF COMBMEMS=NIL THEN FAILURE(4, O, °® ")
END
ELSE BEGIN
MEMBERS := MEMBERS * HSTAVAILPOSNS",MEMBERS;
IF MEMBERS = [J THEN FAILURE(4, 0, ' "
END

¢ XION3ddV
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3835
3836
3837
3338
3839
3840
3841
3842
3843
3844
3845
3846
3847
3848
3849
3850

3851
3852
3853
3854
3855
3856
3857
3858
3859
3860
3861

3862
3863
3864
3865
3866
3867
3868
3869
3870
3871

3872
3873

ELSE IF COMBINED
THEN CHECKALLWITHIN(COMBMEMS, HSTAVAILPOSNS®.MEMBERS, 3)
ELSE IF MEMBERS <= HSTAVAILPOSNS" ,MEMBERS
THEN {0K}
ELSE FOR POSN := 1 TO MAXCT DO
IF (POSN IN MEMBERS) AND NOT (POSN IN HSTAVAILPOSNS® MEMEERS)
THEN FAILURE(3, POSN, ' ')

3ddv

IF BOTTOMBAR
THEN BEGIN
PARENTGATE := CHILDPS".PARENTGATE;
WHILE PARENTGATE <> NIL DO WITH PARENTGATE™ DO
BEGIN
IF PARENTPS = INSERTHSTPS
THEN WITH PARENTPOSITIONS DO
IF COMBINED

THEN {no need to do anything - pointers point to same PDOUBLIST in parent a

>
o

d child gates)}
ELSE MEMBERS := MEMBERS * HSTAVAILPOSNS".MEMBERS;
PARENTGATE := NEXT
END
END
ELSE BEGIN
ALTERNBAR := ALTERNATIVES;
WHILE ALTERNBAR <> NIL DO WITH ALTERNBAR™ DO
BEGIN
MODIFYGATEPOSITIONS (COMBINATION, HSTAVAILPOSNS);
ALTERNBAR := NEXT
END
END;
COMBINBAR := NEXT
END;
IF TOPBAR THEN DISPOSE (HSTAVAILPOSNS)

END;

Y313YdYIUINI IVSN3O

BEGIN { Body of Procedure TRANSLATENOMEN }
IF RECORDHELD (TOKEN.NOMENVAL, ADDRESS)
THEN CASE SPSVARIETY(ADDRESS, FALSE) OF
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3874
3875
3876
3877
3878
3879
3880
3881
3882
3883
3884
3885
3886
3887
3888
3889
3890
3891
3892
3893
3894
3895
3896
3897
3898
3899
3900
3901
3902
3903
3904
3905
3906
3907
3908
3909
3910
3911
3912
3913

SPECIFIC : BEGIN

NEW(GATEPS, SPECIFIC);
ECTRSIZE := ECTRSIZE + 70;
WITH GATEPS™ DO
BEGIN
PSVARIETY := SPECIFIC;
VISITED := FALSE;
PARENTGATE := NIL;
CHILDGATE := NIL;

PROCESSCT(CT,FALSE, GATEPS)

END;
NEXTTOKEN
END;

GENERIC : BEGIN
GETSPSPARAMS (GATEPS) ;
NEXTTOKEN;

IF CHECKDELIM(LGLSQUAREJ+TERMINATORS)=INVALIDTOKEN
THEN PARAMETERLIST(GATEPS);

IF INPUTMODE = INSERTTEXT

THEN IF INSERTHSTPS = NIL
THEN INSERTHSTPS :

¢ XION3ddY |

ELSE PROGERROR(17) { multiple HSTs in SPSfile expression}

END;

OTHER s BEGIN
GATEPS := NIL;

{ Save current environment }
OLDCURRENTLINE := CURRENTLINE;
CURRENTLINE := INSERTGENEX;

OLDMODE := INPUTMODE;
INPUTMODE := INSERTTEXT;
OLDBUFFER := BUFFER;
OLDN = N;

N 2= MAXLENGTH;

IF OLDMODE <> INSERTTEXT THEN INSERTHSTPS

INSERTLINES := INSERTGENEX;

ALTNVLIST(NEWPARENTPSLIST(PARALTLIST),
IF CHECKDELIM( [GRPAREN])=INVALIDTOKEN THEN
PROGERROR(18); {missing ")" in SPSfile expression)}

YILIYJYIANI TVSNIO
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3914 { Restore former environment )}

3915 CURRENTLINE := OLDCURRENTLINE;

3916 BUFFER := OLDBUFFER;

3917 INPUTMODE := OLDMODE;

3918 N := OLDN;

3919 DELETEGENSAL (CINSERTLINES);

3920 NEXTTOKEN;

3921 IF (INPUTMODE <> INSERTTEXT) AND (INSERTHSTPS <> NIL)
3922 THEN IF CHECKDELIM([GLSQUAREIJ+TERMINATORS)=INVALIDTOKEN
3923 THEN BEGIN

3924 PARAMETERLIST (INSERTHSTPS);

3925 IF INSERTHSTPS".CHILDGATE <> NIL THEN
3926 MODIFYGATEPOSITIONS C(INSERTHSTPS".CHILDGATE, NIL)
3927 END

3928 END

3929 END

3930 ELSE BEGIN

3931 NEW(GATEPS, OTHER);

3932 ECTRSIZE := ECTRSIZE + 22;

3933 WITH GATEPS" DO

3934 BEGIN

3935 PSVARIETY := OTHER;

3936 VISITED := FALSE;

3937 PARENTGATE := NIL;

3938 CHILDGATE := NIL;

3939 TERM := TOKEN.NOMENVAL

3940 END;

3941 NEXTTOKEN;

3942 IF CHECKDELIM(LGLSQUAREJ+TERMINATORS)=INVALIDTOKEN

3943 THEN PARAMETERLIST(GATEPS)

3944 END

3945 END; { of TRANSLATENOMEN

3946 >
3947

3948

3949

3950 FUNCTION EXTRALAYER(PARALT : PPALTBARS;

3951 ' DUMMYSAVPS : PTRPSTYPE) : PCOMBINLIST;

3952
3953 { Creates an extra layer in the gate of which PARALT gives an ALTERNATIVE bar,

€ XIAN3ddV
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3954
3955
3956
3957
3958
3959
3960
3961
3962
3963
3964
3965
3966
3967
3968
3969
3970
3971
3972
3973
3974
3975
3976
3977
3978
3979
3980
3981
3982
3983
3984
3985
3986
3987
3988
3989
3990
3991
3992
3993

inserts one alternative into it, for DUMMYSAVPS.
Called by SUBSTASVALUEY}

VAR XLAYER : PCOMBINLIST;

BEGIN
XLAYER := NEWCOMBAR(PARALT, TRUE);
NEWC(XLAYER".ALTERNATIVES);
ECTRSIZE := ECTRSIZE + &;
WITH XLAYER®™, ALTERNATIVES" DO
BEGIN
NEXT := NIL;
NEW(COMBINATION, FALSE);
ECTRSIZE := ECTRSIZE + 24;
WITH COMBINATION" DO
BEGIN
PARENTPOSITIONS := NIL;
FREQUENCY.TOPRANGE := NOTSET;
FREQUENCY.SUBRANGES :== ESSENTFREQ;
NEXT == NIL;
BOTTOMBAR := TRUE;
CHILDPS := DUMMYSAVPS;
CONNBONDS := PARALT".CONNBONDS;
WITH CHILDPOSITIONS DO
BEGIN
COMBINED := CONNBONDS.CONNECTIONS = 2;
IF COMBINED
THEN BEGIN
COMBMEMS := NIL;

LISTPOSNS (COMBMEMS, [1..MAXCT]1, [1..MAXCT],

END
ELSE MEMBERS := [1..MAXCT]
END
END
END;
EXTRALAYER == XLAYER
END;

[1..MAXCTD)

¢ XIAN3ddv '
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3994
3995
3996
3997
3998
3999
4000
4001
4002
4003
4004
4005
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030
4031
4032
4033

FUNCTION VALIDSUBST(PARALTLIST : PPALTBARS) : SUBSTITUENT;

{ Obtains a susbtituent name and checks that it is in the range 1-63, and
that if it is previously declared, its connectivity is compatible with
that of the items in PARALTLIST.

Called by SUBSTASVALUE}

LABEL 20;

BEGIN
20 :
WHILE TOKEN.NATURE <> INTEGRAL DO ERROR(23,0);
IF NOT (TOKEN.INTEGVAL IN [1..MAXVARS])
THEN BEGIN
ERROR(28,0);
G0TO 20
END
ELSE IF TOKEN.INTEGVAL IN DECLSUBS
THEN WITH RDECLARATIONTABLELTOKEN.INTEGVALI™ DO
IF CONNBONDS.CONNECTIONS = NOTSET
THEN IF PARALTLIST".CONNBONDS.CONNECTIONS = NOTSET
THEN {no further informationl}
ELSE BEGIN

¢ XIAN3ddY

SETCONNBONDS (CONNBONDS, PARALTLIST".CONNBONDS.CONNECTIONS);

UPDATEPPSCONNS (RDECLARATIONTABLELTOKEN.INTEGVAL])

END
ELSE IF PARALTLIST",CONNBONDS.CONNECTIONS = NOTSET
THEN BEGIN

SETCONNBONDS (PARALTLIST".CONNBONDS, CONNBONDS.CONNECTION

UPDATEPARALTCONNS (PARALTLIST)
END

ELSE IF CONNBONDS.CONNECTIONS = PARALTLIST .CONNBONDS.CONNECTI

THEN {compatible}
ELSE BEGIN
ERROR(31,0);
GOT0 20
END;
VALIDSUBST := TOKEN.INTEGVAL
END;

¥313¥4FIINT Yysnao
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4034

4035

4036 PROCEDURE SUBSTASVALUE (PARALTLIST : PPALTBARS);

4037

4038 { Analyses a substituent given as a substituent value, creates a DUMMY PS, and
4039 declares it using DECLARESUBST for each of the items in PARALTLIST, If
4040 the substituent has already been defined, copies the definition.
4041 Called from the body of ELEMENTY}

4042

4043 VAR SUBST : SUBSTITUENT;

4044 DUMMYCHILD,

4045 DUMMYSAVPS s PTRPSTYPE;

4046 DECNPPOSNS : PTGROUPMEMS;

.ﬁ047 PREVDEFN ¢+ PALTERNLIST;

4048 OMITPG : BOOLEAN;

4049 GATECONNBONDS : TCONNBONDS;

4050 DUMMYPOSNS : TGROUPMEMS;

4051

4052 BEGIN

4053 NEXTTOKEN;

4054 SUBST := VALIDSUBST(PARALTLIST);

4055 NEW (DUMMYSAVPS, DUMMY);

4056 ECTRSIZE := ECTRSIZE + 8;

4057 WITH DUMMYSAVPS™ DO

4058 BEGIN

4059 PSVARIETY := DUMMY;

4060 VISITED := FALSE;

4061 CHILDGATE := NIL;

4062 PARENTGATE := NIL;

4063 SUSSTNAME := SUBST

4064 END;

4065 ADDTOLIST(DUMMYSAVPS);

4066 GATECONNBONDS := PARALTLIST".CONNBONDS;

4067 GETCHILDPOSITIONS (DUMMYSAVPS, GATECONNBONDS, DUMMYPQOSNS);
4068

4069 WHILE PARALTLIST <> NIL DO WITH PARALTLIST" DO

4070 BEGIN

4071 IF GATEPARENTPOSITIONS=NIL

4072 THEN DECNPPOSNS := PRNTPOSNS

4073 ELSE DECNPPOSNS := GATEPARENTPOSITIONS;

¢ XION3ddV '
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4074 IF PARALTLIST".COPYCHILDPS THEN DUMMYCHILD := COPYPS (DUMMYSAVPS)

4075 ELSE DUMMYCHILD := DUMMYSAVPS;

4076 DECLARESUBST(SUBST, =
4077 PARSTRUCT, 3
4078 DUMMYCHILD, m
4079 CONNBONDS, S
4080 DECNPPOSNS); *
4081 OMITPG := DEFNTABLEENTRY(PARSTRUCT); b
4082 IF SUBST IN DEFNSUBS

4083 THEN PREVDEFN := RDEFINITIONTABLE[LSUBST]".ALTERNATIVES

4084 ELSE PREVDEFN := NIL;

4085 RDECLARATIONTABLECSUBSTI®.COMBINS := EXTRALAYER (PARALTLIST, DUMMYCHILD);

4086 IF NOT OMITPG THEN

4087 SETPARENTGATE (RDECLARATIONTABLECSUBST] " .COMBINS " ALTERNATIVES".COMBINATION, PARALTLIST);
4088 WHILE PREVDEFN <> NIL DO WITH RDECLARATIONTABLECSUBSTI"™ DO

4089 BEGIN

4090 COPYALTBAR(COMBINS ".ALTERNATIVES, <{newaltbarl}

4091 PREVDEFN".COMBINATION, <{oldcomblist}

4092 COMBINS, {lastcomblayer}

4093 PRNTPOSNS, {lastpposns}

4094 PARSTRUCT, {prntps}

4095 FALSE, {firstbar)

40%6 OMITPG, {omitpg)

4097 TRUE); {copypss}

4098 PREVDEFN := PREVDEFN".NEXT

4099 END;

4100 PARALTLIST := NEXT a
4101 END a
4102 END; =
4103 -
4104 3
4105 s
4106 FUNCTION NOVARIABLESUBTN(LIMITPOSITIONS : TGROUPMEMS) : BSOOLEAN; =
4107 3
4108 { True if LIMITPOSITIONS is empty. m
4109 Called by Body of ELEMENT}

4110

4111 BEGIN

4112 WITH LIMITPOSITIONS DO

4113 IF COMBINED THEN NOVARIABLESUBTN := (COMBMEMS=NIL)
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4114
4115
4116
417
4118
4119
4120
4121
4122
4123
4124
4125
4126
4127
4128
4129
4130
4131
4132
4133
4134
4135
4136
4137
4138
4139
4140
4141
4142
4143
L1544
4145
4146
4147
4148
4149
4150
4151
4152
4153

ELSE NOVARIABLESUBTN := (MEMBERS=[1)

END;

PROCEDURE ADDZERO(VAR GATEFREQUENCY : INTRECORD);

{ Adds zero to the integer range in GATEFREQUENCY.

Called from body of ELEMENTY}
VAR PTR : PDOUBLIST;

BEGIN
WITH GATEFREQUENCY DO
IF TOPRANGE = 0

THEN € zero already present = no action needed }

ELSE IF TOPRANGE = 1
THEN TOPRANGE := 0
ELSE IF SUBRANGES = NIL
THEN SUBRANGES := ZEROFREQ
ELSE BEGIN
PTR 2= SUBRANGES;

WHILE PTRT.NEXT <> NIL DO PTR := PTR".NEXT;

IF PTRT.FIRST =0

THEN { zero already present — no action needed )}
ELSE IF PTR".FIRST =1

THEN PTRT.FIRST := 0
ELSE PTR".NEXT := ZEROFREQ

END
END;

{

PROCEDURE GETLIMITPOSITIONS (PARALTLIST
VAR LIMITPOSITIONS

PPALTBARS;
TGROUPMEMS) ;

¢ XIONIddV
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4154
4155
4156
4157
4158
4159
4160
4161
4162
4163
4164
4165
4166
K67
4168
4169
4170
4171
4172
4173
4174
4175
4176
4177
4178
4179
4180
4181
4182
4183
4184
4185
4186
4187
4188
4189
4190
419N
4192
4193

{ Establishes LIMITPOSITIONS from the contents of PARALTLIST.
Called by Body of ELEMENTY}

VAR ALLGENERIC : BOOLEAN;

BEGIN
LIMITPOSITIONS.COMBINED := (PARALTLIST".CONNBONDS.CONNECTIONS=2);
WITH PARALTLIST".PRNTPOSNS" DO
IF LIMITPOSITIONS,COMBINED
THEN IF COMBINED
THEN LIMITPOSITIONS.COMBMEMS 2= COPYLIST(COMBMEMS)
ELSE BEGIN
LIMITPOSITIONS.COMBMEMS := NIL;
LISTPOSNS (LIMITPOSITIONS.COMBMEMS, MEMBERS, MEMBERS, MEMBERS)
END
ELSE IF COMBINED
THEN PROGERROR(19) {combined position set with connectivity <> 22}
ELSE LIMITPOSITIONS.MEMBERS := MEMBERS;
WITH PARALTLIST" DO
BEGIN
IF PARSTRUCT = NIL
THEN ALLGENERIC := TRUE

ELSE ALLGENERIC := (PARSTRUCT".PSVARIETY = GENERIC);
PARALTLIST := NEXT
END;
WHILE PARALTLIST <> NIL DO WITH PARALTLIST" DO
BEGIN
IF ALLGENERIC AND (PARSTRUCT <> NIL)
THEN ALLGENERIC == (PARSTRUCT".PSVARIETY = GENERIC);

IF LIMITPOSITIONS.COMBINED
THEN REDUCEC(LIMITPOSITIONS.COMBMEMS, PRNTPOSNS™)
ELSE WITH PRNTPOSNS® DO
IF COMBINED
THEN PROGERROR(20) { combined position set with connectivity <> 2}
ELSE LIMITPOSITIONS.MEMBERS := LIMITPOSITIONS.MEMBERS * MEMBERS;
PARALTLIST := NEXT
END;
WITH LIMITPOSITIONS DO
IF ALLGENERIC AND NOT COMBINED
THEN MEMBERS := MEM3ERS + [0]

¢ XIGN3ddV
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4194 END;

4195 { >

4196 T
4197 =
4198 m
4199 BEGIN {Body of Procedure ELEMENT 3} §
4200 OPENERS = [GLSQUARE, GOPENANG, GR, GQUEST, GSD, GPRIME, GLPARENI]; >
4201 TERMINATORS :' CGRPAREN, GAMPERSAND, GSB, GOSB, GSLASH, GSEMI, GELSE, GEND, GPERIOD, GAND, GOR];
4202 NEXTTOKEN;

4203 VALID := FALSE;

4204 REPEAT

4205 DELIMCHECK := CHECKDELIM(OPENERS);

4206 IF (DELIMCHECK=INVALIDTOKEN) AND (TOKEN.NATURE<>NOMENCLATURE)

4207 THEN ERROR(18,0)

4208 ELSE VALID := TRUE

4209 UNTIL VALID;

4210

4211 GATEPARENTPOSITIONS == NIL;

4212 IF DELIMCHECK = GLSQUARE THEN

4213 BEGIN

4214 GETLIMITPOSITIONS (PARALTLIST, LIMITPOSITIONS);

4215 IF NOVARIABLESUBTN(LIMITPOSITIONS)

4216 THEN WRITELN('Common definition of variable-substitution positions not possible.')
4217 ELSE BEGIN

4218 NEW(GATEPARENTPOSITIONS);

4219 ECTRSIZE := ECTRSIZE + 9;

4220 POSITIONSET (GATEPARENTPOSITIONS®, LIMITPOSITIONS, PARALTLIST".CONNBONDS, CONNEg?IONS, I
4221 IF PARALTLIST .CONNBONDS.CONNECTIONS = NOTSET =
4222 THEN BEGIN #
4223 IF GATEPARENTPOSITIONS ".COMBINED .
4224 THEN SETCONNBONDS (PARALTLIST ™ .CONNBONDS, 2) =z
4225 ELSE SETCONNBONDS (PARALTLIST".CONNBONDS, 1); m
4226 UPDATEPARALTCONNS (PARALTLIST) 3
4227 END; -
4228 NEXTTOKEN m
4229 END;

4230 VALID := FALSE;

4231 REPEAT

4232 DELIMCHECK := CHECKDELIM( OPENERS-LGLSQUARE]);

4233 IF (DELIMCHECK=INVALIDTOKEN) AND (TOKEN.NATURE <> NOMENCLATURE)
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4234
4235
4236
4237
4238
4239
4240
4241
4242
4243
4244
4245
4246
4247
4248
4249
4250
4251
4252
4253
4254
4255
4256
4257
4258
4259
4260
4261
4262
4263
4264
4265
4266
4267
4268
4269
4270
4271
4272
4273

THEN ERROR(24,0)
ELSE VALID := TRUE

UNTIL VALID

END;

IF DELIMCHECK=GOPENANG
THEN BEGIN
SELECTOR(GATEFREQUENCY, [O..MAXVARS], 8);
IF OPTIONALSUB THEN ADDZERO(GATEFREQUENCY);
NEXTTOKEN;
VALID := FALSE;
REPEAT
DELIMCHECK := CHECKDELIM( OPENERS - [GLSQUARE, GOPENANGI]);
IF (DELIMCHECK=INVALIDTOKEN) AND (TOKEN.NATURE <> NOMENCLATURE)
THEN ERROR(24,0)
ELSE VALID := TRUE
UNTIL VALID
END
ELSE WITH GATEFREQUENCY DO
BEGIN
TOPRANGE := NOTSET;
IF OPTIONALSUB THEN SUBRANGES := OPTFREQ
ELSE SUBRANGES := ESSENTFREQ
END;

CASE DELIMCHECK OF
GPRIME : CONCATENATETERMS (GATEPS);

GQUEST : BEGIN
NEW(GATEPS, UNKNOWN);
ECTRSIZE := ECTRSIZE + 6;
WITH GATEPS™ DO
BEGIN
PSVARIETY := UNKNOWN;
VISITED := FALSE;
PARENTGATE := NIL;
CHILDGATE := NIL
END
END;

¢ XION3ddVY
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4274

4275 GSD : READSD (GATEPS, INPUTMODE=TERMINAL); .
4276 >
4277 INVALIDTOKEN : TRANSLATENOMEN(GATEPS): 3
4278 m
4279 GR : BEGIN =
4280 SUBSTASVALUE (PARALTLIST); >
4281 GATEPS := NIL o
4282 END;

4283

4284 GLPAREN : BEGIN

4285 ALTNVLIST (NEWPARENTPSLIST (PARALTLIST), FALSE);

4286 WHILE CHECKDELIM( [GRPARENJ) = INVALIDTOKEN DO ERROR(14,0);

4287 GATEPS := NIL

4288 END

4289

4290 END; <{ of case }

4291

4292 IF GATEPS <> NIL THEN SETCOMBARS (PARALTLIST, GATEPS);

4293 IF DELIMCHECK <> INVALIDTOKEN THEN NEXTTOKEN; { TRANSLATENOMEN has taken NEXTTOKEN }

4294 WHILE CHECKDELIM( L[GLSQUAREJ+TERMINATORS)=INVALIDTOKEN DO ERROR(24,0);

4295 IF TOKEN,DELIMVAL = GLSQUARE THEN MODIFYCHILDPOSITIONS (PARALTLIST);

4296 WHILE CHECKDELIM(TERMINATORS)=INVALIDTOKEN DO ERROR(24,0)

4297 END;

4298 { of Procedure ELEMENT

4299 }

4300 M
4301 &
4302 =
4303 { ) —
4304 PROCEDURE ALTNTVE (VAR PARALTLIST : PPALTBARS; =2
4305 OPTIONALSUB : BOOLEAN); il
4306 >
4307 { Called once for each alternative in a definition expresssion 4
4308 and cycles round any number of levels of further substitution. Beyond the ph
4309 very first level, the bond type attachment is NOTSPECIFIED until the child

4310 structure itself is reached (in ELEMENT).

4311 At the end of each cycle, the former PARALTLIST

4312 js destroyed as a new one is created. The last one remaining is passed back

4313 (via the VAR parameter) to ALTNVLIST, where it is destroyed.
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4314
4315
4316
4317
4318
4319
4320
4321
4322
4323
4324
4325
4326
4327
4328
4329
4330
4331
4332
4333
4334
4335
4336
4337
4338
4339
4340
4341
4342
4343
4344
4345
4346
4347
4348
4349
4350
4351
4352
4353

Called by ALTNVLISTY)

VAR DELIMCHECK : DELIMTYPE;
coms : PCOMBINLIST;
NEWPARALTLIST,
PTR : PPALTBARS;
FUNCTION ALREADYINLIST(PTRPS ¢ PTRPSTYPE;
PARALTLIST : PPALTBARS) : BOOLEAN;

{ Returns TRUE if PTRPS is the PARSTRUCT field of any item in PARALTLIST.
Called by ADDCOMBINPSS}

VAR PSFOUND : BOOLEAN;

BEGIN
PSFOUND := FALSE;
WHILE (PARALTLIST <> NIL) AND NOT PSFOUND DO WITH PARALTLIST™ DO
BEGIN
PSFOUND := PARSTRUCT = PTRPS;
PARALTLIST := NEXT
END;
ALREADYINLIST := PSFOUND
END;

PROCEDURE ADDPARALT (VAR NEWPARALTLIST : PPALTBARS;
NEWPARENT : PTRPSTYPE);

{ Adds one new item to NEWPARALTLIST, setting the ALTBAR field to NIL (because,
as SB and 0SB have a higher precedence than /, there cannot be any
alternatives for this level)

Called by ADDCOMBINPSS}

VAR NEWPA : PPALTBARS;

BEGIN

¢ XIAN3ddVv
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4354
4355
4356
4357
4358
4359
4360
4361
4362
4363
4364
4365
4366
4367
4368
4369
4370
4371
4372
4373
4374
4375
4376
4377
4378
4379
4380
4381
4382
4383
4384
4385
4386
4387
4388
4389
4390
439N
4392
4393

NEW (NEWPA);
WITH NEWPA® DO
BEGIN
PARSTRUCT := NEWPARENT;
ALTBAR := NIL;
CONNBONDS .CONNECTIONS := NOTSET;
COPYCHILDPS := FALSE;
NEW(PRNTPOSNS) ;
ECTRSIZE := ECTRSIZE + 9;
PRNTPOSNS“.COMBINED := FALSE;
GETAVAILABLEPOSITIONS (PARSTRUCT, PRNTPOSNS®.MEMBERS, 1);
NEXT := NEWPARALTLIST
END;
NEWPARALTLIST := NEWPA
END;

PROCEDURE ADDCOMBINPSS (COMBIN
VAR NEWPARALTLIST

PCOMBINLIST;
PPALTBARS);

{ Adds to NEWPARALTLIST the partial structures pointed to by the combination
in COMBIN, If COMBIN is non-BOTTOMBAR then the procedure calls itself recursively
for each of the ALTERNATIVES. A check is made (FUNCTION ALREADYINLIST) to
prevent the same PS being included in the list more than once.
If COMBIN is BOTTOMBAR, NEWPARALT is used to insert the new item in the
list.
Called by Body of ALTNTVE}

VAR ALTERN : PALTERNLIST;

BEGIN
IF COMBIN".BOTTOMBAR
THEN IF ALREADYINLIST(COMBIN".CHILDPS, NEWPARALTLIST)
THEN {don't duplicatel}
ELSE ADDPARALT(NEWPARALTLIST, COMBIN".CHILDPS)
ELSE BEGIN
ALTERN := COMSIN" . ALTERNATIVES;
REPEAT
ADDCOMBINPSS (ALTERN".COMBINATION, NEWPARALTLIST);

¢ XIAN3ddV
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4394
4395
4396
4397
4398
4399
4400
4401
4402
4403
4404
4405
4406
4407
4408
4409
4410
4611
4412
4413
4414
4415
4416
4417
4418
4419
4420
4421
4422
4423
4424
4425
4426
4427
44238
4429
4430
4431
4432
4433

ALTERN := ALTERN®.NEXT
UNTIL ALTERN = NIL
END
END;

BEGIN {Body of Procedure ALTNTVE}
REPEAT
REPEAT ELEMENT (PARALTLIST, OPTIONALSUB)
UNTIL CHECKDELIM(LGAMPERSANDI)=INVALIDTOKEN;
DELIMCHECK := CHECKDELIM(LGSB,G0SB1);
IF DELIMCHECK <> INVALIDTOKEN THEN
BEGIN
NEWPARALTLIST := NIL;
WHILE PARALTLIST <> NIL DO
BEGIN
IF PARALTLIST"_.ALTBAR = NIL
THEN COMB := PARALTLIST".PARSTRUCT".CHILDGATE
ELSE COMB := PARALTLIST " .ALTBAR".COMBINATION;
WHILE COMB <> NIL DO
BEGIN
ADDCOMBINPSS (COMB, NEWPARALTLIST);
COMB = COMB".NEXT
END;
PTR := PARALTLIST".NEXT;
DISPOSE (PARALTLIST);
PARALTLIST := PTR
END;
PARALTLIST := NEWPARALTLIST;
OPTIONALSUB := DELIMCHECK = GOSB
END
UNTIL DELIMCHECK=INVALIDTOKEN
END;
{ of Procedure ALTNTVE

€ XIGN3ddV
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4434
4435
4436
4437
4438
4439
4440
4441
4442
4443
L4lL4
4445
4446
4447
4448
4449
4450
4451
4452
4453
4454
4455
4456
4457
4458
4459
4460
4461
4462
4463
4464
4465
4466
4467
4468
4469
4470
4471
4472
4473

FUNCTION PPOSNS (DUMMYCOMBIN : PCOMBINLIST;
NEWPARENT  : PTRPSTYPE;
DUMMYSUBST : SUBSTITUENT) : PTGROUPMEMS;

{ Returns an appropriate parent positions set for NEWPARENT, after considering
the positions available in it for the appropriate MAGNITUDE, and those
positions specified for substitution in DUMMYCOMBIN. Outputs appropriate
error messages if incompatibilities are detected.

Called by ADDFURTHERSUBTNY}

VAR AVAILPOSNS : ARRAY[1..3] OF INTEGSET;
POSNS : PTGROUPMEMS;
LMAG : TBONDMAG;

FUNCTION FINDBOTTOMC(CALTERN
FUNCTION MAG

PALTERNLIST;
TBONDMAG) : TBONDMAG;

{ Traces down all the aternatives in the list headed by ALTERN using the formal
function MAG. Returns the largest bond magnitude.
Called by LMAGNOCHECKS

LMAGCHECKSY
VAR LBOND,
MBOND : TBONDMAG;
COMB : PCOMBINLIST;
BEGIN

LBOND := 0;
WHILE ALTERN <> NIL DO
BEGIN
COMB := ALTERN".COMBINATION;
WHILE COMB <> NIL DO
BEGIN
MBOND := MAG(COMB);
IF MBOND > LBOND THEN LBOND := MBOND;
COMB := COMB".NEXT
END;
ALTERN := ALTERN"NEXT
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END;
FINDBOTTOM := LBOND
END;

FUNCTION LMAGNOCHECKS(COMBIN : PCOMBINLIST) : TBONDMAG;

{ Traces down COMBIN by calling itself recursively via FINDBOTOM.
At the bottom bar, returns the largest bond MAGNITUDE,
Called by LMAGCHECKS
FINDBOTTOM (as formal parameter) }

VAR LMAG : TBONDMAG;

BEGIN
IF COMBIN".BOTTOMBAR
THEN WITH COMBIN®, CONNBONDS DO
CASE CONNECTIONS OF
NOTSET : LMAG := 1;

0 : LMAG = 0;
1 : LMAG := MAGNITUDE(BOND);
2 : BEGIN

LMAG := MAGNITUDE (BONDA);

IF MAGNITUDE (BONDB) > LMAG

THEN LMAG := MAGNITUDE(BONDB)
END

END

ELSE LMAG := FINDBOTTOM(COMBIN".ALTERNATIVES, LMAGNOCHECKS);
LMAGNOCHECKS := LMAG
END;

FUNCTION LMAGCHECKS (COMBIN : PCOMBINLIST) : TBONDMAG;

{ Traces down COMBIN, calling itself recursively via FINDBOTTOM,
until it encounters a bar containing a PARENTPOSITIONS field,

or reaches the bottom of the gate. In either case, calls LMAGNOCHECKS

to obtain the lLargest bond magnitude from the
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bottom of the gate, and ensures that the PARENTPOSITIONS field (if given) is

a subset of the positions available for this magnitude. The value of the
magnitude is returned.

Called by PPOSNS
FINDBOTTOM (as formal parameter))

VAR LMAG : TBONDMAG;

BEGIN
IF COMBIN".PARENTPOSITIONS <> NIL
THEN BEGIN
LMAG := LMAGNOCHECKS (COMBIN);
WITH COMBIN", PARENTPOSITIONS" DO
IF COMBINED
THEN CHECKALLWITHINC(COMBMEMS, AVAILPOSNSLCLMAG], 3)
ELSE IF MEMBERS <= AVAILPOSNSCLMAG]
THEN { specified positions are all available }
ELSE FAILURE(49, DUMMYSUBST, D)
END
ELSE IF COMBIN".BOTTOMBAR
THEN LMAG := LMAGNOCHECKS (COMBIN)
ELSE LMAG := FINDBOTTOM(COMBIN" _ALTERNATIVES, LMAGCHECKS);
LMAGCHECKS := LMAG
END;

BEGIN {Body of PPOSNS}

FOR LMAG := 1 TO 3 DO GETAVAILABLEPOSITIONS (NEWPARENT, AVAILPOSNSCLMAG], LMAG);

IF AVAILPOSNSC1] = [1
THEN FAILURE (50, DUMMYSUBST, ° ";
WITH DUMMYCOMBIN" DO
IF PARENTPOSITIONS".COMBINED
THEN BEGIN
LMAG := LMAGCHECKS (DUMMYCOMBIN) ;
PPOSNS := PARENTPOSITIONS
END
ELSE IF PARENTPOSITIONS".MEMBERS = [1..MAXCT]
THEN BEGIN
IF NOT DUMMYCOMBIN".BOTTOMBAR
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THEN LMAG := FINDBOTTOM(DUMMYCOMBIN".ALTERNATIVES, LMAGCHECKS);
NEW(POSNS);

ECTRSIZE := ECTRSIZE + 9;
POSNS~".COMBINED := FALSE;
POSNS " .MEMBERS := AVAILPOSNSCLMAG];
PPOSNS := POSNS
END
ELSE BEGIN

LMAG := LMAGCHECKS (DUMMYCOMBIN);
PPOSNS := PARENTPOSITIONS

END

END;
{ of PPOSNS

PROCEDURE ADDFURTHERSUBTN (COMBINBAR
DUMMYPS

PCOMBINLIST;
PTRPSTYPE);

{ Copies the further substitution on DUMMYPS onto the PSs at the bottom of
COMBINBAR.
Called by Body of ALTNVLIST)

VAR ALTERNBAR : PALTERNLIST;
FSUBCOMB : PCOMBINLIST;

BEGIN
WHILE COMBINBAR <> NIL DO WITH COMBINBAR™ DO
BEGIN
IF BOTTOMBAR
THEN BEGIN
FSUBCOMB := DUMMYPS" . CHILDGATE;
REPEAT
COPYCOMBAR ({newcombar} CHILDPS®.CHILDGATE,
{oldcombar} FSUBCOMB,

{lastcomblayer} NIL,

{lastpposns} PPOSNS (FSUBCOMB, CHILDPS, DUMMYPS".SUBSTNAME),
{prntps} CHILDOPS,

{firstbar} TRUE,

'€ XIAN3ddY
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{omitpg} DEFNTABLEENTRY (CHILDPS),
{copypss} FALSE);
FSUBCOMB := FSUBCOMB™ .NEXT

UNTIL FSUBCOMB = NIL
END
ELSE BEGIN
ALTERNBAR := ALTERNATIVES;
REPEAT
ADDFURTHERSUBTN (ALTERNBAR" .COMBINATION, DUMMYPS);
ALTERNBAR := ALTERNBAR".NEXT
UNTIL ALTERNBAR = NIL
END;
COMBINBAR := NEXT
END
END;

BEGIN { Body of Procedure ALTNVLIST 2
REPEAT
PARALTLIST := NIL;
READPTR := PARENTPSLIST;
WHILE READPTR <> NIL DO

BEGIN

NEW (NEWALTERNATIVE);

ECTRSIZE := ECTRSIZE + 4;

NEWALTERNATIVE".COMBINATION := NIL;

NEWALTERNATIVE" .NEXT := READPTR".COMBINS".ALTERNATIVES;

READPTR".COMBINS " ALTERNATIVES := NEWALTERNATIVE;

NEW(WRITEPTR);

WRITEPTR®.PARSTRUCT := READPTR".PARSTRUCT;
WRITEPTR".CONNBONDS := READPTR".CONNBONDS;
WRITEPTR®.PRNTPOSNS := READPTR".PRNTPOSNS;
WRITEPTR".ALTBAR := NEWALTERNATIVE;

IF READPTR".COPYCHILDPS
THEN WRITEPTR".COPYCHILDPS := TRUE
ELSE IF READPTR".FURTHERSUB = NIL
THEN WRITEPTR".COPYCHILDPS := FALSE

ELSE WRITEPTR".COPYCHILDPS := READPTR".FURTHERSUB",CHILDGATE <> NIL;
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L4634 WRITEPTR™.NEXT := PARALTLIST;

4635 PARALTLIST := WRITEPTR;

4636

4637 READPTR := READPTR".NEXT

4638 END;

4639 ALTNTVE (PARALTLIST, OPTIONALSUB);

4640 WHILE PARALTLIST <> NIL DO

4641 BEGIN

4642 WRITEPTR := PARALTLIST " .NEXT;

4643 DISPOSE(PARALTLIST);

4644 PARALTLIST := WRITEPTR

4645 END;

4646

4647 READPTR := PARENTPSLIST;

4648 WHILE READPTR <> NIL DO WITH READPTR"™ DO
4649 BEGIN

4650 IF FURTHERSUB <> NIL

4651 THEN IF FURTHERSUB".CHILDGATE <> NIL
4652 THEN ADDFURTHERSUBTN(COMBINS",ALTERNATIVES".COMBINATION, FURTHERSUB);
4653 READPTR := NEXT

4654 END

4655

4656 UNTIL CHECKDELIM(LGSLASHI)=INVALIDTOKEN;
4657 WHILE PARENTPSLIST <> NIL DO

4658 BEGIN

4659 READPTR := PARENTPSLIST".NEXT;

4660 DISPOSE (PARENTPSLIST);

4661 PARENTPSLIST := READPTR

4662 END

4663 END;

4664

4665 { OF PROCEDURE ALTNVLIST
4666 Ak hhkkhkkhhhhhkhhkAhkkhhkhhhhhhhhhhkhhhhhhhkihhhhhhhhkhkk Ak kkkhhkhkkkhkhkhrhkhkkhhkhhhhkkkhhkih)
4667

4668

4669

4670

4671

4672

4673 T LD Lttty e e T e I e P T
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PROCEDURE ASSIGNMENTSTMNT

H

L g e L T T T S T P e e ey S
PROCEDURE ASSIGNMENTSTMNT;

{ Analyses an assignment statement.
Called by STATEMENT)

i€ XIAN3ddVY

VAR SELECTEDFREQ : INTRECORD;

FUNCTION ASSGNTOP : TSELECTMODE;

{ Returns the value of an assignment operator.
Called by SUBSTASSIGNMENT
MULTASSIGNMENTY

BEGIN
WHILE CHECKDELIM(LGDEQ,GSEQ,GHASHEQ,GDOLEQ,GEQUALS]) = INVALIDTOKEN DO ERROR(32,0);
CASE TOKEN.DELIMVAL OF
GEQUALS : ASSGNTOP := INDEPENDENT;
GSEQ ASSGNTOP :
GDEQ ASSGNTOP :
GDOLEQ ASSGNTOP :
GHASHEQ : ASSGNTOP :
END
END;

= ALLDIFF;
= NOTALLSAME;
= NOTALLDIFF

{ b
PROCEDURE SUBSTGROUP(VAR GROUPMEMS : TGROUPMEMS;

LIMITSET s INTEGSET;

ERRORCODE : INTEGER);

Y313Y¥dYIINI IVSN39

{ Analyses a substituent group, all members of which must fall in LIMIfSET.
Called by SUBSTASSIGNMENTY)
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LABEL 10;
VAR TERMINATORS : DELIMSET;
CONNECTIVITY : TCONNS;

PROCEDURE REVISELIMITS(VAR LIMITSET
CONNECTIVITY

: INTEGSET;

: TCONNS);

{ Removes those elements in LIMITSET for which the connectivity shown in
RDECLARATIONTABLE is not compatible with CONNECTIVITY)

VAR SUBST : SUBSTITUENT;

BEGIN
FOR SUBST := 1 TO MAXVARS DO
IF SUBST IN LIMITSET
THEN WITH RDECLARATIONTABLELSUBSTI".CONNBONDS DO
IF (CONNECTIONS=CONNECTIVITY) OR (CONNECTIONS=NOTSET)

THEN {would be compatiblel}
ELSE LIMITSET := LIMITSET - [SUBST]

END;

PROCEDURE CHECKCOMPATABILITY(GROUP
CONNECTIVITY

INTEGSET;
TCONNS);

{ Checks that the substituents in GROUP have compatible CONNECTIVITY )}
VAR SUBST : SUBSTITUENT;

BEGIN
IF CONNECTIVITY = NOTSET
THEN FOR SUBST := 1 TO MAXVARS DO
IF SUBST IN GROUP
THEN WITH RDECLARATIONTABLELSUBST1", CONNBONDS DO
IF CONNECTIONS <> NOTSET
THEN CONNECTIVITY := CONNECTIONS;
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IF CONNECTIVITY = NOTSET

THEN {still no information on connectivity. No compatability checking possible}
ELSE FOR SUBST := 1 TO MAXVARS DO

IF SUBST IN GROUP

>
THEN WITH RDECLARATIONTABLECSUSSTI" DO 3
IF CONNBONDS.CONNECTIONS = NOTSET =
THEN BEGIN E
SETCONNBONDS (CONNBONDS, CONNECTIVITY); -
UPDATEPPSCONNS (RDECLARATIONTABLELSUBSTI) .
END
ELSE IF CONNSONDS.CONNECTIONS = CONNECTIVITY
THEN {compatible}
ELSE FAILURE(51, O, ' D)
END;
FUNCTION LISTSMATCH(SUBSTA, SUBSTB : SUBSTITUENT) : BOOLEAN;
{ Checks that the declarations for SUBSTA and SU3STB all refer to the same PSs }
VAR ADECNS,
BDECNS : PPSLIST;
FOUND : BOOLEAN;
BEGIN
ADECNS := RDECLARATIONTABLE[SUBSTA]; &
REPEAT =
BDECNS := RDECLARATIONTABLELSUBSTB]; %
REPEAT =
FOUND == (ADECNS".PARSTRUCT = BDECNS".PARSTRUCT) AND (ADECNS <> BDECNS); =
BDECNS := BDECNS .NEXT =
UNTIL FOUND OR (BDECNS = NIL); ?
IF FOUND =
THEN ADECNS := ADECNS™.NEXT -
ELSE BEGIN by
ERROR(37,0);
ADECNS := NIL
END

UNTIL ADECNS = NIL;
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LISTSMATCH := FOUND
END;

PROCEDURE SUBSTCOMBINATION (VAR COMBMEMS : PDOUBLIST);
{ Analyses a substituent combination }
VAR SUBCOMB : PDOUBLIST;

BEGIN
NEW (SUBCOMB) ;
NEXTTOKEN;
WHILE CHECKDELIM(LGR]) = INVALIDTOKEN DO ERROR(26,0);
NEXTTOKEN;
CHECKVALIDINT (LIMITSET,35);
SUBCOMB".FIRST := TOKEN.INTEGVAL;
NEXTTOKEN;
WHILE CHECKDELIM(CLGPLUS]) = INVALIDTOKEN DO ERROR(36, 0);
NEXTTOKEN;
WHILE CHECKDELIM(LGRI) = INVALIDTOKEN DO ERROR(26, 0);
NEXTTOKEN;
WITH SuUsCOMB~ DO

REPEAT

CHECKVALIDINT(LIMITSET, 35);

SECOND := TOKEN.INTEGVAL

UNTIL LISTSMATCHCFIRST, SECOND) AND LISTSMATCH(SECOND, FIRST);
NEXTTOKEN;
WHILE CHECKDELIM(CCGCOMMA] + TERMINATORS) = INVALIDTOKEN DO ERROR(24, 0);
SUSCOMB " .NEXT := COMBMEMS;
COMBMEMS := SUBCOMSB
END;

BEGIN { Body of Procedure SUBSTGROUP }

TERMINATORS := L[GNOTEQ,GEQUALS,GDEQ, GSEQ, GDOLEQ, GHASHEQ, GPERIOD];
LOOKAHEAD;

CHECKVALIDINT (LIMITSET, ERRORCODE);
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CONNECTIVITY := RDECLARATIONTABLELTOKEN.INTEGVALI".CONN3ONDS.CONNECTIONS;
LOOKAHEAD

10:
WHILE CHECKDELIM(LCGPLUS, GCOMMA, GHYPHENJ+TERMINATORS)=INVALIDTOKEN DO ERROR(24,0);
GROUPMEMS,COMBINED := TOKEN.DELIMVAL = GPLUS;
IF GROUPMEMS.COMBINED
THEN CASE CONNECTIVITY OF
0, 2 : BEGIN

ERROR(30,0);
GOTO 10
END;
NOTSET,
1 : BEGIN
REVISELIMITS (LIMITSET, 1);
GROUPMEMS .COMBMEMS := NIL;
REPEAT SUBSTCOMBINATION (GROUPMEMS,COMBMEMS)
UNTIL CHECKDELIM(LGCOMMAI)=INVALIDTOKEN
END
END
ELSE BEGIN
IF CONNECTIVITY <> NOTSET THEN REVISELIMITSC(LIMITSET, CONNECTIVITY);
NEXTTOKEN;

GROUPRANGE (GROUPMEMS .MEMBERS, LIMITSET, ERRORCODE);
CHECKCOMPATABILITY (GROUPMEMS .MEMBERS, CONNECTIVITY)

END;
WHILE CHECKDELIM(TERMINATORS)=INVALIDTOKEN DO ERROR(24,0)
END; ‘
{ of Procedure SUSSTGROUP
}
{ }

FUNCTION POINTERLIST(GROUPMEMS : TGROUPMEMS) : PPSLIST;

VAR READPTR,

WRITEPTR,
LISTPTR : PPSLIST;
SUBST : SUBSTITUENT;
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{ Sets up a Linked List of declarations for use in gate-setting.
One element in the List represents one declaration of one substituent,
so the same parent may appear several times in the list.

The List is built up from the entries in RDECLARATIONTABLE,
Called by SUBSTASSIGNMENT)

PROCEDURE GETBINFO(VAR BONDB : BONDORDER;
VAR POSNSB : INTEGSET;
BPTR : PPSLIST;
PARENTPS ¢ PTRPSTYPE);

{ Obtains bond order and positions from the second substituent of a combination.
They are compiled from the information given in all the items in the BPTR
List which reference PARENTPS.
Called by ADDCOMBSUBS)

VAR FAILSTRING : STRING4;

BEGIN
BONDB := NOTSPECIFIED;
POSNSB := []1;
WHILE BPTR <> NIL DO WITH BPTR"™ DO
BEGIN
IF PARSTRUCT = PARENTPS THEN
BEGIN
IF PRNTPOSNS"~.COMBINED
THEN PROGERROR(22) {COMBINED position set in combined substituent}
ELSE POSNS3 := POSNSB + PRNTPOSNS".MEMBERS;
CASE CONNBONDS.CONNECTIONS OF
NOTSET : ; ’
0, 2 : PROGERROR(26); {Only connectivity of 1 permitted in combined substituents}
1 « IF CONNBONDS.BOND <> NOTSPECIFIED
THEN BEGIN
BONDB := BONDMATCHARRAYLCONNBONDS.BOND, BONDB];
IF BONDB = NOTSPECIFIED
THEN BEGIN
FAILSTRING[1] := BONDSTRINGLCONN3ONDS.80ND, 11;
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FAILSTRINGL2] := BONDSTRINGLCONNSONDS.BOND, 21;
FAILSTRINGL3] := BONDSTRINGL[BOND3, 11;
FAILSTRINGL4] := BONDSTRINGIBONDB, 2];
FAILURE(42, 0, FAILSTRING)

END
END
END
END;

BPTR := NEXT

END;
IF POSNSB = [J THEN PROGERROR(25)
END;
PROCEDURE ADDCOMBSUBS (APTR,

BPTR PPSLIST;

VAR LISTPTR : PPSLIST);

{ Adds a substituent combination to the PPSLIST.
Called by Body of POINTERLISTY)

VAR WRITEPTR : PPSLIST;
POSNSA,
POSNSB,
POSNSC
MAGSUM

INTEGSET;
INTEGER;

BEGIN
NEW(WRITEPTR);
WITH WRITEPTR™ DO
BEGIN
PARSTRUCT := APTR".PARSTRUCT;
FURTHERSUB := NIL;
WITH CONNBONDS DO
BEGIN
CONNECTIONS := 2;
CASE APTR".CONNBONDS.CONNECTIONS OF
NOTSET = BONDA := NOTSPECIFIED;
0, 2 : PROGERROR(23); {connectivity must
1 « BONDA := APTR".CONNBONDS.BOND

be 1 for combined substituents)
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END;
GETBINFO(BOND3, POSNSB, BPTR, PARSTRUCT)
END;
WITH APTR™.PRNTPOSNS”™ DO
IF COMBINED
THEN PROGERROR(24) {COMBINED position set with combined substituents}
ELSE POSNSA := MEMBERS;
IF POSNSA * POSNS3 = [1]
THEN POSNSC := [1]
ELSE BEGIN .
WITH CONNBONDS DO MAGSUM := MAGNITUDE (BONDA) + MAGNITUDE (30NDB);
IF MAGSUM <= 3
THEN GETAVAILABLEPOSITIONS (PARSTRUCT, POSNSC, MAGSUM)
ELSE POSNSC := [3J;
POSNSC 2= POSNSA * POSNSB * POSNSC
END;
NEW (PRNTPOSNS);
ECTRSIZE := ECTRSIZE + 9;
WITH PRNTPOSNS™ DO
BEGIN
COMBINED := TRUE;
COMBMEMS := NIL;
LISTPOSNS (COMBMEMS, POSNSA, POSNSB, POSNSC)
END;
NEW(COMBINS, TRUE);
ECTRSIZE := ECTRSIZE + 11;
WITH COMBINS™ DO
BEGIN
PARENTPOSITIONS := PRNTPOSNS;
FREQUENCY.TOPRANGE := NOTSET;
FREQUENCY.SUBRANGES := ESSENTFREQ;
BOTTOMBAR := FALSE;
ALTERNATIVES := NIL;
NEXT := PARSTRUCT ".CHILDGATE
END;
PARSTRUCT".CHILDGATE := WRITEPTR".COMBINS;
COPYCHILDPS := FALSE;
NEXT == LISTPTR
END;
LISTPTR := WRITEPTR

¢ XIAN3ddV

d313¥4Y3ILINT TYSNIY



2lg obed

4994
4995
4996
4997
4998
4999
5000
5001
5002
5003
5004
5005
5006
5007
5008
5009
5010
5011
5012
5013
5014
5015
5016
5017
5018
5019
5020
5021
5022
5023
5024
5025
5026
5027
5028
5029
5030
5031
5032
5033

END;

PROCEDURE ADDDEFNTABLE (VAR LISTPTR
SuBsST

PPSLIST;
SUBSTITUENT);

{ Adds the RDEFINITIONTABLE for SUBST to the PPSLIST in LISTPTR. If the SUBST
has already been defined then the COMBINS is taken from RDEFINITIONTABLE,

otherwise a new one is created and
Called by Body of POINTERLISTY)

VAR WRITEPTR : PPSLIST;

BEGIN
NEW(WRITEPTR);
WITH WRITEPTR"™ DO
BEGIN
PARSTRUCT := NIL;
FURTHERSUB := NIL;
NEW(PRNTPOSNS);
ECTRSIZE := ECTRSIZE + 9;
PRNTPOSNS“.COMBINED := FALSE;
PRNTPOSNS " MEMBERS := [1..MAXCT];
SETCONNBONDS (CONNBONDS, LISTPTR".
COPYCHILDPS := FALSE;
NEXT := LISTPTR;
IF RDEFINITIONTABLELSUBST] = NIL
THEN BEGIN
NEW (COMBINS, TRUE);
WITH COMBINS® DO
BEGIN
BOTTOMBAR := FALSE;
ALTERNATIVES := NIL;
NEXT := NIL;

entered into RDEFINITIONTABLE.

CONNBONDS .CONNECTIONS);

PARENTPOSITIONS := PRNTPOSNS;
FREQUENCY.TOPRANGE := NOTSET;
FREQUENCY.SUBRANGES := NIL

END;

RDEFINITIONTABLELSUBST] := COMBINS

€ XIAN3ddV '
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END
ELSE COMBINS := RDEFINITIONTABLELSUBST]
END;
LISTPTR := WRITEPTR
END;

BEGIN {Body of POINTERLIST}
LISTPTR := NIL;
IF GROUPMEMS.COMBINED
THEN WHILE GROUPMEMS.COMBMEMS <> NIL DO WITH GROUPMEMS DO
BEGIN
READPTR := RDECLARATIONTABLELCOMBMEMS",FIRST];
WHILE READPTR <> NIL DO
BEGIN

ADDCOMBSUBS (READPTR, RDECLARATIONTABLELCOMBMEMS™,SECOND], LISTPTR);

READPTR := READPTR™.NEXT
END;
COMBMEMS := COMBMEMS"  NEXT
END
ELSE FOR SUBST := 1 TO MAXVARS DO IF SUBST IN GROUPMEMS_MEMBERS
THEN BEGIN
READPTR := RDECLARATIONTABLE[LSUBST];
WHILE READPTR <> NIL DO
BEGIN
NEW(WRITEPTR);
WRITEPTR" := READPTR";
IF WRITEPTR".COMBINS = NIL

THEN PROGERROR(21); {beclaration without combination barl}

WRITEPTR".NEXT == LISTPTR;
LISTPTR := WRITEPTR;
READPTR := READPTR".NEXT
END;
ADDDEFNTABLE(LISTPTR, SUBST)
END;
POINTERLIST := LISTPTR
END;
{of FUNCTION POINTERLIST
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5075
5076
5077 PROCEDURE SUBSTASSIGNMENT;
5078
5079 { Analyses a substituent assignment.
5080 Called by body of ASSIGNMENTSTMNTY
5081
5082 VAR GROUPMEMS : TGROUPMEMS;
5083 PARENTPSLIST : PPSLIST;
5084 DELPTR : PDOUBLIST;
5085
5086 BEGIN
5087 SUBSTGROUP (GROUPMEMS, DECLSUBS, 1);
5088 IF ASSGNTOP <> INDEPENDENT THEN
5089 WRITELN('Non=independent assignment not yet implemented'):
5090 PARENTPSLIST := POINTERLIST(GROUPMEMS);
509 ALTNVLIST (PARENTPSLIST, FALSE);
5092 WITH GROUPMEMS DO IF COMBINED
5093 THEN WHILE COMBMEMS <> NIL DO
5094 BEGIN
5095 DEFNSUBS := DEFNSU3S + [COMBMEMS™.FIRST, COMBMEMS"_.SECONDI;
5096 DELPTR := COMBMEMS;
5097 COMBMEMS := COMBMEMS™ .NEXT;
5098 DISPOSE(DELPTR)
5099 END
5100 ELSE DEFNSUBS := DEFNSUBS + MEMBERS
5101 END;
5102
5103
5104
5105 {
2186 PROCEDURE MULTASSIGNMENT;
107
5108 { Analyses a multiplier assignment.
5109 Called by Body of ASSIGNMENTSTMNT}
5110
5111 VAR MULT : MULTIPLIER;
5112 DEFINEDMULTS : INTEGSET;

5113 MULTVALUES,
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5114
5115
5116
5117
5118
5119
5120
5121
5122
5123
5124
5125
5126
5127
5128
5129
5130
5131
5132
5133
5134
5135
5136
5137
5138
5139
5140
5141
5142
5143
5144
5145
5146
5147
5148
5149
5150
5151
5152
5153

MULTVALCOPY : INTRECORD;

PROCEDURE COPYLIST(MULTVALUES ¢ INTRECORD;
VAR MULTVALCOPY : INTRECORD);

{ Copies a List of values for a multiplier.
Called by body of MULTASSIGNMENTY}

VAR NEWITEM,
LASTITEM : PDOUBLIST;

BEGIN
MULTVALCOPY.TOPRANGE := MULTVALUES.TOPRANGE;
MULTVALCOPY.SUBRANGES := NIL;
WHILE MULTVALUES.SUSRANGES <> NIL DO
BEGIN
NEW(NEWITEM);
ECTRSIZE := ECTRSIZE + 6;
WITH NEWITEM™ DO
BEGIN
FIRST := MULTVALUES.SUBRANGES®,.FIRST;
SECOND := MULTVALUES.SUBRANGES".SECOND;
NEXT := NIL
END;
IF MULTVALCOPY,.SUBRANGES = NIL
THEN MULTVALCOPY.SUBRANGES := NEWITEM
ELSE LASTITEM".NEXT := NEWITEM;
LASTITEM := NEWITEW;
MULTVALUES .SUBRANGES := MULTVALUES,SUBRANGES™.NEXT
END
END;

PROCEDURE ADDITEM(VAR NEWITEM,
NEWLIST = PDOUBLIST);

{ Inserts NEWITEM into NEWLIST.

¢ XION3ddY
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5154 Called by COMBINEVALUESY

5155

5156 VAR NEWLISTITEM : PDOUBLIST;

5157

5158 BEGIN

5159 NEWLISTITEM == NEWITEM;

5160 NEWITEM := NEWITEM".NEXT;

5161 NEWLISTITEM".NEXT := NEWLIST;

5162 NEWLIST := NEWLISTITEM

5163 END;

5164

5165

5166

5167 PROCEDURE COMBINEVALUES (VAR TABLEVALUES : INTRECORD;

5168 NEWVALUES : INTRECORD);

5169

5170 { Combines the NEWVALUES just obtained with those already in TABLEVALUES.
5171 Called by Body of MULTASSIGNMENT )

5172

5173 VAR NEWLIST,

5174 NEWITEM : PDOUBLIST;

5175 FINISHED : BOOLEAN;

5176

5177 BEGIN

5178 IF (TABLEVALUES.TOPRANGE) = NOTSET

5179 THEN TABLEVALUES.TOPRANGE := NEWVALUES.TOPRANGE

5180 ELSE IF NEWVALUES.TOPRANGE = NOTSET

5181 THEN { leave TABLEVALUES.TOPRANGE as it is 2

5182 ELSE IF NEWVALUES.TOPRANGE < TABLEVALUES.TOPRANGE

5183 THEN TABLEVALUES,TOPRANGE := NEWVALUES.TOPRANGE;
5184 NEWLIST := NIL;

5185 WHILE NOT ((TABLEVALUES.SUBRANGES = NIL) AND (NEWVALUES.SUSRANGES = NIL)) DO
5186 IF TABLEVALUES.SUBRANGES = NIL

5187 THEN ADDITEM(NEWVALUES.SUBRANGES, NEWLIST)

5188 ELSE IF NEWVALUES.SUBRANGES = NIL

5189 THEN ADDITEM(TABLEVALUES.SUBRANGES, NEWLIST)

5190 ELSE IF TABLEVALUES.SUSRANGES".FIRST > NEWVALUES.SUSRANGES".FIRST
5191 THEN ADDITEM(TABLEVALUES.SUSRANGES, NEWLIST)
5192 ELSE ADDITEM(NEWVALUES.SUBRANGES, NEWLIST);

5193 IF NEWLIST <> NIL
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5194
5195
5196
5197
5198
5199
5200
5201
5202
5203
5204
5205
5206
5207
5208
5209
5210
5211
5212
5213
5214
5215
5216
5217
5218
5219
5220
5221
5222
5223
5224
5225
5226
5227
5228
5229
5230
5231
5232
5233

THEN BEGIN
TABLEVALUES.SUBRANGES := NEWLIST;
NEWLIST == NEWLIST".NEXT;
TABLEVALUES.SUBRANGES " NEXT := NIL
END
ELSE TABLEVALUES.SUBRANGES := NIL;
WHILE NEWLIST <> NIL DO
BEGIN
NEWITEM := NEWLIST;
NEWLIST := NEWLIST .NEXT;
IF NEWITEM".FIRST > TABLEVALUES.SUBRANGES".SECOND + 1
THEN BEGIN
NEWITEM® _NEXT := TABLEVALUES.SUBRANGES;
TABLEVALUES.SUBRANGES := NEWITEM
END
ELSE BEGIN
IF NEWITEM®,SECOND > TABLEVALUES.SUBRANGES",SECOND
THEN TABLEVALUES.SUSRANGES".SECOND := NEWITEM".SECOND;

DISPOSE(NEWITEM);
ECTRSIZE := ECTRSIZE - 6
END

END;
FINISHED := (TABLEVALUES.SUSRANGES = NIL) OR (TABLEVALUES.TOPRANGE = NOTSET);
WHILE NOT FINISHED DO WITH TABLEVALUES DO
IF SUBRANGES".SECOND >= TOPRANGE - 1
THEN BEGIN
IF SUSRANGES™.FIRST < TOPRANGE
THEN TOPRANGE := SUBRANGES".FIRST;
NEWITEM := SUBRANGES;
SUSRANGES := SUBRANGES".NEXT;
DISPOSE(NEWITEM); :
ECTRSIZE := ECTRSIZE - 6;
FINISHED := (SUBRANGES = NIL)
END
ELSE FINISHED := TRUE
END;

BEGIN {Body of MULTASSIGNMENT}
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5234
5235
5236
5237
5238
5239
5240
5241
5242
5243
5244
5245
5246
5247
5248
5249
5250
5251
5252
5253
5254
5255
5256
5257
5258
5259
5260
5261
5262
5263
5264
5265
5266
5267
5268
5269
5270
5271
5272
5273

GROUPRANGE (DEFINEDMULTS, DECLMULT, 2);

WHILE CHECKDELIM([GDEQ,GSEQ,GHASHEQ,GDOLEQ,GNOTEQ,GEQUALS,GPERIOD]I) = INVALIDTOKEN DO ERROR(24,0);

IF ASSGNTOP <> INDEPENDENT

THEN WRITELN('Non-independent assignment not yet implemented');
NEXTTOKEN;
SELECTOR(MULTVALUES,[O..MAXVARS],10);
NEXTTOKEN;
FOR MULT := 1 TO MAXVARS DO IF MULT IN DEFINEDMULTS THEN
BEGIN
COPYLIST (MULTVALUES, MULTVALCOPY);
IF MULT IN DEFNMULT
THEN COMBINEVALUES (MDEFINITIONTABLE[MULTI], MULTVALCOPY)
ELSE MDEFINITIONTABLE[MULT] := MULTVALCOPY
END;
REDUCEECTR (MULTVALUES .SU3RANGES);
DESTROY (MULTVALUES.SUBRANGES);
DEFNMULT := DEFNMULT + DEFINEDMULTS
END; {of MULTASSIGNMENT

BEGIN { Body of ASSIGNMENTSTMNT 2
IF CHECKDELIM(LGR,GMJI)=INVALIDTOKEN THEN SELECTOR(SELECTEDFREQ, [0..MAXVARS],9);
WHILE CHECKDELIM(LGR,GM]) = INVALIDTOKEN DO ERROR(20,0);
IF TOKEN.DELIMVAL = GR

THEN SUBSTASSIGNMENT

ELSE MULTASSIGNMENT
END;

{of PROCEDURE ASSIGNMENTSTMNT

dhkhkhhkhhkhhkhhkhhhhkrhhhkhhhhhkhhhkhrhkrhkhkhhkhkhkhhkkhkhhkhhkkhhkhhkhhkhhhhhkhhkhkhhkhkhkhkhkkkkkkkx})

PROCEDURE CONDITION;

{ Analyses a condition.
Called by IFSTATEMENT
RESTRICTSTMNT)

‘¢ XIAN3ddV
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5274
5275
5276
5277
5278
5279
5280
5281
5282
5283
5284
5285
5286
5287
5288
5289
5290
5291
5292
5293
5294
5295
5296
5297
5298
5299
5300
5301
5302
5303
5304
5305
5306
5307
5308
5309
5310
5311
5312
5313

BEGIN
CONDITIONSPRESENT := TRUE;
REPEAT NEXTTOKEN

UNTIL CHECKDELIM(LCGTHEN,GEND,GELSE,GSEMI,GPERIOD]) <> INVALIDTOKEN

END;

PROCEDURE RESTRICTSTMNT;

{ Analyses a RESTRICT statement.
Called by STATEMENT)

BEGIN
CONDITION;

WHILE CHECKDELIM(LGELSE,GEND,GSEMI,GPERIOD])
END;

PROCEDURE STATEMENT;
FORWARD;

PROCEDURE IFSTATEMENT;

{ Analyses an IF statement.
Called by STATEMENT}

BEGIN
CONDITION;

= INVALIDTOKEN DO ERROR(24,0)

WHILE CHECKDELIM (LGTHEN]) <> GTHEN DO ERROR(17,0);

STATEMENT;

WHILE CHECKDELIM (LGELSE,GEND,GSEMI,GPERIOD]) = INVALIDTOKEN DO ERROR(24,0);

IF CHECKDELIM(LGELSEJ]) = GELSE THEN
BEGIN
STATEMENT;

WHILE CHECKDELIM ([GELSE,GEND,GSEMI,GPERIOD]) = INVALIDTOKEN DO ERROR(24,0)
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5314 END

5315 END;

5316

5317

5318

5319 PROCEDURE CMPDSTMNT;

5320

5321 { Analyses a compound statement.

5322 Called by STATEMENT)

5323

5324 BEGIN

5325 REPEAT

5326 STATEMENT;

5327 WHILE CHECKDELIM(LGSEMI,GEND]) = INVALIDTOKEN DO ERROR(15,0)
5328 UNTIL TOKEN.DELIMVAL = GEND;

5329 NEXTTOKEN

5330 END;

5331

5332

5333

5334 PROCEDURE STATEMENT;

5335

5336 { Analyses a STATEMENT, calling the appropriate procedure.
5337 Called by IFSTATEMENT

5338 RESTRICTSTMNT

5339 CMPDSTMNT

5340 Body of INTERPRETY}

5341

5342 VAR DELIMCHECK : DELIMTYPE;

5343

5344 SEGIN

5345 NEXTTOKEN;

5346 REPEAT

5347 DELIMCHECK := CHECKDELIM([GBEGIN,GIF,GRESTRICT,GR,GM,GOPENANG,GEND,GSEMI,GPERIOD]);
5348 IF DELIMCHECK=INVALIDTOKEN THEN ERROR(19,0)
5349 UNTIL DELIMCHECK<>INVALIDTOKEN;

5350 CASE DELIMCHECK OF

5351 GR, GM,

5352 GOPENANG,

5353 INVALIDTOKEN : ASSIGNMENTSTMNT;

~
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5354 GSEGIN s CMPDSTMNT;

5355 GIF : IFSTATEMENT;

5356 GRESTRICT s RESTRICTSTMNT;

5357 GPERIOD,

5358 GEND, GSEMI : (* empty statement *)

5359 END

5360 END;

5361

5362

5363

5364 PROCEDURE CHECKALLDONE;

5365 A

5366 { Checks that all declared substituents and multipliers have been defined
5367 Called by Body of INTERPRET}

5368

5369 VAR M ¢ 1..MAXVARS;

5370

5371 BEGIN

5372 IF (DECLSU3S - DEFNSU3S) <> [J] THEN

5373 BEGIN

5374 . WRITELN('The following substituents',' remain undefined:');
5375 FOR M 2= 1 TO MAXVARS DO

5376 IF M IN (DECLSUBS-DEFNSU3S) THEN WRITE(' R', M21);
5377 WRITELN;

5378 TOKEN.DELIMVAL := INVALIDTOKEN

5379 END;

5380 IF (DECLMULT = DEFNMULT) <> [J THEN
- 5381 BEGIN

5382 WRITELN('The following multipliers',' remain undefined:');
5383 FOR M := 1 TO MAXVARS DO

5384 IF M IN (DECLMULT-DEFNMULT) THEN WRITE(' M*, M:1);
5385 WRITELN;

5386 TOKEN.DELIMVAL := INVALIDTOKEN

5387 END;

5388 IF TOKEN.DELIMVAL = INVALIDTOKEN THEN

5389 WHILE CHECKDELIM(LGSEMIJ])=INVALIDTOKEN DO ERROR(13,0)

5390 END;

5391

5392

5393

!¢ XIAN3ddY
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5394
5395
5396
5397
5398
5399
5400
5401
5402
5403
5404
5405
5406
5407
5408
5409
5410
5411
5412
5413
5414
5415
5416
5417
5418
5419
5420
5621
5422
5423
5424
5425
5426
5427
5428
5429
5430
343
5432
5433

PROCEDURE RECORDMULTS;

{ Adds the values for multipliers to the appropriate FREQUENCY fields in the ECTR.
Called by Body of INTERPRET} ’

VAR MULT : MULTIPLIER;
PMPTR : PMDECLIST;
BEGIN
FOR MULT := 1 TO MAXVARS DO IF MULT IN DEFNMULT THEN
BEGIN
PMPTR := MDECLARATIONTABLE[LMULT];
REPEAT

PMPTR".SUBSTDECN".COMBINS" ,FREQUENCY := MDEFINITIONTASLE[MULT];
PMPTR := PMPTR".NEXT
UNTIL PMPTR = NIL
END
END;

{Hhhhkkhkhkhkhkhkhhkhkhkkhkhkhhkhrhkikhhkkkhkhkihhkkkhkhihhkhkhhkhhkhhhhkkhhkhkkhhkhkhkikkkkhhkrkrkhhr)
PROCEDURE OUTINTREP;

{ Outputs a reprsentation of the ECTR to a diagnostics file }

VAR SUBST : SUSSTITUENT;
MULT : MULTIPLIER;
READPTR : PIRLIST;

FUNCTION PSNO(PTRPS : PTRPSTYPE) : INTEGER;

VAR PTR : PIRLIST;
NUM ¢ INTEGER;
FOUND : BOOLEAN;

BEGIN

NUM := 0;

¢ XION3ddV

Y313¥4YIUINT TVSN3I9



¢z2¢ abed

5434 PTR := INTERNALREP.PSLIST;

5435 FOUND := FALSE;

5436 WHILE (PTR<O>NIL) AND NOT FOUND DO

5437 BEGIN

5438 NUM := NUM + 1;

5439 IF PTR™.PARSTRUCT = PTRPS

5440 THEN FOUND == TRUE

5441 ELSE PTR := PTR".NEXT

5442 END;

5443 IF FOUND THEN PSNO := NUM

5444 ELSE PSNO := O

5445 END;

5446

5447

5448

5449 PROCEDURE WRITEFREQ(FREQUENCY : INTRECORD);
5450

5451 VAR PTR : PDOUBLIST;

5452

5453 BEGIN

5454 WRITE(DIAGFILE, '<');

5455 WITH FREQUENCY DO

5456 BEGIN

5457 IF TOPRANGE <> NOTSET THEN WRITE(DIAGFILE, TOPRANGE:1,
5458 PTR := SUBRANGES;

5459 WHILE PTR <> NIL DO WITH PTR" DO

5460 BEGIN

5461 WRITE(DIAGFILE, FIRST:1, '-', SECOND:1, ',');
5462 PTR := NEXT

5463 END

5464 END;

5465 WRITE(DIAGFILE, °'>")

5466 END;

5467

5468

5469

5470 PROCEDURE WRITEPOSNS (POSNSET : TGROUPMEMS);
5471

5472 VAR POSN : ATOMNUMBER;

5473 PTR : PDOUBLIST;
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5474
5475
5476
5477
5478
5479
5480
5481
5482

* 5483

5484
5485
5486
5487
5488
5489
5490
5491
5492
5493
5494
5495
5496
5497
5498
5499
5500
5501

5502

5503

5504
5505

5506

5507

5508

5509
5510

3511

5512
5513

BEGIN
WRITE(DIAGFILE, *L[");
IF POSNSET.COMBINED
THEN BEGIN
PTR := POSNSET.COMBMEMS;
WHILE PTR <> NIL DO WITH PTR" DO
BEGIN
WRITE(DIAGFILE, FIRST:1, /', SECOND:1, ',");
PTR := NEXT;
END
END
ELSE FOR POSN :=1 TO MAXCT DO IF POSN IN POSNSET,MEMBERS
THEN WRITE(DIAGFILE, POSN:1, ',');
WRITE(DIAGFILE, *1")
END;

PROCEDURE WRITECONNS (CONNBONDS : TCONNBONDS);

{ Writes out the bond orders in CONNBONDS.
Called by WRITEPGS
WRITECOMBIN
WRITEDECND}

BEGIN
WITH CONNBONDS DO
CASE CONNECTIONS OF

NOTSET : WRITELN(DIAGFILE, '-=');
0 :
1 : QRITELN(DIAGFILE, BONDSTRINGIBONDD);
2 : BEGIN
WRITE(DIAGFILE, BONDSTRINGLBONDAD);
WRITELN(DIAGFILE, BONDSTRING[BOND3])
END
END
END;
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5514
5515
5516
5517
5518
5519
5520
5521
5522
5523
5524
5525
5526
5527
5528
5529
5530
5531
5532
5533
5534
5535
5536
5537
5538
5539
5540
5541
5542
5543
5544
5545
5546
5547
3548
5549
5550
5551
5552
5553

PROCEDURE WRITEPGS(PARENTS : PPARENTLIST);

{ Writes a series of Parent Gates, headed by PARENTS,

BEGIN

WRITELN(DIAGFILE);

WRITELN(DIAGFILE, °'PARENT GATES: ');

WHILE PARENTS <> NIL DO WITH PARENTS" DO
BEGIN
WRITEPOSNS (CHILDPOSITIONS);
WRITE(DIAGFILE, * PS:', PSNO(PARENTPS) : 1, ' ');
WRITEPOSNS (PARENTPOSITIONS);
WRITECONNS (CONNBONDS) ;
PARENTS == NEXT
END

END;

PROCEDURE WRITECG(COMBINLIST
INDENT

PCOMBINLIST;
INTEGER);

FORWARD;

PROCEDURE WRITEALTERNS (ALTERNATIVES : PALTERNLIST;
INDENT : INTEGER);
VAR ALTNO,
I : INTEGER;
BEGIN

ALTNO := 0;
WHILE ALTERNATIVES <> NIL DO
BEGIN
FOR I := 1 TO INDENT DO WRITE(DIAGFILE, ' ");
ALTNO := ALTNO + 1;
WRITELN(DIAGFILE, ' ALT ', ALTNO : 2);

to DIAGFILE )}
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5554
5555
5556
5557
5558
5559
5560
5561
5562
5563
5564
5565
5566
5567
5568
5569
5570
5571
5572
5573
5574
5575
5576
5577
5578
5579
5580
5581
5582
5583
5584
5585
5586
5587
5588
5589
5590
359
5592
5593

WRITECG(ALTERNATIVES " .COMBINATION, INDENT + 4);

ALTERNATIVES := ALTERNATIVES™ .NEXT
END
END;

PROCEDURE WRITECOMBIN(COMBINPTR : PCOMBINLIST;
ITEMNO,
INDENT  : INTEGER);

{ Outputs the information in the single combination gate pointed to by COMBINPTR. }

VAR I : INTEGER;

BEGIN
WITH COMBINPTR® DO
BEGIN
FOR I := 1 TO INDENT DO WRITE(DIAGFILE, ' ');
WRITE(DIAGFILE,'Item. No.", ITEMNO : 3 );
IF COMBINPTR".PARENTPOSITIONS = NIL
THEN WRITE(DIAGFILE, °'ONILI")
ELSE WRITEPOSNS (PARENTPOSITIONS®);
WRITEFREQ(FREQUENCY);
IF BOTTOMBAR
THEN BEGIN
WRITE(DIAGFILE, 'PS:', PSNO(COMBINPTR".CHILDPS) : 1);
WRITEPOSNS (CHILDPOSITIONS);
WRITECONNS (CONNBONDS)
END
ELSE BEGIN
WRITELN(DIAGFILE, 'ALTERNATIVES:');
WRITEALTERNS (ALTERNATIVES, INDENT);
FOR I == 1 TO INDENT DO WRITE(DIAGFILE, ' ");
WRITELN(DIAGFILE,"End of Item ', ITEMNO : 1, ' alternatives')
END
END
END;
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5594
5595
5596
5597
5598
5599
5600
5601
5602
5603
5604

" 5605

5606
5607
5608
5609
5610
5611
5612
5613
5614
5615
5616
5617
5618
5619
5620
5621
5622
5623
5624
5625
5626
5627
5628
5629

15630

5631
5632
5633

PROCEDURE WRITECG; {FORWARD declaration above WRITEALTERNS)
VAR ITEMNO : INTEGER;

BEGIN
ITEMNO := 0;
WHILE COMBINLIST <> NIL DO
BEGIN
ITEMNO := ITEMNO + 1;
WRITECOMBIN(COMBINLIST, ITEMNO, INDENT);

COMBINLIST := COMBINLIST".NEXT
END

END;

PROCEDURE WRITECT(VAR CT : CTTYPE);

VAR ROWNO ¢ ATOMNUMBER;
CNGNR : 1..MAXCONGENERS;

BEGIN
WRITELN(DIAGFILE, 'SPECIFIC': 10);

FOR ROWNO := 1 TO MAXCT DO IF CTLROWNO] <> NIL THEN WITH CTCROWNOI" DO

BEGIN
WRITE(DIAGFILE, ROWNO :2);
IF ATOMICROW THEN WRITE(DIAGFILE, ATOM : 3)
ELSE WRITE(DIAGFILE, 'R', NAME:1, ' ');
WRITE(DIAGFILE, CHARGE : 3, HYDROGENS : 2);
FOR CNGNR := 1 TO MAXCONGENERS DO WITH CONGENERSLCNGNR] DO
IF RELATIONSHIP = FRATERNAL THEN
BEGIN
WRITE(DIAGFILE, ORD(BOND) :
WRITE(DIAGFILE, ROWNUM : 3);
END;
IF NOT ATOMICROW AND (VALUES <> NIL)
THEN BEGIN
WRITELN(DIAGFILE, * VALUES:');
WRITECG(VALUES, 0);

3);
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5634
5635
5636
5637
5638
5639
5640
5641
5642
5643
5644
5645
5646
5647
5648
5649
5650
5651
5652
5653
5654
5655
5656
5657
5658
5659
5660
5661
5662
5663
5664
5665
5666
5667
5668
5669
5670
5671
5672
5673

END

ELSE WRITELN{(DIAGFILE)
END
END;

PROCEDURE WRITEPS (PTRPS : PTRPSTYPE);

BEGIN
WRITE(DIAGFILE, PSNO(PTRPS):2 ,':");
CASE PTRPS".PSVARIETY OF

DUMMY : WRITELN(DIAGFILE,® DUMMY R', PTRPS".SUBSTNAME: 1);
UNKNOWN : WRITELN(DIAGFILE,' UNKNOWN' );
SPECIFIC : WRITECT(PTRPS".CT);
GENERIC : BEGIN
WRITELN(DIAGFILE,® GENERIC");
LISTPARAMS (DIAGFILE,PTRPS~.PARAMLIST)
END;
OTHER ¢ BEGIN
WRITELN(DIAGFILE,'OTHER':7);
WRITELN(DIAGFILE, PTRPS".TERM)
END
END;

IF PTRPS".PARENTGATE <> NIL THEN WRITEPGS (PTRPS".PARENTGATE);
WRITELN(DIAGFILE);
IF PTRPS".CHILDGATE <> NIL THEN

BEGIN

WRITELN(DIAGFILE, 'CHILD GATES:');

WRITECG (PTRPS".CHILDGATE, 0)

END;
WRITELN(DIAGFILE, * "
WRITELN(DIAGFILE)
END;

PROCEDURE WRITEDECN(DECLPTR : PPSLIST);

¢ XIGN3ddY

Y313¥JYIINT TVSN3O



&2¢ obed

S674 { Writes out the information in DECLPTR. }

5675

5676 BEGIN

5677 WHILE DECLPTR <> NIL DO WITH DECLPTR" DO

5678 BEGIN

5679 WRITELN(DIAGFILE);

5680 WRITELN(DIAGFILE, 'Declared in ', PSNO(PARSTRUCT) : 2);
5681 1F PRNTPOSNS = NIL THEN WRITE(DIAGFILE, "INILI")
5682 ELSE WRITEPOSNS (PRNTPOSNS®);
5683 WRITECONNS (CONNBONDS);

5684 IF FURTHERSUS <> NIL

5685 THEN WRITELN(DIAGFILE, 'Further substitution on PS ', PSNO(FURTHERSU3):2);
5686 IF COPYCHILDPS THEN WRITELN('COPYCHILDPS');

5687 DECLPTR := NEXT

5688 END

5689 END;

5690

5691

5692

5693 BEGIN { Body of OUTINTREP }

5694 WRITELN(DIAGFILE);

5695 WRITELN(DIAGFILE, '#kxakkkikksk*sx* GENERIC STRUCTURE ', INTERNALREP.REFNUMBER : 3);
5696 WRITELN(DIAGFILE);

5697 WRITELN(DIAGFILE, 'Partial Structures: ');

5698 READPTR := INTERNALREP.PSLIST;

5699 WHILE READPTR <> NIL DO WITH READPTR" DO

5700 BEGIN

5701 WRITEPS (PARSTRUCT);

5702 READPTR := NEXT

5703 END;

5704 WRITELN(DIAGFILE);

5705 WRITELN(DIAGFILE);

5706 WRITELN(DIAGFILE, 'Declarations: ');

5707 WRITELN(DIAGFILE);

5708 FOR SUBST := 1 TO MAXVARS DO IF SUBST IN DECLSUBS THEN
5709 BEGIN

5710 WRITELN(DIAGFILE, '#%x% R', SUBST : 1, ' ##x&k!);
RIAL WRITEDECN (RDECLARATIONTABLELSUBSTI);

5712 WRITELN (DIAGFILE)

5713 END;
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5714
5715
5716
5717
5718
5719
5720
5721
5722
5723
5724
5725
5726
5727
5728
5729
5730
5731
5732
5733
5734
5735
5736
5737
5738
5739
5740
5741

5742

5743

5744

5745

5746

ST47

5748

5749
5750

5751

3752

5753

WRITELN(DIAGFILE);
WRITELN(DIAGFILE);
WRITELN(DIAGFILE, 'Definitions: ");
WRITELNC(DIAGFILE);
FOR SUBST := 1 TO MAXVARS DO IF SUSST IN DEFNSUBS THEN
SEGIN
WRITELN(DIAGFILE);
WRITELN(DIAGFILE, '++++ R', SUBST : 1, ' ++++');
WRITECG(RDEFINITIONTABLELSUBST], 0)
END;
WRITELN(DIAGFILE);
WRITELN(DIAGFILE);
WRITELN(DIAGFILE, 'Multipliers:');
FOR MULT == 1 TO MAXVARS DO IF MULT IN DECLMULT THEN
BEGIN
WRITELN(DIAGFILE);
WRITELN(DIAGFILE, ‘':::: M', MULT:1, ' s:::%);
WRITE(DIAGFILE, 'Values :');
WRITEFREQ(MDEFINITIONTABLEIMULTI);
WRITELNC(DIAGFILE);
WRITELN(DIAGFILE)
END;
WRITELN(DIAGFILE);
WRITELN(DIAGFILE)
END;
{ of Procedure OUTINTREP

kkkkhkhhkhhhhkhhhkhkhkhhkhhkhkhkhkhhhhkbhkhhhhhhhhhhhkhkhhhhkhkhhkhkhhhkhkhkhhkhhkhkhkkhkkkkkkkkkdkx)

{

PROCEDURE TIDYINTREP;

{ Deletes RDECLARATIONTABLE and RDEFINITIONTASLE, along with the latter's
pendant gates. Then runs down from IRLISTTOP, deleting those PSs without
parent gates, their child gates. If DIAGNOSTICS is TRUE, then a list
of PSs is output, with their PSNOs, and an indication of whether or

not they have been deleted. }

VAR DECLPTR : PPSLIST;
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5754

5755

5756
5757
5758
5759
5760
5761
5762
5763
5764
5765
5766
5767
5768
5769
5770
5771
5772
5773
5774
5775
5776
5777
5778
5779
5780
5781

5782

5783

5784

5785

5786

5787

5788

5789
5790

579

5792
5793

PMPTR : PMDECLIST;
MULT : MULTIPLIER;
SussT : SUSSTITUENT;
OLDECTR,

NUMPSS,

NUMDESTROYED : INTEGER;

PROCEDURE DESTROYCG(VAR COMBINBAR : PCOMBINLIST);

VAR COMBINPTR : PCOMBINLIST;

ALTERNPTR : PALTERNLIST;
BEGIN
WHILE COMBINBAR <> NIL DO
BEGIN

COMBINPTR := COMBINBAR".NEXT;
IF COMBINBAR™.BOTTOMBAR
THEN BEGIN

DISPOSE(COMBINBAR, FALSE);

ECTRSIZE := ECTRSIZE - 24

END

ELSE BEGIN

WHILE COMBINBAR™.ALTERNATIVES <> NIL DO
BEGIN
DESTROYCG (COMBINBAR".ALTERNATIVES .COMBINATION);
ALTERNPTR := COMBINBAR".ALTERNATIVES™.NEXT;
DISPOSE (COMBINBAR".ALTERNATIVES);
ECTRSIZE := ECTRSIZE - 4;
COMBINBAR".ALTERNATIVES := ALTERNPTR

END;
DISPOSE(COMBINBAR, TRUE);
ECTRSIZE := ECTRSIZE - 11
END;
COMBINBAR := COMBINPTR
END
END;
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5794
5795
5796
5797
5798
5799

5800 .

5801
5802
5803
5804
5805
5806
5807
5808
5809
5810
5811
5812
5813
5814
5815
5816
5817
5818
5819
5820
5821

- 5822

5823
5824
5825
5826
5827
5828
5829
5830
5831
5832
5833

BEGIN {Body of TIDYINTREP}
OLDECTR := ECTRSIZE;
FOR SUBST := 1 TO MAXVARS DO IF SUBST IN DEFNSUBS THEN
BEGIN
REPEAT
DECLPTR := RDECLARATIONTABLECSUBST]".NEXT;
DISPOSE (RDECLARATIONTABLELSUBST]);
RDECLARATIONTABLELSUBST] := DECLPTR
UNTIL RDECLARATIONTABLECLSUBST] = NIL;

DESTROYCG(RDEFINITIONTABLELSUBSTI)
END;

FOR MULT := 1 TO MAXVARS DO IF MULT IN DEFNMULT THEN
REPEAT
PMPTR := MDECLARATIONTASLEIMULT]" NEXT;
DISPOSE (MDECLARATIONTABLELMULTI);
MDECLARATIONTABLE[MULT] := PMPTR
UNTIL MDECLARATIONTABLELMULT] = NIL;

NUMPSS := 0;
NUMDESTROYED := O;
IRLISTBOT := INTERNALREP.PSLIST;
WHILE IRLISTBOT <> NIL DO WITH IRLISTBOT™ DO
BEGIN
NUMPSS := NUMPSS + 1;
IF DIAGNOSTICS
THEN WRITE(DIAGFILE, NUMPSS:6, ADDRESSOF(PARSTRUCT®): 12);
IF (PARSTRUCT".PARENTGATE = NIL) AND (PARSTRUCT <> INTERNALREP,CONSTANTPART)
THEN BEGIN
DESTROYCG (PARSTRUCT .CHILDGATE);
CASE PARSTRUCT ".PSVARIETY OF
UNKNOWN : BEGIN
DISPOSE (PARSTRUCT, UNKNOWN);
ECTRSIZE := ECTRSIZE - 6
END;
DUMMY ¢ BEGIN
DISPOSE (PARSTRUCT, DUMMY);
ECTRSIZE := ECTRSIZE ~ 8
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5834 END;

5835 SPECIFIC : BEGIN

5836 DISPOSE(PARSTRUCT, SPECIFIC); -
5837 ECTRSIZE := ECTRSIZE - 70 %
5838 END; -
5839 GENERIC : BEGIN S
5840 DISPOSE (PARSTRUCT, GENERIC); <
5841 ECTRSIZE := ECTRSIZE - 50 W
5842 END; "
5843 OTHER s BEGIN

5844 DISPOSE (PARSTRUCT, OTHER);

5845 ECTRSIZE := ECTRSIZE -~ 22

5846 END

5847 END;

5848 NUMDESTROYED := NUMDESTROYED + 1;

5849 IF DIAGNOSTICS THEN WRITELN(DIAGFILE, ' DESTROYED'")

5850 END

5851 ELSE IF DIAGNOSTICS THEN WRITELN(DIAGFILE);

5852 IRLISTBOT := NEXT

5853 END;

5854 NUMPSS := NUMPSS - NUMDESTROYED;

5855 WRITELN('ECTR occupies ', ECTRSIZE : 5, ' words, in ', NUMPSS : 3, ' partial structures.');

5856 WRITELN (NUMDESTROYED : 2, ' partial structures (', OLDECTR = ECTRSIZE : 5, ' words) were reclaimed.');
5857 IF DIAGNOSTICS THEN

5858 BEGIN

5859 WRITELN(DIAGFILE);

5860 WRITELN(DIAGFILE); @
5861 WRITELN(DIAGFILE); =z
5862 WRITELN(DIAGFILE) ?
5863 END —
5864 END; { of TIDYINTREP z
5845 } m
5866 3
5867 m
58638 m
5869

5870

5871 BEGIN (* Body of Procedure INTERPRET #)

5872 INITIALISE;

5873 NEXTTOKEN;
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5874
5875
5876
5877
5878
5879
5880
5881
5882
5883
5884
5885
5886
5887
5888
5889
5890
5891
5892
5893
589
5895
5896
5897
5898
5899
5900
5901
5902
5903

WHILE CHECKDELIM(LGINPUT, GQUERYJ]) = INVALIDTOKEN DO ERROR(11,0);
INTERNALREP.QUERYSTRUCTURE := TOKEN.DELIMVAL = GQUERY;
NEXTTOKEN;
WHILE TOKEN.NATURE <> INTEGRAL DO ERROR(16,0);
INTERNALREP.REFNUMBER := TOKEN.INTEGVAL;
NEXTTOKEN;
WHILE CHECKDELIM(LIGSD]1) <> GSD DO ERROR(12,0);
WITH INTERNALREP DO
BEGIN
READSD (CONSTANTPART, INPUTMODE=TERMINAL);
NEW(PSLIST);
ECTRSIZE := ECTRSIZE + 4;
PSLIST".PARSTRUCT := CONSTANTPART;
PSLIST".NEXT := NIL;
IRLISTBOT := PSLIST
END;
REPEAT
STATEMENT;
WHILE CHECKDELIM(LGSEMI,GPERIOD]) = INVALIDTOKEN DO ERROR(24,0);
IF TOKEN.DELIMVAL = GPERIOD THEN CHECKALLDONE
UNTIL TOKEN.DELIMVAL = GPERIOD;
RECORDMULTS;
WRITELN;

IF CONDITIONSPRESENT THEN WRITELN('(Conditions not yet implemented)');

WRITELN;

WRITELN('Generic Structure °,INTERNALREP.REFNUMBER : 6, °* accepted.');

IF DIAGNOSTICS THEN OUTINTREP;
TIDYINTREP;

WRITELN

END;
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APPENDIX &

Line Number Index to Routines in the

GENSAL Interpreter Program (Appendix 3)

PROCEDURE ADDCOM3BINPSS : 4372
PROCEDURE ADDCOMBSUSS : 4928
PROCEDURE ADDDEFNTABLE : 4998
PROCEDURE ADDFURTHERSUBTN 2 4571
PROCEDURE ADDINTS : 35
PROCEDURE ADDITEM : 5150
PROCEDURE ADDPARALT 2 4343
PROCEDURE ADDTOLIST : 1012
PROCEDURE ADDZERO : 4119
FUNCTION ALLWITHINLIMITS : 2115
FUNCTION ALREADYINLIST : 4323
PROCEDURE ALTERCONNBONDS : 3154
PROCEDURE ALTNTVE : 4304
PROCEDURE ALTNVLIST : 2371
FUNCTION ASSGNTOP : 4687
PROCEDURE ASSIGNMENTSTMNT : 4678
FUNCTION BONDCHECK : 2772
FUNCTION BONDVAL : 1456
FUNCTION CHECK 1 468
PROCEDURE CHECKALLDONE : 5364
PROCEDURE CHECKALLWITHIN : 1234
PROCEDURE CHECKCOMBPOSNS s 3447
PROCEDURE CHECKCOMPATABILITY : 4740
FUNCTION CHECKDELIM : 2044
PROCEDURE CHECKEARLIERDEFN : 1680
PROCEDURE CHECKINCLUDED : 1257
FUNCTION CHECKINT : 581
PROCEDURE CHECKPOSNS : 3372
PROCEDURE CHECKVALIDINT : 2316
PROCEDURE CMPDSTMNT : 5319
FUNCTION COMBINEDPOSITIONS : 3411
PROCEDURE COMBINEVALUES : 5167
PROCEDURE COMPARELISTS : 1207
PROCEDURE CONCATENATETERMS : 2611
PROCEDURE CONDITION : 5269
PROCEDURE COPYALTBAR = 1090
PROCEDURE COPYCOMBAR . 1078
PROCEDURE COPYCOMBAR . 1278
PROCEDURE COPYLIST : 5118
FUNCTION COPYLIST : 2532
FUNCTION COPYPS : 1032
PROCEDURE DECLAREMULT : 1826
PROCEDURE DECLARESUBST : 1169
PROCEDURE DECODECT : 61
FUNCTION DEFNTABLEENTRY : 2700
PROCEDURE DELETEGENSAL : 53
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PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
FUNCTION
FUNCTION
PROCEDURE
FUNCTION
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
FUNCTION
PROCEDURE
FUNCTION
FUNCTION
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
FUNCTION
FUNCTION
FUNCTION
PROCEDURE
FUNCTION
FUNCTION
FUNCTION
PROCEDURE
PROCEDURE
PROCEDURE
FUNCTION
FUNCTION
“ FUNCTION
FUNCTION
PROCEDURE

DESTROY
DESTROYCG
DIVIDELINE
ELEMENT

ENCODECT
ENTERCOMBIN
ERROR

EXTRACTINT
EXTRALAYER
FAILURE
FINDBOTTOM
FINDCONNECTIONS
FINDFIRST
FINDNOMEN
FINDNONAPICPOSNS
FINDPOSITIONS
FINDSECOND
GETAVAILABLEPOSITIONS
GETBINFO
GETCHILDPOSITIONS
GETCOMBPOSNS
GETLIMITPOSITIONS
GETMARKEDPOSNS
GETPOSNS
GETSETPOSNS
GETSPSPARAMS
GETTOKEN
GOTOCOMMAND
GROUPRANGE
HNUMBER
HYDROGENPS
IFSTATEMENT
INCREASING
INDEPENDENT
INITIALISE
INTEGERRANGE
INTERPRET

INTSET
LISTPARAMS
LISTPOSNS
LISTSMATCH
LMAGCHECKS
LMAGNOCHECKS
LOOKAHEAD
MAGNITUDE
MINBOND
MINPARENTBOND
MODIFYCHILDPOSITIONS
MODIFYGATEPOSITIONS
MULTASSIGNMENT
NEEDTOCHECK
NEWCOMBAR
NEWFREQ
NEWPARENTPSLIST
NEXTTOKEN
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19
5763
1985
3214

1371
776
601

3950
317

4450

3674

2429
543

2878

2720

2445
849

4883

2749

3067

4151

2799

1711

1726

3597
357

13

2282

1577

2830

5300

2102

1496
198

2062
125

2253

99
974

477

4508

4480
746
816
867
880

3045

3796

5106

3308

3256
210

3561
726

PROGRAM INDEX
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FUNCTION
FUNCTION
FUNCTION
FUNCTION
FUNCTION
PROCEDURE
FUNCTION
PROCEDURE
FUNCTION
PROCEDURE
PROCEDURE
FUNCTION
PROCEDURE
PROCEDURE
PROCEDURE
FUNCTION
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
FUNCTION
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
FUNCTION
FUNCTION
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
FUNCTION
FUNCTION
FUNCTION
FUNCTION
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
FUNCTION
FUNCTION
PROCEDURE
PROCEDURE

NODENATURE
NORECORD
NOVARIABLESUBTN
NUMOFCONNS
ORIGINALPOSNS
OUTINTREP
PARAMETER
PARAMETERLIST
POINTERLIST
POSITIONSET
POSNCOM3INATION
PPOSNS
PRINTNOM
PROCESSCT
PROGERROR
PSNO
RANGEFRAGMENT
READCONGENERS
READFELDMANN
READLINE
READSD
RECORDHELD
RECORDMULTS
REDUCE
REDUCEECTR
REJECT
RESTRICTSTMNT
REVISELIMITS
SELECTOR
SETCOMBARS
SETCONNBONDS
SETINTS
SETPARENTGATE
SPLITLINE
SPSVARIETY
STATEMENT
STATEMENT
SUBSTASSIGNMENT
SUBSTASVALUE

SUBSTCOMBINATION

SUBSTGROUP
SUBSTNAME
SUMFILIALS
TERMREAD
THISWAYROUND
TIDYINTREP
TRACEDOWNGATE
TRANSLATENOMEN

UPDATEPARALTCONNS

UPDATEPPSCONNS
USERPARAMETER
VALIDSUBST
WITHINLIMITS
WRITEALTERNS
WRITECG

1434

31
4106
1659
3338
5416
3652
3631
4868
2416
2463
4434

1415

5426
2138
1530
118
369
1948
2656
5394
2559
337
1512
5283
4721
2341
3298
1120
2222
3231
1964
108
5295
5334
5077
4036
4799
4707
1480
930
90
2848
5745
3087
3778
2396
1149
3709
3994
2076
5541
5535
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PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE

WRITECG
WRITECOMBIN
WRITECONNS
WRITECT
WRITEDECN
WRITEFREQ
WRITEMESSAGE
WRITEPGS
WRITEPOSNS
WRITEPS
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5595
5561
5493
5611
5672
5449

281
5515
5470
5641
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CONST MAXCT = 32; { Size of single connection table
TERMLENGTH = 32; { Length of nomenclatural terms }
MAXVARS = 63; { Number of substituents or multipliers }
MAXCONGENERS = 6; { Number of congeners 2}
MAXPACKETS = 32;
MAXBITS = 32;
MAXSCREENS = 1024;
MAXLENGTH = 100; { Length of GENESIS command line, or Gensal line }
CTFLAG = '{';
GENEXFLAG = '
HSTFLAG = "),
CONTNFLAG = "\';
ENDGENFLAG = 17,
NOTSET = -1; { Indicator for INTRECORD.TOPRANGE )
TYPE TCOMMAND =(CGENSAL, CFILE, CSAVE, CLIST, CSEARCH, CPRINT, CEDIT, CDRAW,
CDIAGNOSE, CDICT, CNEWTERM, CSYNONYM, CSTOP, CRUN,CCURRENT,
CFORWARD, CBACK,CTOP,CEND,CDELETE,CINSERT,CLOCATE,CHELPEDIT,
CQuIT);
STRING14 = PACKED ARRAY[1..14] OF CHAR;
LINESTRING = PACKED ARRAY[1..MAXLENGTH] OF CHAR;
PLINELIST = "LINELIST;
LINELIST = RECORD
LINE : LINESTRING;
NEXT,
LAST :z PLINELIST
END;
STRINGS = PACKED ARRAY[1..4]1 OF CHAR;
USERTYPE = PACKED RECORD
FSAUTH,
UPDAUTH,
SWEEP : BOOLEAN;
NAME : STRINGA
END;

PDOUBLIST = “DOUBLIST;
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DOUBLIST

INTRECORD

PINTEGSET
INTEGSET
PTGROUPMEMS
TGROUPMEMS

BONDORDER

TCONNS
TCONNBONDS

TSELECTMODE
PTRPSTYPE

PCOMBINLIST
PALTERNLIST

COMBINLIST

= RECORD
FIRST,
SECOND
NEXT
END;
= RECORD
SUBRANGES
TOPRANGE
END;
= “INTEGSET;
= SET OF 0..MAXVARS;
= "TGROUPMEMS;
= RECORD
CASE COMBINED
TRUE : (COMBMEMS
FALSE : (MEMBERS
END;

INTEGER;
PDOUBLIST

PDOUBLIST;
INTEGER

BOOLEAN OF
PDOUBLIST);
INTEGSET)

=(NOTSPECIFIED, ANY, CHAIN, RING, SINGLE, DOUBLE, TRIPLE,
CHAISING, CHAIDOUB, CHAITRIP, CHAITAUT, RINGSING, RINGDOUB,
RINGTRIP, AROMATIC, RINGTAUT);

= NOTSET..2;

= RECORD

CASE CONNECTIONS : TCONNS OF
NOTSET,
0 : O
1 = (BOND : BONDORDER);
2 : (BONDA,
BONDB : BONDORDER)
END;
=(INDEPENDENT, ALLSAME, ALLDIFF, NOTALLSAME, NOTALLDIFF);
= “PSTYPE;
= "COMBINLIST;
= “ALTERNLIST;
= RECORD
PARENTPOSITIONS PTGROUPMEMS;

FREQUENCY : INTRECORD;
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NEXT :+ PCOMBINLIST;
CASE BOTTOM3AR : BOOLEAN OF
TRUE :+ (CHILDPS : PTRPSTYPE;
CHILDPOSITIONS : TGROUPMEMS;
CONNBONDS : TCONNBONDS);
FALSE + (ALTERNATIVES ¢ PALTERNLIST)
END;
ALTERNLIST = RECORD
COMBINATION : PCOMBINLIST;
NEXT : PALTERNLIST
END;
PPARENTLIST = “PARENTLIST;
PARENTLIST = RECORD
CHILDPOSITIONS,
PARENTPOSITIONS : TGROUPMEMS;
PARENTPS = PTRPSTYPE;
CONNBONDS : TCONNBONDS;
NEXT : PPARENTLIST
END;
RELATIVES =(NONE, FRATERNAL, PARENTAL, FILIAL);
ATOMNUMBER = 0..MAXCT;
SUBSTITUENT = 0..MAXVARS;
CONGARRAY = ARRAY [1..MAXCONGENERS] OF
RECORD
BOND : BONDORDER;
CASE RELATIONSHIP : RELATIVES OF
NONE,
PARENTAL,
FILIAL : O3
FRATERNAL : (ROWNUM : ATOMNUMBER)
END;
STRING2 = PACKED ARRAY[1..2] OF CHAR;

NUMCONGENERS=0..MAXCONGENERS;

ROW = RECORD
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CHARGE

HYDROGENS

-9..9;
NUMCONGENERS;

CONGENERS : CONGARRAY;
CASE ATOMICROW : BOOLEAN OF

TRUE : (ATOM : STRING2);
FALSE : (NAME : SUBSTITUENT;
VALUES : PCOMBINLIST)
END;
;TTYPE = ARRAYL[1..MAXCT] OF "ROW;

TPARAMETERS =(ATOMCOUNT, TBRANCH, QBRANCH, EUNSATURATION, YUNSATURATION,
RINGCOUNT, RINGATOMS, RINGSUBSTITUTION, RINGFUSIONS,
RINGAROMATIC, HETEROATOM);

TPARAMLIST = ARRAYLTPARAMETERS] OF INTRECORD;
TPSVARIETY =(DUMMY, UNKNOWN, SPECIFIC, GENERIC, OTHER);
STRING32 = PACKED ARRAY[1..32] OF CHAR;
PSTYPE = RECORD
VISITED : BOOLEAN;
CHILDGATE : PCOMBINLIST;
PARENTGATE : PPARENTLIST;
CASE PSVARIETY : TPSVARIETY OF
DUMMY : (SUBSTNAME : SUBSTITUENT);
UNKNOWN : O;
SPECIFIC s (CT : CTTYPE);
GENERIC : (PARAMLIST : TPARAMLIST);
OTHER : (TERM : STRING32)
END;

MULTIPLIER = 0..MAXVARS;

FELDROW = RECORD
CHEM
CHGE
MULT
AR
END;

STRING4 (* the atomic symbol, R group or * x);

-9..9;

MULTIPLIER;

ARRAY [1..MAXCONGENERS] OF ATOMNUMBER (* the congeners *)
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BONDROW = RECORD

NODE1,
NODEZ2 : ATOMNUMBER;
BOND : 1..16
END;
TFELDMODE =(NEWDIAGRAM, OLDDIAGRAM, NUMBERDRAW, NUMBERLESSDRAW);
PIRLIST = “TIRLIST;
TIRLIST = RECORD
PARSTRUCT : PTRPSTYPE;
NEXT : PIRLIST
END;
TINTERNALREP= RECORD
REFNUMBER : INTEGER;
QUERYSTRUCTURE : BOOLEAN;
CONSTANTPART : PTRPSTYPE;
PSLIST s PIRLIST;
END;
VAR DIAGFILE : TEXT; { Diagnostics file varjable }
TOPOGMFILE : TEXT; { Grammar file variable }
USERFILE : FILE OF USERTYPE;
USER ¢ USERTYPE;
DIAGFIL :+ ALFA; { Dijagnostics file name 2}
DIAGNOSTICS, { Diagnostics file indicator }
STRUCTURECOMPLETED : BOOLEAN;
BUFFER : LINESTRING; { GENESIS or EDITOR command Lline or Gensal line }
N : 0..MAXLENGTH; { Character counter for BUFFER }
WORKSPACE ¢ PLINELIST; { Static pointer to held GENSAL )}
INTERNALREP s TINTERNALREP;
INSERTGENEX = PLINELIST; { Lines of SPSfile Gensal expression }
SPSPARAMLIST : TPARAMLIST; { sPsfile parameter Llist }
FELDCT : ARRAY [1..MAXCT] OF FELDROW; { The Feldmann connection table )
FELDBD : ARRAY [1..MAXCT] OF BONDROW; { The Feldmann bonding table }
FELDMODE : TFELDMODE; { Calling mode for FELDMN }

NUMOFNODES,

{ Number of nodes in the Feldmann connection table 2}
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NUMOFBONDS : ATOMNUMBER; { Number of bonds in the Feldmann bonding table 2
FELDFIL : ALFA; { Feldmann transfer file 2}
{
PRIME APPLICATIONS LIBRARY ROUTINES X

FUNCTION CLOSSACUNIT : SHORTINT): BOOLEAN;
EXTERN;

FUNCTION OPNVS$A(COPNKEY : SHORTINT;
NAME  : STRING14;
NAMLEN,
UNIT,
VERKEY,
WTIME,
RETRYS : SHORTINT): BOOLEAN;
EXTERN;
FUNCTION POSNS$A(POSKEY, { 1=A%ABS }
UNIT = SHORTINT;
POS : INTEGER) : BOOLEAN;
EXTERN;
{

EXTERNAL FORTRAN SUBROUTINES
loaded in INOUTSUBS}
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PROCEDURE GETLINCVAR LINE : LINESTRING);

EXTERN;

{ FORTRAN subroutine to obtain a single line from the file already open on
unit 1 and positioned at the correct place. }

PROCEDURE FELDMN (VAR FELDMODE
VAR FELDFIL

: TFELDMODE;

: ALFA);

EXTERN;

{ Displays a structure diagram, for which the connection

table is in the file FELDFIL )}

PROCEDURE GETNOM(VAR TERM : STRING32;
VAR ADDR : INTEGER);
EXTERN;
{ FORTRAN subroutine to obtain the next TERM and ADDR from the file
SPSDICT, which is already open on unit 1. }

{hkhkhkhkkhkhkhkkkhkkhhkhhkkkkhkkhkhkkhkhkkhkkkkkhkhkkhkkkhhkkhhhhkhkhkhhkhkhkhhhkhdkhhkhkhhhkhhhhkhhkkhkkkkk)

PROCEDURE ADDINTS (VAR PTR1
LOWER, UPPER

PDOUBLIST;
INTEGER);

VAR PTR2 : PDOUBLIST;

BEGIN
IF PTR1 = NIL
THEN PTR2 := NIL
ELSE WITH PTR1" DO
IF (SECOND = LOWER-1) OR (SECOND = LOWER)
THEN SECOND := UPPER
ELSE BEGIN
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PTR2 := PTR1;

PTR1 := NIL
END;
IF PTRT = NIL
THEN BEGIN
NEW(PTR1);
WITH PTR1™ DO
BEGIN
FIRST := LOWER;
SECOND := UPPER;
NEXT := PTR2
END
END
END;

PROCEDURE PRINTNOM(NOMENVAL : STRING32);
VAR M : 1..32;

BEGIN
FOR M :=1 TO 32 DO

IF NOMENVALIM] <> ' ' THEN WRITE (NOMENVALLMI1)
END;

PROCEDURE DELETEGENSAL(VAR LINE1 : PLINELIST);
VAR LINE2 : PLINELIST;

BEGIN
WHILE LINE1 <> NIL DO
BEGIN
LINE2 := LINE1".NEXT;
DISPOSE(LINE1);
LINE1 := LINE2
END
END;
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{

PROCEDURE DECODECT (VAR CTLINE : PLINELIST;
DISPLAYING : BOOLEAN);
VAR CHPOSN : 0..MAXLENGTH; { Character position in LINE }
NODE : ATOMNUMBER; { Loop counter }
M, { Miscellaneous counter 2}
SPACE : INTEGER; { Ordinal value offset }

FUNCTION NEXTCH : CHAR;

{ Returns the next character in the string, taking new lines when necessary }

BEGIN
IF CHPOSN=MAXLENGTH
THEN BEGIN
CTLINE := CTLINE".NEXT;
CHPOSN := 2 { First character in each line is omitted (CONTNFLAG) 1}
END
ELSE CHPOSN := CHPOSN + 1;
NEXTCH == CTLINE".LINE CCHPOSNI]
END;

BEGIN { Body of DECODECT J}

SPACE == ORD(' '");

CHPOSN := 1; { first character in string is omitted }
NUMOFNODES := ORD(NEXTCH) = SPACE;

FOR NODE := 1 TO NUMOFNODES DO WITH FELDCTINODE] DO

BEGIN
FOR :=1 70 4 DO CHEMIM] := NEXTCH;
CHGE ORD(NEXTCH) - SPACE - 9;

MULT := ORD(NEXTCH) =~ SPACE;
FOR M := 1 TO MAXCONGENERS DO ARI[M] := ORD(NEXTCH) - SPACE
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END;
NUMOFBONDS := ORD(NEXTCH) - SPACE;
FOR M := 1 TO NUMOFBONDS DO WITH FELDBDIM] DO

BEGIN
NODE1 := ORD(NEXTCH) — SPACE;
NODE2 := ORD(NEXTCH) - SPACE;
BOND := ORD(NEXTCH) - SPACE
END;
IF DISPLAYING THEN
BEGIN

REWRITE (QUTPUT ,FELDFIL);
WRITELN(NUMOFNODES : 3);
FOR NODE := 1 TO NUMOFNODES DO WITH FELDCTICNODE] DO
BEGIN
WRITE(CHEM, CHGE:2, ' ");
IF MULT=0 THEN WRITE(' b))
ELSE WRITE('™M',MULT:3);
FOR M == 1 TO MAXCONGENERS DO IF AR[M] <> O THEN WRITE(ARIM] : 3);
WRITELN
END;
WRITELN(NUMOFBONDS : 3);
FOR M := 1 TO NUMOFBONDS DO WITH FELDBD[M] DO
WRITELN(NODE?1 : 3, NODEZ2 : 3, BOND : 3);
REWRITE (QUTPUT, 'aTTY");
FELDMODE := NUMBERDRAW;
FELDMN(FELDMODE ,FELDFIL)
END
END;

{

PROCEDURE ENCODECT(VAR CTLINE : PLINELIST);

VAR CHPOSN : 0..MAXLENGTH; { Charcter position in line }
NODE : ATOMNUMBER; { Loop counter }
M, { Miscellaneous counter }
SPACE  : INTEGER; { Ordinal value offset }

¢ XIAN3ddV |
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PROCEDURE STORECHAR (CH : CHAR);

{ Stores CH in the next position in the charcter string, taking new lines when

necessary }

VAR NEWLINE : PLINELIST;

BEGIN
IF CHPOSN=MAXLENGTH
THEN BEGIN
NEW(NEWLINE);
NEWLINE®.NEXT := NIL;
NEWLINE®,LAST := CTLINE;

CTLINE".NEXT := NEWLINE;
CTLINE := NEWLINE;
CTLINE".LINEL1] := CONTNFLAG;
CHPOSN := 2
END
ELSE CHPOSN := CHPOSN+1;
CTLINE".LINE [CHPOSN] == CH
END;

BEGIN {Body of ENCODECTY}
SPACE == ORD(' ");
CHPOSN := 0;
STORECHAR(CTFLAG); £ Connection table indicator flag }
STORECHAR (CHR (NUMOFNODES + SPACE));
FOR NODE := 1 TO NUMOFNODES DO WITH FELDCTINODE] DO
BEGIN
FOR M := 1 TO & DO STORECHAR(CHEMIMI);
STORECHAR (CHR (CHGE+9+SPACE));
STORECHAR (CHR (MULT+SPACE));
FOR M := 1 TO MAXCONGENERS DO STORECHAR (CHR (AR[MI+SPACE))
END;
STORECHAR (CHR (NUMOFBONDS + SPACE));
FOR M := 1 TO NUMOFBONDS DO WITH FELDBD[MI DO

¢ XIGN3ddV
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BEGIN
STORECHAR (CHR (NODE1+SPACE));
STORECHAR (CHR (NODE2+SPACE));
STORECHAR (CHR (BOND+SPACE))

S XIAN3ddY

END;

WHILE CHPOSN < MAXLENGTH DO STORECHAR(' ")
END;
{
{
PROCEDURE READSPSPARAMS (SPSTRING : PLINELIST);
VAR CH : CHAR;

PTR : PDOUBLIST;

CHPOSN : 0..MAXLENGTH;

PARAMETER : TPARAMETERS;

FUNCTION NEXTCH : CHAR;

{ Returns the next character in the string, taking new lines when necessary }

BEGIN
IF CHPOSN=MAXLENGTH
THEN BEGIN
SPSTRING := SPSTRING".NEXT;
CHPOSN := 1
END
ELSE CHPOSN := CHPOSN + 1;

NEXTCH := SPSTRING".LINE [CHPOSNJ]
END;

BEGIN {Body of READSPSPARAMS}
CHPOSN == 1; {first character in string is ommitted (HSTFLAG) }
FOR PARAMETER:= ATOMCOUNT TO HETEROATOM DO WITH SPSPARAMLISTI[PARAMETER] DO
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BEGIN
SUSRANGES := NIL;
TOPRANGE := ORD(NEXTCH) = ORD('0");
CH := NEXTCH;
WHILE CH <> ' ' pO
BEGIN
NEW(PTR);
PTR™.NEXT := SUBRANGES;
PTR™.FIRST := ORD(CH)- ORD('0");
PTR".SECOND := ORD(NEXTCH) - ORD('0");
SUBRANGES := PTR;
CH := NEXTCH
END
END
END;
<

FUNCTION NORECORD (NOMEN
VAR ADDRESS

STRING32;
INTEGER) : BOOLEAN;

VAR SPSNOM : STRING32;

BEGIN

IF NOT OPNVSA(SHORT(1), 'LI2GEN>SPSDICT', SHORT(14), SHORT(1), SHORT(1), SHORT(1), SHORT(100))

THEN PROGERROR(101); {File error = cannot open SPSDICT}
REPEAT GETNOM(SPSNOM, ADDRESS)
UNTIL (SPSNOM=NOMEN) OR (SPSNOM[11=' ");
IF NOT CLOSSACSHORT (1)) THEN PROGERROR(102); {cannot close SPSDICT}
NORECORD == SPSNOM[1]=' °
END;

FUNCTION TERMREAD(VAR TERM : STRING32) : BOOLEAN;

VAR M, MM : O..TERMLENGTH;

BEGIN

S XTAN3ddY
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READLN(TERM : M);
FOR MM := 1 TO M DO IF TERMIMM] IN ['a’..'z']
THEN TERMIMM] := CHR(ORD(TERMIMM]) - ORD('a') + ORD('A"));
TERMREAD = M>D
END;

PROCEDURE LISTPARAMS(VAR OUTFILE : TEXT;
PARAMLIST : TPARAMLIST);

VAR PARAMETER : TPARAMETERS;
PTR : PDOUBLIST;
BEGIN

FOR PARAMETER := ATOMCOUNT TO HETEROATOM DO WITH PARAMLIST[PARAMETER] DO
IF TOPRANGE <> 0 THEN

BEGIN

CASE PARAMETER OF
ATOMCOUNT : WRITEC(OUTFILE,'C");
TBRANCH ¢ WRITE(OUTFILE,'T'");
QBRANCH : WRITE(OUTFILE,'Q");
EUNSATURATION : WRITE(OUTFILE,'E");
YUNSATURATION : WRITECOUTFILE,'Y');
RINGCOUNT : WRITECOUTFILE,'RC');
RINGATOMS : WRITECOUTFILE,'RN");
RINGSUSSTITUTION : WRITECOUTFILE,'RS');
RINGFUSIONS : WRITECOUTFILE,'RF");
RINGAROMATIC : WRITECOUTFILE,'RA");
HETEROATOM : WRITECOUTFILE,'L")
END;

PTR := SU3BRANGES;
WRITE(OUTFILE, '<');
WHILE PTR <> NIL DO WITH PTR™ DO
BEGIN
WRITE(QUTFILE, FIRST : 1);
IF FIRST <> SECOND THEN WRITE(OUTFILE, '-', SECOND : 1);
PTR == NEXT;
IF (PTR <> NIL) OR (TOPRANGE <> NOTSET) THEN WRITE(OUTFILE, ',")
END;
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IF TOPRANGE <> NOTSET
THEN WRITECOUTFILE, TOPRANGE:1, '-> ")
ELSE WRITE(QUTFILE, *> ") '
END;
WRITELN(OUTFILE);
WRITELN(OUTFILE)
END;

FUNCTION SPSVARIETY(ADDRESS
DISPLAYING

¢ INTEGER;

: BOOLEAN) : TPSVARIETY;

{ Returns the variety of partial structure, whose record begins at ADDRESS in
SPSFILE. The lines of the record in SPSFILE are in reverse order, and as they
are read into a linked List of lines, the order is automatically put right.
The first character of the first (in correct order) Line indicates the nature
of the partial structure. DECODECT is called to deal with connection tables
(with DISPLAYING as its parameter); homologous series terms are handled by
READSPSPARAMS, and Listed by LISPARAMS if DISPLAYING is TRUE; Gensal
expressions are stored in INSETGENEX, and Llisted by LISTGENEX if DISPLAYING
is TRUE. 2}

VAR SPSTRING : PLINELIST; { Lines of partial structure record }
PARAMETER : TPARAMETERS;

BEGIN

IF NOT C(OPNVSA(SHORT(1), ‘'LI2GEN>SPSFILE', SHORT(14), SHORT(1), SHORT(1), SHORT(1), SHORT(100))

AND POSNS$A (SHORT (1), SHORT(1), ADDRESS)) THEN
PROGERROR(103); {File error - opening/positioning SPSFILE}
NEW(SPSTRING);
SPSTRING".LAST := NIL;
SPSTRING".NEXT := NIL;
GETLIN(SPSTRING".LINE);
WHILE NOT (SPSTRING".LINELC1] IN L[CTFLAG, HSTFLAG, GENEXFLAG]) DO
BEGIN
NEW(SPSTRING".LAST);
SPSTRING".LAST" _NEXT == SPSTRING;
SPSTRING := SPSTRING".LAST;
SPSTRING™.LAST := NIL;
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GETLIN(SPSTRING".LINE)
END;
IF NOT CLOS$A(SHORT (1)) THEN PROGERROR(104); {File error
CASE SPSTRING™.LINEL1] OF
CTFLAG:
BEGIN
SPSVARIETY := SPECIFIC;
DECODECT(SPSTRING, DISPLAYING);
DELETEGENSAL (SPSTRING)
END;
GENEXFLAG:
BEGIN
SPSVARIETY := OTHER;
INSERTGENEX := SPSTRING".NEXT;
IF DISPLAYING THEN LISTGENEX(SPSTRING".NEXT)
END;
HSTFLAG:
BEGIN
SPSVARIETY := GENERIC;
READSPSPARAMS (SPSTRING);
DELETEGENSAL (SPSTRING);
IF DISPLAYING
THEN BEGIN
LISTPARAMS (QUTPUT, SPSPARAMLIST);
FOR PARAMETER := ATOMCOUNT TO HETEROATOM DO

(SPSVARIETY) - closing SPSFILEY}

DESTROY (SPSPARAMLISTLPARAMETER].SUBRANGES)

END
END
END € of case }
END;

PROCEDURE READFELDMANN;

{ Reads the Feldmann table from FELDFIL. 2}

VAR CH ¢ CHAR;
NODE : ATOMNUMBER;
M : INTEGER;

S XIAN3ddV
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BEGIN
RESET (INPUT,FELDFIL);
READLN (NUMOFNODES) ;
FOR NODE := 1 TO NUMOFNODES DO WITH FELDCTINODE] DO
BEGIN
FOR M :=1 TO & DO READ(CHEMIMD);
READ (CHGE ,CH,CH,CH);
IF CH = 'M' THEN READ(MULT)
ELSE MULT := 0;
FOR M := 1 TO MAXCONGENERS DO
IF EOLN(INPUT) THEN ARIM] := 0
ELSE READ(ARIMI);
READLN
END;

READLN (NUMOFBONDS) ;

FOR M := 1 TO NUMOFBONDS DO WITH FELDBDLCM] DO
READLN (NODE1,NODE2,BOND);

RESET(INPUT,'RTTY")

END;

¢ XIGN3IddV
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SAMPLE INTERPRETER SESSION

In this sample interpreter session the structure shown in Figure
3.3 is entered, with various errors being indicated by the
program, and corrected by the user. After a "failure”, a session
using the editor corrects an erroneous structure diagram, and the
whole structure is then reprocessed in non-interactive mode,

before the user continues to input GENSAL statements,

Enter Command : GENSAL

1 18 GENSAL: INPUT 4163058
2 18 GENSAL: SD

FELDMANN graphics system for structure diagram input and display:

#
RING 5

#
ABRAN 11213141

#
SATOM 1 3
ATOM TYPE
N

#
SATOM 6 8
ATOM TYPE
RS

#
SATOM 7 9
ATOM TYPE
0
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#

SSOND 2 7 4 9
BOND TYPE=

cD

#
RING 6

#
RING 6

#
ABOND 5 10

#
A3OND 5 16

#
ALTBD 10 11

#
ALTBD 16 17

#

D
19.20 12.13

18 21 THERT

17.16 10.15

#
END
3 702 GENSAL: R =H / SD

*%%% ERROR 23
Integer expected.
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Remainder of input Lline ignored
4 702 GENSAL: 5 =H / SD
FELDMANN graphics system for structure diagram input and display:

#
CHAIN 3

#
ABRAN 1 1 11

#

SATOM 2
ATOM TYPE
R3

#

SATOM 3
ATOM TYPE
R2

#

SATOM &
ATOM TYPE
R1

#
SATOM 5

ATOM TYPE
*

#
D
S*x
\
\
1--2R3-3R2
/
/
4R1

#

END
5 1299 GENSAL: R1 =H / alkyl <1=-7>

“e

*x*% ERROR 24
Unexpected symbol.

Remainder of input line ignored

6 1299 GENSAL: ;
7 1299 GENSAL: R1 = H / alkyl <1-7>

e
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8 1648 GENSAL: R2 = SD
FELDMANN graphics system for structure diagram input and display:

H
CHAIN 2

#
ABRAN 1 1 11

#

SATOM 2
ATOM TYPE
0

#

SATOM 3
ATOM TYPE
R&

#
SATOM 4

ATOM TYPE
*

#

SBOND 1 4

BOND TYPE=
co

#
D

#
END

*%%xkx FAILURE 42
Bond types €S and CD are incompatible.

Edit existing GENSAL or start again!

Enter Command : EDIT

CThe editor session is not shown here. It involves the
replacement of the erroneous double bond in the last
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structure diagram by a single bond]

> RUN

1 18 GENSAL: INPUT 4163058
2 18 GENSAL: SD

19.20 12.13

18 21 1M1 14

702 GENSAL: R
702 GENSAL: 5 =H / SD

W

S%
\
\
1-=2R33R2
/
/
4R1

1299 GENSAL:
1299 GENSAL: ;
1299 GENSAL: R1
1648 GENSAL: R2

H / alkyl <1-7> ;
sD

00 ~NO~W

4x
\
\
14420
7/
/
3R4
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End of stored GENSAL.
Input at the terminal:

9 1887 GENSAL: ;
10 1887 GENSAL: R3 =0/ S;
1 2292 GENSAL: RESTRICT <1> R5 <> H,
The following substituents remain undefined:
R4

**xkx* ERROR13
":" expected.

Remainder of input Lline ignored

12 2292 GENSAL: ;

13 2292 GENSAL: R4 = 'acyl residue of naturally-

14 2325 GENSAL: occurring protein amino acid'.
(Conditions not yet implemented)
Generic Structure 4163058 accepted.
ECTR occupies 2124 words, in 9 partial structures.

0 partial structures ( 279 words) were reclaimed.

Used 5.734 seconds. Fragment generation begins.,
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INTERPRETER ERROR MESSAGES

In these error messages the symbol # is replaced by an integer,
and the symbol $ by a character (normally part of a bond type
abbreviation).

1) Substituent R# has not been declared.

2) Multiplier M# has not been declared.

3) Position # which is implicit in nomenclatural term is not

available.

4) No positions available for the further substitution implicit
in nomenclatural term.

5) # is not a valid value for this parameter.

6) Position # is not available for attachment in all child
structures.

7) Substitution is not possible in position #.

8) Insufficient substitutable positions for # substitutions.

9) Not enough substituent declations for # selective definitions.

10) # is too big a value for a multiplier.

11) "INPUT" or "QUERY" expected.
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12) "SD'" expected.

13) ;" expected.

14) ")" expected.

15) ";" or "END" expected.

16) Patent number expected.

17) "THEN" expected.

18) Substituent definition element expected,

19) Statement expected.

20) Substituent or multiplier group expected.

21) "<" expected.

22) '">" expected.

23) Integer expected.

24) Unexpected symbol.

25) Nomenclatural term or "'" expected.

26) Substituent expected.

27) Integer range must have increasing values left to right.

28) Substituent values must be in the range 1 to 63.

29) "'" expected.

30) Combination of doubly-connected substituents not permitted.

31) Connectivity incompatible with substituent(s) being defined.

32) Assignment operator expected.

33) "/" expected.

34) Position combination not permitted for singly-connected
substitution.

35) No appropriate declaration for R#.

36) "+" expected.

37) Substituents in combination not declared in same partial

structures.
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38)

39) Positions specified previously are not available,

40) Error in stored GENSAL,

41) Structure Diagram rejected.

42) Bond types $3$ and $3 are incompatible.

43) No available position in child structure for $3% bond.

44) Doubly~connected value for singly-connected substituent.

45) Bond size cannot be accomodated in parent structure at
specified position #.

46) Bond size cannot be accomodated in parent structure at any
position.

47) No positions available in parent structure for combined
substitution.

48) Bond sizes cannot be accomodated at any pair of positions in
parent structure,

49) Positions specified for further substitution on R# are not
available,

50) No available positions for further substitution on R#.

51) Incompatible connectivities for substituents in this group.

52) No available positions in child structure for $% and $$%
bonds.

53) Number of bonds on substituent at node # does not agree with
previous declaration.

54) More than two bonds on substituent at node #.

55) Illegal valency on atom at node #,

56) Variable-position Label applied to atom at node #.

57) Multiplier appplied to node #, which is not a substituent.
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58) Multivalent label or hydrogen at node #.
59) Maximum of two apical bond labels exceeded.
60) Illegal pattern of AROMATIC bonds at node #.

61) Illegal pattern of TAUTOMERIC bonds at node ¥#.
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