














































































































































































































































































































































































CHAPTER 6: CONCLUSIONS 

The clarity and lack of ambiguity of GENSAL would make such 

descriptions much easier to understand than those currently found 

in patent specifications and abstracts. 

It is even possible to speculate that GENSAL might ultimately be 

used for generic structure descriptions in the patent documents 

themselves, though this is likely to remain speculation for some 

time to come. 

6.2.2. Generic Structures in the Journal Literature 

Figure 1.1 

literature, 

illustrated 

and such 

a generic 

series of 

structure 

related 

from the journal 

compounds could 

conveniently be described using a single GENSAL structure, which 

might, if desired, be used for automatic generation of all the 

specific compounds covered, so that these could be registered in 

an appropriate specific-compound registry system. Integration 

with a quantitative structure activity relationship system might 

also allow the automatic identification of the compounds likely 

to be most active. 

6.2.3. Chemical Reaction Documentation 

One of the problems in the documentation of chemical reactions is 

the description of the "generalised" reaction process. Normally 

this is done in terms of substructures for the reactant and the 
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CHAPTER 6: CONCLUSIONS 

product, which represent the "reaction centre" - i.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 development of a reaction indexing system based 

on this principLe wouLd need substantial research investigation. 

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 "R " 
k 

notation. Systeme DARe (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 

structures to be input as queries for searches of a file of 
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CHAPTER 6: CONCLUSIONS 

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 in 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 

B l o k 195 h l a generic structure. lC as a so 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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CHAPTER 6: CONCLUSIONS 

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 letters, 

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. 

l!. integer 

----------------------------~------> digit --------T-------------------------> I. 1 ' ______ ----------______ ' 

.£.!. integer range 

----~----> integer ---T---------------------------------------~------------> 
1 1 • 

I 1---> c=:J -----r------------------------>! 
I 1 1 : 
1 I. I 
: : 1 ________ > integer ------>. 
1 1 I 
1 1 1 
:------~<-------~------------------------------------- ___ , 
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1...:. substituent 

___________________ > ~ --------> integer ---------------------------------> 

.i:. multiplier 

___________________ > ~ --------> integer ----------------------------------> 

~ position combination 

_____________________ > integer ------> ~ -------> integer -----------------> 

h position set 

----------> -r-------> integer range --------""--> CD ------------------->. 
I--~-> position combination -T--

1 

{I' 0 1 1 . 1 ----------- , <--------

1.:. parameter 

-------T-----------------------> PARAMETER IDENTIFIER ----------"'-----------> 
1----> ~ -----------> substituent ----------> c:J ------1 

?.:- selector 

-------------> ~ ------> integer range -------> ~ -______________________ > 

~ parameter list 

--------r---------------------------r----------------- ----------~-----------> 

1----1.\-----> parameter _____ \V _______ > selector ----T----- 1 
I 1 ---------------------------------------------

10. substituent value --- -------
---r----------------------------> [2J ----------------------------------~---> 

1----------> SD ------------> STRUCTURE DIAGRAM --------------------->: 
1 1 
1 1 

1---> HOMOLOGOUS SBRIES IDENTIFIER --------> parameter list --------->1 
1 1 
1 1 
1 _____________ > SPECIFIC NOMBNCLATURAL TERM ------------------------->1 
1 • 1 
I 1 

1------------>0 --J;\--> OTHER TERI~ ----r----->[J---------------------I 
1 I -------------------
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APPENDIX 1: GENSAL SYNTAX DIAGRAMS 

~ substituent combination 

-----------> substituent ----> ~ -----> substituent -----------------------> 

~ substituent ~ 

----------------T--------->~----> integer range ------"'--------------------> 
I-~----> substituent combination ___ ~--I 

I ______ --------~<--------- ______ I 

~ multiplier ~ 

_______________________ >~---> integer range -------------------------~-----> 

~ definition element 

-----T----> position set ---------------------------------------------1 
1 
1 

<--------------------------------------------------------- ______ 1 

----> selector -------------------------------------------------1 
1 
1 <--------------------------------------------------------- ______ 1 

1 
1----> 
1 
1 
1 
1 
1 
1 

l----> 
1 
1 
1 1 ____ > 

substituent value --T-------------------------------------
1 
1 
1---> position set __________________ > 

substituent -------------------------------------- _______ > 

~ ---> substituent definition expression ---> [IJ -----~-----> 

~ substituent definition expression 

--------------~----------> definition element --------------- __ ~-------------> /1 \ • 1 

<--------------- ~<--------------------------! 
1 

<-------------- ~<--------------------------: 
1 

<------------- ~ <--------------------------: 
1 
1 _________________ ~ <--------------------______ 1 
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APPENDIX 1: GENSAL SYNTAX DIAGRAMS 

~ assignment operator 

----------------------T-------------->[:] ----------------~-----------------> 
-------------->~ ----------------> 
-------------->~----------------> 

- -- --- ---- ---->~ -- ---- - - ------ --> 

-------------->~ -----------------

~ assignment statement 

--r-> selector -1,\--,--> 1 ______ - ______ 1 1 

substituent 
substituent ----> assignment ----> definition 

group operator expression 
--~---> 

I 
1 1 1 __ > multiplier -----> assignment ----> selector -----1 

group operator 

~ simple condition 

:--> 

selector-T-> 
I 
1 
1 
1 
1 
1 
1 
1 , 
1 
1 
I 

1 1 __ > 

substituent 

--> substituent 
combination 

----> multiplier 

substituent 
group 

-T-> c:J ---)I;----T---> 
1 11' 1 1 1 1 

position set -------'j;\--> 
1 1 1 I 

1 
1 I ~ I I ! __ > ~ ___ I 1 ___ > substituent 

defini tion 
expression -------->1 

1 
I 
1 1 __ > 

parameter -)I;--T-> G --I 
I" 1 1 

-----------1 1->[32] _'if_> selector __ > multiplier group 

--~--T-->c:J ---~-------T-----> position set ----------> 
(,\ I I!' 1 1 I 1 1 

1 1 nil substituent 1 ! __ >~ ___ I 1 ________ > definition 

1 expression 

1 
1--> parameter -.-.-----T-->G ----"'-> selector 

11 \ 1 I"~ ___________________ ?I ! __ >~ 1 

1 

1---> 
1 , -------------------1 
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APPENDIX 1: GENSAL SYNTAX DIAGRAMS 

.li!. condition 

-----Ir\----r----------~-----r----> simple condition----------~-------r-------> 

! I-->INOT[--I I---->W---> condition --->[I]---I ! 
1<-----------------------1 ANDI < --------------------------------- i 
1 1 1 ________________________ IORI < _________________________________ l 

20. statement 

---T---------------------> assigment statement -----------------------~-----> 

---> ~ --> condition --> ITHEN[ --> statement ----r------------>! 
1 1 1--------------______ 1 I 

1--> IELSEI --> statement --------> I 
1 

---> IR~STRICTI -----> condition --------------------------------->: 
1 

---> [BEGINI ----"'---> statement ----r-----> I ENDI ---------------> i 
1------- [J <------ 1 I 

______________________________________________________ ------- ______ 1 

~ structure description 

--T--> IINPUTI--",-> REF. NO. --> ~--> STRUCTURE --"'--> statement --r-->[J--> 
1 __ > IQUERyl--1 DIAGRAM I------[!J<------I 
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BNF PRODUCTION RULES FOR GENSAL 

This Appendix shows the Grammar of GENSAL using Backus-Naur Form 

(aNF> production rules. A slight variant of the "Extended BNF" 

metalanguage proposed by Wirth 101 
is used, in 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 included exactly as they stand are 

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

1. <arithmetic operator> ::= "+" "-" 

2 < . t operator> •• - "_n "S--" I "0--" I "S-_" I "11--" • ass1gnmen •• - -

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

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

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

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

BNF FOR GENSAL 

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

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

10. <definition element> ::= ( <position set> J ( <selector> J 
<unmodified definition element> 

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

12. <digit> ::= "0" I "1" I "2" I "3" I "4" I "5" I "6" I "7" I 
"S" I "9" 

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

14. <empty> :: = 
15. <further substitution operator> ::= "58" I "058" 

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

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

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

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

20. <IF statement> ::= "IF" <condition> "THEN" <statement> 
( "ELSE" <statement> J 

21. <initial character> ::= <letter> I <digit> 

22. <integer range> ::= { <subrange> "," } <top range> 

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

24. <integer> ::= <digit> { <digit> } 

25. <letter> ::= "A" I "B" I "e" I "D" I "E" I "F" I "6" I "H" I 
"I" I "J" I "K" I "L" I "M" I "N" I "0" I "P" I "Q" I 

"R" I "5" I "T" I "U" I "V" I """ I "X" I "Y" I "l" 
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26. <multiplier assignment> ::= <multiplier group> 
<assignment operator> <selector> 

BNF FOR GENSAL 

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

28. <multiplier group> ::= """ <integer range> 

29. <multiplier relation> ::= <multiplier> 
{ <arithmetic operator> <integer term> } 
<relational operator> <selector> 

30. <multiplier> ::= """ <integer> 

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

32. <other term> ::= <nomenclature> 

33. <parameter identifier> ::= "c" I "T" I "Q" I "E" I "Y" I "RC" 
I "RNli I "RS" I "RA" I "I" 

34. <parameter list> ::= ( <selector> J 
{ <parameter> <selector> } 

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

36. <parameter> ::= <parameter identifier> 
..... <substituent> ... " 

37. <position combination> ::= <integer> "/" <integer> 

38. <position set> ::= "[" <positions> "]" 

39. <positions> ::= <integer range> I <position combination> 
{ "," <position combination> } 

40. <reference number> ::= <integer> 

41. <relational operator> ::= "=,, I "0" 

42. <restrict statement> ::= "RESTRICT" <condition> 

43. <selector> ::= "<" <integer range> ">" 

44. <simple condition> ::= <selector> <group relation> I 
<substituent relation> I <multiplier relation> 

45. <special character> (Implementation Dependent) 

46. <specific nomenclatural term> ::= <nomenclature> 

47. <statement> ::= <assignment statement> I <if statement> 
<restrict statement> I <compound statement> I <empty> 
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48. <structure description> ::= <structure type> 
<reference number> "SD" <structure diagram> <statement> 
{ "i" <statement>} "." 

49. <structure diagram> (Implementation Dependent) 

50. <structure type> ::= "INPUT" I "QUERY" 

51. <sub range> ::= <integer> I <integer> "-" <integer> 

52. <substituent assignment> ::= <substituent group> 
<assignment operator> 
<substituent definition expression> 

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

54. <substituent definition expression> ::= 
<definition alternative> 
{ "1" <definHion alternative> } 

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

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

57. <substituent relation> ::= <definition relation> 
<parameter relation> 

58. <substituent value> ::= "?" I "SD" <structure diagram> 
<homologous series identifier> <parameter list> 
<specific nomenclatural term> I "'" <other term> 
{ <other term> } "." 

59. <substituent variable> ::= <substituent> 
<substituent combination> 

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

61. <top range> ::= <sub range> I <integer> "-" 

62. <unmodified definition element> ::= <substituent value> I 
<substituent value> <position set> I <substituent> I 
"(" <substituent definition expression>")" 

63. <unselected assignment statement> ::= 
<substituent assignment> I <multiplier assignment> 
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GENSAL INTERPRETER PROGRAM 
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20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

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 : 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. 
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80 

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\RECORDHELD} 

PROCEDURE DELETEGENSAL(VAR LINE1 : PLINELIST); 
EXTERN; 
{ Deletes a linked list of GENSAL lines, headed by LINE1, which is returned 

with value NIL. 
Called by INTERPRET\ALTNVLIST\ELEMENT\TRANSLATENOMEN} 

PROCEDURE DECODECT (VAR CTLINE PLINELIST; 
DISPLAYING BOOLEAN); 

EXTERN; 
{ Decodes a connection table from character-string format, beginning in CTLINEA. 

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} 
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CD 
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fUNCTION NORECORD(NOMEN : STRING32; 
VAR ADDRESS: 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\RECORDHELD} 

PROCEDURE LISTPARAMS(VAR OUTFILE 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. 
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Called by INTERPRET\PROCESSCT} 

PROCEDURE INTERPRETCVAR FIRSTLINE : PLINELIST; 
: INTEGER; VAR ECTRSIZE 

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; 

=CINVALIDTOKEN,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,GDEG,GSEG, 
GHASHEG,GDOLEQ); 

=CDELIMITER,INTEGRAL,NOMENCLATURE); 
=CTERMINAL, STOREDGENSAL, INSERTTEXT); 
= 0 •• 3; 
= SET OF DELIMTYPE; 
= RECORD 

CASE NATURE 
DELIMITER 
INTEGRAL 
NOMENCLATURE 

TOKENNATURE OF 
COELIMVAL : DELIMTYPE); 

: CINTEGVAL INTEGER); 
CNOMENVAL : STRING32) 

END; 
= "TTOKENLIST; 
= RECORD 

TOKENVAL : 
NEXT 

END; 
= "PSLIST; 
= RECORD 

PARSTRUCT, 
FURTHERSUB 
COMBINS 
CONNBONDS 

TOKENTYPE; 
PTOKENLIST 

PTRPSTYPE; 
PCOMBINLlST; 

: TCONNBONDS; 

:> 
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PMDECLIST 
MDECLIST 

VAR TOKEN 
TOKENLIST 
LINENUMBER 
VALIDLENGTH 
OEFNMULT, 
OEFNSUBS, 
OECLMULT, 

PRNTPOSNS : PTGROUPMEMSi 
COPYCHILOPS : BOOLEANi 
NEXT : PPSLIST 

ENOi 
= AMDECLISTi 
= RECORD 

SUBSTOECN PPSLISTi 
NEXT : PMDECLIST 

ENDi 

TOKENTYPEi 
: PTOKENLISTi 
: INTEGERi 
: O •• MAXLENGTHi 

{ substituents so far defined} 

OECLSUBS : INTEGSETi 
CONDITIONSPRESENT : BOOLEAN; 
ROECLARATIONTABLE : ARRAY[SUBSTITUENT] OF PPSLISTi 
ROEFINITIONTABLE : ARRAY[SUBSTITUENT] OF PCOMBINLISTi 
MOECLARATIONTABLE : ARRAY[MULTIPLIER] OF PMOECLISTi 
MDEFINITIONTABLE : ARRAY[MULTIPLIER] OF INTRECORDi 
CURRENTLINE 
SUBST 
ZEROFREG, 
ESSENTFREG, 
OPTFREG 
BONDMATCHARRAY 
BONDSTRING 
INPUTMOOE 
INSERTHSTPS 
IRLISTBOT 

: PLINELISTi 
: SUBSTITUENTi 

: PDOUBLIST i 
: ARRAY[BONOOROER] 
: ARRAY[BONOOROER] 
: TINPUTMOOEi 
: PTRPSTYPEi 
: PIRLISTi 

OF PACKED ARRAY[BONOORDER] OF BONDORDERi 
OF STRING2; 

{----------------------------------------------------------------------------} 
PROCEDURE INITIALISEi 

{ Sets initial values for variables. 
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> 
r 
1-1 
Z 
-i 
m 
:;:0 

iJ 
:;:0 
m 
-i 
m 
:;:0 



""0 
I» 
IQ 
tII 

..... 
-0 
N 

201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 

Called by Body of INTERPRET} 

VAR SUBST : SUBSTITUENT; 
BOND : BONDORDER; 
MU LT : MULTIPLIER; 
BONDFILE : FILE OF PACKED ARRAY[BONDORDERl OF BONDORDER; 

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

VAR NF : PDOUBLIST; 

BEGIN 
NEW(Nf); 
NF-.FIRST := ONE; 
NF-.SECOND := TWO; 
NF- .NEXT : = NIL; 
NEWFREQ := NF 
END; 

BEGIN {Body of INITIALISE} 
ESSENTFREQ := NEWFREQ(1,1); 
OPTFREQ := NEWFREQ(0,1); 
ZEROFREQ := NEWFREQ(O,O); 
ECTRSIZE := 18; 
CONDITIONSPRESENT := FALSE; 
WRITELN; 
WRITELN; 
LINENUMBER := 0; 
DECLSUBS := [l; 
DECLMULT := [l; 
DEFNMULT := [l; 
DEFNSUBS := [J; 
IF INTERACTIVE THEN INPUTMODE := TERMINAL 

ELSE INPUTMODE := STOREDGENSAL; 
INTERNALREP.CONSTANTPART := NIL; 
TOKENLIST := NIL; 

:> 
""0 
""0 
m z 
c .... 
X 

I.H 

Cl 
m 
z 
(I) 

> r 
.... 
Z 
-t 
m 
;;Q 

""0 
;;Q 

m 
-t 
m 
;;Q 



""0 
I» 
IQ 
(1) 

~ 

-0 
UoI 

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 
ROECLARATIONTABLE[SUBST] := NIL; 
ROEFINITIONTABLE[SUBST] := NIL 

END; 
FOR MULT := 1 TO MAXVARS DO 

BEGIN 
MOECLARATIONTABLE[MULT] := NIL; 
MOEFINITIONTABLE[MULT].TOPRANGE := NOTSET; 
MOEFINITIONTABLE[MULT].SUBRANGES := NIL 

END; 
CURRENTLINE := NIL; 

RESETCBONDFILE, 'LI2GEN>BONDFILE'); 
FOR BOND := NOTSPECIFIED TO RINGTAUT DO READCBONDFILE, BONDMATCHARRAY[BOND]); 
RESETCBONDFILE, '@TTY'); 

BONDSTRING[NOTSPECIFIEDJ:= 'NS'; 
BONDSTRING[ANY] := 'A '; 
BONDSTRING[CHAIN] := le 'i 
BONDSTRING[RINGJ := 'R '; 
BONDSTRING[SINGLEJ := 's '; 
BONDSTRING[DOUBLEJ := '0 '; 
BONDSTRING[TRIPLE] : = 'T '; 
BONOSTRING[CHAISING] := 'CS'; 
BONDSTRING[CHAIDOUB] := 'CD'; 
BONDSTRING[CHAITRIP] := 'CT'; 
BONDSTRING[CHAITAUT] := 'TC'; 
BONDSTRING[RINGSINGJ := 'RS'; 
BONDSTRING[RINGOOUB] := 'RO'; 
BONDSTRING[RINGTRIP] : = 'RT'; 
BONDSTRING[AROMATICJ := 'RA'; 
BONDSTRING[RINGTAUTJ := 'TR' 

END; { of INITIALISE 
-----------------------------------------------------------------------------} 

:.:­
""0 
""0 
m 
z 
o ..... 
x 
VI 

Gl 
m 
z 
(I) 

:.:-
r 
..... 
z 
~ 
m 
;;0 
""0 
;;0 
m 
~ 
m 
;;0 



"'tJ 
QI 
IQ 
CD 

~ 

-0 
~ 

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, 
NUM DATA : INTEGER; 
STRINGDATA : STRING4); 

{ Obtains an error message from LI2GEN>ERRORMSGS, 
terminal, interposing data where necessary. 
Called by FAILURE 

ERROR 
PROCESSCT\REJECT} 

VAR STRINGPOS 
MSGCHAR 
LINE 

: 1 •• 5; 
: CHAR; 
: INTEGER; 

BEGIN 
RESET(INPUT, 'LI2GEN>ERRORMSGS'); 
FOR LINE := 1 TO (ERRORCODE-1) 00 REAOLN; 
STRINGPOS := 1; 
WHILE NOT EOLN(INPUT) 00 

BEGIN 
READ(MSGCHAR); 
CASE MSGCHAR OF 
'#' : WRITE(NUMDATA : 1); 
'S' : BEGIN 

WRITE(STRINGDATA[STRINGPOS); 
STRINGPOS := STRINGPOS + 1 

END; 
OTHERWISE WRITE(MSGCHAR) 
END 

END; 
WRITELN; 
RESET(INPUT, '@TTY') 
END; 

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

and prints it at the 
> 
"'tJ 
"'tJ 
m z 
c .... 
x 

VI 

(j) 
m 
z 
(I) 

> 
r 
.... 
Z 
-t 
m 
;:0 
"'tJ 
;:0 
m 
-t 
m 
;:0 



-0 
~ 
IQ 
CD .... 
-0 
VI 

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; 
WRITELNC'**** FAILURE " ERRORCODE : 2); 
WRITEMESSAGECERRORCODE, NUMDATA, STRINGDATA); 
WRITELN; 
WRITELNC'Edit existing GENSAL or start again!'); 
WRITELN; 
GOTOCOMMAND 
END; 

PROCEDURE REDUCEECTRCPTR : PDOUBLIST); 

BEGIN 
WHILE PTR <> NIL DO 

BEGIN 
ECTRSIZE := ECTRSIZE - 6; 
PTR := PTRA.NEXT 

END 
END; 

(-------------------------------------------------------------------------------
PRO C E D U R E GET T 0 KEN 

THE LEX I C A L A N A L Y Z E R 
-------------------------------------------} 

PROCEDURE GETTOKEN; 

{ Places the next token in the GENSAL input stream in TOKEN. 
Called by NEXTTOKEN 

> 
"'0 
-0 
m 
Z 
o .... 
X 

lH 

G') 
m 
z 
(I) 

> 
r-
.... 
Z 
-t 
m 
;;0 
"'0 
;;0 
m 
-t 
m 
;;0 



\J 
III 
IQ 
(1) 

..... 
-0 
0-

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 
ERROR} 

VAR M : 1 •• MAXLENGTH; 
STARTED : BOOLEAN; 

PROCEDURE READLINE; 

{ Reads one line of GENSAL input according to INPUTMODE, checking for TERMINAL 
that it contains no more than 99 characters, and building up the linked list 
of lines. For all INPUTMODE replaces all lower-case alphabetics by upper-case. } 

LABEL 10; 

VAR CH 
M 
NEWLINE 

BEGIN 
CASE INPUTMODE 

TERMINAL 

: CHAR; 
: O •• MAXLENGTH; 

PLlNELIST; 

OF 
BEGIN 

LINENUMBER := LINENUMBER + 1; 
10 : WRITE(LINENUMBER : 3); 
IF DIAGNOSTICS THEN WRITE(ECTRSIZE : 
WRITE(' GENSAL: I); 

READLN(BUFFER : N); 
IF N=O THEN 

BEGIN 
WRITELN; 

7 ); 

WRITELN('GENSAL input terminated by user.'); 
WRITELN; 
GOTOCOMMAND 

END; 
IF N=100 THEN 

BEGIN 
WRITELN; 
WRITELN('**** LINE OVERFLOW! ****'); 
WRITE('Line read as far as " ••• '); 

> 
\J 
""0 
m 
Z 
o .... 
x 
v.I 

G") 
m 
z 
(I) 

> r-
.... 
Z 
-i 
m 
;0 

""0 
;0 
rn 
-i 
m 
;0 



401 
402 
403 
404 
405 
406 
407 
408 
409 
410 
411 
412 
413 
414 
415 
416 
417 

" '418 III 
IQ 419 CD 

..... 420 
-0 

421 ....., 

422 
423 
424 
425 
426 
427 STOREDGENSAL : 
428 
429 
430 
431 
432 
433 
434 
435 
436 
437 
438 
439 
440 

FOR M := (MAXLENGTH-12) TO (MAXLENGTH-1) DO WRITE(BUFFER[M); 
WRITELN (' ... '); 
REPEAT 

WRITE (' 
READLNCCH) 

UNTIL (CH='V') OR (CH='y') OR (CH='N') OR (CH='n'); 
M := MAXLENGTH; 
REPEAT 

BUFFER[M) := , '; 
M := M-1 

OK? 

UNTIL (BUFFER[M)=' ') OR (M=O) OR (CH='V') OR (CH='y'); 

(V IN) > > '); :g 
ITI 
Z 
o 
t-t 
X 

VI 

IF (CH='N') OR (CH='n') THEN WRITELN('Line truncated from last space. l ) 

END; 
NEW(NEWLINE); 
WITH NEWLINE A DO 

BEGIN 
LAST := CURRENTLINE; 
NEXT := NIL; 
LINE := BUFFER 

END; 
IF CURRENTLINE = NIL 

THEN FIRSTLINE := NEWLINE 
ELSE CURRENTLINEA.NEXT := NEWLINE; 

CURRENTLINE := NEWLINE 
END; 

BEGIN 
LINENUMBER := LINENUMBER + 1; 
IF LINENUMBER = 1 

THEN NEWLINE := FIRSTLINE 
ELSE NEWLINE := CURRENTLINEA.NEXT; 

IF NEWLINE = NIL 
THEN BEGIN 

WRITELN; 
WRITELNC'End of stored GENSAL.'); 
WRITELN('Input at the terminal:'); 
WRITELN; 
INPUTMODE := TERMINAL; 
GOTO 10 

END 

Cl 
ITI 
Z 
(Il 

]> 

r 
t-t 
Z 
-t 
ITI 
;;:0 

" ;;:0 
ITI 
-t 
ITI 
;;:0 



-0 
QI 
IQ 
CD 

..... 
'" 00 

441 
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 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 

ELSE CURRENTLINE := NEWLINE; 
WRITECLINENUMBER : 3); 
IF DIAGNOSTICS THEN WRITECECTRSIZE : 7); 
WRITEC' GENSAL: I); 

BUFFER := CURRENTLINEA.LINE; 
WHILE (BUFFER[N]=' ') AND (N)1) DO N := N-1; 
IF (N=1) AND (BUFFER[1]=' I) THEN N:= 0; 
FOR M := 1 TO N DO WRITECBUFFER[M]); 
WRITELN 

END; 

INSERTTEXT : BEGIN 

END; 

IF CURRENTLINE = NIL THEN 
PROGERROR(1); {Unterminated GENSAL expression in SPSfile} 

BUFFER := CURRENTLINEA.LINE; 
CURRENTLINE := CURRENTLINEA.NEXT 

END 

FOR M:= 1 TO MAXLENGTH DO 
IF CBUFFER[M] >= lal) AND CBUFFER[M] <= IZI) 

THEN BUFFER[M] := CHRC ORDCBUFFER[M]) - ORDC'a ' ) + ORDC'AI) ); 
N := 1 
END C* Of READLINE *); 

FUNCTION CHECK CTESTDELIM DELIMTYPE) BOOLEAN; 

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

VAR RESULT 
M 
TERMCHARS 
DELIMSTRING 

BEGIN 
CASE TESTDELIM OF 

(NOTFOUND, PENDING, FOUND); 
O •• MAXLENGTH; 
SET OF CHAR; 
ALFA; 

GAND: DELIMSTRING := lAND I • , 

»> 
-0 
-0 
m 
Z 
o ..... 
X 

lJ\I 

G') 
m 
Z 
Cl) 
):» 

r 
tot 
Z 
-i 
m 
;;0 

-0 
;;0 
m 
-i 
m 
;;0 



481 GBEGIN: DELIMSTRING := 'BEGIN ' . , 
482 GC: DELIMSTRING := 'c ' . , 
483 GE: DELIMSTRING := 'E ' . , 

> 484 GELSE: DELIMSTRING := 'ELSE ' . "'0 , 
"'0 485 GEND: DELIMSTRING := 'END ' . m , 
z 486 GIF: DELIMSTRING := 'IF ' . 0 , .... 487 GINPUT: DELIMSTRING := 'INPUT ' . x , 

488 GM: DELIMSTRING := 'M ' . w , .. 489 GN: DELIMSTRING := 'N ' . , 
490 GOR: DELIMSTRING := 'OR ' . , 
491 GORBY: DELIMSTRING := 'ORBY , . , 
492 GOSB: DELIMSTRING := 'OSB ' . , 
493 GP: DELIMSTRING := 'P , . , 
494 GQ: DELIMSTRING := 'Q ' . , 
495 GQUERY: DELIMSTRING := 'QUERY , . , 
496 GR: DELIMSTRING := 'R ' . , "'0 497 GRA: DELIMSTRING := 'RA ' . I» , IQ 
498 GRC: DELIMSTRING := 'RC ' . 111 , 

~ 499 GRESTRICT: DELIMSTRING := 'RESTRICT'; -0 500 GRF: DELIMSTRING := 'RF ' . -0 , 
501 GRN: DELIMSTRING := 'RN ' . , 
502 GRS: DELIMSTRING := 'RS ' . , 
503 GSB: DELIMSTRING := 'SB ' . , 
504 GSD: DELIMSTRING := 'SD ' . , 
505 GT: DELIMSTRING := 'T ' . , 
506 GTHEN: DELIMSTRING := 'THEN ' . , 
507 GY: DELIMSTRING := 'V ' . G') , 

m 508 GZ: DELIMSTRING := 'z ' . z , 
U) 509 GDEQ: DELIMSTRING := '0= , . 
> , 
r-510 GSEQ: DELIMSTRING := 'S= , . , .... 511 GHASHEQ: DELIMSTRING := '#= , . z , 
-I 512 GDOLEQ: DELIMSTRING := '$= , 
m 
:;0 513 END; "'0 
:;0 514 m 
-I 515 TERMCHARS := [' " '#', '$', "" •• '>', '.' •• '9', ';' •• '?', '[I, 'J'J; m 
:;0 516 M := 0; 

517 RESULT := PENDING; 
518 WHILE RESULT = PENDING DO 
519 IF M=8 
520 THEN IF BUFFER[N+MJ IN TERMCHARS 



"'tI 
I» 
IQ 
111 

N 
o 
o 

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 <BUFFER[N+M] = DELIMSTRING [M+1]) 
THEN <* match found *) IF BUFFER[N+M] = , , 

THEN RESULT := FOUND <* i.e. match is on the space *) 
ELSE M:=M+1 (* delimiter is still being read *) 

ELSE (* no match *) IF(DELIMSTRING[M+1] <> ' ') 
THEN RESULT := NOT FOUND (* not end of delimiter *) 
ELSE IF BUFFER[N+M] IN TERM CHARS 

THEN RESULT := FOUND (* terminated *) 
ELSE IF TESTDELIM IN [GDEQ •• GDOLEQ] 

IF RESULT = FOUND 
THEN BEGIN 

CHECK := TRUE; 
N := N + M + ORD(M=7) 

END 
ELSE CHECK := FALSE 

END; 

THEN RESULT := FOUND (* no termination needed *> 
ELSE RESULT := NOTFOUND (* not terminated *); 

PROCEDURE FINDNOMEN(VAR 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 
M 
BRACKETCOUNT 
TERMCHARS 

BEGIN 

BOOLEAN; 
1 •• 32; 

: O •• MAXLENGTH; 
: SET OF CHAR; 

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

'[I, Ill, I I I I , 1<1, 1.1]; 

> 
"'tI 
"'tI 
m 
Z 
Q 
H 
X 

VoI 

(;) 
m 
Z 
(I) 

> 
r 
1-4 
Z 
-t 
m 
;;0 

"'tI 
;;0 
m 
-t 
m 
;;0 



""0 
III 
IQ 
I'D 

N 
o 
~ 

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 BUFFER[N] IN TERM CHARS 
THEN TERMINATED := TRUE 
ELSE IF BUFFER[N]='C' 

THEN BRACKETCOUNT := BRACKETCOUNT+1 
ELSE IF BUFFER[N]=')' 

THEN IF BRACKETCOUNT>O 
THEN BRACKETCOUNT := BRACKETCOUNT-1 
ELSE TERMINATED := TRUE; 

IF NOT TERMINATED THEN N := N+1 
UNTIL TERMINATED; 
FOR M := 1 TO 32 DO 

IF CM+VALIDLENGTH) < N 
THEN NOMENVAL[M] := BUFFER[M+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 Cas in substituent groups). } 

VAR M : O •• MAXLENGTH; 

BEGIN 
M := 0; 
WHILE BUFFER[N+M] IN [·0· •• ·9·, ._., ','] DO M := M+1; 
IF BUFFER[N+M] IN [·A· •• ·Z·] 

END; 

THEN IF BUFFER[N+M] = 'R' 
THEN CHECKINT := NOT CBUFFER[N+M+1] IN [·A' •• ·Z']) 
ELSE CHECKINT := FALSE 

ELSE CHECKINT := TRUE 

> 
""0 
""0 
m z 
'0 .... 
X 

VoI 

G) 
m 
z 
(I) 

> r 
.... 
Z 
-f 
m 
;:Q 

""0 
;:Q 

m 
-f 
m 
:;0 



\I 
01 
10 
111 

N 
o 
N 

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 : ARRAY[1 •• 9] OF CHAR; 
INT,M,J, 
K,MULT : INTEGER; 

BEGIN 
M := 0; 
WHILE (BUFFER[N+M] IN ['0' •• '9']) AND (M<9) DO 

BEGIN 
INTBUFF[M+1] := BUFFER [N+M]; 
M : = M+1 

END; 
INT := 0; 
FOR J := 0 TO (M-1) DO 

BEGIN 
MULT := 1; 
FOR K := 1 TO J DO MULT := MULT*10i 
INT := INT + MULT * ( ORD (INTBUFF[M-J]) -ORD('O'» 

END; 
EXTRACTINT := INT; 
TOKEN. NATURE := INTEGRAL; 
N := N + M 
END; 

BEGIN (* Body of Procedure GETTOKEN *) 

REPEAT 
IF N=MAXLENGTH THEN READLINE; 
WHILE (BUFFER[N]=' ') AND (N<MAXLENGTH) DO N := N+1; 
STARTED := N<MAXLENGTH; 

UNTIL STARTED; 
VALIDLENGTH := N-1; 

.i 
> 
\I 
\I 
m z 
Cl 
1-4 
X 

VoI 

Cil 
m 
z 
(I) 

> 
r 
1-4 
Z 
~ 
m 
;0 

\I 
;0 

m 
~ 
m 
;0 



"'0 
III 
Ul 
Cl) 

N 
o 
VI 

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 00 
IF BUFFER[N] IN [·A· •• ·E·, '1', ·M· •• ·T·, .y., 'Z', .#., ·S·, ••••••• )., .+ •••• ,., 

THEN BEGIN 
CASE BUFFER[N] OF 
'A': DELIMVAL := GANO; 
'B': DELIMVAL := GBEGIN; 
'Cl: DELIMVAL := GC; 
'0': DELIMVAL := GDEQ; 
'E': IF BUFFER[N+1] = 'L' 

THEN OELIMVAL := GELSE 
ELSE IF BUFFER[N+1] = 'N' 

THEN DELIMVAL := GEND 
ELSE DELIMVAL := GE; 

'I': IF BUFFER[N+1] = 'F' THEN DELIMVAL := GIF 
ELSE DELIMVAL := GINPUT; 

'M': DELIMVAL := GM; 
'N': DELIMVAL := GN; 
'0': IF BUFFER[N+1] = 'R' 

THEN IF BUFFER[N+2] = 'B' THEN DELIMVAL := GORBY 
ELSE DELIMVAL := GOR 

ELSE DELIMVAL := GOSB; 
'P': OELIMVAL := GP; 
'Q': IF BUFFER[N+1] = 'U' THEN OELIMVAL := GQUERY 

ELSE DELIMVAL := GQ; 
'R': IF BUFFER[N+1] IN ['A', ·C·, 'E', 'N', 'SI] 

THEN CASE BUFFER[N+1J OF 
'A' : OELIMVAL := GRA; 
'c' : OELIMVAL := GRC; 
'E' OELIMVAL:= GRESTRICT; 
'F' : OELIMVAL := GRF; 
'N' : OELIMVAL := GRN; 
's' : OELIMVAL := GRS 
ENO 

ELSE DELIMVAL := GR; 
'S': IF BUFFER[N+1] = 'B' 

THEN OELIMVAL := GSB 
ELSE IF BUFFER[N+1] = 'D' 

THEN OELIMVAL := GSD 
ELSE OELIMVAL := GSEQ; 

'T': IF BUFFER[N+1J = 'H' THEN OELIMVAL := GTHEN 

';' '1', 'C', .].] 
3» 
"'0 
"'0 
m 
~ 
~ 
~ 

>< 
VI 

en 
m 
~ 
(I) 

3» 
r 
~ 

~ 
~ 
m 
:::0 
"'0 
:::0 
m 
~ 
m 
:::0 



""tJ 
QI 
IQ 
C'D 

N 
o 
~ 

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 
710 
711 
712 
713 
714 
715 
716 
717 
718 
719 
720 

'Y': DELIMVAL := GYi 
'Z': DELIMVAL := GZi 

ELSE DELIMVAL := GTi 

'&': DELIMVAL := GAMPERSANDi 
•••• : DELIMVAL := GPRIMEi 
'C': DELIMVAL := GLPARENi 
')': DELIMVAL := GRPARENi 
'+': DELIMVAL := GPLUSi 
',': DELIMVAL := GCOMMAi 
'-': DELIMVAL := GHYPHENi 
'.': DELIMVAL := GPERIODi 
'/': DELIMVAL := GSLASHi 
'i': DELIMVAL := GSEMIi 
'<': IF BUFFER[N+1] = '>' THEN DELIMVAL := GNOTEQ 

'=': DELIMVAL := GEQUALSi 
'>': DELIMVAL := GCLOSANGi 
'1': DELIMVAL := GQUESTi 
'[': DELIMVAL := GLSQUAREi 
']': DELIMVAL := GRSQUAREi 
'#': DELIMVAL := GHASHEQi 
'$': DELIMVAL := GDOLEQ 
END C* of case *)i 
IF DELIMVAL >= GAND 

ELSE DELIMVAL := GOPENANGi 

THEN IF NOT CHECK(DELIMVAL) THEN FINDNOMEN(NOMENVAL) 
ELSE NATURE := DELIMITER 

ELSE BEGIN 
NATURE := DELIMITERi 
IF DELIMVAL=GNOTEQ THEN N := N + 2 

ELSE N := N + 1 
END 

END C* of IF BUFFER[N] THEN *) 
ELSE IF BUFFER[N] IN ['0' •• '9'] 

ENDi 

THEN IF CHECKINT THEN INTEGVAL := EXTRACTINT 
ELSE FINDNOMEN(NOMENVAL) 

ELSE FINDNOMEN(NOMENVAL) 

{ END OF PROCEDURE GETTOKEN CTHE LEXICAL ANALYZER) 
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-------------------------------------------------------------------------------} 

PROCEDURE NEXTTOKEN; 

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

VAR TPTR : PTOKENLIST; 

BEGIN 
IF TOKENLIST = NIL 

THEN GETTOKEN 
ELSE BEGIN 

END; 

TOKEN := TOKENLIST-.TOKENVAL; 
TPTR := TOKENLIST; 
TOKENLIST := TOKENLIST-.NEXT; 
DISPOSE(TPTR) 

END 

PROCEDURE LOOKAHEAD; 

{ 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 

»> 
'1J 
'1J 
m z 
o 
M 
X 

VI 

Gl 
m 
z 
(I) 

»> 
r 
M 
Z .... 
m 
:;0 

'1J 
:;0 
m .... 
m 
:;0 



""0 
III 
ca 
ID 

IV 
o 
0-

761 
762 
763 
764 
765 
766 
767 
768 
769 
770 
771 
772 
773 
774 
775 
776 
777 
778 
779 
780 
781 
782 
783 
784 
785 
786 
787 
788 
789 
790 
791 
792 
793 
794 
795 
796 
797 
798 
799 
800 

NEWCTOKENLIST); 
TOKENLIST-.TOKENVAL := TOKEN; 
TOKENLIST-.NEXT := NIL 

END; 
TOKENPTR := TOKENLIST; 
WHILE TOKENPTR-.NEXT <> NIL DO TOKENPTR := TOKENPTR-.NEXT; 
NEWCTOKENPTR-.NEXT); 
TOKENPTR := TOKENPTR-.NEXT; 
GETTOKEN; 
TOKENPTR-.TOKENVAL := TOKEN; 
TOKENPTR-.NEXT := NIL 
END; 

PROCEDURE ERROR CERRORCODE, DATA INTEGER); 

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

VAR TOKENLENGTH, 
M : INTEGER; 
TOKENPTR : PTOKENLIST; 

BEGIN 
FOR M := 1 TO C13 + 7*ORD(DIAGNOSTICS) + VALIDLENGTH) DO WRITEC' '); 
TOKENLENGTH := N - VALIDLENGTH - 1; 
FOR M := 1 TO TOKENLENGTH DO WRITEC'-'); 
WRITELN; 
WRITELNC'**** ERROR',ERRORCODE : 2); 
WRITEMESSAGECERRORCODE, DATA,' '); 
WRITELN; 
CASE INPUTMODE OF 

STOREDGENSAL : FAILUREC40, 0,' '); 
INSERTTEXT PROGERROR(2); {Error in SPSFILE expression} 
TERMINAL : BEGIN 

WRITELNC'Remainder of input line ignored'); 
WRITELN; 
FOR M := (VALIDLENGTH + 1) TO MAXLENGTH DO CURRENTLINE-.LINE[MJ := 
N := MAXLENGTH; 
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GETTOKEN; 
IF TOKENLIST <> NIL THEN 

END 
END; 

END 

BEGIN 
{Need to put this token at the bottom of the list to 
replace the erroneous one. } 
TOKENPTR := TOKENLIST; 
WHILE TOKENPTRA.NEXT <> NIL DO TOKENPTR := TOKENPTRA.NEXT; 
TOKENPTRA.TOKENVAL := TOKEN 

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\ADDCOMBSUBS} 

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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TRIPLE, 
CHAITRIP, RINGTRIP : MAGNITUDE := 3 
END 

END; 

{--------------------------------------------------------------------------} 
PROCEDURE GETAVAILABLEPOSITIONS(PTRPS : PTRPSTYPE; 

VAR POSNS : INTEGSET; 
BONDMAG : TBONDMAG)i 

{ Returns in POSNS those positions of PTRPS A 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\FINOCONNECTIONS 
ALTNVLIST\ALTNTVE\ADOPARALT 
ALTNVLIST\PPOSNS 
ASSIGNMENTSTMNT\POINTERLIST\AODCOMBSUBS} 

VAR ROWNO : ATOMNUMBER; 

FUNCTION MIN80NO(OLDMAG, 
NEWMAG : TBONDMAG) : TBONOMAG; 

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

BEGIN 
IF NEWMAG < OLDMAG 

THEN MINBOND := NEWMAG 
ELSE MINBOND := OLDMAG 

END; 

FUNCTION MINPARENTBONO(PARENTGATE PPARENTLIST; 
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ROWNO : ATOMNUMBER): TBONDMAGi 

{ 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 o.} 

VAR VALID 
COMBPOSNS 
MINPB 

BEGIN 

: BOOLEANi 
: PDOUBLISTi 
: TBONDMAGi 

VALID := PARENTGATE <> NILi {initialisation} 
MINP6 := 3i {initialise to large value} 
WHILE VALID AND (PARENTGATE<>NIL) DO WITH PARENTGATE- DO 

BEGIN 
IF CHILDPOSITIONS.COMBINED 

THEN BEGIN 
VALID := CHILOPOSITIONS.COMBMEMS <> NILi 
COMBPOSNS := CHILDPOSITIONS.COMBMEMSi 
IF CONNBONOS.CONNECTIONS <> 2 

THEN PROGERROR(3)i {Combined childpositions with connections <> 2} 
WHILE VALID AND (COMBPOSNS<>NIL) DO WITH COMBPOSNS- DO 

BEGIN 
WITH CONNBONDS DO 

IF (ROWNO=FIRST) AND (ROWNO=SECOND) 
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THEN MINPB := MINBOND(MINPB, MAGNITUDE(BONOA) + MAGNITUOE(BONDB» 
ELSE IF ROWNO = FIRST m 

ELSE 

~~~~ ~;N:~W~~ ~I~~~~~~MINP8, MAGNITUOE(BONDA» ~ 

END 

COMBPOSNS := NEXT 
END 

THEN MINPB := MINBOND(MINPB, MAGNITUDE(BONDB» 
ELSE VALID := FALSEi 

IF [ROWNOJ = CHILDPOSITIONS.MEMBERS 
THEN BEGIN 

IF CONNBONDS.CONNECTIONS <> 1 
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THEN PROGERROR(4)i {Uncombined childpositions with 
MINPB := MINBOND(MINPB, MAGNITUDE(CONNBONDS.BOND» 

END 

CONNECTIONS <> 1} 



""0 
Q/ 
IQ 
ro 
N .-
o 

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 CONGENERS[CNGNRJ DO 

IF RELATIONSHIP = FILIAL 
THEN SF := SF + MAGNITUDE(BOND); 

SUMFILIALS := SF 
END; 

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

DUMMY, 
UNKNOWN, 
OTHER 
GENERIC 

SPECIFIC 

: POSNS := [1 •• MAXCTJ; 
: WITH PTRPS-, PARAMLIST[ATOMCOUNTJ DO 

IF TOPRANGE = NOTSET 

: BEGIN 

THEN IF SUBRANGES = NIL 
THEN POSNS := [] 
ELSE POSNS := [1 •• SUBRANGES-.SECOND] 

ELSE POSNS := [1 •• MAXCT]; 

POSNS := [Ji 
FOR ROWNO := 1 TO MAXCT DO IF PTRPSA.CT[ROWNOJ <> NIL 
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THEN IF PTRPS-.CT[ROWNO)-.ATO~ICROW 
THEN IF (PTRPS-.CT[ROWNO)-. HYDROGENS 

- MINPARENTBOND(PTRPS-.PARENTGATE, ROWNO) 
- SUMFILIALS(PTRPS-.CT[ROWNO)-.CONGENERS» 
>= BOND~AG 

THEN POSNS := POSNS + [ROWNO) 
END 

END 
END; { of GETAVAILABLEPOSITIONS 
-----------------------------------------------------------------------------} 

PROCEDURE LISTPOSNS(VAR LISTPTR PDOUBLIST; 
POSNSETA, 
POSNSETB, 
CO~BPOSNS : INTEGSET); 

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

VAR POSNA, 

ALTNVLIST\GETCHILDPOSITIONS 
ALTNVLIST\MODIFYCHILDPOSITIONS\GETCOMBPOSNS 
ALTNVLIST\ELEMENT\SETCOMBARS\CO~BINEDPOSITIONS 
ALTNVLIST\ELEMENT\EXTRALAYER 
ALTNVLIST\ELEMENT\GETLIMITPOSITIONS 
ASSIGNMENTST~NT\POINTERLIST\ADDCO~BSUBS 
ALTNVLIST\ELEMENT\PARAMETERLIST\FINDCONNECTIONS} 

POSNB : INTEGER; 
NEWITE~ : 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<>POSNA) OR (POSNB IN COMBPOSNS» 
THEN BEGIN 
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END; 

NEW(NEWITEM); 
ECTRSIZE := ECTRSIZE + 6; 
NEWITEMA.FIRST := POSNA; 
NEWITEMA.SECOND := POSN8; 
NEWITEMA.NEXT := LISTPTR; 
LISTPTR := NEWITEM 

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; 
NEWIRITEMA.PARSTRUCT := NEWPS; 
NEWIRITEMA.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 : PTRPSTYPEi 
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1041 BEGIN 
1042 CASE OLDPS-.PSVARIETY OF 
1043 DUMMY : BEGIN » 
1044 NEW(NEWPS, DUMMY); -0 

-0 

1045 ECTRSIZE := ECTRSIZE + 8; m 
z 

1046 NEWPS-.SUBSTNAME := OLDPSA.SUBSTNAME 0 .... 
1047 END; x 

1048 UNKNOWN : BEGIN lA .. 
1049 NEW(NEWPS, UNKNOWN); 
1050 ECTRSIZE := ECTRSIlE + 6 
1051 END; 
1052 OTHER : BEGIN 
1053 NEW(NEWPS, OTHER); 
1054 ECTRSIZE := ECTRSIZE + 22; 
1055 NEWPSA.TERM := OLDPS-.TERM 

-0 1056 END; QI 
IQ 1057 SPECIFIC : BEGIN ID 

N 1058 NEW(NEWPS, SPECIFIC); 
..... 1059 ECTRSIZE := ECTRSIZE + 70; v.t 

1060 NEWPSA.CT := OLDPS-.CT 
1061 END; 
1062 GENERIC : BEGIN 
1063 NEW(NEWPS, GENERIC); 
1064 ECTRSIZE := ECTRSIZE + 50; 
1065 NEWPSA.PARAMLIST := OLDPSA.PARAMLIST 
1066 END 

Cl 
1067 END; m 

z 
1068 NEWPS-.VISITED := FALSE; (I) 

» 
1069 NEWPS-.PARENTGATE := NIL; r 
1070 NEWPS-.CHILDGATE := NIL; .... 

z 
1071 NEWPS-.PSVARIETY := OLDPS-.PSVARIETYi -t 

m 
1072 ADDTOLIST(NEWPS)i :;0 

"tJ 
1073 COPYPS : = NEWPS :;0 

m 
1074 END; -t 

m 
1075 :;0 

1076 
1077 
1078 PROCEDURE COPYCOMBARCVAR NEWCOMBAR : PCOMBINLIST; 
1079 OLDCOMBAR, 
1080 LASTCOMBLAYER : PCOMBINLIST; 
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lASTPPOSNS : PTGROUPMEfI1S; 
PRNTPS : PTRPSTYPE; 
FIRSTBAR, 
OMITPG, 
COPYPSS : BOOlEAN); 

FORWARD; 

PROCEDURE COPYAlTBAR(VAR NEWAlTBAR : PAlTERNlIST; 
OlDCOfl1BlIST, 
lASTCOMBlAYER : PCOfl1BINlIST; 
lASTPPOSNS : PTGROUPMEfI1S; 
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 COPYCOfl1BAR 

AlTNVlIST\ElEMENT\SUBSTASVAlUE} 
VAR NEWAB : PAlTERNlIST; 

BEGIN 
NEW(NEWAB); 
ECTRSIZE := ECTRSIZE + 4; 
NEWAB-.COMBINATION := NIL; 
WHILE OlDCOMBLIST <> NIL DO 

BEGIN 
COPYCOMBAR(NEWABA.COMBINATION, OlDCOMBLIST, lASTCOMBlAYER, lASTPPOSNS, PRNTPS, 

S>; 
OlDCOMBlIST := OlDCOMBLIST-.NEXT 

END; 
NEWABA.NEXT := NEWAlTBAR; 
NEWALTBAR := NEWAB 
END; 
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PROCEDURE SETCONNBONDS(VAR CONNBONDS : TCONNBONDSi 
CONNECTIVITY : TCONNS)i 

{ 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 
DECLARESUBST} 

BEGIN 
WITH CONNBONDS DO 

BEGIN 
CONNECTIONS := CONNECTIVITY; 
CASE CONNECTIONS OF 

NOTSET, 
O • • . , 
1 : BOND := NOTSPECIFIED; 
2 : BEGIN 

BONDA := NOTSPECIFIEDi 
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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NEWCONNBONDS := PARPSLIST-.CONNBONDS; 
REPEAT 

PARPSLIST-.CONNBONDS := NEWCONNBONDS; 
PARPSLIST := PARPSLISTA.NEXT 

UNTIL PARPSLIST = NIL 
END; 

PROCEDURE DECLARESUBST(SUBST 
PSADDRESS, 
SAVPS 
CONNBONDS 
PRNTPOSNS 

: SUBSTITUENT; 

: PTRPSTYPE; 
: TCONNBONDS; 

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 RDECLARATIONTABLE[SUBST] <> NIL 

THEN IF (RDECLARATIONTABLE[SUBST]A.CONNBONDS.CONNECTIONS = NOTSET) 
AND (CONNBONDS.CONNECTIONS <> NOTSET) 
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THEN BEGIN z 
SETCONNBONDSCRDECLARATIONTABLE[SUBST]-.CONNBONDS, CONNBONDS.CONNECTIONS); ~ 
UPDATEPPSCONNS(RDECLARATIONTABLE[SUBST]) ~ 

END; 

:= PSADDRESS; 
: = NIL; 

NEW(PTR); 
PTR".PARSTRUCT 
PTRA.COMBINS 
PTR".FURTHERSUB 
PTR".CONNBONDS 
PTR".PRNTPOSNS 
PTR".COPYCHILDPS 

:= SAVPS; 
: = CONNBONDS; 
:= PRNTPOSNS; 
: = FALSE; 
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PTRA.NEXT := RDECLARATIONTABLE(SUBSTJ; 
RDECLARATIONTABLE[SUBSTJ := PTR; 
DECLSUBS := DECLSUBS + (SUBSTJ 
END; 

PROCEDURE COMPARELISTS(LOWERLIST, 
UPPERLIST : PDOUBLIST); 

{ Calls FAILURE if the items in LOWERLIST are not identical with those 
in UPPERLIST. 
Called by CHECKINCLUDED} 

VAR PTR : POOU8LIST; 
FOUND : BOOLEAN; 

BEGIN 
WHILE LOWERLIST <> NIL 00 

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

BEGIN 
FOUND := (LOWERLISTA.FIRST = PTRA.FIRST) AND (LOWERLISTA.SECONO = PTRA.SECOND); 
IF FOUND THEN PTR := NIL 

ELSE PTR := PTRA.NEXT 
END; 

IF FOUND THEN LOWERLIST := LOWERLISTA.NEXT 
ELSE FAILURE(39, 0, 1 I) 

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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BEGIN 

ALTNVLIST\PPOSNS\LMAGCHECKS 
CHECKINCLUDED} 

WHILE COMBMEMS <> NIL DO WITH COMBMEMS- DO 
BEGIN 

IF [FIRST, SECOND] <= AVAILPOSNS 
THEN {OK} 
ELSE IF FIRST IN AVAILPOSNS 

THEN FAILURECFAILCODE, SECOND,' .) 
ELSE FAILURECFAILCODE, FIRST,' .); 

COMBMEMS := NEXT 
END 

END; 

PROCEDURE CHECKINCLUOED(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 COMPARELISTSCLOWERPOSNS-.COMBMEMS, UPPERPOSNS-.COMBMEMS) 
ELSE CHECKALLWITHIN(LOWERPOSNS-.COMBMEMS, UPPERPOSNS-.MEMBERS, 

ELSE IF UPPERPOSNS-.COMBINED 

END; 

THEN PROGERROR(26) {Trying to uncombine a position set} 
ELSE IF LOWERPOSNS-.MEMBERS <= UPPERPOSNS-.MEMBERS 

THEN {OK} 
ELSE FAILURE(39, 0,' .) 

PROCEDURE COPYCOMBAR; {Previous FORWARD declaration} 
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{ Copies a combination bar item. If FIRSTBAR then the PARENTPOSITIONS field 
is altered to LASTPPOSNS. In other cases LASTPPOSNS is changed to 
OLDCOMBAR-.PARENTPOSITIONS after checking that the specified positions are 
available. For BOTTOMBARs a new parent gate is created on the existing 
Child PS (not done if OMITPG). If COPYPSS is TRUE, then Child PSs 
themselves are copied, otherwise the new Gate is simply made to point to the 
Child Ps. For non-BOTTOMBARs, COPYALTBAR is called to copy the ALTERNATIVES. 
Called by COPYALTBAR 

VAR NEWCB, 

COPYCOMBAR Crecursively) 
ENTERCOMBIN 
ALTNVLIST\ADDFURTHERSUBTN} 

SUBCB : PCOMBINLIST; 
OLDALTBAR : PALTERNLIST; 
NEWPG : PPARENTLIST; 

BEGIN 
IF OLDCOMBAR-.BOTTOMBAR 

THEN NEW(NEWCB, TRUE) 
ELSE NEW(NEWCB, FALSE); 

ECTRSIZE := ECTRSIZE + 11 + OROCOLDCOMBAR-.BOTTOMBAR) * 13; 
IF FIRSTBAR 

THEN NEWCB-.PARENTPOSITIONS := LASTPPOSNS 
ELSE IF OLDCOMBAR-.PARENTPOSITIONS = NIL 

THEN NEWCB-.PARENTPOSITIONS := NIL 
ELSE BEGIN 

NEWCB-.PARENTPOSITIONS := OLDCOMBAR-.PARENTPOSITIONS; 
CHECKINCLUDED(NEWCB-.PARENTPOSITIONS, LASTPPOSNS); 
LASTPPOSNS := NEWCB-.PARENTPOSITIONS 

END; 
NEWCB-.FREQUENCY := OLDCOMBAR-.FREQUENCY; 
NEWCB-.NEXT := NEWCOMBAR; 
NEWCB-.BOTTOMBAR := OLOCOMBAR-.BOTTOMBAR; 
IF NEWCB-.BOTTOMBAR 

THEN BEGIN 
IF COPYPSS 

THEN NEWCBA.CHILDPS := COPYPS(OLDCOMBARA.CHILDPS) 
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TRUE)i 

ELSE NEWCB-.CHILDPS := OLDCOMBAR-.CHILDPSi 
IF NEWCB-.CHILDPSA.PSVARIETY = DUMMY 

THEN BEGIN 
DECLARESUBSTCNEWCBA.CHILDPSA.SUBSTNAME, 

PRNTPS, 
NEWCBA.CHILDPS, 
OLDCOMBAR-.CONNBONDS, 
LASTPPOSNS)i 
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RDECLARATIONTABLE[NEWCB".CHILDPSA.SUBSTNAME]".COMBINS := LASTCOMBLAYER 
ENDi 

NEWCBA.CHILDPOSITIONS := OLDCOMBARA.CHILDPOSITIONSi 
NEWCBA.CONNBONDS := OLDCOMBAR".CONNBONDSi 
IF NOT OMITPG 

THEN BEGIN 
NEW(NEWPG)i 
ECTRSIZE := ECTRSIZE + 26; 
WITH NEWPG A DO 

BEGIN 
CHILDPOSITIONS := NEWCB".CHILDPOSITIONSi 
PARENTPOSITIONS := LASTPPOSNS"i 
PARENTPS := PRNTPSi 
CONNBONDS := NEWCBA.CONNBONDSi 
NEXT := NEWCBA.CHILDPSA.PARENTGATE 

ENDi 
NEWCBA.CHILDPSA.PARENTGATE := NEWPG 

ENDi 
IF COPYPSS 

THEN BEGIN 
SUBCB := OLDCOMBARA.CHILDPSA.CHILDGATEi 
WHILE SUBCB <> NIL DO 

END 

BEGIN 
COPYCOMBARCNEWCBA.CHILDPSA.CHILDGATE, 

SUBCB := SUBCBA.NEXT 
END 
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END 
ELSE BEGIN 

OLDALTBAR := OLDCOMBAR".ALTERNATIVESi 
NEWCBA.ALTERNATIVES := NILi 

FALSE, OMITPG 
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WHILE OLDALTBAR <> NIL DO 
BEGIN 

COPYALTBAR(NEWCB-.ALTERNATIVES, OLDALTBAR-.COMBINATION, NEWCB, 
LASTPPOSNS, PRNTPS, FALSE, OMITPG, COPYPSS); 

OLDALTBAR := OLDALTBAR-.NEXT 
END 

END; 
NEWCOMBAR := NEWCB 
END; 

PROCEDURE ENTERCOMBIN(SUBST : SUBSTITUENT; 
VAR GATEENTRY : PCOMBINLIST); 

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

ALTNVLIST\ELEMENT\PARAMETERLIST\USERPARAMETER} 

BEGIN 
WITH RDECLARATIONTABLE[SUBST]- DO 

IF RDEFINITIONTABlE[SUBST] = NIL 
THEN BEGIN 

NEWCCOMBINS, TRUE); 
ECTRSIZE := ECTRSIZE + 11; 
COM8INS-.BOTTOM8AR := FALSE; 
COMBINS-.PARENTPOSITIONS := PRNTPOSNS; 
COMBINS-.FREQUENCY.TOPRANGE := NOTSET; 
COMBINS-.FREQUENCY.SUBRANGES := ESSENTFREQ; 
COM8INS-.ALTERNATIVES := NIL; 
COMBINS-.NEXT := GATEENTRY; 
GATEENTRY := COMBINS 

END 
ELSE BEGIN 

COPYCOMBAR(GATEENTRY, 
RDEFINITIONTABLE[SUBST], 
NIL, 
PRNTPOSNS, 
PARSTRUCT, 
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END; 

TRUE, 
FALSE, 
FALSE) i 

COMBINS := GATEENTRY 
END 

{-------------------------------------------------------------------------------
PROCEDURE PROCESSCT 

-------------------------------------------------------------------------------} 
PROCEDURE PROCESSCT (VAR CT CTTYPE; 

INTERACTIVE BOOLEAN; 
PSADDRESS PTRPSTYPE)i 

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

ALTNVLIST\ELEMENT\TRANSLATENOMEN} 

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

VAR APICCOUNT, { Number of apical labels present } 
ROWNO : ATOMNUMBERi { Row counter for CT and FELDCT } 
M : 1 •• 2; { Counter for characters of atomic symbol} 
REJECTED : BOOLEANi { Set to TRUE if error is found} 
CONNBONDS : TCONNBONDSi 
PRNTPOSNS : PTGROUPMEMS; 

FUNCTION NODENATURE(NODE : ATOMNUMBER) : TNODENATURE; 

{ Returns the nature of the NODE in FELDCT. 
Called by INDEPENDENT 

READCONGNERS 
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Body of PROCESSCT} 

BEGIN 
WITH FELDCT[NODE] DO 
IF CHEM = '* 

THEN NODENATURE := APICLABEL 
ELSE IF CHEM = '# 

END; 

THEN NODENATURE := VARPOSNLABEL 
ELSE IF CHEM = 'H ' 

THEN NODENATURE := EXPHYDROGEN 
ELSE IF CHEM[2] IN ['0' •• '9'] 

THEN NODENATURE := SUBSTNODE 
ELSE NODENATURE := ATOMIC 

FUNCTION BONDVAL (NODEA,NODEB ATOMNUMBER): BONDORDER; 

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

VAR M : O •• MAXCT; 
BNDVAL : BONDORDER; 

BEGIN 
BNDVAL := NOTSPECIFIED; 
M := 0; 
WHILE (M <= NUMOFBONDS) AND (BNDVAL=NOTSPECIFIED) DO 

BEGIN 
M := M+1; 
WITH FELDBD[M] DO 

END; 

IF «NODEA=NODE1) AND (NODEB=NODE2» 
OR «NODEA=NODE2) AND (NODEB=NODE1» 
THEN REPEAT BNDVAL := SUCC(BNDVAL) 

UNTIL ORD(BNDVAL) = BOND 

BONDVAL := BNDVAL 
END; 
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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 := ORDCCHEM[2]) - ORD('O') 
ELSE SUBST := CORDCCHEM[3]) - ORD('O'» + 10*CORD(CHEM[2]) - ORDC'O') ); 

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 FELDCT[NODENO].AR[CNGNR] <> 0 

THEN IF NODENATURE(FELDCT[NODENO].AR[CNGNR]) IN [EXPHYDROGEN, APICLABEL, SUBSTNODE] 
THEN INDEPENDENT := TRUE 

END; 

PROCEDURE REJECTCERRORCODE : INTEGER; 
NODE : ATOMNUMBER); 

{ Outputs an error message. 
Called by READCONGENERS 

HNUMBER 
NUMOFCONNS 
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CHECKEARLIERDEFN 
Body of PROCESSCT} 

BEGIN 
WRITEC'SD ERROR: I); 

WRITEMESSAGECERRORCODE, NODE,' I); 

REJECTED := TRUE 
END; 

PROCEDURE READCONGENERS CVAR 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 PROCESSCT} 

VAR FELDCONG ARRAY[1 •• MAXCONGENERS] OF ATOMNUMBER; 
CNGNR : 1 •• MAXCONGENERS; 

BEGIN 
HYDROGENS := 0; 
FELDCONG := FELDCT[ROWNO].AR; 
FOR CNGNR := 1 TO MAXCONGENERS DO 

BEGIN 
CONGENERS[CNGNR].RELATIONSHIP := NONE; 
IF FELDCONG[CNGNR] <> 0 THEN WITH CONGENERS[CNGNR-HYDROGENSJ 00 

BEGIN 
BOND := BONDVALCROWNO, FELDCONG[CNGNR]); 
CASE NOOENATURE(FELDCONG[CNGNR]) OF 

ATOMIC : BEGIN 

EXPHYDROGEN 
APICLABEL 
VARPOSNLABEL 

RELATIONSHIP := FRATERNAL; 
ROWNUM := FELDCONG[CNGNR] 

END; 
: HYDROGENS := HYDROGENS + 1; 
: RELATIONSHIP := PARENTAL; 
: IF ATOMICROW 

.~ 
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END 
END; 

SUBSTNODE 

END 
END 

THEN REJECT(56, ROWNO) 
ELSE BEGIN 

RELATIONSHIP := FRATERNAL; 
ROWNUM := NOTFIXED 

END; 
: IF INDEPENDENT(FELDCONG[CNGNR]) 

THEN BEGIN 
RELATIONSHIP := FRATERNAL; 
ROWNUM := FELDCONG[CNGNR] 

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 
ELEMENT : STRING2; 
VALENCIES PACKED ARRAY[1 •• MAXSTATES] OF NUMCONGENERS 

END; 

VAR BONDCOUNT : 0 •• 18; { Sum of bond orders} 
STATE : INTEGER; 
ARCOUNT, { Number of aromatic bonds} 
TAUTCOUNT, { Number of tautomeric bonds} 
CNGNR : O •• MAXCONGENERS; {Congner counter} 
EXTERNBONDS, { Sum of MAGNITUDEs of external bonds} 
SPAREVALS : INTEGER; { Valency of common atom} 
ELEMVAL : TELEMVALS; { Element valency record } 
VALENCYFILE : FILE OF TELEMVALS; 

> 
"'tI 
"'tI 
I'T1 
Z 
o 
M 
X 

v.I 

(i) 
I'T1 
Z 
(I) 

> 
r 
M 
Z 
-i 
I'T1 
:;0 

"'tI 
:;0 
I'T1 
-i 
I'T1 
:;0 



""0 
III 
IQ 
Cl) 

N 
N 
....... 

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 := 0; 
ARCOUNT := 0; 
TAUTCOUNT := 0; 
EXTERNBONDS := 0; 
FOR CNGNR := 1 TO MAXCONGENERS 00 WITH CT[NOOE]A.CONGENERS[CNGNR] DO 

BEGIN 
IF RELATIONSHIP <> NONE THEN 

CASE BOND OF 
NOTSPECIFIED, RINGSING, CHAISING, 

RING, CHAIN, SINGLE, ANY: BONDCOUNT := BONDCOUNT +1; 
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 [FILIAL, PARENTAL] 

THEN EXTERNBONDS := EXTERNBONDS + MAGNITUDECBOND) 
END; 

CASE ARCOUNT OF 
O • • . , 
2,3 : BONDCOUNT := BONDCOUNT + ARCOUNT +1; 
1,4,5,6 : REJECTC60, NODE) 

END; 
CASE TAUTCOUNT OF 
0,1 : BONDCOUNT := BONDCOUNT+TAUTCOUNT; 
2,3 : BONDCOUNT := BONDCOUNT + TAUTCOUNT +1; 
4,5,6 : REJECTC61, NODE) 

END; 
RESET(VALENCYFILE, 'LI2GEN>VALENCYFILE'); 
ELEMVAL.ELEMENT :=' '; 
WHILE(ELEMVAL.ELEMENT <> CT[NODE]A.ATOM) AND NOT EOF(VALENCYFILE) DO 

READ(VALENCYFILE, ELEMVAL); 
IF EOF(VALENCYFILE) 

THEN {atom not in file} 
ELSE BEGIN 

STATE := 1; 
WHILE STATE <= MAXSTATES DO 

BEGIN 
SPAREVALS := ELEMVAL.VALENCIES[STATE] + CT[NODE]A.CHARGE - BOND COUNT; 
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IF SPAREVALS < 0 

END 

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 valency} 
ELSE BEGIN 

CT[NODEJA.HYDROGENS := SPAREVALS + EXTERNBONDS; 
STATE := MAXSTATES + 1 

END 

END; 
RESET(VALENCYFILE, '@TTY') 
END; 

FUNCTION NUMOFCONNS(CONGENERS 
TOTCONNS : 
NODE 

CONGARRAY; 
NUMCONGENERS; 
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 CONGENERS[CNGNRJ.RELATIONSHIP <> NONE 
THEN TOTCONNS := TOTCONNS + 1; 

IF TOTCONNS > 2 THEN REJECT(54, NODE); 
NUMOFCONNS := TOTCONNS 
END; 
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PROCEDURE CHECKEARLIERDEFN(SUBST 
CONNS 
ROWSREAD 

: SUBSTITUENT; 
NUMCONGENERS; 
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 PROCESSCT} 

VAR NODENO : ATOMNUMBER; 

BEGIN 
NODENO := 1; 
WHILE NODENO < ROWSREAD DO 

IF CT[NODENO] = NIL 
THEN NODENO := NODENO + 1 
ELSE WITH CT[NODENO]- DO 

IF ATOMICROW 
THEN NODENO := NODENO + 1 
ELSE IF NAME = SUBST 

THEN BEGIN 

END; 

IF CONNS = NUMOFCONNS<CONGENERS, HYDROGENS, NODENO) 
THEN {matches OK} 
ELSE REJECT(53, ROWSREAD); 

NODE NO := ROWSREAD 
END 

ELSE NODENO := NODENO + 1 

{ ..........•....•..•....••..••.........•.•.......................••.•.......... } 
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, 
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POSNS2, 
COMBPOSNS : INTEGSETi 
MAGSUM : INTEGERi 
REVERSIBLE : BOOLEANi 

PROCEDURE GETSETPOSNS(VAR SETPOSNS : INTEGSETi 

BEGIN 

POSITION 
BOND 

: ATOMNUMBERi 
: BONDORDER); 

IF POSITION = NOTFIXED 
THEN GETAVAILABLEPOSITIONS(PSADDRESS, SETPOSNS, MAGNITUDE(BOND» 
ELSE SETPOSNS := [POSITIONJ 

END; 

BEGIN {Body of GETPOSNS} 
NEW(PRNTPOSNS)i 
ECTRSIZE := ECTRSIZE + 9i 
IF CONGENERS[1J.RELATIONSHIP = NONE 

THEN BEGIN 
{substituent is unconnected} 
PRNTPOSNSA.COMBINED := FALSEi 
PRNTPOSNSA.MEMBERS := [Ji 
CONNBONDS.CONNECTIONS := 0 

END 
ELSE IF CONGENERS[2J.RELATIONSHIP = NONE 

THEN BEGIN 
{substituent is singly connected} 
PRNTPOSNSA.COMBINED := FALSEi 
CONNBONDS.CONNECTIONS := 1i 
CONNBONDS.BOND := CONGENERS[1J.BONDi 
CASE CONGENERS[1J.RELATIONSHIP OF 

FRATERNAL: WITH CONGENERS[1J DO 
GETSETPOSNS(PRNTPOSNSA.MEMBERS, ROWNUM, BOND)i 

FILIAL : PROGERROR(6)i {substituent node with filial congener} 
PARENTAL : PRNTPOSNSA.MEMBERS := [0] 

> 
-0 
-0 
m z 
o ..... 
x 
v.I 

Ci) 
m 
Z 
(I) 

> r 
..... 
Z 
-I 
m 
:;0 

-0 
:;0 

m 
-I 
m 
:;0 



1759 
1760 
1761 
1762 
1763 
1764 
1765 
1766 
1767 
1768 
1769 
1770 
1771 
1772 
1773 
1774 

"'0 1775 w 
\0 1776 (1) 

N 1777 
VoI 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} 
PRNTPOSNSA.COMBINED := TRUE; 
PRNTPOSNSA.COMBMEMS := NIL; 
WITH CONNBONDS DO 

BEGIN 
CONNECTIONS := 2; 
BONDA := CONGENERS[1J.BOND; 
BONDB := CONGENERS[2J.BOND; 
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REVERSIBLE := (BONDMATCHARRAY[BONDA,BONDB] IN [ANY, CHAIN, RING]) OR (BONDA=BONOB) 
END; 

CASE CONGENERSC1].RELATIONSHIP OF 
FRATERNAL : 

CASE CONGENERS[2J.RELATIONSHIP OF 
FRATERNAL : BEGIN 

WITH CONGENERSC1J DO GETSETPOSNS(POSNS1, ROWNUM, BONO); 
WITH CONGENERS[2] DO GETSETPOSNS(POSNS2, ROWNUM, BOND); 
WITH CONNBONDS 00 

MAGSUM := MAGNITUDE(BONDA) + MAGNITUDE(BONDB); 
IF (POSNS1 * POSNS2 = []) OR (MAGSUM > 3) 

THEN COMBPOSNS := C] 
ELSE BEGIN 

GETAVAILABLEPOSITIONS(PSADDRESS, COMBPOSNS, MAGSUM); 
COMBPOSNS := COMBPOSNS * POSNS1 * POSNS2 

FILIAL 
PARENTAL 

END; 

END; Ci'l 
m 

LISTPOSNS(PRNTPOSNS-.COMBMEMS, POSNS1, POSNS2, COMBPOSNS); 
IF REVERSIBLE 

z 
(I) 

> 
r 

THEN LISTPOSNS(PRNTPOSNSA.COMBMEMS, POSNS2, POSNS1, 
END; 
PROGERROR(7); {substituent node with filial congner } 
BEGIN 

WITH CONGENERS[1J DO GETSETPOSNS(POSNS1, ROWNUM, BONO); 
LISTPOSNS(PRNTPOSNS-.COMBMEMS, POSNS1, [0], Cl); 
IF REVERSIBLE THEN 

LISTPOSNS(PRNTPOSNSA.COMBMEMS, [0], POSNS1, []) 
END 

COMBPOSNS-l 
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m 
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FILIAL : PROGERROR(8); {substituent node with filial congener} 
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PARENTAL : 
CASE CONGENERS(2].RELATIONSHIP OF 

FRATERNAL : BEGIN > 
WITH CONGENERS(2] 00 GETSETPOSNSCPOSNS2, ROWNUM, BOND); ~ 
LISTPOSNSCPRNTPOSNSA.COMBMEMS, [OJ, POSNS2, []); ~ 
IF REVERSIBLE THEN ~ 

LISTPOSNSCPRNTPOSNSA.COMBMEMS, POSNS2, (0], []) x 
VI END; •• 

END; 

END 
END 

FILIAL : PROGERROR(9); {substituent node with filial congner } 
PARENTAL : BEGIN 

END 

NEW(PRNTPOSNSA.COMBMEMS); 
ECTRSIZE := ECTRSIZE + 6; 
WITH PRNTPOSNSA.COMBMEMS A 00 

END 

BEGIN 
FIRST := 0; 
SECOND := 0; 
NEXT := NIL 

END; 

{ ......•••.....••......•••.•......••••..•......•........•..•••....••.•...•.. } 

PROCEDURE DECLAREMULTCMULTIP : MULTIPLIER; 
MULTSUBST SUBSTITUENT); 

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

VAR PMPTR : PMDECLIST; 

BEGIN 
NEWCPMPTR); 
WITH PMPTR A DO 

BEGIN 
SUBSTDECN := RDECLARATIONTABLE(MULTSUBST]; 
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NEXT := MDECLARATIONTABLE[MULTIP] 
END; 

MDECLARATIONTABLE[MULTIP] := PMPTR; 
DECLMULT := DECLMULT + [MULTIP] 
END; 

BEGIN (* Body of Procedure PROCESSCT *) 
REPEAT 

IF INTERACTIVE THEN READFELDMANN; 
APICCOUNT := 0; 
REJECTED := FALSE; 
FOR ROWNO := 1 TO MAXCT DO IF ROWNO > NUMOFNODES 

THEN CT[ROWNO] := NIL 
ELSE CASE NOOENATURE(ROWNO) OF 

APICLABEL : BEGIN 
CT[ROWNO] := NIL; 
IF FELDCT[ROWNO].AR[2] <> 0 THEN REJECT(58, ROWNO); 
IF FELDCT[ROWNO].MULT <> 0 THEN REJECT(57, ROWNO); 
IF APICCOUNT = 2 

THEN REJECT(S9, 0) 
ELSE APICCOUNT := APICCOUNT + 1 

END; 
VARPOSNLABEL, 
EXPHYDROGEN : BEGIN 

CT[ROWNO] := NIL; 
IF FELDCT[ROWNO].AR[2] <> 0 THEN REJECT(S8, ROWNO); 
IF FELDCT[ROWNO].MULT <> 0 THEN REJECT(57, ROWNO) 

END; 
ATOMIC : BEGIN 

IF FELDCT[ROWNO].MULT <> 0 THEN REJECT(S7, ROWNO); 
NEW(CT[ROWNO], TRUE); 
ECTRSIZE := ECTRSIZE + 30; 
WITH CT[ROWNO]A DO 

BEGIN 
ATOMICROW := TRUE; 
FOR M := 1 TO 2 DO ATOM[M] := FELOCT[ROWNO].CHEM[M]; 
CHARGE := FELDCT[ROWNO].CHGE; 
READCONGENERS(CONGENERS, HYDROGENS, ATOMICROW, ROWNO); 
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SUBSTNOOE 

END; 
IF REJECTED 

END; 

IF HYDROGENS=O THEN HNUMBER(ROWNO) 
END 

: BEGIN 
»> 
"'tJ 
"'tJ 
m 
Z 
00 .... 
x 

NEW(CT[ROWNO], FALSE); 
ECTRSIZE := ECTRSIZE + 33; 
WITH CT[ROWNO]A 00 

END 

BEGIN 
ATOMICROW := FALSE; 
NAME := SUBSTNAME(FELDCT[ROWNO].CHEM); 
CHARGE := FELDCT[ROWNO].CHGE; 
VALUES := NIL; 
READCONGENERS(CONGENERS, HYDROGENS, ATOMICROW, ROWNO); 
IF NAME IN DECLSUBS 

THEN WITH RDECLARATIONTABLE[NAME]A.CONNBONDS DO 

u. 

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

THEN {accords with previous declaration} 
ELSE REJECT(53, ROWNO) 

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

THEN IF INTERACTIVE 
THEN BEGIN 

FOR ROWNO := 1 TO NUMOFNODES DO IF CT[ROWNO] <> NIL THEN 
IF CT[ROWNO]A.ATOMICROW 

THEN BEGIN 
DISPOSE(CT[ROWNO], TRUE); 
ECTRSIZE := ECTRSIZE - 30 

END 
ELSE BEGIN 

DISPOSE(CT[ROWNO], FALSE); 
ECTRSIZE := ECTRSIZE - 33 

END; 
FELDMODE := OLD DIAGRAM; 
FELDMN(FELDMODE, FELDFIL); 
IF FELDMODE = OLDDIAGRAM THEN FAILURE(41, 0,' .) 

END 
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ELSE FAILURE(41, 0,' .) 
UNTIL NOT REJECTED; 

FOR ROWNO := 1 TO NUMOFNODES DO IF CT[ROWNO] <> NIL THEN WITH CT[ROWNO]A DO 
IF NOT ATOMICROW THEN 

END; 

BEGIN 
GETPOSNS(CONGENERS, CONNBONDS, PRNTPOSNS); 
DECLARESUBST(CT[ROWNO]A.NAME, 

PSADDRESS, 
NIL, 
CONNBONDS, 
PRNTPOSNS); 

IF FELDCT[ROWNO].MULT <> 0 THEN DECLAREMULT(FELDCT[ROWNO].MULT, CT[ROWNO]A.NAME); 
IF INDEPENDENT(ROWNO) 

END 

THEN WITH CT[ROWNO]A DO ENTERCOMBIN(NAME, VALUES) 
ELSE BEGIN 

ENTERCOMBIN(CT[ROWNO]-.NAME, PSADDRESSA.CHILDGATE); 
DISPOSE(CT[ROWNO], FALSE); 
ECTRSIZE := ECTRSIZE - 33 

END 

{ OF PROCEDURE PROCESSCT 
------------------------------------------------------------------------------} 

{----------------------------------------------------------------------------} 
PROCEDURE READSD(VAR PSADDRESS : PTRPSTYPE; 

INTERACTIVE : BOOLEAN); 

{ Sets up a SPECIFIC partial structure in PSADDRESS, uses SPLITLINE and 
DIVIDELINE to handle Gensal lines containing tokens after the SD, and calls 
PROCESSCT to reformat the connection table. If INTERACTIVE is TRUE then 
FELDMN and READFELDMANN are used to produce FELDCT and FELDBD. Otherwise 
they are derived by DECODECT. 
Called by ALTNVLIST\ELEMENT 

Body of INTERPRET} 
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VAR OLDLINE : LINELISTi 
LINECONTINUED : BOOLEANi 

FUNCTION SPLITLINE : BOOLEANi 

{ GENSAL source line from which READSD was called} 
{ Indicates more GENSAL on line} 

{ 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 : O •• MAXLENGTHi 

BEGIN 
OLDLINE := CURRENTLINEAi 
SPLITLINE := FALSE; 
FOR M := N TO MAXLENGTH DO 

IF CURRENTLINEA.LINE[M] <> I I THEN 
BEGIN 

END; 

SPLITLINE := TRUEi 
CURRENTLINEA.LINE[M] := I I 

END 

PROCEDURE DIVIDELINE(VAR CURRENTLINE PLINELIST)i 

{ Places the second half of OLDLINE.LINE in a new location in the 
linked list of lines} 

VAR M : 1 •• MAXLENGTHi 

BEGIN 
FOR M := 1 TO (N-1) DO OLDLINE.LINEC~] := • 'i 
OLDLINE.LAST := CURRENTLINE; 
OLDLINE.NEXT := CURRENTLINEA.NEXTi 
NEW(CURRENTLINEA.NEXT)i 
CURRENTLINEA.NEXTA := OLDLINEi 
CURRENTLINE := CURRENTLINEA.NEXT 
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END; 

BEGIN { body of procedure READSD } 
NEW(PSADDRESS, SPECIFIC); 
ECTRSIIE := ECTRSIZE + 70; 
WITH PSADDRESS- DO 

BEGIN 
PSVARIETY := SPECIFIC; 
VISITED := FALSE; 
CHILDGATE := NIL; 
PARENTGATE := NIL 

END; 
LINECONTINUED := SPLITLINE; 
IF INTERACTIVE 

THEN BEGIN 
FELDMODE := NEWDIAGRAM; 
WRITELN; 
WRITELN('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 := CURRENTLINEi 
CURRENTLINE := CURRENTLINE-.NEXT; 
CURRENTLINE-.NEXT := NIL; 
ENCODECT(CURRENTLINE); 
IF LINECONTINUED THEN DIVIDELINECCURRENTLINE) 

ELSE N := MAXLENGTH 
END 

END; 
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{ of procedure READSD 
------------------------------------------------------------------------------} 

FUNCTION CHECKDELIM (VALIDELIMS : DELIMSET) : DELIMTYPE; 

BEGIN 
IF TOKEN.NATURE = DELIMIT ER 

THEN IF TOKEN.DELIMVAL IN VALIDELIMS 
THEN CHECKDELIM := TOKEN.DELIMVAL 
ELSE CHECKDELIM := INVALIDTOKEN 

ELSE CHECKDELIM :=INVALIDTOKEN 
END; 

{------------------------------------------------------------------------------
PRO C E D U R E I N T E G ERR A N G E 

------------------------------------------------------------------------------} 
PROCEDURE INTEGER RANGE (VAR RANGE VALUES 

LIMITRANGE 
ERROR CODE 

: INTRECORD; 
: INTRECORD; 
: 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 

SELECTOR} 

VAR PTR : PDOUBLIST; 

FUNCTION WITHINLIMITS(TESTVALUE : INTEGER) : BOOLEAN; 

{ Returns TRUE is TESTVALUE is in the range covered by LIMITRANGE 
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Called by ALLWITHINLIMITS 
RANGEFRAGMENT} 

VAR PTR : PDOUBLIST; 

BEGIN 
PTR := LIMITRANGE.SUBRANGES; 
WITHINLIMITS := FALSE; 
IF (TESTVALUE >= LIMITRANGE.TOPRANGE) AND (LIMITRANGE.TOPRANGE >= 0) 

THEN WITHINLIMITS := TRUE 
ELSE WHILE PTR <> NIL DO 

END; 

IF (TESTVALUE > PTRA.SECOND) 
THEN PTR := NIL 
ELSE IF TESTVALUE < PTRA.FIRST 

THEN PTR := PTRA.NEXT 
ELSE BEGIN 

WITHINLIMITS := TRUE; 
PTR := NIL 

END 

FUNCTION INCREASING (TESTVALUE : INTEGER ) : BOOLEAN; 

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

BEGIN 
IF RANGEVALUES.SUBRANGES = NIL 

THEN INCREASING := TRUE {This is the first integer in the range} 
ELSE INCREASING := TESTVALUE > RANGEVALUES.SUBRANGES·.SECOND 

END; 

FUNCTION ALLWITHINLIMITS(LOWERBOUND, 
UPPERBOUND : INTEGER): BOOLEAN; 

{ Returns TRUE is all the values between LOWERBOUND and UPPERBOUND inclusive 
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are covered by LIMITRANGE. 
Called by RANGEFRAGMENT} 

VAR VALID : BOOLEAN; 

BEGIN 
VALID := TRUE; 
WHILE CLOWERBOUND <= UPPERBOUND) AND VALID DO 

IF WITHINLIMITSCLOWERBOUND) 
THEN LOWERBOUND := LOWERBOUND + 1 
ELSE BEGIN 

ERRORCERRORCODE, LOWERBOUND); 
VALID : = FALSE 

END; 
ALLWITHINLIMITS := VALID 
END; 

PROCEDURE RANGE FRAGMENT; 

{ Carries out syntactic/semantic checking on a single range fragment. On 
entry to the procedure TOKEN is the token immediately before the first 
integer of the fragment. On exit, TOKEN is a comma or integer range 
terminating token. 
Called by Body of INTEGERRANGE} 

VAR TERMINATORS 
VALID 
FIRSTINTEGER 
DELIMCHECK 

BEGIN 

: DELIMSET; 
: BOOLEAN; 
: INTEGER; 
: DELIMTYPE; 

{ Tokens that terminate an integer range} 

{ The first integer in N1-N2 type ranges} 

TERMINATORS := [GCLOSANG, GRSQUARE, GEQUALS, GSEQ, GOEQ, GOOLEQ, GHASHEQ]; 
NEXTTOKEN; 
REPEAT 

VALID := FALSE; 
WHILE TOKEN.NATURE <> INTEGRAL DO ERRORC23,0); 
IF NOT INCREASINGCTOKEN.INTEGVAL) 

THEN ERRORC27,0) 
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ELSE IF WITHINLIMITS(TOKEN.INTEGVAL) 
THEN VALID := TRUE 
ELSE ERROR(ERRORCODE,TOKEN.INTEGVAL); 

UNTIL VALID; 
FIRSTINTEGER := TOKEN.INTEGVAL; 
NEXTTOKEN; 
REPEAT 

VALID : = FALSE; 
DELIMCHECK := CHECKDELIMC[GCOMMA,GHYPHEN]+TERMINATORS); 
IF DELIMCHECK=INVALIDTOKEN THEN ERRORC24,O) 

ELSE VALID := TRUE 
UNTIL VALID; 
IF DELIMCHECK <> GHYPHEN 

THEN ADDINTS(RANGEVALUES.SUBRANGES, FIRSTINTEGER, FIRSTINTEGER) 
ELSE BEGIN 

NEXTTOKEN; 
REPEAT 

VALID := FALSE; 
WHILE (TOKEN.NATURE <> INTEGRAL) AND (CHECKDELIMCTERMINATORS) = INVALIDTOKEN) 

DO ERROR(24,O); 
IF TOKEN. NATURE = INTEGRAL 

THEN IF TOKEN.INTEGVAL < FIRSTINTEGER 
THEN ERROR(27,O) 
ELSE IF ALLWITHINLIMITS(FIRSTINTEGER, TOKEN.INTEGVAL) 

THEN BEGIN 
VALID : = TRUE; 
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ADDINTS(RANGEVALUES.SUBRANGES, FIRSTINTEGER, TOKEN.INT~VAL); 
NEXTTOKEN; ~ 
WHILE CHECKDELIM([GCOMMA] + TERMINATORS)= INVALIDTOKEN~O ERROR(24, 0) 

END 
ELSE 

ELSE BEGIN 
IF LIMITRANGE.TOPRANGE = NOTSET 

THEN IF LIMITRANGE.SUBRANGES=NIL 
THEN ERROR(ERRORCODE,O) 

IF 
END 

UNTIL VALID 

ELSE ERROR(ERRORCODE, LIMITRANGE.SUBRANGES-.SECOND + 1) 
ELSE VALID := ALLWITHINLIMITS(FIRSTINTEGER, LIMITRANGE.TOPRANGE); 
VALID THEN RANGEVALUES.TOPRANGE := FIRSTINTEGER 
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END; 

BEGIN {Body of INTEGERRANGE } 
RANGEVALUES.SUBRANGES := NIL; 
RANGEVALUES.TOPRANGE := NOTSET; 
REPEAT RANGEFRAGMENT 
UNTIL TOKEN.DELIMVAL <> GCOMMA; 
PTR := RANGEVALUES.SUBRANGES; 
WHILE PTR <> NIL DO 

BEGIN 
ECTRSIZE := ECTRSIZE + 6; 
PTR := PTR-.NEXT 

END 
END; 

{ of Procedure INTEGER RANGE 

------------------------------------------------------------------------------} 

PROCEDURE SETINTS (VAR RANGE : INTRECORD; 
ONES ET : INTEGSET); 

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

SELECTOR} 

VAR N NOTSET •• MAXVARS; 

BEGIN 
WITH RANGE DO 

BEGIN 
IF MAXVARS IN ONESET 

THEN BEGIN 
N := MAXVARS; 
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WHILE N IN ONESET DO N := N-1; 
TOPRANGE := N + 1; 
ONES ET := ONESET - [TOPRANGE •• MAXVARS] 

END 
ELSE TOPRANGE := NOTSET; 

SUBRANGES := NIL; 
FOR N := 0 TO MAXVARS DO 

IF N IN ONES ET THEN 
ADDINTS(RANGE.SUBRANGES, N,N); 

END 
ENDi 

PROCEDURE INTSET(VAR ONESET INTEGSET; 
RANGE : INTRECORD)i 

{ Converts an integer range into a set of integers, and DESTROYs the SUBRANGES 
of the integer range. 
Called from ALTNVLIST\ELEMENT\PARAMETERLIST} 

VAR PTR PDOUBLISTi 
M : INTEGER; 

BEGIN 
WITH RANGE DO 

BEGIN 
IF TOPRANGE=NOTSET 

THEN ONESET := [J 
ELSE ONES ET := [TOPRANGE •• MAXVARSJ; 

PTR := SUBRANGES; 
WHILE PTR <> NIL DO WITH PTR- DO 

BEGIN 
FOR M := FIRST TO SECOND DO ONES ET := ONESET + C~J; 
PTR := NEXT 

END; 
REDUCEECTR(SUBRANGES); 
DESTROY(SUBRANGES) 

END 
END; 
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PROCEDURE GROUPRANGE (VAR MEMBERS : INTEGSET; 
: INTEGSET; 
: INTEGER); 

LIMITSET 
ERRORCODE 

{ Converts LIMITSET into a INTRECORD format, and uses this as the limitrange 
for a call to INTEGERRANGE. The RANGE that this returns is converted back 
to a set (MEMBERS). 
Called by ASIGNMENTSTMNT\SUBSTGROUP 

ASSIGNMENTSTMNT\MULTASSIGNMENT 
ALTNVLIST\POSITIONSET} 

VAR RANGE, 
LIMITRANGE 
PTR 
VAL 

BEGIN 

INTRECORD; 
PDOUBLIST; 

: O •• MAXVARS; 

MEMBERS : = []; 
SETINTSCLIMITRANGE,LIMITSET); 
INTEGERRANGE(RANGE,LIMITRANGE,ERRORCODE); 
PTR := RANGE.SUBRANGES; 
WHILE PTR <> NIL DO WITH PTR A DO 

BEGIN 
FOR VAL := FIRST TO SECOND DO 

MEMBERS := MEMBERS + [VAL]; 
PTR : = NEXT 

END; 
REDUCEECTRCLIMITRANGE.SUBRANGES); 
DESTROY(LIMITRANGE.SUBRANGES); 
DESTROY(RANGE.SUBRANGES) 
END; 

PROCEDURE CHECKVALIDINT CLIMITSET INTEGSET; 
ERRORCODE : INTEGER ); 
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{ 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; 
INTEGSET; 

: INTEGER); 
LIMITSET 
ERRORCODE 

{ 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 : INTRECORO; 

BEGIN 
WHILE CHECKDELIM([GOPENANGJ)=INVALIOTOKEN 00 ERRORC21,0); 
SETINTSCLIMITRANGE, LIMITSET); 
INTEGERRANGECVALUERANGE, LIMITRANGE, ERRORCODE); 
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DESTROY (LIMITRANGE.SUBRANGES); 
WHILE CHECKDELIM([GCLOSANG])=INVALIDTOKEN DO ERROR(22,0) 
END; 

{****************************************************************************** 

PRO C E D U REA L T N V LIS T 

******************************************************************************} 

PROCEDURE ALTNVLIST(PARENTPSLIST 
OPTIONALSUB 

: PPSLIST; 
: BOOLEAN); 

{ Processes alternatives separated by I delimiters. 
Called by ASSIGNMENTSTMNT\SUBSTASSIGNMENT 

ALTNVLIST\ELEMENT (recursively) 
ALTNVLIST\ELEMENT\TRANSLATENOMEN (recursively) } 

TYPE PPALTBARS = APALTBARS; 
PALTBARS = RECORD 

PARSTRUCT 
ALTBAR 
CONNBONDS 
PRNTPOSNS 
COPYCHILDPS 
NEXT 

END; 

VAR PARAlTLIST, 

PTRPSTYPE; 
: PALTERNLIST; 
: TCONNBONDS; 
: PTGROUPMEMS; 

BOOLEAN; 
PPALTBARS 

WRITEPTR PPAlTBARS; 
NEWAlTERNATIVE : PAlTERNlIST; 
READPTR : PPSlIST; 

PROCEDURE UPDATEPARAlTCONNS(PARAlTlIST : PPAlTBARS); 

{ Copies the CONNBONDS field of the first item in PARAlTlIST into all the 
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other items in the list. 
Called by ELEMENT\VALIDSUBST 

ELEMENT} 

VAR NEWCONNBONDS : TCONNBONDS; 

BEGIN 
NEWCONNBONDS := PARALTLIST-.CONNBONDS; 
REPEAT 

PARALTLIST-.CONNBONDS := NEWCONNBONDS; 
PARALTLIST := PARALTLIST-.NEXT 

UNTIL PARALTLIST = NIL 
END; 

{------------------------------------------------------------------------------} 
PROCEDURE POSITIONSET(VAR SETMEMS TGROUPMEMS; 

AVAILABLEPOSITIONS : 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 : = []; 
WHILE POSNLIST <> NIL DO WITH POSNLIST- DO 

BEGIN 
POSNSET := POSNSET + [FIRST]; 
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POSNLIST := NEXT 
END 

END; 

PROCEDURE FINDSECOND(VAR POSNSET : INTEGSET; 
POSNLIST 
FIRSTPOSN 

: PDOUBLI ST ; 
ATOMNUMBER); 

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

BEGIN 
POSNSET := []; 
WHILE POSNLIST <> NIL DO WITH POSNLIST A DO 

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

END 
END; 

PROCEDURE POSNCOMBINATION(AVAILPOSNS : INTEGSET; 
VAR COMBMEMS : PDOU8LIST); 

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

VAR POSNPAIR PDOUBLIST; 

BEGIN 
NEW(POSNPAIR); 
ECTRSIZE := ECTRSIZE + 6; 
NEXTTOKEN; 
CHECKVALIDINT(AVAILPOSNS, ERRORCODE); 
POSNPAIRA.FIRST := TOKEN.INTEGVAL; 
NEXTTOKEN; 
WHILE CHECKDELIM([GSLASH]) <> GSLASH DO ERROR(33,0); 
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IF AVAILABLEPOSITIONS.COMBINED 
THEN FINDSECOND(AVAILPOSNS, AVAILABLEPOSITIONS.COMBMEMS, POSNPAIR-.FIRST) 
ELSE {leave AVAILPOSNS the same}i 

NEXTTOKENi 
CHECKVALIDINT(AVAILPOSNS, ERRORCODE); 
POSNPAIR-.SECOND := TOKEN.INTEGVAL; 
POSNPAIR-.NEXT := COMBMEMS; 
COMBMEMS := POSNPAIRi 
NEXTTOKENi 
WHILE CHECKDELIMC[GCOMMA, GRSQUARE]) = INVALIDTOKEN DO ERRORC24,0) 
END; 

BEGIN { Body of Procedure POSITIONSET } 
IF AVAILABLEPOSITIONS.COMBINED 

THEN FINDFIRSTCAVAILFIRST, AVAILABLEPOSITIONS.COMBMEMS) 
ELSE AVAILFIRST := AVAILABLEPOSITIONS.MEMBERSi 

LOOKAHEADi 
CHECKVALIDINTCAVAILFIRST, ERRORCODE); 
LOOKAHEADi 
CASE CONNECTIVITY OF 
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NOTSET WHILE CHECKDELIMC[GSLASH, GCOMMA, GHYPHEN, GRSQUARE]) = INVALIDTOKEN DO ERRORC24,0); 
o PROGERROR(10)i {attempting to process position set for unconnected substituent} 
1 WHILE CHECKDELIMC[GCOMMA, GHYPHEN, GRSQUARE]) = INVALIDTOKEN DO 

2 

IF CHECKDELIM([GSLASH])=GSLASH THEN ERRORC34,0) 
ELSE ERRORC24,O); 

WHILE CHECKDELIMC[GSLASH]) <> GSLASH DO ERRORC33,O) 
ENDi 

IF TOKEN.DELIMVAL = GSLASH 
THEN BEGIN 

SETMEMS.COMBINED := TRUEi 
SETMEMS.COMBMEMS := NILi 
NEXTTOKEN; 
REPEAT POSNCOMBINATIONCAVAILFIRST, SETMEMS.COMBMEMS) 
UNTIL CHECKDELIMC[GRSQUARE]) = GRSQUARE 

END 
ELSE BEGIN 

NEXTTOKENi 
SETMEMS.COMBINED := FALSE; 
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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 A DO 

BEGIN 
NEW{NEWITEM); 
ECTRSIZE := ECTRSIZE + 6; 
NEWITEMA.FIRST := FIRST; 
NEWITEMA.SECOND := SECOND; 
NEWITEMA.NEXT := NEWLIST; 
NEWLIST := NEWITEM; 
COMBMEMS : = NEXT 

END; 
COPYLIST := NEWLIST 
END; 
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PROCEDURE REDUCE(VAR LIMITLIST : PDOUBLISTi 
COMPSET TGROUPMEMS)i 

{ 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 PDOUBLISTi 
FOUND : BOOLEANi 

BEGIN 
LISTPTR := LIMITLISTi 
LASTPTR := NILi 
WHILE LISTPTR <> NIL DO 

BEGIN 
IF COMPSET.COMBINED 

THEN BEGIN 
FOUND := FALSEi 
COMPPTR := COMPSET.COMBMEMSi 
WHILE (COMPPTR <> NIL) AND NOT FOUND DO 

BEGIN 
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FOUND := (COMPPTR-.FIRST=LISTPTR-.FIRST) 
COMPPTR := COMPPTR-.NEXT 

AND (COMPPTR-.SECOND=LISTPTR-.SECOND); 

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-.NEXTi 
DISPOSE(LISTPTR); 
ECTRSIZE := ECTRSIZE - 6; 
LISTPTR := LIMITLIST 
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END 
ELSE BEGIN 

LASTPTRA.NEXT := LISTPTRA.NEXTi 
DISPOSE(LISTPTR); 
ECTRSIZE := ECTRSIZE - 6; 
LISTPTR := LASTPTRA.NEXT 

END 
END 

END; 

PROCEDURE CONCATENATETERMS(VAR GATEPS : PTRPSTYPE)i 

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

VAR DELIMCHECK 
TERM END 
M, M2 

BEGIN 

: DELIMTYPEi 
BOOLEANi 
O •• TERMLENGTH; 

NEW(GATEPS, OTHER); 
ECTRSIZE := ECTRSIZE + 22; 
WITH GATEPS A DO 

BEGIN 
PSVARIETY := OTHER; 
VISITED := FALSE; 
CHILDGATE := NIL; 
PARENTGATE := NIL; 
FOR M := 1 TO TERMLENGTH DO TERM[M] := • • 

END; 
M := 0; 
NEXTTOKENi 
REPEAT 

DELIMCHECK := CHECKDELIM([GPRIME])i 
IF DELIMCHECK=INVALIDTOKEN 

THEN IF TOKEN. NATURE <> NOMENCLATURE 
THEN ERROR(25,0) 
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ELSE BEGIN 
TERMEND := M = TERMLENGTH; 
M2 := 0; 
WHILE NOT TERMEND DO 

BEGIN 
M := M + 1; 
M2 : = M2 + 1; 
GATEPSA.TERM[MJ := TOKEN.NOMENVAL[M2J; 
TERMEND := CM=TERMLENGTH) OR CTOKEN.NOMENVAL[M2J=' ') 

END; 
NEXTTOKEN 

END 
UNTIL DELIMCHECK=GPRIME 
END; 

FUNCTION RECORDHELDCTERM : STRING32i 
VAR ADDRESS : INTEGER) : BOOLEANi 

{ Determines whether or not a record ;s 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\TRANSLATENOMEN} 

VAR STILLLOOKING, 
SYNONYMREAD BOOLEANi 

BEGIN 
SYNONYMREAD := FALSEi 
REPEAT 

STILLLOOKING := NORECORDCTERM, ADDRESS)i 
RECORDHELD := NOT STILLLOOKING; 
IF STILLLOOKING 

THEN BEGIN 
WRITEC'No record held for "'); 
PRINTNOM(TERM); 
WRITELN('".')i 
STILLLOOKING := FALSE; 
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CASE INPUTMODE OF 
TERMINAL : BEGIN 

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

END; 
STOREDGENSAL : ; 
INSERTTEXT : WRITELN('(Term in inserted Gensal expression)') 

END 
END 

ELSE IF SYNONYMREAD 
THEN BEGIN 

WRITE('Record found for "I); 
PRINTNOM(TERM); 
WRITELNC'".'); 

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 

BEGIN 

ELEMENT\SUBSTASVALUE 
ADDFURTHERSUBTN} 

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

END; 

THEN DEFNTABLEENTRY := PARSTRUCT <> INTERNALREP.CONSTANTPART 
ELSE DEFNTABLEENTRY := FALSE 
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PROCEDURE FINDPOSITIONSCPTRPS : PTRPSTYPE; 
VAR AVAIlPOSNS : INTEGSET; 
BONDMAG : TBONDMAG); 

{ Returns the positions in PTRPS- which are substitutable by a bond of 
magnitude BONDMAG 
Called by GETCHIlDPOSITIONS 

MODIFYCHIlDPOSITIONS\GETCOMBPOSNS} 

VAR ROWNO : ATOMNUMBER; 

BEGIN 
WITH PTRPS­

DUMMY, 
UNKNOWN, 

DO CASE PSVARIETY OF 

OTHER : AVAIlPOSNS := [1 •• MAXCTJ; 
GENERIC : AVAIlPOSNS := [1]; 
SPECIFIC : BEGIN 

END 
END; 

AVAIlPOSNS := [l; 
FOR ROWNO := 1 TO MAXCT DO IF CT[ROWNOJ <> NIL 

THEN IF CT[ROWNO]-.HYDROGENS >= BONDMAG 
THEN AVAIlPOSNS := AVAILPOSNS + [ROWNOJ 

END 

{ •........••.•............•.••.....••....•.•..••...............••...........•.• } 
PROCEDURE GETCHIlDPOSITIONSCPTRPS : PTRPSTYPE; 

VAR CONNBONDS : TCONNBONDS; 
VAR CHIlDPOSITIONS : TGROUPMEMS); 

{ Makes initial determination of CHILDPOSITIONS for PTRPS Cwhich 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\SUBSTASVAlUE} 
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VAR POSNA, 
POSNB : ATOMNUMBERi 
POSNSETA, 
POSNSETB, 
POSNSETC : INTEGSET; 
MAGSUM : INTEGERi 
NUMMARKERS TCONNSi 
BONDA, 
BONDB BONDORDER; 
FAILSTRING STRING4i 

FUNCTION BONDCHECK(PARENTBOND, 
CHILDBOND : BONDORDER) : BONDORDERi 

{ 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 GETCHILDPOSITIONS} 

VAR NEWBOND : BONDORDERi 
FAILDATA : STRING4; 

BEGIN 
NEWBOND := BONDMATCHARRAY[PARENTBOND, CHILDBONDJi 
IF NEWBOND = NOTSPECIFIED 

THEN BEGIN 
FAILDATA[1J := BONDSTRING[PARENTBOND,1Ji 
FAILDATA[2J := BONDSTRING[PARENTBOND,2Ji 
FAILDATA[3J := BONDSTRING[CHILDBOND, 1J; 
FAILDATA[4J := BONDSTRING[CHILDBOND, 2Ji 
FAILURE(42, 0, FAILDATA) 

END 
ELSE BONDCHECK := NEWBOND 

END; 
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PROCEDURE GETMARKEDPOSNS(CT : CTTYPE; 
VAR POSNA, 

POSNB : ATOMNUMBERi 
VAR BONDA, 

BONDB : BONDORDER)i 

{ 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 : ATOMNUMBERi 
CNGNR : 1 •• MAXCONGENERSi 

BEGIN 
FOR ROWNO := 1 TO MAXCT DO IF CT[ROWNO] <> NIL 

THEN FOR CNGNR := 1 TO MAXCONGENERS DO 

END; 

WITH CT[ROWNO]A.CONGENERS[CNGNR] DO 
IF RELATIONSHIP = PARENTAL 

THEN IF POSNA = NOTFIXED 
THEN BEGIN 

POSNA := ROWNOi 
BONDA := BOND 

END 
ELSE BEGIN 

POSNB := ROWNOi 
BONDB : = BOND 

END 

FUNCTION HYDROGENPS(PTRPS PTRPSTYPE): BOOLEANi 

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

VAR ROWNO : ATOMNUMBERi 

BEGIN 
IF PTRPSA.PSVARIETY = SPECIFIC 

THEN BEGIN 
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HYDROGENPS := TRUE; 
FOR ROWNO := 1 TO MAXCT DO 

IF PTRPS-.CT[ROWNO] <> NIL THEN HYDROGENPS := FALSE 
END 

ELSE HYDROGENPS := FALSE 
END; 

FUNCTION THISWAYROUND(PARENTA, 
CHILDA, 
PARENTB, 
CHILDB : BONDORDER) : BOOLEAN; 

{ Determines whether or not the bonds in a doubly-connected child need to be 
reversed for compatability with the parent. If either way will do, the way 
given is prefered unless the other way round matches identical (as opposed 
to merely compatible) bonds. } 

VAR FITSTHISWAY, 
FITSOTHERWAY BOOLEAN; 

BEGIN 
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FITSTHISWAY := (BONDMATCHARRAY[PARENTA,CHILDA] <> NOTSPECIFIED) AND (BONDMATCHARRAY[PARENTB,CHILDB) <> NOT 
PECIFIED); 
FITSOTHERWAY := (BONDMATCHARRAY[PARENTA,CHILDBJ <> NOTSPECIFIED) AND 
SPECIFIED); 

CBONDMATCHARRAY[PARENTB,CHILDAJ 

IF FITSTHISWAY 
THEN IF FITSOTHERWAY 

THEN THISWAYROUND := NOT C(PARENTA = CHILDB) AND (PARENTB = CHILDA» 
ELSE THISWAYROUND := TRUE 

ELSE IF FITSOTHERWAY 

END; 

THEN THISWAYROUND := FALSE 
ELSE {Bond match failure - use BONDCHECK to give error message} 

IF BONDMATCHARRAY[PARENTA, CHILDA] = NOTSPECIFIED 
THEN PARENTA := BONDCHECK(PARENTA, CHILOA) 
ELSE PARENTS := BONDCHECKCPARENTB, CHILDB) 
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PROCEDURE FINDNONAPICPOSNS(CPARAM : INTRECORD; 
VAR POSNSET : 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 •• SECONDJ 
ELSE IF FIRST <= MAXCT 

THEN POSNSET := POSNSET + [FIRST •• MAXCTJ; 
PTR := NEXT 

END; 
IF CPARAM.TOPRANGE <> NOTSET 

THEN POSNSET := POSNSET + [CPARAM.TOPRANGE •• MAXCTJ 
. END; 

BEGIN {Body of GETCHILDPOSITIONS} 
POSNA := NOTFIXEDi 
POSNB := NOTFIXED; 
BONDA := NOTSPECIFIED; 
BONDB := NOTSPECIFIED; 
IF PTRPS-.PSVARIETY = SPECIFIC 

THEN BEGIN 
GETMARKEDPOSNS(PTRPS-.CT, POSNA, POSNB, BONDA, BONDS); 
NUMMARKERS := ORD(POSNA<>NOTFIXED) + ORD(POSNB<>NOTFIXED) 

END 
ELSE NUMMARKERS := 0; 

CASE CONNBONDS.CONNECTIONS OF 
NOTSET : CASE NUMMARKERS OF 
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o 

1 

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, [POSNAJ, [POSNBJ, [POSNA, POSNBJ); 
IF (BONDA=BONDB) OR (BONDMATCHARRAY[BONDA,BONDBJ IN [ANY, CHAIN, RING]) 

THEN LISTPOSNS{CHILDPOSITIONS.COMBMEMS, [POSNBJ, [POSNAJ, []) 
END; 

1 BEGIN 
CONNBONDS.CONNECTIONS := 1; 
CONNBONDS.BOND := BONDA; 
CHILDPOSITIONS.COMBINED := FALSE; 
CHILDPOSITIONS.MEMBERS := [POSNAJ 

END; 
o BEGIN 

END; 
: BEGIN 

CONNBONDS.CONNECTIONS := 1; {assumption} 
CONNBONDS.BOND := CHAISING; {assumption} 
CHILDPOSITIONS.COMBINED := FALSE; 
FINDPOSITIONS(PTRPS, CHILDPOSITIONS.MEMBERS, 1) 

END 

CHILDPOSITIONS.COMBINED := FALSE; 
CHILDPOSITIONS.MEMBERS := [J 

END; 
: BEGIN 

CHILDPOSITIONS.COMBINED := FALSE; 
CASE NUMMARKERS OF 
2 : FAILURE(44, 0,· .); 
1 : BEGIN 

CHILDPOSITIONS.MEMBERS := [POSNAJ; 
CONNBONDS.BOND := BONDCHECK(CONNBONDS.BOND, BONDA); 

END; 
o BEGIN 

END 

FINDPOSITIONS(PTRPS, CHILDPOSITIONS.MEMBERS, MAGNITUDE{CONNBONDS.BOND»; 
CONNBONDS.BOND := BONDCHECKCCONNBONDS.BOND, NOTSPECIFIED) 

END 
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END; 
BEGIN 

CHILDPOSITIONS.COMBINED := TRUE; 
CHILDPOSITIONS.COMBMEMS := NIL; 
CASE NUMMARKERS OF 
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o : BEGIN 
FINDPOSITIONS(PTRPS, POSNSETA, MAGNITUDE(CONNBONDS.BONDA»; 
IF PTRPSA.PSVARIETY = GENERIC 

THEN FINDNONAPICPOSNS(PTRPSA.PARAMLIST[ATOMCOUNT], POSNSETB) 
ELSE FINDPOSITIONS(PTRPS, POSNSETB, MAGNITUDE(CONNBONDS.BONDB»; 

WITH CONNBONDS DO MAGSUM := MAGNITUDE(BONDA)+MAGNITUDE(BONDB); 
IF (MAGSUM <= 3) AND (POSNSETA * POSNSETB <> C]) 

THEN FINDPOSITIONS(PTRPS, POSNSETC, MAGSUM) 
ELSE POSNSETC := []; 

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 := [POSNA]; 
WITH CONNBONDS DO MAGSUM := MAGNITUDE(BONDA)+MAGNITUDE(BONDB); 
IF (MAGSUM <= 3) AND (POSNSETA * POSNSETB <> C]) 

THEN FINDPOSITIONS(PTRPS, POSNSETC, MAGSUM) 
ELSE POSNSETC := C]; 

VI 

POSNSETC := POSNSETA * POSNSETB * POSNSETC; ~ 
IF THISWAYROUND(CONNBONDS.BONDA, BONDA, CONNBONDS.BONDB, BONDB) ~ 

~ THEN BEGIN > 
LISTPOSNS(CHILDPOSITIONS.COMBMEMS, POSNSETA, POSNSETB, POSNSETC); r 

~ 

IF BONDMATCHARRAYCCONNBONDS.BONDB, BONDA] <> NOTSPECIFIED ~ 
THEN LISTPOSNS(CHILDPOSITIONS.COMBMEMS, POSNSETB, POSNSETA, C])~ 

CONNBONDS.BONDA := BONDCHECK(CONNBONDS.BONDA, BONDA); ~ 
CONNBONDS.BONDB := BONDCHECK(CONNBONDS.BONDB, BONDB) ~ 

END ~ 
ELSE BEGIN 

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

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

2 : IF THISWAYROUND(CONNBONDS.BONDA, BONDA, CONNBONDS.BONDB, BONDB) I > 
THEN BEGIN ~ 

LISTPOSNS(CHILDPOSITIONS.COMBMEMS, [POSNAJ, [POSNB], [POSNA, POSNBJ~ 
IF (BONDA=80NDB) OR CBONDMATCHARRAY[BONDA,BONDB] IN [ANY, CHAIN, RI~]) 

THEN BEGIN x 

END 

CONNBONDS.BONDA := BONDCHECK(CONNBONDS.BONDA, BONDCHECK(BO~~A,BONDB»; 
CONNBONDS.BONDB := BONDCHECKCCONNBONDS.BONDB, BONDCHECKCBONDA,BONDB»; 
LISTPOSNSCCHILDPOSITIONS.COMBMEMS, [POSN8], [POSNA], []) 

END 
ELSE BEGIN 

CONNBONDS.BONDA := BONDCHECKCCONNBONDS.BONDA, BONDA); 
CONNBONDS.BONDB := BONDCHECKCCONNBONDS.BONDB, BONDB) 

END 

ELSE BEGIN 
LISTPOSNS(CHILDPOSITIONS.COMBMEMS, [POSNB], [POSNA], [POSNA,POSNB]); 
CONNBONDS.BONDA := BONDCHECK(CONNBONDS.BONDA, BONDS); 
CONNBONDS.BONDB := BONDCHECK(CONNBONDS.BONDB, BONDA) 

END 
END {CASE} 

END 
END; {CASE} 

IF CHILDPOSITIONS.COMBINED 
THEN IF CHILDPOSITIONS.COMBMEMS = NIL 

THEN BEGIN 
FAILSTRING[1] := BONDSTRING[CONNBONDS.BONDA, 1]; 
FAILSTRING[2J := BONDSTRING[CONNBONDS.BONDA, 2]; 
FAILSTRING[3] := BONDSTRING[CONNBONDS.BONDB, 1J; 
FAILSTRING[4J := BONDSTRING[CONNBONDS.BONDB, 2]; 
FAILURE(S2, 0, FAILSTRING) 

END 
ELSE IF (CHILDPOSITIONS.MEMBERS = []) AND NOT HYDROGENPS(PTRPS) 

THEN BEGIN 
FAILSTRING[1J := BONDSTRING[CONNBONDS.BOND, 1]; 
FAILSTRING[2J := BONDSTRING[CONNBONDS.BOND, 2]; 
FAILSTRING[3J := , '; 
FAILSTRING[4J := , '; 
FAILURE(43, 0, FAILSTRING) 
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END 
END; {of GETCHILDPOSITIONS 
......•......•.....................•••..............•...•...•.......•••.•...••• } 

{------------------------------------------------------------------------------} 
PROCEDURE MODIFYCHILDPOSITIONS(PARALTLIST : PPALTBARS)i 

{ 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 = -TBGLISTi 
TBGLIST = RECORD 

GBOTTOM : PCOMBINLIST; 
NEXT PG8LIST 

END; 

VAR PTR, 
GATEBOTTOMS : PGBLIST; 
PG : PPARENTLISTi 
CHILDGATEPOSITIONS, 
LIMITPOSITIONS : TGROUPMEMS; 
LIMITINITIALISED BOOLEANi 
CONNECTIVITY : TCONNS; 

PROCEDURE GETCOMBPOSNS(CHILDPS 
POSNSA 
VAR COMBAVAILPOSNS 

: PTRPSTYPEi 
INTEGSET; 

: 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 : INTEGSETi 
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BEGIN 
FINDPOSITIONS(CHILDPS, POSNSB, 1); 
FINDPOSITIONS(CHILDPS, POSNSC, 2); 
COMBAVAILPOSNS.COMBINED := TRUE; 
COMBAVAILPOSNS.COMBMEMS := NIL; 
LISTPOSNS(COMBAVAILPOSNS.COMBMEMS, POSNSA, POSNSB, POSNSC) 
END; 

PROCEDURE TRACEDOWNGATECCOMBINBAR : PCOMBINLISTi 
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 COMBINBARA.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 
ALTERNBAR 
SUBCB 
COMBAVAILPOSNS 

PGBLIST; 
PALTERNLIST; 

: PCOMBINLIST; 
: TGROUPMEMS; 

BEGIN 
IF COMBINBARA.BOTTOMBAR 

THEN BEGIN 
NEWCNEWGB); 
NEWGBA.NEXT := GATEBOTTOMSi 
NEWGBA.GBOTTOM := COMBINBAR; 
GATEBOTTOMS := NEWG8; 
WITH COMBINBAR- DO IF LIMIT INITIALISED 

THEN IF LIMITPOSITIONS.COMBINED 
THEN IF CHILDPOSITIONS.COMBINED 

THEN REDUCECLIMITPOSITIONS.COMBMEMS, CHILDPOSITIONS) 
ELSE IF CONNSFIXED 

THEN PROGERROR(11) {mismatched combined fields} 
ELSE BEGIN 
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GETCOMBPOSNS(CHILDPS, CHILDPOSITIONS.MEMBERS, COMBAVAILPOSNS); 
REDUCE(LIMITPOSITIONS.COMBMEMS, COMBAVAILPOSNS); 

ELSE IF 

REDUCEECTR(COMBAVAILPOSNS.COMBMEMS); 
DESTROY (COMBAVAILPOSNS.COMBMEMS) 

END 
CHILDPOSITIONS.COMBINED 
THEN PROGERROR(12) {mismatched combined fields} 

» 
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>< 
ELSE LIMITPOSITIONS.MEMBERS := LIMITPOSITIONS.MEM8ERS * CHILDPOStJIONS.MEMBERS 

ELSE BEGIN 
IF CHILDPOSITIONS.COMBINED 

THEN BEGIN 
LIMITPOSITIONS.COM8INED := TRUE; 
LIMITPOSITIONS.COMBMEMS := COPYLIST(CHILDPOSITIONS.COMBMEMS) 

END 
ELSE IF CONNSFIXED 

THEN LIMITPOSITIONS := CHILDPOSITIONS 
ELSE GETCOMBPOSNS(CHILDPS, CHILDPOSITIONS.MEMBERS, LIMITPOSITIONS); 

LIMITINITIALISED := TRUE 
END 

END 
ELSE BEGIN 

END; 

ALTERNBAR := COMBINBARA.ALTERNATIVES; 
WHILE ALTERNBAR <> NIL DO 

END 

BEGIN 
SUBCB := ALTERNBARA.COMBINATION; 
WHILE SU8CB <> NIL DO 

BEGIN 
TRACEDOWNGATE(ALTERNBARA.COMBINATION, CONNSFIXED); 
SUBCB := SUBCBA.NEXT 

END; 
ALTERNBAR := ALTERNBARA.NEXT 

END 
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PROCEDURE ALTERCONN80NDS(VAR CONNBONDS : TCONNBONDS); 

{ Adds a second bond to CONNBONDS, changing CONNECTIONS to 2 } 
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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(CONN90NDS); 
PG:= CHILDPS-.PARENTGATE 

END; 
WHILE PG <> NIL DO WITH PGA DO 

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

PG := NEXT 
END; 

PTR := GATEBOTTOMSA.NEXT; 
DISPOSE (GATEBOTTOMS); 
GATEBOTTOMS := PTR 

END; 
NEXTTOKEN 
END; { of MODIFYCHILDPOSITIONS 
-------------------------------------------------------------------------------} 

{-------------------------------------------------------------------------------
PROCEDURE ELEMENT } 

PROCEDURE ELEMENT(PARALTLIST 
OPTIONALSUB 

PPALTBARS; 
BOOLEAN); 

{ Analyses a substituent definition element, building up the ECTR. 
Called by ALTNTVE} 

VAR OPENERS, 
TERMINATORS : DELIMSET; 
VALID BOOLEAN; 
DELIMCHECK DELIMTYPE; 
LIMITPOSITIONS : TGROUPMEMS; 
GATEPARENTPOSITIONS : PTGROUPMEMS; 
GATE FREQUENCY INTRECORD; 
GATEPS PTRPSTYPE; 

{Valid tokens to begin an element} 
{Valid tokens to end an element} 

{Position set for inclusion in the gate} 
{Frequencies for inclusion in the gate} 
{The child partial structure} 

PROCEDURE SETPARENTGATECCOMBIN PCOMBINLIST; 
PARALT : PPALTBARS); 

{ Sets up a single new parent gate at the head of the list on COMBINA.CHILDPS A• 
Called by SETCOMBARS 

SUBSTASVALUE} 
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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 : PPALTBARS; 
BARBOTTOM BOOLEAN): PCOMBINLIST; 

{ Creates a combination bar, variant BARBOTTOM, and sets the non-variant fields, 
returning the bar as the result of the function. 
Called by SETCOMBARS 

EXTRALAYER 
NEWPARENTPSLIST} 

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

NEXT := PARALTA.PARSTRUCTA.CHILDGATE; 
PARALTA.PARSTRUCTA.CHILDGATE := NEWCB; 
IF PARENTPOSITIONS = NIL THEN PARENTPOSITIONS := PARALTA.PRNTPOSNS 

END 
ELSE BEGIN 

{The combination list needs to be attached to the alternative bar} 
NEXT := PARALTA.ALTBARA.COMBINATION; 
PARALTA.ALTBARA.COMBINATION := NEWCB 

END; 
BOTTOMBAR := BARBOTTOM 

END; 
NEWCOMBAR := NEWCB 
END; 

{-----------------------------------------------------------------------------} 
PROCEDURE SETCOMBARS(PARALTLIST : PPALTBARS; 

GATE PS : 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 PARENTPSA.PSVARIETY = SPECIFIC 

THEN CASE NEWCONNBONDS.CONNECTIONS OF 
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NOTSET, 
o : PROGERROR(13); 
1 : CASE OLDCONNBONDS.CONNECTIONS OF 

> 1- :> , "lJ 
"lJ 

NOTSET : NEEDTOCHECK := MAGNITUDECNEWCONNBONDS.BOND) 
0, 2 : PROGERROR(14); 
1 : NEEDTOCHECK := MAGNITUDECNEWCONNBONDS.BOND) > MAGNITUD~OLDCONNBONDs.Bl 

ND) 

2 

BONDA» 

END; 
: CASE OLDCONNBONDS.CONNECTIONS OF 

NOTSET : NEEDTOCHECK := CMAGNITUDE(NEWCONNBONDS.BONDA) 
OR CMAGNITUDECNEWCONNBONDS.BONDB) > 1); 

0, 1 : PROGERROR(15); 
2 : NEEDTOCHECK := (MAGNITUDE(NEWCONNBONDS.BONDA) 

> 1) 

M 
X 

VI 

I 
> MAGNITUDECOLDCONNBONDSi 

OR CMAGNITUDECNEWCONNBONDS.BONDB) > MAGNITUDECOLDCONNBONDS.BOND3» 

END 
END 

ELSE NEEDTOCHECK := FALSE 
END; 

FUNCTION ORIGINALPOSNSCPARENTPS : 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 CCGPTR <> NIL) AND NOT FOUND DO WITH CGPTR- DO 

BEGIN 
FOUND := CPARENTPOSITIONS = LASTPARPOSNS); 
CGPTR := NEXT 
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END; 
IF NOT FOUND THEN WITH PARENTPS- DO 

FOR ROWNO := 1 TO MAXCT DO IF CT[ROWNO] <> NIL 
THEN WITH CT[ROWNO]- 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; 
: PTGROUPMEMS; 
: PTRPSTYPE; 

LASTPARPOSNS 
PARENTPS 
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 
GIVENPOSNS 
POSN 

BOOLEANi 
INTEGSETi 

: 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 
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END 
ELSE BEGIN 

NOPOSNSGIVEN := FALSE; 
GIVENPOSNS := BOTPARPOSNS-.MEMBERS 

END; 
FOR POSN := 1 TO MAXCT DO IF POSN IN GIVENPOSNS 

THEN WITH PARENTPS-.CT[POSNJ- DO IF ATOMICROW 
THEN IF HYDROGENS < BONDMAG 

THEN IF NOPOSNSGIVEN 
THEN WITH BOTPARPOSNS- DO MEMBERS := MEMBERS - [POSN] 
ELSE FAILURE(45, POSN,' .); 

IF BOTPARPOSNSA.MEMBERS = [] THEN FAILURE(46, 0,' .) 
END; 

FUNCTION COMBINEDPOSITIONS(CONNBONDS : TCONNBONDS; 
LIMITPOSNS : INTEGSET; 
PARENTPS PTRPSTYPE): 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 := MAGNITUDECCONNBONDS.BONDA); 
IF MAGNIT > 1 THEN GETAVAILABLEPOSITIONSCPARENTPS, POSNSETA, MAGNIT) 

ELSE POSNSETA := LIMITPOSNS; 
MAGNIT := MAGNITUDE(CONNBONDS.BONDB); 
IF MAGNIT > 1 THEN GETAVAILABLEPOSITIONSCPARENTPS, POSNSETB, MAGNIT) 
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ELSE POSNSETB := LI~ITPOSNS; 
~AGNIT := ~AGNIT + ~AGNITUDE(CONNBONDS.BONDA); 
IF ~AGNIT <= 3 THEN GETAVAILABLEPOSITIONS(PARENTPS, POSNSETC, ~AGNIT) 

ELSE POSNSETC := [J; 
POSNSETC := POSNSETA * POSNSETB * POSNSETC; 
LISTPOSNS(CO~BPOSNS-.CO~B~E~S, POSNSETA, POSNSETB, POSNSETC); 
IF COMBPOSNS-.COMBMEMS = NIL THEN FAILURE(47, 0,' '); 
COMBINEDPOSITIONS := COMBPOSNS 
END; 

PROCEDURE CHECKCOMBPOSNS(VAR BOTPARPOSNS 
LASTPARPOSNS 
PARENTPS 
MAGA, 
MAGB 

PTGROUPMEMS; 
PTGROUPMEMS; 
PTRPSTYPE; 

T80NDMAG); 

{ 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, 
REMOVEB INTEGSET; 
NOPOSNSGIVEN : BOOLEANi 
GIVENPOSNS, 
LISTPTR, 
DELPTR : PDOUBLIST; 

BEGIN 
IF BOTPARPOSNS= NIL 

THEN BEGIN 
NOPOSNSGIVEN := ORIGINALPOSNS(PARENTPS, LASTPARPOSNS); 
GIVENPOSNS := COPYLIST(LASTPARPOSNS-.COMBMEMS) 

END 
ELSE BEGIN 

NOPOSNSGIVEN := FALSE; 
GIVENPOSNS:= COPYLIST(BOTPARPOSNS·.CO~BMEMS) 

END; 
REMOVEA := (]; 
REMOVEB := (]; 
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LISTPTR := GIVENPOSNS; 
WHILE LISTPTR <> NIL DO 

BEGIN 
WITH PARENTPS-.CT[LISTPTR-.FIRST]- DO IF ATOMICROW 

THEN IF HYDROGENS < MAGA 
THEN IF NOPOSNSGIVEN 

THEN REMOVEA := REMOVEA + [LISTPTR-.FIRST] 
ELSE FAILUREC45, LISTPTR-.FIRST,' '); 

WITH PARENTPS-.CT[LISTPTR-.SECOND]- DO IF ATOMICROW 
THEN IF HYDROGENS < MAGB 

THEN IF NOPOSNSGIVEN 
THEN REMOVEB := REMOVEB + [LISTPTR-.SECOND] 
ELSE FAILUREC45, LISTPTRA.SECOND,· '); 

LISTPTR := LISTPTRA.NEXT 
END; 

IF REMOVEA + REMOVEB = [] 
THEN BEGIN 

REDUCEECTRCGIVENPOSNS)i 
DESTROYCGIVENPOSNS) 

END 
ELSE BEGIN 

LISTPTR := GIVENPOSNS; 
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WHILE LISTPTR <> NIL DO IF (LISTPTR-.FIRST IN REMOVEA) OR CLISTPTRA.SECOND IN REMOVEB) 
THEN BEGIN 

IF LISTPTR = GIVENPOSNS 
THEN GIVENPOSNS := LISTPTRA.NEXT; 

DELPTR := LISTPTR; 
LISTPTR := LISTPTRA.NEXT; 
DISPOSECDELPTR); 
ECTRSIZE := ECTRSIZE - 6 

END 
ELSE LISTPTR := LISTPTRA.NEXTi 

IF GIVENPOSNS = NIL THEN FAILURE(48, 0, • 
IF BOTPARPOSNS = NIL 

THEN BEGIN 
NEW(BOTPARPOSNS); 
ECTRSIZE := ECTRSIZE + 9; 
BOTPARPOSNS-.COMBINED := TRUE 

END; 
BOTPARPOSNS-.COMBMEMS := GIVENPOSNS 
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END; 
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" -0 

BEGIN {Body of SETCOMBARS} 
ADDTOLIST(GATEPS); 

m 
z 
o 
I-t 
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WHILE PARALTLIST <> NIL DO 
BEGIN 

NEWCOMBIN := NEWCOMBAR(PARALTLIST, FALSE); 
IF PARALTLISTA.COPYCHILDPS 

THEN NEWCOMBINA.CHILDPS := COPYPS(GATEPS) 
ELSE NEWCOMBINA.CHILDPS := GATEPS; 

NEWCOMBINA.CONNBONDS := PARALTLISTA.CONNBONDS; 
GETCHILDPOSITIONS(GATEPS,NEWCOMBIN A• CONNBONDS, 
CASE NEWCOMBINA.CONNBONDS.CONNECTIONS OF 

NOTSET : PROGERROR(16); 
o ; 

lH 

NEWCOMBINA.CHILDPOSITIONS); 

1 : IF NEEDTOCHECK(PARALTLISTA.PARSTRUCT, NEWCOMBINA.CONNBONDS, PARALTLISTA.CONNBONDS) 
THEN CHECKPOSNS(NEWCOMBINA.PARENTPOSITIONS, 

2 

PARALTLISTA.PRNTPOSNS, 
PARALTLISTA.PARSTRUCT, 
MAGNITUDE(NEWCOMBINA.CONNBONDS.BOND»; 

: IF (NEWCOMBINA.PARENTPOSITIONS = NIL) AND NOT PARALTLISTA.PRNTPOSNSA.COMBINED 
THEN {no position set can have been given, as it would have had to have been 

COMBINED. Consequently we can reestablish PARENTPOSITIONS from scratch} 

ELSE 

IF PARALTLISTA.PARSTRUCT <> NIL THEN ~ 
NEWCOMBINA.PARENTPOSITIONS := COMBINEDPOSITIONS(NEWCOMBINA.CONNBO~S, 

PARALTLISTA.PRNT~NSA.MEM8ERS, 
P~RALTLISTA.PARSrRUCT) 

I-t 
z {any position sets we have must be COMBINED} 

IF NEEDTOCHECK(PARALTLISTA.PARSTRUCT, NEWCOMBINA.CONNBONDS, PARALTLI~A.CONNBONDS) 
-0 THEN CHECKCOMBPOSNSCNEWCOMBINA.PARENTPOSITIONS, 

PARALTLISTA.PRNTPOSNS, 
PARALTLISTA.PARSTRUCT, 
MAGNITUDECNEWCOMBINA.CONNBONDS.BONDA), 
MAGNITUDECNEWCOMBINA.CONNBONDS.BONDB»; 

AJ 
m 
-1 
m 
AJ 

END; 
IF NOT DEFNTABLEENTRY(PARALTLISTA.PARSTRUCT) 

THEN SETPARENTGATE(NEWCOMBIN, PARALTLIST); 
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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-BOTTOMBAR 
combination bars in the gates for all items in PARALTLIST. 
Called from TRANSLATENOMEN 

Body of ELEMENT} 

{ Points to the top of the growing list} VAR LlSTPTR, 
WRITEPTR 
NEWCOMBIN 

: PPSLIST; { New addition to the list} 
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; 
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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 PDOUBLISTi 

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

BEGIN 
PSVARIETY := GENERIC; 
VISITED := FALSE; 
PARENTGATE := NIL; 
CHILDGATE := NILi 
PARAMLIST := SPSPARAMLISTi 
FOR PARAM := ATOMCOUNT TO HETEROATOM DO 

BEGIN 

END 
END; 

PTR := PARAMLIST(PARAM].SUBRANGES; 
WHILE PTR <> NIL DO 

END 

BEGIN 
ECTRSIIE := ECTRSIZE + 6; 
PTR := PTRA.NEXT 

END 

{------------------------------------------------------------------------------} 
PROCEDURE PARAMETERLIST(GATEPS : PTRPSTYPE)i 

{ Analyses a Gensal parameter list. For standard parameters, the information 
is stored in the appropriate element of PARAMLIST, this being determined 
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by the function PARAMETER. The existing parameter values are used 
to limit those analysed, by creating LIMITSET, to be passed to SELECTOR. 
In SELECTOR this is converted back to an INTRECORD for passing to 
INTEGERRANGE, but this is not as silly as it seems, as otherwise 
INTEGERRANGE would be using the same INTRECORD linked list both as 
LIMITRANGE and RANGEVALUES. If GATE PS is not GENERIC then the values for 
each parameter are placed in DUMMYPARAM, and any PDOUBLIST linked list 
immediately DESTROYed. Non-standard parameters are handled by USERPARAMETER. 
Called by TRANSLATENOMEN} 

VAR PARAMIDS 
DELIMCHECK 
DUMMYPARAM 
LIMITSET 

: DELIMSET; 
: DELIMTYPE; 

INTRECORD; 
: INTEGSET; 

FUNCTION PARAMETER(PARAMDELIM : DELIMTYPE) : TPARAMETERS; 

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

BEGIN 
CASE PARAMDELIM OF 

GC : PARAMETER := ATOMCOUNT; 
GT : PARAMETER := TBRANCH; 
GQ : PARAMETER := QBRANCH; 
GE : PARAMETER := EUNSATURATION; 
GY : PARAMETER := YUNSATURATION; 
GRC : PARAMETER := RINGCOUNT; 
GRN : PARAMETER := RINGATOMS; 
GRS : PARAMETER := RINGSUBSTITUTION; 
GRF : PARAMETER := RINGFUSIONS; 
GRA PARAMETER:= RINGAROMATIC; 
GZ PARAMETER:= HETEROATOM 
END; 

END; 

PROCEDURE FINDCONNECTIONSCVAR CONNBONDS : TCONNBONDS; 
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VAR PRNTPOSNS : PTGROUPMEMS; 
: PTRPSTYPE; PSADDRESS 

SU8ST : SU8STITUENT); 

{ Sets CONN80NDS and PRNTPOSNS for the declaration of SUBST referencing 
PSADDRESS. Any previous declaration of SUBST will give a value for 
CONN80NDS - otherwise CONNBONDS.CONNECTIONS is set to NOTSET. 
Since PSADDRESSA.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 USER PARAMETER} 

VAR AVAILPOSNS : INTEGSET; 

BEGIN 
IF SUBST IN DECLSUBS THEN CONNBONDS := RDECLARATIONTABLE[SUBST]A.CONNBONDS 

ELSE CONN80NDS.CONNECTIONS := NOTSET; 
NEW(PRNTPOSNS); 
ECTRSIZE := ECTRSIZE + 9; 
PRNTPOSNSA.COMBINED := CONNBONDS.CONNECTIONS = 2; 
CASE CONNBONDS.CONNECTIONS OF 
o : PRNTPOSNSA.MEMBERS := []; 
NOTSET, 
1 : GETAVAILABLEPOSITIONS(PSADDRESS, PRNTPOSNSA.MEMBERS, 1); 
2 : 8EGIN 

END 
END; 

GETAVAILABLEPOSITIONS(PSADDRESS, AVAILPOSNS, 1); 
PRNTPOSNS A .COM8MEMS := NIL; 
LISTPOSNS(PRNTPOSNSA.COMBMEMS, AVAILPOSNS+[O], AVAILPOSNS+[O], AVAILPOSNS) 

END 

PROCEDURE USERPARAMETER(GATEPS PTRPSTYPE); 

{ Analyses a user-defined parameter. FIND CONNECTIONS is used to determine 
CONN80NDS and PARENTPOSITIONS, for passing to DECLARESUBST.} 

VAR NEWCOMBIN : PCOMBINLIST; 
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CONNBONDS : TCONNBONDS; 
PARENTPOSITIONS : PTGROUPMEMS; 

BEGIN 
NEXTTOKENi 
WHILE CHECKDELIMC[GR])=INVALIDTOKEN DO ERRORC26,O); 
NEXTTOKEN; 
REPEAT 

WHILE TOKEN.NATURE<>INTEGRAL DO ERROR(23,O); 
IF NOT (TOKEN.INTEGVAL IN [1 •• MAXVARS]) THEN ERROR(28,O) 

UNTIL TOKEN.INTEGVAL IN [1 •• MAXVARS]i 
FINDCONNECTIONS(CONNBONDS, PARENTPOSITIONS, GATEPS, TOKEN.INTEGVAL)i 
DECLARESUBST(TOKEN.INTEGVAL, {subst} 

GATEPS, {psaddress} 
NIL, {savps} 
CONNBONDS, {connbonds} 
PARENTPOSITIONS)i {prntposns} 

ENTERCOMBINCTOKEN.INTEGVAL, GATEPSA.CHILDGATE); 
NEXTTOKENi 
WHILE CHECKDELIM([GPRIME]) = INVALIDTOKEN DO ERROR(29,O)i 
NEXTTOKENi 
SELECTOR(GATEPSA.CHILDGATEA.FREQUENCY, [O •• MAXVARS], 5) 
END; 

BEGIN {Body of PARAMETERLIST} 
PARAMIDS := [GC, GT, GQ, GE, GY, GRC, GRN, GRS, GRF, GRA, GZ]; 
REPEAT 

DELIMCHECK := CHECKDELIM([GOPENANG,GLSQUARE,GPRIME]+PARAMIDS+TERMINATORS); 
IF DELIMCHECK=INVALIDTOKEN THEN ERROR(24,O) 

UNTIL DELIMCHECK <> INVALIDTOKENi 
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 GATEPSA.PSVARIETY = GENERIC 
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THEN BEGIN 
INTSET(LIMITSET, GATEPS-.PARAMLIST[PARAMETER(OELIMCHECK)]); 
SELECTOR(GATEPS-.PARAMLIST[PARAMETER(DELIMCHECK)J, LIMITSET, 5) 

END 
ELSE BEGIN 

NEXTTOKEN; 
REPEAT 

SELECTOR(DUMMYPARAM, [O •• MAXVARS], 5); 
REDUCEECTR(DUMMYPARAM.SUBRANGES); 
DESTROY (DUMMYPARAM.SUBRANGES) 

END; 

DELIMCHECK := CHECKDELIM([GPRIME,GLSQUAREJ+PARAMIDS+TERMINATORS); 
IF DELIMCHECK=INVALIDTOKEN THEN ERROR(24,O) 

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

END 
END; 

{ of PARAMETERLIST 
---------------------------------------------------------------------------} 

{---------------------------------------------------------------------------} 
PROCEDURE TRANSLATENOMEN(VAR GATE PS : 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 : INTEGER; { SPSfile address for TOKEN.NOMENVAL } 
OLDN : O •• MAXLENGTH; { Saved value of N } 
OLDBUFFER : LlNESTRING; { Saved value of BUFFER } 
INSERTLINES, { Lines being inserted} 
OLDCURRENTLlNE : PLlNELlST; { Saved value of CURRENTLINE } 
OLDMODE : TINPUTMODE; { Saved INPUTMODE } 
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PROCEDURE MODIFYGATEPOSITIONS(COMBINBAR PCOMBINLIST; 
HSTAVAILPOSNS 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 in the ALTERNATIVES.} 

VAR ALTERNBAR 
PARENTGATE 
TOPBAR 
POSN 

PALTERNLlST; 
PPARENTLlST; 

: BOOLEAN; 
: ATOMNUMBER; 

BEGIN 
TOPBAR := (HSTAVAILPOSNS = NIL); 
IF TOPBAR THEN 

BEGIN 
NEW(HSTAVAILPOSNS); 
WITH HSTAVAILPOSNS~ DO 

END; 

BEGIN 
COMBINED := FALSE; 
GETAVAILABLEPOSITIONS(INSERTHSTPS, MEMBERS, 1); 
MEMBERS := MEMBERS + [0] 

END 

WHILE COMBINBAR <> NIL DO WITH COM9INaAR~ 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, 0,' .) 

END 
ELSE BEGIN 

MEMBERS := MEM8ERS * HSTAVAILPOSNS~.MEMBERS; 
IF MEMBERS = (J THEN FAILURE(4, 0,' .) 

END 
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ELSE IF COMBINED 
THEN CHECKALLWITHIN(COMBMEMS, HSTAVAILPOSNS-.MEMBERS, 3) 
ELSE IF MEMBERS <= HSTAVAILPOSNS-.MEMBERS 

THEN {OK} 
ELSE FOR POSN := 1 TO MAXCT DO 

> 
""0 
""0 
m 

IF (POSN IN MEMBERS) AND NOT 
THEN FAILURE(3, POSN, I 

(POSN IN HSTAVAILPOSNS-.MEMalRS) 

IF BOTTOMBAR 
THEN BEGIN 

PARENTGATE := CHILDPS-.PARENTGATE; 
WHILE PARENTGATE <> NIL DO WITH PARENTGATE- DO 

BEGIN 
IF PARENTPS = INSERTHSTPS 

THEN WITH PARENTPOSITIONS DO 
IF COMBINED 

I); t-t 
>< 
VoI 

THEN {no need to do anything - pointers point to same PDOUBLIST in parent a 
d child gates} 

ELSE MEMBERS := MEMBERS * HSTAVAILPOSNS-.MEMBERS; 
PARENT GATE := 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; 

BEGIN {Body of Procedure TRANSLATENOMEN } 
IF RECORDHELD(TOKEN.NOMENV~L, ADDRESS) 

THEN CASE SPSVARIETY(ADDRESS, FALSE) OF 
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3874 SPECIFIC : BEGIN 
3875 NEW(GATEPS, SPECIFIC); 
3876 ECTRSIlE := ECTRSIlE + 70; > 
3877 WITH GATEPS" DO ""0 

""0 

3878 BEGIN m 
Z 

3879 PSVARIETY := SPECIFIC; 0 
1-4 

3880 VISITED := FALSE; x 

3881 PARENTGATE := NIL; v.. .. 
3882 CHILDGATE := NIL; 
3883 PROCESSCT(CT,FALSE, GATEPS) 
3884 END; 
3885 NEXTTOKEN 
3886 END; 
3887 
3888 GENERIC : BEGIN 

""0 3889 GETSPSPARAMS(GATEPS); QI 
IQ 3890 NEXTTOKEN; ID 

N 3891 IF CHECKDELIM([GLSQUARE]+TERMINATORS)=INVALIDTOKEN 
00 3892 THEN PARAMETERLIST(GATEPS); 
~ 

3893 IF INPUTMODE = INSERTTEXT 
3894 THEN IF INSERTHSTPS = NIL 
3895 THEN INSERTHSTPS := GATEPS 
3896 ELSE PROGERROR(17) { multiple HSTs in SPSfile expression} 
3897 END; 
3898 
3899 OTHER : BEGIN en 
3900 GATEPS := NIL; m 

z 
3901 { Save current environment} V) 

> 3902 OLDCURRENTLINE := CURRENTLINE; r 

3903 CURRENTLINE := INSERTGENEX; 1-4 
z 

3904 OLDMODE := INPUTMODE; -t 
m 

3905 INPUTMODE := INSERTTEXT; ;;0 

""0 
3906 OLDBUFFER := BUFFER; ;;0 

m 
3907 OLDN := N; -t 

m 
3908 N := MAXLENGTH; ;;0 

3909 IF OLDMODE <> INSERTTEXT THEN INSERTHSTPS := NIL; 
3910 INSERTLINES := INSERTGENEX; 
3911 ALTNVLIST(NEWPARENTPSLIST(PARALTLIST), FALSE) ; 
3912 IF CHECKDELIM( [GRPAREN])=INVALIDTOKEN THEN 
3913 PROGERROR(18); {missing H)" in SPSfile expression} 
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END 

{ Restore former environment} 
CURRENTLINE := OLDCURRENTLINE; 
BUFFER := OLDBUFFER; 
INPUTMODE := OLDMODE; 
N := OLDN; 

DELETEGENSALCINSERTLINES); 
NEXTTOKEN; 
IF CINPUTMODE <> INSERTTEXT) AND CINSERTHSTPS <> NIL) 

END 

THEN IF CHECKDELIMC[GLSQUARE]+TERMINATORS)=INVALIDTOKEN 
THEN BEGIN 

PARAMETERLISTCINSERTHSTPS); 
IF INSERTHSTPS-.CHILDGATE <> NIL THEN 

MODIFYGATEPOSITIONSCINSERTHSTPS-.CHILDGATE, 
END 

ELSE BEGIN 
NEWCGATEPS, OTHER); 
ECTRSIZE := ECTRSIZE + 22; 
WITH GATEPS- DO 

BEGIN 
PSVARIETY := OTHER; 
VISITED := FALSE; 
PARENTGATE := NIL; 
CHILDGATE := NIL; 
TERM := TOKEN.NOMENVAL 

END; 
NEXTTOKEN; 
IF CHECKDELIMC[GLSQUARE]+TERMINATORS)=INVALIDTOKEN 

THEN PARAMETERLISTCGATEPS) 
END 

END; { of TRANSLATENOMEN 
-------------------------------------------------------------------------------} 

FUNCTION EXTRALAYER(PARALT PPALTBARS; 
DUMMYSAVPS : PTRPSTYPE) : PCOM9INLIST; 

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

NIL> 
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inserts one alternative into it, for DUMMYSAVPS. 
Called by SUBSTASVALUE} 

VAR XLAYER : PCOMBINLIST; 

BEGIN 
XLAYER := NEWCOMBARePARALT, TRUE); 
NEWeXLAYER-.ALTERNATIVES); 
ECTRSIZE := ECTRSIZE + 4; 
WITH XLAYER-, ALTERNATIVES- DO 

BEGIN 
NEXT: = NIL; 
NEWeCOMBINATION, FALSE); 
ECTRSIZE := ECTRSIZE + 24; 
WITH COMBINATION- DO 

END; 

BEGIN 
PARENTPOSITIONS := NIL; 
FREQUENCY.TOPRANGE := NOTSET; 
FREQUENCY.SUBRANGES := ESSENTFREQ; 
NEXT := NIL; 
BOTTOMBAR := TRUE; 
CHILDPS := DUMMYSAVPS; 
CONNBONDS := PARALT-.CONNBONDS; 
WITH CHILDPOSITIONS DO 

END 

BEGIN 
COMBINED := CONNBONDS.CONNECTIONS = 2; 
IF COMBINED 

END 

THEN BEGIN 
COMBMEMS := NIL; 
LISTPOSNS(COMBMEMS, [1 •• MAXCTJ, [1 •• MAXCTJ, [1 •• MAXCTJ) 

END 
ELSE MEMBERS := [1 •• MAXCTJ 

EXTRALAYER := XLAYER 
END; 
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FUNCTION VALIDSUBSTCPARALTLIST : 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 ERRORC23,0); 
IF NOT CTOKEN.INTEGVAL IN [1 •• MAXVARS]) 

THEN BEGIN 
ERRORC28,0); 
GOTO 20 

END 
ELSE IF TOKEN.INTEGVAL IN DECLSUBS 

THEN WITH RDECLARATIONTABLE[TOKEN.INTEGVAL]~ DO 
IF CONNBONDS.CONNECTIONS = NOTSET 

THEN IF PARALTLIST~.CONNBONDS.CONNECTIONS = NOTSET 
THEN {no further information} 
ELSE BEGIN 
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SETCONNBONDSCCONNBONDS, PARALTLIST-.CONNBONDS.CONNECTIONS); 
UPDATEPPSCONNSCRDECLARATIONTABLE[TOKEN.INTEGVAL]) 

END ~ 
ELSE IF PARALTLIST-.CONNBONDS.CONNECTIONS = NOTSET ~ 

VALIDSUBST := TOKEN.INTEGVAL 
END; 

THEN BEGIN ~ 
SETCONNBONDSCPARALTLIST-.CONNBONDS, CONNBONDS.CONNECTION31; 
UPDATEPARALTCONNSCPARALTLIST) ; 

END 
ELSE IF CONNBONDS.CONNECTIONS 

THEN {compatible} 
ELSE BEGIN 

ERROR (31,0>; 
GOTO 20 

END; 
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PROCEDURE SUBSTASVALUE(PARALTLIST : PPALTBARS)i 

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

VAR SUBST : SUBSTITUENT; 
DUMMYCHILD, 
DUMMYSAVPS : PTRPSTYPEi 
DECNPPOSNS : PTGROUPMEMS; 
PREVDEFN : PALTERNLIST; 
OMITPG : BOOLEAN; 
GATECONNBONDS : TCONNBONDS; 
DUMMYPOSNS 

BEGIN 
NEXTTOKEN; 

: TGROUPMEMS; 

SUBST := VALIDSUBST(PARALTLIST)i 
NEW(DUMMYSAVPS, DUMMY); 
ECTRSIZE := ECTRSIZE + 8; 
WITH DUMMYSAVPS A DO 

BEGIN 
PSVARIETY := DUMMY; 
VISITED := FALSE; 
CHILDGATE := NIL; 
PARENTGATE := NIL; 
SUBSTNAME := SUBST 

END; 
ADDTOLIST(DUMMYSAVPS); 
GATECONNBONDS := PARALTLISTA.CONNBONDSi 
GETCHILDPOSITIONS(DUMMYSAVPS, GATECONNBONDS, DUMMYPOSNS); 

WHILE PARALTLIST <> NIL DO WITH PARALTLIST A DO 
BEGIN 

IF GATEPARENTPOSITIONS=NIL 
THEN DECNPPOSNS := PRNTPOSNS 
ELSE DECNPPOSNS := GATEPARENTPOSITIONSi 
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IF PARALTLISTA.COPYCHILDPS THEN DUMMYCHILD := COPYPS(DUMMYSAVPS) 
ELSE DUMMYCHILD := DUMMYSAVPSi 

DECLARESUBST(SUBST, 
PARSTRUCT, 
DUMMYCHILD, 
CONNBONDS, 
DECNPPOSNS)i 

OMITPG := DEFNTABLEENTRY(PARSTRUCT); 
IF SUBST IN DEFNSUBS 

THEN PREVDEFN := RDEFINITIONTABLE[SUBST]A.ALTERNATIVES 
ELSE PREVDEFN := NILi 

RDECLARATIONTABLE[SUBST]A.COMBINS := EXTRALAYER(PARALTLIST, DUMMYCHILD)i 
IF NOT OMITPG THEN 

SETPARENTGATE(RDECLARATIONTABLE[SUBST]A.COMBINS-.ALTERNATIVES-.COMBINATION, 
WHILE PREVDEFN <> NIL DO WITH RDECLARATIONTABLE[SUBST]- DO 

BEGIN 
COPYALTBARCCOMBINSA.ALTERNATIVES, 

PREVDEFN-.COMBINATION, 
COMBINS, 
PRNTPOSNS, 
PARSTRUCT, 
FALSE, 
OMITPG, 
TRUE); 

PREVDEFN := PREVDEFN-.NEXT 
END; 

PARALTLIST := NEXT 
END 

END; 

{newaltbar} 
{oldcomblist} 
{lastcomblayer} 
{lastpposns} 
{prntps} 
Hi rstbar} 
{omitpg} 
{copypss} 

FUNCTION NOVARIABLESUBTNCLIMITPOSITIONS : TGROUPMEMS) 900LEAN; 

{ True if LIMITPOSITIONS is empty. 
Called by Body of ELEMENT} 

BEGIN 
WITH LIMITPOSITIONS DO 

IF COMBINED THEN NOVARIA8LESUBTN := (COMBMEMS=NIL) 
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ELSE NOVARIABLESUBTN := (MEMBERS=[]) 
END; 

PROCEDURE ADDZERO(VAR GATEFREQUENCY INTRECORD); 

{ Adds zero to the integer range in GATEFREQUENCY. 
CaLLed from body of ELEMENT} 

VAR PTR : PDOUBLIST; 

BEGIN 
WITH GATEFREQUENCY DO 

IF TOPRANGE = 0 

END; 

THEN { zero aLready present - no action needed} 
ELSE IF TOPRANGE = 1 

THEN TOPRANGE := 0 
ELSE IF SUBRANGES = NIL 

THEN SUBRANGES := ZEROFREQ 
ELSE BEGIN 

PTR := SUBRANGES; 
WHILE PTRA.NEXT <> NIL DO PTR := PTRA.NEXT; 
IF PTRA.FIRST = 0 

END 

THEN { zero aLready present - no action needed} 
ELSE IF PTRA.FIRST = 1 

THEN PTRA.FIRST := 0 
ELSE PTRA.NEXT := ZEROFREQ 

{-----------------------------------------------------------------------------} 
PROCEDURE GETLIMITPOSITIONS(PARALTLIST : PPALTBARS; 

VAR LIMITPOSITIONS : TGROUPMEMS); 
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{ Establishes LIMITPOSITIONS from the contents of PARALTLIST. 
Called by Body of ELEMENT} 

VAR ALLGENERIC : BOOLEAN; 

BEGIN 
LIMITPOSITIONS.COMBINED := (PARALTLIST-.CONNBONDS.CONNECTIONS=2); 
WITH PARALTLISTA.PRNTPOSNS A DO 

IF LIMITPOSITIONS.COMBINED 
THEN IF COMBINED 

THEN LIMITPOSITIONS.COMBMEMS := COPYLISTCCOMBMEMS) 
ELSE BEGIN 

LIMITPOSITIONS.COMBMEMS := NIL; 
LISTPOSNS(LIMITPOSITIONS.COMBMEMS, MEMBERS, MEMBERS, MEMBERS) 

END 
ELSE IF COMBINED 

THEN PROGERROR(19) {combined position set with connectivity <> 2} 
ELSE LIMITPOSITIONS.MEMBERS := MEMBERS; 

WITH PARALTLIST A DO 
BEGIN 

IF PARSTRUCT = NIL 
THEN ALLGENERIC := TRUE 
ELSE ALLGENERIC := (PARSTRUCTA.PSVARIETY = GENERIC); 

PARALTLIST := NEXT 
END; 

WHILE PARALTLIST <> NIL DO WITH PARALTLIST A DO 
BEGIN 

IF ALLGENERIC AND (PARSTRUCT <> NIL) 
THEN ALLGENERIC := (PARSTRUCTA.PSVARIETY = GENERIC); 

IF LIMITPOSITIONS.COMBINED 
THEN REDUCE(LIMITPOSITIONS.COMBMEMS, PRNTPOSNS-) 
ELSE WITH PRNTPOSNS A 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 := MEMBERS + [0] 
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END; 
{----------------------------------------------------------------------------} 

BEGIN <Body of Procedure ELEMENT } 
OPENERS := [GLSQUARE, GOPENANG, GR, GQUEST, GSD, GPRIME, GLPAREN]; 

3> 
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m z 
o 
~ 

x 
TERMINATORS := [GRPAREN, GAMPERSAND, GSB, GOSB, GSLASH, GSEMI, GELSE, GEND, 
NEXTTOKEN; 

GPERIOD, GAND, GDR]; .. 
VALID := FALSE; 
REPEAT 

DELIMCHECK := CHECKDELIMCOPENERS); 
IF CDELIMCHECK=INVALIDTOKEN) AND (TOKEN.NATURE<>NOMENCLATURE) 

THEN ERROR(18,0) 
ELSE VALID := TRUE 

UNTIL VALID; 

GATEPARENTPOSITIONS := NIL; 
IF DELIMCHECK = GLSQUARE THEN 

BEGIN 
GETLIMITPOSITIONS(PARALTLIST, LIMITPOSITIONS); 
IF NOVARIABLESUBT,N(LIMITPOSITIONS) 

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

NEW(GATEPARENTPOSITIONS); 
ECTRSIZE := ECTRSIZE + 9; 
POSITIONSET(GATEPARENTPOSITIONS·, LIMITPOSITIONS, 
IF PARALTLISTA.CONNBONDS.CONNECTIONS = NOTSET 

PARALTLISTA.CONNBONDS.CONNE~IONS, 7); 

THEN BEGIN 
IF GATEPARENTPOSITIONS·.COMBINED 

THEN SETCONNBONDSCPARALTLISTA.CONNBONDS, 2) 
ELSE SETCONNBONDS(PARALTLISTA.CONNBONDS, 1); 

UPDATEPARALTCONNSCPARALTLIST) 
END; 

NEXTTOKEN 
END; 

VALID := FALSE; 
REPEAT 

DELIMCHECK := CHECKDELIM( OPENERS-[GLSQUARE]); 
IF (DELIMCHECK=INVALIDTOKEN) AND (TOKEN.NATURE <> NOMENCLATURE) 
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THEN ERRORC24,0) 
ELSE VALID := TRUE 

UNTIL VALID 
END; 

IF DELIMCHECK=GOPENANG 
THEN BEGIN 

SELECTORCGATEFREQUENCY, [O •• MAXVARSJ, 8); 
IF OPTIONALSUB THEN ADDZERO(GATEFREQUENCY); 
NEXTTOKEN; 
VALID : = FALSE; 
REPEAT 

DELIMCHECK := CHECKDELIM( OPENERS - [GLSQUARE, GOPENANGJ); 
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 

GQUEST 

CONCATENATETERMSCGATEPS); 

: BEGIN 
NEW(GATEPS, UNKNOWN); 
ECTRSIZE := ECTRSIZE + 6; 
WITH GATEPS A DO 

END; 

BEGIN 
PSVARIETY := UNKNOWN; 
VISITED := FALSE; 
PARENTGATE := NIL; 
CHILDGATE := NIL 

END 
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GSD 

INVALIDTOKEN 

GR 

GLPAREN 

: READSD(GATEPS, INPUTMODE=TERMINAL); 

: TRANSLATENOMENCGATEPS); 

: BEGIN 
SUBSTASVALUE(PARALTLIST); 
GATE PS := NIL 

END; 

: BEGIN 
ALTNVLIST(NEWPARENTPSLIST(PARALTLIST), FALSE); 
WHILE CHECKDELIM( [GRPAREN]) = INVALIDTOKEN DO ERROR(14,0); 
GATEPS := NIL 

END 

END; {of case } 

IF GATEPS <> NIL THEN SETCOMBARS(PARALTLIST, GATEPS); 
IF DELIMCHECK <> INVALIDTOKEN THEN NEXTTOKEN; { TRANSLATENOMEN has taken NEXTTOKEN } 
WHILE CHECKDELIM( [GLSQUARE]+TERMINATORS)=INVALIDTOKEN DO ERROR(24,0); 
IF TOKEN.DELIMVAL = GLSQUARE THEN MODIFYCHILDPOSITIONS(PARALTLIST); 
WHILE CHECKDELIM(TERMINATORS)=INVALIDTOKEN DO ERROR(24,O) 
END; 

{ of Procedure ELEMENT 
-------------------------------------------------------------------------------} 

{----------------------------------------------------------------------------} 
PROCEDURE ALTNTVE(VAR PARALTLIST : PPALTBARS; 

OPTIONALSUB : BOOLEAN); 

{ Called once for each alternative in a definition expresssion 
and cycles round any number of levels of further substitution. Beyond the 
very first level, the bond type attachment is NOTSPECIFIED until the child 
structure itself is reached (in ELEMENT). 
At the end of each cycle, the former PARALTLIST 
is destroyed as a new one is created. The last one remalnlng is passed back 
(via the VAR parameter) to ALTNVLIST, where it ;s destroyed. 
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Called by ALTNVLIST} 

VAR DELIMCHECK : DELIMTYPE; 
COMB : 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 A DO 

BEGIN 
PS FOUND := 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 OSB have a higher precedence than I, there cannot be any 
alternatives for this level) 
Called by ADDCOMBINPSS} 

VAR NEWPA : PPALTBARS; 

BEGIN 
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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 PCOMBINLIST; 
VAR NEWPARAlTlIST 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 : PAL TERNLIST; 

BEGIN 
IF COMBIN-.BOTTOMBAR 

THEN IF ALREADYINlIST(COMBIN".CHIlDPS, NEWPARALTLIST) 
THEN {don't duplicate} 
ELSE ADDPARAlT(NEWPARALTLIST, COMBIN".CHILDPS) 

ELSE BEGIN 
ALTERN := COMBIN".ALTERNATIVES; 
REPEAT 

ADDCOMBINPSS(ALTERN".COMBINATION, NEWPARALTLIST); 
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END; 

ALTERN := ALTERN-.NEXT 
UNTIL ALTERN = NIL 

END 

BEGIN {Body of Procedure ALTNTVE} 
REPEAT 

REPEAT ELEMENTCPARALTLIST, OPTIONALSUB) 
UNTIL CHECKDELIMC[GAMPERSAND)=INVALIDTOKEN; 
DELIMCHECK := CHECKDELIMC[GSB,GOSB]); 
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 

ADDCOMBINPSSCCOMB, NEWPARALTLIST); 
COMB := COMB-.NEXT 

END; 
PTR := PARALTLISTA.NEXT; 
DISPOSECPARALTLIST); 
PARALTLIST := PTR 

END; 
PARALTLIST := NEWPARALTLIST; 
OPTIONALSUB := DELIMCHECK = GOSB 

END 
UNTIL DELIMCHECK=INVALIDTOKEN 
END; 

{ of Procedure ALTNTVE 
------------------------------------------------------------------------------} 

{---------------------------------------------------------------------------} 
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FUNCTION PPOSNS(DUMMYCOMBIN : PCOMBINLIST; 
: PTRPSTYPE; NEWPARENT 

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 ADDFURTHERSUBTN} 

VAR AVAILPOSNS 
POSNS 

: ARRAY[1 •• 3] OF INTEGSET; 
: PTGROUPMEMS; 

LMAG TBONDMAG; 

FUNCTION FINDBOTTOMCALTERN PALTERNLIST; 
FUNCTION MAG 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 

VAR LBOND, 
MBOND : 

LMAGCHECKS} 

TBONDMAG; 
COMB : PCOMBINLIST; 

BEGIN 
LBOND := 0; 
WHILE ALTERN <> NIL DO 

BEGIN 
COMB := ALTERN-.COMBINATION; 
WHILE COMB <> NIL DO 

BEGIN 
MBOND := MAGCCOMB); 
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 Cas formal parameter) } 

VAR LMAG TBONDMAG; 

BEGIN 
IF COMBINA.BOTTOMBAR 

THEN WITH COMBINA, CONNBONDS DO 
CASE CONNECTIONS OF 

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

END 

LMAG := MAGNITUDE(BONDA); 
IF MAGNITUDE(BONDB) > LMAG 

THEN LMAG := MAGNITUDE(BONDB) 
END 

ELSE LMAG := FINDBOTTOMCCOMBINA.ALTERNATIVES, LMAGNOCHECKS); 
LMAGNOCHECKS := LMAG 
END; 

FUNCTION LMAGCHECKSCCOMBIN : PCOMBINLIST) : TBONDMAGi 

{ 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 largest 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 COMBINA.PARENTPOSITIONS <> NIL 

THEN BEGIN 
LMAG := LMAGNOCHECKS(COMBIN); 
WITH COMBINA, PARENTPOSITIONS A DO 

IF COMBINED 

END 

THEN CHECKALLWITHIN(COMBMEMS, AVAILPOSNS[LMAGJ, 3) 
ELSE IF MEMBERS <= AVAILPOSNS[LMAGJ 

THEN { specified positions are all available} 
ELSE FAILURE(49, DUMMYSUBST,' ') 

ELSE IF COMBINA.BOTTOMBAR 
THEN LMAG := LMAGNOCHECKS(COMBIN) 
ELSE LMAG := FINDBOTTOM(COMBINA.ALTERNATIVES, LMAGCHECKS); 

LMAGCHECKS := LMAG 
END; 

BEGIN {Body of PPOSNS} 
FOR LMAG := 1 TO 3 DO GETAVAILABLEPOSITIONS(NEWPARENT, AVAILPOSNS[LMAGJ, LMAG); 
IF AVAILPOSNS[1J = [J 

THEN FAILURE(50, DUMMYSUBST,' ')i 
WITH DUMMYCOMBIN A DO 

IF PARENTPOSITIONSA.COMBINED 
THEN BEGIN 

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

END 
ELSE IF PARENTPOSITIONSA.MEMBERS = [1 •• MAXCTJ 

THEN BEGIN 
IF NOT DU~MYCOMBINA.BOTTOMBAR 
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END; 

THEN LMAG := FINDBOTTOMCDUMMYCOMBIN-.ALTERNATIVES, LMAGCHECKS); 
NEWCPOSNS); 
ECTRSIZE := ECTRSIZE + 9; 
POSNS-.COMBINED := FALSE; 
POSNS-.MEMBERS := AVAILPOSNS[LMAG]; 
PPOSNS := POSNS 

END 
ELSE BEGIN 

LMAG := LMAGCHECKSCDUMMYCOMBIN); 
PPOSNS := PARENTPOSITIONS 

END 

{ of PPOSNS 
-----------------------------------------------------------------------------} 

PROCEDURE ADDFURTHERSUBTNCCOMBINBAR : PCOMBINLIST; 
DUMMYPS : 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} CHILDPS, 
{firstbar} TRUE, 
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{omitpg} DEFNTABLEENTRY(CHILDPS), 
{copypss} FALSE); 

FSUBCOMB := FSUBCOMB-.NEXT 
UNTIL FSUBCOMB = NIL 

END 
ELSE BEGIN 

ALTERNBAR := ALTERNATIVES; 
REPEAT 

ADDFURTHERSUBTN(ALTERNBARA.COMBINATION, DUMMYPS); 
ALTERNBAR := ALTERNBAR-.NEXT 

UNTIL ALTERNBAR = NIL 
END; 

COMBINBAR := NEXT 
END 

END; 

BEGIN { Body of Procedure ALTNVLIST } 
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 READPTRA.COPYCHILDPS 

THEN WRITEPTRA.COPYCHILDPS := TRUE 
ELSE IF READPTRA.FURTHERSUB = NIL 

THEN WRITEPTRA.COPYCHILDPS := FALSE 
ELSE WRITEPTRA.COPYCHILDPS := READPTR-.FURTHERSUB-.CHILDGATE <> NIL; 
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WRITEPTR-.NEXT := PARALTLISTi 
PARALTLIST := WRITEPTRi 

READPTR := READPTR-.NEXT 
END; 

ALTNTVECPARALTLIST, OPTIONALSUB)i 
WHILE PARALTLIST <> NIL DO 

BEGIN 
WRITEPTR := PARALTLIST-.NEXT; 
DISPOSECPARALTLIST)i 
PARALTLIST := WRITEPTR 

ENDi 

READPTR := PARENTPSLISTi 
WHILE READPTR <> NIL DO WITH READPTR- DO 

BEGIN 
IF FURTHERSUB <> NIL 

THEN IF FURTHERSUB-.CHIlDGATE <> NIL 
THEN ADDFURTHERSUBTNCCOMBINS-.AlTERNATIVES-.COMBINATION, FURTHERSUB)i 

READPTR := NEXT 
END 

UNTIL CHECKDElIMC[GSLASH])=INVALIDTOKENi 
WHILE PARENTPSlIST <> NIL DO 

BEGIN 
READPTR := PARENTPSlIST-.NEXT; 
DISPOSE(PARENTPSlIST); 
PARENTPSlIST := READPTR 

END 
END; 

{ OF PROCEDURE AlTNVlIST 
******************************************************************************} 

{****************************************************************************** 
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PROCEDURE ASSIGNMENTSTMNT 

*******************************************************************************} 
PROCEDURE ASSIGNMENTSTMNT; 

{ Analyses an assignment statement. 
Called by STATEMENT} 

VAR SELECTEDFREQ : INTRECORD; 

FUNCTION ASSGNTOP TSELECTMODE; 

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

MULTASSIGNMENT} 

BEGIN 
WHILE CHECKDELIM([GDEQ,GSEQ,GHASHEQ,GDOLEQ,GEQUALS]) = INVALIDTOKEN 00 ERROR(32,0); 
CASE TOKEN.DELIMVAL OF 

GEQUALS : ASSGNTOP := INDEPENDENT; 
GSEQ : ASSGNTOP := ALLSAME; 
GDEQ : ASSGNTOP := ALLDIFF; 
GDOLEQ : ASSGNTOP := NOTALLSAME; 
GHASHEQ : ASSGNTOP := NOTALLDIFF 
END 

END; 

{-----------------------------------------------------------------------------} 
PROCEDURE SUBSTGROUP(VAR GROUPMEMS 

LIMITSET 
ERROR CODE 

TGROUPMEMS; 
INTEGSET; 
INTEGER); 

{ Analyses a substituent group, all members of which must fall in LIMITSET. 
Called by SUBSTASSIGNMENT} 
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LABEL 10; 

VAR TERMINATORS : DELIMSET; 
CONNECTIVITY : TCONNS; 

PROCEDURE REVISELIMITS(VAR LIMITSET : INTEGSET; 
CONNECTIVITY: 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 LIMITS ET 

END; 

THEN WITH RDECLARATIONTABLE[SUBST]A.CONNBONDS DO 
IF (CONNECTIONS=CONNECTIVITY) OR (CONNECTIONS=NOTSET) 

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

PROCEDURE CHECKCOMPATABILITY(GROUP INTEGSET; 
CONNECTIVITY 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 RDECLARATIONTABLE[SUBST]-, 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 

END; 

IF SUBST IN GROUP 
THEN WITH RDECLARATIONTABLE[SUBST]- DO 

IF CONNBONDS.CONNECTIONS = NOTSET 
THEN BEGIN 

SETCONNBONOSCCONNBONDS, CONNECTIVITY); 
UPDATEPPSCONNSCRDECLARATIONTABLE[SUBST]) 

END 
ELSE IF CONNBONDS.CONNECTIONS = CONNECTIVITY 

THEN {compatible} 
ELSE FAILUREC51, 0,' ') 

FUNCTION LISTSMATCHCSUBSTA, SUBSTB : SUBSTITUENT) BOOLEAN; 

{ Checks that the declarations for SUBSTA and SUBSTB all refer to the same PSs } 

VAR ADECNS, 
BDECNS : PPSLIST; 
FOUND BOOLEAN; 

BEGIN 
ADECNS := RDECLARATIONTABLE[SUBSTA]i 
REPEAT 

BDECNS := RDECLARATIONTABLE[SUBSTB]; 
REPEAT 

FOUND := CADECNS-.PARSTRUCT = BDECNS-.PARSTRUCT) AND CADECNS <> BDECNS); 
BDECNS := BDECNS-.NEXT 

UNTIL FOUND OR (BDECNS = NIL); 
IF FOUND 

THEN ADECNS := ADECNS-.NEXT 
ELSE BEGIN 

ERROR C37 ,0) i 
ADECNS := NIL 

END 
UNTIL ADECNS = NIL; 
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LISTSMATCH := FOUND 
END; 

PROCEDURE SUBSTCOMBINATIONCVAR COMBMEMS : PDOU8LIST); 

{ Analyses a substituent combination} 

VAR SUBCOMB PDOUBLIST; 

BEGIN 
NEWCSUBCOMB); 
NEXTTOKEN; 
WHILE CHECKDELIMC[GR]) = INVALIDTOKEN DO ERROR(26,0); 
NEXTTOKEN; 
CHECKVALIOINTCLIMITSET,35); 
SU8COMB A .FIRST := TOKEN.INTEGVAL; 
NEXTTOKEN; 
WHILE CHECKDELIMC[GPLUS]) = INVALIDTOKEN DO ERRORC36, 0); 
NEXTTOKEN; 
WHILE CHECKOELIMC[GR]) = INVALIDTOKEN DO ERRORC26, 0); 
NEXTTOKEN; 
WITH SUBCOMB A DO 

REPEAT 
CHECKVALIOINTCLIMITSET, 35); 
SECOND := TOKEN.INTEGVAL 

UNTIL LISTSMATCHCFIRST, SECOND) AND LISTSMATCHCSECOND, FIRST); 
NEXTTOKEN; 
WHILE CHECKDELIMC[GCOMMAJ + TERMINATORS) = INVALIDTOKEN DO ERRORC24, 0); 
SU9COMB A .NEXT := COMBMEMS; 
COMBMEMS := SUBCOMB 
END; 

BEGIN {Body of Procedure SUBSTGROUP } 
TERMINATORS := [GNOTEQ,GEQUALS,GOEQ, GSEQ, GOOLEQ, GHASHEQ, GPERIOD]; 
LOOKAHEAO; 
CHECKVALIDINTCLIMITSET, ERRORCODE); 
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CONNECTIVITY := RDECLARATIONTABLE(TOKEN.INTEGVAL)A.CONN90NDS.CONNECTIONSi 
LOOKAHEADi 
10: 
WHILE CHECKDELIM([GPLUS, GCOMMA, GHYPHEN)+TERMINATORS)=INVALIDTOKEN DO ERROR(24,0)i 
GROUPMEMS.COMBINED := TOKEN.DELIMVAL = GPLUSi 
IF GROUPMEMS.COMBINED 

THEN CASE CONNECTIVITY OF 
0, 2 : BEGIN 

ERROR(30,0); 
GOTO 10 

END; 
NOTSET, 
1 BEGIN 

END 
ELSE BEGIN 

REVISELIMITS(LIMITSET, 1); 
GROUPMEMS.COMBMEMS := NIL; 
REPEAT SUBSTCOMBINATION(GROUPMEMS.COM9MEMS) 
UNTIL CHECKDELIMC[GCOMMA)=INVALIDTOKEN 

END 

IF CONNECTIVITY <> NOTSET THEN REVISELIMITSCLIMITSET, CONNECTIVITY); 
NEXTTOKENi 
GROUPRANGECGROUPMEMS.MEM8ERS, LIMITSET, ERRORCODE)i 
CHECKCOMPATABILITY(GROUPMEMS.MEMBERS, CONNECTIVITY) 

END; 
WHILE CHECKDELIMCTERMINATORS)=INVALIDTOKEN DO ERRORC24,0) 
END; 

{ of Procedure SU8STGROUP 
------------------------------------------------------------------------------} 

{------------------------------------------------------------------------------} 
FUNCTION POINTERLIST(GROUPMEMS : TGROUPMEMS) : PPSLISTi 

VAR READPTR, 
WRITEPTR, 
LISTPTR PPSLISTi 
SUBST : SUBSTITUENTi 
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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 GETBINFOCVAR BONDB 
VAR POSNSB 
BPTR 
PARENTPS 

BONDORDER; 
INTEGSET; 
PPSLIST; 
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 := C]; 
WHILE BPTR <> NIL DO WITH BPTR A DO 

BEGIN 
IF PARSTRUCT = PARENTPS THEN 

BEGIN 
IF PRNTPOSNSA.COMBINED 

THEN PROGERROR(22) {COMBINED position set in combined substituent} 
ELSE POSNSB := POSNSS + PRNTPOSNSA.MEMSERS; 

CASE CONNBONDS.CONNECTIONS OF 
NOTSET : ; 
0, 2 : PROGERROR(26); {Only connectivity of 1 permitted in combined substituents} 
1 : IF CONNBONDS.BOND <> NOTSPECIFIED 

THEN BEGIN 
BONDS := SONDMATCHARRAYCCONNSONDS.SOND, SONDS]; 
IF BONDS = NOTSPECIFIED 

THEN BEGIN 
FAILSTRING[1] := BONDSTRING[CONNBONDS.SOND, 1]; 

» 
""0 
""0 
m 
z 
Q 
1-4 
X 

I.H 

Cl 
m 
z 
(I) 

» 
r 
I-f 
Z 
-I 
m 
;0 

""0 
;0 
m 
-I 
m 
;0 



." 
I» 
IQ 
11» 

I.H ..... 
o 

4914 
4915 
4916 
4917 
4918 
4919 
4920 
4921 
4922 
4923 
4924 
4925 
4926 
4927 
4928 
4929 
4930 
4931 
4932 
4933 
4934 
4935 
4936 
4937 
4938 
4939 
4940 
4941 
4942 
4943 
4944 
4945 
4946 
4947 
4948 
4949 
4950 
4951 
4952 
4953 

END 
END; 

BPTR := NEXT 
END; 

END 

IF POSNSB = (] THEN PROGERROR(25) 
END; 

PROCEDURE ADDCOMBSUBSCAPTR, 

FAIlSTRING(2] := BONDSTRING(CONNBONDS.BOND, 2]; 
FAIlSTRING(3] := BONDSTRING(BONDB, 1]; 
FAIlSTRING(4] := BONDSTRING(BONDB, 2]; 
FAIlURE(42, 0, FAIlSTRING) 

END 

BPTR PPSlIST; 
VAR lISTPTR : PPSlIST)i 

{ Adds a substituent combination to the PPSlIST. 
Called by Body of POINTERlIST} 

VAR WRITEPTR : PPSlIST; 
POSNSA, 
POSNSB, 
POSNSC INTEGSET; 
MAGSUM INTEGER; 

BEGIN 
NEW(WRITEPTR); 
WITH WRITEPTR~ DO 

BEGIN 
PARSTRUCT := APTRA.PARSTRUCT; 
FURTHERSUB := NIL; 
WITH CONNBONDS DO 

BEGIN 
CONNECTIONS := 2; 
CASE APTRA.CONNBONDS.CONNECTIONS OF 

NOTSET : BONDA := NOTSPECIFIED; 
0, 2 : PROGERROR(23); {connectivity must be 1 for combined substituents} 
1 : BONDA := APTRA.CONNBONDS.BOND 
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END; 
GETBINFOCBONDB, POSNSB, BPTR, PARSTRUCT) 

END; 
WITH APTRA.PRNTPOSNS A DO 

IF COMBINED 
THEN PROGERROR(24) {COMBINED position set with combined substituents} 
ELSE POSNSA := MEMBERS; 

IF POSNSA * POSNSB = [] 
THEN POSNSC := [] 
ELSE BEGIN 

WITH CONNBONDS DO MAGSUM := MAGNITUDECBONDA) + MAGNITUOECBONOB); 
IF MAGSUM <= 3 

THEN GETAVAILABLEPOSITIONSCPARSTRUCT, POSNSC, MAGSUM) 
ELSE POSNSC := []; 

POSNSC := POSNSA * POSNSB * POSNSC 
END; 

NEWCPRNTPOSNS); 
ECTRSIZE := ECTRSIZE + 9; 
WITH PRNTPOSNS A DO 

BEGIN 
COMBINED := TRUE; 
COMBMEMS := NIL; 
LISTPOSNSCCOMBMEMS, POSNSA, POSNSB, POSNSC) 

END; 
NEWCCOMBINS, TRUE); 
ECTRSIZE := ECTRSIZE + 11; 
WITH COMBINS A DO 

BEGIN 
PARENTPOSITIONS := PRNTPOSNS; 
FREQUENCY.TOPRANGE := NOTSET; 
FR,EQUENCY. SUBRANGES : = ESSENTFREQ; 
BOTTOMBAR := FALSE; 
ALTERNATIVES := NIL; 
NEXT := PARSTRUCTA.CHllDGATE 

END; 
PARSTRUCTA.CHILDGATE := WRITEPTRA.COMBINS; 
COPYCHILDPS := FALSE; 
NEXT : = LISTPTR 

END; 
LISTPTR := WRITEPTR 
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END; 

PROCEDURE ADDDEFNTABLE(VAR LISTPTR PPSLIST; 
SUBST : 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 entered into RDEFINITIONTABLE. 
Called by Body of POINTERLIST} 

VAR WRITEPTR : PPSLIST; 

BEGIN 
NEW(WRITEPTR); 
WITH WRITEPTR A DO 

BEGIN 
PARSTRUCT := NIL; 
FURTHERSUB := NIL; 
NEW(PRNTPOSNS>; 
ECTRSIZE := ECTRSIZE + 9; 
PRNTPOSNSA.COMBINED := FALSE; 
PRNTPOSNSA.MEMBERS := [1 •• MAXCTJ; 
SETCONNBONDS(CONNBONDS, LISTPTRA.CONNBONDS.CONNECTIONS); 
COPYCHILDPS := FALSE; 
NEXT := LISTPTR; 
IF RDEFINITIONTABLE[SUBSTJ = NIL 

THEN BEGIN 
NEW(COMBINS, TRUE); 
WITH COMBINS A DO 

BEGIN 
BOTTOMBAR := FALSE; 
ALTERNATIVES := NIL; 
NEXT : = NIL; 
PARENTPOSITIONS := PRNTPOSNS; 
FREQUENCY.TOPRANGE := NOTSET; 
FREQUENCY.SUBRANGES := NIL 

END; 
RDEFINITIONTABLE[SUBST] := COMBINS 
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END 
ELSE COMBINS := RDEFINITIONT~8LE[SU8ST] 

END; 
LISTPTR := WRITEPTR 
END; 

8EGIN {8ody of POINTERLIST} 
LISTPTR := NIL; 
IF GROUPMEMS.COMBINEO 

THEN WHILE GROUPME~S.COMBMEMS <> NIL DO WITH GROUPMEMS DO 
BEGIN 

REAOPTR := RDECLARATIONTABLE[COMBMEMSA.FIRSTJ; 
WHILE REAOPTR <> NIL DO 

BEGIN 
ADDCOMBSU8S(READPTR, RDECLARATIONTA8LE[COM8MEMS A.SECONDJ, LISTPTR); 
READPTR := READPTRA.NEXT 

END; 
COMBMEMS := COMBMEMSA.NEXT 

END 
ELSE FOR SU8ST := 1 TO MAXVARS DO IF SUBST IN GROUPMEMS.MEM8ERS 

THEN BEGIN 
REAOPTR := RDECLARATIONTABLE[SU8STJ; 
WHILE REAOPTR <> NIL DO 

BEGIN 
NEW(WRITEPTR); 
WRITEPTR A := READPTR A; 
IF WRITEPTRA.COMBINS = NIL 

THEN PROGERROR(21); {Declaration without combination bar} 
WRITEPTRA.NEXT := LISTPTR; 
LISTPTR := WRITEPTR; 
READPTR := READPTRA.NEXT 

END; 
AODDEFNTABLE(LISTPTR, SU9ST) 

END; 
POINTERLIST := LISTPTR 
END; 

{of FUNCTION POINTERLIST 
-------------------------------------------------------------------------------} 
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PROCEDURE SUBSTASSIGNMENT; 

{ Analyses a substituent assignment. 
Called by body of ASSIGNMENTSTMNT} 

VAR GROUPMEMS 
PARENTPSLIST 
DELPTR 

TGROUPMEMS; 
PPSLIST; 
PDOUBLIST; 

BEGIN 
SUBSTGROUPCGROUPMEMS, DECLSUBS, 1); 
IF ASSGNTOP <> INDEPENDENT THEN 

WRITELNC'Non-independent assignment not yet implemented'); 
PARENTPSLIST := POINTERLISTCGROUPMEMS); 
ALTNVLISTCPARENTPSLIST, FALSE); 
WITH GROUPMEMS DO IF COMBINED 

THEN WHILE COMSMEMS <> NIL DO 
BEGIN 

DEFNSUBS := DEFNSUBS + [COMBMEMS-.FIRST, COMBMEMS-.SECONDJ; 
DELPTR := COMBMEMS; 
COMBMEMS := COMBMEMS-.NEXT; 
DISPOSECDELPTR) 

END 
ELSE DEFNSUBS := DEFNSUBS + MEM8ERS 

END; 

{-----------------------------------------------------------------------------} 
PROCEDURE MULTASSIGNMENT; 

{ Analyses a multiplier assignment. 
Called by Body of ASSIGNMENTSTMNT} 

VAR MULT MULTIPLIER; 
DEFINEDMULTS : INTEGSET; 
MULTVALUES, 
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MULTVALCOPY : INTRECORDi 

PROCEDURE COPYLIST(MULTVALUES INTRECORDi 
VAR MULTVALCOPY INTRECORD)i 

{ Copies a list of values for a multiplier. 
Called by body of MULTASSIGNMENT} 

VAR NEW ITEM, 
LASTITEM : PDOUBLISTi 

BEGIN 
MULTVALCOPY.TOPRANGE := MULTVALUES.TOPRANGE; 
MULTVALCOPY.SUBRANGES := NIL; 
WHILE MULTVALUES.SUBRANGES <> NIL DO 

BEGIN 
NEW(NEWITEM); 
ECTRSIZE := ECTRSIZE + 6; 
WITH NEWITEM A DO 

BEGIN 
FIRST := MULTVALUES.SUBRANGESA.FIRST; 
SECOND := MULTVALUES.SUBRANGESA.SECOND; 
NEXT := NIL 

END; 
IF MULTVALCOPY.SUBRANGES = NIL 

THEN MULTVALCOPY.SUBRANGES := NEWITEM 
ELSE LASTITEMA.NEXT := NEWITEM; 

LASTITEM := NEWITEM; 
MULTVALUES.SUBRANGES := MULTVALUES.SUBRANGESA.NEXT 

END 
END; 

PROCEDURE ADOITEM(VAR NEWITEM, 
NEWLIST : POOUBLIST); 

{ Inserts NEW ITEM into NEWLIST. 
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Called by COMBINEVALUES} 

VAR NEWLISTITEM : PDOUBLIST; 

BEGIN 
NEWLISTITEM := NEWITEM; 
NEWITEM := NEWITEM-.NEXT; 
NEWLISTITEM-.NEXT := NEWLIST; 
NEWLIST := NEWLISTITEM 
END; 

PROCEDURE COMBINEVALUESCVAR TABLEVALUES : INTRECORD; 
NEWVALUES INTRECORD); 

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

VAR NEWLIST, 
NEWITEM : PDOUBLIST; 
FINISHED : BOOLEAN; 

BEGIN 
IF CTABLEVALUES.TOPRANGE) = NOTSET 

THEN TABLEVALUES.TOPRANGE := NEWVALUES.TOPRANGE 
ELSE IF NEWVALUES.TOPRANGE = NOTSET 

THEN { leave TABLEVALUES.TOPRANGE as it is } 
ELSE IF NEWVALUES.TOPRANGE < TABLEVALUES.TOPRANGE 

THEN TABLEVALUES.TOPRANGE := NEWVALUES.TOPRANGE; 
NEWLIST := NIL; 
WHILE NOT CCTABLEVALUES.SUBRANGES = NIL) AND CNEWVALUES.SUBRANGES = NIL» DO 

IF TABLEVALUES.SUBRANGES = NIL 
THEN ADDITEMCNEWVALUES.SUBRANGES, NEWLIST) 
ELSE IF NEWVALUES.SUBRANGES = NIL 

THEN ADDITEMCTABLEVALUES.SUBRANGES, NEWLIST) 
ELSE IF TABLEVALUES.SUBRANGES-.FIRST > NEWVALUES.SU9RANGES-.FIRST 

THEN ADDITEMCTABLEVALUES.SUBRANGES, NEWLIST) 
ELSE ADDITEMCNEWVALUES.SUBRANGES, NEWLIST); 

IF NEWLIST <> NIL 
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THEN BEGIN 
TABLEVALUES.SUBRANGES := NEWLISTi 
NEWLIST := NEWLISTA.NEXTi 
TA8LEVALUES.SUBRANGES A.NEXT := NIL 

END 
ELSE TABLEVALUES.SUBRANGES := NILi 

WHILE NEWLIST <> NIL DO 
BEGIN 

NEWITEM := NEWLISTi 
NEWLIST := NEWLISTA.NEXTi 
IF NEWITEMA.FIRST > TABLEVALUES.SUBRANGESA.SECOND + 1 

THEN BEGIN 
NEWITEMA.NEXT := TABLEVALUES.SUBRANGESi 
TABLEVALUES.SUBRANGES := NEWITEM 

END 
ELSE BEGIN 

IF NEWITEMA.SECOND > TABLEVALUES.SUBRANGESA.SECOND 
THEN TABLEVALUES.SUBRANGESA.SECOND := NEWITEMA.SECONDi 

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

ENDi 
FINISHED := (TABLEVALUES.SUBRANGES = NIL) OR (TABLEVALUES.TOPRANGE = NOTSET)i 
WHILE NOT FINISHED DO WITH TABLEVALUES DO 

IF SUBRANGES-.SECOND >= TOPRANGE - 1 

ENDi 

THEN BEGIN 
IF SUBRANGES-.FIRST < TOPRANGE 

THEN TOPRANGE := SUBRANGES-.FIRSTi 
NEW ITEM := SU9RANGESi 
SU8RANGES := SU8RANGES-.NEXTi 
DISPOSE(NEWITEM)i 
ECTRSIZE := ECTRSIZE - 6; 
FINISHED := (SUBRANGES = NIL) 

END 
ELSE FINISHED := TRUE 

BEGIN {Body of MULTASSIGNMENT} 
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GROUPRANGE(DEFINEDMULTS, DECLMULT, 2); 
WHILE CHECKDELIM([GDEQ,GSEQ,GHASHEQ,GDOLEQ,GNOTEQ,GEQUALS,GPERIOD]) = INVALIDTOKEN DO ERROR(24,O); 
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[MULT], MULTVALCOPY) 
ELSE MDEFINITIONTABLE[MULT] := MULTVALCOPY 

END; 
REDUCEECTR(MULTVALUES.SU3RANGES); 
DESTROY (MULTVALUES.SUBRANGES); 
DEFNMULT := DEFNMULT + DEFINEDMULTS 
END; {of MULTASSIGNMENT 
-----------------------------------------------------------------------------} 

BEGIN { Body of ASSIGNMENTSTMNT } 
IF CHECKDELIM([GR,GM])=INVALIDTOKEN THEN SELECTOR(SELECTEDFREQ, [O •• MAXVARS],9); 
WHILE CHECKDELIM([GR,GM]) = INVALIDTOKEN DO ERROR(20,O); 
IF TOKEN.DELIMVAL = GR 

THEN SUBSTASSIGNMENT 
ELSE MULTASSIGNMENT 

END; 
{of PROCEDURE ASSIGNMENTSTMNT 

*******************************************************************************} 

PROCEDURE CONDITION; 

{ Analyses a condition. 
Called by IFSTATEMENT 

RESTRICTSTMNT} 
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BEGIN 
CONDITIONSPRESENT := TRUE; 
REPEAT NEXTTOKEN 
UNTIL CHECKDELIM([GTHEN,GEND,GELSE,GSEMI,GPERIOD]) <> INVALIDTOKEN 
END; 

PROCEDURE RESTRICTSTMNT; 

{ Analyses a RESTRICT statement. 
Called by STATEMENT} 

BEGIN 
CONDITION; 
WHILE CHECKDELIM([GELSE,GEND,GSEMI,GPERIOD]) = INVALIDTOKEN DO ERROR(24,0) 
END; 

PROCEDURE STATEMENT; 
FORWARD; 

PROCEDURE IFSTATEMENT; 

{ Analyses an IF statement. 
Called by STATEMENT} 

BEGIN 
CONDITION; 
WHILE CHECKDELIM ([GTHEN]) <> GTHEN DO ERROR(17,0); 
STATEMENT; 
WHILE CHECKDELIM ([GELSE,GEND,GSEMI,GPERIOD]) = INVALIDTOKEN DO ERROR(24,0); 
IF CHECKDELIM([GELSE]) = GELSE THEN 

BEGIN 
STATEMENT; 
WHILE CHECKDELIM ([GELSE,GEND,GSEMI,GPERIOO]) = INVALIDTOKEN DO ERROR(24,0) 
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END 
END; 

PROCEDURE CMPDSTMNT; 

{ AnaLyses a compound statement. 
Called by STATEMENT} 

BEGIN 
REPEAT 

STATEMENT; 
WHILE CHECKDElIM([GSEMI,GEND]) = INVAlIDTOKEN DO ERROR(15,0) 

UNTIL TOKEN.DElIMVAl = GEND; 
NEXTTOKEN 
END; 

PROCEDURE STATEMENT; 

{ AnaLyses a STATEMENT, calling the appropriate procedure. 
CalLed by IFSTATEMENT 

RESTRICTSTMNT 
CMPDSTMNT 
Body of INTERPRET} 

VAR DELIMCHECK : DELIMTYPE; 

BEGIN 
NEXTTOKENi 
REPEAT 

DELIMCHECK := CHECKDELIM([G8EGIN,GIF,GRESTRICT,GR,GM,GOPENANG,GEND,GSEMI,GPERIOD])i 
IF DElIMCHECK=INVALIDTOKEN THEN ERROR(19,0) 

UNTIL DElIMCHECK<>INVALIDTOKEN; 
CASE DElIMCHECK OF 

GR, GM, 
GOPENANG, 
INVAlIDTOKEN : ASSIGNMENTSTMNTi 
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GBEGIN 
GIF 
GRESTRICT 
GPERIOD, 
GEND, GSEMI 

END 
END; 

: CMPDSTMNT; 
: lFSTATEMENT; 
: RESTRICTSTMNT; 

: (* empty statement *) 

PROCEDURE CHECKALLDONE; 

{ Checks that all declared substituents and multipliers have been defined 
Called by Body of INTERPRET} 

VAR M : 1 •• MAXVARS; 

BEGIN 
IF (DECLSU9S - DEFNSU9S) <> [] THEN 

BEGIN 
WRITELN('The following substituents',' remain undefined:'); 
FOR M := 1 TO MAXVARS DO 

IF M IN (DECLSUBS-DEFNSUBS) THEN WRITE(' R', M:1); 
WRITELN; 
TOKEN.DELIMVAL := INVALIDTOKEN 

END; 
IF (DECLMULT - DEFNMULT) <> [] THEN 

BEGIN 
WRITELN('The following multipliers',' remain undefined:'); 
FOR M := 1 TO MAXVARS DO 

IF M IN (DECLMULT-DEFNMULT) THEN WRITE(' M', M:1); 
WRITELN; 
TOKEN.DELIMVAL := INVALIDTOKEN 

END; 
IF TOKEN.DELIMVAL = INVALIDTOKEN THEN 

WHILE CHECKDELIM([GSEMI])=INVALIDTOKEN DO ERROR(13,O) 
END; 
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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 00 IF MULT IN DEFNMULT THEN 

BEGIN 
PMPTR := MDECLARATIONTABLE[MULT]; 
REPEAT 
P~PTR~.SUBSTDECN~.COMBINS~.FREQUENCY := MDEFINITIONTA8LE[MULT]; 
PMPTR := PMPTRA.NEXT 

UNTIL PMPTR = NIL 
END 

END; 

{***************************************************************************} 
PROCEDURE OUTINTREP; 

{ Outputs a reprsentation of the ECTR to a diagnostics file} 

VAR SUBST 
MULT 
READPTR 

: SUBSTITUENT; 
: MULTIPLIER; 
: PIRLIST; 

FUNCTION PSNO(PTRPS : PTRPSTYPE) : INTEGER; 

VAR PTR 
NUM 
FOUND 

BEGIN 
NUM := 0; 

: PIRLIST; 
: INTEGER; 

BOOLEAN; 
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PTR := INTERNALREP.PSLIST; 
FOUND := FALSE; 
WHILE (PTR<>NIL) AND NOT FOUND DO 

BEGIN 
NUM := NUM + 1; 
IF PTRA.PARSTRUCT = PTRPS 

THEN FOUND := TRUE 
ELSE PTR := PTRA.NEXT 

END; 
IF FOUND THEN PSNO := NUM 

ELSE PSNO := 0 
END; 

PROCEDURE WRITEFREQ(FREQUENCY : INTRECORD); 

VAR PTR : PDOUBLIST; 

BEGIN 
WRITE(DIAGFILE, 1<1); 
WITH FREQUENCY DO 

BEGIN 
IF TOPRANGE <> NOTSET THEN WRITE(DIAGFILE, TOPRANGE:1, 1_,1); 
PTR := SU8RANGES; 
WHILE PTR <> NIL DO WITH PTR A DO 

BEGIN 
WRITE(DIAGFILE, FIRST:1, I_I, SECOND:1, 1,1); 
PTR := NEXT 

END 
END; 

WRITE(DIAGFILE, 1>1) 
END; 

PROCEDURE WRITEPOSNS(POSNSET : TGROUPMEMS); 

VAR POSN : ATOMNUMBER; 
PTR : PDOUBLIST; 
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BEGIN 
WRITECDIAGFILE, '[I); 

IF POSNSET.COMBINED 
THEN BEGIN 

PTR := POSNSET.COMBMEMS; 
WHILE PTR <> NIL DO WITH PTR A DO 

BEGIN 

END 

WRITECDIAGFILE, FIRST:1, 'I', SECOND:1, I,'); 
PTR := NEXT; 

END 

ELSE FOR POSN := 1 TO MAXCT DO IF POSN IN POSNSET.MEMBERS 
THEN WRITECDIAGFILE, POSN:1, I,'); 

WRITECDIAGFILE, I]') 

END; 

PROCEDURE WRITECONNSCCONN80NDS : TCONN80NDS); 

{ Writes out the bond orders in CONNBONDS. 
Called by WRITEPGS 

WRITECOMBIN 
WRITEDECN} 

BEGIN 
WITH CONNBONDS DO 

CASE CONNECTIONS OF 
NOTSET : WRITELNCDIAGFILE, ' __ I); 
O • • . , 
1 : WRITELNCDIAGFILE, BONDSTRING[30ND]); 
2 : BEGIN 

END 
END; 

WRITECDIAGFILE, BONDSTRING[BONDA]); 
WRITELNCDIAGFILE, BONDSTRING[BOND3]) 

END 
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PROCEDURE WRITEPGSCPARENTS : PPARENTLIST); 

{ Writes a series of Parent Gates, headed by PARENTS, to DIAGFILE } 

BEGIN 
WRITELNCDIAGFILE); 
WRITELNCDIAGFILE, 'PARENT GATES: '); 
WHILE PARENTS <> NIL DO WITH PARENTS~ DO 

BEGIN 
WRITEPOSNSCCHILDPOSITIONS); 
WRITECDIAGFILE, , PS:', PSNO(PARENTPS) : 1, , '); 
WRITEPOSNSCPARENTPOSITIONS); 
WRITECONNSCCONNBONDS); 
PARENTS := NEXT 

END 
END; 

PROCEDURE WRITECG(COMBINLIST : PCOMBINLIST; 
INDENT INTEGER); 

FORWARD; 

PROCEDURE WRITEALTERNSCALTERNATIVES : PALTERNLIST; 

VAR ALTNO,. INTEGER; 
I . 

BEGIN 
ALTNO := 0; 

INDENT : INTEGER); 

WHILE ALTERNATIVES <> NIL DO 
BEGIN 

FOR I := 1 TO INDENT DO WRITE(DIAGFILE, , '); 
ALTNO := ALTNO + 1; 
WRITELNCDIAGFILE, , ALT " ALTNO : 2); 
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WRITECG(ALTERNATIVESA.COMBINATION, INDENT + 4); 
ALTERNATIVES := ALTERNATIVESA.NEXT 

END 
END; 

PROCEDURE WRITECOMBIN(COMBINPTR : PCOMBINLIST; 
ITEMNO, 
INDENT INTEGER); 

{ Outputs the information in the single combination gate pointed to by COMBINPTR. } 

VAR 1 INTEGER; 

BEGIN 
WITH COMBINPTR A DO 

BEGIN 
FOR I := 1 TO INDENT DO WRITE(DIAGFILE, , I); 

WRITE(DIAGFILE,'Item. No.', ITEMNO : 3 ); 
IF COMBINPTRA.PARENTPOSITIONS = NIL 

THEN WRITE(DIAGFILE, '[NIL]') 
ELSE WRITEPOSNS(PARENTPOSITIONS A); 

WRITEFREQ(FREQUENCY); 
IF BOTTOMBAR 

END 
END; 

THEN BEGIN 
WRITE(DIAGFILE, 'PS:', PSNO(COMBINPTRA.CHILDPS) 1); 
WRITEPOSNS(CHILDPOSITIONS); 
WRITECONNS(CONNBONDS) 

END 
ELSE BEGIN 

WRITELN(DIAGFILE, 'ALTERNATIVES:'); 
WRITEALTERNS(ALTERNATIVES, INDENT); 
FOR I := 1 TO INDENT DO WRITE(DIAGFILE, , I); 
WRITELN(DIAGFILE,'End of Item " ITEMNO : 1, , alternatives') 

END 
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PROCEDURE WRITECG; {FORWARD declaration above WRITEALTERNS} 

VAR ITEMNO : INTEGER; 

BEGIN 
ITEMNO := 0; 
WHILE COMBINLIST <> NIL DO 

BEGIN 
ITEMNO := ITEMNO + 1; 
WRITECOMBINCCOMBINLIST, ITEMNO, INDENT); 
COMBINLIST := COMBINLISTA.NEXT 

END 
END; 

PROCEDURE WRITECTCVAR CT : CTTYPE); 

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

BEGIN 
WRITELNCDIAGFILE, 'SPECIFIC': 10); 
FOR ROWNO := 1 TO MAXCT DO IF CT[ROWNO] <> NIL THEN WITH CT[ROWNO]A DO 

BEGIN 
WRITECOIAGFILE, ROWNO :2); 
IF ATOMICROW THEN WRITECOIAGFILE, ATOM : 3) 

ELSE WRITECOIAGFILE, 'R', NAME:1,' I); 

WRITECOIAGFILE, CHARGE: 3, HYDROGENS : 2); 
FOR CNGNR := 1 TO MAXCONGENERS DO WITH CONGENERS(CNGNRJ DO 

IF RELATIONSHIP = FRATERNAL THEN 
BEGIN 

WRITECDIAGFILE, OROCBONO) : 3); 
WRITECOIAGFILE, ROWNUM : 3); 

END; 
IF NOT ATOMICROW AND CVALUES <> NIL) 

THEN BEGIN 
WRITELN(OIAGFILE, , VALUES:'); 
WRITECGCVALUES, 0); 
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END 
ELSE WRITELN(DIAGFILE) 

END 
END; 

PROCEDURE WRITEPS(PTRPS PTRPSTYPE); 

BEGIN 
WRITE(DIAGFILE, PSNO(PTRPS):2 ,':'); 
CASE PTRPSA.PSVARIETY OF 

DUMMY : WRITElN(DIAGFILE,' DUMMY R', PTRPS A.SU8STNAME: 1); 
UNKNOWN WRITELN(DIAGFILE,' UNKNOWN' ); 
SPECIFIC: WRITECT(PTRPSA.CT); 
GENERIC : BEGIN 

WRITElN(DIAGFIlE,' GENERIC'); 
lISTPARAMS(DIAGFIlE,PTRPSA.PARAMlIST) 

END; 
OTHER BEGIN 

END; 

WRITELN(DIAGFIlE,'OTHER':7); 
WRITElN(DIAGFIlE,PTRPSA.TERM) 

END 

IF PTRPSA.PARENTGATE <> NIL THEN WRITEPGS(PTRPSA.PARENTGATE); 
WRITElN(DIAGFILE); 
IF PTRPSA.CHIlDGATE <> NIL THEN 

BEGIN 
WRITELN(DIAGFIlE, 'CHILD GATES:'); 
WRITECG(PTRPSA.CHILDGATE, 0) 

END; 
WRITElN(DIAGFILE, '-----------------------------------------'); 
WRITElN(DIAGFIlE) 
END; 

PROCEDURE WRITEDECN(DECLPTR : PPSlIST); 
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{ Writes out the information in DECLPTR. } 

BEGIN 
WHILE DECLPTR <> NIL DO WITH DECLPTR- DO 

BEGIN 
WRITELN(DIAGFILE); 
WRITELN(DIAGFILE, 'Declared in " PSNO(PARSTRUCT) 
IF PRNTPOSNS = NIL THEN WRITECDIAGFILE, '[NIL]') 

ELSE WRITEPOSNS(PRNTPOSNS-); 
WRITECONNS(CONNBONDS); 
IF FURTHERSUB <> NIL 

. 2); . 

THEN WRITELN(DIAGFILE, 'Further substitution on PS " PSNO(FURTHERSUB):2); 
IF COPYCHILDPS THEN WRITELNC'COPYCHILDPS'); 
DECLPTR := NEXT 

END 
END; 

BEGIN { Body of OUTINTREP } 
WRITELN(DIAGFILE); 
WRITELN(DIAGFILE, '***************** GENERIC STRUCTURE " INTERNALREP.REFNUMBER : 3); 
WRITELN(DIAGFILE); 
WRITELN(DIAGFILE, 'Partial Structures: I); 

READPTR := INTERNALREP.PSLIST; 
WHILE READPTR <> NIL DO WITH READPTR- DO 

BEGIN 
WRITEPSCPARSTRUCT); 
READPTR := NEXT 

END; 
WRITELN(DIAGFILE); 
WRITELN(DIAGFILE); 
WRITELN(DIAGFILE, 'Declarations: I); 

WRITELN(DIAGFILE); 
FOR SUBST := 1 TO MAXVARS DO IF SUBST IN DECLSUBS THEN 

BEGIN 
WRITELN(DIAGFILE, '**** R', SUBST : 1,' ****'); 
WRITEDECN(RDECLARATIONTABLE[SUBST]); 
WRITELN(DIAGFILE) 

END; 
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WRITELNCDIAGFILE)i 
WRITELNCDIAGFILE)i 
WRITELNCDIAGFILE, 'Definitions: ')i 
WRITELNCDIAGFILE)i 
FOR SUBST := 1 TO MAXVARS DO IF SUBST IN DEFNSUBS THEN 

BEGIN 
WRITELNCDIAGFILE)i 
WRITELNCDIAGFILE, '++++ R', SUBST : 1,' ++++')i 
WRITECGCRDEFINITIONTABLE[SUBST], 0) 

ENDi 
WRITELNCDIAGFILE)i 
WRITELNCDIAGFILE)i 
WRITELNCDIAGFILE, 'Multipliers:')i 
FOR MULT := 1 TO MAXVARS DO IF MULT IN DECLMULT THEN 

BEGIN 
WRITELNCDIAGFILE)i 
WRITELNCDIAGFILE, I:::: M', MULT:1, , :::: ')i 
WRITECDIAGFILE, 'Values :')i 
WRITEFREQCMDEFINITIONTABLE[MULT])i 
WRITELN(DIAGFILE)i 
WRITELN(DIAGFILE) 

END; 
WRITELNCDIAGFILE)i 
WRITELN(DIAGFILE) 
END; 

{ of Procedure OUTINTREP 
******************************************************************************} 

{------------------------------------------------------------------------------} 
PROCEDURE TIDYINTREP; 

{ Deletes RDECLARATIONTABLE and RDEFINITIONTA9LE, 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 : PPSLISTi 
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PMPTR : PMDECLIST; 
MULT : MULTIPLIER; 
SUBST : SUBSTITUENT; 
OLDECTR, 
NUMPSS, 
NUM DESTROYED : INTEGER; 

PROCEDURE DESTROYCG(VAR COMBINBAR PCOMBINLIST); 

VAR COMBINPTR : PCOMBINLIST; 
ALTERNPTR : PALTERNLIST; 

BEGIN 
WHILE COMBINBAR <> NIL DO 

BEGIN 
COMBINPTR := COMBINBAR~.NEXT; 
IF COMBINBAR~.BOTTOM8AR 

THEN BEGIN 
DISPOSE(COMBINBAR, FALSE); 
ECTRSIZE := ECTRSIZE - 24 

END 
ELSE BEGIN 

WHILE COMBINBAR~.ALTERNATIVES <> NIL DO 
BEGIN 
DESTROYCG(COMBINBARA.ALTERNATIVES~.COMBINATION); 
ALTERNPTR := COMBINBAR~.ALTERNATIVES~.NEXT; 
DISPOSE(COMBINBAR~.ALTERNATIVES); 
ECTRSIZE := ECTRSIZE - 4; 
COMBINBARA.ALTERNATIVES := ALTERNPTR 

END; 
DISPOSE(COMBINBAR, TRUE); 
ECTRSIZE := ECTRSIZE - 11 

END; 
COMBINBAR := COMBINPTR 

END 
END; 
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BEGIN {Body of TIDYINTREP} 
OLDECTR := ECTRSIZEi 
FOR SUBST := 1 TO MAXVARS DO IF SUBST IN DEFNSUBS THEN 

BEGIN 
REPEAT 

DECLPTR := RDECLARATIONTABLE(SUBST]A.NEXTi 
DISPOSE(RDECLARATIONTABLE(SUBST])i 
RDECLARATIONTABLE(SUBST] := DECLPTR 

UNTIL RDECLARATIONTABLE[SUBST] = NIL; 

DESTROYCG(RDEFINITIONTABLE[SUBST]) 
END; 

FOR MULT := 1 TO MAXVARS DO IF MULT IN DEFNMULT THEN 
REPEAT 

PMPTR := MDECLARATIONTABLE[MULT]A.NEXT; 
DISPOSE (MDECLARATIONTABLE[MULT])i 
MDECLARATIONTABLE[MULT] := PMPTR 

UNTIL MDECLARATIONTABLE[MULT] = NILi 

NUMPSS := 0; 
NUM DESTROYED := 0; 
IRLISTBOT := INTERNALREP.PSLIST; 
WHILE IRLISTBOT <> NIL DO WITH IRLISTBOT A DO 

BEGIN 
NUMPSS := NUMPSS + 1; 
IF DIAGNOSTICS 

THEN WRITE(DIAGFILE, NUMPSS:6, ADDRESSOF(PARSTRUCT A): 12); 
IF (PARSTRUCTA.PARENTGATE = NIL) AND (PARSTRUCT <> INTERNALREP.CONSTANTPART) 

THEN BEGIN 
DESTROYCG(PARSTRUCT-.CHILDGATE); 
CASE PARSTRUCTA.PSVARIETY OF 

UNKNOWN : BEGIN 

DUMMY 

DISPOSE(PARSTRUCT, UNKNO~N); 
ECTRSIZE := ECTRSIZE - 6 

END; 
: BEGIN 

DISPOSE(PARSTRUCT, DUMMY); 
ECTRSIZE := ECTRSIZE - 8 
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END; 
SPECIFIC : BEGIN 

DISPOSE(PARSTRUCT, SPECIFIC); 
ECTRSIZE := ECTRSIZE - 70 

END; 
GENERIC : BEGIN 

DISPOSECPARSTRUCT, GENERIC); 
ECTRSIZE := ECTRSIZE - 50 

END; 
OTHER : BEGIN 

END; 

DISPOSECPARSTRUCT, OTHER); 
ECTRSIZE := ECTRSIZE - 22 

END 

NUMDESTROYED := NUMDESTROYED + 1; 
IF DIAGNOSTICS THEN WRITELNCDIAGFILE,' DESTROYED') 

END 
ELSE IF DIAGNOSTICS THEN WRITELNCDIAGFILE); 

IRLISTBOT := NEXT 
END; 

NUMPSS := NUMPSS - NUMDESTROYED; 
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WRITElN('ECTR occupies " ECTRSIZE : 5, , words, in " NUMPSS : 3, , partial structures.'); 
WRITELNCNUMDESTROYED : 2, , partial structures C', OLDECTR - ECTRSIZE : 5, , words) were reclaimed.'); 
IF DIAGNOSTICS THEN 

BEGIN 
WRITELN(DIAGFILE); 
WRITELN(DIAGFILE); 
WRITELNCDIAGFILE); 
WRITELN(DIAGFILE) 

END 
END; { of TIDYINTREP 
------------------------------------------------------------------------------} 

BEGIN 
INITIALISE; 
NEXTTOKEN; 

(* Body of Procedure INTERPRET *) 
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5874 
5875 
5876 
5877 
5878 
5879 
5880 
5881 
5882 
5883 
5884 
5885 
5886 
5887 
5888 
5889 
5890 
5891 
5892 
5893 
5894 
5895 
5896 
5897 
5898 
5899 
5900 
5901 
5902 
5903 

WHILE CHECKDELI~([GINPUT, GQUERY]) = INVALIDTOKEN DO ERROR(11,0); 
INTERNALREP.QUERYSTRUCTURE := TOKEN.DELI~VAL = GQUERY; 
NEXTTOKEN; 
WHILE TOKEN.NATURE <> INTEGRAL DO ERROR(16,O); 
INTERNALREP.REFNUMBER := TOKEN.INTEGVAL; 
NEXTTOKEN; 
WHILE CHECKDELIM([GSD]) <> GSD DO ERROR(12,0); 
WITH INTERNALREP DO 

BEGIN 
READSD(CONSTANTPART, INPUTMODE=TERMINAL); 
NEW (PSLIST>; 
ECTRSIZE := ECTRSIZE + 4; 
PSLISTA.PARSTRUCT := CONSTANTPART; 
PSLISTA.NEXT := NIL; 
IRLISTBOT := PSLIST 

END; 
REPEAT 

STATEMENT; 
WHILE CHECKDELIM([GSEMI,GPERIOD]) = INVALIDTOKEN DO ERROR(24,0); 
IF TOKEN.DELIMVAL = GPERIOD THEN CHECKALLDONE 

UNTIL TOKEN.DELIMVAL = GPERIOD; 
RECORDMULTS; 
WRITELN; 
IF CONDITIONSPRESENT THEN WRITELN('CConditions not yet implemented)'); 
WRITELN; 
WRITELNC'Generic Structure ',INTERNALREP.REFNUMBER : 6,' accepted.'); 
IF DIAGNOSTICS THEN OUTINTREP; 
TIDYINTREP; 
WRITELN 
END; 
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APPENDIX 4 

Line Number Index to Routines in the 

GENSAL Interpreter Program (Appendix 3) 

PROCEDURE ADDCOM3INPSS 
PROCEDURE ADDCOMBSU8S 
PROCEDURE ADDDEFNTA8LE 
PROCEDURE ADDFURTHERSUBTN 
PROCEDURE ADDINTS 
PROCEDURE ADD ITEM 
PROCEDURE ADDPARALT 
PROCEDURE ADDTOLIST 
PROCEDURE ADDZERO 
FUNCTION ALLWITHINLIMITS 
FUNCTION ALREADYINLIST 
PROCEDURE ALTERCONNBONDS 
PROCEDURE ALTNTVE 
PROCEDURE ALTNVLIST 
FUNCTION ASSGNTOP 
PROCEDURE ASSIGNMENTSTMNT 
FUNCTION BONDCHECK 
FUNCTION BONDVAL 
FUNCTION CHECK 
PROCEDURE CHECKALLDONE 
PROCEDURE CHECKALLWITHIN 
PROCEDURE CHECKCOMBPOSNS 
PROCEDURE CHECKCOMPATABILITY 
FUNCTION CHECKDELIM 
PROCEDURE CHECKEARLIERDEFN 
PROCEDURE CHECKINCLUDED 
FUNCTION CHECKINT 
PROCEDURE CHECKPOSNS 
PROCEDURE CHECKVALIDINT 
PROCEDURE CMPDSTMNT 
FUNCTION COMBINEDPOSITIONS 
PROCEDURE COMBINEVALUES 
PROCEDURE COMPARELISTS 
PROCEDURE CONCATENATETERMS 
PROCEDURE CONDITION 
PROCEDURE COPYALTBAR 
PROCEDURE COPYCOMBAR 
PROCEDURE COPYCOMBAR 
PROCEDURE COPYLIST 
FUNCTION COPYLIST 
FUNCTION COPYPS 
PROCEDURE DECLAREMULT 
PROCEDURE DECLARESUBST 
PROCEDURE DECODECT 
FUNCTION DEFNTABLEENTRY 
PROCEDURE DELETEGENSAL 
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4372 
4928 
4998 
4571 

35 
5150 
4343 
1012 
4119 
2115 
4323 
3154 
4304 
2371 
4687 
4678 
2772 
1456 

468 
5364 
1234 
3447 
4740 
2044 
1680 
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581 

3372 
2316 
5319 
3411 
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1207 
2611 
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1090 
1078 
1278 
5118 
2532 
1032 
1826 
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2700 
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APPENDIX 4: 

PROCEDURE DESTROY 
PROCEDURE DESTROYCG 
PROCEDURE DIVIDELINE 
PROCEDURE ELEMENT 
PROCEDURE ENCODECT 
PROCEDURE ENTERCOMBIN 
PROCEDURE ERROR 
FUNCTION EXTRACTINT 
FUNCTION EXTRALAYER 
PROCEDURE FAILURE 
FUNCTION FINDBOTTOM 
PROCEDURE FINDCONNECTIONS 
PROCEDURE FINDFIRST 
PROCEDURE FINDNOMEN 
PROCEDURE FINDNONAPICPOSNS 
PROCEDURE FINDPOSITIONS 
PROCEDURE FINDSECOND 
PROCEDURE GETAVAIlABlEPOSITIONS 
PROCEDURE GETBINFO 
PROCEDURE GETCHILDPOSITIONS 
PROCEDURE GETCOMBPOSNS 
PROCEDURE GETLIMITPOSITIONS 
PROCEDURE GETMARKEDPOSNS 
PROCEDURE GETPOSNS 
PROCEDURE GETSETPOSNS 
PROCEDURE GETSPSPARAMS 
PROCEDURE GETTOKEN 
PROCEDURE GOTOCOMMAND 
PROCEDURE GROUPRANGE 
PROCEDURE HNUMBER 
FUNCTION HYDROGENPS 
PROCEDURE IFSTATEMENT 
FUNCTION INCREASING 
FUNCTION INDEPENDENT 
PROCEDURE INITIALISE 
PROCEDURE INTEGER RANGE 
PROCEDURE INTERPRET 
PROCEDURE INTSET 
PROCEDURE lISTPARAMS 
PROCEDURE LISTPOSNS 
FUNCTION lISTSMATCH 
FUNCTION LMAGCHECKS 
FUNCTION lMAGNOCHECKS 
PROCEDURE lOOKAHEAD 
FUNCTION MAGNITUDE 
FUNCTION MINBOND 
FUNCTION MINPARENTBOND 
PROCEDURE MODIFYCHILDPOSITIONS 
PROCEDURE MODIFYGATEPOSITIONS 
PROCEDURE MULTASSIGNMENT 
FUNCTION NEEDTOCHECK 
FUNCTION NEWCOMBAR 
FUNCTION NEWFREQ 
FUNCTION NEWPARENTPSLIST 
PROCEDURE NEXTTOKEN 
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FUNCTION NODENATURE 
FUNCTION NORECORD 
FUNCTION NOVARIABLESUBTN 
FUNCTION NUMOFCONNS 
FUNCTION ORIGINALPOSNS 
PROCEDURE OUTINTREP 
FUNCTION PARAMETER 
PROCEDURE PARAMETERLIST 
FUNCTION POINTERLIST 
PROCEDURE POSITIONSET 
PROCEDURE POSNCOM8INATION 
FUNCTION PPOSNS 
PROCEDURE PRINTNOM 
PROCEDURE PROCESSCT 
PROCEDURE PROGERROR 
FUNCTION PSNO 
PROCEDURE RANGEFRAGMENT 
PROCEDURE READCONGENERS 
PROCEDURE READFELDMANN 
PROCEDURE READLINE 
PROCEDURE READSD 
FUNCTION RECORDHELD 
PROCEDURE RECORDMULTS 
PROCEDURE REDUCE 
PROCEDURE REDUCEECTR 
PROCEDURE REJECT 
PROCEDURE RESTRICTSTMNT 
PROCEDURE REVISELIMITS 
PROCEDURE SELECTOR 
PROCEDURE SETCOMBARS 
PROCEDURE SETCONNBONDS 
PROCEDURE SETINTS 
PROCEDURE SETPARENTGATE 
FUNCTION SPLITLINE 
FUNCTION SPSVARIETY 
PROCEDURE STATEMENT 
PROCEDURE STATEMENT 
PROCEDURE SUBSTASSIGNMENT 
PROCEDURE SUBSTASVALUE 
PROCEDURE SUBSTCOMBINATION 
PROCEDURE SUBSTGROUP 
FUNCTION SUBSTNAME 
FUNCTION SUMFILIALS 
FUNCTION TERMREAD 
FUNCTION THISWAYROUND 
PROCEDURE TIDYINTREP 
PROCEDURE TRACED OWN GATE 
PROCEDURE TRANSLATENOMEN 
PROCEDURE UPDATEPARALTCONNS 
PROCEDURE UPDATEPPSCONNS 
PROCEDURE USER PARAMETER 
FUNCTION VALIDSUBST 
FUNCTION WITHINLIMITS 
PROCEDURE WRITEALTERNS 
PROCEDURE WRITECG 
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PROCEDURE WRITECG 
PROCEDURE WRITECOMBIN 
PROCEDURE WRITECONNS 
PROCEDURE WRITECT 
PROCEDURE WRITEDECN 
PROCEDURE WRITEFREQ 
PROCEDURE WRITEMESSAGE 
PROCEDURE WRITEPGS 
PROCEDURE WRITEPOSNS 
PROCEDURE WRITEPS 
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CONST MAXCT = 32; 
TERMLENGTH = 32; 
MAXVARS = 63; 
MAXCONGENERS = 6; 
MAXPACKETS = 32; 
MAXBITS = 32; 
MAXSCREENS = 1024; 
MAXLENGTH = 100; 
CTFLAG = '{'; 
GENEXFLAG = 'I'; 
HSTFLAG = '}'; 
CONTNFLAG = '\'; 
ENDGENFLAG = '.'; 
NOTSET = -1; 

{ Size of singLe connection tabLe} 
{ Length of nomencLaturaL terms} 
{ Number of substituents or muLtipLiers} 
{ Number of congeners } 

{ Length of GENESIS command Line, or GensaL Line} 

{ 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 
LINESTRING 
PLINELIST 
LINELIST 

STRING4 

USER TYPE 

PDOUBLIST 

= PACKED ARRAY[1 •• 14J OF CHAR; 
= PACKED ARRAY[1 •• MAXLENGTH] OF CHAR; 
= ALINELIST; 
= RECORD 

LINE : LINESTRING; 
NEXT, 
LAST : PLINELIST 

END; 

= PACKED ARRAY[1 •• 4] OF CHAR; 

= PACKED RECORD 
FSAUTH, 
UPDAUTH, 
SWEEP : BOOLEAN; 
NAME : STRING4 

END; 

= ADOUBLIST; 

> 
"1J 
"1J 
m z 
Cl 
H 
X 

V1 

en 
r 
0 
CD 
> r 
Cl 
m 
n 
r 
> 
;;0 

> 
-i 
H 
0 z 
Cl) 



" QI 
IQ 
t'D 

VI 
.".. .... 

DOUBLIST = RECORD 
FIRST, 
SECOND : INTEGER; 
NEXT : PDOUBLIST 

END; 
INTRECORD = RECORD 

PINTEGSET 
INTEGSET 
PTGROUPMEMS 
TGROUPMEMS 

SONDORDER 

TCONNS 
TCONNBONDS 

SUBRANGES : PDOUBLIST; 
TOPRANGE : INTEGER 

END; 
= AINTEGSET; 
= SET OF O •• MAXVARS; 
= ATGROUPMEMS; 
= RECORD 

CASE COMBINED 
TRUE (COMBMEMS 
FALSE : (MEMBERS 

END; 

BOO LEAN OF 
PDOUBLIST) ; 

: INTEGSET> 

=(NOTSPECIFIED, ANY, CHAIN, RING, SINGLE, 
CHAISING, CHAIDOUB, CHAITRIP, CHAITAUT, 
RINGTRIP, AROMATIC, RINGTAUT); 

= NOTSET •• 2; 
= RECORD 

CASE CONNECTIONS : TCONNS OF 
NOTSET, 
o 
1 
2 

: 0; 
: (BOND : 

(BONDA, 
BONDS : 

BONDORDER); 

BONDORDER) 

DOUBLE, TRIPLE, 
RINGSING, RINGDOUB, 

END; 
TSELECTMODE =(INDEPENDENT, ALLSAME, ALLOIFF, NOTALLSAME, NOTALLDIFF); 

PTRPSTYPE = APSTYPE; 

PCOMBINLIST = ACOMBINLIST; 
PALTERNLIST = AALTERNLIST; 

COMBINLIST = RECORD 
PARENTPOSITIONS : PTGROUPMEMS; 
FREQUENCY : INTRECORD; 
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NEXT 
CASE BOTTOM9AR 

TRUE 

FALSE 
END; 

ALTERNLIST = RECORD 

PCOMBINLIST; 
: BOOLEAN OF 

(CHILDPS : PTRPSTYPE; 
CHILDPOSITIONS : TGROUPMEMS; 
CONNBONDS : TCONNBONDS); 

(ALTERNATIVES : PALTERNLIST) 

COMBINATION PCOMBINLIST; 
NEXT PALTERNLIST 

END; 

PPARENTLIST = APARENTLIST; 
PARENTLIST = RECORD 

CHILDPOSITIONS, 
PARENTPOSITlONS 
PARENTPS 
CONNBONDS 
NEXT 

END; 

TGROUPMEMS; 
PTRPSTYPE; 
TCONNBONDS; 
PPARENTLIST 

RELATIVES =(NONE, FRATERNAL, PARENTAL, FILIAL); 
ATOMNUM8ER = O •• MAXCT; 
SUBSTITUENT = O •• MAXVARS; 

CONGARRAY = ARRAY [1 •• MAXCONGENERSJ OF 
RECORD 

BOND : BONDORDER; 
CASE RELATIONSHIP : RELATIVES OF 

NONE, 
PARENTAL, 
FILIAL 0; 
FRATERNAL (ROWNUM : ATOMNUMBER) 

END; 

STRING2 = PACKED ARRAY[1 •• 2J OF CHAR; 
NUMCONGENERS=O •• MAXCONGENERS; 

ROW = RECORD 
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CTTYPE 

CHARGE : -9 •• 9; 
HYDROGENS : NUMCONGENERS; 
CONGENERS : CONGARRAY; 
CASE ATOMICROW : BOO LEAN OF 

TRUE : (ATOM STRING2); 
FALSE : (NAME : SUBSTITUENT; 

VALUES : PCOMBINLIST) 
END; 

= ARRAY[1 •• MAXCTJ OF AROW; 

TPARAMETERS =(ATOMCOUNT, TBRANCH, QBRANCH, EUNSATURATION, YUNSATURATION, 
RINGCOUNT, RINGATOMS, RINGSUBSTITUTION, RINGFUSIONS, 
RINGAROMATIC, HETEROATOM); 

TPARAMLIST = ARRAY[TPARAMETERSJ OF INTRECORD; 

TPSVARIETY =(DUMMY, UNKNOWN, SPECIFIC, GENERIC, OTHER); 
STRING32 = PACKED ARRAY[1 •• 32J OF CHAR; 

PSTYPE = RECORD 
VISITED : BOOLEAN; 
CHILDGATE : PCOMBINLIST; 
PARENTGATE PPARENTLIST; 
CASE PSVARIETY : TPSVARIETY OF 

DUMMY (SUBSTNAME SUBSTITUENT> ; 
UNKNOWN : 0; 
SPECIFIC (CT CTTYPE); 
GENERIC : (PARAMLIST TPARAMLIST> ; 
OTHER : (TERM STRING32) 

END; 

MULTIPLIER = O •• MAXVARS; 

FELDROW = RECORD 
CHEM : 
CHGE : 
MULT : 
AR . . 

END; 

STRING4 (* the atomic symbol, R group or * *); 
-9 •• 9; 
MULTIPLIER; 
ARRAY [1 •• MAXCONGENERSJ OF ATOMNUMBER (* the congeners *) 

»> 
'"'0 
'"'0 
m 
z 
o .... 
x 
V1 

G') 
r o 
CD 
»> 
r 
o 
m 
n 
r 
:I» 
;;;0 
:I» 
~ .... 
o 
z 
(I) 



" 11/ 
IQ 
ID 

v.I 
~ 
~ VAR 

BONDROW = RECORD 
NODE1, 
NODE2 : ATOMNUMBER; 
BOND 1 •• 16 

END; 
TFELDMODE =(NEWDIAGRAM, OLDDIAGRAM, NUMBERDRAW, NUM8ERLESSDRAW); 

PIRLIST = -TIRLIST; 
TIRLIST = RECORD 

PARSTRUCT PTRPSTYPE; 
NEXT PIRLIST 

END; 

TINTERNALREP= RECORD 

DIAGFILE 
TOPOGMFILE 
USER FILE 
USER 
DIAGFIL 

REFNUM8ER 
QUERYSTRUCTURE 
CONSTANTPART 
PSLIST 

END; 

INTEGER; 
BOOLEAN; 

: PTRPSTYPE; 
: PIRLIST; 

TEXT; { Diagnostics file variable} 
: TEXT; { Grammar file variable} 
: FILE OF USERTYPE; 
: USERTYPE; 
: ALFA; { Diagnostics file name} 

DIAGNOSTICS, 
STRUCTURECOMPLETED : BOOLEAN; 

{ Diagnostics file indicator} 

BUFFER 
N 
WORKSPACE 
INTERNALREP 
INSERTGENEX 
SPSPARAMLIST 
FELDCT 
FELDBD 
FELDMODE 
NUMOFNODES, 

LINESTRING; 
: O •• MAXLENGTH; 
: PLINELIST; 

{ GENESIS or EDITOR command line or Gensal line} 
{ Character counter for BUFFER } 
{ Static pointer to held GENSAL } 

: TINTERNALREP; 
PLINELIST; 

: TPARAMLIST; 
ARRAY [1 •• MAXCT] 

: ARRAY [1 •• MAXCTJ 
TFELDMODE; 

OF FELDROW; 
OF BONDROW; 

{ Lines of SPSfile Gensal expression} 
{ SPSfile parameter list} 
{ The Feldmann connection table} 
{ The Feldmann bonding table} 
{ Calling mode for FELDMN } 
{ Number of nodes in the Feldmann connection table } 
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NUMOFBONDS 
FELDFlL 

: ATOMNUMBERi 
: ALFA; 

{ Number of bonds in the Feldmann bonding table} 
{ Feldmann transfer file} 

{-------------------------------------------------------------------------------
PRIME APPLICATIONS LIBRARY ROUTINES 

FUNCTION CLOS$A(UNIT SHORTINT): BOOLEAN; 
EXTERN; 

FUNCTION OPNV$A(OPNKEY : SHORTINTi 
NAME : STRING14; 
NAMLEN, 
UNIT, 
VERKEY, 
WTIME, 
RETRYS : SHORTINT): BOOLEAN; 

EXTERN; 

FUNCTION POSN$A(POSKEY, { 1=A$ABS } 
UNIT : SHORTINT; 
POS : INTEGER) : BOOLEAN; 

EXTERN; 

{-----------------------------------------------------------------------------
EXTERNAL FORTRAN SUBROUTINES 

loaded in INOUTSUBS} 

} 
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PROCEDURE GETLIN(VAR 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 
VAR ADDR 

STRING32; 
INTEGER); 

EXTERN; 
{ FORTRAN subroutine to obtain the next TERM and ADDR from the file 

SPSDICT, which is already open on unit 1. } 

{****************************************************************************} 

PROCEDURE ADDINTS (VAR PTR1 
LOWER, UPPER 

VAR PTR2 : PDOUBLIST; 

BEGIN 
IF PTR1 = NIL 

THEN PTR2 := NIL 
ELSE WITH PTR1 A DO 

IF (SECOND = LOWER-1) OR 
THEN SECOND := UPPER 
ELSE BEGIN 

PDOUBLlST; 
INTEGER); 

(SECOND = LOWER) 
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IF PTR1 = NIL 

PTR2 := PTR1; 
PTR1 := NIL 

END; 

THEN BEGIN 
NEW(PTR1); 
WITH PTR1 A DO 
BEGIN 

END; 

FIRST 
SECOND 
NEXT 

END 
END 

:= LOWER; 
:= UPPER; 
:= PTR2 

PROCEDURE PRINTNOM(NOMENVAL : STRING32); 

VAR M : 1 •• 32; 

BEGIN 
FOR M := 1 TO 32 DO 

IF NOMENVAL[M] <> I I THEN WRITE(NOMENVAL[M]) 
END; 

PROCEDURE DELETEGENSAL(VAR LINE1 

VAR LINE2 PLINELIST; 

BEGIN 
WHILE LINE1 <> NIL DO 

BEGIN 
LINE2 := LINE1 A .NEXT; 
DISPOSE(LINE1); 
LINE1 := LINE2 

END 
END; 

PLINELISr> ; 

:> 
"'tI 
"'tI 
m 
z 
e .... 
x 
V1 

en 
r­
o 
CD 
:> 
r-
e 
m 
~ 

r­
:> 
;:0 
:> ..... 
t-4 
o 
Z 
(I) 



"'0 
III 
IQ 
111 

VI 
~ 
00 

{------------------------------------------------------------------------------} 
PROCEDURE DECODECT (VAR CTLINE PLINELIST; 

DISPLAYING: BOOLEAN); 

VAR CHPOSN 
NODE 
M, 
SPACE 

: O •• MAXLENGTH; 
ATOMNUMBER; 

INTEGER; 

FUNCTION NEXTCH : CHAR; 

{ Character position in LINE} 
{ Loop counter } 
{ Miscellaneous counter} 
{ Ordinal value offset } 

{ Returns the next character in the string, taking new lines when necessary} 

BEGIN 
IF CHPOSN=MAXLENGTH 

THEN BEGIN 
CTLINE := CTLINEA.NEXT; 
CHPOSN := 2 {First character in each line is omitted (CONTNFLAG) } 

END 
ELSE CHPOSN := CHPOSN + 1; 

NEXTCH := CTLINEA.LINE [CHPOSN] 
END; 

BEGIN { Body of DECODECT } 
SPACE := ORD(I I); 
CHPOSN := 1; { first character in string is omitted} 
NUMOFNODES := ORO(NEXTCH) - SPACE; 
FOR NODE := 1 TO NUMOFNODES DO WITH FELDCT[NODE] DO 

9EGIN 
FOR M := 1 TO 4 DO CHEM[M] := NEXTCH; 
CHGE := ORO(NEXTCH) - SPACE - 9; 
MULT := ORO(NEXTCH) - SPACE; 
FOR M := 1 TO MAXCONGENERS DO AR[M] := ORO(NEXTCH) - SPACE 
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END; 
NUMOFBONDS 
FOR M : = 1 

BEGIN 
NODE1 
NODE2 
BOND 

END; 

:= ORD(NEXTCH) - SPACE; 
TO NUMOFBONDS DO WITH FELDBD[M] DO 

:= ORD(NEXTCH) - SPACE; 
:= ORD(NEXTCH) - SPACE; 
:= ORD(NEXTCH) - SPACE 

IF DISPLAYING THEN 
BEGIN 

REWRITE(OUTPUT,FELDFIL); 
WRITELN(NUMOFNODES : 3); 
FOR NODE := 1 TO NUMOFNODES DO WITH FELDCT[NODE] DO 

BEGIN 
WRITE (CHEM, CHGE: 2,' '); 
IF MULT=O THEN WRITE (' .) 

ELSE WRITE('M',MULT:3); 
FOR M := 1 TO MAXCONGENERS DO IF AR[M] <> 0 THEN WRITE(AR[M] 
WRITELN 

END; 
WRITELN(NUMOFBONDS : 3); 
FOR M := 1 TO NUMOFBONDS DO WITH FELDBD[M] DO 

WRITELN(NODE1 : 3, NODE2 : 3, BOND : 3); 
REWRITE(OUTPUT,'@TTY'); 
FELDMODE := NUMBER DRAW; 
FELDMNCFELDMODE,FELDFIL) 

END 
END; 

3); 

{-----------------------------------------------------------------------------} 

{------------------------------------------------------------------------------} 
PROCEDURE ENCODECT(VAR CTLINE : PLINELIST); 

VAR CHPOSN 
NODE 
M, 
SPACE 

O •• MAXLENGTH; 
ATOMNUMBER; 

INTEGER; 

{ Charcter position in line} 
{ Loop counter } 
{ Miscellaneous counter} 
{ Ordinal value offset} 
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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(NEWLlNE); 
NEWLINEA.NEXT := NIL; 
NEWLINEA.LAST := CTLINE; 
CTLINEA.NEXT := NEWLINE; 
CTLINE := NEWLINE; 
CTLINE A.LINE[1] := CONTNFLAG; 
CHPOSN := 2 

END 
ELSE CHPOSN := CHPOSN+1; 

CTLINEA.LINE [CHPOSN] := CH 
END; 

BEGIN {Body of ENCODECT} 
SPACE := ORD(' I); 

CHPOSN := 0; 
STORECHAR(CTFLAG); {Connection table indicator flag} 
STORECHAR(CHR(NUMOFNODES + SPACE»; 
FOR NODE := 1 TO NUMOFNODES DO WITH FELDCT[NODE] DO 

BEGIN 
FOR M := 1 TO 4 DO STORECHAR(CHEM[M]); 
STORECHAR(CHR(CHGE+9+SPACE»; 
STORECHAR(CHR(MULT+SPACE»; 
FOR M := 1 TO MAXCONGENERS DO STORECHAR(CHR(AR[M]+SPACE» 

END; 
STORECHAR(CHR(NUMOFBONDS + SPACE»; 
FOR M := 1 TO NUMOFBONDS DO WITH FELOBD[M] DO 

:la 
""0 
""0 
IT1 
Z 
a .... 
x 
V1 

Ci) 
r o 
CD 
:la 
r 
a 
IT1 
n 
r 
:la 
;;0 
:la 
-t .... 
o 
z 
(I) 



"'tJ 
I» 
IQ 
I'D 

VoI 
VI ..... 

BEGIN 
STORECHAR(CHR(NODE1+SPACE»; 
STORECHAR(CHR(NODE2+SPACE»; 
STORECHAR(CHR(80ND+SPACE» 

END; 
WHILE CHPOSN < MAXLENGTH DO STORECHAR(I I) 
END; 
{----------------------------------------------------------------------------} 

{------------------------------------------------------------------------------} 
PROCEDURE READSPSPARAMS(SPSTRING : PLINELIST); 

VAR CH 
PTR 
CHPOSN 
PARAMETER 

CHAR; 
PDOUBLIST; 
O •• MAXLENGTH; 
TPARAMETERS; 

FUNCTION NEXTCH CHAR; 

{ Returns the next character in the string, taking new lines when necessary} 

BEGIN 
IF CHPOSN=MAXLENGTH 

THEN 8EGIN 
SPSTRING := SPSTRINGA.NEXT; 
CHPOSN : = 1 

END 
ELSE CHPOSN := CHPOSN + 1; 

NEXTCH := SPSTRINGA.LINE [CHPOSNJ 
END; 

BEGIN {Body of READSPSPARAMS} 
CHPOSN := 1; {first character in string is ommitted (HSTFLAG) } 
FOR PARAMETER:= ATOMCOUNT TO HETEROATOM DO WITH SPSPARAMLIST[PARAMETERJ DO 
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BEGIN 
SUBRANGES := NIL; 
TOPRANGE := ORD(NEXTCH) - ORD('O'); 
CH := NEXTCH; 
WHILE CH <> ' , DO 

END 
END; 

BEGIN 
NEWCPTR); 
PTR~.NEXT := SUBRANGES; 
PTR~.FIRST := ORD(CH)- ORDC'O'); 
PTR~.SECOND := ORD(NEXTCH) - ORD('O'); 
SUBRANGES := PTR; 
CH := NEXTCH 

END 

{------------------------------------------------------------------------------} 

FUNCTION NORECORD(NOMEN STRING32; 
VAR ADDRESS INTEGER): BOOLEAN; 

VAR SPSNOM STRING32; 

BEGIN 
IF NOT OPNV$A(SHORT(1), 'LI2GEN>SPSDICT', SHORT(14), SHORT(1), SHORT(1), SHORT(1), SHORT(100» 

THEN PROGERROR(101); {File error - cannot open SPSDICT} 
REPEAT GETNOMCSPSNOM, ADDRESS) 
UNTIL (SPSNOM=NOMEN) OR CSPSNOM[1J=' I); 
IF NOT CLOS$A(SHORTC1» THEN PROGERROR(102); {cannot close SPSDICT} 
NORECORD := SPSNOM[1J=' , 
END; 

FUNCTION TERMREAD(VAR TERM STRING32): BOOLEAN; 

VAR M, MM : O •• TERMLENGTH; 

BEGIN 
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REAOLN(TERM : M); 
FOR MM := 1 TO M DO IF TERM[MM] IN [·a· •• ·z·] 

THEN TERM[MM] := CHRCORDCTERM[MM]) - ORD('a') + ORD('A'»; 
TERMREAD := M>O 
END; 

PROCEDURE LISTPARAMS(VAR OUTFILE TEXT; 
PARAMLIST TPARAMLIST); 

VAR PARAMETER : TPARAMETERS; 
PTR PDOUBLIST; 

BEGIN 
FOR PARAMETER := ATOM COUNT TO HETEROATOM DO WITH PARAMLIST[PARAMETER] DO 

IF TOPRANGE <> 0 THEN 
BEGIN 

CASE PARAMETER OF 
ATOMCOUNT WRITE(OUTFILE,'C'); 
TBRANCH WRITE(OUTFILE,IT')i 
QBRANCH WRITE(OUTFILE,'Q'); 
EUNSATURATION WRITE(OUTFILE,'E'); 
YUNSATURATION WRITE(OUTFILE,'Y'); 
RINGCOUNT WRITE(OUTFILE,'RC'); 
RINGATOMS WRITE(OUTFILE,'RN'); 
RINGSUBSTITUTION : WRITE(OUTFILE,'RS'); 
RINGFUSIONS : WRITE(OUTFILE,'RF'); 
RINGAROMATIC : WRITE(OUTFILE,'RA'); 
HETEROATOM WRITE(OUTFILE,'Z') 

END; 
PTR := SU9RANGES; 
WRITE(OUTFILE, '<1); 
WHILE PTR <> NIL DO WITH PTR

A 

DO 
BEGIN 
WRITE(OUTFILE, FIRST: 1); 
IF FIRST <> SECOND THEN WRITE(OUTFILE, '_1, SECOND: 1); 
PTR := NEXT; 
IF (PTR <> NIL) OR (TOPRANGE <> NOTSET) THEN WRITE(OUTFILE, .,.) 

END; 
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IF TOPRANGE <> NOTSET 
THEN WRITE(OUTFILE, TOPRANGE:1, ,-> ') 
ELSE WRITE(OUTFILE, ,> I) 

END; 
WRITELN(OUTFILE); 
WRITELN(OUTFILE) 
END; 

FUNCTION SPSVARIETY(ADDRESS INTEGER; 
DISPLAYING 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 Listed by LISTGENEX if DISPLAYING 
is TRUE. } 

VAR SPSTRING PLINELISTi {Lines of partial structure record} 
PARAMETER : TPARAMETERSi 

BEGIN 
IF NOT (OPNV$A(SHORT(1), 'LI2GEN>SPSFILE', SHORT(14), SHORT(1), SHORT(1), SHORT(1), SHORT(100» 

AND POSN$A(SHORT(1), SHORT(1), ADDRESS» THEN 
PROGERROR(103); {File error - opening/positioning SPSFILE} 

NEW(SPSTRING); 
SPSTRINGA.LAST := NIL; 
SPSTRINGA.NEXT := NIL; 
GETLIN(SPSTRINGA.LINE); 
WHILE NOT (SPSTRING A.LINE[1J IN [CTFLAG, HSTFLAG, GENEXFLAGJ) DO 

BEGIN 
NEW(SPSTRINGA.LAST); 
SPSTRINGA.LASTA.NEXT := SPSTRING; 
SPSTRING := SPSTRINGA.LAST; 
SPSTRINGA.LAST := NIL; 
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GETLIN(SPSTRING-.LINE) 
END; 

IF NOT CLOS$A(SHORT(1» THEN PROGERROR(104); {File error (SPSVARIETY) - closing SPSFILE} 
CASE SPSTRING-.LINE[1) 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 

END 

LISTPARAMS(OUTPUT, SPSPARAMLIST); 
FOR PARAMETER := ATOMCOUNT TO HETEROATOM DO 

DESTROY(SPSPARAMLIST[PARAMETER).SUBRANGES) 
END 

END { of case } 
END; 

PROCEDURE READFELDMANN; 

{ Reads the Feldmann table from FELDFIL. } 

VAR CH 
NODE 
M 

: CHAR; 
ATOMNUMBER; 

: INTEGER; 
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BEGIN 
RESET(INPUT,FELDFIL); 
READLN(NUMOFNODES); 
FOR NODE := 1 TO NUMOFNODES DO WITH FELDCT[NODE] DO 

BEGIN 
FOR M := 1 TO 4 DO READ(CHEM[M]); 
READ(CHGE,CH,CH,CH); 
IF CH = 'M' THEN READ(MULT) 

ELSE MULT := 0; 
FOR M := 1 TO MAXCONGENERS DO 

IF EOLN(INPUT) THEN AR[M] := 0 
ELSE READ(AR[M]); 

READLN 
END; 

READLNCNUMOFBONDS); 
FOR M := 1 TO NUMOFBONDS DO WITH FELDBD[M] DO 

READLN(NODE1,NODE2,BOND); 
RESET(INPUT,'@TTY') 
END; 
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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: 

11 
RING 5 

11 
ABRAN 1 1 2 1 3 1 4 1 

11 
SATOM 1 3 
ATOM TYPE = 
N 

11 
SATOM 6 8 
ATOM TYPE = 
R5 

11 
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 

# 
A90ND 5 16 

# 
ALTBD 10 11 

# 
ALTBD 16 17 

# 
D 

19.20 12.13 

18 21 11 
• 

17.16 10.15 
/ 

# 
END 

\ 
\ 
\ 

\ 
\ / 

90 5 

/ 

+ I \ 
+ / \ 

/ 
/ 

4 1N-6RS 

3N----2 
/ + 

I + 
8RS 70 

3 702 GENSAL: R = H / SD 

**** ERROR 23 
Integer expected. 
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Remainder of input line ignored 

4 702 GENSAL: 5 = H I SD 

FELDMANN graphics system for structure diagram input and display: 

11 
CHAIN 3 

11 
ABRAN 1 1 1 1 

11 
SATOM 2 
ATOM TYPE = 
R3 

11 
SATOM 3 
ATOM TYPE = 
R2 

11 
SATOM 4 
ATOM TYPE 
R1 

11 
SATOM 5 
ATOM TYPE 

* 
11 
D 

# 
END 

= 

= 

5* 
\ 

I 

\ 
1--2R3-3R2 

I 

4R1 

5 1299 GENSAL: R! = H I alkyl <1-7> ; 

**** ERROR 24 
Unexpected symbol. 

Remainder of input line ignored 

6 1299 GENSAL: ; 
7 1299 GENSAL: R1 = H I alkyl <1-7> ; 

Page 359 



APPENDIX 6: INTERPRETER SESSION 

8 1648 GENSAL: R2 = SD 

FELDMANN graphics system for structure diagram input and display: 

11 
CHAIN 2 

11 
ABRAN 1 1 1 1 

11 
SATOM 2 
ATOM TYPE 
0 

11 
SATOM 3 
ATOM TYPE 
R4 

11 
SATOM 4 
ATOM TYPE 

* 
11 
SBOND 1 4 
BOND TYPE= 

11 
D 

CD 

11 
END 

= 

= 

= 

4* 
+ 

I 

+ 
1--20 

I 

3R4 

**** FAILURE 42 
Bond types CS and CD are incompatible. 

Edit e~isting GENSAL or start again! 

Enter Command : EDIT 

(The 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 

• • 
17 .16 

\ 
\ 
\ 

I 
I 

\ I 
\ I 

• 
11 

. 
10.15 
I 

90 5 
+ I \ 

+ I \ 
4 1N-6R5 

3N----2 
I + 

I + 
8R5 70 

. 
14 

3 702 GENSAL: R 
4 702 GENSAL: 5 = H I SD 

5 
6 
7 
8 

1299 
1299 
1299 
1648 

5* 
\ 

\ 
1--2R33R2 

I 
I 

4R1 

GENSAL: 
GENSAL: . , 
GENSAL: 
GENSAL: 

R1 = H I alkyl <1-7> ; 
R2 = SD 

4* 
\ 

\ 
1tt20 

/ 
/ 

3R4 
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End of stored GENSAL. 
Input at the terminal: 

9 1887 GENSAL: i 
10 1887 GENSAL: R3 = 0 I Si 
11 2292 GENSAL: RESTRICT <1> R5 <> H. 

The following substituents remain undefined: 
R4 

**** ERROR13 
"i" expected. 

Remainder of input line ignored 

12 2292 GENSAL: i 

INTERPRETER SESSION 

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. 
o 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) "SO" expected. 

13) ..... expected • , 

14) ")" expected. 

15) 11.11 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) 11,11 expected. 

34) Position combination not permitted for singly-connected 

subst itut ion. 

35) No appropriate declaration for R#. 

36) 11+11 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 S$ and SS are incompatible. 

43) No available position in child structure for SS 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 SS and SS 

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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