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lDA3( 

(*******************************************************.********* 
* * ., PROtEDURE SEMANTICS (ACT : �I�N�T�E�5�E�~�)�'�;� C* 
* THIS ROUTINE �~�E�P�F�O�R�w�S� �T�~�E� �~�E�:�A�S�S�A�q�y� SEMANTIC * * ACTTON EACH TIHE A �T�E�~�M�I�N�A�L� HAS 3EEN �~�A�R�S�E�O�;� * 

-. IT ALSO GIVES �A�S�S�O�C�I�A�T�E�~� �E�R�~�O�q� �~�E�S�S�A�G�E�S� IF �T�~�~�R�E� * * ARE ANY; * 
* * �*�*�.�*�.�*�.�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�.�*�*�*�*�~�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�.�*�*�*�*�J� 

LABEL 122,22:'," . BEGIN' , 
CASE ACT OF 

(************************) 
(* �?�O�r�~�T�E�R�S� *, 
(***** ••••••• ***** •• *****, 

�~�l�4� PR!NTA8LES (LEVEL = 0 ) : 

50 : 

B t:G HJ 
NEW (LSO f POINTER } 
wITH LSP i 90 

8EGIN SIZE:= 1 

RESULT : = LSP 
LiD : 

51 : 

IF Nor REeOVARED THEN �8�E�G�r�~� 
Trop := TO=> ; 
�~�H�I�L�E� �)�I�S�P�L�~�Y� �[�T�T�0�P�1�.�J�C�:�J�~� () �3�L�C�~� DO TTOD := TTOP 

, 52 
58 

�S�E�A�P�C�~�S�E�C�T�l�~�N� �(�~�r�S�P�L�A�Y� �:�T�T�o�o�J�.�F�~�A�Y�E�t� LCD) ; 
IF LCP :: NIL THEN 

Bf:iTN 
NEW (LC? t TYPES) ; 
WITH LC? �~� DO 8:3!N 

�N�A�~�E� := �I�D�E�~�T�l�~�r�~�R� 
iDTYPE:= LSo 
NEXT := FfiP"'(:{ 

ENO • 
�F�l�l�i�P�T�~� := LCD 

�E�~�;�;�)� _" 
ELSE IF LCP i. KLASS () TYPES THEN 

ERROR 11J3} 
ELSE �L�S�P�~�.� £LTYP£ := LCo �~�.� IQTYPE 

�(�*�*�*�*�~�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�*�~�)� 
(* AQRAY$ �~�)� 

,.***.*.*.******· •• *.**.*l 
PCKD := TRUE; 
r::ESUlT := 'HL ; 

q 0_,.. �'�~�}�l� 

�~�~�~�i�i� ACT :: �~�7�3� �T�H�E�~� LSP2 := NIL 
NEw (lSP, �A�q�R�~�Y�S�)� ; 

wITH LSD )'DO 9EGIN 
A£LTYPE := LSP2 
�r�N�X�r�Y�p�~� ::: !..JIL 
SIZE := t 

DiD; 

LSP2 .:= LSD 

PCKO 

IF REsuLT () NIL THEN 
IF RF 5ULT i. FORM �(�=�S�U�S�Q�.�~�3�~� THEN BEGIN IF PEsulT = RFALPTR �T�4�E�~� BEGIN 

F.:RROR (lC9) 
RESULT := NIL T -u ELSE tF RESULT = INTPTR �y�~�~� 
ERROR (149) ; 

END 
aEG!N 

"> • .. 1; 



END 

RESULT := NIL END ; 
IF qESJLT (> NIL �T�~�~�~� �3�t�3�r�~� 

�S�E�r�a�O�U�~�9�S� �(�R�E�S�~�l�T�,�L�M�r�~�,�L�~�A�x�J� . 
IF �(�(�L�~�I�N�(�M�I�N�M�I�N�l� OR �t�L�~�r�N�)�~�A�~�~�l�N�)�}� ANry 

({Llo1H-J<)--uAXl'H) �O�~� �(�L�M�A�X�<�)�~�A�X�i�N�T�J�)� THEN 
BEGIN ,", 

END ;, 

ERROR (173) ; 
WITH RES'lLT �~� )j 

BEGIN �~�I�N� := [J 

IF 

LSP i; �I�N�X�T�~�P�E� := RESULT 
END f* IF *) 
ELSE 

�£�P�~�O�R� (t.l3) 

o END 

61 : 

63 

3ESIN 
�~�R�P�I�N�D� := ARR!ND • 1 
IF ARI:;(IND·) 20 THEN �a�E�G�!�~� 

wRITElN ('**TOO �M�U�C�~� �~�E�S�T�I�~�3� �~�F� �~�R�R�A�Y�S� **') 
�W�R�,�i�T�;�:�:�l�~� (·.4:COMPILATIO,\d A30RTED **') i' 
GOTO l11J. 

B!:.G!i'i 
�L�S�P�~� := �A�K�~�A�Y�S�T� [ARRIN)] 

°EPEAT ' 
wITH �l�S�P�~� i DO BEGIN 

lSP2 :=AEl TYPE 
AElTY?E := RESULT 

IF �l�~�X�T�Y�~�E� (> �~�I�L� �T�H�E�~� 
�~�I�Z�E� := SIZE * �L�E�~�G�T�H� (INXTYPE) 

EN) .. 

RESULT := LSPl ; 
L S ? t : = L s·p 2 

UNTIL LSPI = �~�I�L� : 
AORIND := �.�R�q�l�~�D� �~� 1 

END : 

c************************) <* RECORDS *) 
(.****.***** •• *********.*1 

PECORO 

BESIN 
OLDS := OLDS + 1 ; 
OLDTOPS (OLOSJ := TOP; 
IF �T�O�~� ( �O�I�S�P�L�I�~�I�T� THEN 

TOP := TOP + 1 ; 
WITH �D�I�S�~�L�a�y� CTOP) OJ 3E3tN 

F N A "I E: = "i It. i 
OCCUR := =<EC 

ELSE ERROR �(�2�S�~�J�:� 
FRECVAR := NLL ; SAVEDTIG 
Fep := NIL; LSP:= NIL 
LCPl := NIL; LCP2:= NIL 

END ; 

�~�I�J�)� 

.- 'HL . -
,f 

L:O 

BEGIN 

END 

· • · - NIL · -

a3.85,89 : \ �(�*�*�.�R�E�C�O�~�O� �I�O�E�N�T�I�~�I�~�R�S�*�*�*�)� 

BEGI!'l \ 
NEw (l CP 1!=' IELD) A. \:'" Ih,' 
WITH LCP �~� 00 �j�L�~�'� 



�¥�A�M�T�:�~�D�c�:�~�_�I�n�~�~�T�I�f�I�E�R� 
�4�.�.�.�r�.�.�t�.�t�;�\�.�.�.�-�.�_�'�q�.�~� • 

NEXT .:= NIL 
END' ; 

ENTER!) (LeO).; 

�l�~� lCPl = �~�I�L� TUEN 
lCP,f;' .- '''''p. 

IF �L�c�p�z�(�5�-�~�~�t� rAih LCP2 �~�.� NEXT �~�=� LCP 
LCP2 := LCP 

END 

BEG IN ' . 

E �i�'�~�D� 

iF FeR = �~�r�L� �T�H�~�N� FCP := �L�C�~�l� ; 
RfC!NX := �R�~�c�r�~�x� + 1 ; 
�~�I�T�~�R�E�C�s�T� �[�R�~�£�!�~�X�]� 00 �3�E�G�l�~� 

leD := LCPt ; FST := F:P �E�~�)� 

�~�I�T�H� �P�~�C�S�T� �r�~�~�C�I�N�X�J� DO �3�~�S�I�~� 
�L�C�D�1�~�=� LCP ; FCP := FST �£�~�)� • 

�~�Y�r�L�E� LCPl () NIL DO WITH LCPt �~� DO gt"r.'IN . 
�~�W�l�b�T�y�c�E� := �R�~�S�U�L�T� 

LCPi := 'tExT 
E �~�'�4� 0 ; 
RECINX := �~�E�C�l�~�X� 1· 
L cPt : = ,'H L ; L S P i"- 'I f , 
LCP := NIL: LC:>2 := "IlL 

:= LSDl 

BEG 1\,1 
PRTERP := �F�~�L�S�E� ; 
S£APCHLD ([TyPES] 
?RrfRP := PJE 

LCP1> 

LID := �I�D�E�~�T�I�F�I�E�P� 
ENO 

03 {* C ()L 0 N "*) 

�~�!�T�H� LCP �~� JO 8ESIN 
�N�A�H�~� : =LIJ ; 
IDTyPE := NIL NExT:= �~�l�L� 

END 

�E�~�'�!�O� ; 
K.OLON : = �T�~�J�E� : 

�E�~�'�J�T�E�R�r�J� (LCD) ; 
�r�~� FCP = �~�l�L� �T�H�~�~� FCP 
LCP2 := LCP 

• - �~� r 1!1 .- .. v 

(*** �(�T�Y�~�E� 10) �~�*�*�}� 

8EGIN 
SEARCHIO �(�C�T�Y�~�£�S�J�,�L�C�P�1�)� 
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STZf=l 

IOPTP=lsaU76 

�~�*�'�"�1�f�.�S�T�p�.�u�c�T�U�R�r�*�*�*�t�x�.� 



S �1�Z�~�:�:�2� 

�.�~�~�*�I�D�f�N�T�L�F�I�[�R�*�*�·�.� 
�I�~�T�F�R�~�A�L� �C�O�D�E�:�:�~�S�J�2�6�4� �N�A�4�~�:�:� T 

L ll"; K :: ... S G 1 '+ 4 :i L I '! K �:�:�~�O�i� 1: L.. * �~�~� :: x T :: 1 ;) n .) 1 J r. ::; :;) T D :: 1 S 'J :5 3 6 
�C�l�A�S�S�:�:�C�O�~�S�T�l�N�T� ,eONST VALUE::l 

�«�~�~�*�T�D�~�N�T�~�~�i�E�R�*�~�*�*� 
iNTERNAL �C�O�J�~�:�:�~�S�G�I�.�O� �N�A�~�~�:�:� �w�E�~�K� 

�l�L�I�~�~�:�:� �*�~�I�L�.� �R�L�I�N�K�:�:�L�5�~�G�6�0� NEXT:: �~�N�L�L�.� IDDTP=lSCa7&' 
ClASS=TYPE 



1 

*3< *"'1"1=",, T f �~� T i="R �*�~�*�*� , 
�I�N�T�E�R�~�A�L� �C�O�D�t�=�!�~�C�~�~�2�·� �~�~�A�Y�£�=� �~�0�~�K� 

LlINK= �*�~�I�L�.� �R�L�I�~�~�=� *N:L* NEXT=15Qu44 IJDTD=lSGG7b 
CLlSS=V ARIA3L€ ,\crUAL �,�L�~�V�E�L�.�=�J� 

1 

28 
29 
33 

$5:= 

IF �F�~�E�E� <= 
IF ... 1< >= NeJ 
IF NOT (\"0P 
IF [SA] <= 

, ____ tl R I TEL rJ 
c..:J,;j • 

�C�H�~�C�K� 

F9EE 

I{ T'iFN :,;orTE. (':';'); 
�~� �T�H�~�~� �~�O�i�T�~� �(�.�~�'�)� • 

�>�=�F�R�~�t�}�"�'�T�~�E�'�i� �~�~�l�.�d�:� (' JACK'. 
�0�R�~� �T�H�~�N� �~�~�I�T�E� (0 =OQ3ET k r .) 



) 

,"t" "I 

Ii<*'i< =7F(":? 
�~�*�*� �~�:�(�~�b�~� 

1 
, .t 

**$:: �:�:�,�:�:�>�R�'�:�~� 
�*�*�~� :;::"RC-{ 

*** ::'=<RO=? 
**t< �C�:�~�R�0�~� 

�*�*�~� �;�:�-�~�R�;�"�-�<� **- �~�Q�R�(�'�q� 
*-';'Q< �:�:�q�R�r�;�~� 

*** ::q2f):( _ .... �:�:�~�R�O�.�~� 

* * �~� �:�:�,�~� R �0�.�~� 
*** �:�:�~�R�O�.�:�(� 

JS.6!l4.PJSITTON 

32 

3'4 

S J �~�- . .. PJS T J �~�\�~� 

• �~� .PJS T J'I 
1. �.�~� • .PClS r G :\f 
1. �~�\� , .'PJ S T J \1 

�P�R�C�G�q�A�~� �A�~�L�[�P�~�O�~�S� �r�l�~�?�J�T� OUTBJr, 
.i. 

�f�~�i�S� �S�A�~�P�L�E� �R�U�~� �C�~�~�T�A�!�~�S� aLOT �O�~� �~�~�~�J�~�S�;� 
1 TIS Nor A H fA'! .i. './.:; ;; u L:.. P Q 0 S R &"1 '(:: r 1 r T:; 
') F S .,. .:3 \1 c: r; T " T F S T T -; �~� ::) .- '" :) V A D Y !i! �~� "'\ �~� T r -l 104 
�O�~� �t�o�°�A�§�C�~�C�;�R�~�C�A�L�L� �t�,�A�1�-�\�Q�5�E�~�~�~�1�t�C�L�A�~�~�L�Y�S�L�S� 
IS �D�~�~�F�O�R�~�E�D� FOD �S�T�A�J�~�~�E�~�T�S�.� 
*) 

ceNST A - 9 ;::, :: t , 

1 

T vPF 
�,�,�~� = �R�~�C�0�R�O� 

�~�'�1� : �:�;�~�.�~�.�L� , 

�~� �=�3�6�5�~�?�~�?�~�q�9�?�~�?�~�?�J� I 

? 

CASE �~� : �~�~�r�~�;�E�2� �J�~� 

�~�,� * ** 
? �*�*�~� 

St.:TS 

�*�~�"� t *** 
, *** 

*** ;: );):4* 

�~�~�*� 
�~�*�>�!�<� 

"*** ",,,,, 

1,2 : �(�C�A�S�~� A �=�~�A�P� 
t L • ( "; ''i C .... ) 

t ["_ t t t • .J " 

, K t , .. },: , 

cc 

�T�~� x. T 

SACfYPI=: 
? 

SiT -';Wp, ':) 
J. 

(ZZ 
( =-
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APPENDIX C 

SYNTAX OF STANDARD PASCAL 

\ 

\ 



1. <program> ::= <program �h�e�a�d�i�n�g�>�~�b�o�d�y�>�.� 

2. <program heading>: 

::= PROGRAM IDENT «ident list»; 

3. <ident list> ::= IDENT {, IDENT} 
o 

4. <body>::= <declarations><routine declarations>. 

<compound statement> 

5. <declarations> ::= <label declarations> 

<constant definitions> 

<type definitions> 

<var declarations> 

6. <label declarations> 

::= LABEL INTCONST {, INTCONST}; I empty 
o 

7. <constant definitions>· 

::= CONST {IDENT = <constant>;}l empty 
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8. <constant>::= INTCONST I REALCONST I IDENT I ADDOP INTCONST I ADDOP 

REALCONST I ADDOP IDENTISTRINGCONST I CHARCONST 

. 
9. <type definitions>::= TYPE {IDENT = <type>;}l I <empty> . 

10. <type> ::= . IDENT I PACKED <structured type> 

SET OF <simple type> I 
ARRAY «index list>] OF <type>1 

RECORD <field list> END 

FILE, E! <type> 

<simple type> 

11. <structured type>::= SET OF <simple type> I 
ARRAY [<index list>:l OF <type> 

RECORD <field list> END 

FILE OF <type> 



12. <index list> ::= <simple type> {,<simple type>} 
o 

13. <simple type>::= (<ident list» I IDENT <subrange tail> 

<constant> •• <constant> 

14. <subrange tail>::= •• <constant> I <empty> 

15. <field list>::= <fixed part><variant part> 
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16. <fixed part>::= IDENT {, IDENT} : <type> {; <ident list>: <type>} 
o 00 

1 <empty> 

17. <variant part> ::= CASE IDENT <tagtype> OF <variant list> 

18. <tagtype> ::= IDENT 1 <empty> 

19. <variant list>::= <variant> {; <variant>} 
.0 

20. <variant>::= <constant list>: «field part> 

21. <field part>::= )1 <field list» . 

22. <constant list>::= <constant> {,<constant>} o 

23. <var declarations>::= VAR {IDENT {, IDENT}o 

24. <routine declarations> ::= 

<type>}l 1 <empty> 

PROCEDURE IDENT <formal parameter section>; <routine tail>; I 
FUNCTION IDENT <formal parameter section>: IDENT; <routine 

tail>; 1 <empty> 

25. <routine tail>::= FORWARD 1 <body> 

26. <formal parameter section>::= «formal parameters» 1 <empty> 

27. <formal �p�~�r�a�m�e�t�e�r�s�>�:�:�=� <formal parameter>{; <formal parameter>} 
\ 0 



28. <formal par amet e.r > : ::;: 

PROCEDURE <identlist> 

VAR <parameter group> 

FUNCTION <parameter group> 

<parameter group> 

29. <parameter group>::= <identlist>: IDENT 

30. <compound statement>::= BEGIN <statement list> END 

31. <statement list>::= <statement>{; <statement>} 
. . 0 

32. <statement>::= INTCONST: <unlabelled statement> 

<unlabelled statement> 

33. <unlabelled statement>::= 

BEGIN <statement list> END I 
IF <expression> THEN <statement> <else part> I 
CASE <expression> OF <case list> END 

WHILE <expression> DO <statement> I 
REPEAT <statement list> UNTIL <expression> 

FOR IDENT := <expression><for tail> I 
WITH <record-var list> DO <statements> 

<simple statement> 

34. <else part>::= ELSE <statement> I <empty> 

35. <for tail>::= TO <expression> DO <statement> I 
DOWNTO <expression> DO <statement> 

36. <simple statement> ::= GOTO INTCONST I 
IDENT <assignment> I <empty> 

37. <assignment>::= «expression list» I 
<v·ar tail> ::: <expression> 

38. <var tail>::= @ <dot part> 

[<expression list>] <dot part> 

<dot part> 

39. <dot part>: := • <variable> I <empty> 
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40. <variable>::= IDENT <var tail> 

41. <record var list>::= <variable>{,<variable>} 
o 

42. <expression list>::= <expression>{, <expression>} 
o 

43. <expression>::= <simple expression>{RELOP <simple expression>} 
.. 0 

44. <simple expression>::= ADDOP <term> {ADDOP <term>} 
. 0 

<term> {ADDOP <term>} 
o 

45. <term>::= <factor>{MULOP <faCtor>} o 

46. <factor>::= INTCONST I REALCONST I STRINGCONST 

CHARCONST I [<subset list> I 
NOT <factor> I «expression» 

IDENT <factor tail> 

47. <factor tail>::= «expression list» I <var tail> 

48. <subset list>::= :J I <element list>.:J 

49. <element list>::= <element> {, <element>} o 

50. <element>::= <expression>< range part> 

51. <range part>::= <expression> I <empty> 

52. <case list>::= <case list element> {; <case list element>} 

53. <case list element>::= <constant list>: <statement> 

54. <empty>:: 

\ 
\ 
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