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A grammar testing program has been developed which permits 

modeling augmented transition network grammars as a series 

of SNOBOL4 functions. SNOPAR is designed for lknguistics 

teaching and research. Emphasis is placed or1 the development 

of small to medium grammars in a variety of languages. The 

system has been used so far to develop a grammar of English 

for use transformational grammar course and develop 

small grammars of a Nigerian and an American Indian language. 

Intended applications of SNOPAR are in fi.' & linguistics and 
grammar model testing. 

The main part of the program is the routine PARSER. When 

PARSER is c'allbd with a lexicon and grammar, input* strings are 

parsed according to the model grammar. The PARSER functions 

available for grammar developmerlt are CAT, PARSE, SETR, GETR, 

RESET, TESTR, GETF, GETCL, TO, BACK, FINDWRD, and BUILDS. The 

function operations and descriptions of their argumerits are 

given in Table 1. After a parsing, PARSER returns' control to 

the user permitting examination of stacks and registers at all 
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TABLE 1 

PARSER 

CAT 

PARSE 

SETR 

GETR 

TESTR 

RE SET 

GETF 

GETGL 

BACK 

looks up the word class of t h e  cu r r en t  first word.in 
the.input string. If t h e  word i s  not in t h e  lexicon 
an add r o u t i n e  is called which permits additions. If 
CAT succeeds by matching the current word class with 
its argument, the word is removed f r a m  the input string 
and pushed ont-o a staclc (SAVEW) . If i t  fails an 
alternate class is tested, provided chat the alternate 
flag is on. Fail return l eaves  the surface string 
unaltered. 

calls the function given by its argument and if 
successful  pushes the structure returned by t h e  function 
onto a s t a c k  (SAVEQ) and as s igns  the structure t o  the Q 
r e g i s t e r .  

sets the values of registers. It has three arguments 
level, register name, and value. Each cavil ~f SETR 
causes the r e g i s t e r  name s p e c i f i e d  to be placed on 
-3 list for the s p e c i f i e d  level. SETR e n r r i e s  are 
treated as stacks, providing automatic saves for 
recursi-ve calls. 

returns the contents of the register name specified 
by its argument, and pops it o f k  the stack saving 
the last value. 

looks at the value of the register name specified 
by its argument without popping it off the stack. 

changes the vaLue of a register without changing 
s tack  Levels. 

looks up the f e a t u r e  va lue  for a f e a t u r e  speciFiied 
by i t s  argurnebt of the current value of the word. 
register. Any word can be spec i f - ted  by giving a second 
aqpment. Tf GETF f a i l s  for the word it looks at the 
root  form of the word  for certzain features 

l o a ~ s  up the word c l a s s  o f  the word specified by i t s  
argument. 

has as i t s  argumcnt, the  new s t a t e  l a b e l .  It p u s h e s  the 
l abe l  on to  a s t a c k  (PATH) ; o u t p u t s  t:he s-t:at-c? , ou~ :p l l t s  
the contents o f  t h e  QrcgJs txr ,  and transfers c o n t r o l  t.o 
the  new s ca r e .  

backs to ehhe s t a t e  s p e c i f i e d  by  i t s  nrgrmic~nt.  

FINDWRD t e s t s  f o r  t he  word  s p e c i f i e d  by its argument:. 

BUILDS b u i l d s  a structure from trhe r e g i s t e r  name l ist: .  



SNOPAR 

leve'ls. In the examination s tage,  traces may be turned on 

l ex ioa l  entries m a y  b~ examined or minor changes to the grammar 

may be made. Functions available A f o r  the examination of 

stacks, registers and lexicon are POP, OUT, GETR, LOOKLEX,- and 

TRACE. A function GETENG is also available for dictionary 

lookup in other languages. PARSER requires approximately 150 

lines of SNOBDL code and i s  current ly operating on a DEC 10. 

A hatch version has been t e s t e d  on an ZBM 360 

I n  order t o  use PARSER, a g r a m m a r  and lexicon must be 

developed as  disc: f i l e s .  Since the grammar Ls developed as a 

separate file d i f f e r e n t  components of the grammar can be tested 

and p u t  together i n  a variety of c o n t i g u r a t i o n s .  I f  a Lextcon 

i s  n o t  developed as a d i s c  Eiie p r i o r  to a parse, it may be 

entered fron the terminal A simple grammar which produces 

surface structure trees is shown in Example 1 along with a 

sample parsing. A p o r t i o n  of the lt?xicon i s  shown a t  the 

bottom of  the page.  Example 2 shows the use of the GETF f u n c -  

t i o n  t o  handle agreement between p l u r a l  adjccti.vcs and a p l u r a l ,  

rna rk~r  in Angas, a Niget ic ln  lony,unjic. Epomplc '3 shows a gr;lm- 

111:lr wh i  c h  hyncll c?s r;c)ni-cnctt c?mbcdtli nf: i n  Engl i :;h . fiornc nnmlr 1 cB  

i I T ;  arcA :;hewn . 7 ' 1 1 ~  mc~dr~l I I : ; P ~  r ihca E X : I I I I ~  I c l  ' 3  j ; r ; l i J l r I i ; i r  

j !; I,:,I :; i cij l 1 y I 11c o r l c A  (Icvca 1 opctl i 1 1  En); 1 j : ; I )  7'rl111;; f o r-tll;i 1 j O I I , J  1 

~ I I :  y , J o  :I I I ~  J < o  : ; ( ~ T I ~ J ~ J [ J ~ I  . A J :; i ( (':I N V  ~ : J - : I I I I ~ I I ; I  r f-o r 

1 j 1 1  I ;  wc: 1 1 ;I ;I. I i : or i c A 1 l l  c ~ t l  r r ~  r for (:bo(* l ;JW (.in 

h~ic.ri can Ind i  a n  1 nn):u;ij:cs) I i 1 1  tl(~vc.1 oplocJnI . 



SNOPAR 

The complete SNOPAR system has in add' i t ion to PARSER a 

routine for generating grammars from a .state transition graph 

and a register action table. This routine called NEW guides 

the user through a state transition graph and register actions 

to produce a grammar compatible with PARSER. Thd SNOPAR NEW 

routine is s t i l l  in develoj~rnen~. The current routine allows 

deuelopment.of small grammars. The new developments will pro 

vide diagnostics of grammar errors. SNOPAR dlso has a line 

editor ( F I X U P )  and disc 1-10 commands. The complete system 

allows repetitive testing of model grammars, permits editing; 

and has trace capabilities fsr grammar debugging. 



SNOPAR 

Example 1 

S N P  

T R Y V P  
Q i l E S  

Q h P  
POPS 

N P R  
P R O  
DET 
A D J  

TRY N 

TRYPP 

POPNP 
PP 

T R Y V P P  

VNP 
POPVP 

P A R S E ( N P O )  IS(TO( .SNP)-) 
C A T (  ' A U ' X * )  t s ( ~ o (  .QSSS*)  )F(FRETURN) 
S S T R (  . s ,  ' T Y P E ' ,  'DCL'> 
SETR(.S,'SUBJ*,Q) 
P A R S E ( V P O )  ;S(TO(:POPS))F(FRETURX) 
SETR( , S ,  'TYPE',. '~t'F-STi051') 
S E T R (  .S,'AUX',Q) 
SETR(.S, * T E ? l S E c , G E T F (  'TNS')) 
P A R S E ( E P ~ )  ;S(TO(.QNP))F(F.RETURN) 
SETR( . s ,  * S U E J * , Q )  ;(TO( .TRYVP)) 
SETR(.S,'PREDO,Q) 
S = BUILDS(S) s { R E T U R N )  
C A T (  ' D E T  ' )  .IS(TO( . D E T 4 ) )  
C A T (  'PRO'] aS(TO(.PFO)) 
C A T (  'NPR ") IS(TO(.NPR)>F(FRETURNI 
SETR( .NP, 'PROP',Q) ~ ( T O ( . P O P N P ) )  
SETR( . N P ,  * P R O *  ,Q) t (-TO(. P O P N P ) )  
S E T R (  .NS, ' D E - T * , Q )  
C A T (  * A D J * )  

a. 

IF(TO( .TRYN-)) 
S E T R f  . N P ,  ' A D J O , O )  a(TO(.ADJ)) 
C A T (  'N ' )  ~ F ( F R E T U R N )  
SET!?( .NP, ' N ' , Q )  
R ~ ~ ~ ~ ( ~ ~ (  f )  SF(TO(.POPNP)) 
SETR(.NP,*PP",Q) S(TO(.TRYPP)) 
NP = B U I : L D S ( N P )  $ ( R E T U R N )  
CAT( - P R E P  ) t F ( @ R E T U R N )  
SETP(.PP,*PREP*,Q) 
P A R S E ( N P ( )  1 :F(FRETURN) 
S E T R ( . ; P P ,  'PREPNP , U )  
PP = BULLDS(PP) ~ ( R E T u R H )  
C A T (  'V * )  t F ~ F ' R E T U R N )  
SETRC .VP, ' v e , Q )  
PARSE(NPO) :S(TO(.VNP)) 
P A R S E ( P P ~ )  IF(TO(.POPVP)) 
SETR(.VP,'PP',Q) 1 (TO( . T R Y V P P )  ) 
S E T R (  . V P ,  *NP',Q) I(TO(.POPVP)) 
V P  = BUILDS(VP) [ R E T U R N )  

TY L E X E N G .  1 
DIP= (AUX)(TNS P A S T ) .  
C A N =  ( A U X )  (TNS P ' R E S ' )  . 
C O U L D =  (EOR!/ l  ' C A : : )  . 
W I L L =  ( A U X )  ( T t l S  F U T )  .I 

THE= ( D E T ) .  
A =  (DET). 
A N =  (UET). 
T H A T =  ( C L I ! ! l ) )  . 
B O Y =  (tl)(!JUP : ; L . t i f ; ) .  
BOYS= ( N ) ( N b S  P L ) .  . 
G I R L =  (N)(tl9!{ L I N G ) .  
G L R L S -  (E'0ItE.I I )  1 P L )  . 
M A N =  ( N )  ( t . l n r i  S L l i G ) .  
M E N =  ( N ) ( t ! U R  P L ) .  
W O M A N =  ( N ) ( N E R  : ; L ~ I c ) .  
W O H E N =  (N) (1132 P I , ) .  
T A B L E =  ( N )  (!:!3R S f  !lC) . 



)ID Y O U  W A L K  TO T H E  V I L L A G E  
D L D  YO2 W A L K  TO T H E  V I L L A G E  
S T A T E  C U E S  
COF?PLEuZZdT STRING:' YOU U A L K  TO T H E  V I L L A G E  
B U I L D  S T S U C T 3 R E  DID 
S T A T E  P F O  
C O M P L E Y E Y T  S T R I N G a  W A L K  ~d THE VfLLACE 
B U I L D  S T R U C T U F E  Y O U  
STATE P O P N P  
COMPLEEE!;T S T R i N C ;  W A L K  T O THE V I L L A G E  
BUlLP S T R U C T U R E  Y O U  
S T A T E  QEiP 
C O M P L E X E A T  S T R i ? : G ; b  X A L X  T O  T H E  V I L L A G E  
BUILD S T R U C T U R E  ( N F ( P R O   YOU)^ 
S T A T E  T R Y V P  
COMPLEE'.ENT. S T R L N G :  W A L K  T O  THE V I L L A G E  
B U I L D  STRUCTURE ( N P ( P R 0  Y O U ) )  
S T A T E  DET 
COMPLEXENT. S T R I N G  a V-CLLAGE 
B U l L D  STRUCTURE T H E  
S T A T E  TRYN 
C O M P L E X E K T  STRiNGt V I L L A G E  
B U I L D  S T R U C T U R E  
STATE P O P N P  
COMPLE3SST S T R I N G :  
B U I L D  S T R K T U R E  V I L L A G E  
STATE T R Y V P P  
~ O M P L E M E K T  STRiNC: 
B U I L D  S T P U C T U R E  (PP(PREP TO)(PREFNP (NP(PET T H E ) ( N  V I L L A G E ) ) ) )  
STATE P O P V P  
C O M P L E M E A T  S T R I N G :  
BUILD S T I S t ' C T U R E  ( P P ( P . R E P  T O I C P R Z P N P  (NP(DET T ; i E ) ( N  VILLAGE)))) 
S T A T E  POPS 
C O M P L E Y E N T  S,Ti?I N G  : 
B U L L D  S S R U C T U R E :  
( V P ( V  W A L K ) ( P P  ( P P ( P R E P  TS)(PREPNP (NP(DET THE)(N VILLAGE)))))) 

STATE S 
COMPLEME?iT S T R I N G  8 
B U I L D  S T R U C T U R E  r 
(S(TYPE Q 3 E S T I I : O ) ) A A X  D D D D J T E E I S E  P A S T ) ( S ' J & J  ( N P ( P R 0  Y O U ) ) )  
( P R E D  ( V - P ( V  W A L K )  ( P P  ( P a P ( P R E P  T O )  ( P R E P K P  (NP(DET THE) ( N  V I L L A G E ) ) ) ) ) ) )  
) 

DO Y-OU WANT TO E X A K I N E  T H E  R E G I S T E R S  ? 
YES 
II 

OT OUTPUT = POP(PATH) SS(OT)F(EXAS\S\MIN) 
E P \ P \ O F  
PCPs 
P O P V P  
T R Y V P P  
P O P N P  
T R Y N  
DET 
T R Y V P  
Q N P  
P O P N P  
P R O  
Q U E S  
DO YOU W A N T  TO E X A X L N E  T H E  REGISTERS ? - C 



Example 2, 90 

ANGAS NOLT PHICASE 

NP 
POS 

AD J  

KOM 

D E T  

PL 

PL T 

NUH 

T H W A  
P O P N P  
EOC 
E&D 

ANGAS LEXICON 

LC-AS') = '(NOUN)(ENG DOG)* 
L<'MAT'> = ' . ( i !s r r~)  ( E N G  W O Y A N )  ' 
L ~ ' F A E ~ A - >  = '  * ( P O S P R O )  ( E N ? ,  M Y ?  
L<'RIZTO> = ' (  A D J )  ( P L  - P L l )  ( E N C  G O O D )  ' 
L < * R ~ ~ ' J ' - F f I J i T O >  = '(ADJ) (P'L P L )  (EMG G O O D )  ' 
L < * B I J I M * >  = [ A D J )  ( P L  -PL) ( E N G  N I f 3 )  ' 
e < ' ~ ~ ' t j - W A N  *, = *(ADJ,) ( P L  P L ) ( E ~ . I S  P I C > *  
L < ' G A K . >  ( J  E N  O N E )  * 

L <  ' U A P  .$ = ( I  t i  T W O )  
L < ' N Y I I * >  = . ( I ) F T ) ( I . , N C  ' I ' I l J ~ ~ ) ~  
L < ' ~ J A ' >  = * ( D l ~ T ) ( b , t l ~ ~  T t ! b ; ) -  
t c ' c ~ ; ' ,  = ' ( D E T )  (E!;'; A )  ' 
L <  * M W A  - 3  = ' 1 )  ( t i  E J L ~ J P )  * 

L <  ' R u L U . ' ; * ?  = ( 1  1 ( i  "AMRE) 
L < ' K I - )  = ' ( K l . ) ( E t l C ;  POS:; : . : ; IVE)  

' E X $ %  



STATE POPNP 
COmYTLE!?ENT S T R I N G  : 
B U I L D  S T S U C T U R E  MvdA 
S T A T E  3 . P  91 

COYPLEEENT S T R I N G :  
BUILD S T R U C T U R E  ( M P ( N O L T N  A S . ) ( P O S P R Q  F A N A H A D J  N A N - ? : A ~ J ) ( D E T  C E H P L  W A )  
1 
ENGLISH: DCl3 M Y  B I G  A P L U R  
D O  Y O U  W A N T  TO E X A M I N E  T E E  R E G I S T E R S  ? 
NO 
I N P U T  S T R U C T U R E  TO B E  P A R S E D  
AS F A N A  B I J I Y  C E  M W A  
AS F A N A  B L J I M  C E  KWA 
S T A T E  ? O S  
CORPLEHSNT S T R I N S :  FAMA B I J I M  C E  MW4. 
B U I L D  S T F U C T U R E  AS 
STATE A D J  
C O Y P L E M Z N T  S T R I S G :  B I J I M  C E  M W A ,  
BUILD S T 8 U C T U R E  F A N A  
STATE DET 
C O M P L E M E N T  S T R I N G :  C E  
B U I L D  S T R U C T U R E  B J J I H  
STATE P L T  
C O M P L E M E N T  S T R I N G :  
B u r m  S T ~ H J C T Y R Z  ~ W A  
S T A T E  NP 
C O M P L E M E N T  S T R I N G :  DID N O T  P A R S E  
B U I L D  S T R U C T U R E  M'dA 
DO Y O U  W A N T  TO E X A M I N E  T H E  R E G I S T E R S  ? 
NO 
1 N P U T . S T R U C T U R E  TO BE P A R S E D  
AS WdA 
AS MWA 
STATE P O S  
C O M P L E . M E ~ T I  STRING: M W A  
B U I L D  S T R C ~ C T U R E '  A S  
STATE K T  
COMPLEMENT S T R e I N G :  M W A  
B U I L D  S T R U C T U a E  
STATE A D J  
C O N P L E M E N T  STRING: MrdA 
B U X L C  S T R U C T U R E  
STATE K O M  
C O M P L E M E f i T  S T R I N G  : pl !A '  
B U I L D  S T R U C T U R E  
S T A T E  DET 
G O X P L E M G N T  STRING: M W A  
B U I L D ,  STRUCTURE 
STATE PL 
C O M P L E Y E N T  S T S I N G  : M W A  
B U I L D  S T R U C T U R E  
STATE F L T  
C O M P L E Y E N T  STRING: 
B U I L D  S T R U C T U R E  M W A  
STATE P O P U P  
C O M P L E X E Y T  S T R I N G  : 
B U I L D  S T F U C T U f i E  YWA 
ST A'-?' E Y 
C O X P L E 3 , F N T  S T R I N G :  
B U I L D  . " s T R i l C W T U F E  P C  AS) (PL M X A ) )  
E N G L I S H : ,  D O G  P L U R  
D O Y O U  W A N T  T O  E X A N Y E  T H E  R E G I S T E R S  ? 
un 



Example 3 
F L ~ v C T I O N  DEFINITIONS 

G,RAP C E F I N E ( " s t ] N v )  
CEFIKF('ESOp) 
CEFJhW('NP[)PINw) 
CEFIREtPPP()') 
G F I F I W [ p ' V P ( ) N * )  
CEFXhE(.XO() 

* S PARSER 
PARSE(S(1) 
OUT('S'rSTRpQ) ( N X ' T , C O M )  

s F A R S E ( N F O )  I S C T O Q , S N P I ~  
CAT(,AUX) :S(TO(,Q)] 
F A R S E ( V F 0 )  rS[TOC,XMP)lFCFRETURH) 

SNP SETF(pS~'SUBJ'tQ) 
S E T F (  t S ~  ' T Y P E n #  ' C C L " )  
FFFSE(VP()) 3S[TOT,POPS)) 
C A T (  , A U X )  tS(TO[,AX))F(FRElTURN) 

IMP EETR(,SI'TYPE'I?I~P') 
SETf:(,Sr'SU!3J*p '(PRO Y O U ) * @ )  a[TO(,PQPS)) 

€4 S E W [  @SI'AUX'~Q) 
SETR(~SpPThS'IGETF(CTN5P)) 
EL7F~,Ev'TYPEC,"C'3 
F E P S E ( b P 0 )  ~s(TQ(,QNPI)F(FRET~RN) 

A X  SETRI,Sr " A U X o y Q 1  
SETF[,SI'ThS'rGETFfoTNS']) 
F X N J I k F D ( ' H A V E C )  SE'TP(IS,'HA",eHAVEe) 
FFRSE(VP[)) 8S~TO(,POPs)lF(FRETURM) 

Q f i P  SETF(,Sr *SUBJ',Q] 
F I t ~ D h P D ( ' H A V E ' )  SE?R(,Sf " H A p r @ H R V E @ )  
P f i P S E ( V F ( 3 )  rS(TO(,POPS))F(FRETWRM) 

PO P s E E T F ( , S I ~ P R E D ~ , O )  
a a E U I L D S ( " S / T Y P E / S U B J I P R E D ~ ~ ]  I [ R E T U R N )  

* NP P A R S E R  
NP C B % T { " D E I @ >  x S [ T O ( , D E T > )  

CAT(*PRQP) rS(TO(,PROl) 
C.AT(*NPR@) t 5 [ 7 0 (  ,NPRIE 
FAFSECES[)I tSCTO(,NPES)l 

a[TO[,PbNP)) 
DET SETP( , N E i I  CDET'pQ) 
ADJ C ~ T ( " A D d p l  ! r ( T o ( , W I  

E E T R ( ~ N P p @ A D J P  M g Q )  

BUkP(@M') ttTo(,ADJS) 
h' CAI( * f i p j  tF(FRETURN1 

SETP(,NF, ' M C I Q )  I(TQ(,NPF)) 
F O S P P O  S E T G [  ,Nfi, *PROCpO) r(%Q(,ADJ)l 
NPR S E T P  ( l t J F I  "NPR5rQP 

XS(SE%I;  [ C C A ~ E b ) t  @FOSYl C H G ~ A M ( ~ N B \  p ~ ~ ~ * c  @ P Q S ? I P R . @ )  I F I : T O ( , M P P ) )  
FAPSEIFSf,)) tF(TO(,ADJ)I 
SF'TPC,?4F , 'POSSf l rG)  
t ; E  = B U I L D S ( * / r J P / ! ~ P P / P O S S . / @ 4  I [RETURN) 

P O P r J F  F A P S E C F S O )  rS(TO( , N P E S l )  
h F  a HUILDSCNP) & ! ( F E r L U P N )  

N P P  F P R S E ( P P ( ) )  IF(TOE,POPNPI) 
S k T H (  , f i E r  "NPPC N r Q )  
E V P P ( ~ N ~ I  esTo(,Npn>) 

P E-0 GFTF('CASEP) b POS* rS(TO(,POSPAO)) 
E F T u (  , f ~ P r  'PPOCpQ1 1 (TQ( r P Q P f J P 1 )  

BLNP CAT('ADJC) tFdTO( p ? d B L ) l  
S E T P I  ,!IF? 'ADJ' p Q )  

z (TO( , F L h P l I  



NPL 

NPES 

HTPP 

VADJ 

VDJPF 

VADJES 
NTNP 
VNP 

V I O N F  
IOL 
A U X B E  

P A S  

P F P P  

F R N P  
TRPAS 

CA?('N') I$(GETF('N0R')rvPL') 2F(FRETURH) 
~ E T F ( , K F I  * K O p Q )  t (T0CQPQPNl3)) 
SETS( , b i F r  'COPP'r C )  
h F  = E U l G D S ( % P )  :IFEIUFN) 

PP P A R S E R  
C''A'I'(@PREPe) ;S(TO( ,PREP)IFCFRETURN) 
FCPPREP'> = Q 
PP -= ' I F F E P  ' Fq'PPEP', N p O  
' ) '  ;S(RETURNlF(FRETUPN] 
VP P A R S E R  
C A T ( . V ' I  ~F(TO(,AUXBEI) 
S F T R (  , V F t  'TtJS'rGETF('TWS')) 
H k S t d A M ( F S * r * A U X r )  GETR('TNS*) 
IS(GETF('VTYP')r'TPANS') 
t S  [TO[ ,TPAPiS)  )F(TO( , I T R A N ] c )  
S E ' I F ( , V F p  'VT'pQI I ( ~ Q ( , V N P ) ~  
S E T R C  , V P t  ' V g P Q )  tETo(,NTPP)3 
CPT("AD3') $ S ( ' I B [ , V A D J > )  
F A R S E ( N P 0 )  ~S(TOC,NTRPI) 
FPFSE(PP()) tF[TO(,POPVP)) 
SETR(,VPICVPPo W I G )  
E U I . ' P ( ? N ' )  : (TO[ , N T P P ) ' l  
S E f R (  ,VP, * A D J g r Q )  
F F P  S E ( E S ( ) )  tS(TO(,VADJES)) 
V F  = EUILDS(VP1 
P A P S E C F F O )  tF(RETUFN1 
V F  = VP Q rtTO(,VDJPPI) 
SE?P(,VPI 'ADJESWpG) t ( T O ( , P O P V P ) )  
S ~ ' I F ( ~ V F r  ' N T N P C J Q )  ~ ( T ~ ( Q P Q P V P > )  
FPFSECIC()) tS(TO(,XOI)) 
F A R - S E I N E  ( ) )  IFCFPWTVRN) 
SETF( ,VP, *OBJ',Q) 
F A P S E ( I O 0 )  lS(ToC,XOL)lF(TOC,POPVP)) 

SETPCQVPt ' X O C , C )  
F A F S E ( N F ( ) )  tS(TQ(,VXONP))F(FRETURH-j 
S E ' I F [ , V F c  *OBJ'rQ) t(TOC,PQPVP)) 
SETR(,VF, 'IO',Q] t (TO( ,POPVP)) 
CA'I('V'r'~LTP) fS(TOC,BE)) 
I S ( ' f E S T F  ( * T Y P E o ) ,  'C*) ISCTESTR(~AUX') @ B E e )  $ F ( T O [ , ' S R Y E S I )  
S E ? ~ ( , V F I ~ V ' ~ G E Z F ~ ' A Z J ) S ' ~ ~  tCTO(,PAS)) 
IS(TESIF(*IF')l P A ~ S E C E S O )  :F (FRETUFW ,j 
NP = Q t(FETURN1 
GETF(,VFp ' V ' , Q )  
S E ' I F ( , t F ,  "TNSr,GETF[fTUS*)] 
C A T  [ 'V') tFCTO(,TADJ]) 
k O R O  ' I N G C  iStTo(,ING)I 
IS[GETF('VTYP@))~'TRANSC) tFCFRETUPN) 
GETF('TNS*) ' P P R T f  tS(TPPAS)P[FRETURN) 
VF\z 
SkTF( @VPr 'AUX'r 'RE') 
S p - T F (  , V E r  ' T M S ' r  ' P P R G ' )  
SETP( , V P , * V C I Q )  
FAPSE(NP()) I S C T O ~ ~ P R N P ) )  
V F  = ~ ~ I L U S ( * V P )  
P A F S E C P F C ) )  ~ F G R E T U R N )  
V P  = V P  0 tCTO[,PRPp)) 
SETF(,VP,*PPNPrpG] t(rO(,POPVP)) 
VP = 

' A U X p r  'BE') 
' T Y F E ' ) ,  '€2 ' )  SETR( , V P p  'TNS', *PPRTU) 

Administrator
Note
Not Clear in the Film



VPES 

TFPP 

F I O  

PNPTS'I  
PNP 

FIOL 
P O P V F  * 
I0 

I O T O  

A D D ,  T O  
XOFOF 

TES 

TWV 

POPES 
END 

C E T F (  'V - ' )  
SETP(;VP,-p~',~) 
FAFSECIQ())*. tSCTO(pP1O)I 
F x ? ~ D ~ P u ( ' ~ E Y ~ )  ; S I I O (  ,PNPTST)) 
F I ~ C ~ h F I )  I'FPOMF) tS(TO(,PQPTSTI) 
FAFSE(ES()) !S(al:Q,C ; V P E S l . j F ( T O [  , C H G S B J ) )  
SETR{weVPc 'ORJV,R<'SUP3')) 
XS(?ESTFI*TYPE'IV'DCL~ FFSET(*TYPEPt*TRPhSC) 
I~(TESTF(*TYPFC),'Q') PESE'I('TYPE','QPAS') 
F E S E T  ('SUBJ'p ' SOFEONE' )  t (TO(,POBVP)) 
S L T P C  ,VPv 'OBJESVr Q) 
V Q  = EUILDSCVP) 
F A P S E C P P O )  ~ F C R E T U R N )  
V P  = V F  Q I (TO( , I R P P ) ~  
SETPC e ~ P ~ * X O ' ~ Q )  
FJNChRD('BY@) ;SCTO(,PNS?ST)) 
F ~ ~ ~ H F D ( ' F P O M ~ )  tS(ToC,PNPTST>>F(FRETURN) 
F A R S E ( N F 0 )  :S(Tol,PNP))FCFRETURN) 
SETP(,VF,'OBJ8rGfTRCCSUBJ*)] 
RESET( 'SUT3dS8 Cl] 
I S ~ T E S T ~   T TYPE^, ~ D C L . )  PSSET(@TYPE~, . T F ? P A ~ ~ ~  
~S(TESIP['TYPE~')~~Q@) F E S E T r " T Y P E r , V Q p A $ @ ]  
I S ( P < ' P O ' > )  tF(TQ( , P O P V P ) )  
PAFSE(IO()) 8S~~Q(8~IoLl>F(TO[,POPVfa)) 
E E T P (  5VFp'10vrQ] :SfTO( ,PQPVP)) 
VF = BUILDS(VP) r ( R E T U R N )  
I N O I P E C l  OBJECT 
F I h C h P D ( C T O * )  rStTO(,IOTO)) 
F X V C h P D (  * F O R p )  rSETOC,IQFCR))FCFRZTURNl 
SETR(,ICI'PREPgpr*TO') 
FARSE ( N F  ( )  ) x S ( T O C ~ X O N R ) I  
S T P  = '10 ' STR I C F R E ' X U P N )  
S E T F (  ,IC,"PREPfpQ) 
F A P S E C h F O )  rStTO(,IONP)) 
S T R  = 'FOR p $TI? 1 ( F R E T U R N )  
S E T R C . I ~ ~ * I O N P . , G )  
Xa = aUILDs(X0) 8 C P E T U P N . l  
C A T  ( 'CLINDp ) 8 S ( T O ( , T E S I )  
F I V C b P D ( @ T O c )  gSCTO(,THV)) 
F X I ; l ? b . R D  C 'HAVING') IS{TO(,ESVP)) 
IE(GEIF[rTNS')rrPPPCO) t F € F R E T U R N )  
FAFSF(VP()) a F  [ F R E T U R N )  
E S  = C ( R E T U R N  
S E T P [ , E S p C C L n I ! J D  ,Q) 
P A R S F  ($0) ? S r T Q C a P 0 P E s 3 ) F ( F R E ' 3 : U R M ]  
S L T P  I , E S P  ' I t J F "  T O C )  
E I N D b F D [ ' ' l l A V F e )  O S I T O ( ~ E S V B I I  
P A R S t l  1 )  O F  (ADD,T0) 
S E T F I , E S p C E S V P B ~ C )  
E S  = BUILOS(@/S/TYPE/SUU3/ESVP/@I n ( R E T U R N )  
S E T F l  # E E ,  * A t l X " r  ' H A V E @ ' ]  
F A R S E ( V F 0 )  r F C F P E T U R N )  
S E T h (  , E S P  *ESVP'~Q) 
ES = R U X L D S I V / S / T Y P E / S U ~ 3 J / A t J X # E S V P / * )  t C P E T U R N ' )  
ES a C t C P E T l J P N )  



F DCJ 4'0U 11lStt4T TO E: :%PIItiE THE PEG1 STEF'? 
NO 
ItjPLIT Z-TFUSTUPE TO BE PRFIED 
I IlltitiT T O  150 
1. I I IH~~T TD GO 
.:'Thi~ I. 
COPIFLEbIEIil ITF'I tit:: GO 
ElJIL-11 ITPI-IIZTI-~FE: - 1 1 T'r'PE L.1 I , UE 1 I.I~F-1- PF 0 1 1 1 I I FFED 1 $ '  1 T i d  PF'E' 4 1 I*;T l~lRt{T-& - 
I I { z  I T ' ~ ' P E ' ~ I C L I  I -l-IE,_I I ~ ~ P I ~ F ' ~ J  I I 1 I IEI'~: 'F 1$'Ft1t,! 13n) 

Ff?E.Z *I .#*.I 3 :I .I .I .I .-I b 
C DO '1'01-J ItlRtiT TO E: :fiM'ItiE THE F'EGISTEET < 

t1u 
I tiP!!T Z TFUC TUPE TO I:€ FRF-ZED 
I THI r i l  TI-FIT I .IRIll '.1"171 Il I lTH HER 
I THIl ib THHT I Z i i l t l  '-t'OCI 1111 TH HER 
lHld t4bT I11 LE%ICOt4 
LE: :ICUli ADil .  TO fiE:OF'T- F'HFIE T'I'PE I TDP. E L I €  TS'Pi 'I'EZ 
'J'E" .- 

Id I2 P-11 ? .-. - AH!?? 
FE.a $LIFE ,TFIL t4G 
1% ! T I  TPHtiZ, tTC4 1 F'H 3T > 
II~Q~;~I$ 3 

ZTf3fE Z 
COlrlPLEMEtfT ? I  WI {if:: HEF 
I :TF'UCTI,IFE: 
11if 'r 'PE DI:LI (:SlJE:J I I ~ P ~ P F O  I I F T i  F F ' E ' S I ~ ~ ~ T  lHI l i )E ' *  
(OBJ fi-riP11;QMP ~ I ~ T ' I ' F ' E  DGLJ 4:KE:J I I I F ' ~ F ' F ' O  I t 1.1 tF'PED f V P 1 T I i I  P H f T l  
r v T  IHIIII tnBJ ~.~{P;PPD 41'UtJl 1 1PF.EP IIIITHI~{F'I,FFIO HEPl 1 1  i 1 1  1 1  1 1 )  1 1  



96 r t w r  STRUCTURE T O  BE PARSED 
, J 0 F l i l m  S 1 : ~ L - I E V I N G  THAT tIfIR'I' IS G O I N ' G  TO TI-IE VILI-AGE: I S  EIYSTCRIOUS 
.iOl-It4 " S E:IZLIEt?II.IG THAT MARY I S  GCIII4G 'TO THE VILL-AGE JS M Y S  TEriIOUS 
SIf'lTL: S 
CL7i rl"I, Eflr3i.4T ST133:PICi : M Y  STFr i  1 OUS 
1IU:l LEI .I; TI\LJCTUI'<E : 
( SL f YPC rrcl, i ! C i ~ ~ ~  ( I F  (E.lrK LICII-li\,! S ( I='OSs ( VF'( TfiS F.'r;CS ( VT r : E L I c v E  ) 
( l3E.i' (NI'" ( COril ' ( 3 i ! f C.1, i ( SLJD J, ( (141 '( NI''~.' Mr;TiY ) j ( F'FiED ( VI-' (kUX I{E ) 
1 I V  G09i lFtF iEf '  I I V I L L , , ^ . G 1 1 ) ) ) ) ) 1 ) ) $ ) ) )  
( P R E D  ( VI'' ( V  EE i ( T N S  T'FiE.2 i ChLI,J M'I'S T'ERIOUG) ) 1 ) 
DO YCSU WAIdT 70 I IYkMTNE TI-IE REGISTERS ? 
NO 
IPIF'UT STRUCTUI7T: TO BIZ F'ARSED 
T l i A J  tIE, EFiOliE tlER 11 751-1 IS SERIOUS 
T l ' l ~ l  I--IE I I I 1'5 SEIXIUUS 
STATE S 
Ct3MF'L.t:Ml11.I T S f R T N G :  S E R I O U S  
L~UILTr STRUCTURE t 
(S(TYT'E DCI,) (SbKtJ* (NF'(CO45F' (S(TYF'E KlCL) (SUEJ  (NF1(I-"TiO H E ) ) )  
( F R E D  ( VT-' t T14S PhST ) ( u f T:I?EÎ II.\ ) C 0E.J ( T413 ( PRO I !El7 1 i N, LI IS I  I) 1 ) 1 ) ) 
z FRED ( VF'( v f i ~  r ~ i s  FIRES i ~ ,LI . J  S E R ~ O U S  1 I 1 
DO YOU WANT T O  EXAhINE Ti4E REGISTERS ? 
?\I0 - 
II!F'UT STRUCTURE TO BF F'ARSED 
TI-IE EO'i' ?!L'E(I~ I t.IZ 'T I-If.: f;L(.52S I S  MLJLLIGAN 
Ti-IE F:OY I:HECII,I~.IG TI-IE G L A S S  1S M U L L I G A N  
STATE S 
CO~-~F'LEH~ZP~T STR JNG : MULLIGAN 
EU-I LK1 $ 7  r.:UCTURE t 
( 5 ( 7 YIZ'C DCI, 1 ( SUBJ C i t  T I  t EjDY 1 ( EMP ((IF' (TNS F'F'RG ( VT EREAIi )  
(,OBJ u w ; ( Z s C r  I ~ I - A S S ) ) ; ~ ~ ~ ) ( F ' K E D  (LIF'(V BEHTNS FRES) 
( f lTNT' i PJ!:# ( N r l R  M l l L  1-1 GAf4 j ) 1 1 ) 1 
DO YOU w n t u  TQ Eitnrm<c I REGISTERS ? 
NO 
TP!F'UT STRUCTURE T O  h E  PARSED 
JCltlrdD S IiEIt!G T t i I N  ' I S  N I C E  
JUIIPJQ4; K:EING TI-IIIJ I S  N I C E  
STATE '3 
COP~F'LEI.II:I~T STRING : NICE 
HUlLLI  43-1 RUCT'UliE : 
(E:<TYFIF, DCI,itSUI!J !f4F1(tJF'R J O I i N m S i * ( P O S S  i L IF ' (U-EE) (TNS F'F'KG) 
( A B J  7Hl l l ) j ) ) :~a(F ' I ; 'CLI  i l : E ) I T N S  I- ' l i 'CS)(kLIJ P I I C E ) ) ) )  
110 YOU W A N T  TU EXAMINE THE I?'I,GISTEI?S '3 
NQ 
J NFUT STF:LJCTLIr*:C: 7 CI CL":'*AKSTD 
T O  I n I wnr; t11 .; rll-iEnM 
rd r:r: fi nnbt wn;; 1 1 1 s  11nEnM 
5 -1.17 T r L; 
I I I S T R T N G  : DIXECiM 
rw 1 I. II :+~ITI.JC T tmr: : 
( I; ( T?I"IT DCI, 1 ( ,I;IJL{ J (NI  ' ( I;OMTB ( S ( 'T Y[.'E 1 C Z1IK.i J 1 ( ET;VF.' ( VI" ( V PE ) 

J I j J r I ( I t I t h j ( E4 MAFI 1 i 1 j 1 ) 1 i ) ( l'*l<L I1 ( VI-' ( V BE ) 
(7.N:; lbfi:.;T) 1 } ) 
110 YOIJ umg'r rn T X ~ I ~ + T . N K  71-11: ,KG 1:;rlir;S 'F 
N CI 
1 I -  5 I I  TC1 DE I"')iRSCTi 
. . I  I I I 1 I , I S  lil. C;I\L.CSS 
I I I 4 I I  I 1 1 2  iil- Clil-ESE; 
E;TttI,E 
C L f; TF: I E4r; f 17ECI;LESS 
LCLl I I.JI :, 1 l i l l l :  1 IJIit-1 
t S (  TYIvr:  D C L )  (!;LI.T,;J I ( U I * ( T N S  iL'PR(; i  ( V T  14liI:t\l\) (OL{-l (i4F1(N IfTSl!ESk))  - 



THE F{QY R u N N I J ~ J \ ] ~ G  TO THE HOUSE I S  JOHN 
'TtiE BOY RkJNl43 NG T O  TliE HOUSE I S  J O H N  
S'1A7E S 
COrlPLEMENT STRING: JOHN 
BUILrl  S TI?UCTUI7E *' 
(S(TYF'E UCI-1 (SUGJ OEP(DET TI-IE) ( id  D o Y )  (EMB (Ul=' iU RUN) (TNS F'F'RGI 
(UFp (I"RI,r-' T CI (Ef1'- C DE r THE ) ( N  I-IUUSE > > > )'> j ) > i P I E D  ( VF' ( U BE) 
<TNS F'RES)(N?I ' IP (I!I:'(NE'R J O I - I N ) ) ) ) ) )  
 TI^ ~ J u  lrJriNr TO EXRMlNE THE REGISTERS ? 
NO 
INPUT STF;UCTURE TO BE PARSED 
K:REklxING I I I S W C S  IS F:ECKLESS 
DREkl i l  1.IG I l lS l iES  IS RECKLESS 
ST'f2T.F S 
CCIFil='LEMi:I!T S T R I f 4 G  t RECliLESS 
BUILD STRUCTURE t 
(S(TYF'E D C L i ( 6 U K i J  tNP(COM13 CVF(TNS T- 'F 'RG)(VT EREAh)(OBJ ( N F ' ( N  D I S I - I E S l > )  
) ) I )  
E L  P J E:E > (TNS PRES) f AT1 J RECIiLESS ) ) 1 
110 YOU WANT T O  EXAMINE THE REGISTERS ? 
NO 
INPUT STRUCTURE T O  BE PARSED 
I WAS TkJIt4liING THAT Y O U  E\F\WEKE CONSERVATIVE 
f U k S  T H I ? . I I < I N G  THAT Y O U  WERE CQNSERVATIVE 
S T A T E  S 
COMPLEMTi4T STRING! CONSERVATIVE 
PUIL'It S T R U C T U R E :  
{SCTYFIE DCI,) (SUFJ (NF'(PR0 1)) 1 (FRET1 CUF'(RUX E:E) (TNS FF'RG) 
( V  TI-/INI<j-CFYRPJF' (NF'CCOMI=' ( S  (TYF'E ICILL~ ( S U ~ J  ( N F ' ( F R O  YOU)  ) 
(F'F:ED ( I 3  E E H T N S  I= 'AST)(ATiJ CDNSERVCiT1VE)))I)))))) 
DO YOU W R r X  TU EXAhII IE THE REGISTEl3S ? 
NO 
TNFUT STKUCT-URE TO BE PARSED 
JOIN w e  P E L I ~ V E D  T D  R E  DELAYEII 
401 i V  WiiS t : l f L I E V t ~ t  TO BE DELAYED 
5 7 k T t  S 
COMPLEI.SEN T S'Tf I NG t DELAYEX1 
BUILP S TRUC'TURE t 
(8 ( TYF'IE TriPhS ) t S~IIEI J SOHEONE? ( PRECI ( :GUX, Blfb> ( TNS P ~ E S  1 t U *EEL JEVE ) 
(CIFJES C S Z TYI"E TT<FI.IS*) (,SUE{ J SC)r?EOl.ll: > I ILZV1.' ( V~?J( A U X  Pic) ( T PIIS F'I"11T 3 
( U  DELAY) (C1-E.J ( N F  ( ~ t I = ~ l 7  J Q l { ] g j  > >  j ) 1 > ) 3 1 
DO vDU WRi$'r TO EX#+MI IJE 'THC t7FGTSSTETiSj ? 
ND 
rbrrur  S T I x u c - r u l x  cu EE pAflSED 
T.Hi?T tie E E-IER IiS 31 1 W A S  SI,RI.OWS 
TI-lhT HE t : f T ~ l i E  l711SR IC1I S1.f YhS' SERIOUS- 
STATE S 
COMr.'LEHISl4T STRT'NG $ C:ERIOUS 
B U I L D  STI2WCTURE t 
(S $TYPE lDCld) (WC J (WP( COI.IR I S  (TYPE DCL, 1 (SlJp, l  ( 1  HE) j I. 
(F'ftED (V17'fifNS ~ A $ ' J )  ( V - f  G R E h l i )  (OIIJ (I),F'(FBFiD H ~ K )  ( N  D f S 1 - l ) ) )  ) ) I ) ! )  ) )  
W R E I J  V E f ,  F.h:;T) ChLlJ I;Efi,ID,US:) 1 ) 
DO Y O U  WANT i ( 3  .EXtlMINE TtlE REGIGTERs ? ' 
YES - 




