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Slho s Y

)y e glin )y Pascal ob) alde Sbe s )y S 4l

Function Scanner: TokenType
Begin
Case Ch of
‘+’:  Ch =getChar (); return (Plus);
G Ch = getChar (); return (Semicolon);
Ch = getChar ();
If Ch <> ‘=" then return (Colon);
Ch = getChar (); return (Assign);
‘A7
IDstring = Ch;
Ch = getChar ();
While Chin ['A’..’Z’,0"..’9'] do
{
IDstring = IDString + Ch;
Ch = getChar ();

}
Return (Id);

End

V=Y Aa Ui

Yo 3 R ) ) oile L3S a5 Finite Automata b o sie ) ol <l s o3
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@Push STT

% @Push 5TI
@E

&

.

ol ol 1) 53 (398 sledl K a0k oaliind e seda sl 5

sti;:=Topss;
Popss;
sti,:=Topss;
POpss;
M[pc].op:="+;

M[pc].oprl:=st[sti;] dscp.adr;
M[pc].opr2:=st[sti,] dscp.adr;

Release(sti,);
Release(sti,);
Stii:=gettemp;
M[pc].res:=[sti;].dscp.adr;
Pushgs(stiy);
St[sti].dscp.Type=RT;
Pc++;

Push sti:

pushss(sti);

Push sti’ :
If Symyab [sti].DSCP := NULL
MakeDscp (ic,ICV);

Pushss (Stl),

Then

10
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.J}:‘saaduiu\ * )ilqr_ J\ 13 +J§JA:‘—

A

3

Symbole Table 2= STsM_Table <2 M« 35 wsetasledls) 2
igh eodduiaf ) 0 4S 28l e

CheckType abibugioaiods She 4aasibl TYPE s Bk Jus o
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DCLS:

()=

@inDCLon

@inCLon

TDCLS var
E— —>
@inDCLon

CDCLS:

.2ib o« Variable Declaration <3« VDCLS 5 Type Declaration

i TDCLS 5 Constant Declaration —ase CDLS YL <l £

@inDCLon

TDCLS

O

@inDCLon

id

@lnDCLoff @setDSCP
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VDCLS:

@inDCLon

id o[ 2 : >
@pushSTI 'Q @inDCLoff

(ol ol W 4 Gisse 2 STYPE (s 5a30 505 <l K0 da gl
O i | 5 INDCL (esee yxie @INDCLOff 5 @INDCLON (=560 s\l 5

sl 303 50 YL sledl R aseie sledl gy aut | 2€ o (FalSE) isla 5 (Trug)

Make DSCP:

Symtab[ Topss].DSCP := Make DSCF(ic,ICV);
POpss ;

Sa ) » Descriptor alé ¢fiale Make DSCP(ic,|CL( @l 4dida 48 1€ aa &

i a (iC) 5 i

Set DSCP:

Symtab[Topss].DSCP := Symtab[STI].DSCP :
Popss;

Copy DSCP:

Symtab[ Topss].DSCP := Copy DSCP(STI) ;
Symtab[Topss] .DSCP.adr := ADR ;

ADR + := size of (Symtab[Topss].DSCP.type) ;
Popss ;

16
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.20 o« Descriptor alé 2 S (S Copy DSCP &S

: LELJ'“" LSL“JBL“‘ q‘)g

if BE then ST else ST,
@ '@ > @COmpBR®oome

Il (e 3L oad Cule if (AT Lidlse (aé Match b 358 i S )
2231 A 4y (p yad () gim () ‘)A\‘)gea.n‘)‘\s.lj.&‘;abﬁuh\ if oLl o s ) Endif

Cand oad X

P A
A any )y if.LLthen...else...endif Jtials <l S

D (oAl
S e @38 Ba Sile 5 LI BE < A

ol Je8 0B e not not <ole s Jsd 8 and not s or Not < e 4S M€ 4 &

: A

AR i Bl Semantic Stack 2 253 ) s e ST A4S asi€ (e ()8 any 45 () )
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Pl ) G gadif b Al e sgde sl 5

BR:

M [pc].op ;=" BRZ’ ;

M [pc].oprl := Symtab[ Topss] .DSCP.adr ;
Pushss (ppC);

Pc :=pc+1;

CompBR :

M [Topss].opr2 :=pc+1 ;
POpss ;

JP:

M [pc].op :="JF ;
Pushss (pc) ;

CompJP:

M [Topsg].oprl :=pc;
POpss ;

¢ 2l S P BE AS (Sosa 3¢ iy (o0 @BR (osgdee ) s 448 S8 uSan g
o O s JEM-Table ,2 1) else ) am @jlie 40 i) siws 2k LIS
Dsed 550 ) Whsag0a S a3 Semantic Stack U2 1) Peial ¢ Cad a glae Slad (i

0o Jt)BRZ ) sis o 52 2lé @COMPBR = s¢de Jl s,y 02 538 e ) se BRZ

L gh o Pop « Semantic Stack ) pcs s Ja\S (Ui
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Ll Baba i @COMPIPs @JIP el 51 230 0 llas (gaan

D (oAl
s ) if.then....else....endif (b s Bl o« seda sled 5

(A
A g T e seia sl 55 5028 auy | Assignment <l S

Q@\J‘

: Symtab 2 4l <. Descriptor b S Sa

.ub ¢ b« type ¢ adr : cud oad JS0E Cuand Jlea ) 4 T S Descriptor

ag-Ib*sh 4kl ) 3l ) Jaie 53,8 e S (@) ) s Sl g 58 oY cadr o

2 )2l s sadl ) Gl as [b sl (285 s d e g G adad ) 2 2ed e dla
Al e 4l ) e

c ASSS

ol 350 L (23 Lol S o e (3l amg a0l e s S0 LT AT e

(- pga Dbreas (5 s Al (5 Allisa o) L208 (e I
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Al G iy el
il ) <y ey Sy 3 4l iy a4y Jagy pe il R

STYPE :
array of
—> —» 1
@_’I@—@ @lb @ @ @ub @ @ compDSC
STYPE
D ) e YU R e sede sledl s
MAD :

Symtab[Topss].DSCP := MakeDSCP(*array’) ;

O 3 ead aialu Descriptor . 20k (= 1) 4l Sa Descriptor 2l MakeDSCP &b

3L o NULL 4y e gl la e Crand

Symtab[Topss].DSCP.Ib := ICV ;

ub:

Symtab[Topss] . DSCP.ub :=ICV ;

CompDSCP .

With Symtab[ Topss].DSCP do
begin
type :=Symtab[ST1].DSCP.type ;
adr := ADR-Ib* sizeof (type) ;
ADR := ADR+(ub-Ib+1)*sizeof(type) ;
End
Popss ;

20
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D (Al
aS s jaea€ ey bie) ae So 1,150 1,10 oo L Scanner YL <l £ 5

J) () 4S 23S #Olal 5 sk |Gl 8 0583 ) e dae Sy ol Ul Parser

Rl ik

Dl gl i R ki ol e s ST sledl £

A e s ma a (B T) WS 4

Pl ) s YU sledl R e sede sled 5
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assign :

STle:=Topss; Popss;

STlins :=Topss ; Popss;

Rt := CheCkType (\=\ , ST'e ,ST||_H5) ;

M[pc].op:="=";

M{[pc].oprl := Symtab[STI ys].DSCP.adr ;

M[pc].opr2 := Symtab[STI].DSCP.adr ; Release (STly) ;

array :

STle:=Topss; POpss ;

STl :=Topss ; Popss ;

RT := CheckType( "array , STl,, STle) ;
M[pcl.op:=*";

M[pc].oprl := Symtab[STI].DSCP.adr ; Release(STl);
M{[pc].opr2 := Sizeof(Symtab[ST1,].DSCP.type) ;
STl :=GetTemp (Cint’) ;

M[pc].Res := Symtab[ST|+].DSCP.adr ;

Pc :=pc+1;

M[pcl.op:= "+ ;

M{[pc].oprl :=Symtab[STI1,].DSCP.adr ;

M[pc].Res := M[pc].opr2 := Symtab[STI+].DSCP.adr ;
Pushss (ST+) ;

Symtab[STI1].DSCP.type := RT ;
Symtab[STI].DSCP.adr + := 2¢;

S E s gl STl 358 JVs) 0

D A
S e G S Aa ) Cole ) LS
A[B[I+J-2] :=A[-1]

22
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: (Scanner) <ol

sl oadl ) o J8l by Scanner < <

Pl ) a4 3 e o3 s e O el Sl S ey ) KD

Function Scanner (ch) ;
1: Case ch of
Blank : whilechin [blank, eoln,If] do { read (ch); goto 1;}
‘+' . read (ch); return (pluse);
‘7 o read (ch) ; if ch="=" then {read (ch); return (assign)}
else return (colon);
“{*: while ch<>‘}" do read (ch);
read (ch); goto 1,
‘" ogring :=""; read (ch);
while ch<>*""* do { string +: = ch; read (ch);}
read (ch); return (SC);

23
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‘0.9 [ ICV :=0; string : ="" ;
while ch in['0"..’9'] do
{ ICV :=ICV*10+ord(ch) - ord(‘0’) ;
string + := ch; read (ch);

}
Find ic Symtab (string); return (ic);
‘A’.’Z' : gtring:="": while ch in ['0".’9''A’.Z'] do

{string + :=ch ; read (ch);}
if INDCL then {putid symtab (string)}
else Token :=find id Symtab (string); return (Token);
endcase
endprocedure

D A
4 € ~3al 55k ) Scanner SIS

.......... Cysads 2505 N Sy ¢ andly 408y 30" A g 4l ) G50 (<
R D L I PP P B -
Ay adaF L s 5 d * L laComment (<

s 3 K 38 %y [ 4S uiS4n

(Canonical Derivation) : e sil8 (3l&15

(Leftmost Derivation) < (3Ll

g o QAN sy (6] e (p p e Gew o Lo o
(Rightmost Derivation) : <l y (e

P e QAN Jansy (g1 e () s dann Jba 0

24
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(TopDown Parser) ;> 4 JS b bl

Procedure TDParser

Pushps($s);
Token:=Scanner;
Loop
Case Topps of
s>y
Prod:=Getproud(Topps, Token),
If Prod=0 then Error;
POopps;
Pushs(RHS[Prod]);
Seeds

If Top ps<> Token Then Error;

Popps;

Token:=Scanner;

$:
if Token=$ then EXIT
else Error;

Osic )y F el sy ey QL aasS 8y yiSed 23 a5 Lo 35§ -)
a8« » Token

A8l 4l ol Qe o sd e iR aidy 50§ S I 1Y

A8 e g e 15§ s Getprod @6 -Y

35055 Topps ey G a8 2 o AT 1) sl Gioaeld Getprod g -¥
.Sl Token

Gaulie 2 g3 pac B (S Jadd) iy S ) 5 ad i eac 8 (S5 4S ail ) 45 K 44 Getprod S-0

25
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ésy‘)lﬁqﬁﬁﬁéca&\aBacktrackghuﬁjmuésy)go\}jsm(m\_j
Deada) g8
Al Sl 8 ) 5 eSe (a4 adgiae) 84S Gl Jaa RHS-7

Pl se ) D sa 4y (b Sl Aol ) RHS s Jhe O sie 4

Prod Num | Products

ET

OINO|O1DWN| P

58 a0l (oasede sledl 5, ) S 25 ) » Code generator (CG) ) -V

Procedure CG(action)
Case action of
@add:

: Ol
AL (M S S 6 "Oh)e N " Cend 0 f ) sed B8l JhAll )
28l (398 oy 4o 5ok L804S anS Jaasi g e K4yl e K00l
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S JdSIHRHS Jsan s S adlal oaly ) e 5dd S0 1) e sebasler 3l

s

L) lal da e ) dsas ¢ audbaidly )y ab*cales 255 2 S

PR e L a4 ISl il

s Jlia

PS 49 | Prod SS X
23505
$SE atb*cy| 1
$SE'T atb*c$| 4
$SETF atb*c$| 7
$E T id @pushsti atb*c$ STl,
$E T id at+b*c$ ST,
$SET +b*c$| 5 |STl,
$E +b*c$ STl,
$E @add T + +b*c$| 3 |STl,
$E @add T +b*c$ STl,
$E @add T F b*c$| 4 |STl,
$E @add T id @pushsti b*c$| 7 |STl,
$E @add T id b*c$ STl,, STIb
$E @add T° *¢$| 6 |STl,, STIib
$E @add T° @mult F * *c$ STl,, STIb
$E @add T° @mult id c$ STl,, STIb
@pushsti
$E @add T° @multid c$| 7 |STl,,
STIb,STI,
$E @add T° @mult $ STl,,
STI+,STI,
$E @add T° $| 5 |STl,, STly * b,c,T
$E @add $| 2 |STl,, STt
$E $ STlT +aT, T
$ STl;

27
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A e L) (e sgie sledl 50 40 Do s e 0l A $5 SlaS (XS 4y Ja g e () S Y

.&onw\J&fﬁJdbﬁaduﬁw\ J.J)Sadclﬁa‘)w Produ)l.»_ﬁ“

2 (oA
A YY) ol SL1, a%(b+c) sl Bl

D (oAl
A LS Jeaa pa ) aadig )l a*(b+c) sl b

: Getprod &b (s b oaly
Dshiled, i€ eodlitul Parsetable sU4 Jsa 31 Getprod bt s b ealy )
Sl st sl aS o)l Token sTop ps 2505 52 Getprod @b ms b J& 348
Glai ) ulie Al Gl lgag s da il 358 ol Gl b 28 L e el Jsos
AR e 20 Osie 4l Al O 2 3sa 5e 230 5 el e
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