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L For input string %, cowthrutk o parte free

2 Apply sewmanhic rules +o evaluate otfributes ot enth wode in
the parse ivee (i follows)

Suppose a node N in a parse tree is labeled by the grammar symbol X. We
write X.a to denote the value of attribute a of X at that node. A parse tree
showing the attribute values at each node is called an annotated parse tree. For
example, Fig. 2.9 shows an annotated parse tree for 9-5+2 with an attribute
t associated with the nonterminals expr and term. The value 95-2+ of the
attribute at the root is the postfix notation for 9-5+2. We shall see shortly how
these expressions are computed.

expr.t = 95-2+
/ \
expr.t = 95- +‘ term.t = 2
/ \
exprt =9 -| term.t =5 2I
term.‘t =9 5‘

Figure 2.9: Attribute values at nodes in a parse tree

Synthesized  aktvibouve: ¥ akvibwte's valwe ot o parse -tvee wode N
it determined from oftrioure volnes ox e Caildren of N ond ot
N e\t

- wn be evaluated dur'ma tingle otom-up troversal



Tnherived  odrionte:  f oadviowte's valwe ot o ‘msc.—-h‘ee node N

is determined from oXrriowke volnes ox e ?arev\\— of N, N irse
and Nt S b\\‘nﬁs

Example 2.10: The annotated parse tree in Fig. 2.9 is based on the syntax-
directed definition in Fig. 2.10 for translating expressions consisting of digits
separated by plus or minus signs into postfix notation. Each nonterminal has a
string-valued attribute ¢ that represents the postfix notation for the expression
generated by that nonterminal in a parse tree. The symbol || in the semantic
rule is the operator for string concatenation.

PRODUCTION SEMANTIC RULES

expr — expr; + term | expr.t = expry.t || term.t I
expr — expry - term | expr.t = expry.t || term.t I !
erpr — term expr.t = term.t

term — 0 termt = '0’

term — 1 termt = "1’

term — 9 termt = '9’

Figure 2.10: Syntax-directed definition for infix to postfix translation

3In this and many other rules, the same nonterminal (ezpr, here) appears several times.
The purpose of the subscript 1 in ezpr; is to distinguish the two occurrences of ezpr in the

productioﬁ; the “1” is not part of the nonterminal. See the box on “Convention Distinguishing
Uses of a Nonterminal” for more details.



SDDs

cocth production A - i ossocioted with o ser of sewanwhc
ru\es
b:= $(e5 Coyery ¢)

- . fuathion
- b either @ or oD
) Synthesized artribwte of A, and ¢,¢,..., Ly Ore Oftriloutes of

srammar  Symools of prod  h-al

) Twnherited ottrivure of o Qrommar  symbol i o | are Cisla,... 0,
are aviribukes of orommar fymbok in o or atribures of

Production Semantic Rule
E—> E+T { E.val = E .val + T.val }
E—> T { E.val = Tval }
T—> T *F { Tval = T,.val * F.val }
T— F { T.val = F.val }
F— num { F.val = num.lexval }
F— id { F.val = id.lexval }

Lot nown-ferminal  associoted with o swﬁhes'\zeo\ arribure  val

Terminale assumed +o have syminesized oxfribures supplied 'y the
lesical omalyzer



Example 5.1: The SDD in Fig. 5.1 is based on our familiar grammar for
arithmetic expressions with operators + and *. It evaluates expressions termi-
nated by an endmarker n. In the SDD, each of the nonterminals has a single
synthesized attribute, called val. We also suppose that the terminal digit has
a synthesized attribute lezval, which is an integer value returned by the lexical

analyzer.
PRODUCTION SEMANTIC RULES

1) L—-En L.val = E.val

2) E—E; + T | E.val = E;.val+ T.val
3) E-T E.val = T.val

4 T—-T = F | T.wal="T.val x F.val
5 T—>F T.val = F.val

6) F—-(E) F.val = E.val

7) F — digit F.val = digit.lexval

Figure 5.1: Syntax-directed definition of a simple desk calculator

SOD that involves only synthecized  odiritowres
- wdn tule (ompwres  an pdiribute  for NT or  gred  head From
okkrilowreg  of \oody of \m)d

Evalunkion  order: sewaantic rules w S- Mivioaked Ocfinifion tan be
evoluateh 0y bortom-up & Post-order tawersal of fne pavse tvee

L.val=19
E.val=19 n
|
E.val =15 + T.val=4
|
T.val =15 F.va‘l =4
|
T.val=3 * Foval=5 digit.lezval =4
|
F.val=3 digit.lezval = 5

digit.lezval = 3

Figure 5.3: Annotated parse tree for 3x 5+ 4n



Usefwl fov  expressing dependence of o conthruct on dhe  owrext
in which i+ oppears

Order n  which inherited attribwtes of  cwildren ave computed i
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euoluotion ovder fiv  inherited SDDs: camnot perform o simple
precvier +vaversal of pavte tree

Tuherited  atdvibutee o do not o\epew}\ on f‘%"‘\' cthildten:
can be evawated oy dassical  preovder

Example
SO0 fir type declarations

Non terminal : syntih oy determined by eyl
in e dedaraiim

Peoduthion :oostodoted wWith  Semanic  rwle
wihiidh  tett  innherived odtr

Production Semantic Rule
D->TL { L.in = T.type;}
T->int { T.type = integer; }

T -> real { T.type = float; }

L->L ,id {Ll.in= L.in;
addType(id.entry, L.in); }
L->id { addType(id.entry, L.in); }




fwnotaked parse “vee Bsr  inpwr

/D\

T.type = real L.in= real
real L.in=real ids3
T e
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idy
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&)epwqu&- Grogh

© Mosk aeneral tednique Wed Yo evoludte SDDs wika loobh
syrthesized  awd  inverited  adiribwtes

Shows interdependencies omeg odtve  of vowious wodes of parse

tree

- There s 0 wode fur every otribute
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Dependenyy rule: i b e—c , need o fire semantic vwe v c
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G: Cowsider example of SDp fuy type dedarorions . CLomewuck
awnotoked pavse tvee and dependevicy grogw fsv  inpud
real idd, \2,id3

Production Semantic Rule
D—->TL { L.in = T.type;}
T— int { T.type = integer; }
T — real { T.type = float; }
L— L ,id {Ll.in= L.in;
addType(id.entry, L.in); }
L— id { addType(id.entry, L.in); }
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Q. Wil ¥ne #ollow'u\a WD wirw withn Dy ?

OA—BD { Ciz AS *B.s +Ds

Bi=Ci #25]3

/A.s \1 et o wycle
.9 l D.g
.. -~ C-l

iy F28eD {ci=hAS«p.i +DS$
Bz C.i*23}

A
/
B3

B..CoL

.8

\« n cle
D.g %
L

Design SDD as  $-Aftvibwked  SDD



S-Mvibured  Definitions

Can be evoluared by O botrom-up parter Covoiding  constrruckion
of dependenty ormph)

Parser Weeps volmes of :\dv\w\esizd atbribures Ty stack

whenever o veducrion it mode, avr for A tompuizd
o odtr of o (whidn ogpear o Stocw

S drodlatuy Ay S- Mdtribwred  Oefinition  can  be  implemented by
exrending - thad of LR parser

0. tvaluate +he (—‘ol\owir\a (DD foy  inpwt  B4kkS

Production Semantic Rule
E—> E+T {E.vaI=El.vaI+T.vaI}
E—> T { E.val = T.val }
T—> T, *F { Tval =T .val * Fval }
T— F { T.val = F.val }
F— num { F.val = num.lexval }

€

€ T

L\ /Y

T 1T « €

{ ) V
3 ¢ nm
| L



g-vol

VAR

£ -vol Tyl

| /L \
T.vol T. vl Fvol\

| | l
F.vol F.vol num. lexvol

! !

nam. lexvol nam. lexval

®

g.vol = 22

LY @
M eval.z & Tyal =20
\ 2N
@ Tval= () Tval-y * Fvol (M) =5
L | |
@ Fvad-t  OFVal:t  pamleval (B

L L g

O nam.lewwal — nam.lexval(®)
=% =L



0 Weixe SDDs o unt 0. of 4% n o Binary namber

L= LB\|%
B -0]|I
Troducion Semanhc  Rule
L= L6 {L.wun-\' z Li.Lount + B.count;)
L= & {L.count = B.Count s
890 { 8.ounr =031
Bo1 {o. wount = 151
L.count =2
N
L.-coun¥ =2 L. count
/ \ =
L-ounk =|  B.count
|
B (%uf\l'
Q. Write

Sxar\\-m Dicected  Dehiniie d  wlulate no.of 0's
n o binary no

L2 LB|%
B-o0]I
Troducion Semanhc  fule
L= L6 {L.count = Li.Count + B.count3)
L— 8 {L.count = B.count ')1
&90 { .counr =133
o1

{%. ount =0',l



Q: Write SDDs 4o caltulate no. of Wik n o binary no.

L= LB\%
B =2 0|1
Trodwchon Semantc  fule
L= L8 {L.count = Li.count + B.count3)
L= 8 fL.count = B.count;}
890 { 8.counr =451
o1

{e. wount = 15}

6: Weire 8SDD 4o cwomvert bir\oma 40 decmal

L= LB\
B =20]1I
Troduchion Semanhc  Rule
L= L b {L.val = Lival ¥2 xR .valld
L 8 LL.val = &.valy}
820 L8.val: 03}
o1 {B-vo\\p\',l

Q: Write SDDs 4o Convert binary frachon Y0 dedmal Arochions.

L-> 0.0
0> D08 (&
& 0|l



Troduchon Seanhc  fule
L D..0, {L-val = 0,.val + 0, .val /(2" 0,.c0unY) -3

09 0,0 Lo.val = O, vl %2 +%.val
D.count = Op.unk + 137

D¢ {o.val = &.valy
D.count = 133

220 {e.val =051

69 | {Bval= 1%

O Writz on SDD Yo wwnt ¥ae wo. of ‘olanced ?aren*fheses

S= (| a

Produchm Sewatic Rule
[(EONATY) {S.count = $,.countx13}
8- o Ls.count =057

O: Write SOD Yo  conwvery wnfix to ?osﬂ:x
Eo E+T\7T
T T+F |F
F =2 num

Produchm Sewaahic Rule

EagqsT { printe(t+") 5%



€T

T -5 1*¢ Cpvindd (425}
T F
f = Nnum &Yflf\*e (“'/.A",‘\uM-\ex\ml)ﬁ

8: Spp Lox expe invo\v'w\g + awdh iy or Hood o?erow\ds.
(Determine type)

Giraommas g)i ven

E2E+T |\ T
T ium . AUm | num

Production SewaXic Rule
€E2E+T {
if (€, type == floot || Trwpe == Hoat) |
€. 1ype = Hoar;
y
else {
} e.-\'n?e —.-ln'\'}

1
€T Le.type= T.4ype 3



T2 aum. num {T.hape = float 5 3
T fum {Taype = int;}

8. SDD +o idev\h'{f“ 5‘8“ of evaluated expression (complete he
toble). Show parce *ree fox  inpur  2%-3  (ond anwotated)

Produchion Semahc Rule

S$— € fS-Siﬁn—. E.S\'ay\-,’;

€ 2 num { i (hum.lexval < 0) e.sign = PoS |
else €. S\Bﬂ H NE(,.) 1

t - Y€, {E.siavn 6\-si3n',.ﬁ

E = -E,

{ it (.G,-sian == POS) €.sign = NEG),
else E,siav\: Pos 3

€ € «E, {ig CE,.siﬁn >3 €,,.s\‘aArﬂ E-siﬁn = oSy
else E-sign = NEbs ]
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N
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wum . lexval l

num:lexval
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2. Extended swvw\es'mo\
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Fermal  definten:  SDD it L-addribured i€ eatn inherited okty
of X{ w Ao X ¥y .o Xi.o X O\P,?MAS on\s on

M of sumbokt Yo the lekr of X;  (X,,Xqs.- ;X5 )
2. Tnherited ovkre of &
- Twherited attrivwies of  L-oktvibuwted definihons ean e Cow\yvd'ed

by & xrovergal of paree tree

Q: dDrow Dby v the Qrommar

A— xy
X< a
Y a
X.i = A
v.i = X8
n.g = V.8
Al
A.S
/N
P
X.§ A



input = 3xs

T-oTwF
T f
F = aumn

T.val

/)N

TN\ * F.val

l

f.val

num:lexval

num-\exy ol

fuppofe  inpwt = 3*s% 10

Tval
VA"

f.vol 1 val

nam.\exval

num.éxval

b | T
i €.val v l

T FT
T =« fT |\
F 2 aum

T.val need both
/ \ . fec vauly
F.vo\ 1’.\!&\
l / l N el
nam.\exval  » L
€.val A

num. léxval

(lef+- assouative)

N sl

l
A

nwm-l2xval



Q. Wrive sowmantic rwles for  L-oktyivwred ¢DD.

synth : val
T2 7 inherited: ival
> %61 | A
F - aum W= 35% |0
Produchion Semanhc  Ruleg
2) 2 . .
T FT {Tival= Fval,
T.val = T.valy i
T £ 67 {1).wal = TLivel # f.valy
Toval = T val 3%
= A {17 val= Tlival;d
€ - aum fe.val » num.lexval 31
T A2 0
| [\\ l\r . I /7 \\ @
¢ ’ [ 1}
F AN 1 ' 1 .=
\ AL _l- _ z@ \j ’\,@; N , ¥ .
('D 1 t T @’ \
nam PRI PR Ny
T b A ‘
r ¢ ,'©u— 1:?_—_, -
-1-7 - ™l ®
© | owm A
- 'l" Gualuarion

| nwm evokec



2% C» |0

: gr\, c’,,'@»_ l@«;m :
® sm;m ‘°': [,")‘
g (M nwm
lo

Q. Remove left {'\“‘{"’T."\G

E-> e+T |T
T Tx¢ |f
£ = num

€ T¢
€ +T€ | A
To¢17
1> «€T |\
£ 5 num



0. Complete +he semanhic

rwec for  Yae  L-odributed  SDD.

evoalate £ the inpwr  34Sx 4
Production Semantic  Rule
£ T€ { €lival = Tval,
€.val = E’.vu\') I
€’ — +Teg { g, . ival= £ ival +Tval,
e.valz €. val;}
€- A [ c.val = €.ival;}
T = T { Tl = Fvaly
.val = ™ val 3}
T * 1) { 1) ival= Tival € Fvaly
Tval = T valy
T'—> A { Tval = 12 imm\-,}
f - num {F.var= num_lex\w«\ﬁ
2
4
p \
Vo N
¢ .1 +/ l €
Voo T
num
} F/ \%’ :
N
VY l\"



8: Twpe dedlaration - add to sbm\ool Hable

int &y Aifributes: type — ¢
nt a,b, $kovage —w
D—1TL
Lo L, id | id
T - int | flont
D ®
2 \i @
T 8 K
L N
® iny l/d& id
® !
id @
froduction Semantic  Rule
0—TL {Lie=Tits
L.iw = Tiw; }
L=, id { add Symtodo (id. lexenhy, L.id , L-iw);
L.ikz Lit)
Ly.iw= Liws]
L— id T add Symioo (id. lecentry, L-id , L.vo); 1
T— int {14- int )
T.w- l(')’k
T — float {Tt- $loot;

Tw %3'7'\



8: Type declaraiion  With  arrags

nt — teint , W=}
int £3] —> t= array (1, ink), we 2%¢
ik [1303) T2 t = arrap (2, array C3,int)) ,wW=2%3*}

nput-= int€2302]

T BCL T
2 int| Hoat «/ \J
C- Coumd C | A
C.
L/ »\ c
ior C aum O L j l
am A
Production Semantic  Rules
T- B¢ (c.=8.t,
C.iIW = 8-!&')
R = in\ { &4 int;
Bwek )
8 - Ploat { &&= floak;
g. W= 3')}
C - (numd ¢ {Cp it= armbf—num-la&\m\,('.-ik)}
Ci-(w=num.lexval * C.iW}
C-k’- C‘b7
C-w- C,.w',l
cC M)
{ebeCit,

Cw= C.iW )1



ABSTRACT SYNTIRX TREE GENERATION

253 %S
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T TS
nam | 2 *
/,___J
w2

6 (owvert aromma Y Yo &ST

2+3% g

€ E+T|T €

T Tx€ |F / i,\

= num € t T
L 1S
T T..* €
! l L
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Produthion

€ > e T

E-7T

T TeF

F9 aum

Semanhc  Ruleg
€.node = new Node (*+°) €.node, T.node) )
€.node = T.hode)
T.node> new Node C# 7. nede, Fnode)
T-node = F.node:,

F.node = new Leaf (num, num.lexvaly

Tutermediate Cwachine - independent) code  generakion

© Atbributes: oddr, code

Medod Yo create )wmrp

$o on

voriobles = new Temp() = tl, next 1,



6: SOD 4o oenerate invermediare code for  expressions

$-1d =€ inpwk =& =bt-C
€ txe
€ -€
- Ce) g
€ -2 id L \s
id L
/ 1 >
€t < c
) N
on-the-fly code i - €
g)elr\ero\hcm Pn\r\\'[%eh L
code  wWithout Stoving i
C,wmﬁm.g) e
Production Sevantic  Rules
85 id =¢ S.wode - oen (id.name “*“G.a.dd‘-)')
€ taxe, C.oddrz new Templ),

€.tode = gen(€.addy V=" graddr “+" € .add) 5

€ -g, €.oddr:= new Tewpl);

€.code = gun(g.oddr “=" “- " €. addr),
€ - CE) L.code = €.code )

¢.oddr ~ c|0~d—d{’
€ - id Eaddr < id.name ;

6 wde P n.

2



6: \)m\& coneat  operater — ||

Produckom Semantic  Rules
3 id =k S.wde = Cuode || gon lid-nome Ye"C.addn)
€ Eag, €.oddr: new Templ();

C.wde: €.ode || €q.c0de ||
au\cg.m‘. w_n Gl.aidf W ev"«“'))'

€ -g, C.addr= aew Tewmpl)

C.oode = €code | gen Ce.oddr “=" *- 1 € addr)y,
€ - CE) L.code = €.code ')

¢.oddr = € 0ddf
€ —id E.addr < id.name ;

G.wde P .

b}

B. onditignal bravxr,k‘w\g)

C.krue: Wherz 4o 60 when € s true (inwerired akve
c. false : where ip a° when € & false

c.oddr: i %M‘
C-wdg :

C—-> g rel €,
re\ » >
el & <



Aroduchion

el — >

rel — <&
tode
addr
code
addr
wode

addr

Semanhc Rules

{ ¢ oddrz new Temp())
C- code= oen(C.addy “=" € .addr
nl.oP €,.addr) |
gen (Mif? C.oddr "goto”
C-frue) |
oen (“goh” Chalse) sy §

{ el.op =" >"3%

{ rel.op= ey}

nexx

trwe
folse



$ - it (o §

| C-tue
tcode | ctalse

C-hrue $,.code

C-false
< S.next

S if (O 8 elce §,

| Ctrue
de |
C.co
_ C.false
S,.code
C-kue oen (“30-\-»"
label €S -next))
C-False | S, code
Snexy

net: whar Pollows

C.false = S.next,
C.4vue= hew Labetc)>
Si.next =S.nexty

S.code = C-code ||
laoe\ (C-+rue) I\
g,.tode

CAvue= new Llabell)y
C-false = new Label Y
S,.next = S.next:
$a-mexk = Sonexty

S.code z C.code ||
labe\ (C-4vue) I\
g,.tode ||
gen( “got” laloel (Smext))
U 1awel (¢ falee) ||
gz.COAQ



¢ while (¢) ¢,

Cbrue beﬂin =new Label 0y
—)—D
begyin: C-lode c.false | Chue = new labelo))
4 - C-False < S.nex’r)
S;.nexk = beging
S\. code S
CAvue S ode =
qen( ook labe\Claenin) |
lodoel(be@irﬂ} L.cole ﬂ
Bbel (Crued
C false = Sy- Code ||
S.next ﬁeh(“ﬂohh labe\(beﬂh—@ b
S5 do (8 while (0
C-trve Si. code Chrue=new Labell),
c.false = S-nexk
AC-h‘ue
C.wode “d
¢ Falee C.code = (abel CC-husdll
S\-COdE“
C-Folse C-cod

= S.next




8= fer (S, 5 ¢ - s> 8

.- code /L-Me= new Labeld;
_ Cohce C.false= Snest
i B §,.next = new \-Mof;\L)j
S, -next C.code 1, cfalge
i $.code =
8 .code |
Crvwe | S3.code \woel €S, .next)]
C.codre ||
S, tode label CC.hue) )
oto $y-nexk S, -tode ||
¢,.Codell
c-folse - Ben ("goto” &, next),
S.next

¢ id=-€) (OS] i (o) Sele € | while ()¢ )
do () while (¢ | for (S04 S

E=> exT\ T
TAT¥F \¢
¢ - i

C—> € vel ©
vel\ ™ 7| ¢ c—.—]>=\'::\\_—=



Meomir\@ of an ir\?w\' Sewlgnce '« relakd +o i s\dvﬂ-acﬁc
shutture Cparte tree)

+ Two notakions for u’m\t.v\'w\a semantic vules  associated with
grommar produch gms

hioh-level twhat we just did)
wore implemewtakion-oriented , order of

evalunhon  of semantic rules

Context-free oarammar
- Mg ascociated With DROMMAC  Symbols

- Semantic oathme within {7 of RHC

Yacc uses it

DESIGNING  TRANSLATION  StHEME

© Make sure 0N  offribute wvolwe ¢ ovailable when o Sewantic

achn & executed

Tf S-attribured DD, O&thion Can be nh'relMa put Ak the end of

e Fmducﬁm

¢  L-atributed SOD,
I for o tymbol in RHS mugk be compwhed

in an ochm before e Sumbol
fox & NT of e LHS Can only be

wmyvﬂu\ when ol He attre i+ references hove bveen
wmpw\'cd

2.



Q: For the SDD, Find the SDTe (Trawmslahon suheme)

S ¢ (O S, C-frue = vnew Label ()
C false = Sp.next = Swnexty
S-tode= C.code || Llabel((-tyus) ||

$i-code
I Ctrue
de 1 or
C.co
_ C.false

C-hue S,-code

C-false
< Snext

innerived :  Cavue, C-falee, S next

Note: Synth semantic rules need not  appear  jwb  befwre
Yrey occur; an  appear  anywhere befe



G: Fsy the SOD, ctowvert 4o SDTe

S — while (O S,

__c'_:'“ begin =new Label L)}
begyin: C:tode c.false | Chue =z new label())
| I C-Folse « S.r\exl')-
Si-nexx = vening
S\. code )
Cue <. Lode <
Aenlinoty” labe\Cloegin) |{
labelcbesiro) C.cofle ﬁ
Bbel (Cryued |l
Cfatse = S)- Code ||
S.next ‘ﬁeh(\‘ﬁd"h laloe\(\oe(ﬁim) 5

$DT _Tmplementahim
| Ignere actionc ond  produce parse tvee of input

2. Add dummy nodes oy ol ackions exdtty how ‘he
appear W the  production

3. Purferm  preovder taversal and evaluate Ocong In  that  erder



B: Consider +he #ol\owi/\d SDTe
§—= €Er
R-> *t f{prntf ("«™ 3] R | A
€— F«E Lpfif\*(l(_“-\'")')’l | ¢
208D | id {pantf (M efos”,id-valuedy

inpu = 2¥3tk

I. Pavrse  Yree  withowt Ottiont

/S\
€
s e
S !
A
id \+ E\,

| :

‘l



1. Wit duw\ws wodeg

3. Preorder  rravercol
(S
/ \
€ '}

¥ [

¢ €
/ I
i / + \
[ ;
1/
id

2 Dt



6: SPTs fsx  infix Yo prefix
€-> lpantf(*+y) € +7
€>T
T Lpandf (4 %™ T, *¢
T ¢
- num L printf ( ofed™ num.lexva\)','k
Fo id Lprintf(Me/ad”, id. lexval);}

in\m’r= Lt3%5

/1N

€ 1 f AN
\ \\ S nawm
T |
\ ¢
F /
/ nuwm

num

+9L¥% 135



Tromslabim  During  Parsing
|9 O

[ | |
Universal (CYK Bottom-up [z (‘60‘5‘"}

Wlth Wlthout Shlft reduce Table drlven LR
backtracklng backtracklng parsmg Parsers
Predlctlve
n Parser/LL(1) LR (0) SLR (1) LALR (1) CLR (1)

© Two Wpe of SPTe

O Synth adiribwtes enlyy — Pos‘l'-Fm DT
(i) Synth + inherived  atirioutes —preﬁx SDTe

2 Shacks: parse Stack owd  value  stack (sr one Shock With
2 Helde per enlvy — shnre and val)

€€ +T {eva) = E,.val + Tval,}

inpw = 346

N £
S~ T 3 / g1
AL + + <
‘t’.)— M el 3 (/t").

parse volne



SDTe - SL‘hap—‘l-'J Nal = S[hapi).va\ + S[—roP—'zj,Vo\\-)

top = 'l'oP-?.‘)
1Q$ 7 &\‘\'4')—'{& — yace

B: Postfix SOT fuy simple  deck ca\cawlotey

E->E+T { stack[top — 2].val = stack[top — 2].val + stack[top).val;

top = top — 2; }

E-T

ToT\xF { stack[top — 2].val = stack[top — 2].val x stack|[top)].val;
top = top — 2; }

T—-F

F— (E) { stack[top — 2).val = stack[top — 1].val;
top = top — 2; }

F — digit

Bottom - Up Farcer

- Pecfon  oction 0“\3 duﬁn& reduchin
* Pcoblem: actiont n between RHS 53Mbo\s

A= x 13 YiYyz i

 Nace inteally: for  every embedded action, introduces o
Marker  aon-Yerminal / durwy  NT



) ® ®
Ao x {3y iyz iy
A — X \; z {1

* Add A - produckions fer the  marker NTS  with  Yheir

oekime
®
Ao x vy oz (1

®
m—oax {1

N-—aa{@l

S sees enhire RHE  and can  reduce

X2 I~|2|N




Parser Stack Styuctuve

Stack record

Synthesized attributes of A

Record of
Marker A

C.addr

C. code

while

Q: Yarse ueic\a SIR  parser

s — whie (€D {8}

¢ = while (MCIN ¢

fape U

{'S.Lode = ...

M — A { bearn = new Label()y C-Avue = New Label()y
C.falte = S.V\exk(.)-) 1

N — A {Snext > beginy, ]

inyv& <

while CC) S, $




éf while ¢ () &, 4 hift while

W
4 while ¢ C)H S' # ik (
while
$
| Reduee W)
éf ey € P * awnd exewute
actim
C
while
$
i ¢) S ¢ ikt ¢
$ uhile (M |

M [ begin | C-falsejC-true

while




$ uhile (MC

C

C.- wde

begin [ Cialse

C-krue

C

while

$

éf while (MC)

)

C

C.-ode

C-Xrue

begin | Cfalse

C

while

$

4 while (MCIN

8;.next = s[t-3).begin

)

C

C-wode

begin | Cialsel

C-krue

C

while

$

J{:
¢vt-\
e« t-2
et D

§ %

shifr )

Reduce N-2x
ond execute
action

dal+ g,



4 uhile (MCINS,

St |

S,. code

N

S,.next = s[t-3).begin

)

C

C-tode

begin | CfalsefC-rrue

C

while

$

S

| $.code

Ve

£
4
vt

vt 3
«t™ 4
vtsS
L

or

$

Reduce
S = while (MONS
ond execute

ackipm

kec eP'l'



