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Semantic Analysis

• Additional info related to the meaning of the program once

syntactic structure known

- In C: semantic analysis - adding additional info to symbol
table

, perform type checking

• semantic analysis needs

d) Representation Formalism
cii> Implementation mechanism

semantic Rules

• Two notations for attaching semantic rules

1. syntax directed Definitions - high level

2. Translation schemes - indicates order of semantic rules

SYNTAX- DIRECTED TRANSLATION

• Illustration of Representational Formalism

• Meaning of input sentence related to its syntactic structure

(parse tree)

• syntax - directed definition associates

1. A set of attributes with every grammar symbol CNTGT)
2. set of semantic rules with each production (compute the
values of the attributes associated with the grammar symbols
in the production)



Evaluating attributes

1. For input string n, construct a parse tree

2. Apply semantic rules to evaluate attributes at each node in

the parse tree Cas follows?

•

synthesized attribute: if attribute 's value at a parse
-tree node N

is determined from attribute values at the children of N and at

N itself

- can be evaluated during single bottom- up traversal



• Inherited attribute : if attribute 's value at a parse
-tree node N

is determined from attribute values at the parent of N , N itself
and N's siblings



SDDS

• Each production A → ✗ is associated with a set of semantic

rules

b : = f-(c
, , Cz , . . . , Ck)

- f- : function

- b : either is Wii,

i> Synthesized attribute of A , and c, , cz , . . . , en are attributes of

grammar symbols of prod A-72

Iii) Inherited attribute of a grammar symbol in ✗ , are cncz , . . . > Cu
are attributes of grammar symbols in d or attributes of A

• Each non-terminal associated with a synthesized attribute val

. terminals assumed to have synthesized attributes supplied by the
lexical analyzer



• S- attributed SDD : SDD that involves only synthesized attributes
- each rule computes an attribute for NT at prod head from

attributes of body of prod

. Evaluation order : semantic rules in 5- Attributed Definition can be

evaluated by bottom- up or Post- order traversal of the parse tree



Inherited Attributes

• Useful for expressing dependence of a construct on the context

in which it appears

• Order in which inherited attributes of children are computed is

important

• Evaluation order for inherited SDDS : cannot perform a simple
preorder traversal of parse tree

^ Inherited attributes that do not depend on right children :

can be evaluated by classical preorder

Example

• SDD for type declarations

• Non terminal T : synth attr type determined by keyword
in the declaration

• Production ☐ → TL : associated with semantic rule L.in -- T. type;
which sets inherited attr L.in



- Annotated parse tree for input real id1
,
id2
,
id3

• L.in inherited top - down

- At each L node
,
addtype inserts the type of the identifier

into the symbol table

EVALUATING SDDS

1. construct parse tree for given input

2- Construct dependency graph

3. topologically sort nodes of the dependency graph

4- Produce as output annotated parse tree



Dependency Graph
• Most general technique used to evaluate SDDS with both

synthesized and inherited attributes

• Shows interdependencies among attrs of various nodes of parse
tree

- There is a node for every attribute
- If attr b depends on attic

,
there is a link from node

c to node b ( b←c)

•

Dependency rule : if b ← c
,
need to fire semantic rule for c

and then b

Q: consider example of SDD for type declarations . Construct

annotated parse tree and dependency graph for input
real idt

, id2,id3
.



i. Parse tree

⑨
✓ to
⑤ ④

L
real

✓ Ibid
④

,

1lb
④
, id

1
id

2. Annotated parse tree

D

as
i.type -_ float L.in -_ float

✓ he Is
real L.in -- float ,

id
; entry

✓ Is
L.in -- float ,

id
,

- entry

did
, - entry



3. Dependency graph
D

✓ i.
• >

L.in -_ floati.type -_ float

a % I 8
real L.in -- float ,

id
; entry

% 8I
L.in -_ float

,
id
,

- entry
11

id
, . entry

TOPOLOGICAL SORT

• Evaluation order of semantic rules derived from topological
sort derived from dependency graph

• Topological sort : ordering M
, > mz , . . . .mn of nodes in a directed

graph such that if Mi → mj , then Mi happens before mj

D

④/ 150
T.type-floa.tt L.in -- float
L ⑥% I ③

real L.in -- float ,
id
; entry

⑦ % I Ñ②
L.in -_ float

,
id
,

- entry
t.IO

id
, . entry



Problems

1. Fails if DG has cycles (need test for non- circularity)

2. Time-consuming

Q: will the following SDDS work with DG ?

d) A→ BCD { C. i = A -S * B. s + D. s ;
B.i = C. i * 2 ; }

A. S

yes
'

-

'

no cycle
414

.B.S

B. i↳I. it
-

di) A → BCD { c. i -- A -S * B. i + D -S ;
B. i = c. i * 2 ;}

A. s

✓ Lb no : cycle
B.S if D.s

B.i-c.it
~

Solutions

• Design SDD as 5-Attributed SDD



S -Attributed Definitions

• can be evaluated by a bottom - up parser Cavoiding construction

of dependency graph)

• Parser keeps values of synthesized attributes in stack

• whenever a reduction A → ✗ is made
,
attr for A computed

from attr of ✗ Cwhich appear on stack)

•

.
: translator for 5- Attributed Definition can be implemented by
extending stack of LR parser

D: Evaluate the following SDD for input 3+4*5

i. Parse Tree
E

ai
E t T

d ✓ dy
T T * F

d d d
F F num

d d

hum hum



2. Annotated Parse Tree + DG

E.Val

⇐ diss
E. rat + T-Val

it tilts
T.VN T.ru * F.Val

91 fl f d
F.Val F.Val

num.ie/valfdfdnum.lexvalnum.lexval
3. Decide evaluation order

④

>
E.Val __ 23

⇐ diss ④
④ E.Val =3 1- T.ua/-- 20

it tilts
③ T.ua/ =3 ⑦ T.ua/=4X- F.Val 90=5

It fl f d

② F.Val =3 ⑥ F.Val =4 num.ie/va/⑧

f d f d =5

① num.ie/valnum.lexval5O
=3 =4



Q: write SDDS to count no . of 1's in a Binary number

↳ LB / B
B → 011

Production semantic Rule

↳ L, B {L - count = 4. count + B. count ;]
L-713 { 1. count = B. count ;]
13-70 { B. count -_ 0 ; }

B -71 { B. count -

- 1;]

101 2. count =3

I
1-count -_ 2 B. count

£ ↳ 9 =/

L - count =/ B.count

ft =/

B. count
=/

Q: write syntax Directed Definitions to calculate no . of 0 's

in a binary no

↳ LB / B
B → 011

Production semantic Rule

↳ L, B {L - count = 4. count + B. count ;]
<→ B { 1. count = B. count ;]
13-70 { B. count =L; }

B -71 { B. count :O ;]



Q: write SDDS to calculate no . of bits in a binary no
.

↳ LB / B
B → 011

Production Semantic Rule

↳ L, B {L - count = 4. count + B. count ;]
L-713 { 1. count = B. count ;}
13-70 { B. count __ 1 ; }

B -71 { B. count -

- 1;]

Q: write SDD to convert binary to decimal

↳ LB / B
B → 011

Production Semantic Rule

↳ L, B {L.ua/--4.val*2tB.val }
L-7 B { 1. Val = B. Val ;}
13-70 { B. val :O ;}
B -71 { B. val -_ I ;]

Q: write SDDS to convert binary fraction to decimal fractions .

↳ D. D

D → DB 1B

B -7011



Production Semantic Rule

L -7 Di .DZ { L - Val =D
, .ua/tDz.va1/(2'Dz.count) ;}

D→D,B { D. Val =D, -Val # 2 + B.val ;
D. count =D, - count -11; }

D -713 { D.Val = B.Val ;
D.count = 1 ;}

B -70 { B.Val --0 ; }

B -71 { B.val : 1 ;}

Q: write an SDD to count the no. of balanced parentheses

s→ ( s) / a

Production semantic Rule

s→cs ,) IS - count = G. count -11 ;]
s→ a { s . count -_ 0 ; }

Q: write SDD to convert infix to postfix

E-→ Ettlt

1-→ Taf IF
f- → num

Production semantic Rule

E- → E.tt { printfc"+
") ;}



E- → T

1-→ 1- *F lprintf (" K" ) ;}

1- → F

f- → num {print f- I"%d" , num.ie/vaD ;}

D: SDD for expr involving + and int or float operands .
IDetermine type)

Grammar given

E→ E -1T IT
1-→ num . num I num

Production semantic Rule

E → E
,
-1T {

if CE
, - type float 11T. type float) I
E. type = float ;

}

else {
E. type

-
- int;

}

}

E → T { E. type = T- type ; }



1-→ num. num {T-type = float ;]

1-→ num { T-type -
- int ; }

Q: SDD to identify sign of evaluated expression (complete the
table

. Show parse tree for input 2*-3 (and annotated)

Production semantic Rule

s → E { 5. sign -_ E. sign ;}

←
not necessary if mum is

unsigned
E- → num { { if Cnumlexval ( O) E.sign = POS ;

else E. sign = NEG ; }

E → + E
,

{ E. sign -- E, - sign ; }

E → - E
, { if CE

,
- sign

-
- = POS) E.sign -

- NEG ;
else E.sign = Pos ; }

E → E
,
* Ez 1 if CE

, - sign -

- = Ez- sign) E-sign = POS ;
else E. sign -- NEG ; }

Parse tree S

d

E

4)
E

*
E

t ✓ ↳
Num

- E

t
num



Annotated PT

5.sign NEG

19
E.sign NEG

two
E. sign * E. sign NEG

f 1
Pos

I 57
E. sign Pos

numtexval I 9=2

numtexval

=3

L- Attributed SDD

• SDD is 1-attributed if all attributes are either

1. Synthesized

2. Extended synthesized
- suppose prod A → ×

, Xz . . -
✗
n

- Suppose inherited attribute ✗i. a computed from prod
rule

- Rule can only use
(a) Inherited attire of A

(b) Inherited or synthesized attrs of × , , ✗z , . . . , ✗ i. ,
cleft)

3. Inherited or synthesized attr of ✗ i ST no cycles in DG

are formed



• Formal definition : SDD is L- attributed if each inherited attr

of Xi in A → ✗ iz . . .
✗ i. . . ✗

n depends only on

1. Attrs of symbols to the left of Xi (✗ , , Xz , . . - , ✗ i. ,)

2. Inherited attrs of A

• Inherited attributes of L-attributed definitions can be computed

by a preorder traversal of parse tree

D: Draw DG for the grammar

A- → ✗ y

✗ → a

y → a

Xi := A.i

4. i := ✗ -
S

A. S := Y . s

A. i

[ A. s
×.i;
X
. S

✓ s
a a



Grammars suitable for TDP

input = 3*5

1- → 1- * F

}
left 1- → FT

'

T
' → * ft

)

/ g }
suitable

1-→ F recursive for TDP

f- → num F → num

T.ua/ T.ua/ need both

J § ✓ b ✓ for Mutt

F.Val - T ?va1
T.vn * f.Val F dnum.ie/va1*/fJbT?va1If I 9 d

num.ie/Va1 =3 F.Val ✗
F.Val =5 Lf
d 9num.IE/wa1num.1exval=5

=3 won't work for a*b☒c ?

suppose input = 3*5*10 ( left - associative)

T.VN ?
I b

f.val - i. ✓at -7%
.ua,@ft

num.ie/val *

/ / ↳ i.val
F.ua,
→ I

=3
* / I d

19 f-Val X

num.IE/wa1d--5 nnm.ie/val--
10



Q: write semantic rules for L- attributed SDD .

synth : Val

1-→ FT' inherited : ival

1-
' → * FT' IX
F → num w = 3*5×-10

Production semantic Rules

1-→ FT
' {T?ival= F.Val ;

T.ua/--T?va1 ; }

1-
'
→ * FT? IT

,

'

.im/--T?ivalx-r-.val;T?vaI--T,?val
; }

1- ' → x { T
,
? val = T

,
? ival ; }

f- → num {F. Val -- num- Iexval ; }

val ④
t 5- - vii. jai :b-

'

rat '

Yai
-

f- Fai vaiiivah.ivaivai.jo
f- d-

-
- ②

'

g- 1-
-

¥0' nai
- '

i
①

num *

'

'

*

iial i

iexval iii. iii.
"%
*ait
' ival
? '

f- -d- t.iaifra-F.si
-
- - -0¥

'

④ num

f-
d. .
'

'

'

lexval Evaluation

nnm order⑦
lexval



Annotated Parse Tree 3×-5×-10

150

Val ④ 150

T J , -
-

i ①
vatic , -

-
,

✓ b-
'

rat i

-
- - - -

, ,

Val '

1,150④
3
'

yal F Val
,

ivalt
' Iva'

'

ival vaiy -
- .

.

' 15
,-
rival '

' Val i

f- d-
- -2%-1--7%0①

num t rival7 .

siiaiiiai: ¥-1 :¥¥÷÷ ran.olexval

f- t
-

t
*

>

io.ua, ifiai?⑧I
-
- - -

④
-

④ num

lexvai f-
d. .

-

'

+

5 num⑦
lexval

10

Q: Remove left factoring
E → Ett IT
T → T*F IF

f- → num

E- → TE
'

E' → +TE
'

/ X
T → FT

'

1-
'
→ * FT

'
IX

f → num



Q: complete the semantic rules for the L- attributed SDD .

Evaluate for the input 3+5*4

Production Semantic Rule

E- → TE
' { E? ival = T.VN ;

E. Val = E?va1 ; }

E' → + TE
,

'

ftp.iva/--E?iva1-T.va1;E?val-.Eival
; }

E'→ × { É.ua/--E?ival ;}

1- → FT
' { T.ival-F.ua/;T?va1--T?va1;]

1-
'
→ * FT

,

'

ftp.ival-T?ival*F.va1;T.'val--t?.val
; }

T
'

→ t { T ? val = T ? inval ; }

5- → num { F. Val __ numlexval ;}

Era

✓⑤ f
ra'

)⑦TvaTivalE?⑥
✓ d)④✓ ↳ ivanValvalf-ivak.at/fE' ④

d② V03 Tval%
① fnum ✗ 1b¥
lexvalvaifgivo.IT

'
"'9④

d dF¥arai
⑦ (num * rid

lexval
Val ④d

×
⑨( nunlexval



Q : Type declaration - add to symbol table

int a ; Attributes : type - t
int a ,b; storage - w

☐→ TL

L→ L
,
id / id

1- → int I float

D ③
# it -- int→

⑤

t=intTiw=4 addsymtabcid.ie/entry.L.id,L-iw)

①?⃝"
d
⑥ ↳ ↳

( int ( id /
① t.int in :& lexentry csym table entryW=4 dit -.int) from lexer)

id tu ⑧
lexentryaddsymtab

Production ↳
semantic Rule

☐ → TL { L.it -- T.it ;
L.iw-T.in ; }

(→ L
, ,
id {

addsymtablid.ie/entry,L.id,L.iw);4.it--L.it;4.iw--L.iw
;}

L→ id { addsymtablid.ie/entry,L.id,L.iw7;}

1- → int {T.t.int ;
T
- w --4;]

1- → float {It = float;
T- w --8 ;}



Q : type declaration with arrays

int ) t -
- int

,
w = 4

into] 7 1- = array C2 , int) , w= 2*4
int 123133 I t = array ( 2, array C3 , int )) ,W= 2*3×-4

input -- int [2313]
+
Me
tw

fwm1-→ BC
f- it -- int

B→ Intl float t.in#iw=4nyit=arrayC1exval,it)
(→ Chum]C It

, yyy-ciw-iwx-lexva.lyNitro[ into num# db , diwt
num

t.int lend

lexval
✗

"

w --4

Production Semantic Rules

1-→ Bc { c. it -_ B. t ;
C. in = B. w ;

}

B → int { B.t.int;
B. w=4;]

B → float { B. t -- float;
B. w= 8; }

c → Chum ] C, { G. it-arraylnum.lexval.C.it );

ci.iw-num.IE/va1*c.iwjc.t--4.t;

•
C - W :c

, .w ;]
c → i

{ c. t-c.it ;
c. w : c. iw ;]



ABSTRACT SYNTAX TREE GENERATION

2+3×-5

Linked list

+

-
num 2 *

node

leaf # \
num 3 num 5

leaf leaf

Q: convert grammar to AST

2+3*5

E → Ett / T ynode→t1-→ 1-* f- IF d)
f- → num E.node t Te→d 2 ddb

T.node Knode't F. node 2
d I led 1

F.node nun

¥-1
F.nodez
ndumlF-E.mn?E



Production Semantic Rules

E → E
,
-1T E.node : new Node ('t '

,
E.node, T. node)j

E → T E. node = T- node ;

1-→ T,*F T
. node = new Node C' *'

,
F. node ,

f.node)j

1- → F T- node = F. node;

f- → num F. node = new leaf (num
,
num- lexval);

Three Address Code Generation

. Intermediate Cmachine - independent) code generation

- Attributes : addr
,
code

• Method to create temp variables : new TempC) = tl , next 1-2 ,
SO 0h

+ I = minus C

a = b + - C tz = b + tl

a = t2



Q: SDD to generate intermediate code for expressions

s → id =E input =a=bt
- C

E → ETE

E → - E

E → (E) S

E → id L / L ↳ c

E-addr-rtzid.name
=

✓ Ca) u ↳
>
E. addr

-
- b.co#=in&sE-addr--t , g

L y
u d

-

) E.
addr :c

on - the- fly code id.name - code =
" "

generation : print / gen ,
lb? daocode without storing/ 7 id.name

,

carrying over ,

Production semantic Rules

s→ id =E 5. code : genlid.name
"
-
-

"
E. addr) ;

E → EYEZ E.addr : new tempt) ;
E. code : gen( E.addr " =

"

El - addr " + " Ez- addr);

E → - E
,

E.addr= new tempt);
E. code = gen (E. addr

"
=
" "

-
" E , - addr );

E → CE? E. code = Encode ;
E. addr -- E

,
- addr ;

E → id E.addr = id.name ;
E. code =

" "

;



0: Using concert operator - 11

Production semantic Rules

s → id =E 5. code : E.code 11 genlid.name
"
=
"
E. addr) ;

E- → EYEZ E.addr : new tempt) ;
E. code : E , - code 11 Ez -

Code II

gen ( E.addr
"
=
"

El . addr " + " Ez- addr);

E → - E
,

E.addr= new tempt) ;
E. code = E

,
- code 11 yen (E. addr

"
=
" "

-
" E , - addr ) ;

E → CE? E. code = Ei . code ;
E. addr -- E

,
- addr ;

E → id E.addr = id.name ;
E. code =

" "

;

Q: conditional branching

c. true : where to go when
c is true

c. false : where to go when c is false } (inherited attrs

c. addr :

c- code :
} synth

c → E
,
rel Ez

rel → >

rel → <



Production semantic Rules

c → E
, rel Ez { c. addr : new Tempt ) ;

c. code = genc c. addr
"
=
" E

, .
addr

rel . op Ez .
addr ) 11

yen (
" if " C. addr

"

goto
"

c. true) 11

gen C "goto
" C.false) ; }

rel → > { rel- op =
"
>
"

;}

rel → < { rel . op =
"
C
"

; }

Inherited and synthesized Attributes

syn inh
E code

addr -

S code next

addr

C code true

addr false



Block Diagram

next : what follows
s → if (c) S

,

→

""de
°

{
"""" """

c.FI C. true-_ new Labell );
f.next -

- S . next ;✓
c. true→ G. code 5.code : C. code 11

label (C. true) 11

f. code

C. false
-

- 5. next

s → if (C) S
,
else Sz

C. true-_ new Labell );
→

c.code
É c- false = new Label C) ;

c.IE 9. next __ s
.next;

Sz . next = 5.next ;✓ S
, ,
code

c. true→genes.to
" { side -

- c. code "
label CS -next)) label (C. true) 11

/ Si . code 11
C. false→ Sz - code gene

"

goto
" label CS -next))

11 label (c. false) 11
5.next Sz -

code



s→ while (c) s ,

c. code
-%" begin -

- new Labell);
begin : Ise c. true = new label c)j
→ c. false = 5. next;?⃝""" ""i"✓ a. code

c. true
→

5. code =

genl "goto" label( begin) 11
label ( begin)) c. code 11

label cc .true) 11

c. false =

S . next
4. code 11

gene"goto
" labellbegins);

s→ do CS
,
) while cc)

c.true
-

4. code C. true __ new Labell);
C. false = 5. next

the

-
c. false {5.code = label cc . true)HG. code 11

C- false C-code

= 5.next



S → for CS
, ; C j S? Sz

→
4. code C-true = new Labell);

C. false = 5.next ;

Sz - next
↳ c. code

→

"+the
Sz - next = new Labell);

→
"""" {5.code =G. code 11

c. true ↳ Sz . code label csz . next> 11
c. code 11✓ Sz . code label C.true) 11

→

goto Sz - next G.code 11
Sz - Code II

c. false = gene
"

goto
"
Sz .next);

5.next

Full program

s → id -- El if (c) S / if (c) S else S 1 while (C) S I
do Is) while (c) 1 for CS ;c ;D S

E -7 Et TI T
1- → 1- * F IF
f- → id

( → E ret E

rel→ > 14 <=/ 3=1 -- =/ 1. =



Syntax- Directed translation

•

Meaning of an input sentence is related to its syntactic
structure Cparse tree)

• Two notations for attaching semantic rules associated with

grammar productions

1- Syntax directed definitions : high- level what we just did)
2. Translation schemes : more implementation-oriented ; order of
evaluation of semantic rules

Translation theme

• context - free grammar
- Attrs associated with grammar symbols
- Semantic actions within {} at RHS

• Yacc uses it

DESIGNING TRANSLATION SCHEME

• Make sure an attribute value is available when a semantic

action is executed

• If 5- attributed SDD
,
action can be directly put at the end of

the production

• If L-attributed SDD
,

1. Inherited attr for a symbol in RHS must be computed
in an action before the symbol

2. Synthesized attr for a NT at the LHS can only be
computed when all the attrs it references have been

computed



D: For the SDD
,
find the SDTS (Translation scheme)

s→ if (C) S , {
C. true -_ new Labell ) ;
c. false = G. next = s . next ;
S - code = C. code 11 Label CC . true) 11
G. code ;

c. true
→

c.code
-

Eats

✓
c. true→ G. code

C. false
-

- 5. next

inherited : C.true
,
c.false

,
5. next

inherited inherited
s → if I {c.true = new Labell);} c) {4.next-s.net ; }s ,c. false = 5. next ;

synthesized

{ 5. code = c.code 11 Label cc. true) / I Srcode }
Note : synth semantic rules need not appear just before

they occur; can appear anywhere before

c.true = new Labell)

;] ,, {
5. code = c.code 11

s → if ( { c. false :S. next ; Si Label Cc. true) 11s , .code }
4.next -_ 5.next ;



Q: For the SDD
,
convert to SDTS

s→ while (C) s ,

c. true
begin -

- new Labell);
c. code
→

begin : Ise c. true = new label c)j
→ c. false = 5. next;

""" ""i"✓ a. code
c. true

→
5. code =

genl "goto" label( begin) 11
label ( begin)) c. code 11

label cc .true) 11

c. false = Si . Code II
S . next gene"goto

" labellbegins);

s→ while I begin-- new Labell) ;
I / c. code / I label cctrue)e.me#wia.en;YY:::::::::::.1/c.false=s.nextL7.

Si . next -_ begin ; Labell begin) );

SDT Implementation

1. Ignore actions and produce parse tree of input

2. Add dummy nodes for all actions exactly how the

appear in the production

3. Perform preorder traversal and evaluate actions in that order



0: consider the following SDTS

s → ER

R→ * I lprintfl"*
") ;} R I ✗

e-→ f- + E {printfl''t ") ;} IF

f- → ( s) 1 id {printfl "%s
"

,
id - value) ; }

input = 2*3+4

1- Parse tree without actions

/ \
E

/ Ry- rt
f

*
E

1

/
✗

I
r. 11

id 1 + E

2 1id
f-

3

lid
4



2- With dummy nodes

-
s

,

¥ FitrEpfl"k
") ,

✗

1 : hi ' - .
id Pfcid .

z
value) / I

,

t E pfc" -1
")

1
id pflid .
3

value) tf , ,
id

Élidvalne)

4
3. Preorder traversal

¥r⑤ñ?
u
EP""*

">up

a.mn?i:-i-:fiff.Fidpflid.

+

'

E pfc" -1
")

J ) id pflid . n°1
^

° value) ,f , ;
'
'

①
} >

② Yg pflidvalne) ^

v4 ,
>

③
'

234T¥



Q: SDTS for infix to prefix

E-→ {printf- (
"
+
") ;} E

,
+ T

E → T

1-→ { printfl" *
") ; } T,

* F

1-→ f

f- → num { printf ( " Yod"
,
num. lexval ) ;}

f-→ id lprintfl"°/od
"

,
id

.
lexval) ; }

input = 2+3*5

Epfl"-1.5 / \
,- p

,
,
- pflnum.ie/vaD

E +

;

'

J *

'

num

/
pfc"*") t 5

T

I ¥
F /

'

'

num

'
'

l
'

;pflnum.ie/val)numpfCnum.lexvaD>

2

+ 2*35



Translation During Parsing

← (yacc)

will see

0
KDP

• Two types of SDTS

d) Synth attributes only - postfix SDTS

di> synth + inherited attributes - prefix SDTS

• 2 stacks : parse stack and value stack (or one stack with

2 fields per entry - state and van

E- → E
,
-1T { E-Val = E

,
-
Val + T- Val ;}

input = 3+5

t
+

↳ t 5 /
t- I
→ + + ←

t - l

t -2→ E , z ← t
- 2

parse value



SDTS : sctop-27.ua/--SCtopJ.vai-SCtop-2T.val ;

}E = E t T{ top = top -2 ;
reassign top

{ $4 = $1 -142;} → yacc

D: Postfix SDT for simple desk calculator

Bottom - Up Parser

• Perform action only during reduction

• Problem : actions in between RHS symbols

A → ✗ { } Y l } 2 { }

• Yacc internally : for every embedded action
,
introduces a

marker non- terminal / dummy NT



A → ✗ {% yÑz③}
1

:
A → ✗ My N z 1%
it
marker NT 's

• Add d- productions for the marker NT's with their

actions

③

A → ✗ MY N Z I }
①

m → ✗ { }

②

N→ ✗ { }

• stack sees entire RHS and can reduce

NqÉ → without seeing anything,
reduce X to M and

perform action {23



Parser stack structure

C C.addr C. code

while

0 : Parse using SIR parser
page 34

s→ while (C) { s }
/

s → while CM c) N s
,

{ S -code =
. . . }

M→ ✗ { begin = new Labell); C. true __ new Cabell ) ;
c. false = S. next C) ;

}

N → ✗ {G.next -- begin; }

input = while (C) S , $



Stack Input Buffer Action

$ while C C) S , $ shift while

$ while (C) S
, $ shift (

while

$

$ while ( C ) S , $ Reduce M→X

and execute

action

while {&?Frue= new Labell);]a:÷÷÷÷
"

$

$ while (M C) S
, $ shift C

M begin c.falsec.true

(

while

$



Stack Input Buffer Action

$ while (MC 7 S, $ shift )

C C- code

M begin c.falsec.true

(

while

$

$ while CMC ) S
, $ Reduce N→x

and execute

action
> {4.next -- begin ;}

C C- code

M begin c.falsec.true

(

while

$

$ while (MC) N S
, $ shift S ,

N f.next -- slt-33-begin

t

it-1

c c. code ← t-2

M begin c.falsec.true ← t -3

(

while

$



Stack Input Buffer Action

$ while CMC )NS , $ Reduce
s → while CMC)NS
and execute

Si Si - code
it

5. code __ begin 11

}
action

N f.next -- slt-3]-begin ✗
t " { C' Code II

, it -2 c. true 11
c c. code ✗ t -3 s

,
- Code

M begin c.falsec.true it -4

( ← t -5

While it -6 or

$

Sct-63
-
code = sct-41 -begin 11

sct -3J . Code II
sct -43 - true 11

Sct] . code ;
t -- t - 6 ;

SIS $ Accept

s 5. code

$


