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QZO Give the translate scheme to convert an expression grammnr mto three-address code

e

Answer

A'data type for an expressxon can be mte

. ger real array and record 'I'he translatxonscheme for ass:gnment statcments into
three-address code shows how to look up names m the symbo] table . : -

NnmesLookup e BRI
. The tmnslanon schcme to produce three-address code for. asmgnment statements 1s glven bclow .
Soidi=F (- %R S S e T e
_Looxup(ldname),__' e e e T T T

) th_enEMI’I’((x‘:r—*’,F.placg) &

2

* elsEy T A AT T

& ! " " 5 . o~
- emor., - L P Y LT T L e ,
= - 3 3 . ] h ; 2 s R . e PR h .
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\
F—)Fl+F2 {

- F.place : = Temp( ); :
. EMIT- (Fplace = Fl.ialace “+"F,.place)
F—E*E, {

F.place : = TEMP (); _
- EMIT (F.plagé “:=’F, place **'F,place) - .
} : . | - V. ! - : - -

f

F>@®) { _
. .~ Fplace : =TEMP (); s Ly
'EMIT (E.place =" ‘Uminus’ F,.place)

| S
' Fo @) .
: et ‘F.placé:=F!.plz}ce‘
i T o
Foid  { T R : |

) x:?LOQKIIP(id.paJﬁc); iy s i : Ay, <
" if x #nil e, |
~ thenFplace:=x - ( Y P
"“Else _' ’ -

:error g S
B ‘ f '

Thé ét&ibute id.name givesthe lexeme for the name represented by id. The function LOOKUP () locates the name in the
symbol table. Ifitis present, it returns a pointef,to the entry otherwise returns nil. The function EMIT () produces and sends the

" three address statements for nonterminals to an output file rather thaq _c_:rcpting the code attributes for them.,

| The function TEMP () generates and retiirns a new temporary name cach time a temporary is needed. The bulk of
temporaries generated fill the symbol table and require the space to hold their vaflues. To prevent it from happening they can be
reused by modifying the function TEMP. C ; .
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Q2|6 Write a short note on short circuit code.
Answer ;' ' e, E
SE Shfo'rt,circfuit ct?de is a ¢ode, wherein the boolean operators like 88,z;nd 11(or) and I not are translated directly into jumps.
1ts also called jumping code. The code that is translated does not contain boolean operators instead, the -impact of a boolean
/i expressioncanbe rgfgned by aposition Qf program, once the boolean expiession gets evaluates for instance, consider the program.
if(P<10]|P>20 && Pl=q)p=5; L

The above source program is translated into .the codeas follows, o o - | '
» - ifP<1ngtoL2' | ' - ‘ p E ' ‘
if false P > 20 go;o Ll ' : "
- diffalsePl =qgoto L, R ’ )
A'Lz:_P=_,5_. R SR ’ o
Al : ':' : . N S o 3 ‘ F‘igur.ez‘s;hort;ciréuit cudé . .

If the boolean expreésion-is'truc then control goes to label L,.On iihe other hand, if the boolean expression is false then
control réaches to L, rather than label L, and assignment statement P= 5, : R ' :

.Q27. Givea syntax-directed translator scheme for converting the statemenits of the following grammar into
PO ‘ - . . i - L)

‘three-address code. .. . R
S -> While expfkdo beéin Send, L M LR
| break Sl _
| other. ) ’
Answer : ' ( s © Model Paper-i, QS(b)

Let the nonterminal £ denote the ﬁontei;minal expr. The syntak_dﬁreqted translation scheme for the given statements is
givén below, © - - R L ' T - ‘

1
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Production

‘Semantic Rule '

'8 ‘*Wllil§Edo begin
i S,end

S —> S Si..,
S— break o

. \""f‘
S —other. ..

N BN

Ilgenerate(‘goto S, sta.rt)

| S.start : = genLabel ()%
S.follow = genLabcl (%
S.code : = generate (S.start @)
|| E.code Lo ,
|| generate (‘if° E.place ‘=" 0" ‘goto’ S follow)
B Il S,.'code‘
|| 'g'enerat'e (‘goto’ S slart)
|| generate (S follow )
: ' S code : = generate (s. start = 8. follow)
L § code : = = generate (S. start .
||Ecode'_ - e
Il generate (‘1f’ E. place =’ ‘0' ‘BOtO’ S.follo_w)
ﬂ generate(‘ break’S starr), N ‘
|| S code .
_ I generate( goto S. start)
S code: = generate(S start N ’)
][Ecode TN ;
o generate (‘lf’ E. place = ‘0‘ ‘goto S follow) _
|| S code*

2] generate(S follow)
/*code for other statements*/
' \*é’.‘d‘d . Pl ! R
generate (¢ other’)
/"‘code for other statements*/

; end F

il

i

code for S

VLo e

ThJs deﬁnmon has tWO labels S start and S follow to mark the stamng statement for E and the next statement after the

Q28 Write syntax directed translatlon scheme for generatlng three addi'ess code for the strin 9 generat od

by the followmg grammar.

s-+ifEthenSllethenSeIseS|whileEdoS

Answer : P _
{ The grammar for control ﬂow sfatemcnrs is, . P : '
&»fEmmS e :
if 1fEthenSelseS " N
' % "WhlleEdOS. % X 5
. SRR ] -~

www.Jntufastupdates.com
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The semantic run times that produces thiree address code for contral flow statements is given below,

.| Productions Semantic Rules

S—ifBthenS, . | Et:=genLabel;

| o Ef : = S.next:

Sl.hexl := S.next;

S.code T-—Ecode
I generate(E t “’)
ORI IR i R lIScode

| S—?;ifEt.h"j"SlelS_e S, | - Bt:=genLabel
B S X 2 ‘genlLabel';- e
'S'l.next:%s.rle)et;é -

oA

'S,next: i=S§. neil"
S code 1=E. code
o generatc (Bt ')

: || generate (‘goto’ S.next)

IS W || generate (E.f )

g b seode

, § S whileEdoS, | . Sistarti=gen Label;
ot CH L R [ B e e Label
Ly '  Ef:=Shext.

Snext Sstart 4 S

. Scode ;= genemte(Sbegm") 1. T e

||Ecode | :
n genetate fE;:,f:‘:;) ) |

N ‘ s, code TR o , .
" : T ||generate(‘goto Sstart) - -

; - Table: Syntax Directed Defmmon fnr Conitrol Fluw Statbmants V
In the syntax directed definition there are two labels Etand Ef. .
& E tisa label to which control will flow when E is true

7

S E f isa label to which control w1ll ﬂow when Eis false‘ o

P e L g et BACKPATCHING

TR

Q29 What is backpatchlng? f g SRR 2 R L
Answer: - iR oy O A AT " Modal Papertl, Qs(e)
- Backpatching . S - s e N '

- Backpatching is defined as the process of ﬁllmg in the temporanly leﬁ unspecnﬁed targcts of the j Jumps with appropriate
semantic actions during code generatmn :

 Backpatching is mamly used to overcome the _problem of generating tluee-nddress code (or quadruples) for boolean _' '

expressions in only one pass using a syntax-directed translation scheme. If we generate the code using syntax directed translation
scheme with only one pass them it becomes difficult to predict. the target locations of jump statements. The most appropriate
method is to use syntax direct translation scheme usmg two passes. In one pass, we can leave the tnrgets ofj Jumps unspecnﬁed

and in another pass we can fill in the targets. . ‘ Hh
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e Generation for Boolean Expressions Using Buckpulchlng :

Consider the following grammar for boolean expressions | for which semantic.actions are to be produccd
E—E ORNE, K ' ’

. E—E, ANDN E,

I E - NOTE,

* E ()

“E = id, relopid,
E — TRUE , !
E-FALSE B PR
N-oeg- ' ' |

el Y
__\ ‘

MM"’*M
fon M

o,

; In semantic actions followmg funcuon are used IR ,
1. . MAKELIST (j) | . , B |
It creates the new list. _) refers to the mdex of the axray of quadruple. e e ' .
2. MERGE (P,P) o LR '
: This function takes tWo pomters as. parameters, which point'to two lists. It concatenates these lists and returns a pointer

to the new list.
. BACKPATCH @
This function gwes\the name *

scheme for boolean expressnons using backpatching is as follows. .

]

Production Rule

“Semantic Action '

* as the target label to the instruction pomted by pomler P The syntax directed translation

E->EORNE, | { = '
' : _BACKPATCH (E,.Flist, N. addr),
E.Elist: = MERGE (E,. Elxst E Elist); -
EFlist: = E,. Flist. " R PR
"E—>EANDNE,; | { "~ . = ’
iy Lo 'BACKPATCH E; “Elist, N. addr),
E Elist: =E,. Elist; 1
‘E Fhst MERGE(E Ehst E Ehst) 1
HIS S — J - Production Rule . ‘ . Semantic Action ‘
s : " E->NOTE, . [ { . e |
s E. Elist: '-——.El'.Flist;,_ g R R
E, Flist: = E,. Elist b ‘
LE=>(E) { R ;
LT | E:Elist: =E, Elist; |
‘ |, EFlist: =B Flist '
- E—id,relopid, |{ |
CaE | E. Elist: = MAKELIST (next state),
M | E. Fhsr MAKELIST (next state + );
'GENCODE( 1F’1d, place relop id,. place ‘goto_ ") |
: 18 e - | GENCODE (‘goto_?) i
www.Jntufastupdates.com 19



i E - TRUE ", 3 i e
‘ B, Elist: = MAKELIST (nextstatc); A
GENCODE(‘goto_") .
N I R )
 E—FALSE { | |
N | T Flist: =MAKELIST (nextstate); )
| GENCODE(‘goto_")
3 N -
bl " .| Naddr:=nextstate
Neng il )

-4 ElistandF list‘are'the synthesrzed att'rihutes"which generate the}trtnping codes for the boolean expressions. E. Elist

will be generated for the true statement and E. Fhst for the false statement.’

@ N is the marker non termmal It is used to mark the exact pomt where the semantlc action should select the next
' statement e o NE - - £

A

%  The attribute. addr’ holds the address (or number) of the statement and is related to N (N stafe) The ﬂe"m'c
attnbute points to the next statement : ;

Q30. .Explain back patchmg wrth reference to the three address code generated for the expressionp>q and

T q<t REE '\. 8 PR ] o . 4% ) lz'

¥

'Answer 25

First we w111 scan tlns statement from left'to rrght

3

The first expressron E =p>q matches wrth the productron mle T - rd relop id,. ;
Assume that the initial value of nextstate 0.1tis mcremented each; tmc the ()functlon s called the three address code

gcneralcdmresponse to thrs productton ruJe is as follows . . o
O 1fl’“lgoto e R S e T R -, | . |
(1) goto T i ) ~ . . . '

' The above code is based on’ the sernantrc acttons for the productron mle The semantrc acttons are,

GENCODE (‘1F id, place re]op 1d place goto )
GENCODE (‘goto_ 0 S o
e E Thst—-{O}\ ' :.- R RN et
B Fhst—'{l}and i gty
nextstate =2 Since, GENCODE() is called two tunes.‘
,-‘lsnmlarly, thethree address code for the nextexpressmn, o :
E,=q<twillbe ) ' SR
@) fta<tgoto. (
@) gotos T
el . ISR 5 p
E Tlrst— {2} '
E,. Flist= {3} - " e g

nextstate =4 R R L S i ‘ EER—
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The code generated so far is, | '

(0) if p>qgoto

(l') goto_ .

@ ifq<tgoto_ - N
(3) goto_

Now, consider the entire expression if p > q and q <t, which corresponds 1o thc production nleE—E, ANDNE_ 1y,
semantic actin for this rule is BACKPATCH (E Ths‘t N. addr) , i

Since N.addr = nextstate = 2,

ETist=(2) © S et A N

anuua}"

Thls semantic routme calls BACKPATCH ({0} 2), Whl(:h ﬁlls in 2 in the statement 0.
Therefore the code generated look like this.

-0
M

().

. (3)

|fq <tgoto k

if p- > q goto (2)

’ . ! A e .‘ .
s . et " : LA 0 .

The entire expressxon is true if and only 1ffthe goto of statement 2is reachcd i.e., both the condmons are satisfied. It is
false if and only if the goto’s of statements 1 and 3 are reached i.e, either of the condmon is‘not satisfied. The targets for the

statements 1, 2 and 3 wxll be filled i in‘at the txme of comptlatton when it becomes apparent what actxon to perform depending on
the tvaluation of the expressxon. Py iy,

| The parse tree for the \,xpressxon is shown below

_,": -

: TR E Fhst—{1 3} B et " E % b
. By Tlist= {'0};4.'-, P L Ez 11Lst={2}
B, Fis={1) 'E Mis=3} .
g £ Fhe 15T . Ny '.; “

e F‘ig‘t_ir',a:;l’é.rjsej'rae}_ffér;p, >¢'7*_qa‘|it!q"<. t

. o B R F R
& ' % TR . .
A Y ARG

|
a .
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Q1.

Sy suon'r_';.oussrlons WITH sowrtous

ERINEL AR S P

Write short notes on mtermedlate code generator.

Answer i s R X o : Model Paperd, Q1(d)

r

The mtermedtate code generator perfonns a conversion of syntax tree mto a code that is not in target code form, it is into

an intermediate code. The mtermedrate code shou]d be easily transferable to target code and intermediate code generation should

pot take much time.

K

The mtermedlate code can be of three forms,

1. - Postfix, ,
:‘2‘ Tnples ’ .‘\ N l. ) | o s , ! ‘. - “ 3 : .
3. Quadruples | |

The mtermedtate codc should have the followmg basrc propcrtles *

1. Each mstructton can. have on]y one operator in addmon to the assrgnment operator. f
2, Compt]er should generate temporary locatlons to store the value evaluated i m each mstructron _

3; * “The code (3 address code) may have less than 3 operands in an mstrucnon

Q2.

Compare various fonns of three address code. :

Answer :

(5]

' 'Quadruples and indirect trtples requtres the same amount of spaco ‘

Various forms of three-address code are compared based on how much mdtrecuon is used in the representauon

When a target code s produced arun- ttme memory Iocatron is assrgned for each temporary name or progmmmer defined
'name and fhis Iocatton\ts stored m the- symbol table In the quadruple strueture three address statement can aceess the
locatron of temporary name, if i rt is used 1mmed1ately from the symbol table, ‘

The quadruple structure has hlgh degrcc of mdlrectmn between the computatton ot' a value and its use. Tl'us 1s possible
through symbol table . ik .

It is difficult o use a trlple structure in'an optmnzmg comptler ‘Since, changmg a statement deﬁmng a temporary value

requires to change all the occurrences of it in the fields operand 1 and operand 2. -

Indirect tnples st.rucmre is snmlar to quadruple whtch reqmres changes in the ordering of the statement list.

‘ .

'In tnples, the temporaries that need storage are defered until the codc gencrntton phase.

! The space requtred by mdtrect triples ¢ ¢an be reduced by using the same temporary value more than once.

‘ —- el I M’\
L)
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3.

Translate the executable statements of the
following ‘C’ program Intoa three-address code
by assuming each element of an array a'takes

4 bytes.

“ . vold maln‘(( )

i |
inti=1,a[10]; ) |
while(i + + <= 10) a[i] = 0;

}

" Answer :

The size of an element in array ‘a’is 4 bytes
' afi] = addr (a) + 4% -

let addr (a) be some address location 25

" Label NEXT

'Label 3: templ

. The three-address code is, :
0.  main: i=1 b )
1. a[l0]
2. i=f
3. ifi<=10Goto(5) -
‘ ‘4. ' “Goto(8) L
5. ter\}tpl:=2:5 +4%y o
6 a[rerhp,]=o =
7. Goto(2). = . J
Q4. Translate the following into thred address cods. |
.whlle(A<B) do BT e
If(C<D)thenx Y+Z b
Answer : ' | N PR

The three address code for the followmg code is g1ven i

as follows

: Labcl 1 WhlleA <B then GOTO Labcl 2. 3 '

~ GoTo Label Next
Label 2: IFC <O thon GOTO Label 3
GOTOLABELs : |
A B
x = templ o

GOTOLabell *

Q5. Construct triples of the expl’esslom

-

y vaen statement is,

a+a‘(b

T e kT
i 5

o+u ord

b and a: = b[f]-
Answer 1 + . Model Paperqy Qg
The triple reprcscmanon forafi:=bis,
L. T ——
Line No. | Operator | Operand I | Operand)
(0) = g i
(1) equals ) b
\
\ Assignment operator
" Fora:=bs,
'LinejNo. Operator Qperand 1 | Operdnd? |
© | =0 ) i
(D) . equals a OR
- Q6. ertequadruplerepresentatlonfora+a (b-c)
‘ +(b c)*d ¥
Answer Model Paper-ill, Q1(d)

LN

The three address code for abovve statement is,

templ-.—- - c)‘_

" femj)2=a N ter‘npl .

. temp3 a + temp2

A ‘ temp4 templ * d

o tempS temp3 +tcmp4

'I'hequadruplefOra+a'(b ¢)+(b-c)*disas
follows, . ; T

argumentl ‘arg‘uﬁle\lit.zu ~operand * Result
b C | - templ
‘2 | templ o temp2
. a A temp2 - + . temp3
templ e » * temp4
temp3 temipd + . temp
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ﬁnstmct the triples of expresslon za*—(b+c)
Answer ' . ~
The 3-address code for the expressiona * — (b +¢) is,
(0) temp, := (btc)
(1) temp,:=—temp,
(2) temp,:=a*temp, )

and the triple representation is,

[ Line No. ~ Operator . Operand, Operand,
) . addop | - - b
, o | unimin ©) ‘
@, - - n'mlbp_ o a
| : : Ry |
* Internal representation
of * o;;eratof P o
| Q8. What are postfix SDT's? ‘
1 Answer : - C ot _
__‘ Postfix SDT's are the--S_DT?s which perfor;ixs every action at ri ght ends. of the grqmmar produyctions.
o The following exz;h;pvle illustrates postﬁx SDT if,i:plexﬁemi‘ng a désk_calcu]'at.of. ‘
Grammar Production ", Semantic Rules - "
E L— E2 e .Pr‘iritE.lValue N
" E—E,+T" E:*Value ;=E,. Value + T.Value
8¢ ' ; _ BT E. Value := T.Value .
hy : ' ' g T,+F = T Valug :=T,.Value * F.Value
'S T SF S e T Valpc'f:=' F.Value “ .' X
;'ﬂ; ' . N ' F:—>;(E). " |F.Value:=EValue
b i | . ‘Fodigit . . |F Value:=Digit. Vahie
;'“ i .7+ . Table: Postfix SDT's lmplemeniin;) Desk Calculator e K
1a

Q9.  write shprt notes 6n‘é'éinantic.ana'|ysis:ph'a§e and stati ¢ checking.
S Awswers . Biiag FEOIUE S I L S b

Model Paperdl, Q1(d)

q SemgnﬁcAnalysisPhase. SO . S bt oo a
‘Semantic analyzer checks that the input gives any'meaning or'not. After the parser checks, for syntactic errors, semantic

analyzer checks for semantic errors. It does type checking for expressions and other statements.

jir,  Static Checking ' | -1y |

ler

Ty
J

The following a:‘e"some ithportant points about static ché‘ckipg,

L . \ et . .5
‘A programming language uses static checking when It wants type checking to be done at compile time.
% Static checking is also called’as “Early Binding".
During static checking programmatic errors are ¢aught early. This causes program execution to be eflicient. -
4. By~ 5 s T LA T
‘.Usagc of static checking makes programs more reliable for execution. This statement means, at execution time the program
is hardly left with the basic errors, so the execuitor can freely execute the program. '
R e Y
I o 7 _ | ' Scanned by CamScanner
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