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PCCS 4305

Sixth Semester Examination — 2012
COMPILER DESIGN
Full Marks —70

Time : 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.
The figures in the right-hand margin indicate marks.

1. Answer the following questions : 2x10
(i)  Whatdo you mean by Symbol table? Mention its features.
(ii) What s shift reduce conflict in bottom-up parsing ?
(iii) Which of the following suffices to convertan arbitrary CFG to LL(1) grammar ?
(a) Removing left recursion alone
(b) Factoring the grammar alone
(c) Removing left recursion and Factoring the grammar
(d) None of the above
Justify your answer.
(iv) Consider the context-free grammar G:
Ei= E+Ela
How many parse trees can be constructed for a sentence with n number of
a's?
(v) Consider the following translation scheme :
S S ER
R - *E{print (*');}R | &
E— F+E{print (+);}|F
F — (S)|id {print (id.value) ;}
P.T.O.
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Here id is a token that represents an integer and id .value represents the
corresponding integer value. For an input ‘2*3+4’, this translation scheme
prints
(a) 2*3+4
(b)i=2:+34
(c) 234 +*
(d) 23*4+
(vi) Consider the grammar shown below:
e '
C- cC|d
This grammaris
(@) LL(1)
(b) SLR(1)butnotLL(1)
(c) LALR(1) butnot SLR(1)
(d) LR(1) butnot LALR(1)
(vii) What do you mean by DAG for expression ?
(viii) What is back-patching in the process of intermediate code generation ?
(ix) Canan ambiguous grammar be LL(1) ?Justify your answer.
(x) Whatdo you mean by spilling and spill code ?
2. (a) Construct minimum-state DFA’s directly from the regular expression :
(alb)*abb
by drawing syntax tree and computing the functions: firstpos, lastpos, and
followpos of each node of the syntax tree.

(b) Construct an NFA for the regular expression : —
(alb)*a(alb)
(c) Fromthe above obtained NFA, Show the sequence of moves made by each

in processing the input string: “ababbab” and draw your conclusion whether
the given string is accepted or rejected by the NFA. 5+3+2

3. (a) Explainthe different type of optimizations that can be performed in a loop.

(b)  Explain the role of an error detector in compilation process? Discuss different
errors in Lexical phase. 5+5
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" 4. (a) ConsideranLL(1)grammar given below : 6
S -, aAbS|bBaS|¢
A > aAbA| ¢
B -aBbB| ¢

(i) Construct a leftmost derivation for the string “abaaba”.

(i) Construct a predictive parsing table for above grammar.

(iii) Show how your predictive parser parses the string “abaaba”.

(b) Discuss the construction of an LR parser.

What are the various data structures used in LR parser design ? -4
5.  Consider the following grammar : ; 10

E E+T|T

T TF|F

F F*|a|b

(a) *Construct the SLR parsing table for this grammar.
(b) Constructthe LALR parsing table.

Compare the number of states produced by SLR parsing table and LALR
parsing table and draw your conclusion that which type of parsing technique
is better. 10

6. (a) Consider a simple matrix-multiplication program.
for (i=0; i<n; i++)
for (j=0; j<n; j++)
c[illil = 0.0;
for (i=0; i<n; i++)
for (j=0; j<n; j++)
for (k=0; k<n; k++)
clil[j] = c[ili] + a[il[k] * bIK]LT;
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Its corresponding Three address statements/codes are given below : —

1)- i=0 18) t8=t4+k

2) j=0 19) t9=8*t8

3) = nti 20) t10=a[t9]

4) t2=t1+]j 21) t11=n*k

5) t3=8*t2 22) t12=t11+]

6) c[t3]=0.0 23) t13=8*t12

7y j=j+1 24) 114 =Db[t13]

8) ifj<ngoto (4) 25) t15=t10*t14
9) i=i+1 26) t16=t7+t15
10) if i<ngoto(2) 27) c[tB]=t14

1) i=0 28) k=k+1

12) j=0 29) ifk<ngoto (14)
13) k=0 30) j=j+1

14) t4=n~i 31) ifj<ngoto(13)
15) t5=t4+]j 32) i=iEd

16) t6=8*t5 33) ifi<ngoto (12)

17) 7 =c[t6]
(i) Construct the flow graph for the above given code.
(i)  Identify the loops in your flow graph.
(b) Eliminate left-recursion from the following grammar:
E — aa| abba| Eb |EE 5+2+3

0 (a) Differentiate between Syntax directed definition and Syntax directed
translation scheme. Mention the application of Syntax directed definition.

(b) What do you mean by activation record ?
Explain handlings of activation records for calling sequences. 5+5
8.  Write short notes on any two : 5%2
(a) Peephole optimization
(b) Sethi-Uliman algorithm
(c) Redundantand un-reachable codes
(d) Dangling references.
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