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ANNA U N I V E R S I T Y ( U N I V E R S I T Y D E P A R T M E N T S ) 

B . E . / B. T e c h / B. A r c h (Ful l T ime) - E N D S E M E S T E R E X A M I N A T I O N S , N O V / D E C 2024 

I N F O R M A T I O N T E C H N O L O G Y 
Fifth Semes te r (_V) 

IT5502 & Compi le r Eng ineer ing 
(Regulat ion 2 0 1 9 ) 

T i m e : 3hrs Max .Marks : 100 

C O 1 Unders tand the concept of lexical ana lys i s and construction of determinist ic and non-

determinist ic automata. 

C O 2 Unders tand the concept of parsing and construction of parser . 

C O 3 Develop an Intermediate C o d e generator. 

C O 4 Study programming language design, target mach ine des ign and run t ime environment 

of compi lers. 

C O S Study about the compiler construction tools. 

C O 6 Obtain knowledge to construct a prototype compiler for a subse t of a programming 

language. 

B L - B loom's Taxonomy L e v e l s 
(L1 - Remember ing , L 2 - Understanding, L 3 - Applying, L4 - Analys ing, L 5 - Evaluat ing, L 6 - Creat ing) 

P A R T - A ( 1 0 x 2 = 20 M a r k s ) 
(Answer all Questions) 

Q. No Q u e s dons Marks C O B L 
-• 1 Identify the regular express ion for the language over input 

a lphabets I = {p,q} consist ing of str ings where at least 2 p's in the 
beginning , at least one q in the last and alternate p and q in the 
middle 

2 0 0 1 L 3 

2 Write charac te r c l a s s e s for the following: 
a ) A str ing consist ing of lower c a s e vowels having 3 numbers 

in between s e c o n d and third vowel . 
b) Digits in hexadec ima l format. 

2 C 0 1 L 3 

3 Identify the l exeme, pattern and tokens from the following sou rce 
code: 
void resultO 
{ 

int a , b, c; 
s u m = a * b + 5; 

) 

2 C 0 6 L 3 Identify the l exeme, pattern and tokens from the following sou rce 
code: 
void resultO 
{ 

int a , b, c; 
s u m = a * b + 5; 

) 
4 List out the var ious lexical errors and recovery act ions performed 

by the lex ical ana lyzer . 
2 0 0 6 L 2 

5 G i v e a leftmost and rightmost derivation for the string ((b,b),b,(b)) 
using the following g r a m m a r 

2 C 0 2 L 3 

\ 



S - > ( L ) 1 b 
L-> L, S I S 

6 Per form Left Factor ing for the following grammar: 
A->ad|a |ab|abc|b 

2 0 0 2 

7 T rans la te the arithmetic express ion c= p * -q + b[i] into Quadrup les , 
Tr ip les and Indirect Tr ip les. 

2 0 0 3 L 3 

8 Construct D A G for the following arithmetic express ion : 
a * a + (b + a * a + (a + (a*b)) ) 

2 0 0 3 L 3 

9 Us ing Peepho le Optimization, how unreachab le code and 
u n n e c e s s a r y j umps can be el iminated in intermediate 
representat ion? Illustrate with an examp le 

2 0 0 5 L 2 

10 How do you bootstrap a compi ler? G i ve an example . 2 0 0 5 L 2 

P A R T - B (5 X 1 3 = 6 5 IVlarks) 
(Restr ic t to a max imum of 2 subdiv is ions) 

Q. No Q u e s t i o n s Marks C O B L 

1 1 ( a ) (1) Construct epsi lon Non Determinist ic Finite .Automata for the 
following regular express ion and convert it into D F A by applying 
subse t construct ion method. A lso apply S ta te Minimization 
algorithm to reduce the total num")er of s ta tes in D F A . 
( c 1 d ) * dd(c|d) 

9 C O I L 3 

(ii) A lexical ana l yze r needs to recognize the patterns for the str ings 
such a s "result" and "sum" (identif iers) and s igned numbers such 
a s -45 .30 and -64 .503E+2 : 

a ) G i v e the regular definitions for the above ment ioned str ings. 
b) D raw the state transition d iagram for s igned numbers and 

identif iers. 

4 C O I L 3 

O R 
11 (b) (i) Const ruct D F A for the following regular express ion using syn tax 

tree approach. 
(a | S ) * ac* |bc*b 

9 0 0 1 L 3 

(ii) Cons ide r the following 8- transit ions ( T 
respect to the s ta tes p,q,r and inputs 8 

ransit ion table) with 
a , b and c: 

4 C 0 1 L 3 

\ 
•kjj 

(ii) 

State/ Input 8 a b c 

4 C 0 1 L 3 

\ 
•kjj 

(ii) 

S ta te p {q,r} 0 {q} { r } 

4 C 0 1 L 3 

\ 
•kjj 

(ii) 

S t a t s q 0 {p} {p.q} 

4 C 0 1 L 3 

\ 
•kjj 

(ii) 

S ta te r 0 0 0 { r } 

4 C 0 1 L 3 

\ 
•kjj 

(ii) 

a ) V i s u a 
b) Conv€ 

ize N F A from the table. 
3rt it into D F A and identify its regular exp ress ion . 

4 C 0 1 L 3 

\ 
•kjj 

1 2 ( a ) (i) Exp la in the p h a s e s of a Compi ler in detail and write down the 
output of e a c h phase of the compiler for the given express ion 
result = a + b * c / 4. 

9 0 0 6 L 3 

(ii) Cons ide r the language R = {ab , bba, a a , ab} and S = {0 ,11 ,10 ,1 } . 
Compute the following 

a) S | ( R S ) 
b) R ( R U S ) * 

4 C O I L 2 

O R 
1 2 ( b ) (i) Wri te a L e x program to find the total occur rence of the use r id and 

password in the g iven source text. Wri te the identified user id and 
password in a separa te file. 

9 0 0 6 L 3 

2-



U s e r id cons is ts of 3 or more a lphabets and 3 numbers or a mail id 
restr icted to a length of 12 charac ters . 
P a s s w o r d cons is ts of an initial capital letter followed by one or 
more smal l letters fol lowed by a spec ia l character ($/&/#/@) 
restr icted to a length of 10 charac te rs . 

(ii) I l lustrate how a pair of input buffers c a n handle a large look a h e a d 
sa fe ly with a neat d iagram. Wha t is the role of sent inels in buffer 
pa i r? Exp la in . 

4 C 0 1 L 2 

1 3 ( a ) Const ruct a Predict ive P a r s e r and parsing table for the following 
grammar: 
S - > A B 
A-> x , A i ( B ) 
B-> y * B 1 z 
C h e c k whether the g iven string ' x , x , ( y * z ) z " belongs to the above 

grammar . 

13 C 0 2 L S 

O R 
1 3 ( b ) Const ruct a C L R parser for the following grammar: 

S -> B B * 
B-> c B 
B->d 

P a r s e the string "cccdd* " using the above grammar. 

13 C 0 2 1=3 

14 (a) (i) S imu la te the s teps of constructing the S y n t a x tree and D A G for 
the following s imple express ion using appropriate S-Attr ibuted 
S D D : c = (a -4 ) + b * (d+e) * f 

9 C O S L 3 

(ii) Wri te down the ru les which are used by the compiler for T y p e 
Check ing with a sui table exampi i. A l so list out the var ious T y p e 
convers ions that t akes p lace during compilation time using suitafc»le 
algorithm. 

4 0 0 3 L 3 

O R 
1 4 ( b ) (i) Wri te down the semant i c act ions for the Trans la t ion of Ari thmetic 

E x p r e s s i o n s and generate the three add ress code for the following 
express ion using annotated pa rse tree: 

s u m = y * z + ( - b * c ) / w 

9 C O S L 3 

(ii) With the proper L-attributed definition, d raw a dependency graph 
with evaluat ion order for the following statement: 

8 + 4 - ( 3 *6 ) 

4 0 0 3 L S 

1 5 ( a ) (i) Exp la in the i s s u e s involved in the des ign of a Code Genera to r in 
detail with sui table examp les . 

8 C 0 4 L 2 

(ii) G e n e r a t e intermediate code and target code for the following C 
snippet g iven below and est imate the cost of the final target code: 
{ s u m = a[i] + b[i]; d = sum + * p ; } 
( A s s u m e a r ray entr ies require 8 bytes and p is a memory 
location.) 

5 C 0 4 L 5 

O R 
1 5 ( b ) ( i ) Gene ra te three add ress code and draw the flow graph with proper 

identification of bas i c blocks and loops for the following C code 
u s e d for sort ing: 

for (i = 1 ; i<n; i++) 

{ 
key = arr[i]; 

j = i - i ; ; 

8 0 0 4 

# A 
II 

3 



while (j>=0 && arrO] > key) 

{ 
arrO+1] = arrO]; 

j = j - i ; 

• 
} 
arrO+1] = key; 

} 
( A s s u m e ar ray entr ies are numbers which require 8 bytes.) 

} 
arrO+1] = key; 

} 
( A s s u m e ar ray entr ies are numbers which require 8 bytes.) 

(ii) Opt imize the three add ress code generated in 15.b.(i) globally a s 
wel l a s locally by preserv ing the semant i cs of the original program. 

5 C 0 4 L 5 

P A R T - C ( 1 X 15 = 15 M a r k s ) 
( Q . N o . 1 6 is c o m p u l s o r y ) 

Q. No Q u e s t i o n s Marks C O B L 
16. (i) With appropriate S D D for flow control s ta tements and Boo lean 

exp ress ions , t ranslate the following conditional s ta tement into 
three add ress code: 
if (( a>b && a>c) || (e<f || c !=d ) , x =100; 

10 0 0 3 L 4 

' ' (ii) Gene ra te code for the s a m e statement in one p a s s using 

Backpatch ing S D D . 

5 0 0 3 L 4 


