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Note: Answer FIVE full questions, selecting ?;
atleast TWO questions from each part. Q
a€
PART - A

Explain the various phases of complier. Show the translations for an assignment statement.
Position = initial + rate * 60, clearly indicate the output of each phase. {12 Marks)

Write the regular definition for an unsigned number. Also write the transition diagram.
. (06 Marks)

rgl:fti ;i I;r%%;ihe following C code? Q)\Q/V
intx=2; O

void b( ) {int x =K.printf{“%d In”, a)’} J\:z/
void c( ){printf{“%d 1", a); }
void main( ) {b{ ). c¢( ):}. (02 Marks)

Describe an algorithm used for climinating the left recursion. Eliminate left recursion from

the grammar :

S—>Aalb A->Ac|Sd|a. (Y (06 Marks)

Show that the following gramma@ 1GAIOUS :

E—>E+E|E*E|(E)|id. W% equivalgﬁ\gnambiguous grammar for the same.
(06 Marks)

What are the key problem(\ﬁ?rth top down parﬁ:?Write a recursive descent parser for the

grammar :

S—>cAd A—>ab|a. (08 Marks)
(Given the grammer :

S — aABb . -

A—>c "Q{b' o)

B- (ms 0;

i) MEmpute FIRST and FOLLOW sets g
‘tfy. -Construct the predictive parsing table (5)

iii) Show the moves made by predictive parser on the input ; acdb. {10 Marks)
Explain with a neat diagram, the model of a table driven predictive parser, (05 Marks)
What is handle pruning? Give a bottom — up parse for the input : aaa * a++ and grammar ;
5 >SS+ |SS *]a. (05 Marks)
Given the grammar : vy
S > CC

C—o>cC|d

i) Obtain the sets of canonical collection of sets of valid LR(0) items

i} Design SLR parsing table. (10 Marks)
Write an algorithm used to compute LR (1) sets of items, (06 Marks)
Write a note on the parser Generator — Yacc. (04 Marks)
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PART-B
js/ 5 a. Explain the concept of syntax — directed definition. (05Ma
@ b. The SDD to translate binary integer number into decimal is shown below : ?‘
6/; Productions Semantic rules QQ

BN o L. BN.val= L. val
L>L, B L. val =2 xL;.val + B. val

I.>B L. val =B .val
B0 B.val=0
Bo1 B.val=1 -
%, A
Construct th?{ ¢ tree and annotated parse tree for the inp @g : 11001, (05 Marks)
¢ Givea SDT fora%op calculator and show its parser stagl iftplementation, (10 Marks)
M. N
6 a. Translate the arithmetic expression : a + - (b + ¢) into quadruples, triples and indirect triples.
(06 Marks)
Give a semantic action for : § = if (B) S clse S.. (06 Marks)

c. Develop SDD to produce direcied a cyclic graph for an expression. Show the steps for
constructing the directed acyclic graph for the expression:a+a * (b—c)+ (b-¢) * d.
St (08 Marks)

7 a. Describe the general structure @ activétiy, record. Explain the purpose of each field in
the activation record. (08 Marks)
b. A C —code to compute Fibodhcel numbers rec ly is shown below :
int f(int n)

{intt,s;
ifiln<=2)return 1 ;
s=f(n-1};
t=fn-2); _ |
return (guht); O
AN Y,
i) the activation tree for the call ;: §5) 7
iﬁ is the largest number of activation records that ever appear tomacr on the stack?
& (06 Marks)
c. Explain the performance metrics to be considered while designing a garbage collector.
{06 Marks)
8 a. Discuss the issues in the design of a code generator. (10 Marks)

b. Write the tree address code and construct the basic blocks for the following program

\{\ segment, ’ f¢

sum=0;
for(i=0;i<=10;1++)
sum = sum +a[i} ; (05 Marks)
c. Give the code generation process for operations. (05 Marks)

¥ ¥ ¥ %k k
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USN 10CS63
Sixth Semester B.E. Degree Examination, Dec.2014/Jan.2015
Compiler Design

Time: 3 hrs. Max. Marks; 100

Note: Answer any FIVE full questions, selecting T
atleast TWO questions from each part. e
PART - A .

1 Explain with neat diagram, the phases of compller with example ‘ (10 Marks)
Construct a transﬁf@h diagram for recognizing relatiopal®dperators. Sketch the program
segment to 1mplemehtmt, showmg the first state and one final state. (10 Marks)

2 Briefly explain the problerns assoc1ated with top- down parser. (03 Marks)

Show that following gramma‘r is" _mblguou& 35S+ S 1S #*S 1 id. Give an unambiguous

grammar for the above grammar Such that ‘+* has highest priority and * has less priority and
both are left associative. S (07 Marks)
Given the grammar A — (A)/a

1) Construct predictive parser table.

ii) ~ Check the grammar is LL(]) or not. L

ili)  Show the parser steps for the input ((a)). < - (10 Marks)

Obtain LR(0} items foa; H:ie followmg grammar:

S—>L=R!R L=5%R!id R >L. (08 Marks)

Obtain FIRST and FALLOW sets for the grammar shown in Q 3(a) and obtain SLR parsing
table. Is the grammar SLR? PR (12 Marks)

Given the grammar:
A—->CC C—->aC|b

-t} Construct sets of LR(1) items. o

. i) Construct canonical LR(1) parsing table. %“’i{}z Marks)
Write a note on the parse generator - YACC. “(03 Marks)

Write the YACC specification of a simple desk calculator with following grammar for
arithmetic expression:

E->E+T|T
To>T=*F|F
F — (E) ;| digit where digit between 0 to 9. (05 Marks)
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PART -B

Explain type of attributes for non terminal with example. (04 Marks)
Write annotated parse tree for expression 5 + 4 * 3n where grammar is
L > En

ES>E+T!T

T - T+F|F
F- (E) digit : (06 Marks)
How different classes of SDD’s that guarantee evaluation order? L5 (06 Marks)

Obtain pdStﬁx_SDT for simple desk calculator. tL (04 Marks)

Obtain the directed acyclic graph for the expression x + x. * (y + z) + (y + z) * w. (06 Marks)
Explain the following with example: o

i) Quadraples i) Triples iii) Indirect triples. -~ - (06 Marks)
Explain SDT of switch statpment o (08 Marks)

record. {06 Marks)
Explain tasks of caller and callee whgﬁ p}:ocedure called and exit. (08 Marks)
Explain briefly the performance metnﬁ‘s to be considered while designing garbage collector.
{06 Marks)

for i from 1 to 10 do -
forjfroml1to10do .. -

af,)]=0.0; ..
for i from 1 to 10&0

afy, 1]—1”0
and identify-basic blocks. S (10 Marks)
Discuss the issues in the design of a code generator. e (10 Marks)

& ok ok ok
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/i"f,’m P 9 ;\{O
%ﬂne 3 hrs. Max. MarkS?}IOO
,{i Note: Answer FIVE full questions, selecting <«"}
A at least TWO questions from each part. o
R PART - A o

50, will be treated as malpractice.

4

completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
e

revealing of identification, appeal to evaluator and /or equations written ¢g, 42+8

e

TP

Important Note : 1
th

v}%

Desoﬁbg the various phases of a compiler. Write down the translat{oq ¥or an assignment
statenrégbﬁl(e position = initial + rate * 60. Indicate the outputs of éagfphase. (12 Marks)
Construct {igrtransition diagrams for a set of keywords like be m:}e!hﬁ if, then and else, and
identifiers aﬁ@;;stants along with a minimum set of relatlona%\;pé}ators (08 Marks)
anﬁ &““"s»

How left recursion’ can be eliminated from grammars?’ Wme down the simple arithmetic
expression grammar ahd rewrite the grammar after remi)vmg left recursion. (05 Marks)
What is left factoring? Rewglte the following grammar after “left factored™:

S =»iEtS |iEtSeS |a “. - :

E—>b (05 Marks)
Broadly classify parsers. How Cg x@qwn pafsmg and bottom-up parsing be subdivided?
Briefly explain the merits of each, ™ (05 Marks)
Bneﬂy explain the 1mplementat10 driven predictive parser. (05 Marks)

P ST .

Define LL(1) grammars. Test Wh%er the foﬁlowmg grammar is LL(1) or not, and construct
a predictive parsing table fqﬁ;

S — AaAb |BbBa -~/
A—> e = ‘
Boe Mgf E (10 Marks)

Construct the L&?item set for the grammar: 1wt
E->E+T/Y

“0,.

taw the DFA for the et of LR(0) items found. *{&M (10 Marks)

ﬁCOnstmct the canonical LR(1) items and the GOTO graph as well as the cm%cal LR(1)
-’parsing table for the following augumented grammar: i
i *

S">s T

S > CC ~

C—cC|d (16 Mirkspr
For the table in question 4(a), construct the LALR parsing table. (04 Marks

PART -B

Explam the concept of syntax-directed definitions. What is synthesized attributes and
inherited attributes? (06 Marks)
Construct the syntax tree, parse tree, and the annotated parse tree for the input string say
5 * 6 + 7; using suitable context-free grammar. (06 Marks)
Construct a dependency graph for the declaration float idl, id2, id3. (08 Marks)
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6 a. Draw the syntax tree and DAG for the expression (2 * b)+(c—d)* (a*b)+b. (08 Marks)
b. Represent the following assignment pamelya=b*—-¢¥ b * — c; in its syntax tree form,
three-address code, quadruples and triples representation. (12 Marks)
f «f 7 a. Discuss the general structure of activation record. (08 N!i’hﬁ?
ﬁ?}) b. What is meant by calling sequence and return sequence? List the calling sequeng sign
’ .:2, principles. J6DNMarks)
cﬁWrite a note on garbage collection. {,.,;%;(04 Marks)
= s,
e i
§ a. List éxi:}}brieﬂy explain the design issues of a code generator. e = (10 Marks)
b. With éxaple explain common subexpression and dead code elimination methods.(10 Marks)
. nf'?;‘;igw -
éﬁg‘i ¥k kKK E
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Note: Answer any FIVE full questions, selecting o '
atleast TWO questions from each part. fﬁ;::“ .
S
PART - A RN
1 a. With a neat diagram, explain the varicus phases of compiler with e:xagm{* {10 Marks)
b. Explain the input buffering strategy used iri lzxical analysis phase. -~y (05 Marks)
c. Write the regular definition for an unsignad number, also write tp? tradsition diagram.
N (05 Marks)
S
2 a. Define left recursion and left factoring? Consider the_ﬁ@r_amfhar :
ESE+T|T Lhi
Toidid[]]id [X]
X -E,E|E
i) Eliminate left recursion
ii) For the obtained result of 1) do the Jeft factoring. (10 Marks)
b.  Construct LL(1) parsing table for the-g umar
S —>aB|aC|Sd|Se &
B —>bBc|f % hd
and verify the above graﬂNfiﬁf is LL (1) or not. (10 Marks)
3 a. Define Handle u@ti_ﬂandle pruning. Consicler the grammar
E-E+T|T.
T>T*E}E"
F o (Ex}id
Indigx(e-the handle for the following right sentential form id; * id,. (06 Marks)
b. h'a neat diagram, explain the general structure of LR parser. (06 Marks)
C. ‘{;}oxnsider the grammar .
LSS L=R|R
‘; L >*R | 1d
o R—L
- Verify the gramnmar is SLR (1) or not. (08 Mzrks)
4 a. Giventhe grammar :
A—>(A)ia
Construct LR(1) set of items, parsing table and also parse the input string ((a)) using
canonical LR parsing method. (12 Marks)
b.  Write the procedure used to compute LR(1} items using LALR parser. (04 Marks)
¢.  Write a note on the parser generator - Yacc. (04 Marks)

l1oi2
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PART-B
5 a. Define synthesized and inherited attributes with examples. (04 Marks)
b. Consider the grammar that is used for simple desk calculator. Obtain the semantic action @md
also the annoteted parse tree for the string. (3 + 4) # (5 - 6)n %
L - En e
ESE+T ey
E->T gw,;f:{j ‘
T—>T=xF %‘;’m:d
T—>F . }1\3: i
F - (E) oyt
F — digit. L {10 Marks)
€. Consider the grammar :
To>FT 5
T' > *FT! iy
F — digit &
Write the semantic action and obtain the dep_ depry graph and the order of executior for
the input string 3 * 5. (06 Marks)
6 a. Define DAG? Develop SDD to prodlme*rDAG for the expression :
E—-E+T
E->E-T
E-ST
T - (E) A
T—id N
T - num o
and show the ‘stﬁﬁbr constructing DAG for the expression a+a#*(b—c¢)+(b—c)*c.
{12 Marks)
b. Ekﬂmnd@q&ﬂwphsHmhsmﬁnﬂnaﬂﬁmhshr&em&mﬂea =b*—c+b*c
e {08 Marks)
¢ M;‘J '
7 ay Desarlbe the general structure ot a activation record. Explain the purpose of each field in the
s “activation record and construct activation tres for Quicksort. (10 Mzrks)
o &b Explain Heap management in detail. (10 Marks)
-:‘}
8 a. Briefly explair the main issues in code generation. (10 Marks)
b. Briefly explair. any five kinds of code optimization with an example each. {10 Marks)
* ok ok % %
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Sixth Semester B.E. Degree Examination, Dec.2015/Jan.2016
Compiler Design
Time: 3 hrs. Max. Marks:100
Note: Answer any FIVE full questions, selecting
“ atleast TWO questions from each part.
E PART — A
.‘i 1 a. With the help of a diagram, explain the various phases of a compiler. (10 Marks)
f‘j b. What is meant by input butfering? Write an algorithm for look ahead code with sentinels.
= (04 Marks)
= ¢. Construct transition diagram to recognize the tokens below
j 1) identifier ii) Relational operator  iii) unsigned number. (06 Marks)
af 2 a. With a neat diagram explain the role of a parser. (05 Marks)
" b. Explain different error recovery strategies. (08 Marks)
3 ¢. Consider the context free grammar S — SS +|SS * |a
5 And the string aa + a*
H i) Give a left most derivation for the string
2 1) Give a right most derivation for the string
e 111) Give a parse tree for the string
Z iv} Is the grammar ambiguous or unambiguous? Justify.
3 v) Describe the language generated by this grammar
z vi} Remove the left recursion from the grammar?
z vii) Left factor this grammar. (07 Marks)
5 3 a  Given the grammar
= S—al|(L, L>L,S|S
% 1) Do the necessary changes to make it suitable for LL(1} parser
é’ i) Check the resultant grammar is LL (1) or not
é ii1) Show the moves made by the predictive parser on the input (a, (a, a)). (12 Marks)
& b. What is meant by handle pruning? List the actions of a shift reduce parser. Consider the
3 following grammar
= S—TL;
£ T — int | float
2 L — L, id | id parse the input string int id, id; using shift reduce parser. (08 Marks)
< 4 a. Given the grammar
o S > AA
A—>Aajb
1) Construct sets of LR(1) items
i1) Construct canonical LR(1) parsing table {12 Marks)
b. How LALR parsing table is constructed? Develop an algorithm for the same. (08 Marks)
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PART - B
Give the syntax directed definition to process a sample variable declaration in C and
construct dependency graph for the input float x, y, z. (10 Marks)
Write the grammar and syntax directed definitions for a simple desk calculator and show
annotated parse tree for the expression 3*5 + 4n. (10 Marks)

Draw the DAG for the arithmetic expression

a+a*(b-c)+(b-c)*d. Show the steps for constructing the DAG. (10 Marks)
What are three address codes? Explain different ways of representing three address codes,
with examples. {10 Marks)

Distinguish between static scope and dynamic scope. Briefly explain access to non - local
names in static scope. (10 Marks)

Explain in detail, the strategy for reducing fragmentation in heap memory. (10 Marks)

Discuss the following terms :

1) Basic blocks i) Next use information  1i1) Flow graph. (10 Marks)
With example, explain common subexpression and dead code elimination methods.
(10 Marks)
* % %k ¥ &
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USN 101S662
Sixth Semester B.E. Degree Examination, Dec.2016/Jan.2017
Compiler Design
Time: 3 hrs. Max. Marks:100
Note: Answer FIVE full questions, selecting

at least TWO questions from each part.
PART - A
1 Differentiate between computer and Interpreter. List and explain the various phases of a

compiler and show the output of each phase for the expressiona:=b+c¢*25. (10 Marks)
Explain the technique of input buffering used by the lexical analyser. (06 Marks)
Construct transition diagram for the following :

i) Unsigned numbers

ii) Relational operators. (04 Marks)

Write the algorithm used of eliminating left recursion. Use this algorithm and eliminate left
recursion on the given grammar

S—Cla

C—-Ddjc

D—Cc|d (07 Marks)
Write the “dangling else” grammar and show that it is ambiguous. Rewrite the grammar
incorporating the rule “Match each else with the closest unmathed then”. (08 Marks)
List and explain the various error recovery strategies. (05 Marks)

Construct the predictive parsing table for the given grammar

E - TE

E'—+E|¢

T — FT'

T - Tle

F — PF’

F'— *F'| ¢

P—(E)|a|b]|ep (10 Marks)
Discuss the conflicts that can arise during shift reduce parsing giving one example for each
type. Do shift reduce parse for the string (a, (a, a)) and indicate the presence of conflicts if
any. Use the given grammar

S—(@L)]|a

L—-LS|S (10 Marks)

Show that the following grammar is LR(1).
S — Aa| bAc|Bc | bBa

A—d
B—d (10 Marks)
Explain the procedure for the construction of an LA LR parser. (10 Marks)
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PART - B

Define :

i) Inherited attribute

ii) Synthesized attribute. (02 Marks)
Develop the grammar and SDD for a simple desk calculator and show the annotated parse
tree for the expression 1 * 2 * 3* (4+5) n. (10 Marks)
Rewrite the actions of desk calculator SDD so that they manipulate the parser stack
explicitly. Illustrate the parser stack implementation. (08 Marks)

Construct a DAG for the arithmetic expression 2* x+y * (2*x —y ). Show the steps for

constructing the DAG. (08 Marks)
Generate intermediate code for the statement “if (x < 100 || x > 200 && xi =y) x = 07, along
with the required syntax directed translation scheme. Avoid redundant Gotos. (12 Marks)

Show the structure of activation record. Explain the purpose of each item on the activation

record. (08 Marks)
Explain the strategy for reducing fragmentation in heap memory. (08 Marks)
List and explain the performance metrics to be considered when designing a garbage
collector. (04 Marks)

Generate the code for the expression

X=(a-b)+(atc) (04 Marks)

What are basic blocks? Explain the DAG representation of basic blocks. (08 Marks)

Describe the next use information. Write an algorithm to determine the liveness and next use

information for each statement in a basic block. (08 Marks)
* %k % % X
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Complier Design AN
Time: 3 hrs. ~Q Max. Marks:100
Note: Answer any FIVE full questions, selecting
atleast TWO questions from each part.
PART - A
1 With a neat dlagram explain various phases of complier. ‘ (10 Marks)
Write the look anead code with sentinels for input buffering snalegy used in lexical analysis
phase. - (05 Marks)
Construct a transition-diagram for recognizing unsigned numbers. (05 Marks)
2 Explain panic mode and phrase — level error recovery strategies. (08 Marks)
Write an algorithm to ‘lefi factor a grammar. Give the left factored grammar for the
following :
S — iEtS/iRtSeS/a
E—>b (06 Marks)
Give the rules for constructing FIRST and FOII OW sets. (06 Marks)
3 Write an algorithm to construct a predxcme parsmg table. Construct the predictive parsing
table, considering the grammar :
E—->E+T/T
T->T=*F/F
F— (E)/id (08 Marks)
Explain the working of a shift reduce parser. (04 Marks)
Explain the conflicts of shift reduce parsing with suifable examples. (08 Marks)
4 Write an algorithm for constructing SLR parsing table. (06 Marks)
Construct LALR parsing table, considering the following augmented grammar :
S'—>S
S—>CC 7 ao
C—cCid : s (10 Marks)
Write a note on the use of ambiguous grammars. i ¢ (04 Marks)
PART - B
5 Explain the goncept of syntax—directed definition. (06 Marks)
Construct a dependency graph for the declaration float id1, id2, id3. : (06 Marks)
Explain the parser stack implementation of postfix SDT with an example, (08 Marks)
6 Obtain t:he ,gi‘irected acyclic graph for the expression : g
at+tax(b<c)+(b—c)*d. s '(06Marks)
Li:st\any four common three address instruction forms. (04 Marks)
Write syntax directed definition for flow of control statements. ¢ (10 Marks)
7 ~W\ith' a neat diagram, explain the typical subdivision of runtime memory. (08 Mgtks)
Explain the desirable properties of memory manager. (06 Marks)
Explain the design goals for garbage collector. (06 Marks)
8 Write an algorithm to partition three-address instructions into basic blocks. (06 Marks)
Define flow graph. How it is constructed? (04 Marks)
With an example, explain common sub-expression and dead code elimination methods.
(10 Marks)
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USN 101S662
Sixth Semester B.E. Degree Examination, June/July 2013
Compiler Design

Time: 3 hrs. Max. Marks:100
Note: Answer FIVE full questions, selecting
at least TWO questions from each part.
} PART — A ,
1 a Explain, with a neat diagram, the phases of a compiler. By o (10 Marks)
b. Construct the transition diagram to recognize the tokens given below;
i) Idenﬁﬁer .
ii) Relatlon;ai operator -
iii) Unsigned’ zaﬁmber (10 Marks)
2 a. Whatis left- recursum" Eliminate left recursion from the following grammar:
E->E+T/T -
T->T=*FF ~
F — (E)/id e, . (08 Marks)
b.  Given the grammar: A :
S - (L)Q CAN
L—>L,S/S
1) Make necessary changes to make ﬁ Smtable for LL (1) parsing.
it) Construct FIRST and Follow sets
iif) Construct the predictive parsing table
iv) Show the moves madq lzy the predictive parser on the input (a, (a, a)). (12 Marks)
3 a. Whatis shift reduce parser" Explain the conflicts that may occur during shift reduce parsing.
; (04 Marks)
b. Given the gramméz
A > (A)a
i) Fmdmm) items
11) Ccms&ruct SLR parsmg table.
1) W ite SLR parsmg algorithm. )
Show the parsing of input string ((a)). . (16 Marks)
4 a. Given the following grammar:
S —» CC
C—>cCMd
i) Construct sets of LR (1) items. \
i) Construct canonical LR (1) parsing table. (12 Marks)
b. Construct LALR parsing tables for the grammar shown in Q.No.4(a) using LR (1) items.
(08 Marks)
PART -B
5 a. Explain the concept of syntax directed translation, with examples. (06 Marks)
b. Define inherited and synthesized attributes. (04 Marks)
¢. Give SDD of a simple desk calculator. (04 Marks)
d. Write the annotated parse tree for 3%5 + 4n. (06 Marks)

1of2
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Draw the DAG for the arithmetic expression, a + a * (b—c) + (b—c) * d. Show the steps for
constructing the DAG. (10 Marks)
Translate the arithmetic expression a + —(b + ¢) into quadruples, triples and indirect triples.

(06 Marks)
Write the tree address code for switch statement. (04 Marks)

What is an activation record? Explain the purpose of each item in the activation record; with

. an example (08 Marks)
What is meant by calling sequence and return sequence? List calling sequence design
principles. . (08 Marks)
Write'a note on Garbage collection. - (04 Marks)

List and explaln design issues of a code generator. (10 Marks)
With an example, explain common sub-expression and dead coﬁe ehmmatlon methods.
’ s (10 Marks)
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50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

10CS63

USN
Time:
1 a
b.
c.
d.
2 a
b.
c.
3 a
b.
¢
4 a
b.
c.

Sixth Semester B.E. Degree Examination, June/July 2013

Compiler Design

3 hrs. Max. Marks; 100

Note: Answer FIVE full questions, selecting
at least TWO questions from each part.

PART - A
Explain three types of software productivity tools. (06 Marks)
Define sentinels. Give lookahead code with sentinels. _ (04 Marks)
Enlist algﬁbralc laws for regular expressions. “, (07 Marks)
Give transmon dlagram for unsigned numbers. f"“; (03 Marks)

Write an algorlthm to eliminate left recursion from a grammar also give the syntax of the
production. - (05 Marks)
Consider the producttfm -

S — aAb

A —cd/C.
Show that recursive- descent parsmg falls for-the input string “acdb”, also explain recursive

descent algorithm. (07 Marks)
Find First and Follow for the glven gramin:
i) stmt_sequence —> stmt stmt_sequence’
stmt_sequence’ —> ; stmt_sequence/e
stmt — s
ii) S — ,GH;
G > aF
F — bF/e
- (08 Marks)
What. am two types of conflicts during shift reduce parsing? Give example& (04 Marks)
Ear. the given grammar E — E + n/n. Construct parsmg table of LL(1). Verlfy 3+4+5and
) shﬁsw each step of verification with reference to parsing table. (08 Marks)
‘How to verify whether grammar is LL(1) or not? Show that: £ g
S — AaAb/BbBa E
A>e i)
Boe B
is LL (1), without constructing any table. (08 Marks)

Construct the DFA of LR(0) items and SLR parsing table for the grammar:
Stmt_sequence — stmt_sequence; stmt/stmt

Stmt > S
Identify Kernel and non Kernal items in state I4. (12 Marks)
Discuss the behaviour of the LR parser. (04 Marks)
For the grammar A — (A)/a, construct LR(1) set of items. (04 Marks)
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PART - B
Write annotated parse tree for 3*5 + 4n using Top down approach. Write semantic rules for
each step. (08 Marks)
Discuss S-attributes and L-attributes with respect to SDD (Syntax Directed Definition).
(04 Marks)
By considering an array type int[3][3], write syntax directed translation with semantic rules.
(08 Marks)
Enlist any four common three address instruction forms. (04 Marks)
Define quandruples, triples and static single assignment form. ~ (06 Marks)
Write syntax directed definition for flow of control statements. (10 Marks)

Write a-version of quick sort, in ML style using the nested funetlons Give any four

additional features of ML. (08 Marks)
“Most programs exhibit a high degree of locality”, explain the statement. (05 Marks)
“Garbage collection is seldom used in real time appllcatlons” justify the statement. How
language design affects the characteristics of memory usage. (07 Marks)

How register allocation and evaluatlon order plays an important role in a code generation?

Discuss. : (06 Marks)

Write an intermediate code to seta 10 x 10 matrlx to an identity matrix. (10 Marks)

Define flow graph. How it is constructed? (04 Marks)
ok ok ok %
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2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

USN 10CS63
Sixth Semester B.E. Degree Examination, June / July 2014
Compiler Design
Time: 3 hrs. Max. Marks: 100
Note: Answer FIVE full questions, selecting

at least TWO questions from each part.
PART — A
1 Explain the various phases of a compiler with the help of neat diagram. (08 Marks)
Give the formal definations of operations on languages with notations. (04 Marks)

Write the transition diagram to recognize the token below:
1) relop (relational operations)
11) unsigned number. {08 Marks)

Give the rules for constructing FIRST and FOLLOW sets. {06 Marks)
Construct the predictive parsing table by making necessary changes to the grammar given
below:

E->E+T|T

T >T*F|F

F—>(E)|id (10 Marks)
Give the formal defination of CFG with an example. (04 Marks)

What is a shift-reduce parser? Explain the conflicts that may occur during shift-reduce
parsing. List the actions of shift-reduce parser. (06 Marks)
Form the Action / Goto table for the following grammar:

S —> AabAc|Ba|bBa

A—d

B-—>d

Justify whether the grammar is LR(0) or not. (14 Marks)

Construct the canonical LR(1) Item sets for the following grammar:

S—> AA
A—aA|b (10 Marks)
Construct LALR parsing table for the grammar shown in Q4 (a) using LR(1) items.

(10 Marks)

PART B

Define inherited and synthesized attributes. Give examples. (06 Marks)
Give the SDD for simple desk calculator and draw dependency graph for expression,
1*¥2*3*%(4+5)n {10 Marks)
Write SDD that generates either a basic type or an array type. (04 Marks)

Draw the DAG for the expression, a+a*(b—c)+(b—c)*d. Show the steps for

constructing the same. {10 Marks)
Explain the following with examples: 1) Quadraples ii) Triples. (06 Marks)
Write the three address code for the expression:

a+a*(b-c)+(b—c)*d (04 Marks)
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Give the general structure of an activation record. Explain the purpose of each component.
{08 Marks)
Explain the performance metrics that must be considered while designing garbage collector.
(08 Marks)
Give the memory hierarchy configurations of modern computer highlighting size and access
times. (04 Marks)
Explain the main issues in code generation. (10 Marks)
For the following program segment:
fori=1to 10do
forj=1to 10do
af1,)]=0.0
fori=1to 10do
a[i, i] = 1.0
Generate intermediate code and identify basic blocks. (10 Marks)
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 1015662
Sixth Semester B.E. Degree Examination, June/July 2014
Compiler Design

Time: 3 hrs. Max. Marks:100
Note: Answer FIVE full questions, selecting
at least TWO questions from each part.
PART - A
1 a.  Draw diagram for language processing system. (04 Marks)
b. Explain general structure of a compiler. (08 Marks)
c. Write an algorithm for “look ahead code with sentinels”. {04 Marks)
d. Draw a transition diagram for identifiers and keywords. How do you handle reserve words
that look like identifiers? . {04 Marks)
2 a. For the following grammar
S—>(L)|a
L>L,S|S
Make necessary changes to make it suitable for LL(1) parser. (02 Marks)
b. After doing necessary changes in Qz(a) grammar check whether it 1s LL(1) grammar or not.
If yes, parse the string (a, a). C (10 Marks)
c. List all error recovery methods in T;L(l) parser. Explain one method suitable for the
grammar given below.
S—>AbS|e|e
A —a|cAd string 1s “ceadb” (08 Marks)
3 a. What is a shift reduce parser? Explain the conflict that may occur during shift reduce
parsing. (04 Marks)
b. What is handle pruning? Explain with the help of the grammar S —SS + | SS* | a
and input string aaa*a++. (08 Marks)
€. Give Bottom-up parsing for the strings 000111 and grammar S -»> OS1 | 01 and construct
parse tree in each step of deviation. (08 Marks)
4 a. Write algorithm for construction of canonical LR(1) parsing table. (10 Marks)
b. Construct LALR parsing tables for the grammar shown below using LR(1) items.
S—»CC
CocC|d (10 Marks)
PART - B
5 a. Write a SDD for desktop calculator. (04 Marks)
b. Assume suitable SDD to construct a syntax tree for the expression a—-4+c¢ and what
are the steps involved n construction of that syntax tree. {08 Marks)
C. Construct annotated parse tree for 3*5 and write dependency graph for the constructed
parse tree. (08 Marks)
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List various 3 address instruction forms. Give one example for each. (10 Marks)
Construct DAG for the expression
x+y) - (x+y)*x-yN+t({(x+ty) *(x-y) (06 Marks)
Write case 3 address code instructions used to translate a switch statement. (04 Marks)
Discuss about the various components and their use in an activation record. (08 Marks)
What do you mean by calling sequence? Explain the actions performed during
(i) function call (11) return, (08 Marks)
Draw subdivision of run-time memory into code and data areas. (04 Marks)

For the following program segment generate intermediate code and flowgraph of that code.
for i from 1 to 10 do
for 3 from 1 to 10 do

ali; j]=0.0;
for i from1 to 10 do
a[1, 11=1.0; ; (10 Marks)
What are the steps involved in optimization of Basic blocks. Explain any 2 steps.
. (10 Marks)
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USN
Time
1 a
b.
c.
2 a
h.
C.
3 a
b.
C.
4 a.
b.
C.

Sixth Semester B.E. Degree Examination, June/July 2015
Compiler Design

- 3 hrs. Max. MarkleO

Note: Answer any FIVE full questions, selecting
atleast TWO guestions from each part.

PART - A

Explain with a diagram, the phases of complier. {08 Marks)
Write regular definitions for the following using extended regular expression notation :

i) identifier N

1i) unsigned number. . (06 Marks)
Write a program for look ahead code with sentinels. L (06 Marks)

Define left — recursive grammer. Eliminate left recursion from the following grammer :
ES>E+T[T

T->T#*F|F

F— (B) | id. o (05 Marks)
Given the grammer : - S

S — AaAb|BbBa oo

Ao e ( b

B e

i) compute FIRST( ) 'ST:OLLOW( ) functions

1) construct predic@ﬁ&%arsing table

ii) parse the inpy(sifing w = ab. (09 Marks)
Show that thﬁowing grammer is ambigious E - E + E | E * E | (E) | id, write an
equivalent un“ainbigious grammer for the same. (06 Marks)

W_Qa}js meant by handle pruning? consiruct Botiotin — up parse tree for the input string

w = aaa * a ++. Using the grammer :

S—>SS+|SS+]|a (06 Marks)
Explain the working of shift reduce parser. Parse the input string id * id. Using the grammer
of question no, 2(a). (08 Marks)
With a diagram, explain the model of an LR parser. (06 Marks)
Write an algorithm to construct LALR parsing table. (06 Marks)
Construct the parsing table for LALR(1) parser using the grammer :

S—CC

C—»aC

C—-d (10 Marks)
Compare LALR and canonical LR parsers. (04 Marks)
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PART -B

Explain the concept of syntax directed definition.
Consider the context free grammer given below :
S - EN

ES>E+T|E-T|T

T—>T+*F|T/F|F

F— (BE) | digit

N -,

i) Obtain SDD for the above grammer

1i} Annotated parse tree for the input string 5 * 6 + 7.
Define :

1) Synthesized attribute

1) Inherited attribute.

Construct DAG and three address code for the followmg expression :
at+ax*x(-c)+(b-c)=*d. -
Explain the following with an example : i) quad:uples i) triples.
Generate three address code for the following statement
switch (ch)
{case 1 :c=a+D;break

case2:c=a—b;break
) .

;T.Ta_

,i_a,,

With a neat diagram, d\e@ﬁbe the general structure of an activation record.

Explain in the stratggy;for reducing fragmentation in heap memory.
Explain brieﬂy,-ggl
collector. > =

E-

Discuss the various issues in the design of a code generator.

10CSe63

{04 Marks)

{10 Marks)

(06 Marks)

(08 Marks)
(08 Marks)

(04 Marks)

(06 Marks)
(08 Marks)

performance metrics to be considered while designing a garbage

(06 Marks)

(10 Marks)

What are basic blocks and flow graphs? Write an algorithm to partition the three address

instructions into basic blocks.
List the characteristics of a peephole optimization.

LI R
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Time:
1 a.
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Sixth Semester B.E. Degree Examination, June/July 2015
Compiler Design

3 hrs. Max. Marks; 100

Note: Answer any FIVE full questions, selecting
atleast TWO questions from each part.

PART - A
Explain the various phases of compiler. Show the translations for an assignment statement
position = initial + rate * 60, clearly indicate the output of each phase. (12 Marks)
Construct transition diagram for the following: 1) Relational operators; ii) Unsigned
number. . (08 Marks)
Show that the following grammar is ambiguous: E —» ’;3 +E/E=*E/(E)/id. Write an
equivalent unambiguous grammar for the same. - (06 Marks)
Write a recursive descent parser for the grammar S — cAd A —> ab/a and for the input
“cad” trace the parser. i (04 Marks)

Consider the grammar:

E->5+T/3-T

ToHV/V*xV/V+V

V—>a/b

i) Do the left factoring for the abﬁve grammar.

11}  Obtain FIRST and FOLLQW table for the above grammar.

iii)  Construct predictive paréing table for the above grammar. (10 Marks)
What is handle prumng"‘& Explam with the help of the grammar. S - SS +/ SS * / a and
input string aaa * a+-,k gwe a bottom-up parse of the given input string. (10 Marks)
For the followmg’grammar S — 081/ 01 indicate the handle in the following right sentential
form 00001111, (04 Marks)
Show thabthe followmg grammar is not LL(1) without constructing parsing table:

S—> 1(;4*8‘5' /a

S X &S‘f’ €

C — b (06 Marks)
C0n51der the following grammar

S—->CC

C—ocC

C—>d

1) Obtain canonical collection of LR (0} items.

i)  Construct SLR {1) parsing table.

iii)  Show the sequence of moves made by the parser for the string cedd. (12 Marks)

Consider the following augmented grammar

S>> 8

S > AA

A — Aa/b

Obtain LR(1) items. (08 Marks)
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PART - B

Obtain SDD for simple type declaration. Construct a dependency graph for the declaration
nt a, b, ¢ along with evaluation order. {08 Marks)
For the given productions shown below, write semantic rules and construct annotated parse
tree for

3*5+4n

L>En E—>EI+T E-T

T->Tl*F T-—F F—-(E) F - digit. . (08 Marks)
Define S-attributed and L-attributed definitions with examples. (04 Marks)

Explain how DAG will help in intermediate code generation? Construct a DAG and a

3-address code for the expressiona +a * (b—c) + (b— ¢) * d. ' (08 Marks)
Explain the following with an example: :

1) Quadruples ) Triples ti1) Indirect triples. (06 Marks)
Explain syntax directed translation of switch statement. . (06 Marks)

Describe the general structure of an activation record. Explam the purpose of each item in

the activation record. (10 Marks)
What is garbage collection? Explain the design g'oa},ls of garbage collector. (10 Marks)
Briefly discuss the various issues in code ggnerétion phase. (10 Marks)

Explain the following code optimizatign with examples:
1)  Finding local common sub exprcssnon
i)  Dead code elimination. . ™ (10 Marks)

.'\'"- * ok kK ow
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USN 1015662
Sixth Semester B.E. Degree Examination, June/July 2016
Compiler Design
Time: 3 hrs. Max. Marks:100'

Note: Answer FIVE Jull questions, selecting ;
at least TWO questions from each part.
PART - A
1 With a neat diagram, explain various phases of compiler. | (10 Marks)
Construct a transition diagram for recognizing relational operators, Sketch the program
segment to implement it, showing the first state and one in final state., .’ (10 Marks)

Write an algorithm to eliminate left recursion from a grammar Eliminate left recursion from
the grammar: S — Aa|b, A - Ac|sd la. (08 Marks)
Show that the following grammar is ambiguous:
Stmt — if expr then stmt

| if expr then stmt else stmt

| other

write an unambiguous grammar for the same. (06 Marks)
Give the rules for constructin g FIRST and FOLLOW sets. (06 Marks)
What is meant by handle pruning? How it helps in shift reduce parsing? List the actions of a
shift reduce parser. (10 Marks)
For the grammar: S — SS + | SS* |a - Give a bottom-up parse for the input: aaa * a++,

(06 Marks)
What are two types of conflicts during shift-reduce-parsing? Give examples. (04 Marks)

What is the meaning of ‘L’ and ‘R’ in LR grammars? Why LR parsing is attractive?
(04 Marks)

Construct canonical LR(1) items for the augmented grammar: s' — s; s — Cec;c— cCld i

(10 Marks)
Write the yacc specification of a simple desk calculator with the following grammar for
arithmetic expressions:

ESE+T|T
T—>T+* F|F
F - (B |id. (06 Marks)

PART - B
Define the following with examples:
1) Synthesized attribute
ii)  Inherited attribute
iii)  S-Attributed definitions

iv)  L-Attributed definitions. (08 Marks)
Explain the parser stack implementation of postfix STD with an example. (08 Marks)
Define syntax directed definition for a simple type declaration. (04 Marks)
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List any four common three address instruction forms.
Discuss quadruples, triples and indirect triples representation.
Write syntax directed definition for flow of control statements.

Explain the desirable properties of memory manager.

Explain in detail, the strategy for reducing fragmentation in heap memory.

Explain the design goals for garbage collector.

Discuss the issues in the design of code generator.
Write intermediate code for the following source code
for i from 1 to 10 do

for j from 1 to 10 do

ali,j]=0.0;
for i from 1to 10 do
a[i,1] =1.0.

* %k k k Xk
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(04 Marks)
(06 Marks)
(10 Marks)
(06 Marks)
(08 Marks)
(06 Marks)

(10 Marks)

(10 Marks)
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Sixth Semester B.E. Degree Examination, June/July 2017
Compiler Design

hrs. Max. Marks: 100
Note: Answer FIVE full questions, selecting
at least TWO questions from each part.
PART - A
List the phases of compiler in order. Use these phases to translate a = be*ed + 50.00 into the
target code in assembly language. (08 Marks)
What arc the applications of compiler? Explain. (08 Marks)
Write the regular definition and transition diagram for valid unsigned number, (04 Marks)
Why it is necessary for regular expression to define the lexical syntax of a languages? Give

reasons. (04 Marks)
Define ambiguity. Is the following grammar ambiguous? [f ves remove the ambiguity and
rewrite the grammar
<stmt> > if <expr> then <stmt>

| i <expr> then <stmt> else <stmt>

i a

<expr> -» b (08 Marks)
Find the FIRST and FOLLOW sct for the following grammar (05 Marks)
L TX
T (E)/intY
X > +l/e
Y -» ¥/ ¢
Fig. Q2 (¢)
When we say that the grammar G is LL(1) grammar? (03 Marks)

Write an algorithm to construct predictive parser table. Construct a predictive parser table
for grammar given in Fig. Q2 (¢). and parse the string w = int. (12 Marks)
Define handle, handle pruning with example. (03 Marks)
What arc the actions a shift-reduce parser makes? Write the parse tree and shift-reduce

configurations for the derivation S >aBxAz - > aBxyz => orxyz. . (05 Marks)

Write a schematic of LR parser. Write the canonical collection of set of LLR(0) items and
SLR parsing table for the following grammar:

Lo BT/ T

T > T*F/F

I (k)/id (14 Marks)
Construct LR(1) goto graph for below grammar:

X »Y//a

Y »b//¢

VAREY¢ (06 Marks)

lof2



Download latest question papers and notes from
VTU campus app on playstore

10CS63
PART - B
Define synthesized attribute. inherited attributes and attribute grammar. (03 Marks)
Write a SDD and annotated parse tree for u*s for below grammar suitable for top-down
parser.
T > T*F/F
I - digits (07 Marks)

Construct a syntax tree for expression a+b—c using the grammar

o+ T/E-T/T

T — (15)/id /num (06 Marks)
What is the need for climinating left —recursion? Lliminate left recursion from SDT

E = L+ T{print('+")}

1> [ (04 Marks)
Which are the common three address instruction forms? Explain, (09 Marks)
Define jumping code. Translate the following code to jumping code:

if(X <10 | X>20&& X ~Y)X -1 (05 Marks)

Translate the following switch statement to intermediate code.
Switch (1) {

Casc V, : S break :

Case Va: Sabreak :

Casc V. : Saq break .

Default @ S,
H (06 Marks
Write the possible activations and activation tree corresponding to quick sort call quicksor
(1.9). (06 Marks
What arc the basic functions and propertics of memory management? Explain locality I
program in detail. (08 Marks
What is garbage collection? What are the performance metric that must be considered whe:
desizning a garbage collector? (06 Marks

Write intermediate code and flow graph for below code
for i from 1 to 10 do
for J from 1 to 10 do

aji,J] = 0.0
forifrom1to 10 do
ali, il 1.0 (10 Mark: -
What is the need for optimization? [ist and explain any three local optimization methods.
(10 Mark .
* sk ok ok 3k
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