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VALLIAMMAI ENGINEERING COLLEGE  
SRM Nagar, Kattankulathur – 603 203. 

 
DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING   

 

QUESTION BANK 
 
SUBJECT : COMPILER DESIGN  

SEM / YEAR: VI SEM/III YEAR 

 

UNIT I  -  INTRODUCTION TO COMPILERS 

SYLLABUS 

Translators-Compilation and Interpretation-Language processors -The Phases of Compiler-

Errors Encountered in Different Phases-The Grouping of Phases-Compiler Construction Tools 

– Programming Language basics 

 

 

 PART - A 

Q.No Questions BT Level Competence 

1.  Explain  the  two main parts of compilation.(May/June-2016) BTL-4 Analyze 

2.  Illustrate diagrammatically how a language is processed. 

(May/June-2016) 

BTL-3 Apply 

3.  Point out any two reasons as why phases of compiler should 

be grouped. (or) How will you group the phases of the 

compiler?     (Nov/Dec-2013) 

 BTL-4 

 

Analyze 

4.  Define the rules that form the programming language basics . 

(Nov/Dec-2016) 

BTL-1 Remember 

5.  Give the various compiler construction tools.(Nov/Dec-2016) BTL-2 Understand 

6.  Differentiate between compiler and interpreter.  BTL-2 Understand 

7.  Apply  the parse tree  structure for the expression  

Position: =initial + rate *60. 

BTL-1 

 

Remember 

8.  Tabulate the difference between call by value and call by 

reference. 

BTL-1 Remember 

9.  Discuss Symbol table.                (Nov/Dec-2016) BTL-2 Understand 

10.  Define Compiler and name few cousins of compiler.  BTL-1 Remember 

11.  Describe the interactions between lexical analysis phase and 

the parser.                                         (Nov/Dec-2016)                

BTL-1 Remember 

12.  Summarize function of preprocessor. BTL-2 Understand 

13.  Show the examples of some software tools that manipulate 

source program. 

BTL-3 Apply 

14.  Define Hybrid compiler and   linker. BTL-1 Remember 

15.  

` 

Analyze the Errors in phases of the compiler. BTL-4 Analyze 
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16.  Illustrate the issues in lexical analyzer .(May/June-2013) BTL-3 Apply 

17.  Explain about convert grouping of phases into passes. BTL-5 Evaluate 

18.  Summarize the different error recovery techniques in syntax 

phase and in lexical phase .(April/May-2015) 

BTL-5 Evaluate 

19.  An arithmetic expression with unbalanced parenthesis is 

lexical or syntax error. Generalize your answer. 

BTL-6 Create 

20.  Compose the advantages of language processing system in 

which the compiler produces assembly language rather than 

machine language. 

BTL-6 Create 

 PART - B 

1.  (i)Explain the phases of compiler with a neat diagram.                           

(Nov/Dec-2016) (8) 

(ii)Explain how the following statement will be translated 

into every phase. 

 Position: = initial + rate * 60.(May/June-2016)    (8) 

BTL4 

 

Analyze 

2.  (i)Discuss in detail about the role of Lexical and syntax 
analyzer with the possible error recovery actions.       (10) 
(ii)Explain –specification and recognition of tokens. (6) 

BTL-2 Understand 

3.  (i)Explain in detail the process of compilation. Illustrate the 

output of each phase of compilation for the input: 

 a = (b + c) * (b + c) * 2.                         (8) 

(ii)Discuss in detail about symbol table. (8) 

BTL-1 Remember 

4.  (i)Describe   the following expressions after each phases  

 a:= b*c-d how various phases could be combined as pass in a 

compiler.                                                (10) 

(ii)Explain the need for grouping of phases of compiler.                                                

(April/May-2016)(Nov/Dec-2016)         (6) 

BTL-1 Remember 

5.  (i)Explain in detail about the compiler construction tools. 

(Nov/Dec-2016)                                     (10) 

(ii)Discuss the following in programming languages : 

(1)Procedures. 

(2)Functions.                                           (6) 

(3)Methods                             (6) 

BTL-5 Evaluate 

6.  (i)Describe various errors encountered in different phases of 

compiler.(6) (April/May-2016) (Nov/Dec-2016) 

(ii)Explain the functions of Preprocessor.(10) 

BTL-2 Understand 

7.  (i)Define compiler. Describe the components of Lex.(8) 

(ii)Discuss in detail about Parameter Passing Mechanisms. (8) 

BTL-1 Remember 

8.  (i)Illuastrate what is aliasing. (10) 

(ii)Write in detail about the cousins of the compiler.(6) 

 

BTL-3 

 

Apply 
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9.  (i)Generalize the important terminologies used in 

programming language basics.(4) 

(ii)Explain the following terms in programming language: 

(a)Declarations. 

(b)Definitions. 

(c)Explicit Access control.(12) 

BTL-6 

 

Create 

10.  i) Analyze Static scope and Block Structure. (8) 

(ii)Explain language processing system with neat diagram. 

(May/June-2016) (8) 

BTL-4 Analyze 

 

11.  (i)Define environment and state .Discuss whether changes 

occurring as the program runs affect the values of 

data elements with an example.(8) 

(ii)Define and Identify the difference between lexeme, token 

and pattern. (May/June-2016) (8) 

BTL-1 Remember 

12.  (i)For the given block structured code, Solve the values 

assigned to w, x, y and z.(10) 

int w, x, y, z; 

int i = 4 ; j = 5 ; 

{   int j = 7; 

i = 6 ; 

w = i + j ;} 

x = i + j ; 

{  int i = 8 ; 

y = i + j ;}z = i + j ;} 

(ii)Discuss Dynamic and Static distinction with an example 

(6) 

BTL-3 Apply 

13.  (i)Summarize the  process of compilation.(6) 

(ii)For the given block structured code, indicate the values 

assigned to w, x, y and z.(10) 

int w, x, y, z; 

int i = 3 ; 

int j = 4 ; 

{ 

int i = 5;w = i + j ; 

x = i + j ; 

{  int j = 6 ; 

{ i = 7 ; y = i + j ;} 

i + j ; 

 

BTL-2 Understand 
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14.  (i)Analyze the output of each phase of compilation for the 

input : a = ( b + c ) * ( b + c ) * 2           (6)                        

(ii)For the given block structured code, assuming the usual 

static scoping of declarations, give the scope for each of the 

twelve declarations. 

{ int w,x,y,z;                /*Block B1*/ 

{ int x,z;                       /*Block B2 */ 

{int w,x;                       /*Block B3 */  }} 

{int w,x ;                       /*Block B4 */ 

{int y,z;                         /*Block B5*/} 

{ int y,z;                       /*Block B5 */}}}      (10) 

 

 

BTL-4 Analyze 

 

 

UNITII  -  SYNTAX ANALYSIS        

SYLLABUS 

Need and Role of the Parser-Context Free Grammars -Top Down Parsing -General Strategies- Recursive 

Descent Parser Predictive Parser-LL(1) Parser-Shift Reduce Parser-LR Parser-LR (0)Item- Construction 

of SLR Parsing Table -Introduction to LALR Parser – Error Handling and Recovery in Syntax Analyzer-

YACC-Design of a syntax Analyzer for a Sample Language . 

 

 PART - A 

Q.No Questions BT Level Competence 

1.  Define tokens, patterns and lexemes.(May/June-2013) 
  

BTL-1 

 

Remember 

2.  Classify approach would you use to recover the errors in 

lexical analysis phase. 

BTL-3 

 

Apply 

3.  Apply the regular expression for identifier and white 

space.(Nov/Dec-2013) 

BTL-3 

 

Apply 

4.  Point out why is buffering used in lexical analysis? 

What are the commonly used buffering methods?  

BTL-4 

 

Analyze 

5.  Define transition diagram for an identifier.  BTL-1 

 

Remember 

6.  Analyze  a grammar for branching 

statements.(May/June-2016) 

BTL-4 

 

Analyze 

7.  Summarize the issues in a lexical analyzer.  BTL-5 

 

Evaluate 

8.  Define parse tree and construct a parse tree for –(id + id) 

(Nov/Dec-2016) 

BTL-1 

 

Remember 

9.  Differentiate the features of DFA and NFA. BTL-2 

 

Understand 
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10.  Describe the interactions between the lexical analyzer 

and the parser.(Nov/Dec-2015) 

BTL-1 

 

Remember 

11.  Explain the two rules that lex uses to decide on the 

proper lexeme. 

BTL-5 

 

Evaluate 

12.  Describe the computer language representation.  BTL-1 

 

Remember 

13.  List out some pattern matching primitives. BTL-1 

 

Remember 

14.  Generalizes how to eliminate the dead state produced by 

minimization algorithm. 

BTL-6 

 

Create  

15.  Explain the BNF representation.  BTL-4 

 

Analyze 

16.  Give the syntax for ECHO. BTL-2 

 

Understand 

17.  Create a program to echo the character typed. BTL-6 

 

Create 

18.  Show the structure of a LEX program.  BTL-3 Apply 

19.  Express how to Create a lexical analyzer with Lex. BTL-2 

 

Understand 

20.  Define lex. Discuss the components of a lex. 

 (Nov/Dec-2015) 

 

BTL-2 

 

Understand 

 PART - B 

1.  i) (i)Define the language accepted by FA. Convert the 

following NFA into DFA.  (8) 

 0 1 

       p {p,q} {p} 

q {r} {r} 

r {s} ɸ 

*s {s} {s} 

ii) (ii)Draw the DFA for the augmented regular expression 

(a|b)*# directly using syntax tree.   (Nov/Dec-2013) (8)                           

BTL1 Remember 

2.  (i).Discuss in detail about the role of Lexical analyzer 

with the possible error recovery actions.  

(Nov/Dec-2016)                                           (8) 

(ii).What is the issues in lexical analysis? 

 (May/June-2016)                                         (8) 

            

BTL2 Understand 
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3.  (i).Describe the Input buffering techniques in detail. (8) 

   (Nov/Dec-2013)                             

(ii). Discuss how a finite automaton is used to represent 

tokens and perform lexical analysis with examples. 

(Nov/Dec-2016)                                                         (8) 

      

 

BTL1 Remember 

4.  (i)Solve the given regular expression (a/b)* abb (a/b)* 

into NFA using Thompson construction. (8) 

 (ii).Compare NFA and DFA.    

 (Nov/Dec-2012)                                       (4)                  

(iii)Write notes on Regular expression.   

  (Nov/Dec-2016)                                      (4)               

  

 

 

 

 

 

BTL3 

 

 

Apply 

 

 

5.  (i)Discuss in detail about regular expression to NFA. 

Construct Regular expression to NFA for the sentence 

(a|b)*a.   (Nov/Dec-2016)     (8)                                                                                                                                     

 

(ii).Convert to DFA the following NFA. 

M=({q0,q1},{0,1},δ,q0,{q1}) 

Where  δ(q0,0)={q0,q1} 

δ (q0,1)={q1} 

δ(q1,0)=ɸ 

δ(q1,1)={q0,q1}                      (8) 

                                                      

BTL2 Understand 

6.  (i)List the NFA with €-closure and convert it into NFA 

without € of the following    ab(a/b)*   (8) 

                                                    

 (ii) Show the transition diagram for relational operators 

and unsigned numbers.                (8)                                                             

BTL1 Remember 

7.  Compare NFA and DFA. Construct a DFA directly from 

an augmented regular expression. 

 ( ( ε / a ) b * ) *   .                                             (8)                                                      

(ii)Draw NFA for the regular expression. 

 ab*/ab                                                                 (8) 

BTL3 Apply 
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8.  (i)Explain an algorithm for Lex that recognizes the 

tokens.                                                                     (8) 

(ii) Minimize DFA using Thompson Construction.               

                  ( a / b ) * a ( a / b ) ( a / b )                  (8)             

BTL5 Evaluate 

9.  Generalize and give an example one regular expression 

if we were to revise the definition of a DFA to allow zero 

or one transition out of each state on each input symbol. 

Some regular expressions would then have smaller 

DFA’s than they do under the standard definition of a 

DFA. Give and generalize an example of one such 

regular expression.                                                                              

(16)   

BTL6 Create 

10.  (i)Analyze the algorithm for minimizing the number of 

states of a DFA                                                    (8)                                                                                            

(ii) Describe in detail the tool for generating lexical 

analyzer.                                                            (8) 

BTL4 Analyze 

11.  (i)Show the minimized DFA for the regular expression:  

( 0 + 1 ) * (0 + 1) 1 0.                                        (8)                                               

(ii) Construct the minimum-state DFA's for the following 

regular expressions: 

a.       (a|b)*a(a|b). 

b.       (a|b)*a(a|b)(a|b)(a|b).                                      (8)                                                 

BTL3 Apply 

 

12.    (i)Prove that the following two regular expressions are 

equivalent by showing that the minimum state DFA's are 

same :                       

a. ( a / b ) * 

b. ( a * / b * ) *                                               (8)                                            

                                                                                            

(ii) Minimize DFA using Thompson Construction 

                       ( a / b ) * a b b ( a / b ) *                     (8) 

BTL2 Understand 
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13.  (i)Define Lex and Lex specifications. How lexical 

analyzer is constructed using lex?                             (8)                                        

(ii)Write a lex program that recognizer the tokens. (8) 

BTL1 Remember 

14.  (i).Prove that two regular expressions are equivalent by 

showing that their minimum-state DFA's are the same up 

to renaming of states.                                               (8) 

(ii)Show in this way that the following regular 

expressions: (a|b)*, (a*|b*)*, and 

((e|a)b*)* are all equivalent.                                      (8)                 

BTL4 Analyze 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

www.rejinpaul.comwww.rejinpaul.com

Download Useful Materials from Rejinpaul.com



 

 

 

 

 

UNIT III  -  SYNTAX ANALYSIS    

SYLLABUS 

Need and Role of the Parser-Context Free Grammars -Top Down Parsing -General 

Strategies- Recursive Descent Parser Predictive Parser-LL(1) Parser-Shift Reduce 

Parser-LR Parser-LR (0)Item- Construction of SLR Parsing Table -Introduction to 

LALR Parser – Error Handling and Recovery in Syntax Analyzer-YACC-Design of a 

syntax Analyzer for a Sample Language . 

 

 

PART - A 

Q.No Questions BT Level Competence 

1 Write the rule to eliminate left recursion in a 

grammar. Prepare and Eliminate the left   

recursion for the grammar. 

S → Aa | b  
 

A →Ac | Sd |ε  

 

BTL6 Create 

2 Define handle pruning. (Nov/Dec-2016) 

 

 

BTL1 Remember 

3 Define Phrase level error recovery. 

 

BTL1 Remember 

4 Describe the concepts of Predictive parsing and shift 

reduce parsing. 

BTL1 Remember 

5 Differentiate Top Down parsing and Bottom Up parsing. BTL2 Understand 

6 Define Recursive Descent Parsing. BTL1 Remember 

7 List out the properties of parse tree. BTL1 Remember 

8 Compare and contrast top down parsing with bottom up 

parsing techniques. 

BTL4 Analyze 

9 Solve the following grammar is ambiguous: 

 S→aSbS / bSaS / € 

BTL3 Apply 

10 Define kernel and non-kernel items. BTL1 Remember 

11 Difference between ambiguous and unambiguous 

grammar.(May/June-2016) 

BTL4 Analyze 

12 Define parser. Explain the advantages and disadvantages 

of LR parsing. 

BTL5 Evaluate 
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13 Solve FIRST and FOLLOW by use the LL(1) 

grammar.(May/June-2016) 

BTL3 Apply 

14 Evaluate the conflicts encountered while parsing. BTL5 Evaluate 

15 Explain the categories of shift reduce parsing. BTL4 Analyze 

16 How to create an input and output translator with YACC. BTL6 Create 

17 Describe the Error recovery scheme in yacc. BTL2 Understand 

18 What is the main idea of Left factoring? Give an example. BTL2 Understand 

19 Discuss when Dangling reference occur.(May/June-2016) BTL2 Understand 

20 Examine what approach would you use in Panic mode 

error recovery? 

BTL3 Apply 

16 MARK QUESTIONS 

1 (i)Consider the following grammar 

 S → AS|b  

A→SA|a.  

Construct the SLR parse table for the grammar.  (12) 

(ii)Show the actions of the parser for the input string 

“abab”. (6) 

BTL3 Apply 

2  (i)What is an ambiguous and un ambiguous 

grammar? Create the following grammar is 

ambiguous or not. 

 E→E+E | E*E | (E)|-E |id for the sentence id+id*id                                       

(6) 

(ii). Prepare the following grammar is LL(1) but not 

SLR(1).   

S→AaAb | BbBa  

A→€ 

B→€                                                   (12) 

BTL6 Create 
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3 (i).Illustrate the predictive parser for the following 

grammar. 

            S→ (L) | a 

 
L→ L, S | S                                      (12)  

 

(ii).Analyze , Is it possible, by modifying the grammar in 

any way to construct predictive parser for the language 

of 

S→ SS + | SS * | a     string “aa+ a *.                           (6) 

BTL3 

 

 

 

 

 

 

Apply 

 

 

 

 

 

 

 

 

4 (i)Evaluate predictive parsing table and parse the string 

id+id*id.  And find FIRST and FOLLOW.                

            E→E+T | T 

 

T→T*F | F 

 

F→(E) | id                                      (12) 

(ii)Construct Stack implementation of shift reduce 

parsing for the grammar  

E->E+E 

E->E*E 

E->(E) 

E->id and the input string id1+id2*id3        

   (May/June-2016)               (6) 

 

BTL5 Evaluate 

5 (i)Define SLR (1) parser. Describe the Steps for the 

SLR parser.                      (6)                                                                     

(ii)Predict the following grammar for generate the SLR 

parsing table.                                                         (12) 

            E→E+T | T 

 

T→T*F | F 

 

F→F*| a| b 

BTL2 Understand 
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6 Analyze the following grammar is a LR(1) grammar and 

construct LALR parsing table. 

S → Aa | bAc | dC | bda 

A→ d.  

Parse the input string bdc using the table generated. (12) 

(ii).Write an algorithm for Non-recursive predictive 

parsing.                                                                          (May/June-

2016)     (6) 

BTL4 Analyze 

7 Give the predictive parser for the following grammar.      

 S→ (L) | a 

5.  
L→ L, S | S 

 

a) Give a rightmost derivation for (a, (a, a)) and 

show the handle of each right-sentential form. 

b) Show the steps of a shift reduce parser.    (16)                 
 

BTL2 Understand 

8 (i).Define YACC parser generator. List out the Error 

recovery actions in YACC.                                          (8) 

(ii).What are the Error recovery techniques used in 

Predictive parsing?                                                     (8)                                               

BTL1 Remember 

9 (i).What is the different kinds of syntax error phased by 

a program?              (8)     

(ii).List out different error recovery strategies. Explain 

them.                      (8) 

 

BTL1 Remember 

10 (i).Describe the concepts of role of parser.   Construct                    

(8) 

(ii)What is the formal definition of a context-free 

grammar?  (8) 

BTL1 Remember 
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11 (i)Show SLR parsing table for the following grammar               

S → Aa | bAc | Bc | bBa 

A → d 

B → d 

And parse the sentence "bdc" and "dd".      (8)                          

(ii)Construct a parse tree for the input string w-cad using 

top down parser . 

S->cAd 

A->ab|a                      (Nov/Dec -2016)    (8)                                                      

BTL-3 Apply 

12 (i)Explain left recursion and Left Factoring.     (8)  

(ii)Eliminate left recursion and left factoring for the 

following grammar.                                                                                    

E → E + T | E - T | T 

T → a | b | ( E ). (8)                                                                             

BTL-4 Analyze 

13 (i)Give the LALR for the given grammar. 

E → E + T | T ,  T → T * F | F ,  F → ( E ) / id and parse 

the following. ( a + b ) * c                (8) 

(ii)Explain LL(1) grammar for the sentence 

 S->iEts|iEtSeS|a 

  E->b                                ( May/June-2016)               (8) 

  

BTL-2 Understand  

14 (i)Examine the following grammar using canonical 

parsing table. (12) 

E → E + T 

F → ( E ) 

E → T 

F → id. 

T → T * F 

T → F                        

(ii)Explain context free grammar with example 

(May/June-2013)     (6)     

BTL-1 Remember  
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UNIT IV  -  SYNTAX DIRECTED TRANSLATION & RUN TIME ENVIRONMENT 

SYLLABUS 

Syntax directed Definitions-Construction of Syntax Tree-Bottom-up Evaluation of S-

Attribute Definitions- Design of predictive translator – Type Systems-Specification of a 

simple type checker- Equivalence of Type Expressions-Type Conversions. 

RUN-TIME ENVIRONMENT: Source Language Issues-Storage Organization-Storage 

Allocation- Parameter Passing-Symbol Tables-Dynamic Storage Allocation-Storage 

Allocation in FORTAN. 

PART - A 

Q.No Questions BT Level Competen

ce 1 List out the two rules for type checking. 

 

BTL1 Rememb

er 
2 Define Syntax directed definition of a simple desk calculator. 

(Nov/Dec-2016) 

 

BTL1 Rememb

er 

3 Define Annotated parse tree. 

 

BTL1 Rememb

er 
4 Define Type checker. 

 

BTL1 Rememb

er 
5 Define type expressions. 

 

BTL1 Rememb

er 
6 Define type systems. 

 

BTL1 Rememb

er 
7 Describe the rule for checking the type of a function. 

 

BTL2 Understa

nd 
8 Comparison between synthesized attributes and inherited 

attributes. 

 

BTL4 Analyze 

9 Explain about the S-attributed definition? 

 

BTL5 Evaluate 

10 Give the difference between syntax-directed definitions and 

translation schemes. 

 

BTL2 Understa

nd 

11 Generalize the limitations of the static memory allocation. BTL6 Create 

12 What are the dynamic storage techniques? (Nov/Dec-2016) BTL3 Apply 

13 Differentiate between stack and Heap allocation. 

 

BTL4 Analyze 

14 Create the target machine instructions to implement the call 

statement in static allocation. 

 

BTL6 Create 
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15 Distinguish between static vs Dynamic storage allocation. 

 

BTL2 Understa

nd 

16 Test whether the following rules are L-attribute or not? 

Semantic rules 

A.s = B.b; 

B.i = f(C.c,A.s) 

BTL5 Evaluate 

17 Describe the main idea of Activation tree. 

 

BTL2 Understa

nd 

18 Explain the fields in an Activation record. 

 

BTL4 Analyze 

19 Examine how to allocate the data of Fortran language? 

 

BTL3 Apply 

20 Discuss the three address code sequence for the assignment 

statement. d=(a-b)+(a-c)+(a-c) .                    (May/June-2016) 

 

 

BTL2 Understa

nd 

PART - B 

1 (i)Discuss in detail about the Syntax Directed Definitions.                                              

(8) 

(ii).Discuss in detail about the specification of simple type 

Checker.        (May/June-2016)         (8)                                                                                

BTL2 Understa

nd 

2 (i).Evaluate the expressions for the SDD annotated parse tree 

for the following expressions.    (8)                                         

a) 3 * 5 + 4n 

b) 3 * 5. 

(ii).Explain a type checker which can handle expressions, 

statements and functions.             (8)                                           

 

BTL5 Evaluate 
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3 Suppose that we have a production A→BCD. Each of the four non 

terminal A, B, C and D have two attributes: s is a synthesized 

attribute and i is an inherited attribute. Analyze For each of the 

sets of rules below tell whether                    (16) 

(i) the rules are consistent with an S-attributed definition 

(ii)  the rules are consistent with an L-attributed definition 

and 

(iii)  whether the rules are consistent with any evaluation 

order at all?  

a) A.s = B.i + C.s 

b) A.s = B.i + C.s and D.i = A.i + B.s.       

 

BTL4 Analyze 

4 Apply the S-attributed definition and constructs syntax trees for a 

simple expression grammar involving only the binary operators + 

and -. As usual, these operators are at the same precedence level 

and are jointly left associative. All nonterminal have one 

synthesized attribute node, which represents a node of the syntax 

tree.                                                                                

Production: E→E1 + T,E →T, T→ ( E),T→ id/ num. (16) 

 

 

BTL3 Apply 

5 (i).Discuss in detail about Syntax-Directed definition for 

constructing a syntax tree for assignment statements. 

S->id:=E 

E->E1+E2 

E_>E1*E2 

E->-E1 

E->(E1) 

E->id                               (May/June-2016)                        (12)     

                                                                                                      

(ii).How names can be looked up in the symbol table? Discuss. (4) 

BTL2 Understa

nd 
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6 (i).Develop a quicksort algorithm for reads nine integers into an 

array a and sorts them by using the concepts of activation tree.                                                                                    

(8) 

(ii).Discuss the different storage allocation strategies   

(May/June-2013)             (8) 

 

BTL6 Create 

7 (i). How to a design a calling sequences and analyze the principles 

of activation records.                                          (8) 

(ii). Construct the unification algorithm by apply the type 

checking concepts.                                                                (8) 

 

BTL4 

 

 

Analyze 

 

 

 

 

8 (i).What are the uses of symbol-table? Describe the symbol table 

storage allocation information.                                    (8) 

(ii).Comparison with tabulate  between heap ,stack and static 

allocation.                                                                              (8)          

. 

BTL1 Rememb

er 

9 (i).Describe Syntax –directed Translation scheme that takes 

strings of a’s ,b’s and c’s as input and produces as the output the 

number of substrings in the input string that correspond to the 

pattern a(a|b)*c+(a|b)*b .For example the translation of the input 

string “abbcabcababc” is 3 

(1)write a context free grammar that generate all strings of a’s ,b’s 

and c’s 

(2)Give the semantic attributes for the grammar symbols. 

(3)For each production of the grammar present a set of rules for 

the evaluation of the semantic attributes.              

 (Nov/Dec-2016)                                                              (8) 

 

(ii).Describe in detail about dynamic storage allocation.(8) 

 

BTL1 Rememb

er 
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10 (i).Describe the source language issues in detail.      (8) 

(ii).Describe in detail about storage organization.      (8) 

 

BTL1 Rememb

er 

11 (i)Compare and discuss the types of storage allocation strategies 

in FORTRAN.                                             (8) 

(ii)Define stack –dynamic allocation. How address is generated in 

stack allocation?                                     (8) 

BTL-4 Analyze 

12 (i)Show the  intermediate code for the following code segment 

along with the required syntax directed translation scheme 

while ( i < 10 ) 

if ( i % 2 == 0 ) 

evensum = evensum + I 

else 

oddsum = oddsum + I                                                           (8)           

(ii)What is parameter passing discuss with an example.       (8) 

BTL-2 Understa

nd 

13. (i)Describe a syntax-directed definition to differentiate 

expressions formed by applying the arithmetic operators + and * 

to the variable x and constants ; expression :  

          x * ( 3 * x + x * x ).           (8) 

 (ii)Discuss run-time environment with suitable example.    (8)      

BTL-1 Rememb

er  

14. (i)Demonstrate syntax directed translation for arrays. 

Evaluate S-Attribute definitions.                                           (8) 

(ii)Define  static allocation .what are the  limitations discuss(8) 

BTL-3 Apply 
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UNIT V  -  CODE OPTIMIZATION AND CODE GENERATION  

SYLLABUS 

Principal Sources of Optimization-DAG- Optimization of Basic Blocks-Global Data 

Flow Analysis- Efficient Data Flow Algorithms-Issues in Design of a Code Generator – 

A Simple Code Generator Algorithm. 

 PART - A 

Q.No Questions BT Level Competence 

1 List out the examples of function preserving 

transformations. 

 

BTL1 Remember 

2 How would you examine the dummy blocks with no 

statements indicated in global data flow analysis? 

 

BTL3 Apply 

3 Name of the techniques in loop optimization. 

 

BTL1 Remember 

4 How to solve the loop unrolling for given program? 

Int x; 

For( x =0; x<100;x++) 

{ 

    Delete(x); 

}. 

BTL3 Apply 

5 Explain the constructs for optimization in basic block. 

(Nov/Dec-2016) 

BTL4 Analyze 

6 Define constant folding. BTL1 Remember 

7 List out the properties of optimizing 

compilers.(May/June-2016) 

BTL1 Remember 

8 Define the characteristics of peephole optimization. 

(Nov/Dec-2016) 

BTL1 Remember 

9 Define live variable. BTL1 Remember 

10 What is DAG? Point out advantages of DAG. 

(May/June-2016) 

BTL4 Analyze 

11 Describe the techniques of structure preserving 

transformations? 

BTL2 Understand 

12 Discuss the concepts of basic blocks and flow graphs. BTL2 Understand 

13 Give the main idea of dead code elimination. BTL2 Understand 

14 Prepare the total cost of the following target code. 

MOV  a, R0 

ADD  b, R0 

MOV  C, R0 

ADD R0, R1 

MOV R1, X 

BTL6 Create 
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15 Construct and explain the DAG for the following basic 

block. 

                        d:= b * c 

e:= a+ b 

b:=b*c 

a:=e-d. 

BTL5 Evaluate 

16 How would you solve the issues in the design of code 

generators? 

BTL3 Apply 

17 Evaluate the minimum cost instruction sequence for a 

statement a= b+c. 

 

BTL5 Evaluate 

18 Prepare and eliminate the common sub expression from 

the basic block. 

a:=b+c 

b:=a-d 

c:=b+c 

d:=a-d 

BTL6 Create 

19 Comparison between Register allocation and register 

assignment. 

BTL4 Analyze 

20 Discuss the topic on algebraic transformations. BTL2 Understand 

PART - B 

1 (i).Generalize the process of optimization of basic 

blocks. Give an example.                                            (8) 

(ii). Generalize the concept of register allocation and 

assignment.                                                                (8) 

BTL6 Create 

2 (i)Define a DAG and Construct a DAG.        (8)           

(ii) Discover the sequence of instructions for  

       a+a*(b-c) + (b-c)*d.                                (8)               

 

BTL3 Apply 

3 (i).Explain in detail about the various issues in code 

generation with examples.  (May/June-2016) (Nov/Dec-

2016)                                                         (8) 

(ii).Explain the data flow analysis of structured 

programs.                                                (8) 

 

BTL5 Evaluate 

4 (i).Explain in detail about global data flow analysis.  

(Nov/Dec-2016)                            (8) 

(ii).For the code                                                                      

SUM = 0 

do 10 i=1,n 

 10 SUM + a(i) * a(i). 

    Write the following 

 (a).Three address code 

 (b). Local common sub expression 

elimination. 

 (c).Reduction in strength.                   (8) 

 

BTL4 

 

BTL3 

 

 

Analyze 

 

Apply 
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5 (i).Analyze simple code generator  and generate code for 

the following assignment using the code generator 

algorithms                                  

(a-b) + (a-c) + (a-c).                                           (8) 

        

(ii).Explain the concepts of global common sub 

expression elimination.                                     (8)                                                         

BTL4 Analyze 

6 (i)Optimize and develop this code by eliminating 

common sub expression, performing reduction in strength 

on induction variables and eliminating all the induction 

variable you can. 

t6 = 4 * i 

x = a[t6] 

t7 = 4 * i 

t8 = 4*j 

t9 = a[t8] 

a[t7] = t9 

t10 = 4*j 

a[t10] = x 

goto B2. 

B2 : i = i+1 

        t2 = 4 * i 

        t3 = a[t2] 

            if  t3 < a[t1] goto B2.                                  (8)                      

(ii)What are the advantages 0f DAG representation?   (8) 

BTL6 Create 

7 (i).Discuss the code generation phase with simple code 

generation algorithm.                                           (8)                                                            

(ii).Discuss the various peephole optimizations in detail.     

(8) 

BTL2 Understand 

8 (i).Define an algorithm for constructing natural loop of a 

back edge.                                      (Nov/Dec-2016)(8) 

(ii).Describe in detail about control flow analysis.   (8)    

BTL1 Remember 
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9 (i)Describe the common examples of function 

preserving transformations and loop optimization 

process?                  (8) 

(ii)Perform analysis of available expressions on the 

following code by converting into basic blocks and 

compute global common sub expression elimination 

a) i : = 0    

b)  a : = n -3   

c) IF i<a THEN loop ELSE end 

d) LABEL loop  

e)   b : = I – 4  

f)  c : = p + b  

g)  d : - M[c] 

h)  e : = d - 2    

i)  f : = i – 4     

j)    g : = p + f                 (8) 

BTL1 Remember 

10 (i).Examine the efficient data flow algorithms in detail.      

(8) 

(ii).Describe in detail about code improving 

transformations.       (8) 

BTL1 Remember 

11 (i)Explain basic blocks and flow graphs.                              (8) 

(ii)Write a code generation algorithm. Explain about the 

descriptor and function getreg().Give an example.                  

(8) 

BTL4 Analyze 

12 (i)Illustrate DAG representation of basic blocks.                          

(8) 

(ii)Write the Code Generation Algorithm using Dynamic 

Programming and generate code for the statement x = a / 

( b - c ) - g * ( e + f ). [ Assume all instructions to be unit 

cost]  (8)  

BTL-3 Apply 

13 Discuss   the following 

 a) Copy Propagation.       (8)                                                     

 b) Dead-code Elimination and    (4)                                          

 c) Code motion                      (4)                                                                  

BTL-2 Understand 

14 (i)Describe the procedure to perform Register Allocation 

and Assignment with Graph Coloring.                                       

(8)  

(ii)What are the optimization techniques applied on 

procedure calls? Explain with an example                                              

(8)            

BTL-1 Remember 
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