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Question 1 i)Differentiate between syntax tree, parse tree & annotated 

parse tree 

ii)Compare various forms of 3-address code instruction 

representations. Translate the arithmetic expression b * -c + b 

* -c to its equivalent 3-address code & its corresponding 

quadruple, triple & indirect triple form. Consider -c as unary 

minus 

[3+7] CO2 L3 

Scheme i) Min 2 Difference points 

ii) Comparison of various forms of 3- address code -

min 2 points ; Translation of the given arithmetic 

expression in 3 forms & 3 address code. 

3 

3+4 

 

  

Solution i) Parse tree is a hierarchical structure that defines the 

derivation of the grammar to yield input strings. In 

parsing, the string is derived using the start symbol. 

The root of the parse tree is that start symbol. It is 

the graphical description of symbols that can be 

terminals or non-terminals. Parse tree follows the 

precedence of operators. 

A syntax tree is a tree that displays the syntactic 

structure of a program while ignoring inappropriate 

analysis present in a parse tree. Thus, the syntax tree 

is nothing more than a condensed form of the parse 

tree. The operator and keyword nodes of a parse tree 

are shifted to their parent and a group of individual 

production is replaced by an individual link. 

An Annotated Parse Tree is a parse tree showing the 

values of the attributes at each node. The process of 

computing the attribute values at the nodes is called 

annotating or decorating the parse tree. An 

annotated parse tree is one in which various facts 

   



 

about the program have been attached to parse tree 

nodes. 

ii) 1. Quadruple – It is a structure which consists of 4 

fields namely op, arg1, arg2 and result. op denotes 

the operator and arg1 and arg2 denotes the two 

operands and result is used to store the result of the 

expression.  

It is easy to rearrange code for global optimization. 

One can quickly access value of temporary 

variables using symbol table. 

2. Triples – This representation doesn’t make use of 

extra temporary variable to represent a single 

operation instead when a reference to another 

triple’s value is needed, a pointer to that triple is 

used. So, it consists of only three fields namely op, 

arg1 and arg2.  

Temporaries are implicit and difficult to rearrange 

code. 

 It is difficult to optimize because optimization 

involves moving intermediate code. 

3. Indirect Triples – This representation makes use 

of pointer to the listing of all references to 

computations which is made separately and stored. 

Its similar in utility as compared to quadruple 

representation but requires less space than it. 

Temporaries are implicit and easier to rearrange 

code. 

 

 



 

 

 

 

Question 2 Briefly explain the issues in the design of a code generator 10 CO2 L2 

Scheme All the 6 issues 10   



 

Solution 

 

   

Question 3 i)Demonstrate the SDD to produce a DAG for arithmetic 

expression grammar.  

ii)Draw a DAG and write the corresponding 3-address code for 

the expression  

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

[5+5] CO2 L3 

Scheme Writing the SDD 

Drawing the DAG & writing the 3-address code 

5 
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Solution i) 

 
ii) 

 

   

Question 4 Explain in detail SIC/XE Machine Architecture 10 CO1 L2 

Scheme All the 7 dimensions of SIC/XE architecture 10   

Solution i. Memory 

ii. Registers 

iii. Data Format 

iv. Instruction Format 

v. Addressing Mode 

vi. Instruction set 

   



 

vii. Input & Output 

Question 5 i)Write the algorithm for pass-1 of a two-pass assembler.  

ii)Explain the Assembler directives and data structures used in 

Assembler.   

[6+4] CO1 L2 

Scheme Complete Algorithm  

Listing & Explaining Assembler directive & Data Structure 

6 
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Solution i) 

 

 

   



 

ii) Assembler Directives 

 
 

Assembler Data Structures 

 

 



 

 
 

 

 

Question 6 Convert the following SIC/XE source program into an 

object program (show computation step for each 

statement). Given, CLEAR=B4, LDA=00, LDB=68, JLT=38, 

RSUB=4C, ADD=18, TIX=2C, STA=0C 
Source Program: 

SUM START 0 

FIRST CLEAR X 

 LDA #0 

 +LDB #TOTAL 

 BASE TOTAL 

LOOP ADD TABLE, X 

 TIX COUNT 

 JLT LOOP 

 STA TOTAL 

 RSUB  

COUNT RESW 1 

TABLE RESW 2000 

TOTAL RESW 1 

 END FIRST 
 

10 CO1 L3 

Scheme Writing object code correctly for each statement 

Writing the Object program 

7 
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Solution 

 
 

 

Object Program 

 

 

   

 

 


