
EXPERIMENT NO.  4

SUBJECT : CL-I

Class : B.E. (comp) 

TITLE: Generate the Target code for given intermediate code.

THEORY:

CODE GENERATION

The input to the code generator typically consists of a  parse tree or an  abstract syntax 

tree.  The tree  is  converted  into a  linear  sequence of  instructions,  usually in  an  intermediate 

language such as three address code. Further stages of compilation may or may not be referred to 

as  "code  generation",  depending  on  whether  they  involve  a  significant  change  in  the 

representation of the program. (For example, a  peephole optimization pass would not likely be 

called "code generation", although a code generator might incorporate a peephole optimization 

pass.)The  final  phase  in  our  compiler  model  is  the  code  generator.  It  takes  as  input  an 

intermediate  representation  of  the  source  program and  produces  as  output  equivalent  target 

program.The requirements traditionally imposed on a code generator are severe. The output code 

must be correct and of high quality, meaning that it should make effective use of the resources of  

the target machine. Moreover, the code generator itself should run efficiently.
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POSITION OF CODE GENERATOR

TARGET CODE COMES IN THREE FORMS:

 Absolute code :
The very lowest possible level at which you can program a computer is in its own 

native machine code, consisting of strings of 1's and 0's and stored as binary numbers. 
The main problems with using machine code directly are that it is very easy to make a 
mistake, and very hard to find it once you realize the mistake has been made.

 Relocatable code

The  Advantages  of  producing  relocatable  machine  code  as  output  is  that  the 
subroutines can be compiled separately.Relocatable object module can be linked together 
and loaded for exiecution by linking loader.This offer great flexibility of compileing the 
subroutines separately.

 Assembly code

      Assembly language is nothing more than a symbolic representation of machine 
code, which also allows symbolic designation of memory locations. Thus, an instruction 
to  add  the  contents  of  a  memory  location  to  an  internal  CPU  register  called  the 
accumulator might be add a number instead of a string of binary digits (bits).

No matter how close assembly language is to machine code, the computer still cannot 
understand it. The assembly-language program must be translated into machine code by a 
separate program called an  assembler. The assembler program recognizes the character 
strings  that  make  up  the  symbolic  names  of  the  various  machine  operations,  and 
substitutes  the  required  machine  code for  each instruction.  At  the  same time,  it  also 
calculates the required address in memory for each symbolic name of a memory location, 
and substitutes those addresses for the names.  The final result  is  a machine-language 
program that can run on its own at any time; the assembler and the assembly-language 
program are  no  longer  needed.  To help  distinguish  between the  "before"  and "after" 
versions of the program, the original assembly-language program is also known as the 
source code, while the final machine-language program is designated the object code.

Intermediate code  Target Code

 Instruction selection



For each type of three address statement, we can design a code skeleton that outlines the 

target code to be generated for that construct.

Eg.    

    x=y+z 

mov R1,z

add R1,y

mov x,R1

 Register allocation 

Instructions involving register operands are usually shorter and faster than those 

involving operands in memory. Therefore, efficient utilization of registers is particularly 

important in generating good code. The use of registers is often subdivided into two sub 

problems:

1. During register allocation, we select the set of variables that will  reside in 

registers at a point in the program.

2. During a subsequent register assignment phase, we pick the specific register 

that a variable will reside in.

 Evaluation order 

The order in which computations are performed can affect the efficiency of the target 

code.  Some computation  orders  require  fewer  registers  to  hold  intermediate  results  than 

others.  Picking a best  order is  another  difficult,  NP-complete problem. Initially,  we shall 

avoid the problem by generating code for the three -address statements in the order in which 

they have been produced by the intermediate code generator.

Example: Generate code for following Expression:



    X:=(a+b)*(c-d)+((e/f)*(a+b))

Corresponding three address code can be given as:

T1:=a+b

T2:=c-d

T3:=e/f

T4:=T1*T2

T5:=T3*T1

T6:=T4+T5

 Generation of the target code for above example:

Three address code Target code sequence
T1:=a+b MOV a,R0

ADD b,R0
T2:=c-d MOV c,R1

SUB d,R1
T3:=e/f MOV e,R2

DIV f,R2
T4:=T1*T2 MUL R0,R1
T5:=T3*T1 MUL R2,R0
T6:=T4+T5 ADD R1,R0

Conclusion:  Thus  we  have  studied  to  Generate  the  Target  code  for  given 
intermediate code.
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