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Code Generation

 Final phase of Compiler Design

 Optimized intermediate code is provided as input

 It generates target code

 Output code must be correct

 Output code must be high quality

 Code generator should run efficiently
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Code Generation

Prerequisites
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Issues in the Design of Code 

Generator
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Issues in the Design of Code 

Generator

Input to the code Generator
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Issues in the Design of Code 

Generator

Memory Management
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Issues in the Design of Code 

Generator

• Target program:

• • The output of the code generator is the target program. The 

output may be : a. Absolute machine language

• - It can be placed in a fixed memory location and can be 

executed immediately. b. Relocatable machine language

• - It allows subprograms to be compiled separately.

• c. Assembly language

• - Code generation is made easier.
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Issues in the Design of Code 

Generator

Instruction Selection
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Issues in the Design of Code 

Generator

Instruction Selection
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Issues in the Design of Code 

Generator

RegisterAllocation
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Issues in the Design of Code 

Generator

• Evaluation order

• • The order in which the computations are performed can 

affect the efficiency of the target code.

•

• Some computation orders require fewer registers to hold 

intermediate results than others.
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Target Machine
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Target Machine

• The target computer is a type of byte-addressable machine. It 

has 4 bytes to a word.

• The target machine has n general purpose registers, R0, R1,...., 

Rn-1. It also has two-address instructions of the form:

• op source, destination

• Where, op is used as an op-code and source and destination are 

used as a data field.

• It has the following op-codes: 

ADD (add source to destination)

SUB (subtract source from destination) 

MOV (move source to destination)
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Target Machine

Simple Target Machine Model
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Target Machine

Addressing Modes
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Target Machine

• The source and destination of an instruction can be specified 

by the combination of registers and memory location with 

address modes
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Target Machine

• Here, cost 1 means that it occupies only one word of memory.

• Each instruction has a cost of 1 plus added costs for the source 

and destination.

• Instruction cost = 1 + cost is used for source and destination 

mode.

• Example:

• 1. Move register to memory R0 → M

• MOV R0, M cost = 1+1+1 (since address of memory locatio 

n M is in word following the instruction)
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Target Machine

2. Indirect indexed mode:

MOV * 4(R0), M

cost = 1+1+1 (since one word for memory location M, one w ord

for result of *4(R0) and one for instruction)

3. Literal Mode:

MOV #1, R0

cost = 1+1+1 = 3 (one word for constant 1 and one for instructio n)
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Summarization
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Summarization
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