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2. Dunamic Semantic Checks are performed at run time, and the
compiler produces code that performs these checks:-
 Array subscript values are within bounds.
« Arithmetic errors, e.g. division by zero.

+ Avariable is used but hasn’t been initialized.

Intermediate Code Generator

After syntax and semantic analysis, some compilers generate an
explicit intermediate representation of the source program. This
representation should be easy to produce and easy to translate
into the target program. These intermediate codes are generally
machine (architecture independent). But the level of intermediate
codes is close to the level of machine codes.
The forms of codes that are generated in the Intermediate Code
Generator phase are:-
1. Polish_Notation:: which can be performed through the
following:
« Infix Notgtion :: In which the operation must be in the
‘middle of the expression (between two operands) like A+B.
« Prefix Notation :- In which the operation must prior the
operands (in the left hand side of the operands) like +AB.
« Postfix Notation :- In which the operation must be in the
right hand side of the operands like AB+.
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Code Optimization
Optimization is a program transformation technique, which tries to

improve the code by making it consume less resources (ie. CPU,
Memory) and deliver high speed.

In optimization, high-level general programming constructs are replaced
by very efficient low-level programming codes. A code optimizing

process must follow the three rules given below:

‘The output code must not, in any way, change the meaning of the
‘program.

+ Optimization should increase the speed of the program and if
‘possible.

‘The program should demand less number of resources

Efforts for an optimized code can be made at various levels of
compiling the process.
+ At the beginning, users can change/rearrange the code or use better
algorithms to write the code.

+ After generating intermediate code, the compiler can modify the
intermediate code by address calculations and improving loops.

+ While producing the target machine code, the compiler can make
use of memory hierarchy and CPU registers.

Optimization can be categorized broadly into two types:

machine independent and machine dependent.
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Code generation is the final phase of compiler phases, It takes input from
the intermediate representation with information in symbol table of the
source program and produces as output an equivalent target program (see

Figure 1),
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Issues in the design of code generator

1- Input to the code generator

« three-address presentations (quadruples, triples, ...)

+ Virtual machine presentations (bytecode, stack-machine, ...)
« Linear presentation (postfix ...)

« Graphical presentation (syntax trees, DAGs,...)

2- The target program

Instruction set architecture (RISC, CISC)

The instruction-set architecture of the target machine has a significant
impact on the difficulty of constructing a good code generator that
produces high-quality machine code. The most common target-machine
architectures are RISC (reduced instruction set computer), CISC
(complex instruction set computer), and stack based.

A RISC machine typically has many registers, three-address instructions,

simple addressing modes, and a relatively simple instruction-set
architecture.

In contrast, a CISC machine typically has few registers, two-address
instructions, a variety of addressing modes, several register classes,
variable-length instructions, and instructions with side effects

In a stack-based machine, operations are done by pushing operands onto a
stack and then performing the operations on the operands at the top of the
stack. To achieve high performance the top of the stack is typically kept
in registers. Stack-based machines almost disappeared because it was felt
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Chapter Three

Types of LR Parsing method:-

1. SLR- Simple LR

= Easiest to implement, least powerful.

2. CLR- Canonical LR

* Most powerful, most expensive.
3.LALR- Look-Ahead LR
* Intermediate in size and cost between the other two methods.
Let us see the comparison between SLR, CLR, and LALR Parser.

2021-2022
Third Stage

SLR Parser

LALR Parser

CLR Parser

Itis very easy and cheap to
implement

Itis also easy and cheap to
implement

Itis expensive and dificult
'to implement

SLR Parser is the smallest in
size.

LALR and SLR have the same
size. As they have less number
of states.

CLR Parser is the largest
As the number of states is
very large

Exrror detection is not
immediate in SLR.

Error detection is not immediate
inLALR

Error detection can be done
immediately in CLR Parser.

SLR fails to produce a
parsing table for a certain
class of grammars

Itis intermediate in power
between SLR and CLR i.e.,
SLR<LALR < CLR

Itis very powerful and works
on a large class of grammar.

Itrequires less time and
space complexity.

It requires more time and space
complexity.

Italso requires more time
and space complexity.
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Chapter Four

Semantic Analysis

Immediately followed the parsing phase (Syntax Analyzer). A
semantic analyzer checks the source program for semantic errors.
Type-checking is an important part of semantic analyzer.

The Semantic Analysis of the Compiler is implemented in two
passes. The first pa

handles the definition of names (check for

duplicate names) and completene

(consistency) checks. The

second pass completes the scope analysis (check for undefined

names) and performs type analy:
Example :- newval = oldval + 12
The type of the identifier newval must match with type of the
expression (oldval+12).
If the declaration part for a any programming language segment
code for example declares the type of newval as integer type and
through the running of the program the value of oldval has a type
of real then the Semantic Analysis of the Compiler is
implemented through the first pass by giving an error message
refers to the type inconsistency (type mismatch).
Two types of semantic Checks are performed within this
phase these are:-
1

s are performed at compile time like:-

 Type checking.

 Every variable is declared before used.

* Identifiers are used in appropriate contexts.
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