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Syntax Analysis phase (or parsing):

v The second phase of the compiler. The parser is
software system uses the first components of the tokens
produced by the lexical analyzer to create a syntax tree.

v It is responsible for validates rules governing the
arrangement of instructions in a programming
language.

v' This phase identifies errors this phase according to
a grammar of language.

token | | : .
source | [Lexical ——» | parse | Rest of intermediate
———— Parser L--—-» —
program | Analyzer fe——— ' tree ' Front End |representation
get neat |
token

Symbol
Table

Figure 4.1: Position of parser in compiler model

The Role of the Parser (2)

1. The parser obtains a string of tokens from

the lexical analyzer.

. The parser verifies that the string of token

names can be generated by the grammar for

the source language.

. The parser builds parse tree and passes it to

the rest of compiler phases for further

processing.

. The parser to report any syntax errors in an

intelligible fashion.

. Recovering from commonly occurring errors.

. Collecting information about various tokens

Into the symbol table.




Common programming errors can occur at many different levels: 1.1t should report the
1. Lexical errors: include misspellings of identifiers, keywords, or operators. presence of errors clearly
2. Syntactic errors: include misplaced semicolons or extra or missing braces; and accurately.
that is, \{"" or \}." 2. It should recover from each
3. Semantic errors: include type mismatches between operators and error quickly enough to
operands, e.g., the return of a value in a Java method with result type detect subsequent errors.
void. 3.1t should add minimal

4. Logical errors: can be anything from incorrect reasoning on the part of overhead to the processing
the programmer. of correct programs.

1 #i:_‘l-:;lu-:le <lostream> L_exical error. “ 1 #i:_tlc;lu-:le <jlostream> ‘ Syntactic error.
2 using namespace std:; 2 using namespace std;

3 int main/() 3 int main /()

4 [ 4q [

5 cout << "Hello world!"™ << endl:; 5 cout << "Hello world!" << endl:
s | | return O0# ] | return O ,

7 ) 7 } w

- ToUmoERs momsEeEaTm Semantic error. - ToTEoEEs memEReEsT Logical error.
2 nE=ing namespace =td; 2 nEsing namsspace =sitd;

3 int main{) 3 int main()

4 =i K 4 =

5 float X[4.5]= {0.2 , 1 , 2.5 , 3.5}: 5 float X[5]= {O0.0 , 1L , 2.5 , 3I.0}:
& float S5 = C & mPpint 5 = C

i for (imnt 41 = O »» 4i ==3 ;oAdie+) i for (imt 41 = O [ i <=3 s A+

8 5E =5 + X[4i] B 5 =5 + X[i1] =

S cont << "5 = " S 5 << endl; o conmt << "5 = W oo 5 oo andl: *
10 retoarm O 10 retorn O . . v e
11 g 11 6.5 = uag dally 6 = 4l
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The Benefits of syntax grammar:

1. Agrammar gives a perfect, easy-to-understand, syntactic specification of a programming language.

2. It can construct automatically an efficient parser that determines the syntactic structure of a source
program.

3. A properly designed grammar is useful for translating source programs into correct object code and for
detecting errors discover syntactic ambiguities.

4. A grammar allows a language to be evolved or developed iteratively, by adding new constructs to

perform new tasks.

Syntax tree (Parse tree):
A tree-like intermediate representation that depicts the grammatical structure of the token stream.

A typical representation is a syntax tree in which each interior node represents an operation and the

children of the node represent the arguments of the operation.
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Syntax Analysis phase (6)
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EX: <int> — <dig> | <int> <dig>

<int>=—> <dig> | <dig> <int>
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€) Syntax Analysis phase
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Token table
NEl [l Attribute Sg. Token
if Kw
Pun

Ex.1:

if(x>y)
x=10;
while ...

X

y

|71

un

I X —< V x ~

Num
Pun
K.w

N
o

while

Token stream:
<if, k.w> <(,pun><ld,1><>0p GT><Id,2><),pun>
<ld,1><=,0p_Ass.><10,Num> <;,pun>

< while k.w>

Top-down methods

&
Bottom-up methods
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Syntax Analysis phase
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Ex.2: If we a source program by C++ in below. How to analyze it by the lexical analyzer phase and the syntax
analyzer phase. Find the following:
o . (12)
Errors correction in for the lexical analyzer phase?
Lexemes?
Token table?
Symbol table?
Token stream?
Errors correction in for the syntax analyzer phase?

Schema of parse tree?

NOo ok owdE

int main ()
{.
Int X ;
x = 10;
if (x> 5)
X=X+ 1;
X =X —2;
cout << X ;
return O ;



9 """"""""""""""" Tokentable | @B . __ e
: Mame | Atiribute Lexical analyzer phase

int K v

main K

( [ Pun
% ) Pun (4 -
FPun Tolen tah ke

Kaw Token stream: (H.W.)

Id ] =y . Tolen De=scrip Hons
L
Id

Op _ASS _.E 1 x gl
Mum

Pun —> Syntax Analysis phase
Ko —_—
- it G T R S R R P

Pun ; : - |

(PRI

Op ASS o
Id | | o ; ", s
OP ADD T ) lcout << | | 5 |
L 1."""'""'""‘";\... ..... R S | = | | | > |
P'l.l.'ll ¥ .Il.l._,-' -.-._,-" i 'L'._l =
a EECHE T e N £ ra D B A N = e e e
Op ASS - - - E B "
Id ’ : - - : :
OPF SUB

o e [ | [memiel . AR i 5

cout K awr | = | | -
<< == Pun - - 5

1d = i ™, - _ &

, : Pun ~ L o e Tom [7]
return return K o '

0 0 Mum »" v

; ; Pun @1 [Sem[s] . .

} H Pun

PR+ XX ~0V X —~ -

X X

an ([0 e I e U e S




H.W.: If we a source program by C++ in below. How to analyze it by the lexical analyzer phase and the syntax
analyzer phase. Find the following:
Errors correction in for the lexical analyzer phase?
Lexemes?
Token table?
Symbol table?
Token stream?
Errors correction in for the syntax analyzer phase?
7. Schema of parse tree?
#include <iostream.h>
using namespace std ;
iInt main ()
{ -
Int x , y;
x1 =10 ; ; ;
if (x >5)
if (y==20) Source program
X=x+1;
X=X=2;
cout << X ;
return 0 ;

o Gk wnE






