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Compller

= A compiler allows virtually all computer
users to ignore the machine dependent
details of machine language.

= (Sun workstation C ? PC C ? NO !
= Compllers therefore allow programs and

programming expertise to be machine-
Independent.
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Programming Machine
Language > Compiler » Language
(Source) (Target)

Translator: assembler, compiler, interpreter,

preprocessor.

Compiler vs. Interpreter

= portability, execution speed, with/without object code,
with/without optimization, debugging capability.

Hardware - OS - Compiler - Application.

1st compiler: 1950s IBM Fortran (written in a

machine language by using some software
tool).
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NSTSU
.. 4 & tokens
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1 ate an apple.

)s‘z‘z

Nierfrchy

(1) &3 ¥ #ic 2 3
Alternative (
(2) A # L3
Syntax: < ;= (parsing ->YACC)
%] i% #aparser

Token: < /2 &2 ¥ ~ (type&Z p %)
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(we

For |c=>1 to 5 do

keyword l keyword keyword
\J \J y
ID - Integer Integer
P\ f@; P\ P\
% token ¥ g
| assign 1 5

Lexical Analysis : 45 ) token (Lex, %] i= y¢:5token )
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"% Input: a sequence of characters.

= Output: a sequence of tokens
If (X=1) Then
If (Y=2) Then

Begin
Writeln('Hi') ;
Z := X+Y;

End

Else

Writeln('Bad')
Else
Writeln('Bye');
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"% Grammar: BNF grammar, grammar chart.
= Terminal/Non-Terminal symbols.
= EX.
<ID>::= <letter> | <ID> <letter>| <ID> <digit>
<letter> ::=A|B]J...|Z|alb]...|z
<digit> ::= O|1]...]9
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analysis) ~ %2 & 17 (Syntax analysis) ~ f#
# (Interpretation) 2 £ % % & R crg i 1
(Machine independent optimization) % = &
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(Storage assignment) ~ #css 2 24 (Code
generation) 2 = & i §iy 11 (Assembly and
Output)éﬁ oo = BIEEAIEWBES B A &
F3 AK” o (Synthesis)
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position := initial + rate * 60
v

lexical analyzer

v
1d1:=1d2 + 1ds * 60
v

syntax analyzer

v

PR
1d1 +
P
102 *
P
103 60

v

semantic analyzer
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/ \
Ids  Inttoreal

60
Y

Intermediate code generator

v

templ := inttoreal (60)
temp2 :=1d3 * templ
temp3 ;= 1d2 + temp2
1d1 ;= temp3

v

code optimizer

v

compiler - 11



templ = 1d3 * inttoreal (60)

Id1 :=1d2 + templ

v

code generator

N LW DO =

v
MOVF id3, R2

MULF #60.0, R2
MOVF id2, R1
ADDF R2, R1
MOVF R1, id1

SYMBOL TABLE

position

nitial

rate
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assignment

1d1 .
dSS121N0P CXP
Vo P
= 1d2
op exp
i i
T id3 60
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- . .
= A Parsing Tree (for syntax analysis):

decide the execution order (operator
priority, association).

= Semantic analyzer: type checking, type
conversion.
= A= B+5; (* a syntax error in PASCAL¥)

= A:= B+5; (* A: real; B: integer; =» need type
conversion, require different integer/real ADD
operator *)
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. _ .
= A:=B+5; (* A: integer; B: real; = a semantic

error; type checking ; A[1], A[1.5] ?? *)
= One/Two/N pass(es) compiler.

= Cross compiler: A compiler that runs on one
machine and produces the object code for
another machine.

= Error detection/reporting.

compiler - 15



