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Introduction:z to compilers

(15t generation) Machine Languages 4Y) 4al
(29 generation) bl Ji sl:Assembly  apenill 4al

Cilhiweeadll Al sl:High-Level Languages S siuall Alle el
.C, C++ Jis (3rd generation)

4% generation higher level siudl 4dle il )l dall Slad
(SQL, Python, Matlab, Ruby, Perl) Jis languages

5t generation languages siwall ddle udall deadl Cilal
(logic based, eg, Prolog) Jis
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Compilation failed due to following error(s). &—1‘-—0; L@_Q..wSJ

main.c: In function “main’:

SR

ry.c: In function 'main’: )J.G. QY 9&.\40“ ‘Jﬁu‘
try.c:5:9: redefinition of 'a‘ X e

. Leie = pas
ULl g 8l A pUadl

try.c:4:9: note: previous definition of 'a' was here
int a = 5;

e,
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¥ bt
¥ What is a compiler? a> siall sa L o
B s iy Lo daly Lse malindl i JAS Jiy grali gy o
include<iostream.h> Sle Al o AT Aal 1 5iSa iyl ai 2 jAS
int main() {......} (Grune et al, 2000)..=ll 4xizila
' Dvadl Al Lodal UaSe Ll T maip o
Al (A8 zalin Y 4es s (source language
(Aho et al) (target language e3¢l axlll) 5 )3
compiler ol 25 18 13 4o (gin y el o siall |5y o
LL;MMJJ@EJLL;&YMJB‘EJMA;);
v‘v ey g3 i 55 Ul ala g gin
Waal

@uﬂ\mg&g\w@gﬂ\j&dgg .
(Executable Code 2aill 18 3 S ) 4ly o)
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FRT - Interpreter ﬂ-w A
include<iostream.h> | -l Hhau 5 )1aall el yall | 8 als
int main() {......} ) 13a 1wy o g8y oF Ade (38T
‘ Adeall 5 K05 AU Hlaudl laaey Al
Line Intermediate awss 3 b yudall iy Y
Interpretation 2l pfe e Code
‘v il s S1a callay
(b hauw) Jadd aal) g Uad jelay
el 5 aranaill & Joul
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Definitions — jla:

compiled s> 5 C++ 5C °
interpreted _~< Perl, PhP, Python
=&i Waxy cbytecodes Y > s Java

.interpreted
* C++ to Assembly
e C++to C

* High Performance Fortran (HPF) to
Fortran (parallelising compiler)

e Cto C(or any language to itself)
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Al e Aaa ) ol T 5 ol ) 3,45 308 e (o el
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ST Jlad IS5 200 5 508 g A0S 5 (550) 5l b ol s A0S el
(sl 3 ) gl el Jil) ol 3l 50 e

https://manara.edu.sy/



General Compiler Architecture!ZV Aalal) an el 4,

1O o il Ao

analyse 4 xaall 3538l Jlay e

Debug sWhal¥l e (o iy o

Optimize w5 synthesis A sl 3 il (S 55
.Generate Final Code 4asaall 440l 5 janlll Ml gy o5 o

dada ja B2 380k

Source code 4 iae 3 il _
] Object code

Errors ¢Uaal
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O Gl S (0 Jiall AL

Jéaill s¢8 4a )3 Ll Source Code 4 xadll 3 050 58 41335 Front-End
elbd¥) e A& lasu 5 3 ) Intermediate code representation (e sl
(Loe Y 3oad ol aa 4y sixall g 4pac ) 8l 5 dranall

Target Code —iagll 5 s sed 4a ya Ll s sll Jiiaill 54 4150 Back-End e

Aonmasiad | sy O hagl 5 st
Source code Intermediate Target code

Representation
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- General Compiler Architecture %V Aalall eAJMM Al
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.source language 4 xadl 4alll Jilss Front-end  (<le¥) ikl jady o
ead YL Ty 8 jaays sladl et i) @l (e dsgsall el sl aa o
o s Jiad 8 AVl o jealic aans s (5odeadd) el ) Jaall el agds o
Back-End ae caulity Lay 3 il (<80 6 Llass g Uit ol g
S5 Lae €0 e E (S ©

:\:1 s d LI i R 9 d“‘:. - >
Source code Intermediate

Representation

aagdl 3wl
Target code
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target language <3¢ 3l (oS yi & 68y :Back-end (AL caphall o
G.L-a.ujl\ !l lilee UAA_JA;: dSJ.\s.uSL_mLA.J:d\ JL\;; .

target code < 3 ik Q\ IR (sl sl d-wul\ Translates - ¢

‘L..gﬁm.d\ajﬁ\e;;nu:m (n)}@@u‘j\u#\q@ué\éjao
9 AL Caylall dsat da jo Laiy

NP-complete.

A problem which we don’t know how
to solve in less than exponential time

s dal (S il) Al <o bl g (dsil) ol Y ikl G deadll e i g
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Abstract Syntax

ree (AST) symbolic nstructions

Annotated AST optimised $ymbolic instr.
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