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* Compiler History
- 1952: A-0, term ‘compiler’ (Grace Hopper)
- 1957: FORTRAN, first commercial compiler (John Backus)
- 1962: LISP, self-hosting and GC (Tim Hart and Mike Levin)
- 1984: GNU Compiler Collection (Stallman)

e Turing Awards (see link)
— Compiler: 1966, 1987, 2006
- Programming Language: 1972, 1974, 1977-1981, 1984, 2001,
2003, 2005, 2008
* Compilers Today
- Modern compilers are complex (gcc has 7M+ LOC)
— There is still a lot of compiler research (LLVM, ...)
— There is still a lot of compiler development in industry
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o Python, Ruby
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o Java: ZmiE + BB 2% (JIT, Just-in-Time)
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« JHFERY (hello.c) > AJ$AAT LA (./hello)

- TRAL BT BE (preprocessor)

o ILEWREF, BHEEN, R CG—PNCURe)
- Jm =M Ex (compiler)

o SCHERIEE NSO GEZRARED)
- 149w B (assembler)

o SN . oR] EENINT AR (relocatable object) XA (HL#8F82)
- EZM B (linker/loader)

o R EACHS M A AT $04T (executable) XA (Hl23484)

: Preprocessed _ _ Object ;
C source source { \ files Executable 48 89 e5
: bf do 05 40 00

I I I I :
\n"); HN : ] f e8 d5 fe ff ff
S T I e b8 00 00 00 00
; | 5d
’Preprocessor I Compiler | Linker c3

gec — E hello.c >> hello.i gcc =S hello.i gcc —o hello heIIo o
gcc —c hello.s
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Intermediate

arr| 1 i
© Code Generation

for (1 =0; 1< 10; 1++) IR
arr[i] = x * 5; Y
Optimization
|R"
Code Generation
v
keyword(for) id(i) sym(=) num(0) sym(;) id(i) sym(<) num(10) sym(;) id(i) sym(++) Target Code

id(arr) sym([) id(i) sym(]) sym(=) id(x) sym(*) num(5) symbol(;)
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main()
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arr[1] = x * 5;
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Syntax Analysis
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Address Code) e
: Syntax Tree
main() v
{ _ Intermediate
arr ’ ’ >

Code Generation

for (1 =0; 1 IR
arl"[l] = X * ; v

Optimization

i:=0 IRv
loop: Code Generation
tl:=x*5 v
t2 := &arr Target Code
t3 :=sizeof(int)
t4 =13 *|
t5.=t2+t4
*t5:=t1
i=i+1

if i < 10 goto loop 17 Wml{
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Code Generation
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arr

for (1 =0; 1
arr[1] = x * 5;

Optimization

i:=0 IR
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loop: Code Generation
tl:=x*5 v
t2 := &arr Target Code
t4 =13 * |
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A Syntax Tree
main() v

{ Intermediate
art Code Generation
for (1 =0; 1< 10; 1++) IR
arr[1] = x * 5; \ 4
Optimization
...... IR"
14: 8b 55 f8 mov -0x8(%rbp),%edx // edx = x c
17: 89d0 mov  %edx,%eax // eax = x SEES EE EIE
19: c1e002 shl SOx2,%eax /] eax = (x<<2) ¢
1c: 01c2 add  %eax,%edx // edx = (x << 2) + x Target Code
le: 8b 45 fc mov  -0x4(%rbp),%eax // eax =i
21: 4898 cltq
23: 8954 85d0 mov  %edx,-0x30(%rbp,%rax,4) // arr[i] = 5x
27: 8345fc01 addl  SOx1,-Ox4(%rbp) /] i++
2b: 83 7d fc 09 cmpl  $0x9,-0x4(%rbp) //i<=9

2f: 7ee3 jle 14 <main+0x14> // loop end? Uibﬂhz
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