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o Bf8): 28 6-875 (1:30pm-4:10pm) [1-16/F]
o M FEIFFHE306H=E (H3306)

o EHISEEL:
o Bf8): 2HIFH9-107 (4:20am-6:00pm) [1-16F]
o Mg HIRKXHE202. 204, 205

c RIZER:

o IRFEFT1: https://tea-compiler.github.io

e« EFFA: Elearning
e I718: WeChat



https://tea-compiler.github.io/
https://tea-compiler.github.io/
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A LF ) RIEIRIE?
- EERIZE AR EHEIR
RS RIE S IR T R %
XA

o IRIT(ETIER
s AR EEEEEFIFHFRIE? AFEHME?
2

B
. Fth R 5]
LA L4 I

int main(){ push rax 50 BF 04 20
printf("hello, mov edi, offset s 40 00 E8 F5
compiler!\n"); call _puts FE FF FF 31
return O; xor eax, eax Co 59 (C3 909

} pop rcx

retn

FE—I 1 ZFEANERSRmZEIES =




Fortran: 19544

o 235001 T/L4RIKES, FHBEANIBALE

o REFHBEESIEH, LUREFIE LRI
o }F Y47 B U7 BirA “))+((” 2 “)-((”
o FF T m Y7 Bk )7 sk )7
o ERERFALAM Y7 , BE&RmM )7

fEAR
A+B*xC t——> ((A) + ((B) * (C)))
V4 = B
xzifm*vs :>ﬁt1t V2 =B * C
V3 = A A+ V2
Vi = V3
V1 + V2

David Padua. "The fortran | compiler." Computing in Science & Engineering 2, no. 1 (2000): 70-75. 0
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Mozilla (¥|'£g85|2)  Google (Z#%. #FHIARSS) Apple (NZFB#EF)
Graydon Hoare R. Griesemer, et al Chris Lattner
2006-2014 (v1) 2007-2012 (v1) 2010-2014 (v1)
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Triton ~ew CuUtile-python
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== Python
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== Java
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= JavaScript

== \/isual Basic
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Feb 2026 Feb 2025 Programming Language Ratings Change
1 1 Python 21.81% -2.08%
2 4 C 11.05% +1.22%
3 2 C++ 8.55% -2.82%
4 3 Java 8.12% -2.54%
5 5 C# 6.83% 2.715%
6 6 JavaScript 2.92% -0.85%
7 10 Visual Basic 2.85% +0.81%
8 15 R 2.19% 1.14%
9 7 SQL 1.93% -0.93%
10 9 Delphi/Object Pascal 1.88% -0.29%
11 30 Perl 1.67% +1.19%
12 11 Fortran 1.64% -0.12%
13 14 PHP 1.34% +0.20%
14 13 Rust 1.32% -0.14%
15 12 Scratch 1.30% -0.25%
16 8 Go 1.23% -1.03%

httne//www Fiohe com /finche-indey/
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o HTHEIIIEHESFRE: ACM Turing Award

~ - a—
Alfred Aho and Jeffrey Ullman receive

optimization  BNF3E3t, ALGOL 60

20204 20084F 20064F 20054
Barbara Liskov Frances Allen Peter Naur

Hoare Logic C, Unix type inference Pascal OOP: Simula OOP: Smalltalk
19804 19834F 19914 19844F 2001 20034
Tony Hoare Dennis Ritchie  Robin Milner Niklaus Wirth Dahl & Nygaard  Alan Kay
[ 2 - -
=\ |, : W % G v first
o :‘ PROGRAMMING ‘ N\ M successful
S | NGUAGE ) - VW . compiler
= e Fortran  Finite Automata ALGOL 60 Lisp, Al ALGOL
19794 19774 19764 19724 19714 19664

Kenneth Iverson John Backus  Dana Scott  Edsger Dijkstra John McCarthy Alan Perlis
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1143. Longest Common Subsequence

LLMZFI& AT LA ?
AN{AI{RIEIE ff 1 ?

d 7998 LGP 91 < Addtolist [0 Share

Given two strings textl and text2 , return tho lonath nf
their longest common subsequence. If [G

€ AJTo solve this problem, you can use dynamic programming. Here's the Python code to find
connnonsubsequencarehnn a.

the length of the longest common subsequence between two given strings:

A subsequence of a string is a new stri
the original string with some character
deleted without changing the relative «
remaining characters.

(textl, text2):
m, n = len(textl), len(text2)
= [[0] * (n + 1) for _ in

range(m + 1)1

e For example, "ace" is a subseq in range(1, m + 1):

j in range(i, n + 1):
if texti[i - 1] == text2[j - 1]:
dp[il[3j] dp[i - 11[7 - 11 +

A common subsequence of two string
that is common to both strings.

dp[i]l[j] = max(dp[i - 11[j1, dp[il[j - 11)
Example 1: turn dp[mlCn]
|

textl_1, text2_1 = bcde", '
print(longestCommonSubsequence(textl_1, text2_1))

Input: textl = "abcde", text2 =
Output: 3

Explanation: The longest common

ace" and its length is 3. textl 2, text2_2 = "abc", "

print(longestCommonSubsequence(textl 2, text2_2)) # Output: 3
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@ CompilerCoder %
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i ddss
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Aol 3] 4RiE R IE?
https://www.zhihu.com/question/21515496
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o ETTealBS (RustiZ/EHIFEE)
o IR FIZTFERRIFFIESR (ARustSEIN)
* https://github.com/tea-compiler/teac
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o 31k1: ZHEHH. foriTHIM . implEHKRTTIA




T 28 Rust
o MEITKHN AR HRIZIES

o SERERVFFE: WEIA. C/CD. BIETEF

e BRE: R THERZM

o BAEFE: AIRIFHIATHIT, EXFS BRI FIKBIsegmentation faultio] &
o RustiRXE_EF?

o AR AKIER TEIHRE

o [FEC/C++{KABRUBE ST => [RIELRustX BB HY i
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S RARIER. TEAFNES

Input: character stream;
Output: token stream;

while (true) {
cur = charStream.next()
match (cur) {
'0-9' => ... BRERFZZESIITHFNIER
+' => ...
=> ... D15 or BS?




EI\\\ =

AA{A] [X 473

6

AAREP G

~

Input:

character stream;
Output: token stream; //REFMRITLER

while (true) {
= charStream.next()

cur
mat

}s

ch (cur) {

'9-9"

"+' => {tok.
-t=>{ ...
'k o=> {tok.
'/ => {tok.
At o=y {tok.
(' => {tok.
"Y' => {tok.
_ => break,

add(num);
}
add(num);
add(num);
add(num);
add(num);
add(num);

=> num.append(cur),
tok.

tok.

tok.
tok.
tok.
tok.

add (ADD) ;

add(MUL) ;
add(DIV);
add (POW) ;

num.

num.
num.

num.

clear();

clear();
clear();
clear();

¥

}
}
}

add(LPAR); num.clear(); }
add(RPAR); num.clear(); }







LIR2: THENEN: kXK

o IBHITEMAL > FRITE > MBS E

1%2+3 1+42%3 1+2%374%5
(1%2)+3 1+(2%3) 1+((2*(374))*5)
+ + +
N AN N
* 3 1 * 1 *
N yaN N
1 2 y) 3 * 5
AN
2 N
VAN
3 4

Fortran 7375 (((1)))+(((2))*((3)“(4))*((5))2/
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o B EREES
2N31N2 2/\/\
27(372) VN
3 2

(((2)“(3)“(2))))(
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s NRHFBRNEEMFRESESE
s MRYUFEEM>KINEETHMER, FERIEAETTE

AN o Ao O
N /N

2 3
2

o MRYGPEBEF<HKMEBEEMFNMESR, BEEATR?

1+2%*3

1*2+3 /*\ /+\ */+\3
TN TN

1 2 1 2
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s MIRHBENEEINEEFAELES
s MRIBEEF<HKINEEFNMER, FEIESTTFR
o RRERSRIzEMA >IN ERN, BEEARMEEFNE T~

142%3+4 1/\* —> /\ J,/\4
/N 7N N
/\\ /\\
2 3 2 3
AL Oy oy o
142%374%5 1 % AN N\ N
/\ 2 A * * 5
2 N\ AN 2/\
7 \
3 /\ /\

S S
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(1-(2-(3-4))) BF ¢, #T
N = N
A
AN
3 4
((1+2)*3)~(4*5)
N =2 =2 N
N VA NEYZAN
1 2 + 3 4 5
AN




£ AR ERIC

Pred[ADD] = 1,2 Meaikiieth 612346565340
Pred[SUB] = 1,2 Bk N A A N
Pred[MUL] = 3,4 =N 1+27%374757%6
Pred[DIV] = 3,4
Pred[POW] = 6,5
+ + + /‘*\ +
N N
1 = 1/\* — 1/\* — 1 * — 1 *
2 2 A A *
AN N 2/\
3 3 " A
AN N
4 3 A
N




Wik SIS %

Preced[ADD] = 1,2; Preced[SUB] = 1,2;
Preced[MUL] = 3,4; Preced[DIV] = 3,4; ©1234656534¢0
Preced[POW] = 6,5; Preced[EOF] = 0,0; 1+ 2 *3A4AA5%*g

Input: tokstream; // token[¥%l
Output: left; // —X#%

PrattParse(cur, precedence) -> BinTree { *
left = cur.next(); //\\\
if left.type != tok::NUM A 2 h
exit -1; VAN VAN
while true: N 3 N 3 N
let op = cur.peek(); 2 N = 2 N == N
if op.type == tok::NUM 4 > 4 5 4 5
exit -1;
if op.type == tok::EOF
break;

lp, rp = Preced[op];
if lp < precedence
break;
cur.next();
right = PrattParse(cur, rp)
left = CreateBinTree(op, left, right)
return left;




Wik SIS %

Preced[ADD] = 1,2; Preced[SUB]
Preced[MUL] = 3,4; Preced[DIV] =
Preced[POW] 6,5; Preced[EOF]

o w Rk

)

o R~N

©1234656534080
5 1+2*3"2~4n75%6

o o

Input: tokstream; // token~%l
Output: left; // X "
PrattParse(cur, precedence) -> BinTree {
left = cur.next(); //\\\
if left.type != tok::NUM
exit -1; //N\\ //\\\
while true:

let op = cur.peek(); VAN — N
if op.type == tok::NUM
p.-typ PaN //\\

exit -1;
if op.type == tok::EOF
break;
lp, rp = Preced[op];
if lp < precedence
break;
cur.next();
right = PrattParse(cur, rp)
left = CreateBinTree(op, left, right)
return left;




Wik SIS %

Preced[ADD] = 1,2; Preced[SUB]
Preced[MUL] = 3,4; Preced[DIV] =
Preced[POW] 6,5; Preced[EOF]

o w Rk

)

o R~N

©1 23465653480
5 1+2*3"2~4n75%6

o o

Input: tokstream; // token~%l

Output: left; // —X#% N

PrattParse(cur, precedence) -> BinTree { //\\\
left = cur.next(); * { M

if left.type != tok::NUM //\\\ //\\

exit -1; * 6 * 6
while true: AN yaN
let op = cur.peek(); 2 A = 3 N
if op.type == tok::NUM //\\\ //m\\
exit -1; 3 A 3 N
if op.type == tok::EOF AN PN
break; 4 5 4 5
lp, rp = Preced[op];
if lp < precedence
break;
cur.next();
right = PrattParse(cur, rp)
left = CreateBinTree(op, left, right)
return left;




IE3: BRREPIT/ANE AR =RIEN
. BB TE AT > 22 ik 2t .
o +1**2A345 1/\*
. HZXRITCBEX {A}
I R B s R =10 22 FA A
©1234A*5*4 2 A
s R RAR S EIH N

o JIFIEER, BEEIEBIINL
o BAIEESL, NEEHKRINAANEIEL, KEBBFERAN X
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RVE
o N—MIEEFIESHBMAFZT—MWIEFIES
o JRXAE=>[E{XED (FEFRERIT)
Java/Python => Bytecode RS —>

C/C++/Rust => WebAssembly

o ERMBE=> LR/ AIMNITER (HWIFEHNIT)

C/C++/Rust => X86/Arm

o BAREX: RIEFEXFM
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185593 4%7: Lexical Analysis/ Tokenize
o BFFFFRFEZIMAIRITT (token) FF
o MAEIL/TE (dNFlex) AEERFR, FTEIEFEH

BiF%: <LPAR> <UNUM(1)> <ADD> <UNUM(2)> <RPAR> <MUL> <SUB> <UNUM|(3)>




IEN =X = RRI1RA

o IEEEE: [1-9][0-9]

o TS FRH: [1-9][0-9](e].[0-9][0-9]")

o SFEH:  (-]e) [1-9][0-9]%(.[0-9][0-9] | €)

o LPRIFERHP, AS—RAEIRESTHIATIHE




alE5 T Parsing
o FHMATTFIRERZIBESHN—1aF (FFEaEHN))

EERN =B

EYIPUEEE

[2]
[3]
[4]
[5]
[6]
[7]
[8]
[9]

<ADD>
<SUB>
<MUL>
<DIV>
<EXP>
<LPAR> E <RPAR>
NUM
NUM - <UNUM>

| <SUB> <UNUM>

H ¥R E 18R -
<LPAR> <UNUM(1)> <ADD> <UNUM(2)>
<RPAR> <MUL> <SUB> <UNUM(3)>

m m m m m
m m m m m

M I E

[3]
[6]
[1]
[7]
[8]

E <MUL> E

<LPAR> E <RPAR> <MUL> E

<LPAR> E <ADD> E <RPAR> <MUL> E
<LPAR> NUM <ADD> E <RPAR> <MUL> E
<LPAR> UNUM <ADD> E <RPAR> <MUL> E

33031010
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- Ak P [B] 3R
o HITETXHEXTH
o WBES QRJE+RIE) ANEELETX
o IBEEWMA—EEAAEN, WEBIEIR
o ERHRIBZAN (AST)
o F kIR (LLVM IR)

S




45 JRACRE - >R e ES

EXAEEE (1+2)*-3
@ 1. AES
<LPAR> <UNUM(1)> <ADD> <UNUM(2)> <RPAR> <MUL> <SUB> <UNUM(3)>
LL 2. e
TESERRATTIN E MBIEEN: |

: MU s | /[\

| E <MUL> <NUM>

R 1 -3
<LPAR> E <RPAR> NUM /]\
/l\ /\ <NUM> <ADD> <NUM>
1 2

NUM <ADD> NUM <SUB> <UNUM>
| | 3

<UNUM>  <UNUM> @ 3. R ZRTEIR
1 2
MR to =1 + 2;
tl = -3;
t2 = to * ti;




Rk
 BBES
» FEIRAAL
. B3

for (i=1; i<100; i++){
int d = getInt();
a=2%a*b*c*d;

L ope

int t =2 *b * c;

for (i=1; i<100; i++){
int d = getInt();
a=a*t*d




UREL

Instruction Selection

. ‘J%EJIEWW%J EABSRESE
LLVM IR Arm;C 4w 1K AS
BB1: main:
%a = alloca i32 sub sp, sp, #16
%b = alloca 132 mov %rl, #1
%r = alloca i32 str %rl, [sp, #28]
store i32 1, i32* %a str %rl, [sp, #24]
store i32 1, i32* %b ldr %r2, [sp, #28]
%al = load 132, i32* %a ldr %r3, [sp, #24]
%bl = load 132, 1i32* %b cbnz %r2, .LBBO 2
%rl = icmp eq 132 %al, © [:::> .LBBO_1:
br i1 %rl, label %BB2, label %BB3 add %rd, %r2, %r3
BB2: str %rd, [sp, #28]
%a2 = add 132 %al, %bl b .LBBO_1
store 132 %a2, i32* %a .LBBO_2:
br label %BB2 ldr %r5, [sp, #28]
BB3: add %r6, %r3, %r5
%a3 = load 132, i32* %a str %r6, [sp, #20]
%r2 = add i32 %a3, %bl add sp, sp, #32
store 132 %r2, 1i32* %r ret
ret void




H1Fas 7B : Register allocation
c IBSIEFERIEEFSHFE LIRS, MERFHFEHFLNEHER
 NRBL T HFHEANE=EFTERHIER ZRFF

main: main:
sub sp, sp, #16 sub sp, sp, #16
mov %rl, #1 mov w8, #1
str %rl, [sp, #28] str w8, [sp, #28]
str %rl, [sp, #24] str w8, [sp, #24]
ldr %r2, [sp, #28] ldr w8, [sp, #28]
ldr %r3, [sp, #24] ldr w9, [sp, #24]
cbnz %r2, .LBBO 2 |:> cbnz w8, .LBBO_ 2
.LBBO 1: .LBBO 1:
add %rd, %r2, %r3 add w8, w8, w9
str %rd, [sp, #28] str w8, [sp, #28]
b .LBBO 1 b .LBBO_1
.LBBO_2: .LBBO 2:
ldr %r5, [sp, #28] ldr w8, [sp, #28]
add %r6, %r3, %r5 add w8, w9, w8
str %r6, [sp, #20] str w8, [sp, #20]
add sp, sp, #32 add sp, sp, #32

ret ret e




|
e
=
s

E<18E (Instruction Reordering)

=

o FRfLft1t (peephole optimization)

main:
mov w8, #1
str w8, [sp, #28]
str w8, [sp, #24]
ldr w8, [sp, #28]
ldr w9, [sp, #24]
cbnz w8, .LBBO_2 /R
.LBBO_1: :> P
add w8, w8, w9 °
str w8, [sp, #28]
b .LBBO_1
.LBBO_2:
ldr w8, [sp, #28]
add w8, w9, w8
str w8, [sp, #20]
add sp, sp, #32
ret
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o FRSAR vs BISSEE

» AOT (ahead-of-time) vs #EFEFNIT vs JIT (just-in-time)

o TITHTIME
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