{0 BB Mepd

NATIONAL SUPERCOMPUTER CENTER IN GUANGZHOU

DC5590
Compilation Principle

7w 1% R IE
FNE JEBaERk (1)

FREE T
zhengfdS@mail.sysu.edu.cn



mailto:zhengfd5@mail.sysu.edu.cn

02 04 05 06

KRB~ | FRAUHIER | RBHEE | fiRFER | EEEAR

Types and | Assignment and | Type Boolean |Backpatching
Declarations  Expressions  Checking Expressions




1. FEMIEE K [Intermediate Code Generation]

Source Code
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. N s —_—- N . — Lexical Analysis
IEENR, RSN TERFNTEET (IR) ke seam]
- IEEW, Wil IR Syntax Analysis
_ k3 2y Iy IR \ —_— SyntaX Tree"
— @Mﬂgﬂ] E *jxllzl  m— E{]*}% < E _7:)) 1%11*5%5/}];;“ I ﬂEU___ Semantic Ana|ysis
SCINE LU EE i:=0 Syntax Tree|
e v sieap e loop: Intermediate Code
— |Rﬁ§:_tt3 l@.%jﬂ:ﬂi’.ﬂtﬁg (TAC) t1 =x*5 Generation
: t2 ;= &arr IR |
t3 := sizeof(int) Optimization
t4 =13 "I IR |
th:=t2 + t4 Code Generation
*t5 =11 v
=1+ 1 Target Code

if i <10 goto loop



2. FEZR<[Intermediate Representation, IR]
* BRPIERT
— AST(Abstract Syntax Tree, HIZRIE /AW )FIDAG(Directed Acyclic Code,
BREHRE)
- BERTHSRENEFES
s (KRB PEIFRT
— 3-ithkf3(Three-Address Code, TAC): x =y op Z
- BRTKET509F5S, NEFFE0EFIE SRR,
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. S . No. | Productions Semantic Rules
H
2. |Ej%m[lntermedlate Representa1 1 |[E > E;+ T |E.node = new Node('+', E;.node, T.node)
2 |E - E;-T E.node = new Node('-', E;.node, T.node)
°
AST*D DAG 3 |E ST E.node = T.node
— 15” : %7&{2@1{,8+a*(b-0)+(b-C)*d 4 |T > (E) T.node = E.node
(1) p1 = new Leaf(id, entry'a) 5 |T - id T.node = new Leaf(id, id.entry)
6 |T > num T.node = new Leaf(num, num.val)
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VANVAY
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AST

(2) p2 = new Leaf(id, entry-a)

(3) p3 = new Leaf(id, entry-b)

(4) p4 = new Leaf(id, entry-c)

(5) p5 = new Node('-', p3, p4)
(6) p6 = new Node(™, p2, p5)

(7) p7 = new Node('+', p1, p6)
(8) p8 = new Leaf(id, entry-b)

(9) p9 = new Leaf(id, entry-c)
(10) p10 = new Node(-', p8 , p9)
(11) p11 = new Leaf(id, entry-d)
(12) p12 = new Node(™', p10, p11)
(13) p13 = new Node('+', p7 , p12)
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2. BElZ&k<[Intermediate Representation, IR]
- BIEDAGRIERIS 5

- 1IEENE DAGHHERENIE—MCREAEF
- HABENE—1TEFT—MTIER, BI—ME=
-BMeRTF, BEERRE
- FER: — 1 WINEFEE, FiRRAFEEE(Elexval
- RABE=: MM INFER, oRliEBEAEAGE S
— {5 i=i+10 = 1 id i

\ 2 |num| 10

+ 3 | + 1 2
/ \ 4 | =11 3
i 10 5
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fEEZRS (1) 01 FhE{EE A

* A RFRIANVIIIEDAG, FigHEERDE, RE+REESH.
(1) a+tb+(a+b)

(2) atb+a+b

(3) ata+(at+tata+(at+ata+a))
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2. FE]Zx=<[Intermediate Representation, IR]

« =HBHERE[Three-Address Code, TAC]
- =i, —FESHNEZE8—1 25T, B, A*iFdEENEaER

——

Z‘ZJ\jSIC

- &x +y 2, BEERAMIN TSRS !
—t1=y*z +/ \*
— 12 = x + t1 ti=b-c AN AN
—— t2 =a *tl : d
-l BARFIANa+a*(b-c)+(b-c)*d PN
t3 =a + t2 —
t4=t1*d b/ \c
t5=t3 +t4 DAG
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2. BElZ&k<[Intermediate Representation, IR]

« —BHEAS[Three-Address Code, TAC]
- MM EARS: utfniE<$
— B
v 27 BREFRNBFEAZU BRI FREFRFHE R AIERK
SREZEENES, XTZBAFHNMEERIYENEZEZEF
VEE: EFRREANFAISEEEE A
v miEssERNIGINEE




2. BElZ&k<[Intermediate Representation, IR]

« = HBtFS[Three-Address Code, TAC]
- 1B8<

vx=yopz [ REBBEESHEEEH, x. y. z9tBit

vx=opy [l BHzR: BHFEER). BEIE. Efiz=E
HF)

VX =y /I TREEE

v goto L /] FToKiEBkEE

v if x goto L /I B St BkER

v ifFalse x goto L /| B&4HkiE
v if x op y goto L /| RRI=E kit
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2. FE]Zx=<[Intermediate Representation, IR]

« =HBHERE[Three-Address Code, TAC]

5 A\
—JHY

v param x, /I &

=

v param X,
v

v param X,

veall p, n /I STERAFE
vy =callp, n /I REER

A

vreturny // 1R
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. AR R[Intermediate Representation, IR]

01 FhE{EE A

« =HBHERE[Three-Address Code, TAC]

- 189
v x = y[i]
v X[i] =y
v X =&y
VX =*y

VX =y

/I w MRNIREIES, IRIRNRAFERME, miFAMNE

/I &L

Il BRyZZ 2RIt (E 2 x

/I BRy38%TF
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2. FE]Zx=<[Intermediate Representation, IR]

« =HBHERE[Three-Address Code, TAC]
— f5: JRf8 do i=i+1;

while(a[i]>v);

SR =HBuY TV B SR =S :
L: t;, =i+ 1 100: t;, =i+ 1
i =t, 101: 1 =t4
t, =i * 8 //RIRHBFE N ITE 102:t, =i * 8
[/ 8 MNMEEERTT 103: t; = a[t,]
t; = a[t,] 104: if t; < v goto 100

ift; <vgotolL
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2. FE]Zx=<[Intermediate Representation, IR]

« =HBHERE[Three-Address Code, TAC]
@ =Jtz\[triple]

e — —

@ [B)E=JcI[indirect triple]
® POtz [quadruple]




2. BElZ&k<[Intermediate Representation, IR]

« = HBtFS[Three-Address Code, TAC]
@ =Jtz\[triple]
v =ANZFE%: op, argl, arg?2
v Biz8x op YW EREFRESER, MAZRHE— T EXNIRIEF
v i SHSFRRAERBN =TSR ET

17
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2. FE]Zx=<[Intermediate Representation, IR]

« =HBHERE[Three-Address Code, TAC]

@ =JtI\[triple]
vl FEES a=b*-c+b*-c
=ihhitgg =JTIl:
t1 = minus c op arg, arg, | YhEESRAIS
5 = b * t1 0 | minus : AREdER
_ 1 * b (0) FXRY, bR
t3 = minus c 2 | minus C INE—FRIESH
t4 = b * t3 3 * b (2) g, NsIA%
4 + (1) (3) BESERFRE
t5=t2 +t4 5 - a (4) SEog I = |V
- 2!
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2. FE]Zx=<[Intermediate Representation, IR]

« =HBHERE[Three-Address Code, TAC]
@ [a1#E=7cz{[indirect triple]
v BA#E=/MNFER: op, argl, arg2
v 88— 1 ER=TRERRSE, MARYNE=TTNFIES, Nt

% 7 BIR = TV T8 < BE A 5 A9 [/




2. AEZR<[Intermediate Representation,

« = HBtFS[Three-Address Code, TAC]
@ [a#E=7c=[indirect triple]
Vil Bl a=b*—-c+ b *-c

=HuERS
tl = minus c
t2 =b *tl
t3 = minus C
t4 = b * t3
t =t2 + t4
a=t5

IR]
EE=7Tat

op arg, arg,
35| (0) 0 minus C
36 | (1) 1 * b (0)
37 | (2) 2 minus C
381(3)|] 3 * b (2)
39 | (4) 4 - (1) (3)
40 | (5) 5 = a (4)
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2. BElZ&k<[Intermediate Representation, IR]

« = HBtFS[Three-Address Code, TAC]

©)

JL

v

JL

JoI[quadruple]

M=ZE2: op, arg1, arg2, result
v — LB
« F2WNx=minus YRR BIZHE/FIESHWEEIESXx=y, A&

KB

o FRparamXENIZHEEAEHarg2, A {EMresult

L AFFEH IR R HIRIRS A resultFE

jarg?2
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2. FE]Zx=<[Intermediate Representation, IR]

« =HBHERE[Three-Address Code, TAC]

©)

JL

JoI[quadruple]

=4S :
tl = minus c
t2 =b *tl
t3 = minus C
t4 = b *t3
t=t2+t4
a=t5

vl RB a=b*-c+b*-c

01 FhE{EE A

)LTUI_EC:
rg; rg, resul R
S mins| © | | 5 | ERT=w
T = 0 . . HiKE:. 5B
2 | minus C 1 t2 B}J_ VI-%“ﬁ
o N R A v W EEAOES
o T o | . BB
] HIESARE
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fE=ZRS (2)

s WTFLUFRRIEIN, oalaE
(1) a=b[i]+cl]]
(2) a[i]=b*c-b*d
(3) x=f(y+1)+2
(4) Xx="p+&y
(9) -(a+b)*(c+d)-(a+b+c)

i =JTTUA]

JL

JTTIVFS
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SEEE
(1) a=b[i]+c[j]
# OP ARG1 ARG2 # OP ARG1 ARG2 RESULT
1 =] b i 1 =] b i t1
2 =] C j 2 =] C j t2
3 + (1) (2) 3 + t1 t2 t3
4 = a (3) 4 = t3 — a

= et




01 FhE{EE A

(2) a[i]=b*c-b*d

i OP ARG1 ARG2 i OP ARG1 ARG2 RESULT
1 * b C 1 * b C t1

2 * b d 2 * b d t2

3 - (1) (2) 3 - t1 t2 t3

4 []= a i 4 []= a i t4

5 = (4) (3) 5 = t3 — *t4

=5t 7Tzt




01 FhE{EE A

# OP ARG1 ARG2 ¥ OP ARG1 ARG2 RESULT
1 + y 1 1 + y 1 t1

2 param (1) — 2 param t1 — —

3 call f 1 3 call f 1 t2

4 + (2) 2 4 + t2 2 t3

S = X (3) 5 = t3 — X

=5t 7Tzt
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(4) x="p+&y
& OP ARG1 ARG2 # OP ARG1 ARG2 RESULT
1 * o) — 1 * o) — t1
2 & y — 2 & y — t2
3 + (1) (2) 3 + t1 t2 t3
4 = X (3) 4 = t3 — X

= Myct
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- BEER
(9) -(a+b)*(c+d)-(a+b+c)
i OP ARG1 ARG2 i OP ARG1 ARG2 RESULT
1 + a b 1 + a b t1
2 @ — (1) 2 @ t1 — t2
3 + C d 3 + C d t3
4 * (2) (3) 4 * t2 t3 t4
S + a b S + a b t5
6 + (5) C 6 + t5 C to6
7 - (4) (6) 7 - t4 t6 t7

=7l g__
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