Decaf PA3 #iBH

EEHmR

76 PA2 W, FATCETER T X HNFE T IS Lo it TAE, S i A2 7 0% 2 B
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N g T 8 B K BN T %, XNMER TR AR B A A A . (i
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NAGS -

SRk

Expr = BoolExpr ? Expr : Expr

2. —FPRRRRIG TR RIEE, B A << B: HiEUERAN: AR B AXER, A<<B
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Expr ::= Expr << Expr

3. switch-case ig1): S switch-case #Hl4ity, S5 ciBSME, FEA.

switch (FiZHX) |
case WEFREXNL: BEAJHL;
case WERIENX2: BEAJH2;

case WERIZENXn: BEA)HN;
default: EAJHRN+1;
}

R
Stmt = SwitchStmt
SwitchStmt  ::=  switch ( Expr) { CaseStmt* <DefaultStmt> }
CaseStmt = case Constant : Stmt*

DefaultStmt

default ; Stmt*

4. repeat-until fEAEEN: LI repeat fEMEEN, HiE EEBIEMMEEPAT
(b—00 HEMA/RFIEX KOS NI, 0.

repeat{
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tuntil (Ai/RFIERD ;
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Stmt = RepeatStmt ;
RepeatStmt ~ ::= repeat Stmt* until ( BoolExpr)
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RIVEASEHEMEHEA], mAEN Translater K ERA)E TAC SZHD.

FIIX5KFKSE Decat HAEHN TAaC T/, FIITVEANR NG S HHELLARRS KR .

BRFEAR B

T (31 E




ASSIGN x =y A By B R 25 A8

LOAD_VTBL x = VTBL <C> R CH R N4 3 <

LOAD TMM4 x = 34 INEREEE 34 5 Frx

LOAD_STR CONST |x = “hello world” TN TAT B A B
HARZE A

ADD c = (a + b) e a Ao AR R cH

SUB c = (a - b) o Fllo 1) 22 T F c

MUL c = (a* b) fEafb AR c

DIV c=(a/ b e alks LA IR s 3 c Hy

MOD c = (a%Db) flalk b R EUS F

NEG c = -a fEa A SO E e

WG RIS F AR

EQU c = (a == b) FrafETblllc 1, FBIA0

NEQ c = (a !=Db) FrahETbllc AL, FMIAO

LES c = (a <b) Lra/NTbllc L, FHMHOo

LEQ c = (a <= D) Fra/hTFETbc N, FI O

GTR c = (a > b) Fra K Tblc L, FHMHO

GEQ c = (a >= D) Hra K TEETbNc L, HNHO0

LAND c = (a && Db) flafbiZ 45 5 #AF 1) 45 Rl Ele

LOR c=(all b) a8 B8 B B A 1 45 S El e

LNOT c = la faiB i AR 45 R iR e
Pl e

BRANCH branch _L2 T AR EE BT S L2 RoR I kit

BEQZ if (c == 0) branch _L1 | Wn&cONBkHH] L1k

BNEZ if (¢ != 0) branch 1Ll

RETURN return c S5 WK BT AR vk [BIHE 1R[]

BRSO R AR DGR

PARM parm a A g aff i S H ks

INDIRECT CALL |x = call a Btarb e istil, IR, 4R

DIRECT CALL x = call Alloc TAFHIZ AT FE R B Alloc, &5 HLix
W AE U I A

LOAD x = *(y - 2) ey y -2 T ) A 2 N 2 3

STORE *(x + 4) =y Oy CRAE 2L Ay x 41K A BT

oAt
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Translater K, RETEFHIZRE L EMEIRT R IFHXTBREUARR & FhiE ) Fik
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BATHE (runtime library), &R —RINFCLIIFHREIES GFERENR Decaf
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PR S SLl— 2 MG ThRE, #illn ¢ iBF I libe FE (F£ windows P& HIEH 2
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PAF A% Decaf 1847 I e BT AL 1) )\ iz 47 ) e bk 250 ) B AR A 44«
® TIntrinsic.ALLOCATE

Difg: srBCAE, ansRRION B 3hiR 1 A2 e

SR 1

ZH 1. NESRK AT AL

W[l A A AR E
® Intrinsic.READ LINE

Dhfg: BHB—ATFRH (ROK 63 AT

ZHANH: 0

W[l BRI T R Hk
® TIntrinsic.READ INT

Difg: BH— AN

ZHANH: 0

IR [E] 5B R
[ J Intrinsic.STRING_EQUAL

Dhfg: LB 715 e

SN 2

SR 1, 2 BRI R 8 I E bk

RE: HAHENRE true, HNUERME false
® Intrinsic.PRINT INT

hfg: FTER—EEE

SR 1

ZH 1 BEATEIR Y

I
® Intrinsic.PRINT_ STRING

Digg: FTEI— A r5 e

SR 1

ZH 1 BATENR S 8 ik

I
® Intrinsic. PRINT BOOL

Difg: FTEI—AMi/RME

SR 1

ZH 1. EATEI AT R AL R

A CIP



® TIntrinsic.HALT
Theg: 40RAER, AU N TR M, Al UESE gump
ZHAH: 0
R[El: TG

EBITHE#S R

— MR, FETIE AT N A7 2 (B B HE 2o ARSI R0 CHR X7 AN EEEE Y .
i 44 S, ARES X AR AT AT AR, T E s X T A2 TR ia AT P /R A () il
AR E . B RRECR IS (RS 55) .

HE X 2 B8 P A7 TR B A0S B B BT EE R REEE X (BRSEURE XD, fRIX . #E
X =535 3K = AN DX B T A s 25 18] 40 BC 23 o 380 = b AN R RN S A7 70l (Static
Memory Allocation). #RIAAFENAL (Stack-based Allocation) FIHEAFAiE 5T
(Heap-based Allocation), HHEMMIACH PN “BIEAMEIEL”, BEONIX P
77 2 AR 2 [R) AN JE AR G PR I IS R S 20 BCBF (), TR AE B AT N A 1EAT 1
1. 2RFEX EESHEXO

2R/ FSEIR X H TS MR R, BT EEARMNEREEE. #5FE0 0
1) & SR 7 et 1R PR IS 2 1), 6 3EAT G PR PR IS e 196 28 AR 22 SR A2 55 RS0 TH R I I 7
HI A7 2B 1A L S & AR B AR M S R g bk . 7E ¢ 18 5 Th 2 REEH AAE 2 i )T
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FRSAEE D BCHFA R BE B, TSR a0, Hlnshad (c++H A
new REEFRASBLAAE) ULLFTENRKBIRIBLE (FlU Hanoi Tower [AlEHHH MR
PRI R S A A RN IRAE IS AT I 4 e 13 6 6 S A7 70 a8 o e Re N /0.
2. &KX

KX 44 S SCHURAE A “Be” IXFE— P gm0 R AT FH o A DX BT 25 18] A7 i B 7
KRR L . SHFASARE BT AR, B B2 S 1, W i b A2
BAT I A BEf E A EC s 1), BEO7 Ui LU — AN SR SR ¢ ARHS K

int factorial (int n) {

int tmp;
if (n <= 1)
return 1;
else {
tmp = n - 1;
tmp = n * factorial (tmp);
return tmp;
}
}

KBRS, BEE n ANE, tmp AT EA S NAE SR N R, i H AR
IR tmp XS AE R ITERAN T o 1 R R AL B AR S A 0 BT R AR L K S A
2 CH+ECEILGRTE S MR e AP 7R, s ECR RN A R DL, ISR E .

I3 M BRSO I A0 AR A7 A A R 5 DL AT AN A DL, AT A A i 20 FE Y 2 A AR AR 4 P 10
I A 85 2 RE — > PR E B SRAT 22 K CLAE AR BE N bR B I 1 253 73 Be Vs Bl ) =3
1), WRIX ARG AL, WIS A Y HE A7 il 2




R, A X BB T S BV B, W A S B I A A A
Al Sk 7 AT VT R o BTl A A b ST 20, RIE — ARk o A2 48 TP AR IO T
AT Y E LI, FEVT 1RIE B0 I — TN 2 IR 2R 75 28 12 i ik DARZ 2 000 A 25 A X
XA il ) O % 2 R AT T SR ST ] B A S AE AT TR SE R A o I SR B AU A TR
BHIE SRR R, BARMTES R eET.

3. #KX

HERAR LA 53— P aSAFE D FC S5 1, B DR RERAE . B A AR N A7
C++H) new M delete WIRBEF RN RO PRI DIAE . 0T HEZUE BLAE AR FAN Tl 746
BEAT T TZ SRR R, A MBI [E %] LIS % wikipedia MIXA UL

http://en.wikipedia.org/wiki/Dynamic memory allocation

M FUE B N AR P AR IS AT Rl o [ 4 R GiE R Bc A7 (Bl unix S
sbrk RGRED FBEHNAFHR LI, R BRAY ST 2 5 F A 4 RS 8] 76 Decaf
B, AN RAERAEHEX _ER P BC N A A ) (AT EA ALLOCATE AT A
HO.

— % R S0A I 12

R —FEAILL ¢ B F PHRIREAE Mps Hlas BRI Y] (FE x86 LRI
B, AR BT T c++ PRI R B L Decaf HHIRRE, i AR
AATE, ABIEA Y i HOE A R o
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a) G B SbR S 8t S AR T oA 2 Ry Ak

b) GREMT 1 BEEEABEE 2 N 1 OFHER B R AE S ra T A7 28 1)

¢) CHMTECESART RAFLFIR [t

d) (BERMT PRAFUF IR A 75 745 s fpAUMH

e) (WORMTT) JEEMAG R 7747 S fofi AR TR 25 (747 Ssp IR AL &

) (WORMTT BERTHE AR NES sp, 15 $sp IS FpZ 8] 1 X S5 AL 5 17 R

BRI, R A I A2 25

9) (BRI $AT R AR AR B2 pR Kz (el

h) (BT KRR SspMs fp

i) CHORTT) B Bl R A7 (3R [ Uk Ff i A

0 GRS BB AT EERR AR LS 2 (2 6] Gl #ARERFD
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+— H{EfIssp

JriBEsidsR (activity record) , HUETR TR EHAT IR K RAME B IXE, X
MRS T AR S R R AT « AR HTT (SIS HE2 MR [B]
HE3)  BREHI R RS AN S A m N AR B, AR QTPL/ O TR I SRR BR HUR B E TR S
IBATIFIR R sk & BAE SRS 2

FERRHA T, UiiE A — MBS B R ERXSSES KIEEAT Ui ], I R B 4
T A BE B 35 A7 25 S Ep N_EAZIE S AR T A Mt & ik (A% EREAT V7 IR, X2 DN BAR
FEABAT (I NHBAT TR 12T 2 N 25 B AL A 58 (0 M s 16 P IR R AN P 056 A 1Y, (H /2 X
AN TCAEE B0 3 (07 B 0 19 PRI A% A2 ] AR o (R 0007 1 7 AR I 5 % o )
B R UL R i A B T el e AL, EIRXMESOR, B S L. R R, AR
=FIFRA LD, K AEDeca £ARIHESR s A THAE ] Temp X SRR R IX =M
XA, HAE—ANF ) SES AR T 2 AR ik ) (S B R ZE AR PAS T IR B4
17 J53 #4873 B2 AP I P 2 8 1) s B B 52 76 PAA TR EAT R R 20 LA JE A # e (Sibm b ml e
A O 1, AREME

XX Mdecat tachliidd, AL PARMKERSHIIMER, FILAETACRE LR b
BE 1SR PR R NARERAT , AT 75 ZEAL R M B B A% 3 2 J AT 7R B R Ay
TACHLIUSHAESAT I 24 PARMIE i 1) ZHCA X A PARMZ 5 5 — IR R CAL LI B 4

EMPENROAERT



N RN, FAEDecafifi F HA T R8T SCHr . JF HIRA A€

® X TintKEMHEMLE, XN T 320084, B4b5FT

® X Thool XM EMARE, (R 3207 Bl Gl & H s 8L , LLoKIR
false, 1¥&/Rtrue

® X TstringRARHEMLE, HFAMFRREMIE (32 ) PERERTFREH, T4
RARGACFKE, FHOERM (B\0") 1EREHRR, SRHFNEAFEN 7.
IXEeH 5 cilE 5 AH I

® X[ THUA, RTINS B 7 2R o BoAF A 25 18], B o BE 21 A7 i DX 48O /N
HEKE ML HIG, AR 3260 (Rl45, BURED , HAsE—A oo Tidsk
BAHMKE N length () REAHBIXMEE) , FHKPRTHNBHNE, BA
B AR E — TR IR (32fribll) Fox

® N TIRXR, WA RMIBATIN A7 SORIEAT A6 2 [ 40 L, I 43 B 21 1) X 4808
BT LT NS : BN ITAFEICE XA G0 N B R R il (Virtual
Table, G FMAC+H+H KT RERIMEED) , XASEITII AL — AR AR R
e A R EE MR 5 1 85 7o TS XA X A GBI & i AR B, A7
i B SRS — NI, WRZEUA AR RN “3E0 7 B, flin="3Ka. B. CHB
kT am He XA TBIRR, XEAARSMNAMAEEa by o WXFTF—A4%KC
I 5K, as by c =FH AN B i S 5 — MR T ROZE U B e a, HikED,
BRI I N AZ R o N R AR [ AR A X3 — AN B T B FR B R R
CEVEA R G 2% 5 257
Wt FIREE, 7EPASHTA BIEFE R AR R — A 320 B ST, ATAT — N B s

AR AT .

I (3 % SR AL G B SE R

T 172 X SRATL AR ) B 2R i A B2 AR AN 235 =TT, X =J5 T fEDeca £if & H 70l
BN SR LA AV AP R 0A BB B & 70 B IX =FPHLAIRR 1 6 2 0E
R L TR BISRSEILLAA, I8 7 EAE AT I A AT )R . B0 577 TR n BASE S,
HR SR BRI AL AN (K Ak AR U0 L 2% G A7 R T 3, 1 5% R B s 285 0 AL
L B R 3 R BRI i AR A5 o8 5 U ) B S K Bl ehi s RSB T, BeAl]
FE N THDO X =353 2843 ) BEAT 17 B A 28 CRIIN 3 B2 C++ b T TR0 AL B SR T2 .
1. NMREAFERTDZRRZERYTHTTE

PATH ST 5E L

Uk XN SRR ARG R A AT X H R T 0 — PR, AR SRS VTable HOSEH S5 IEANE, 1
SHERE L+ UINAE.



class A {
int x;
int y;
int £1() {...}
int £2() {...}

}

class B extends A {
bool z;
int £3() {...}

}

WAVEGE, £1. £2. £3MMHIEES R AFBHEREE BIY R B EGR 2 1Y, ILAER) ) 2 =
v~z BALEER . BT AFERX RAT A AR = y Mz (8, Bl e 1 2 AR
B3 574 B OIS HEAF TRE R BR R o — RO 0 1 e Sl A7 TECAE R % 0 RAH DI ) N A7 e, 43
AAFRIXS SANBIRI XS G A A7 B AT 58 3 2570 0 a0 B s«

vtable of A vtable of B
+0: address of £1() [ t0: address of f1() [
+4: address of f2() +4: address of £2()
+8: address of £3()

Object of A Object of B
+0: pointer +0: pointer
+4: x +4:
8L ¥y +8: v

+12: =z

M FT LA H, B — A5 REAR AN B — MBS IX MR GOIRES I N AE B, Hoh s
T IXANKF G R SR ECR TR ET AT T U0 IR A GRS R A AR B o B 5 A8 P A I
Fer SN R A AR R EE AT, 5 U A Gk AR T SR A A AR R R T AN AT X 3
(PIRTTHT, 17T ISR R BRI AR B AR IR AN N A7 X SR B S T, R HLAQ S Rl 03 4% 1 (1) 7 B s 2
PR — AN AL GRS L P P A7 DX 3 BT (140158 100 — 0T, SRR H 2 T SR 2R 0
REFER T AT R (ARANLHI—ANRDD .

15 0] — R R HEAN B AR B i, B E i X AN R 5 (FEDeca g H
I FEEF SR, Fllnchis) FREGXHLNAZXIR, SRI5 FARTE ZLU7 A (1) B R AR BRI AT
X35 R s 5 iRk AR AT U R ), BT L, fEDecafH, Ui il — NN B A R AR
T B KLOADERAE, 11U 1] 5 07 R 50U Pl 75 0@ i 1 e 4 IR U i) o 0 A8 e 1) 5 3 1l
FLR R AR, SR G0 R MR EER R % BB 1] B AR R 7 SN B s BN T R EE, I 75
B IRLOADEEAE
2. thisXEFZHMFE

23k X—E AR R ECR (vtable) Z5KIA[FET PA3 K] vtable, JE & ZRTHE Y TE.



fEDecafifi 5 M, A 0A bR R Hi A P AT DU thi s OB T RIRAF N AT i) 51 H -
IEAE, 75 RS BRI bR B A oG s 572 A B B A R R R U 18] SEBR BB E A X ehi s
7). i, fEwriteNamelf KRNI T this KRBT, WHATwho . writeName () [
ik this BT 5l X RAI A Ewho B 5l X R M A B, FFEEHE, & a7
you.writeName () iGN writeName B thist 51 FHyour$a X %, v, 7EAI[H
B R, A writeName MIBHE this 5] FHEIXS GOEAFI, 502 WA 7] B 7E 9 e
HIEHERE TR, IBATE—RIIC+H+. JavaZFiE s e B A SLIIXAThRE e ?

X BA A H IG5 who 8L # you {E N writeName ] — /N 3L xS £ 7E 8 H
writeNamelPJ N el gt 2, IXFEFRATHL AT LAAEXS thi s B9 5] FH &AL A S50 5
M. fltn, XA Father.writeName KR, A TESEER P LEE A 404 fig
thisMIfE &2

int writeName (class Father this) {...}

FHHAE T FHwriteNamel), 7EA&SESMRHMEEH SR RER (BlyousiFHwho) 1)
fEALE 2, BPSEAN TP pR 2O -

who.writeName () -> call writeName (who) ;

XFE, BATH ZAlwri teName BREUA N A X this KBTI 51 FHERHE A NS this ki
GG R . XA R AN OTE B E thisBRS 800047 B ER VA eR 0 i i
[ 23 P B2 AHRE

Sepr b, FAFEPA2 A Function X REIM K 4 H BT8R T this S EAR N
1k, FEPASFRIRAT A T EH I — A ek B I TR R AT R 2. SRRBON Dtk A B AT
(IEVER thisX N K SLSENAZE R &G — MRS, BN E S5 I 2 3207 H)
) o
3. BEREBREBAITEREA

% BRECER ) H B SIS AT I R b g e, B RTIB BIBhas 0 KL, a1l R Decaf
(AR

class Father {
int writeName() { print(l); ...}
int smile ()

}

class Son extends Father {

{ print(2); ...}

int writeName () { print(3); }
int laugh ()

}

{ print(4); }

KB FatherdSE X T —PwriteName () Fik, MHETFIEsonf HHiwriteName ()
B VI REHRE LT FIACHS W

class Father a;
class Son b;
class Father c;

a = new Father();
b = new Son () ;
c = b;

M, $iTa.writeName () ISR EHIH1, #4470, writeName () BI45H 25 H 3,



H2HITc.writeName () RSB ANR? B CH FH B AFather X4, (HIESERR L
B NSonlIX 4, Kk, &MibecafifEE ML, c.writeName () i IR 2 ESon
flwriteName (), BU#H3 (ERC++1IE BREUR: B2 —FETD o

XFATNAE R 2 IR R B A SEILAIWE ? 1% B FRA TR SR FH — P U {8« R e R 1) 45
Ko AT EE— A SEL B — M E UK R R BN Dbk R 282 T

virtual table of Father:

+0: address of function writeName (the version prints 1)
+4: address of function smile

vitural table of Son:

+0: address of function writeName (the version prints 3)
+4: address of function smile

+8: address of function laugh

P A R B R R AT ) S SR S R S BT R 1) B A BRSO, R DR R B
RTTAI 40 +45F SRR XA MM BHE R DA B, I+ 4R RFIAE B R Ik 4+
T T . SRIFIRATAE 2 FI BT [ (1) A A7 XA TSk 73 70 T80 4R 1A] Fa the e FISon R RE R 1
feet, RGBT asiFH b HwriteName () KRR, FATHE G a s I TSk AN 2
TREF R BN S RE R AR, SRS AE R 3k w2 il Dy + 0 I8 — J500 82 1) S bk ot ik, 1
< BT,

MM F K <- b, HT DecafMXt GURERH 7| IR, FIbIXANRAEE
AR R AAL 2 ik c Mg | A — BN 2 Xt . PRIk, %M B g i, A
c.writeName () (JIE, FRATHE JeI8 IS cHra A ) A7 XIBHR B0 B R iR (i 2
SonfEHREE) , REEXNEREEANLEwri teName w5 I +0Xf R —IT. 3L
TR B 3K — THSF B R R bl 2 4T B 3 1 B A writeName () B 2R i dik, 5] Uk
c.writeName () VSR EHH 3.

HRIX BN TSRS 0 7 kK, Son M R EER 467K T Father IR BRI
smilefB—I, I H 7 ERIUET2RAE TR, [F4 MR T3 ML i B IR A K%
RN E R, BlilwriteNamefMlsmile AN RETESon iR H ALT+0 M1+ 4 P/ ML
#H, XR{EFatherMERP B —FG MEKFatherfwriteName FIA MHlEH Son
WA w1 teName N FIHIHEEAR, DA SR 53 06 40 1 78 55

KT ERBRNEZ NEIES %

http://en.wikipedia.org/wiki/Virtual table

AT O T R bR BB 8 53 TV K VR I R A 28T DL S Deca £ TR R 77T A i
P25 — MR CTE 5 B TR F R RS [F) 2 A A AE T3 0 R o 0 ok A 4 ek BN 1 Btk DA R
AN T & Decat &4,

4. BEFTERNREA
FATTERBICE S MR, BHEGRMIAA, AERER.

=R

R B N A FEEL, FRATEBORFRAE SEBL R R p S B 3 — R 4 s B4 aS, 2R
J5 B EAEHE H— SRR (AT DRI ] — A EEAT) .

TR R B R % B O — AR T R AR, AT ), 235 SEELAT
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o PASHIIY)SAE AR T A SO REEAT IR, SEAS S B A JT I 11 9T ah i
R B IMASCPE, BIARR S B — RSl

PAI AR EAMEE A LL BN, (HE REREN T, BEAR RSO TR e H
T, PRI TA], 48K 2 AR S N RS IR B EK

PATN 2 B BHE I S 5 0 — R 5 8 (AL 2240 AKKB 1yseBl) , mrlt
2%
1. BB ECR 2R — A int2 SRR B BCR A hE o W R AT bR Foth il 9 0 35 A
B A AT KE sRECR 15— int & 5 N0 HI W HoA T ALK

2. ABUIRANGR , SIS B B ke A it RE L, AT EBUB AT AR & .

3. Al LA Translater. javat ifjgenLoadVTable bR E A= i3k BUAEAN S ) 1S bR B3R
Hubik FAITAC RS . AR newpi B2 FR AT iE L A H Class. javalfgetNewFuncLabel () 3k
.

4. FESZIIACBEY, nohE, R ES M VTable. javafiTranslater. javaZefEZE ()
HEARR, EARBFER.

5. ffi i Translater. javad'ffjgenLoadflgenDirectCall pf EHF B4 AN /INCy, RN H:
A R TACA RIS B R 2 1R BME IR 25 — AN BT I AR &

6. — & ZHE T AR TACHIS & AR i —H.

7.repeat until, BHEEIFIMARIHAT (20— BHEMAF/REE XL NIE. WH
PEIEN A continueIih, HaBhid MG AN continue J5 BN, A2 Bkt X3 %%
4 1T T



