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Step 1

RERWE

i

Minijava Jii44 8 S —MEHR R Java 1B 5, miniJava A B H&HIE&RKIA
X, HE-HFHBERES, new EAJM call WHME S, Hob, HZFEREE
AR,

TER AR R R TTIM, miniJava i KR SUL R A KRR E I, BIFEAEAT
[R5 R P ETCVEAEAE I R A RA A S HCER B R 2. Add miniJava SCREE S,
BIA2 ¥R A ] LAAEAE [Rl 44 A R S HEE B 7

Mgk, ERPLR Java HIECIA TIRE, 0 NG00 f T, /90
(1) L ER FIAEZE N Java FEAEALL,  Fr AT miniJava 9 i s (1) S8 0 R AT 34 A3 9 155
SHREM .
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1.1 ¥t

SRV A R A N =K, — DRAFS MR IR, MEEE S, — M
ANZRAKEE AR, GHERERR, Ao DNE AR KN, WS HESRA VLR B Ai /KRR
BB HA AR R FE

o B RPMREIAT TR, EILTER TR IF H S TE MR R RIS B R BT LUK ER
TRMEDLREATIO A, R A B IA 4R K DL R pR K B S A R R

o HTREMRREARE XIERRR, GURERE TSI TSR RE XS (B
FERE A S, BRI, LR F@IEMR A IR, MHAFAEARE A IR

o BERPMREERMZBAEHIR, XA T EORIE I R G ARl RIEEW (1L R
RSP, FFAERE LR 1 7 AR S R T i L TR A R

o BRI AZ RN E .

1.2 SE3

RS R, LM T 10 MRS, iR INZE KL MyType,
Z JG ) MyClasses 7~ T 2K, MyClass /R — 12, MyMethod /R 7%, Parame-
terList /xS K LM, MyBasicType /&R MK IR, MylntType, MyArrayType,
MyBooleanType, MyClassType &b R4, B REWT:

MyType
MyType MyClasses MyClass MyMethod ParameterList MyBasicType

MyArrayType MylIntType MyBooleanTypeMyClassType

PR A LA S BSR4 74 -

1.2.1 MyClasses

public class MyClasses extends MyType {
protected Hashtable<String, MyClass> classes;
FR ARSI BT K2R
protected Hashtable<String, String> relations;
FREN R MR AR R R

public boolean insertClass (String className, MyClass obj){...}
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1. BARG A

/ /AN
public MyClass getMyClass(String className){...}
&S €S
public boolean checkLoop (){...}
/ /B TAFEIRI AR R R
public void checkType(){...}
/R I TR
public boolean checkOverride ({...}
/ /BRI IE A R
public void update(){...}
/ /EHIE AR AR R R LSRR A
public boolean transClasses(MyClass obj) {...}
/AL BEVI R B TSN 2 Ay Class My Classes

CAERPTA R ER A, B ORAET KA R &

1.2.2 MyClass

public class MyClass extends MyType {
protected String className;
e
protected Hashtable<String, MyClass> classes;
/AR EZINE R My Classes

protected String parentName;

/ /R

protected Hashtable<String , MyBasicType> fields;
BT B

protected Hashtable<String , MyMethod> methods;
/B Ik

protected MethodTable methodTable;
//ITiERR (R RTED

protected VarTable fieldTable;
//RGEE CRVRR FAZD

public boolean insertMethod (String methodName, MyMethod method){...}
/N TTE

public boolean transField (MyMethod method){...}

/ /ABSR N R AL 28 T 15

public MyMethod getMethod (String methodName){...}

/ /RRTT A

public boolean insertField (String fieldName, MyBasicType fieldType) {...}
J AR

public MyBasicType getField (String fieldName){...}

/ /A A A

public boolean hasField (String fieldName){...}

//RBEE A

public String getParent (){...}

AR,

public boolean setParentName(String parentName)<{...}
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BELHA
public boolean checkType(Hashtable<String, MyClass> classes){...}
/KRR A AE
public boolean hasMethod (String methodName){...}
//RBEE Tk
public boolean checkOverride(MyClass obj){...}
/R AR R
public boolean hasClass(String className){...}
/ /T R
public boolean addClass(String className, MyClass obj){...}
/ /TN
public MyClass getMyClass(String className){...}
/IR HEITY
public boolean transClasses (){...}
/BB TTE My Classes
public String getName(){...}

R ILRY T
public boolean setName(String className) {...}
/ /BRI T
public MethodTable getMethodTable() {...}
/RT3
public VarTable getFieldTable(){...}
/ARER R AR
public void fillTables() {...}
/ /SRFE R RN T IR

ZHTTENURZ, FE R PRAE T3 P 1w i 2 vh AR 2 I g )2 £ My Class /E A Y,
{HAZTATH & 77 EZAEH P MyClasses #7775, FrLAe MyClasses (1R £ J732:4E MyClass
HSEH.

1.2.3 MyMethod

public class MyMethod
protected Hashtable<String, MyBasicType> vars;
/R
protected ParameterList parameters;
Sk
protected Hashtable<String, MyClass> classes;
// b B My Classes
protected MyBasicType returnType;
protected String className;
UIHEES
protected Vector<String> varlnit;
//CHIR A R
protected VarTable varTable;
JRAMRAS R R
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public boolean insertVar(String varName, MyBasicType varType){...}
VO PGS

public MyBasicType getVar(String varName){...}

/ BRHRAE

public ParameterList getParas(){...}
/RS HR

public boolean setParas(ParameterList paras){...}

/S REBHE

public boolean addPara(MyBasicType paraType){...}
//BEAP AN Y

public MyBasicType getRet() {...}

/AT IR I

public boolean setRet(MyBasicType retType){...}
/ /BB IR EE

public boolean checkType(Hashtable<String, MyClass> classes){...}
/ /BB R B

public boolean checkOverride (MyMethod method){...}

/ /R AR R

public boolean hasClass(String className){...}

/ /RTAFAESL R

public boolean addClass(String className, MyClass obj){...}
/SR

public MyClass getMyClass(String className){...}

/ /AR — AT

public boolean hasVar(String varName){...}

//RBAEA B CRIRZR MR RIS R )

public boolean hasLocal(String varName){...}

//RETBRALAE R AL R

public boolean subClass(MyBasicType t1, MyBasicType t2){...}
/ /BRI BAFAE IR R R

public boolean typeMatch(MyBasicType t1, MyBasicType t2){...}
//RBETE A] LAH AR IS

public String getName(){...}

/AR

public boolean setName(String className){...}
/BT

public boolean isInit(String varName){...}
//BERRRTBYIHNL

public void insertInit (String varName){...}
/ /AN CATIR A

public int getParaNum (){...}

//RBMBHA K

public VarTable getVarTable() {...}
VERIC'S &3

public boolean matchType(ParameterList paras){...}
//WERRNSHI R TS 5 — 28R LR

A MyClass —Ff, MyMethod I TR 2 AR i%AE MyClasses I SEHLK /7%, JE

—H, RZEMERR A HETE MyMethod {F FH3M AN & MyClasses 35

10

1. BARG A
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1.2.4 MyBasicType

public class MyBasicType {
protected String typeName;
boolean sameType(MyBasicType type){...}
PRI ST )
public String getType(){...}
RE K4
public boolean isBasic (){...}
RAEAR
}

EH AL ., MyClassType, MyIntType, MyBooleanType, MyArrayType A% i b il &%)
typeName [F]— 814, AHRAR EATHI G E s 25K mT LLSE I (B A7 S GOEVE R B 0S8 RAE
i, I instanceOf #REHIW T2 A FKAL.

1.2.5 Visitor ¥if
SIEHH BB R IEAT T Y ] -

o Yl (MEFFTER):
HEFRFSEREAZE DTN Classes 28, KB RE X class IBAELHE class AHRH)
ZEIIAN Classes, FJGVIHAER T8 Class, 7E Class WEEERRVT A 3 € AL 7 I
RS AN B R R B R, BRIV A B RE B SO #E R AN B class T, FRAEAE
HiI R . ARG E AT ERESRAS IR SR, HIREEHA Ui R 2]
TR AR & YIRS ARSI RTS8 R AN R A ik nT DA SE ik ek %0 E 2 DA
N AR 44 B e AR T DA RIS 2 Al B B A 1%

o« HHIMEER (B—IKHAE):
TS — IR B EEM AR R R SRR Mgk R R, FEES U
classextension FF 77 &I . (HZ bE AL HOZ R R QKA T 738, FrbhfE
update FIFE A T B BRI MR R R E. WESEER U ERSE TEERT
T 5B TG 4K DL A AR AR AN B 3 X LR AR 8 RIS i) 7 v
PR 42 B IS B R A RS BORILEE 45 %, A2 B AR SR — ERANE
O

o Y )T] (KA E AR
X B ARE R, FERE LTI T ARE XA AR L RiE A
TAREXHF S . RERASE RO,

11
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1. BARG A

B (R A A R

X ERAE R, FERERENAERMNE R U7 ER T SRR, visitor )
accept BRI IR Al —A MyBasicType K&, XANRMELIR TRHNEBEMRMY, H],
AIAE — Lo ihA) 7 i) B RS R BB B, AR RIE KB EA NM/R B RS IEH
FKIEAXBEANER, DU REASHA LRSS, HamE.

SV R AR R R W AR A 1) -

ZRREOHBRNN— Mo, RELESSEEIEA) T EH RGN EE. BT
FF R e BAIG A AE TOVEFR SR A, BUONIRA AT Re e Hoth 7 vk e sk, B
DU B BAAAE A 1 v I B AR . RSB 7 vE 2 U ) Tdentifier 17 st B 2 B ix
A Identifier &MWL T, fEVi ] Assignment PLA Allocation 7 AL FEAH N [
Identifier #J4A1k, X B EVE S — SURXT T Assignment [ 18] 225675 7] 47 124 7 7 0]
feid, BORARWIGEAC RIS R A M IE G W, a0 RSy ) Ao gk vl e &4 AR = 4h

Wy, SECCERE LR,

TREN TR AR ER AR E A

LTI P s AT SRR (7

R
IR B IBERT R
FAE S E X BuildSTVisitor ClassDeclaration
R E X BuildSTVisitor MethodDeclaration
AR EEE X BuildSTVisitor VarDeclaration
AR L E BuildSTVisitor VarDeclaration
a4k | MyClasses.checkLoop() /
Ji%HE# | MyClasses.checkOverride /
At AR TE X CheckUndefined Visitor AssignmentStatement
AR AT L CheckUndefined Visitor PrimaryExpression
B AR B 5 S CheckUndefined Visitor ArrayAssignmentStatement
PR RA E X CheckUndefined Visitor MessageSend
IR E X CheckUndefined Visitor AllocationExpression
e A ERE BT CheckTypeErrorVisitor AssignmentStatement
BAAR &R AR RN IS CheckTypeErrorVisitor ArrayAssignmentStatement
B K E B 5] R AR TTRL CheckTypeErrorVisitor Array(Length/Lookip)
i RFIERKBIANILE | CheckTypeErrorVisitor (While/If)Statement
iR FIERERIAR L CheckTypeErrorVisitor (And/Not)Expression
IBHFIERIAURITE CheckTypeErrorVisitor (Plus/Misnus/Times)Expression
thie Rk BRI IS CheckTypeErrorVisitor CompareExpression
E RS H EGR FE A TTAT CheckTypeErrorVisitor MessageSend
AR ARG | CheckInitializationVisitor Identifier
X R IRIEGES 7 — PrintError KB GH, FEARICERTA I B AHE BIFERE

— il .

12
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1.2.6 ARz

—IFAGBIEARF BRI, fr Bt TR 20k M C5E AR DI RE,  (H2 IR AL
TAE R RECR AN K G L SIZ T A R 5 4 P DB B4, T30 IR SR = IR & 31—
ALEERRAT, B SR RN BT R A AN REAE T A% 08, BRI ZRGH SR
VAR, BRI — LRIt AT 1. B BRI A R R BB A G S B ROk
MI—AEREE 1, DUR SR EIEHEEN R 8, Wt S s i s SR

1.3 PR

FRALRG A (I B T B T A 4 AR 100 AN EdE,  RDUAR 100 AN Kb
FEAR R TR FIFRALARR, AR AR BT T B 23 1] RUAT A R R
BRI R . S REAAFAEA AR B 75 2GR T I SR 7 rh 34K, K
PR E R SRR A T TR K EAWI I, — P R SR 7 44 =
Gk, AR IRIARAE TRPIRA B EAERSCEH T, — D EEN REEH .
FoATEENEDHEER A BIEFNLEE. HhEcH MBI Z A A mAE L, Bt
&7 —AMEI E 1, BARREE T . AR R IR T — R, i
75 B L S H R, RN SEOS R E SRR R, A WPIZI AT &
SRAFRTRA, X R BAE RS, U SE T A AR SRR X2 IR
e BRI, JFH#T TR,

13
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i

KA DR, ERERBLSRRZH R, BOYXZE KM
R E B A RN E B AR, X B AR R AR R R AT AR A
I HE N B SR BT WA A, ik, R, B SESE,

SULFER, ZSEABEA TRE], AftmEd 20 NS8L E5 2N 20
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2. miniJava % Piglet

2.1 it

R BN, RN E T

o XFREPIKINAFLEFI T,

Xt 5 SEA Y A7 S
Offset RE
0 Jr iR bk
4 HE—AHIR
8 AR
o TIEER:
TiER WL
Offset RE
0 BT
4 ATk
o BRI T
e S
ki [ alo] [ af) [ .. | an]

o ZR 19 NSHEHRE AT 18 NS4, TEMP19 {47 — bk, Sohhilk 5 H T E 25

A T2

2.2 I

2.2.1 MethodTable
P ERN I E R :

public class MethodTable {

protected Hashtable<String, String> labels;

T7 44 BIRRZE A [ LR
protected Vector<String> list;
Tk

public Hashtable<String , String> getLabels(){...

R TTARE R

public String getLabel(String name){...}

15
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MR T4 AT T7 bR %
public String getLabel(int index){...}
MR RS 3R A 07 AR 2
public int getOffset(String name){...}
WRHETT A4 KA W As
public void addMethod(String name, String labelName){...}
AT %
public int getMethodNumber (){...}
RETTIEN

2.2.2 VarTable
B ER (B TENRHRAEERANEMPI R AR MHEEEmamT:

public class VarTable {
protected Vector<String> list;
AR
protected Hashtable<String, Integer> offsets;
T

public Hashtable<String , Integer> getOffsets (){...}
AT EAL

public int getOffset(String name) {...}
PIERE ML E

public int getVarNumber(){...}
RIAS A

public void addVar(String name){...}
EIIITEE A

2.2.3 HARRAHE

XL AN BB T 1 1) R ST R R AL B, FRATTRNTE 1 2R S BE 2y K B
AL 28], R ZONA T (SR B A A AT 2 8] . T ANSCRF B, FrbAT
R R MBUAACR A A4 (07535, WA RE s b iU %, (B AR 7R B 5 SR A4 1
J DA MR R T ELOR B SO AR

RS, FRESELHMER x, WREERKER B CRINEMER G, X177
% RIS, BEAEAAEBI label 4RI AT EARSUNER offset, X TG, TR
SAERBI ARG HAR XA 01, I ARG offset BHONEREJAILE . (HZIL
I SRR 44 BRI RARAER T, AR T 7 2ROTIELEVI R 7. TRIR IR
Rl A4 B, U 2SR 5 R REIE I AR k34T, AESCRIT IR XA A Y offset FFAS
FEBIR I BRE TR FORKIZ AR AL E, FATRT LU 258010 R 53 512 1R BT S8R SR I 1k

16
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RPIRSE A8, XTI IEHUAT DAE ISl A U5 R B B7 1, XA ekt +4
TIb I T .

2.2.4 Visitor ¥t

Visitor f)FZE TR 2 miniJava 1) B RCN P =t H)iER), XHEF
BUERMHT W NI T E R MER R A E A R AIEN, — R R e
IR AR, XA R N FTEEMSFER VarTable F 48 2% B fifmAs =B AT, 55 —Fhie ik
@ BRI, XL E N VLSS 0 NS5 B this F8EF T B G S0 (1) P A7 45 1)
H R BIAH N offset £ 25 [A] ) EHR R AT o X T2 HREA) A&&B BIEIRE, A H 1A
et ARG T

BEGIN

MOVE value 1
CJUMP A Label
CJUMP B Label
MOVE value 0
Label:
RETURN value
END

SRR, 6T HUH R A A A R AR AR HEAT Y, FRET ArrayLookup f75 £
i P AR -

public MyType visit (ArrayLookup n, MyType argu) {

PrintBoard . println ("CJUMP LT ");
PrintBoard . println (indexTemp );
PrintBoard. println ("BEGIN");
PrintBoard . println ("HLOAD " + temp + " " + arrayTemp + " 0");
PrintBoard. println ("RETURN " + temp);
PrintBoard. println ("END");

R A R 75
PrintBoard. println (errorLabel);

i B
PrintBoard. println ("JUMP " + correctLabel);
PrintBoard . println (errorLabel + " ERROR");
PrintBoard . println (correctLabel 4+ " NOOP");

75 U SR A 2
PrintBoard. println ("HLOAD " + temp + "PLUS TIMES 4 "
+ indexTemp + " " + arrayTemp + " 4");

PrintBoard . println ("RETURN " + temp);
PrintBoard. println ("END");

17
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2.2.5 Distributor

X BIRIEYEY T —A Distributor BHEEEMME A ECES, FIAL & BN L FE 4 Be I I 27
1228 Distributor fCABUI T

public class Distributor {

int tempCount;

static int labelCount;

public Distributor (MyMethod method) {
tempCount = method. getVarTable ().getVarNumber()+1;

}

public Distributor () {
tempCount = 0;

}

public String newTemp() {
String ret = new String("TEMP " + tempCount);
tempCount++;
return ret;

}

public String newLabel() {
String ret = new String("LABEL"+labelCount);
++labelCount;
return ret;

}

}

TAE AR T, A R B A N BN TR AT T .

2.3 Wk

B BAE 2 UCLA TUH 00 LR \AMFEG], XD RAERE S, AL E 2
PUEZAE NAF MR Bt B, Letnmas 22 1 4 7, PR3 RN SR AR 5 AN T VR T
B2 W) 555 . SRR BOEMIE 728 20 DSECLLAAEF 20 5L 19 MR, FIRHEE N
THEAB A, DO RS54 IR R 1 -

18




Step 3
Piglet 3| sPiglet

sPiglet 1 piglet AEH AL, Fx FERIAF BAET sPiglet AL
FEGMRER, THF simpleEXP, T AT B A5 L piglet
il R G VAR B3 D AR IR B A TR A B R R T
7. REHARITHER T,

LI AR P AR EZ L o A R BR S5 7, AR EM
String fa] B RN — T A AFas B Al o X TR IR U7 0] 9 AL stmt
FERLTR 7 R IR 36 Dy ] BT ) 8 3 1] — AN 38T B 3 A A
(Lo 20 BIRS, X B B4 — A i A a i LA,
JER D) b S 158 40 T ()RS 7 T2 A2 Piglet 2347 # FR s K I 5 9 HL LA
BT i, AR Ay ML DN EF AR AP 9 A2 Integer
literal AT AFR EL#Z LA OXTFFFFFRFF CBEAY EFO E R i LLIS
M7 e 1, RXARER AT — .
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sPiglet 3| Kanga

i

kanga Ml spiglet fx KIANE SET kanga I ZFA7 o828 2RI, M) & 47
SN ECARR, JF B2 sE MIPS RUJEH, ASE B3 A7 & A 55 A R DI RE.
JIT DA 5 B 16 i K )RR RO T HEAT B A7 A8 20 D DA SR 4E 4P . 5 IR,
kanga £ 7715 75 2L € 2T A I AR A7 8 DB DL OB IR B, X R A
Fe T BYEF NG . Wit FEAF AR 20 FO A2 I 5 1 2 B AR A i 0 07 =X
TSR ATl R R X — A BT AR VG BRI R], 177 e P A 4 A ) 4R B4
— A R O O HIS R AR 5 b G5 N (A s MR A, K, fE
o AR R WEME T &R S e S E BT R, B DAERATT R
BE SRl — Ol RAE R B AT
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4.1 it

A7 A > BB T R TEVE A AN AR T 0 3, TR R Mt & e AR
TR S ER X A, 10 2 V471 400 A2 X R B A — A9 T A E 0 VS BRI 22 & rp 45 SR
AR IR AR, R, JEHB A SR IR . IETEHAZ M e R A b
BEAT R, BT CARRAT AR Sl — R AR A A3 g BEAT

4.2 SEB

BT EZ B — e R sl B S5, AR, ANCFG FoRFT
HidFEREHIE, MethodCFG Rx AL IZHIEE, CFGNode s il B 1)
—/N AL RERARITR

4.2.1 AlNCFG

public class AlCFG {
protected Hashtable<String , MethodCFG> methodGraphs;
A (¥ 7 7 o e

public MethodCFG getMethodGraph(String name){...}
PAF— AT iERE R E

public void addMethodGraph(MethodCFG methodGraph){...}
TN — A 75 25 ) s o P

4.2.2 MethodCFG

public class MethodCFG extends MyType{

protected String name;
T4

protected int paraNum;
AR

protected Vector<CFGNode> nodeList;
BT ROFERIR TS 2

protected Hashtable<String, Integer> labellndex;
FREEBIHE IR T AR 5] U

protected Hashtable<Integer , Var> varList;
AFAE AT BRI AR

public static int MAX COLOR = 8;
RREH

protected Vector<Boolean> colorList;
S

protected Vector<Boolean> usedList;
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/ /2T R L

protected int maxCallParaNum;
/S RATHER B RS HA
protected int spillNum;

/ /i AN

getters & setter ...,

public void updateMaxCallParaNum (int paraNum){...}
/ /B

public void addNode(CFGNode node)
/ORI R

public CFGNode getNode(String labelName)
public CFGNode getNodeAt(int i)

/ /BRI RS 3RS R

public CFGNode getFirstNode ()
//BRB—ANFEA

public CFGNode getLastNode ()

public int getUsedColorNum ()

/ /3R F e 5

public boolean checkColor(int color)
/ /R R B

public Var getVar(int tempNum)
public void update ()

/SR I3

private void connectAll()

/G

public void livenessAnalysis ()
/&S A

public void linearScan ()

4.2.3 CFGNode
AL 2 EAE 1 R g i B A BT IR 2 T DU BERTE 1 0 A

public class CFGNode extends MyType {
protected HashSet<Integer> def;
//DEF
protected HashSet<Integer> use;
//USE
protected HashSet<Integer> in;
protected HashSet<Integer> out;
//oUT
protected Vector<CFGNode> pre;
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protected Vector<CFGNode> suc;
VU

protected String label;

/ /W RARRE

protected String jumpLabel;
//BRahRgE (L2 BhEEE A
protected String jumpStyle;
//BREEIAY (B JUMPCIUMP
protected MethodCFG method;

/ /@I E

getters & setters

public void addPre(CFGNode node){...}

/BRI BTR

public void addSuc(CFGNode node){...}

/ /TIN5 4

public void addUse(int num){...}
/A

public void addDef(int num){...}
/A SR

public void addLive(int num){...}
/ /BI—E R AR

public void removeLive(int num){...}

//MBR— A ERAL
public void update (){...}
/ /R AR

4.2.4 Var
X BB T BRI EPE SR Var 180885 R

public class Var {

© w

10
11

12

protected int tempNum;
protected int begin;
protected int end;
protected int color;
protected int spillNum;
/ /i (RS
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4.2.5 Visitor ¥t

¥ i B bE R R s — NI ANCFG, 76 38 7 18 A 1 o B2 A A vk v 1) i AR
B R AE T N — AN ET 0 MethodCFG,  FF 78 o #2 75 &E H A0 i 8 H
update BREC IS AR AT IEE AT AL A . X BB 5 — AT T EEALE TN
NodeSequence HJ# )7, WA sPiglet # BNF Jui, RATEX (Label?Stmt) i 74
2:F %] NodeSequence, XFEFATHE AT LAF]H NodeSequence {£ A MethodCFG %] CFGNode
PIVE RS S T, LR ANE] CFGNode )4 st vl BA 7. fE3 7 2] JUMP 1 CJUMP
W) B ERATT 73 70 S ) CFGNode B 5 4645 gt AT REFR AR BE, T JUMP R 7R3
Label 4t CFGNode RIAJ, X5 CJUMP % RN T — 415 f)M Label AL15A]. 2T
HAmpiEa), HFEEFERAIN T —%iEa R m]

4.2.6 VEEST
EEARYE G B R EE e T B TR T b i A AT B

INIEXIT] = § (4.1)
IN[B] =useg N (OUT|B] — defg) (4.2)
OUT[B)=nNgp INI[S] (4.3)

PAR R 0 H7 f A CoAR «

CFGNode node = nodeList.elementAt(i);
HashSet<Integer> origin = new HashSet<Integer >(node.getIn());
for (CFGNode sucNode : node.getSuc()) {
for (int tempNum : sucNode.getIn()) {
varList . put (tempNum, new Var(tempNum));
node . addLive (tempNum ) ;
}
}

for (int tempNum : node.getDef()) {
node . removeLive (tempNum ) ;
}
for (int tempNum : node.getUse()) {
node . addLive (tempNum ) ;
varList . put (tempNum, new Var (tempNum));
}
if (!node. getIn (). equals(origin)) {
flag = false;

}
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4.2.7 SHERPWH

LA T EE AR I AN IR H Rz 2 b A i A A
LA A% oA

for(int i = 0; i < nodeList.size(); ++i) {
CFGNode node = nodeList.elementAt(i);
for (int tempNum : node.getIn()) {
Var var = varList.get (tempNum);
liveList .add(var);
}
HashSet<Var> removeList = new HashSet<Var>();
for(Var var : liveList) {
if (var.getEnd() < i) {
int color = var.getColor();
if (!var.isSpilled ()) colorList.setElementAt(false, color);

removeList.add(var);

}

for (Var var : removeList) {

liveList .remove(var);

DL B B E i A
for (Var var : liveList) {
if (!var.hasColor () && !var.isSpilled ()) {
int availableColor = —1;
for(int j = 0; j < MAX COLOR; ++j) {
if (colorList.elementAt(j) = false) {

availableColor = j;

}

if (availableColor = —1) {
Tonl g
int maxFnd = —1;
Var spillVar = new Var(—1);
for (Var tempVar : liveList) {
if (!tempVar.isSpilled ()
&& tempVar. hasColor ()
&& tempVar.getEnd () > maxEnd) {
maxEnd = tempVar.getEnd ();
spillVar = tempVar;

}

var.setColor (spillVar.getColor ());
spillVar.setSpill (spillNum++);
Vi AR B
} else {
A B

colorList .setElementAt (true, availableColor);
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var.setColor (availableColor);

usedList .setElementAt (true, availableColor);

4.3 WA

A AR L UCLA A 8 MRy, RN F2 o BB — il AU 5% T i i 2 A
IV, IR ARG v0, JRORABUASRIER AW ZE, AREHH vO 1A
o FRM BTG 7 A turn {8, SRR &80 turn {8, IFARYE
turn RRGE IR BN ZFAEE, ZFEA ST EMR T .
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Step 5

Kanga 3| MIPS

i

fJa— B R B R LS E S A28 1. MIPS AU IRAE 2
AR THEALAE IR EEAR T HREUESE. /B RISC AURY, MIPS if 5 A& R
FIRLEYE, R RERKTER . EERUAT kanga S AEH FIARIL. X HEH&
MTEAG IR 4E ST MIPS R MIZE AL DL R — SE A LA 4 7 SE B, 843 JATTAIAX
P REDS FLIEFIAENLAS 3T .
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CHmPEsE>] ) SEXRE 5. Kanga #] MIPS

5.1 WitHEH
kanga 2 mips (MR AR RARBIE (M4, MIPS ROz Kyt Bz

MIPS Wi
Address RE
-8($sp) il
-4($sp) 3R [tk
0($sp) Heike s

FE A 0 bR 50U FH 1R R SR FH S 75 R 0 N R [ il DA kb b ) N AR HS AR AR A
FANE TR B B, BTLL ALLOCATE M1 PRINT #7525 AH M (1) £ 48 i F 5k 58
T, BARSZEL K PRINT A1 ALLOCATE 43 SIE RPN AL i MIPS J7ik, 7
EHET RG] . W X B ISR R 5, 62 iEIT String 1E
RNEFAFLRAFPRRER SREN B T, URREATT SR B AR S . AV R
TEAR TR A ) A A T AR VS 1) VI Sk R R R AT AR I 4R, SR B AN
)2

if (maxCallParaNum > 4) maxCallParaNum —= 4;
else maxCallParaNum = 0;

if (maxParaNum > 4) maxParaNum —= 4;

else maxParaNum = 0;

stackSize += (maxCallParaNum+2);

stackSize *= 4;

System.out.println("sw $£fp, -8($sp)");

System.out.println("sw $ra, -4($sp)");

System.out.println ("move $fp, $sp");
(I!

System.out.println ("subu $sp, $sp, " + stackSize);

ARG EEAR N A2«

'addu $sp, $sp, " + stackSize);
'"lw $fp, -8($sp)");

"lw $ra, -4($sp)");

'j $ra");

System.out.println ('
System.out.println ("
System.out. println ("
(I

System.out.println

5.2 R

WA Z UCLA (], KB T AN, X 2P —Jr e vl
PENIm I 2w A7 4%, XFE PEAELR kanga AURSKIERET v1 gAML HAGW & 4
P BLZ LR 2R — DA 1 kanga P HHIUA) W A7 A E N Im I A A2 88 . R—IF a6 A8 B0
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J& ST, TR OGS LR E R, 4w R g B e m i v U s7 /A
kanga | MIPS #l B F2 HF IR ES 277 8% o IXFF AR BEAN Y B4 2 W F M), (H27ER
FEMEES, kanga to MIPS fENMOL TR SA M, BN kanga F2/FH & E SAFAE sT.
BJa, WKIT MIPS b2 A KA HM A4 Sgp, H'EA/E NI 2547 2% BE nT LAAS 205 /i
HEOE, AR T IPRA, 2 MR R
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Step 6
BrE S

i

BiEMmeER AN PRESSE —E T, HTZai#eBmE
H System.in F] System.out HJHERME, XASBUT9n B H IR LR
U On The Fly 7%, BIA TR ZLRAE code BYE, W EAE#E
34 G VAR B I A B e B AT, ER S B R I AN
BEE B, FrCLRE EXY System.out i — /¥ 5 M 4,
FT LLiX — 28 75 BN System.out FATRAF. i T — 12/
PrintBaord .
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(L ]) LIy 6. PrBUES

6.1 SEB

PrintBoard HIZ5/401TF

public class PrintBoard {

private static String code = "";

public static void clear () {
code = ""

}

public static void println(String s) {
code += s;
code += "\n";

public static void print(String s) {

code += s;

public static String getCode() {

return code;

public static void output() {
System.out. print (code);

}

A LLAEF], PrintBoard R X T System.Out FJ— AN FRFEEN S, CHEFRE IR
TRATE, mAZLEREITE, DMEESMEH. REAEDBEA P RE main 77755 H
—/ translate J7i%, XANT7EEMM Print 7 FF R RER, IFHBETRZADNTR/E, RE
A Visitor ) System.out #BEE K PrintBoard ([ T &5 — P8I, XFERLT BLH
PrintBoard 1 FAMP IR S AR GF &R T (R

i N\ L
M ER LIPN i
Java->Piglet System.in PrintBoard

Piglet->sPiglet | PrintBoard | PrintBoard
sPiglet->Kanga | PrintBoard | PrintBoard
Kanga->MIPS PrintBoard | System.out

6.2

FEH UL BUE G BB, MW IFSRIFRIEWIZT, HETERHNAERLR
BAG b HSAT 2wt E ) UCLA MR, mARH B C E—Hr Bt
RIGEAER, P LA A o — 28 o) il g Bl o LB BUB & 21—l it AT (3, P
PAAEIXAN 5 T FRIE AL 1 —LEI TR
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o FRIAWMM BN ERN Java WIS A —ERIRK R, HPHHR T L Java ASM
FIVM MR T E, efI#23T Accept+ Visitor HIgmFE ALK, ik 3] 7 —ik
A= i kA5 B 56 BN AR SE R A S BT N S, it DA Tk G 1 S5 21008 FRASHIE IR BIF 9 A
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o SMFRULIRNT H RIS IRAS SRR AR R . B E LI B IR AR, H2Y
WAEMBES T TOP RSN E, KIWE AN EE T — N RiEEmEE, &
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2N

o SERIRREEEAAZIE UCLA MEEREEAT, Priffti) TRWMRSEH, AN ATLIES
R B . et R L[] 2] DAANE S T i SE D BB BOSE L, R
T i, MAREEIE 15%5 171,

o X ZEIT R R R R AT SN 4 G R AT, AN IR AR AR E A ) R, Bh O 4y
WHEFEER, AT LUSE AT A TF —# Fodhs, 0k 5E B Jm AT A A B A
RG] EAEEATIE B SR T

o A HSEPGEAX TR AT PR Web SOARMEIR B % K MOOC URFEIE A e 1EL
R, BEREA ERIFARVER PPT MEAZ, WIRME RIS A LIE M F AT
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