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dw 3o g ORI 22> w0 J9i99
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dw 3o g ORI 22> w0 J9i99

JVM

o
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&l JVM s Java Virtual Machine:Java Lol elyal 51 (S5
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dw 3o g ORI 22> w0 J9i99

¢ &wwsn Java Virtual Machine

Iy Java sa i dan 53 (sl 4ol ys «S el (s5las 35 900elS S IVM
B yh o a3 IVM bo i Lial sl Java sl 4sli s alai o€ go |5l
oS 558w 555 VM Wl Ldia ladels s ol sl sl Gl
s B (550 Gl ses cublE 9 JVM 6S ana adils sud (g 5lsnly
IVM o (sl sla (30wl (S S sl alesis Ja 5 50158 i
WS oo SaS (s dan o Gloy K o seaa ) Ubiquity Hladd 38a3 5o

Java sad daa 3 (sla €l s

Java Virtual Machine L Java (g)las pudils

Jole aleuss 5 (5,108 was (5 S

¢ &icwn Java bytecode
sassl 3 Java bytecode 45 (ola LIS S s Java sla 4l s
Ol sl (S w1 all, La bytecode « JVM .03 sl oo dann 55 o0 g g0
ShlelS e S5k 5o IVM adle L) Glsie 4o 1, La bytecode ) 53 oo
Sy s 4 |y L@_’JJ.A_’s\J;’;u_ob.java & 9—us L source slglils < Java
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dw 3o g ORI 22> w0 J9i99

slelaadl ;i cus 31 0 3 S bytecode ) gl iy A JVM i )
s (opcode ) Jae 0 S by K Jolds Joall ) ghns s .0l oo ot yucidy
sae a S K o JVM 4 opeode .l o3 slac (Hidin b His ) (golaas
O slasslae il wislae l)ls Jae 0 ool 5810 alasl Wby
o el s 55 S L Jae S5 T e Jae oS 5 aay lalidl
e S WS (o JVM @ oS 05l 3y (50 st Wi o 5l oo (addis
iconst_0 1 ol 4 i ius 5 0X60 L sicun ol oS .o, Gy o
oS S0 JUe S ()l se 4l (g glae a5 sy (ol ol
alasla Lo alsS @ S 9S didla 16 Sl K (s VM @ aS uyla s
olaieMe S V1 offset Ko oy guo du 4S 018 Wislae SO giun Gl g0
goto o el o Julas 9 OXA7 gius ol oS .l oo opcode 3 aas

-

.Q_AJ-U‘

iconst 0 (opcode) goto [opcode)
(no operands) (one two-byte operand,
fif?, which defines an
offset to jump to)

JVM (g5las l58) s
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dw 30 g ORI 22> w0 Jgi99

JVM (ol b i g oo olws Au YY &) gum 0 JVM o Lagu ol
Ko Siway 58 S asuel | diila slad cobKS ¢ B il s
s « garbage-collected heap iy .0 co (5,103 1, o YY el
OIS Aol bLS dasla slas cpl g0 ola alsS ;4 method area
LIVM €S S asaiad s e bidla glalias ol 380 LS as )l
Bl (S o oo g 5bwsoly
A 5lae S u)ls oS il gl suly 81 B IVM i) s YY JVM. 0 4alS 5o
(@8 )long « (e YY )int « (@ V1V ) short « (e A ) byte 25
g5 > 434S (@w V1 )char g« ( @ \¢ ) double « (= YY) float
olaiede 4 aa (el Unicode cadle  gus yiSI,LS & «S) char suls
A Gl Bl Java o) sla sl g b Saly 4 gl gl cpl caiiiua
YY uosl S oy w0 «S ol object handle Koo ol suls g s
WS oo 6Ll heap (55, object Ko 4 i

W8 o33 1, La bytecode 4S el (glss guns method area s
garbage-collected y iy Lol .cocal su s anleslos b o) pm
WS o suliin) Ju YY ,GALL S Sl heap

o9 slolae alad Jay ) ool stack-based atews S JVM (5
L L (wan o aladl iy S5 L), La bytecode (sl aladla o Sl
JVM alsb 5o cplnbas aslas Slas suolie 551050 gl s ola s
S yade (gl slawa ;) 4w g ( program counter ) 4oli 5 sui ylad K Lads
e (Lasiuna s alaad (o oS ) dlise Gl &S ol suid Ay Gy
B g0 JVM &l gicus de gane Gad Sa S

wlo S gl abidla usal GimlagSs gl pe Sivwa; 51JVM
coptop 4S [0 Siawa 4w aiS o suliiol W g al T o0 ol siws

sl dla o die stack frame (alisas (slgiand 4 Wi ls abvars g « frame
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dw 3o g ORI 22> w0 J9i99

WS o ol (u)ls pelaial |al Jla o die 4 dS didy 5 ewd)
(olae @l (las slayuaie pulis ) wis Ol cuas g die 4 stack frame
AS o (5olSS GlSlaa o) guo 4 (SleAIE 58 gl | (e0ak 5 bl

(aola 1y 0sa 4 o sends stack frame ol salj8 ,a Ja)

: program counter ¢ method area
program .a2,ls | 8 Labytecode 4S el ola method area
O &b siws wlbs 4S8 K o a,lal dadla jo oooyal 4 8] gan counter
&el giws ool S obytecode 5 giws 5o sloal 51 Guy 25 1oal ual
oussl sl |, program  counter luis JVM (o g (jump ) i S

.JJ‘JJ‘J.E&A.&‘J%‘JJSMJJ‘UA%‘LL.AL‘Z)L?“SAAJUQJL)BLgJ}L.uJ

OV kg e slasiuma ) 5 Gy

Jola mlB 5 SLis,se sla il sl (5,10 sl Gty Sl Java
seolie Husls S, 5 Lamethod 4 il Jlaw ) ¢ bytecode ol sty )
Do oo soliiiul al Jla o ate 8 cas g (Ol S 5 ¢ AaS50
stack frame (& Biio slgiecud 4 aavars . frame  optop slaiuua
RPN - PRI PN

) e (sla yuiie tuls ysa g | 3ae (AL 4w stack frame ;A o
laws slae 4iiy ¢ « execution environment ) | yal Luss «( local variables
Hlealss ae slauaie alad (s slauaie (235 ( operand stack )
SIS vars s 59 Gl Gl Guosl WS e LSS 1 Wi sola
stack 4 sa olalae (5,)0¢50 4 execution  environment (A .o s oo

By 8 gl oo &)X frame Dy QT u-“,)JT 5 3uls yelaial
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dw 3o g ORI 22> w0 J9i99

&= o) Y bytecode ol giuy S glabasla glins o)) gie 4 50 Lans glac
Sy asa slaws slac bytecode &l ) sius 0SS o Jae S oo suliio] | al
4 optop yiewa .&Jlﬁu.o%Qi\qufsb@&J&waf%@l
A o s L) Laws slae iy (YL
Cly g glas glayuaie (s s,) gaa execution environment ciawd
ol ol st 1 pal Jla o abe laws slae Gy ujla H1L8 Laws glac
plad YL 4 edues optop Slewa s Gal sl was o JSES 1) Gy ciand

WS g0 8 Lal Java Gy

ML

opwal 2

opwal 1

execion
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dw 3o g ORI 22> w0 J9i99

Garbage-collected heap
e Java 4ol ;s S (sla object aldd S ol il 31 SSs heap

object K 4 new | gicus 3 soliinl b Lok «S Lo, auS o Sy ol
Lt Java ;Ls) o .l oo heap ) e bisla cpl cas o oliaisl dasla
il oled ou ol sla 0 .aiS ol T Lasiiens | sund 458 S aladla al g5 oo
59— ee JUES syls 0 ga g didla (55, object S oS ol pla ) slaas
oolaial daila glias cilas 3 ga g object K 4 (55500 play) ple e

_s.swiu.o garbage collection 4w g5 Ol 4 .0 9 oo A5 1 4 aasbs

JASMIN

¢ Cun Jasmin
L8 b 5 4< ol Java Assembler & Jasmin ol L5 @
JVM el ad suls &l 5 siws 5l Jasmin .cuwl suds 4% g3 Jon Meyer
syntax 4 da g Ly g 0iS oo sul@iwl o) ol sy de gans ol sie 4
slasl olhal oS Wl oS gLbLelS slasl ) Lo sua gl s ol <S5 glauls
slS Java Gulw! ys Jasmin « Sl d da o8 L o) cuulie Hlacs (oS
WS o suliin) iy S 5l gere glayiina ;) la 4 Hu Java g oS o
S S5 aa o) 45 e Register Management alalae 4 g5 S0

il o HLLelS a9 5a ) sie & Jasmin oS ) sulaial gLl e
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dw 3o g ORI 22> w0 J9i99

el Il T sloa ) Gup 5 ol oS il 55 sla a0 G, Gal Lo
Gt § 3 95— oo dan yi (target.jas i ) Jasmin Jsb6 K 4 source.txt
(target.classMis) Java olal Jls S Jasmin LS lac o5 L8 )
S es J2a

S paliue &) 9o o (class file Sy ) Java ol LG slasl Gl
slioid 5o &S shilan Lol i) 533y)K6) 505 La bytecode 31 sulain b
OB Ol eiiead (b 5 nulis Jual o La bytecode s ¢ psdss RIS
e la dnlie il 4 S ) wnlie alie g walpa g Hlacs
B S ai sl 5 ke | class b a5 a8l 5o ( s
el o (s 3 il slanan LIS Gl Lol o€ 0K (5 8 exee
Sl ol Jasmin Sos K5 cnle laws (b 5s 8 e Lol iacl L)
constant aile cesalis 380 Hisls 4 gylo Jasmin oS b g3 )y oS
Sy Sy analis cpl b bl 4a S e stack frame L g pool

g walsa wade Sl L5 LS

5 a0l e Jasmin o) ol sy Gle bl cand cl o b

2 g0 D18 (s ds e 1) 4 gad el i Guns

:Jasmin Ly &y ¢hun
paeads JRolyl G gas 9 HlasRel )l ws go 4 Jasmin L) ol giews
Iy sl G ol siens Gures 5 Hlasiel )l @l giein Tuil Lo «S 05 58 o
sad g3 Jasmin Instruction Syntax 31 5a) sabsancudl ) axS o (oo

(ol suids uliisl Jon Meyer law g3
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dw 3o g ORI 22> w0 J9i99

L;.‘.;AGLA‘):@MCA‘JJSMJ -\

O YLs Lo (Hae slasaatie sliss (s G aa WS oS shailan

Ol Sl e s iy (YL slias 4 Jeal Hu wilend Suin e

sl S aliila LSs splat Jeal 5o oS ) a)lad K 5l soliied b pl

o ol sy Gl S QB S e suliin] Lad ol 51 (el sadie Hluds
:M‘x;a)\’-@

directive <var-num> ;

for example : fstore 3;
Istore 5;

rlea su ) ) Jsda o @l siews ol

Guodl e sa B s A HlaSe ead ool o=
o3 1y (a3l o returnAddress g 35 5) «S ) <var-num> ret
"LSLS'A 853333 PC yiwaa
push €y 49 0 | refrence g3 5 5 Aao i die S
aload
refrence ¢ 93 5l das 5 30e S o)) Gy YL jaie
astore
A8 o push didy 05,0 |, double Jas juaie S dload
é\x.&.ldouble‘r.‘wwssﬁi)é‘)ﬁ_fbgs‘gbm
dstore
A8 o push iy o950 |, float Jas juaie S fload
éH&ﬂoat&MM&de‘Juﬁgs‘}(Lng
fstore

AR}
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dw 3o g ORI 22> w0 J9i99

A8 gepush didy ey |yint  Jas Huate S iload
._\.:\Sgo b\):\.&:é il’lt‘_;l.;.a‘):ﬁ:\.og_iiJJ ‘J%&YL}W istore
A8 o push €idy o950 | long Jdao juate S lload

éH.}longu_‘;.a_):\_i:\A&:in‘Jﬁ_i%L;YL_}‘)_ml&
oS e

Istore

e sl piie o) sis

(Jal 53 ) . aS co push iy 950 15 ) s lad sudie Hluie:  aload 1
stack frame oo glajuatie Gias ) sjled A jo sadie juad Hluds

(S g0 push Gy 500 1) ol
“)Yb‘)l.ﬁ_lil‘):\i:\.ﬂ_)démb‘):\.&;w)d.i(émc‘)BJ‘JJx‘}‘}‘: ret 2

.J;Sgoa‘):s.&épc):“e.;‘,‘,a

: iinc 4« sipush ¢ bipush &l ws -Y

sl e« | integer sae S sipush g bipush &l iy
alJJS_‘.u..sQ_:Ju.lSJ&i..waush%QJJJ\JQTme&QJJ
C'__\.a.u‘\)ﬁ‘) Sy L

bipush <int>
sipush <int>

byte g4 gl sipush Jy oS o push |, b S sue S bipush <l

.Mdgo ﬁL}B‘ ‘J J\S Qf‘
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dw 3o g ORI 22> w0 J9i99

Iy e o lad Jol wislae .0S o suliinul W glac g Hliinc ) gl

o Lo usd oS Wl 5uste G151 aS ) (ulae a g0 Wislae 5 WS oo addie

Pl ) S see i Gpl IS USE 0 el wls] )
iinc <var-num> <amount>
S da o8 ) ol s w0 (Jle ) sie

S g0 push €y 9,531,V + sac : bipush 100

S o aS 15 VY sae 0 spled it Hlale B: dine 5-12

ot ol sty =Y

S Gl S e suliin) wiglae ) sie 4 label S ) &l stas o)

:CAﬁu‘Jﬁ‘}J&i@C)‘JJLJQ:!‘

<directive> <label>
for example: Labell:
goto Labell ; an infinite loop !

}‘ﬁJL.‘-‘\'Q‘JJ:’-‘-“JQ;"

o—ess Gl 5uaas oo aladl b b gas Gy S
caeea) (S VU & branch offset goto

( pc + branch offset 1 5 (w0l )

— YY branch  offset <& 51 (258 ) 5s 5L o, 90 offset
goto_w
ﬁ_:.a.‘.az Sy u_*s‘ o3 JJA. Jasmin O .Alsu.o solail

) Jalas goto b siws (pl Jasmin o w58 oo

VY
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dw 3o g ORI 22> w0 J9i99

(object reference g s 3 ) Gy VL Hlade 9o <

4.4.43‘:4.0 ‘(._Lus bJLﬁ;‘ ;u.fin tS:i ‘L.a KEBY. u.a.’.: ) A.s.J.‘Ls L;Jb.u.o if_acmpeq

(object reference g s 3 ) Gy SV Hlade 9o <
(0SS oLl o i S d o s ) wils g glews | if_acmpne

JJJ.BUA?L:A‘QI;_&J&JJJJ&ATCA:@SJAWGA

4, Au:u_g ‘ \‘ ::.'1‘% 6\9‘ PIPEW.) 4_\_“_\* &.: 6&‘4. int dc JJ JS‘
_ if_icmpeq

‘JJ‘:Z‘@?L?“UI‘J%J°JJ?}3°|C*3$$JA

value2 >= valuel alul, i iy YL int sae su G S
sl Gy 5 809 ool el go dcwlio Bl L1,8 if icmpge

JJ.‘.Z!L;A

value2 > valuel alaul, iy Ylsint sae g3 G S
sl (g 5 809 e lendd go dcwlie Bl L1458 if icmpgt

d\).;.'iou.a

value2 <= valuel alul, i iy sYLint sae gu G S|
‘ﬁlé_d uI'J—J 9 83 9 J:\_ATC,\:CMJ.A 4_‘.‘43\:4.0 ‘A_JLL\ Jb_a‘).\ if_icmple

d\}.ﬁbu.a

value2 < valuel alul, <idy Y¥lsint sac gu G S|
‘Alé_d uZ'J—..‘ 9 83 ‘):\_a.‘daefﬁs&.o 4_“..3\3.0 ‘d—l—:l\_\ Jb_z‘).\ if_icmplt

Jy.'bu.a

dwlBe il g slwe iy YL int sae gu S|
_ if icmpne

‘3 gus o ‘:lA.i‘ UBJ:EJ°J\9:’:):“°‘QZ‘SSJ'°

JJ-I:JL;A ela_s‘ u':")i RIERR Ifeq

A}
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dw 30 g ORI 22> w0 J9i99

- ge

_ ifgt
‘Jﬁfﬁ@‘&#d°dﬁ}3’°‘c“3&s\9’°

il ydis (g glaws Ly ;iSs o S didy YL int sue S

ifle

dwslie il ydis ) S oS iy Yhint sue S

J}dweb‘uﬁx\gb.}yﬁ|%§.ﬁy

iflt

e leudl o iwlio il 5 dis iy (YL int sae S|
ifne
.J\}dgo‘st.?a‘uln_);\dbdx

4wlis il null &y oYL object refrence <
_ ifnonnull
‘S gus o a@‘&ﬁjbdﬁﬁ‘&*ﬁy

4wwlis &l null iy YL object refrence <
B ifnull
‘3 gus o a@‘&ﬁjbdﬁﬁ‘&*ﬁy

A—‘AS-:MJJJJGJ-;L;.Q—JJASLSJMJ‘J‘)JﬁJM&ﬁS:\

(*Jlie ) .aas o aladl

jsr

Ae S 4wy Huead B as Jlgoses 4 G S
)= Sl a5 offset (0 S sy (sl (g aas oo alas
O9=a S o suldi ) A0 YY branch offset <o 51 i jsr_w
Ol Jasmin o w58 co avanal 3550 Gl 58 3 A Jasmin

ol Jalas jsr b gieus

D (jsr_w gjsr siws ) * U
Troy sJon Meyer i g Java Virtual Machine oSS 5 JLis ol )

(-cacal 80 ulii8) Downing

\o
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dw 3o g ORI 22> w0 J9i99

This example method uses a PrintMe subroutine to invoke the
System.out.println() method.

7

7

.method usingSubroutine ()V

1
jsr PrintMe 1
2
jsr PrintMe 2
3
jsr PrintMe 3
return ; now return from usingSubroutine

define the PrintMe subroutine

’

PrintMe:
astore 1 ;store return-address in local variable 1

; call System.out.println()

getstatic java/lang/System/out Ljava/io/PrintStream;

invokevirtual
java/io/PrintStream/println(Ljava/lang/String;)V

ret 1 ; return to the return-address in local
; variable 1
.end method

o GSae LT G o yiens ewlie 31 aas cpl b o g o pOp iy )
SN b ol LS 50 58 sualie cpl sualie Ll 58 4 SIcpl bl
dupJJL.u.s;\uL'qlullelidaﬁax';.lglutsuxﬁ,o)abtgjmem

.¢JSpushﬁﬁagJ¢a)L:’J¢|JL@T

Ggfﬁb‘\ﬁ uyau)ts ie l:JH‘}o CB[)J%Lou'—i

AN
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dw 3o g ORI 22> w0 J9i99

M‘XJQJMQQ‘JJ*MJC)JL;‘SJS‘:&

<directive> <type>

for example: new java/lang/String ; create a new String object

a3l 93 oo ((oadsnls £ g3 ) <type> o new ) yue 4 ) ol gies Gl Ha
anl o) aly] ¢.s— descriptor S Lo 4 interface (S S al s

S Al Wl g5 oo L33 <type> cnew Sy Huadbs ([[Ljava/lang/String;

Dl A le ol iy (ol adb LS

g.9—> 5! ola object reference 6ol S (sl T S
pop Gy YL ) 4_3\JT Ol 851l .Alsu.o olasl sudsaly
Gdy o o s reference K (o slas) ) O 9 Sl oo

Aiteea null luil o ol,T o) glsel ol .0 58 oo push

anewarray

s Jsas (bls iy (sYL object reference LT S s Ko
Lol oo s 581G a b adl o sadisnls g 68
lass 4olul | y ot ca &b null ,l 5 object reference ,luds
oul—=o ClassCastException (sla aliy 43 Sy S oo

.Aﬁw;sxfﬁ%c‘)dzud&‘)d.dﬁw

checkcast

S <type> Sl .0 g o0 POP Gy ) object reference |l
EREDLN C)T 5linstance & object reference il (WIS
s sae 43 S (int) ) sae il o a5 b
O by interface Ko <type> SI .o gl o push didy 59
object 4o <type> Huis Ly o (g 5lwsnly s, 0 e

B g0 O 9o Teference

instanceof

object g o3l oo su—disuls LIS Sl uoaa o i S

new

AN
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dw 3o g ORI 22> w0 J9i99

int gL a field golad .uS oo push iy jul, o reference

Lol i 58 ol 3 Lo (s gl luisl 5o ¢ o () boolean g
S =So wls suldil (gl s 5 el uninitialized ¢ o ) 518

S Sl sal s invokespecial | giwa L1, o] init (sladis

S da g ) Jle 4 ol s (ol i SHu sl
333333335 anewarray

; allocate a 10-element array for holding strings.
bipush 10

anewarray [Ljava/lang/String;

; store the new array in local variable 1

astore_1

533333555 Checkcast

aload_1 ; push object in local variable 1 onto stack
checkcast [Ljava/lang/String;

; because the object on the stack is an array of

; Strings, the execution reaches here. ( it could

; be null too. )

; Create a new StringBuffer object.
new java/lang/StringBuffer

; because invokespecial removes the object reference,
; we must make an extra copy of it.
dup ; duplicates top of stack

; how we must initialize the object.

; we call the default init method.

invokespecial java/lang/StringBuffer/<init>()V

; assign object reference on stack to a local variable.
astore_1

535555555 [dnstanceof

; using instanceof to test for a String

; push object reference in local variable 1 onto stack
aload_1

; test if item on stack is a string

A
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dw 3o g ORI 22> w0 J9i99

instanceof java/lLang/String

; 1T so, goto HaveString
ifne HaveString

; otherwise, return
return

HaveString:
; IT this point is reached, local variable 1 holds a string.

ILAJ:\.ALS.:\‘JA‘JACJ‘JJ:\A.QJ—O

S wilon i i Laaie Sl eal y8 (gl s sieun Hlgn Jasmin o

::)‘ AI.;JL.\.C

invokestatic <method-specification>
invokespecial <method-specification>
invokevirtual <method-specification>

invokeinterface = <method-specification> <num-args>

JDK 1.0.2 ,u «S) invokenonvirtual  siws 433b i 108 invokespecial
il oo (oasl w550 SOy
alad: ool oo JS &5 (5 Ay 4w Sl method  specification ,a
)4).A_'uuu.cJ;S_‘.":JIJA_'LQ6\)|JwMeU‘/’Q3)$T;|J9§6LAJSSIJL§
omoa ) s sla S L (asl oo javauio PrintStream (u)IS AL YL Jhs
.ol method descriptor as €l s 5 dias oo LSES T, wle aB (5 ¢/

(wwlod danl 3o V daras 4o La descriptor &, 50 yidus dallls gl )

AR\
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dw 3o g ORI 22> w0 J9i99

PSS da g ) Jhe

java/lang/Object/MyObjectSetName(Ljava/lang/String;)V

I 2 e

class name method name method descriptor

Ol—ea L ) static gladie 3 ealé (gl invokestatic ) giwus )
sl aa invokespecial  gicus .8 gl oo s3liiel (LIS ) gans sladio
Dl lae 4S8 508 o I8 soliil oy 50 Lo SlsA 58 5 celA 8l 50
ale S ol sal s o <init> ) instance S aud o) cau,late wie O sl 3
<Ll . this ¢ & superclass ) e S Sl eal 8 b g« this ¢ & 5 private
S oo A ) a0 lea o invokespecial suldiul o) go Sidns o
oo s—ass o a invokeinterface .( wxiS danl jo new Hgius JUie )
aal ga ey (Jhe S ) s «S 0al o La interface gladio o gal 8
oLl Hu 0 sl oo suldiil invokevirtual gis 31 aa o)l ge pmles o ud
39— oo POP iy ) Wie (sla yiel 4Ly 5 object reference S o gicwa (o
3 g oo push Gl o 4ot ( Slsal ;8 alasl B G
K a5 i () sl 3 e 6 ety AL

before: [bottom)] ... objectref argl arg2 ... argn
after: [bottom] ... [result]

s oo HLas yigs |y e gin ool Sl soliioul s pud 55 slalio

si:::355: 1Invokestatic

; calls the exit (1) method from System class
; push 1 onto stack.

iconst 1

; now call System.exit (1)

invokestatic java/lang/System/exit (I)V

Y.
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dw 3o g ORI 22> w0 J9i99

333333355 invokespecial

; create a new StringBuffer object.
new java/lang/StringBuffer

; because invokespecial removes the object reference,
; we must make an extra copy of it.
dup ; duplicates top of stack

; now we must initialize the object.
invokespecial java/lang/StringBuffer/<init>()V
; now stack contains an initialized StringBuffer.

1133555 invokevirtual

; push local variable 1 (i.e., “x”) onto stack

; X is defined before as a Java object.

aload_1;

; push the string “Jasmin” onto stack,

; which will be used as parameter.

Idc “Jasmin”

; Invoke some method, for example equals here.
Invokevirtual java/lang/Object/equals(LjavaZlang/Object;)Z
; now the boolean result is on the stack.

Ao sla il ulaas a o a5 slac cinvokeinterface [ giius o

PaS da g ) Sleal s o Jle lsie 4 aS e ol 1) sad Sl A 58

>::5:5555 Invokeinterface

; push local variable 1 (i.e., the enum object) onto the

; stack

aload 1

; call hasMoreElements, which has one parameter( the enum

; object ) and returns a boolean value ( which will be pushed
; onto stack ).

invokeinterface java/Zutil/Enumeration/hasMoreElements()Z 1

; stores the result in a local variable.
istore_2;

: ‘A field L:t J‘S C."A‘J\glu.ad -

AR
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dw 3o g ORI 22> w0 J9i99

Ol 4SS usls s g Lafield L LS gl po 5 sicun Hlgn Jasmin o

Al 5 a8 4 ol g
directive <field-specification> <descriptor>

field ,Jass « 64 S pop iy s¥L 311, object reference <
push €y ju 9 aS o obsbie —& Hul, sudadie Getfield
WS o

Al S e s saddsnls LIS S saddil sA static juaie
Iy SSE—wil i suls ¢ o3 <descriptor> «; gicws () Ja | Getstatic

WS g paddie

MBS o Llale e i o, field So| Putfield

Ay g0 Hlude WIS o, static field Ss | Putstatic

S da g 5 JBe 4
535555555 getfield

; assume that p is an object from class xyz.point and
; has an integer field named xCoord.
; now we want to retrieve it’s xCoord value.

; push object in local variable 1 (i.e., p) onto the stack.
aload_1

; get the value of p.xCoord which is an int.

getfield xyz/point/xCoord 1

; store the int value in local variable 2

533335555 Qetstatic

; assume that we want to have an object from type

; System.out

getstatic java/lang/System/out LjavaZio/PrintStream;

; store the object reference result in local variable 1
astore_1

; now each time you use the object stored in local variable 1
; 1t’s equal to using System.out

YY
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dw 3o g ORI 22> w0 J9i99

535555555 putfield

; assume that we want to set the value of p.xCoord,

; such as p.xCoord = 10.

; push object in local variable 1 (i.e., p) onto the stack
aload_1

; push the integer 10 onto the stack

bipush 10

; set the value of the integer field p.xCoord to 10
putfield xyz/point/xCoord I

s:.555355 putstatic

; assume that we want to replace System.out with our method
; that is stored in local variable 1.

; push object reference in local variable 1 (i.e., MyMethod)
; onto the stack.

alaod 1

; how use putstatic to assign it to System.out

putstatic java/lang/System/out Ljava/lang/PrintStream;

s JoSUES ciawud gu ) <field-specification> ya «ol )y siewd ) 5o

<field-specification> (sLa SIS alas . field ol S o (IS 26 St

als aa /7 AT Bhaas sla SIS s 5 QIS (b /7 oA T 51 JS
S a5 5 Jle 4 500 e € i o S field

; get java.lang.System.out, which is a PrintStream
getstatic java/lang/System/out Ljava/io/PrintStream;
— —— 7\ J

class name field name

:newarray  gicws —V

Yy
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dw 30 g ORI 2> w0 Jgi99

wislae 9 il oo newarray <array-type> IS a8 Sy Y

S da g5 ) JBe 4 AS o peddie | suls ¢ o3 <array-type>

; push the size of array onto the stack

bipush 10

; make an array of 10 integers and push the arrayref onto
; the stack

newarray int

: multianewarray | gicus —A

Jd‘j£lhmubduz ur;%?L;%%QSJ‘? lg?(sLA4ft;iJL?ﬁ|L5LH JJQ‘uJ C&‘
‘LJ‘JTQJ\%6&9._\..a.%e\gdASJJALJQ‘JTGJ‘J&&JJ‘&M.JJ‘J&‘}L&L

multianewarray <array-descriptor> <num-dimensions>

S da B ) JBe

; to allocate an array like:

; new String[2][5]

; push array dimensions

bipush 2

bipush 5

; make the array

multianewarray [[Ljava/Zlang/String; 2

; stack now hold a reference to the new two dimensional array

: ldC_W K Idc CA‘JJ:L;QJ -9

slae ol 4 S W Sl oo constant W glac S (glla & g G
‘s‘)_a.J_t.:bl_}strlngus.\*‘:\JJJM‘}*M‘T\J&S:\‘&\AJAJJ-CS:\J:\‘J:GA

ldc  <constant>
ldc_w <constant>

Y¢
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dw 3o g ORI 22> w0 J9i99

WS o push il (9,0 1 sadisuly constant Hlass & gicws (o

S da 8 ) sladbe

ldc 1.2 ; push a float
ldc 10 ; push an int
ldc "Hello World" ; push a String
ldc_w 3.141592654 ; push PI as a double

: lookupswitch | gicus — V-

o ol JS Ll oy o case ) gicws Julae lookupswitch ) sicuy

CAM‘J&}@QGJBL&U&‘J‘J
lookupswitch
<intl> : <labell>
<int2> : <label2>

default : <default-label>

S da s ) JBe

lookupswitch
3 : Labell
5 : Label2
default : DefaultLabel
Labell:
......... ; got 3
Label2
......... ; got 5
DefaultLabel:

......... ; got something else

L iy oYL Hla S lookupswitch ) giews 4o Gy b oS 0l 40
S bacwan s dead LB ol oo aanlin jgian Husadsaly julis

Bed oAl guas olal

: tableswitch | gicus =V

Yo
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dw 3o g ORI 22> w0 J9i99

‘M‘HJQJHA‘?JJLJ&‘LASM
tableswitch <low>

<labell>
<label2>

default : <default-label>

S oold b Js &S oo 1) case [ giws LIS Glea aa ) gius ol
‘J\Hﬁgouamjlo<low>bﬁwﬁl:s@j“)‘ﬁa&ibbﬁﬁecsyu‘ﬂﬁﬁ

S da 8 55

tableswitch 0 ; comparison starts with zero
LabelA
LabelB
LabelC
default : DefaullLabel

LabelA:
; got O

LabelB:
; got 1

LabelC:
; got 2

DefaultLabel:
; got something else

Gy oYL guae Hluds tableswitch ) gicus @ Gy b oS ol 5o

J-Eis Labell 4o | yal g slwd &) g Hu 9 8 g oo dslin Ham sae U
Sogo 3 S s e oo aladl ) sae b dwlie o) gun (ol sat Ho 0 5d e
do b cwlis ol slaad o o al ga J&e Label2 as |yal 5Lyl (onds oo
o ol a4 glslBo K4S el Label olaas

Adaal gA J8e DefaultLabel

AR
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dw 3o g ORI 22> w0 J9i99

ABJ‘AB(S&J.‘A.C@A‘\SL;»‘JJ:MJ—\Y

(aay oo JS i3 )y Jasmin L ol sty Sidns S 505 @l gl

S o load Larefrence 3 (sl L1 511, refrence s aaload
A e s 2l Larefrence 1 gl wl,l La l, refrence s aastore
A4S o push |, null | aconst_null
push iy 5,8 Yoo as yuais ) object reference <o
aload_0
IRV. G
push iy 5,0 V o yiais 3l object reference <
aload_1
IRV. G
push iy 5,0 ¥ Ao yiais 3l object reference <
aload_2
R\
push iy 5,0 ¥ Ao ,iais 3l object reference <
aload_3
IRV. QP
LS o B 311, Refrence areturn
) P RCPPRY B 4_3|ﬂ Jsb | arraylength

YV
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dw 3o g ORI 22> w0 J9i99

solad las Huaie Hul, iy oYL object reference

i astore 0
A.Su.a S ypad Yo
Voesled oo st o, €idy oYL object reference
astore 1
Voooled as juaie yol, iy (sYL object reference
astore 2
Yoesled oo it o), didy sYL object reference
astore_3
S oo 8300
L s throwable LIS 3 4S) 4iiy s¥Ls object reference
580,55 pop Iy (el olanl o1 sla S 5 5 SO athrow
A€ o yoba 1 0T baws g3 sudis 3Lwsals; exception
WS s load La byte 31 (! wl,l 51, byte K baload
WS oo 85,20 La byte 51 (4l @iyl a1, byte K bastore
WS oo A8 g0 |, a5 sien ol | breakpoint
2 e load La char 31 gl wl,1 511, char < caload
WS o 85320 La charyl (4l wl,l a1, char S castore
WS go Jsas float & 1, iy s¥L double daf
WS o Jeasdint 1, iy (sYL double d2i
AS oo Jasilong 4 |, 4y (oYL double d2l
LS oo peax aa L], double oo dadd
2 o load La double 3 (sl 4,1 311, double < daload
S o 8323 La double 31 g wl,] La, double < dastore

YA
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dw 3o g ORI 22> w0 J9i99

Wislae 4S5 5, 0m Ho 80 S wwlio aa L1, double o
fu\gdd;s\}.‘.o.cq:\s‘)Jde‘\ ‘Jﬁ_ff‘ﬁd:)‘jsJ:)_."JJ‘

dcmpg
o+ auss sl pa b aS (Fose 5o 5 ) W S0
A8 oo push iy YL
islae 4S5 LS5, 0m Ho 80 S wwlio aa L1, double 4o
s adslee 4S5 0m o =V W a s O K50 Jl domo
s aSas sl pa b aS (Fosm o 50 ) s SO0
A8 e push iy YL
WS o push €idy s¥L1,0.0 <doubleculs dconst_0
A8 oo pushaiiy YL 1,1.0 (double =usls|  dconst_1
LS oo arui aa ), double gu ddiv
WS oo pUSh By (950 Yo oo yuais 5l double < dload_0
LS g0 push iy Ggyu ) glas yudis ) double S dload_1
WS go pUsh iy G950 ¥ as yuais 5l double S dload_2
WS go pUsh iy G950 ¥ as yuads 5l double < dload_3
LS g0 o eS aa o |, double o dmul
WS g0 o - o, Gy (YL Double dneg
double , 1, double S as 8 = s sl w3l drerm
il €0 fmod sl Jolas.asls Ko s
2l S oo s B 511, double K
dreturn
s yaad Hhs sylad s yuaie ol didy oYL double
dstore 0
WS o
s5ead Y syled las yuatie ol iy (YL double | 1
store

S

YA
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dw 3o g ORI 22> w0 J9i99

é);s_ad Yb)@&&)ﬁ.&b)dbuﬁsg'ﬁbdoume

dstore 2
WS o
GJ*AA.:JV GJLA_:&LrLLAJe_i:\AJJ ‘JG-&%L;Y‘-}dOUble
dstore_3
WS o
LS e push JS00 5L Sl iy (gYL uaic dup
stack before stack after
1.0 1.0
2.0 2.0 dup_x1
1.0
1.0 1.0
2.0 2.0
3.0 3.0 dup_x2
1.0
1.0 1.0
2.0 2.0
1.0 dup2
2.0
1.0 10
2.0 2.0
100 100
10 dup2_x1
2.0
10 1.0
2.0 2.0
100 100
200 200 dup2_x2
1.0
2.0
WS o Jsaxi doubl e 4 |, float f2d
WS go Jsasint & 1, float f2i
WS o Jsass long 4 1, float f2l
LS oo g aa L, float 4o fadd
WS o load La float 31 slal,T 51, float <, faload

Y.
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dw 3o g ORI 22> w0 J9i99

A e s Al Lafloat 3 slal,T Lal, float S fastore
Jol wislec €S S50 o 00 S Lwlie aa L1, float 4o
A5 p Sslae €€ (S sm s cus ago O S0 fempg
e aus =l ma b S (Sose Hap —) Gy Yl o
A8 oo push iy YL
Jo) slee €S (S50 Hu 80 S wwlie aa L1, float oo
pod aslae S (S sum Hu e —) g ags 3 S50 fompl
235 aa s sl a8 b €S (S s Has Veuss S5
AS oo push iy
LS o push iy yu 1, 0.0« float =uls fconst_0
LS o push iy Hu 1, 1.0« float =uls fconst_1
WS o push €idy Hul, 2.0« float =uls fconst_2
LS oo arui an ), float 4o fdiv
WS g0 pUsh By G950 Yo oo yuais 5l float S fload_0
WS go push iy g0 ) (dae yuais 5l float S fload_1
WS g push iy G0 ¥ o yuais 5l float S fload_2
WS g push iy G950 ¥ das yuais 5l float S fload_3
S g0 oS aa ol float go fmul
WS po uSe 5 |y iy gV float cuedle fneg
Gy o 1) el 003laadls 00 S ancuds an s |, float 4o o
&S o push
Bl S sess B 5, float S freturn
850 yhin s led as Huate ol iy sV float core 0

o€ e

)
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dw 3o g ORI 22> w0 J9i99

QHA\ QJM‘HM)@JJ‘JM%(SYLjﬂoat

fstore 1
WS o
8y YQJLA_JBH.LAJ:\J:\AJJ‘JM%LSY‘ﬁﬂoat
fstore 2
WS o
6503 Y syl las Huate o IJG_Jstgfloat
fstore 3
WS oo
LS o G285 aa ), float ga fsub
WS o Jsasi double 4 |, int i2d
WS go Jsaus float 4 |, int i2f
WS oo JsaS long 4 |, int i2l
) o 00 S pan pa L ) iy (oYL s sae g0 e
Ay oo )8 iy (YL
W e load Laint 31 gl wl,T 511, int iaload
LS oand aa L, int ga iand
S espdd Lainty) gl LT Lol int S iastore
A oo 518 Gy (YL Hu ) Lie cull s vac iconst_0
a0 oo 518 Ay (YL Lo 1) S el mss ae iconst_1
a8 oo 518 Ay (YL Lu 1LY cull s vac iconst_2
a0 oo 518 Ay (YL Lu 1LY cull s vac iconst_3
Ay o OIS Ay (YL Hu ¢ cull msis sae iconst_4
a0 oo 518 Ay (YL Hu s 0 cull mas vac iconst_5
a8 o HI8 Ay (YL Lo 1, - el s sae | iconst_m1
) daa® 00,5 pa aa s | iy (YL s sae o i

A8 o )3 iy YL

Yy
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dw 3o g ORI 22> w0 J9i99

S o pUsh Gy Gy gy0 s Jdas juate Slint S iload_0
WS o push Gy Ggyu ) (o yuiie Hlint S iload_1
WS o push Gy o500 ¥ as yuiis Hlint S iload_2
S g0 pUSh iy (950 ¥ das 5uaie Slint S iload_3
Cadlh g o0y, S O an yo ) Gy (Vb maas sae 4o .
A oo )8 iy YL Hu ™
WS o Syl Ay YL int cedle ineg
WS oo Jausi byte 4 | int int2byte
A8 g0 Jousi char 4 | int int2char
S o Jousi short 4 1 int int2short
LS e 0r aa blyint g0 ior
Gy 5o 1) aaeadS a3l a8l 00 S aaeadS aa s |, int 4o _
&S oo push rem
Ll S e s B it S ireturn
cd g Gdy YU ju s i eda e s)lul 1 int S .
MBS (o o Sras b Gilae o
cd b Gdy Y jusad jeda bk sllul o int S .
A8 o Sy e 4 Slaie o
850 yhin sylad oo judie yuly Gy YL Int
istore 0
S go
WS o 85008 ) el das yuade ol Gy VLNt istore_1
WS o 85308 Vool das yuaie o, Gy YL int istore_2
WS oo 65,0A 3 Y s lad oo yudde ol Gdy Ylint istore_3
S o B85 aa Sl int g isub

Yy
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dw 3o g ORI 22> w0 J9i99

el y G 4 e cdn iushr
LS e x0r aa L1, int g0 ixor
S g0 JsusS double 4 1, long 12d
WS oo Jsass float 4 |, long 12f
WS oo JsusS int 4 1, long 12i
LS o pon aa L], long o ladd
S o load Lalong sl (&) wl,l 51, long laload
AS eand aa L1, long g9 land
WS oo 880 Lalong 31 (<! iyl a1, long K lastore
Jol wislee €S (S50 580 S wwlie aa Ll long o
A0 ped adslee S5, um Hud) w g age O 5 oo
YL aSam sl pa L aS (Som 59 5w
WS oo push iy
ASss push iy ;01,0 <long culs Iconst_0
Sae push Gy Ha 1,1 clong euls Iconst_1
LS co arui an ), long o Idiv
A8 o push iy G950 Hho Jdas juais jllong S lload_0
WS g push iy g0V (dase yuais 5llong S lload_1
S o push iy G550 ¥ das yuaie Hllong S lload_2
S o push iy G50 ¥ o yuiie Hllong Sy lload_3
S oo o pd aa ol long go Imul
WS oo ySe i, long cuedle Ineg
LS o0r aa L], long g lor
Gty Ho | aaedS ouilasBls o0 S il aa s 1, l0ng 0 Irem

ye
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dw 3o g ORI 22> w0 J9i99

S o push
LIS o B 3, long K Ireturn
Cd B Gdy Yl o sud jaa b sl 4 long S
Ishl
Sl B Ay Yl Husad e sl 4wl long S
Ishr
Addse Sl y Crans 4 Bl
éP&J—&.&A éJLA_i‘.s_LLOJ*AJ.:\AJJ‘J%(SY‘fIOng
Istore_0
GHJ\ b‘)l.A_:bu_‘.Lan_i:\AJJ“)ﬁ_lilgsy‘ﬁlong
Istore_1
é‘):\;:} YbJLA_:.:bu_LLnJ*A_i:\AJJ‘JG_JLgGY‘—‘\IOHg
Istore 2
8,50l Y syl i las Huate Hul, iy YU long
Istore_3
S s G285 aa Bl long o Isub
CA.A.u‘J Cracy 4.} Ls:ﬁ.‘a:\.o C.\..Q:ufin lushr
LS ex0r aa byl long oo Ixor

lock |, L‘,T object.ss S pop 1, €y (s¥L object reference

monitorenter

S go
I, o) objectss < pop I, Gy YL object reference
monitorexit
.S e unlock
LA)J&L%ASL-&UJSJJLJ&‘.JAJLSAS‘AL%;“JL’JAL@A
nop
W oo alanl Slos el wule suslio (gl 5
LS o pop dildy ), oYL salie pop
S cint g0 ) aSio pop 1y iy gYL selic 5l Gla o pop2

Yo
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dw 3o g ORI 22> w0 J9i99

(... «double K . object reference < s int

1S e s b 1 void S return

2 load La short 31 slal,l )1, short s saload
WS oo 6,380 La short ) syl a1y short Ky sastore
WS oo lola | Gy YU jemie g swap

The Java Virtual Machine ol g3 oo yidus oleMb) S (gl

2o 53 9 83 9—a3 download « www.sun.com culew 511, Specification

Al
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dw 3o g ORI 22> w0 J9i99

OLd sl € S5

arew s Jasmin

‘L}JH_}‘JJ%@J&STHII’IMuxéuﬁﬁ)uuwﬁ)x‘gum&‘Jd
S oo sy 1) Jasmin sol 4ali s win 4 sad o)) sie
Java Virtual Machine oIS 31 4l ys dwya S ) S5 LLE

Ailsads LwulSSl Troy Downing s Jon Meyer 43 g3

v
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dw 3o g ORI 22> w0 J9i99

HelloWorld 4sls

.class public HelloWorld
.super java/lang/Object

specify the constructor method for the example class

1

.method public <init>()V
; just calls object constructor

aload 0
invokespecial java/lang/Object/<init>()V

return
.end method

.method public static main([Ljava/lang/String;)V
; set linits used by this method
.limit stack 2

; onto the stack, then invoke the println method
getstatic java/lang/System/out Ljava/io/PrintStream;

invokevirtual java/io/PrintStream/println(Ljava/lang/
String;)V

return
.end method

el (e s

.class public HelloWorld

ean—dio ‘_) C)T u.:slzﬂ_l.ud le:-u.uj u“)ls ‘sL\Jasmin BEISR YR L)i‘
u-u)l_s u.:‘ K o) HelloWorld Ls u.uys (.sl.s ‘LAL’J.& u;“ 9 Jt’m c;“).\ .A.\Su.a
el ol s La package sl Ja 5 LaGuIS sl )

.super java/lang/Object

YA
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dw 3o g ORI 22> w0 J9i99

5 pu)S 55 So HelloWorld (S S oS o (addio ) siews (pl
Eol o) clagic 5 La field cpl iy (ol java/lang/Object LIS

sl Java uIS s 53 olais) Object (IS .0 58 oo
Initialization method

S ade ol alb Lol <init> wie « HelloWorld (u)lS aSe pl 4
new , gicus i alSia SIS0 s sk s Java 48 5 el reserved word
2L @S o HISIVM s Ho Lo Gsa Gall 058 00 LIS SIsa158 3,5
S Sleal 31, uie ¢l invokespecial | giws 5 soldil b

Ao (gaalK oS sl Lol public wie () Hu (s da o8 LB o, 50
ol (slies Jl8 La package o LagudS alad 5l aie ol «S LS oo JVM
Sl alle aS 0510 sea s Wu 8 ea uual (gl K K ¢ Java o
La S ol (sl 5 3, L8 public
oS a0 bads cn g,y LB private
oIS package 5 ) (sa S 535 (IS Jo cn, L protected

OV LIS 55 5 oIS Lo eu, bl private protected
4 invokeinterface  sicus S sol@il Lo s 8 9o Gaaal 51 e

M iy () &S culonds Sl gal 48 java/lang/Object LIS 5l <init>

ocalend sulo s s

Main method

Ya
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dw 3o g ORI 22> w0 J9i99

aie Gl ol sael by sl uis ¢ initialization method ) g
& S LS o Java 4 static .ouwl sads (i ;a3 public static & s 4
ety iy 5 object reference S o S pop (g5l Wi pl (Sl sAd 8

« descriptor 4o 4a o3 Ly el ([Ljava/java/String;)V (gias 8 g0
sl Gleme a1, La string 31 (4! L, main aie <€ 8 gk oo (ad i
SOb Hlie Wl ol €S 0 s o padde V4 da 8 L 5 08 o0 (59505
PRV

lead suls s 5 S (Jle () ol giews L

Count 4.l gy

>0 Jolae by o g5a .ail oo Jasmin &l gy 5 suldinl U for

var
i: integer;
begin
fori:=0to9do
Writeln(i);
end;

.class public count
-super java/lang/Object

; the instance initialization method ( as for HelloWorld )
.method public <init>()V

; jJust calls object constructor

aload 0

invokespecial java/lang/Object/<init>()V

5.
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dw 3o g ORI 22> w0 J9i99

return

.end method

.method public static main([Ljava/lang/String;)V

Loop:

; set limits used by this method
.limit stack 3
.limit locals 4

; setup local variables

; 1- the PrintStream object held in java.lang.System.out
getstatic java/lang/System/out Ljava/io/PrintStream;
astore 1

; 2- the integer 10
bipush 10
istore 2

; now loop 10 times printing out a number

; compute local variable 2, convert this integer to a
; string, and store the result in local variable 3
bipush 10
iload 2
isub
invokestatic

java/lang/String/ValueOf (I)Ljava/lang/String;
astore 3

; now print the string in local variable 3

aload 1 ; push the PrintStream object
aload 3 ; push the string
invokevirtual

java/io/PrintStream/println(Ljava/lang/String;)V

; decrement the counter and loop
iinc 2 1

iload 2

ifne Loop

return

.end method

HelloWeb Applet 4ol 5
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H:‘Jiu—“ S_50 wpaint() init() slasis ;oS override ) soldiwl b
|, Hello Web alay & Ldd applet ol oS a1 applet o G Ka «S
&S oo ola Helvetica e 98 U

.class public HelloWeb
.super java/applet/Applet

declare a private field called font, holding
; a java.awt.Font object
.field private font Ljava/awt/Font;

I

.method public init()V
.limit stack 6
aload 0 ; this

; new font: Helvetica, Bold, point 48
new java/awt/Font

dup

; font name
iconst 1 ; font Bold flag
bipush 48 ; font size
invokespecial

java/awt/Font/<init>(Ljava/lang/String;II)V

stack currently contains this, font
; now use putfield to assign the font item to this.font
putfield HelloWeb/font Ljava/awt/Font;
return

.end method

1

.method public paint (Ljava/awt/Graphics;)V
.limit stack 4
; two locals ( 0 = this, 1 = Graphics Object )
.limit locals 2

aload 1 ; Graphics object

aload 0 ; this

getfield HelloWeb/font Ljava/awt/Font; ;this. font
invokevirtual

java/awt/Graphics/setFont (Ljava/awt/Font;)V
aload 1 ; Graphics object

bipush 25
bipush 50

invokevirtual
java/awt/Graphics/drawString (Ljava/lang/String;II)

\Y%

return
.end method

; standar
.method public <init>()V
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aload 0
invokespecial java/applet/Applet/<init>()V
return

.end method

s aaS g,la L html daden S a5 o) wb applet ool Gy sl
:495 bdﬁﬂ&u‘)&b < ;‘J%HJﬁL;adﬁJpﬂ LJJLQ

<HTML>

<HEAD>

<TITLE>The Hello Applet</TITLE>

</HEAD>
<BODY >

300 height=200>
</applet>
</BODY>
</HTML>

Descriptors

:La Field Descriptor —
I e sadie Ly g cinstance «udlS ¢ 55 field  descriptor &y
4S 05— oo JSUETS FSILIS guluas 5l field descriptor ya .0 oo (eddis
L Pl odlea ) wisdiee abasl 5o) 5ol S b 55 La SIS (0
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FieldDescriptor -> FieldType

AN

wwwepupuolecom



dw 3o g ORI 22> w0 J9i99

ComponentType -> FieldType

FieldType -> BaseType

| ObjectType

| ArrayType
BaseType -> B

| C

| D

| F

| I

| J

| S

| Z
ObjectType -> L <classname> ;
ArrayType -> [ ComponentType

T gl oo ppedl 55 S s o (Shl slaa 5 el S Gl o

ey ssls g5 S 5

Byte B
Unicode jiSIL,KK K Char C
Double D
Float F
Int I
Long J

<classname> | instance < Reference L <classname>;
Short S
Boolean Z
o JT A S Reference [

Loy ol I S Sol asint g5 51 5 aie S descriptor (Jbe 5]
Ljava/lang/Object; &, 9o 4 Object ¢ o3 5| ;o 3is S descriptor
ol sud suliil Object (WIS A JAds a8 51 4S WS widy ails o
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dw 3o g ORI 22> w0 J9i99

A ,25 e su | double g 63 ) gamsdi wl,1 & descriptor aaal o3 o
ressl 53 & s 4 ;) deecriptor g ol oyl

doubled[]|[][]; // array definition
[[[D // array descriptor

La method descriptor —Y
Iy aie 8o Adf5Ls Hlads § Lajisl,l method descriptor S

Gl 5 el S ) soliil Ls La method descriptor .uS oo (addie

MethodDescriptor ->

( ParameterDescriptor * ) ReturnDescriptor
ParameterDescriptor -> FieldType
ReturnDescriptor -> FieldType

| A"/

Iy ade S Jlaw ) sl jisl,ly ParameterDescriptor « ysl S sl 5o

Dlade oS el (55,8 €l S a8 ReturnDescriptor .adils o (i
Sblay V (s o« ReturnDescriptor o a5 co gaddie |y die 38850

(o K sl 1y (sloals man wie Jay ) wils o void suls g 68

'S da 93 ) method descriptor 5y dis 4 Jle 5l

Object mymethod ( int I, double d, Thread t)

(IDLJ ava/lang/ Thread LJava /lang/ ObJect

double L object ( type of return value )
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int Thread

Jasmin Code Generator for
Expressions Grammar

Expressions LL1 Grammar:

Expr -> term Expr2
EXpr2 -> (+ | - | or ) term Expr2 | A
term -> factor term2
term2 -> (* | / | and ) factor term2 | A
factor -> ( + | - | not ) factor2 | factor2
factor2
/* Expr -> term Expr2 */
procedure Expr (Stop: Set of Symbols);
Begin
term(Stop + First Expr2 );
Expr2 (Stop) ;
¢
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End;
/* Expr2 =-> ( + | - | or ) term Expr2 | A */
procedure Expr2 (Stop: Set of Symbols) ;
var
CSymbol: Symbols;
begin
if not (CurrentSymbol in Stop) then
begin
CSymbol := CurrentSymbol;
NextSymbol;

term(Stop + First Expr2);
Case CSymbol of
S Plus: Emitln('iadd');
S Minus: Emitln('isub') ;

S:Or: Emitln('ior') ;
else: SyntaxError (S _Plus, Stop);
end;
Expr2 (Stop) ;
end;
end;
/* term -> factor term2 */
procedure term(Stop: Set of Symbols) ;
begin

factor (Stop + First term2);
term2 (Stop) ;
end;

/* term2 -> ( * | / | and ) factor term2 | A */
procedure term2 (Stop: Set of Symbols);
var
CSymbol: Symbols;
begin
if not (CurrentSymbol in Stop) then
begin
CSymbol := CurrentSymbol;
NextSymbol;
factor (Stop + First term2 );
Case CSymbol of
S Mul: Emitln('imul');
S Div: Emitln('idiv');
S And: Emitln('iand');
else: SyntaxError (S Mul, Stop);

end;
term2 (Stop) ;
end;
end;
/* factor -> ( + | - | not ) factor2 | factor2 */
procedure factor (Stop: Set of Symbols ) ;
var

Csymbol: Symbols;
Labell, Label2: string;
begin
if CurrentSymbol in [S Plus, S Minus, S _Not] then
begin
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CSymbol := CurrentSymbol;
factor2 (Stop) ;
case CSymbol of

S Plus: // do nothing
S Minus:
S Not: begin
Labell := NewLabel;
Label2 := NewLabel;

Emitln('ifne ' + Labell) ;
Emitln('iconst 1"');
Emitln('goto ' + Label2);
Emitln (Labell + ':"');
Emitln('iconst 0');
Emitln (Label2 + ':');

end;
end; // end of case
end // end of if
else
factor2 (Stop) ;

end;
/* factor -> id | num | '('Expr')' */
procedure factor (Stop: Set of Symbols ) ;
begin

if CurrentSymbol in [S Id,S Num,S OpenPar] then
case CurrentSymbol of

S Id: Emitln ('getstatic /' + CurrentToken.Lexeme +
TypeToStr (IdType)); // getstatic /a
I
S Num: Emitln('ldec ' + CurrentToken.Lexeme) ;
S OpenPar: begin
NextSymbol;
Expr (Stop + [S CloseParl]);
Expect (S_ClosePar, Stop);
end;
end //end of case
else
SyntaxError (S _Id, Stop);
end;
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