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Why Free Java?

Why Free Java?
- “Free" 89 E &K

X

— Sun JDK 89 3242 52 8.
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“‘Free” 9 & &

- FRERERRALETAELE S ¢
- Tad~8ad° 2V REEBREILAIT o |

= 1985 < Richard Stallman 5% =L Free Software Foundation &
B K E W . (copyleft)

- FATAE XA B &
- FERAZN G B o
- B A W
- RAE A H o
LS J—

( F/0SS ) v ( proprietary software )

Fﬁﬁﬁi - },"?’\ﬁé‘ﬁ% ( source code > ‘ ’ﬁ' F?ﬁ
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Sun JDK 24 5% &

« Sun JDK 89424 77 5\

— Binary Code License
— SCSL (Sun Common Source License)

- JRL (Java Research License)

= 2 OSD (Open Source Definition) #7 %~

= Sun Microsystems % 7 # i & &
- 2005 F & OpenSolaris QM
— Matt Thompson's Talk in Day1 Open Source

e Sun Microsystems & Open Source & %- ’

- SCSL %1 JRL 49 # 8




OSD vs SCSL

~ Free Yes No
Redistribution
Source Code | #3151 / BH A TR A GRS

Derived Work R R AFF
(/‘f{"ﬁ“ﬁif\ﬁ%éﬁﬁ/\ ) (&R AFF B #0183 6945 20 )

Enhancement X B ARENHT s BERA » AAEA

% &ER
Forking | JZ 4 RAF IR G| L gk | —ER& SCSLP’J}%"‘% s SE AT A

R SRR R s

(R AER TCK RIZXIE B B > &
%ﬁi%ﬁ Kaffe ~ GCJ » £ & Xerces
FIRE)
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E A Free Java Runtimes #% %

= H A Free Java Runtimes 1% 2%
— GNU Classpath 5 /)~
- BREERMEEE
- EREENY
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GNU Classpath 5 4

- GNU CI th
« VA GNU Classpath 2 % & F 1%

~ Java class library % B &1 & & AegisVil 4T~ gc}
- B EA Free JavaRuntimes BIARBE . o aa prymm
_ Aa L2 -
/L‘ Z‘ s namafcaVM il \J A@
Vs mlgﬁ

e JDK replacement , virtual machine , compiler
e Jaos 4™ jnode.
o E1F java.*javax.* packages '

(core APl and most extensions) 2L supiter I Kaffe
Kissime4 & sable
o BAIEE J2SE1.3/1.4/1.5 s
JamVM 4~ A

o {&R¥F Sun 8 LT 1E
J /xjﬁ‘ Sun TCK &%
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GNU Classpath /1~ (2)

1098 “F3tZ 4| s

- AIRE TR TR
BB —7 BAIATHEAAS  (Java+C)
= AR A A 769 B B R

=2 classpath
- E] F]'J O. 1 7 Lines of Cocle
1,000,000 -

FEHEHNEER 2

700,000 -

2 13k > S i 600,000 -
- B3 £ o
400,000 -

- GNU GPL with exceptions oo

0

mmmmmmmmmmmmmmm
DDDDDDDDDDDDDDD
DDDDDDDDDDDDDDD
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———————————————
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- - - - - - -
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Line of Code 9 & &,

= LoC (Line of Code) Z£3F % B w1 3K E8 F & H AfF s
GRS

= Edsger W. Dijkstra #£ € Two views of Programming ) 4% %] :

When a very well-known and widely respected computer scientist recently
used [lines of code as a measure of] programmer productivity in a lecture, the
suggestion came from the audience that, instead of talking about “the lines of
code produced” we should talk about “the lines of code used” and that,
therefore, the speaker was booking them on the wrong side of the ledger. The
speaker answered that he stuck to his productivity measure, because he did
not know of any alternatives that allowed proper quantification!

« wf 1M & A& "the line of code used" in GNU Classpath
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Free Java Runtimes

AegisVM ].{105 21 Jupiter

IBM JkesRWM  [CISSIIIE  damvw

JAmlga
7\ Kaffe Sable
JamaicaVM
| |
J'f‘w@d =

- IVNEVC IKVM.NET
http://sources.redhat.com/mauve/

Apache Harmony
™ Apache Software Foundation

s http://www.apache.org/
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http://sources.redhat.com/mauve/
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GNU Classpath % f& #2.7

GCJ—
Kaffe
o RS
CacaoVM JNode

“out of the box” (goal)

iiiii keeps private copy

—JamVM
JikesRVM

— IKVM.NET
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A8 E

~ 78% 1.5 Java API

- 87% 1.4/1.3 Java API

- 89% 1.2 Java API

- 99% 1.1 Java API
= AR AR ) E K

— java.{ lang | math | io | nio | rmi | security | util }
- AT

— AWT peers (GTK+/ Qt4)

- Swing

- CORBA

14



Java 5 support

= generics-branch 1= 2004 FAK F & 1
X ¥ JDK15 FT 5l N8y #7383 4K
= new APlIs
« ¥R

- 2004 FT = A fER 7%

- 2005 A A B FIEAE 2L JamVM 1.3.0
= compilers

— ECJ (compiler of Eclipse 3.1)
- GCJX ( B PE# GCJ Frontend)

15
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- Kaffe gc}

I

|
ode.




Kaffe VM

= s — 1Bl Free JUM (1996 F— A f7) » 1997 F
Transvirtual Technologies 32t 7 ¥ R 7%

« At2 B 6 LEAE  (“NetBSD of JUMS”)

= E] 2002 5F VA R 2k B 46 £ GNU Classpath &4
L S 09 AP T K

- JacORB, Tritonus, GNU Crypto, ...

T AE B 5% 69 JDK B4
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GCJ

GNU Compiler for Java
— part of the GCC
compiler and runtime environment (GlJ)

Ahead-Of-Time compiler

— {source- and bytecode} -> machine language

CNI (Compiled Native Interface)

— C++ <~ Java




KVM.NET

« EHa7 Net 89 Java environment
— 5] BF 3 AE 7 Mono $Z Microsoft .NET
= pytecode to CIL translation

— Bytecode => parse trees => CIL instructions
— dynamic interpretation at runime

— compiler (Jar -> .NET Assembly)
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JNode

- L Java BEE IEE AL

« R — N304 89 x86/1A64 Assembly $2 Java » 4R
Bt Java 3£ 5 89 JIT-compiler

« AL Java B 5 89 Disk controller driver ~ Graphics

driver > Keyboard driver > NIC driver ™ Input device
driver * YA & USB driver
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Mysaifu JVM

= VA GNU Classpath 2 & # 89 JyM > 3 4F 7% Windows
Mobile 2003 (PocketPC 2003)

= 1F & —18 Java SE 89 F
= X 4% AWT/Swing

k
21 Fila Bl+  Fle Edit Help i |«
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4o 477 3 4 cleanroom JavaVM %7

4o 45T 22 A5 cleanroom JavaVM 7

— "cleanroom” i?x
— o] 2 A7 4R P A R
- VM L L
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" " > ‘i)
Cleanroom" & 3%

= Cleanroom

- SRBEE R A B S RAZ R LAY &
A > ATBAZ Y TAF Y AAZE B G R AL X,
Z BRI TM > BARERAR SIS TR o

- BSD ¥ AT&T #9 UNIX FF32 %L A& VA cleanroom F % #E B 2
(3
= 1996 “F Tim Wilkinson ¥ BSD-like license #¥ i Kaffe
1z A % —1B Free Java / Cleanroom & & o
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Yo 4o] HE 4748 25 PE B 2K, P

= Why not Sun TCK (Technology Compatibility Kit)?

ATTACHMENT E TECHNOLOGY COMPATIBILITY KIT, 1. TCK License.:

b) TCK Use Restrictions. You are not authorized to create derivative works of the TCK or use
the TCK to test any implementation of the Specification that is not Covered Code. You
may not publish your test results or make claims of comparative compatibility with
respect to other implementations of the Specification. In consideration for the license
grant in Section 1.a above you agree not to develop your own tests which are
intended to validate conformation with the Specification.

S TCK License...

AT B R 2R & R

— TAF% R %A 91 B test cases

- AFE R RS TN A8 289 code / extensions

Fl &
7N

24
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Yol A ATAD PR R Y (2)

= Mauve
— free test suite (GNU GPL)
- AB 38 175000 1B | 3 & 7
- &7 2 IBM Jikes 3T % &9 Jacks compiler suite 3 2 i€ AF

MAUVE

http://sources.redhat.com/mauve/

mauve
. ApaChe Gump Lines of Cocdle
%k 225,000 4
2 D Sl =X 200,000 -
I = é\'ri //E!'J V}’\A 175,000 -
. L;,lﬂ.dab . N " 1su,uuu:
- TR HRAKIGRZKEE ~ SEm
5> = Ll 224 Ax 4=l =% -
b3E 0 RIREAT A e
25,000 -
- #7800 18 & (Jakarta +T = )
Eﬂﬂﬂﬂﬂg“:meﬂﬂﬂﬂﬂﬂﬂ
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Yo fel 4T AR PR R Y (8)

= japitools
- B23%  binary compatibility
- FEAEAE
e VA Java 12 & 89 Japize B — & 7| API Listing 87 K

» 7 — & A2 K Japicompat ##Z YA JLS (Java Language
Specification) ¥ %069 1T & L3 B J& i

| Japi ze: > .
e . Japicompat
L | JLS
Verifications |« seenn,,,
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JavaVM BE I

- JUM B
- SRS
- NI
- PRI

= Execution Engine

= Interpreted code & JIT compiler

27
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JUM A5 S IE BLES

: $ javac Greetings.java
Class file E A Greetings.class 7@

$ java Greetings “Hello Class”
J V M fu UM F K

Hello Class
$

I Ifitf()rlll PR A 40 B oA B 0
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UM B4 A&

class
class files > loader

subsystem
! native i
: method heap Java pe method i

i area stacks registers
: stacks !
| runtime data areas
e

Hvz I -
) Ficrfive

e native methrod method
engine _ interface libraries

29



A Multithreaded Java Program
public class ProducerConsumerTest {

public static void main(String[] args) {
CubbyHole ¢ = new CubbyHole();
Producerp1=  Producer(c, 1);

Consumer c1 = Consumer(c, 1);

p1.start();
c1.start();

Thread 1

Java Method
Area (Code)

Class loader

) 4 o
‘ Heap (Data) - Class files
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AT 7]

= AT 5] E 3L Z Java VM 69 4%
= B8 FIr3)” frame” VARG local variables $L operand stack

(47F BT B sk 2 2 A g
= A E
- Load/store between locals and operand stack
- Arithmetic on operand stack
- Object creation and method invocation

- Array/field accesses

Control transfers and exceptions
ﬁﬁﬂﬁTﬁﬁ%uT i€ R @
— Abstract specification
— Concrete implementation
— Run-time instance

31



Segment

javaframe

optop
method
Class fields

pc
others

B {Variables locales }

vars

\4

32



Environnement Execution

javaframe——

varS——

A

A

Environnement cotext

\4

javaframe_1

optop

optop_1

registres

\4




— AL VM / Dynamic compiler #% &

keyboard —-.

external
file, etc...

program-generated
structures

program-generated
abstract insns

program-generated
concrete insns

architecture
5.};}%';.5; le int erf;;'é"";
parser £
h.““"H.I:.l-iéEi[“ EEEEEEEEEEEENEEEEE DN

structures

tree compiler

asbtract
machine insns

stack compiler

optimizer

code generator

concrete
machine insns

dynamic assemble

.

object memory
parse trees,

i malloc ()

meta-data
GC
heap
l'""""'!"'" :

-I-I natme cade :




JVM FRALH S - 5840 ..
e _(ClassLoader

e JIT feedback

e Method Lookup

[ SN NN AN N EESEEE R EEESEmEE EE S SEmEmEE e EEs [ NN NN EEEEE S NN NN SEEEEEESE ES SEEEEEEmEE s

jdk . wvwvm HelloWorld.class

; : 'l’ i
i CLLULEELLELEEL LU LLEEE LR U TLEEELL L LE L E E
‘ parser » Object memory q—.—u class loader £

parsa H—EES SRR IR NEREEEERE N NANENEE RN RENANRN RN RN EE

1
§-|—
-

i GCE

[ P ne

T mela-dala

| tree compiler I-f GG

x

&=
-

i object | i

‘i ; @. ......................
imemory} |

SYE=101 0] 101011 [] SR ™ PO S S——

EEn ltllll INNINENINERER
il ENNINENEN RN NENENENENENNEN

optimizer . . : _:!. :

Ef}d e g ener a't[:}r ; :lllllll snnnFammnn snmm
: : method

I o " { lookup ! methods |
d Fnam ic aSm [ —— .PE ill Il IIRINEEER NN lllllll; i'--- e memsmsm—-—-— ---I-- - E
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Interpreted Code A& 3,

« % & 2] JIT(Just-In-Time) Compiler #4584 2% A2

= GCJ #2 Kaffe-GCJ bridge #% & #& interpreted code #L Fl
compiled C functions » it 3% libffi (GNU GCC 85 —=F 5~ )
B2 F & 48 B 89 calling conventions

= dgE FRAE

P
C function: - got ptr

Interpreted function:

ode ptr..etc
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Case Study

= Case Study

- Kaffe
— GCJ (GNU Compiler for Java)
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Kaffe 1t JL

- GNUGPL &1 » B3 2 AT 3t =K A
- % e
= RS9

® KaffeOS
e JESSICA?
® [ aTTe

- % #& AWT backend
= PRI E A
= KOE (Kaffe-based Operating Environment)
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Kaffe % -+ & ##

Processors Processors
»X86 >Sparc
»>|A32 >»mo8k
»>|A64 »S390
»ARM Operating Systems »Alpha
> StrongARM GNU/Linux, GNU/Hurd > Pseudo Platform
> Xscale BSDs

FreeBSD, NetBSD, OpenBSD, Darwin/Mac OS X
»MIPS . .
Proprietary Unixes
»PowerPC NeXTStep, Solaris, SunOS, IRIX, AIX, etc.
Microsoft OSes
Windows/Cygwin, Windows CE (KaffeCE), DOS
Embedded OSes / RTOSes:
eCOS, VxWorks, pSOS, ThreadX, SMX, Nucleus,
RTEMS
Research OSes: KaffeOS / OSKit / L4
Other OSes
AtheOS, BeOS, AmigaOS, MiNT, Plan9
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Kaffe % 3% % f& AWT backends

o I %49 AWT backends ( *T £y & 4nd% )
e Xlib
® [18n Ready
e Qf
® Qt/X11 2.x/3.x
® Qt/Embedded 2.x/3.x $Z Qtopia
o (4
* GTK+ 2 based
e Nano-X / MicroWindows
® \\in32
® BeOS (BeKaffe)
® DirectFB
® \/NC/SDL/pure X11/Framebuffer (Odonata)



Kaffe &7 peerful & peerless AWT

® Peerful

*GTK+ 2.x (GNU Classpath)

Qt4 (BT )
® Peerless

L Swing 49 “pluggable L&F” &9

Ao~

lu

e ¥ 1% PersonalJava

JE] a‘%ﬁ peerless AWT & 1
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Themes
Y]
Select From the list:
Grunge-COLOR zip
Grunge-BYW zip
Default-COLOR.zip
7 o =] " = 8 1=
Music Player @ |$
Veqgas.mp3
Artist: The Kirng
Title: Wiva Las Vegas
Album: Elvis' Gold Records
Year: 1965
Genre: Fock & Roll
Open Pauge Stop
- —




File Options Help

Names:

Spade, Sam

Gaukley, Gundel
Johnson, Don

Dubarray, Marie Jeanne
Bogart, Humphrey

last name: | |
first harne: | |
category: |ax:tur ”ﬂ|
FE @ Kale ﬂ Female

‘ Add ‘H Modify ||| Remove ‘H Close ||

comments:

Hlih-hased AVT implementation (Kaffe)|

Powered By

Ka

ffe

F

File Options Help

talens

AWT comparison D

<— Kaffe's Xlib AWT
Kaffe's Qt ANT —=

GTE+ 2.x based ANT —=

Sun JDK (Motif AWT) |S: I

names:

Spade, Sam
Gaukley. Gundel
Johnson, Don
Dubarray., Marie Jg
Bogart. Humphrey

last name: |(iau|\1u
first name-‘l

category:

QU/X11 3.x based AWT
[(kaffe)

DCptions Help

File Options Help

names:

Spade, Sam last name:

Gaukley, Gundel

Johnson, Don first name:

Dubarray, Marie Jean...

Bogart, Humphrey category:
sex:

[Dubarrav

[Marie Jeanne

[other |
) Male

(@ Female

" aad || woaty |[ Remove ][ close

comments:

a french lady ...

Powered By

Kaffe

Dubarray, Marie Jeanne

new selection

last name: |Spade

ley, Gundel

John=sot, Dok

comments:

last name: I

first name: I H

category: actor =
Sex: > Male ~ Female
Add ‘ Modifuy | Remous ‘ Clo=es |

£

Sun's JOK, Motif-based AWT

J—

first name: |Sam

Johnson, Don

category: ‘ investigator :‘
Dubarray, Marie |ez
sex: & Male ) Female
Bogart, Humphrey
| Add H Modify || RemovsH Close |
comments:
GTK+ 2.x based AWT Implementation. (Kaffe)
L
& ' ]
File Optionz Help
Powered By e
Spade. Sam lazt name:
Gauklew. Gundel
Johnsan, Don first name:
Ka f fe Dubarau. Maiie Jeanne - 5
Boaoart, Humohiew category: _actor ||E||
Spade, Sam G I K+ %, ) Mete (8] Femok
Remove Close "

Add " gudify "

Powere

d By

Kaffe
|



KaffeCE

KaffeCE vA Kaffe 1.0.5 & 3 #¢
o ¥ 3% Win32 #Z WinCE
*PersonalJava

I #Rstart | Bykatie kaff Bactvesyne  [[game 2.5 2m 7




kawt : DirectFB AWT backend

Move the mouse over a window to aclivate it.

Press left mouse bution and drag to move the window. [ | o | P
Press middle mouse Iﬁ@@iseﬁower the window. ’
Preﬁ T['ilghi mouse bution when you are done. e '

|

Andermatt
rmen |

resfinpet N o7

Terminal
a ge: 0
a 1 2 tor
system ce
7980k
88

] it

Diavolezza

= Grindelwald
cxtensions transparency ar e
R e g N
We opped its d 1 Tn g
om scratch v

‘n” .




Odonata

® | ightweight AWT Toolkit provider with VNC/SDL/pure

- Java - MenuPeer.java - =] x|

X11/Framebuffer supports == .

L Ei g;JJava &0Team Synchr... [ Resource ¥ Debug

g X = 4 B-=6

(o))
= | Console (Demo [Java Application] C:\Program Files|avaiiZrel.4.2_(3\binijavaw. exe (May 26, 2004 5:38:26 AM))
520, button=1,clickConnt=n1_on framail

=
E Jopen =151 -l
| Disconnect || options ||| Clipboard || Record || SendCri-Att-Del || Refresn | ] ;";chu‘z:izmzl::;g: ‘ =
. . e
Cpen

uk.co.tangency.odons Eoie Checkboxes

Checkboxes 52),button=1,clickce Buttons < Sugar

=
Open A Button| Prass me!| Mo, prass me!| Stroke "ME*‘ - galt
Buttons Sugar uk. oo, tangency.odons eppear

" Salt 52),button=1,clickCe X Chillies
Open Lakels
= Pepper uk. oo, tangency.odons Serollbars Lists

2 Chillies 52} ,button=1,clickCc - Radichuttens Paliticians

. Cpen O Orange O Green O Blue @ Purple Lawg.:e.rs
L|sts uk. co. tangencey. odon: Musicians
Scrollbars 52y, button=1,clickCe Ruffians

Radiobuttons - 4 | |Politicians = Open
uk.co. tangency. odons

O Orange O Green O Blue @ Purple - +| [Lawyers 52 button-1,c1ickes

Musicians open
—_ + +

A Button| Press me!| Mo, press me!| Stroke *ME*

Odonata CVS, running

g.drawv3iDRe:
else
o.drawRect

i x|

Labels

p—

TextArea
onata works with the developer to
Buttons : reduce the requirements for a Java e
Baapl Checkboxes Radiobuttons | nironment on embedded devices. M =
O Sugar O Orange any applications that require Java o _’l_l
Press me! & Salt O Graan nsuch a device do not need addition
Mo, press ma! | B Pepper O Blue al software such as WinCE, X or Qto =

S e | 2 Chillies 2 Bl pia. Frorma cost perspective, develo [ odonata «BARB o

pers are better off not requiring tho
se additional layers altogether. Thi
s is where Odonata fits in.

Labels

Textfields

111 Text one

222 Texttwo Odonata CWS, running on
333 Text three|

444 Text four

45
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Kaffe »%2h £ 1)

® GCJWebPlugin

® Tomcat/JBoss

® Eclipse

® SwingWT

® OpenGL/SDL

e SMIL/JavaTV

e JMP

® Escher (pure Java X11 Implementation)



GCJWebPlugin

e GCJWebPlugin B 4% A& 7 s Free/Open-Source Java Browser
Plugin ## & 7 %

o — PB4 R 4% GCJ ° 0.3.0 X 18 Am A #F E 4 GNU Classpath
B A JavaVM B AE 69 X 4 ET————
*Kaffe
oJamVM

— |0

- pPRes
i pire
20 8TPT

47
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Tomcat 5 + Kaffe

\.f-_'i,- fmanager - Mozilla Firefox OO e
& - (¥ ] File Edit ‘View Go Bookmarks Tools  Help

SyPerding _JMy _J0 _Dev | JShare hitp:flacalhost 8080 manager fhtmly M [CL |

! Welcome to Tomcat true 0 Start Stop Reload Undeploy g

fadmin Tomcat Administration Application true 1] Start Stop Beload Undeploy

fbalancer true 0 Start Stop FReload Undeploy

fsp-examples JEP 2.0 Examples true 0 Start Stop Reload Undeploy

fmanager Tomcat Manager Application true 1] Start Stop Reload Undeploy

!senlets-examples Servlet 2.4 Examples true 1] Start Stop Beload Undeploy

HAomcat-docs Tomcat Dacumentation true 0 Start Stop Reload Undeploy

Mwebday Wehday Content Management true 1] Start Stop Beload Undeploy

Deploy A

Deploy directory or WAR file located on server

Context Path (optional); | |
¥ML Configuration file URL: | |
WAR ar Directory URL: |
,.@.
WAR file to deploy
Select WAR file to upload “Browse...
,.@.
Tomcat Version JVYM Version JVYM Vendor 0S Name 0S Version 0S Architecture
Apache Tormcat/s 0,27 null Kaffe.arg project Linus 2.6.6-1-686 586
Coppright (& 1999-2003, dpsche Software Foungstion ":

Dane 1 Adblack,



Eclipse on Kaffe

]
w Java - World.jav | - Eclipse Platform — O X
File Edit gcurc Search Project Run Window Help
mad N TR A A M ST IR A IR S o
=1 |E] Package Exp @ o | H F e x Welcome [ world.java X 5= outline X
By | [+ @PHello |3 13|« o
W < {3 org.wildebeest.gcj 2 orgwildebeest.gcj
- [Jworld java
- @ world
& main(String[])
= il |RE System Library [gcc34]
v Wivlibgej-3.4 jar - jusrflocal/gce34/sharefjava

Created on 3-Nov-03

To change the template for this generated file go to ~ @4 world
Windowé&agt,;Preferences&gt;|avatgt; Code Generationfgt;Code and Cormments & Smain(String[])

* ¥ ¥ * ¥ ¥

péckage org.wildebeest.gcj;

ok

mark

+
+
*
* To change the termplate for this generated type comment go to

* Windowéagt;Preferenceséagt;avabgt; Code Generation&gt;Code and Comments
ETd

public class World {

public static void main(String[] args) {
System.out.printin("Hello " + System.getProperty(“java.vm.name") + ''});

}

1 w Preferences —OX

~ Java * | Installed Java Runtime Environments
I» Appearance L
P Create, remove or edit |RE definitions.

Classpath Variable The checked |RE will be used by default to build and run Java programs.

B Console [<terminated= fusrflocalfkaffe/binfjay Code Formatter
Hello Kaffe! Code Generation Installed JREs:
Compiler |RE Type Name Location Add...
b Debug ® Standard WM gec34d Jusrflocaljgcc34 4
f Edit...
b Editor Standard WM kaffe Jusrflocalfkaffe —
g Dl Installed JREs I
Package Explorer Hierarchy Tasks |Console Javadoc =
fusrflocal/gce34/sharefjavallibgcj-3.4 jar [ v < .| Search..

Import... Export... Cancel

49
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Kaffe #7 OpenGL/SDL % 1%

® 2005 F = A 15 Bl 45 X 3% jawt (Java Native Interface) ° PB4 #&
% 1F JoGL (Java on GL) ¥ SDLJava w78 & £




Kaffe + SwingWT (Swing over SWT

SwingSet -

File Look Feel Themes Tool Tips

Unrarmed - E, - ’% I:E

Test

Sp1it Fane Deno| Source Code

An SDI Form 4

SwingSet

51

File Look Feel Themes Tool Tips

Table Demo |Source Codel

' Reordering allowed
F Horiz. Lines

¥ Vert. Lines

B E R =

[T Column selection

[¥ Row selection

Selection mode um Size |20

Single j

wizontally Split [ Continuous Layout ¥ One—Touch expandable

Row height: Autoresize mode mum Size |20

Inter—-cell spacing:

i \ i |ord -

m s -~ s ~ -~ s s -

First Name|[.asl Name |I-avm‘1le Lolm‘|l~avm‘1le Movie |I

Mike Albers Green Brazil

Mark Andrews Curse of the Demon

Ad

4]




Kaffe + Charva

Layouts
- Layout Test in Color (yellow foreground, green background)
5]
*
r West Panel Green border, yellow title

Cuan JTextField, red backsround
White JTextField A white label in the center

Yellow JTextField

r South Panel (white foreground) —
0K (F10)
—  [#] Allow row selection
Hame Color + Composition i[x] Allow column selection
1ars Red Dust [ 1 Allow multiple selection
Pluto
Luna
Venus
Fi




Kaffe-based MHP (Multimedia Home Platform

ot ol 28 7
” ,1:2-,” f Mon 08.23.03 991BPM ! I -
- GIST ALL CHANNELS e
o 4 WNBC 8:00PM-8:30PM IR A 5
i NBC FRIENDS ; - ¥
Ross sets up a blind date for | i
Phoebe, Joey's new girlfriend I8 3%
seems familiar, and Monica o . ﬁ'{" 1
worries about Chandier's ﬁ 2 _
interest in "shark porn.” - A - ;g
Courteney Cox Arquette, . | 2R
Jennifer Aniston, Lisa Kudrow, 3 30PM S 00PM
Matt LeBlanc, David Schwimmer - :
CSl: Crime Scene
pe 18.02 03:44:33 Investigation
i 3 1'-‘!'-' bs Will & Grace
Configuration P oy gﬂﬁﬂyg; % YLEZ4 7104999 Thu —
Help “ o mﬁw 07.30 South Park: Spontaneous Combustion ~ EMIND ME | CLOSE Law & Order
:% " % 06,00 Kummsssti According Global Extremes:
!r'i Qe oilr i 10.50  Hanen majesteettinsa rouva Brown ¥y Wite & Kids o .Jlm. L Mount I:~;':3r:!.~:t :
Mavigator 1.0 A L i 12.30 Grand Hotel, Tukholma
: 13.25 Enter the Eagles ne Parkers One On One Half & Half

15.05 Hit and Run
16,35 The House of Yes

Russia remembers lost crew

- [}
Prezident Putin meats & desd s S
sailar's relathve base of Vidyayevo.

He had been expected to visit the scene of
the accident on Wednesday to lay a wreath
on the waves of the Barents Sea where the
nuelear submarine sank on 12 August.

The service has reportedly been cancelled
at the request of the relatives.

= Welcome to YLE Super TextTV Service ma 28.08 04:53:36

e ! hated the beans since
As Russia observes a national day of paatyriyt gangsteriklassikka J ‘ Ditka.. kol

mourning for the 118 sailors who died in
the Kursk submarine, President Viadimir by O

Putin has unexpectedly left the vessel's irando) fa kiekifoltue (Coppola
home port and returned to hMoscow. ast FLE 123 has laft tha room
On the ave of the commemoration, Presides i M

Putin received a hostile reception from -
bereaved families at the northern naval | 1
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JMP

e JMP 1% Al JVMPI (Java VM Profiler Interface) 4 18 %
Object ~ Method » ¥A & Call-Graph 1% Fl & $24K f& » i 324

GTK+ &7 69 /- @
&  jaaMemorybrofiler-Main

File Options

Dump Reset Restore System.GC | Heapdump Monitors Freeze Ui

Heap 25.665916 MEBE Used 17.44022 MB Filtered 17.44022 MB
Garbage collection completed: O objects mowved, 97577 objects freed in 0.315478 seconds -
= java.lang.string void <init> (java.lang. StringBu
= java.lang.stringBuffer java.lang.string tostring ()
I java.io BufferedReader java.lang.string readLine ()
I java.net. URLClassLoader java.lang.Class findClass (java.l
at.dms.kopi.Main void main (java.lang.string[ ) B
7 (& o




Escher

® Sun Looking Glass &t = 1% 15 2% &9 Xserver 45 B2 Escher (pure
Java Xlib E #) » 3% Java 3D Z4% 3D Living World

e X Window System #94% %5 72 7 X Protocol » X Message-based
B& %) client-server 4%

|
Host A : Host C
| | X cuantj [x Cllant]
X Cllent . ‘\ /‘
X Client X Client \
ien : -
—" : //_’F
i |
Host B |
X Cllent |. i @
' e
Network | = = = L=F== =0




Direct Access X Protocol via

Widget (double click for demo)

Java Application

Hella World!

-\

Button Boxes
Change Display
Clipboard
Color Selector
Dialog and Message Boxes
Drawing Area
Entry Completion
Expander
lcon View
Images x
Menus
raned Widgets
Pizxbufs
Rotated next
Size Groups
Stock ltem and lcon Browser
= Text Widget
Hypertext
Multiple Views
= Tree View
Editable Cells
List Store
Tree Store

Ul Manager

by

ava/Kaffe

Info | Source |

‘lApplication main window

Demonstrates a typical application window, with menubar, toolbar,
statusbar

[C/GTK+ Application




KOE (Kaffe-based Operating Environment

z 2

e J% El Transvirtual Technologies £ PocketLinux (XOE) & v

® 2002 “F Transvirtual & R & i%
® 2004 F FHT ATy 0 Ik A S F| Kaffe.org

content
Server

lavers
(gbsiractions)

client support fc:rma: & | package
services . D%r: e?tcn;Dr . repository

- client independent T
contentservices
——-—SoAP- | ——

i APis
.. XOE - Client \\
application \ E - HThL+Javascript

framework XOE Library #hALD O

- prog. enviranment tech: interoperability
independent data biz: existing zervices integration, pkgs
- user interface . : b v

KOE architecture

Kaffe Personaldava

- tech: comprehensive spec (VR lang,lik)
environment .
hiz: acceptance TVT: optimem,speed),custam
- platform independent

code § 05 interface FGLAPL /O libs
- runtime modules

programming

operating Linux
system tech: portakility, scalahility, features
' hiz: licensesmaint. costs
- HW abstraction R

k Iy
: v rone ' {ltemaies )
Cdevtees ) e
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aettings Wideo LIzer Thernes alashdot
Flayer Friendly

L1

e H
&
Mews I".'1EH'||:| Fusic Layout Flash

Flayer Test Flayer

| Paiches | Mailing Lists | Tasks | MNews

é g @ o | Patches | Mailing Lists | Tasks | MNews

' fject to create free core class libraries for use with
nguage.

Classpath is still a work in progress. The first public release will be wersion 1.0. There hawe heen no public
releases,; however, pre-release source code is available via GMU's anonymous CVS senver, and snapshots of
the Classpath tree have been released and are availahle from fip:¥alpha.gnuorg/gnw'classpath/ (older releases
can be found in the archive 1.

Documentation

= Current Documentation
o Old MNews

Status

f""r'-ill [l NS tly 1 O il b Foalls o memeemesn b ibslen ity dhvm 1 1 ] Iy o s et ity e 1 7 A0 e mifimeed iy e el : ¥




i
JESSICA2

= JESSICA - Java-Enabled Single-System-Image Computing
Architecture * &% K %

= 1% 72X Kaffe (Version-1: Interpreter only, Version-2: modified JIT) °
% Bk 2% Cluster computing 3 3% F » 22 = SSI #9 middleware °
VAAE 7% 54 3% B 69 4F -F- 4T multithreadded Java iE F

Programming Management & Cluster Applications
Environment Monitoring & (Web, Storage, Computing,
(Java, C, MPI, HPF, DSM) Job Scheduling Rendering, Financing..)

Single System Image Infrastructure
Availability Infrastructure

0S 0S 0S 0S

Node Node Node Node
High-Speed LA (Fast/Gigabt Ethernet, SCI, Myrinet)

59



N
JESSICA2 E i,

« 3% ] Java 4= Clustering computing &% &
= Code mobility (Dynamic Class Loading)
= Data mobility (Object Serialization)
» 2353 & @ 4% Multithread

- BRHHIHE R

= Preemptive thread migration

Java Threads created in a program

Global
Object Space

60 High Speed Network



JESSICAZ2 & Java Threads

= Java Threads AH L&A ...

» Lightweight 315 % 7T

= B Java 355 & @189 X 3% 0 k4% A shared memory
5] X\” Global Object Storage” &9 4% /& & A% ik

« & 49 Global Heap

= Adaptive object migration protocol
= |/O Redirection 6 @
é}ﬁ% g} threads
\\\\9 bjects

61 CPUA CPU?2 CPU3



L Program:
1:1=1;

Thread Migration Node 1 > o
o /EL\E,'\:'/%.-- i=1; 3: K=l+;
o F/bELAT AR ARG BB TR A i=2:
o HTikEE Node 2

e PC (Program Counter)
o BRI HIERANIRAR

o & JIT compiler FF ...
® native code %% migrate!

o HETHET— 5 . wirt i
JIT Compiled
bytecode

e |

Migrate?

Native code

62




JESSICA2

Transparent
migration
JIT | GOS
GOS 3) >:Frtame parsir:g
estore execution
(heap) - (4a) Object
Erame Migration Access
Manager GOS
Method Area (heap)
> Im
(2) »>Stack analysis
Thread Scheduler SOEE TG
JVM Method Area
—
(4b) Load method from
(1) Alert Source node NFS

Tagget node
Monitor



N
JESSICA2 &9 fif 2 7 £

El J2 4& RTC (Raw Thread Context) #1,%¢ =T 45 £ &9 BTC

(Bytecode-orented Thread Context) Source node

Migration # » BTC i& /% ® RTC

Target node
$1 R 3% 89 thread context AT JIT re-compilation

64



compute()

+main()

JVM-core

Stack walk

routines

|

# migrate #Y
Java frames

compute()

+main()




® Branching instructions
e if_icmplt (Bytecode)

e cmpl (x86)

o HEEEF  IUE Excution state /
Stack walk Flow control / Thread Context
Frame segmentation

compute()

incl %ebx tnc 1,1

cmpl $0x1le, %ebx 11?ad_111

i1 0x82512432 bipush 30

if icmplt 5

main()




Stack walk

Frame segmentation

Bytecode PC positioning

compute()

incl %ebx

cmpl $0x1e, %ebx
j1 0x82512432

iinc 1, 1
iload 1
bipush 30
if_icmplt 5

getstatic
#2 | return




Stack walk

compute()

Frame segmentation

local 0: java.lang.thread

Bytecode PC positioning local 1: int

| stack 0: float

Breakpoint selection stack 1: int

main()

local 0: java.lang.thread
stack 0: double
stack 2: double




o {18 Breakpoint E 72 £ native code
® 7f Translation P& Ex . % s Migration

Stack walk
Frame segmentation compute()
Bytecode PC positioning inc %ebx
: — cmpl $1le, %ebx
: : getstatic #2 jl 0x82512432
Breakpoint selection Tload 1
= 0x82512432:
: : ... capture frames...

Type derivation --- save local var/type

return

main()

...other native code...
jmp start_migration



o HEHIRNEETEAY return address 2 A il
il 2 4E |4 native code

Stack walk

Frame segmentation Compute()

Bytecode PC positionin : ! |

y b J inc %ebx saved return address

cmpl $1e, %ebx

Breakpoint selection J1 0x82512432 activation record of
0x82512432: compute()

Type derivation ... Capture frame’s... .
--- save local var’s mam()
and their type

Translation return

...other native code...
jmp start_migration



N
JESSICA2 &9 fif 2 7 £

El J2 4& RTC (Raw Thread Context) #1,%¢ =T 45 £ &9 BTC
(Bytecode-orented Thread Context) Source node

Migration % » BTC iz /% ® RTC

Target node
$1 R 3% 89 thread context AT JIT re-compilation

71



|

Thread creation

PC

compute()

Register recovering stub:
movl %0x1234, %eax
movl %0x5678, %ebx

o &3 JIT compiler BEEE register
o fNTim/FELHY code stub

main()

Register recovering stub:

movl %0x1111, %eax




Stack regl <- valuel Compiled

A jmp methods:

growth restore_point1l

Thread creation frame 1
frame 1
%ebp

Dynamic
re gist er Return Address
patching regl <- valuel

reg2 <- value2
jmp restore_point0

—\.
Stack rebuilding
frame O
%ebp
Return Address

Linking Code Stllb trampoline frame
and native frames bootstrap frame

%ebp




Parallel Ray Tracing on JESSICA2
(Running at 64-node Gideon 300 cluster)

GD2B0B MatPanel
stack 3:int,0; Eila o .
ztack 4:iRayTracer;225, 5495250, :Ephucessing ifo job O
¥ socketlirite), fo=190 . .
current Thread=0ndxE203010, o4 gggﬁgiﬁiggei{DFSE?BBHsad6918+ id=84 {net_PlainSocketImpl_
stack=0x0x51c 1540 . processing ifo job Ox8446e18: id=54(net_PlainSocketImpl_
Thread 0=3203010 restore execution 3 socketlrite), fd=85
224708, sp=520ad?s, bp=5l0adhs processing i/o job Ox8446e18: id=54(net_PlainSocketImpl_
Finizh migration Jjourney socketlrite), fo=193
4[] processing 1o Jjob OxB446el8: id=54{net PlainSocketImpl
e socketlrite), fod=183
GD245E processing 150 Jjob O=5446Fd8: id=A0{net_PlainSocketImpl_
socketClose), fd=190
GD246B processing ifo job Ox8446Fd8: id=R0(net_PlainSocketInpl
GD247B zocketClose), fd=193
GDZ48E Eéﬁgatiun complete for thread OxE73d010 aggregate msg=10
GD244EB Migration complete for thread OxE7cd0ll aggregate msg=10
GD250B Q247
1 GD251EB
N GD253B 3
- Linux Kernel 2.4.18-3
~ GDZ249B
1 GD254B
! e 64 nodes: 108 seconds
1 GD257B
1 GD255EB
| 1 node: 3430 seconds
GD265B
~ GD277B
. GD269B (~ 1 hour)
GD256B
cpe7an Speedup = 4402/108=40.75
59

stack 3:int, 04
?tack 4 1RayTrg

cLrren
stack=0=0~81c]
Thrread 0=E203
22AT0E, sp=220]
Finish migrati

total time: 94s
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N
)
GCJ i 2>
= GNU Compiler for Java

— not Java !

— but it does run a great many applications written in Java !
- PAEAR
~ 1996 51 H 1 & Per Bothner Ffl4& ( ¥ Transvirtual &1 )
- 1999 S\ F —{EFE BIR AR &
~ 2000 5= H 1 & Bfl $ GNU Classpath 9 %<& TAF
-~ 2005 F -t H 7 AL GNU Classpath & % &
= GCC4 & 5] A 37t #

75



RTL based optimizers

C : @
trees expander
C‘++ C++ | RTL RTL | . Object
trees expander / Optimizer code
Java Java
trees expander
~N) ©vm@ W -~ o 2 = BN
* GNUGCC — B F % BT 6 & B/ R
— RTL-based optimizer

= B
- RTL R 38 & = M 45 3
- 3L JA B RLAT E AR T A%ﬁ%ﬁ%“#
- RTL & &7 46 F A AN A8 9L 35 ) 4545 69 23R
~ Addressing model & — % 71| 69 & A5 A% PT A 4



Tree-SSA Optimizer in GCC 4

Tree Optimizer

GIMPLE =

CHG

SSA

S55A pass |

SSA pass 2

SS5A pass N

unSSA

= GIMPLE tree =353
« BT A 697 5] B HARE ARG

7

EWE S i

W RTL ——m

Back
End

cR YR




B
GCC4 #7 £ 4

i# 2 GCC — A #& /| GENERIC & 4&
= parser -> IL Library -> middle-end

= |L Library £ 38 SSA(Static Single Assignment) 22 <2 I 3R 89 3%
/fi/ft i 7% 7‘£ = parser T4+ parser o0 parser

" ﬂ— Z;’é’?a/fi. i z }%{i /ft é@ f{i\\ 2 i}’ri | Intermnediate language library j

-0 code single-file aptimisers
— CSE / SSA Cenerator I
. IL wiriter
= 2
= AUEFJIT A 8 5] -
ﬁ*" JIT 4 %Jé 7l Compiler Flow |
L direct
~ Lexing mterj:iEter! IL reader
cornpilers I
- Parsing _ —
High-level oplimisers
—  Semantic analysis fnducing [P &)
I
- Optimization Compressed RTL-based
cocle generatar
78 — Code generation




B
B 4 iR Es

= ZRAZ . Static compiler Bl B ¥ XM a9 BF F » BT ARK
At 22 %F Fb Dynamic compiler 2R AF4F

= HAR

~ R AF A9 UIT compiler /£ 3F % & @
compiler AT 7 AE3£ 3| &9 s 4L 3L 3t
LS9 b

— FDO (Feedback-Directed Optimization)

J

= VUE 8 Static

LA profiling B 3R A9

IPA ﬁi FA 2 F
- 12%.C comp|ler backends & & JIT A& 59 s £ 1k 69 F8 A 9135
TR A

— AOT compilation %k Z_ M3k & 2L Sy BF F] $2 small footprint

79



I
FDO (Feedback-Directed Optimization)

« BRI AR AT (Runtime) AT BL A A3
P i — % 89 R AR AL T
— "selective optimization": WHAT to optimize.
- "FDO": HOW to optimize.
= FDO A9 45 P4
—~ ¥ ¥& 3L Static compilation BT & %= & Runtime info

- RHTT VA E I S BREJR 89 policy 0w R DUE S 69 35
(4= : CPU bound vs. I/0 bound)

- AUFF Runtime 4% B £ A M 6934 3t

80
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N
£ GCJ4 Z 77 ...

= 18 VA C++ FAMLEY 7 N A5 ABI (Application Binary Interface)
~ 71 B DWARF2 Exception Handling

- Static field/method references resolved by linker

- [instance_field:instance_method] -> [offset:vtable]
= B 6y KA
— user-defined ClassLoaders #& % iE#£ 1€ 4F » £ & 7% precompiled
- #& 7% A 3F precompiled classes 4 7K B interpreted classes
— ELF linkage model #& % #E 4% Java 35 & /& @ 49 namespace %

— C++ linkage model 7~ i# &~ Dynamic Lanuages
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B
GCJ4 #7 4F 1%

= New ABI

- P77 49 field offset #% A indirect access

- BT A & method table 4T 72 AT B A 2 4
= User-defined class loaders

— gcc/libjava/java/lang/ClassLoader.java
= defineClass(byte[])

- & % byte 9 MD5 X & 75

- & A 8O B 74 symbol entry

- 3B 83 0 A 89 shared library

~ F5 4 JIT compiler 8947 &

83



L
GCJ4 ’?})T #%éf?i (cont)

= New AB|
- TERE EHHFRAZXGAIRT » FF 4% GCJ Library
— Class <--> Shared_Library Map
o A TSk Class 2 m &R
* Old-ABI code call virtual method
— ((vtable *) obj)[index]) (obj, ...)
* New-ABI
- (((vtable *) obj)[otable[index]) (obj, ...)
- Fp]
— gcj foo.jar -shared -fPIC -0 foo.jar.so

— gcj-dbtool -a system-java-symbols.db foo.jar.so
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GCJX : GCJ BErMit=

= YA C++ 3£ & 89 %7 GCC Frontend = % AR 2k

= GCC W 3F 343
- RTL

- Tree
* Language-specific
 GENERIC
e GIMPLE

— High-level Optimizations

Language-specific Model
Static typing
Lower model to tree

Multiple backends



86



L
In Actions !

= platform support

— http://controlap.com/loader.htm

— Broadcom embedded MIPS core
— Kaffe and GCJ on MIPS:

87


http://controlap.com/loader.htm

2L A

W'y v

= GNU Classpath [E £ 3F % £ £ » R % BB H 134
ZRmREAMELZH

- R BB E A RIBRXFRAE T AR L
ﬁ/\ VM OXV"‘ZF%

« Mauve =48 & 456948 & PEBRE T AL
= Free Java Hackers around the World !

-%ﬁ@%%ﬁkﬁ&T%’ mER AR £
— A8 37 R A%



89

5 B R

= GNU Classpath = Any help is greatly appreciated
~ www.classpath.org — Test Java programs on free Virtual Machines
= News — Wirite test cases for Mauve

— Write intellegible documentation
— planet.classpath.org

= Kaffe

- www.kaffe.org

— Implement library classes

— Fund development

— http://latte.snu.ac.kr/ = How to proceed

- http://i.cs.hku.hk/~wzzhu/j2/ — Look at the task list in GNU Classpath

- GCJ — Copyrights must get assigned to FSF
— http://gcc.gnu.org/java/


http://www.classpath.org/
http://www.kaffe.org/
http://latte.snu.ac.kr/
http://i.cs.hku.hk/~wzzhu/j2/
http://gcc.gnu.org/java/

Thanks!

Jim Huang ( = #t# / jserv)
Website: http://jserv.sayya.org/
Blog: http://blog.linux.org.tw/jserv/


http://jserv.sayya.org/
http://blog.linux.org.tw/jserv/
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