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VM Languages

A Virtual Machine 15 an abstraction of the computing
environment. JVM + APls

Pro Con
Platform independence « Heavy applications
Safer to distribute (because of VM concept)
(restricts potential « Difficult of use
secuUrity attacks) (programming language)
Expressive power - Less powerful than
(programming language) compiled languages

Well documented AF|s



VM Languages
Java Overview

«  Nowadays. trying to target all kind of computer devices
«  Editions:
— Java 2 Entarprise Edition JZEE) for sarvers and enterprise camputers
— Java 2 Slandard Edition (J23E¥: for s2rvers and personal computers
— Java 2 Micra Edition (JZ2ME): for embedded devices. PDAs, mobile
phones, and Digtal elevision sat-top boxas
Java Card: for simart cards

.. ‘Profiie I-'m"rﬂc'-}
Requiremsnts for 2 specific vertical 5
markel of devices (sel of AFIls)

«  Configuraiion Configuration @
Rinimum platfaorm for a horzontal

grouping of devices (VM + cors ‘
AP|s)
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VM Languages
Multimedia

User interface development (AWT/Swing)
— Layout: Grid, North-South-East-West. Flow

— Set of Widgets: Button, TextArea

— User Interaction: awt.ul,™ (Mouse, Keyboard...)
Video/Audio and Synchronization (JVF)

—  Manager. Player, Data Source, and Controller
3D Graphics

— JavaiD

— Java wrappers for OpenGL

Different Devices

— Televisian: MHF/OCAP/ACAF/ARIB = GEM
— Handheld: MIDP



VM Languages
User Interface Development
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VM Languages
JMF (1/2)

Implements the state
machine

Retrieves the actual
media data

Feeds )
rala ionfroE
Fardars

Decodes and plavs
the media data




VM Languages

JMF (2/2)

Unrealised: when it does not
have all the information to
acquire the needed resources

Reglised: when it has all the
infermation to acquire the
needed resources

Prefetched: when it has all the
needed resources, and has
already prefetched enough
media daia to start playing
immediately

Started: when it is actually
playing the media
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VM Languages
3D Graphics

« JavaiD

— Completely new API for stand-alone 3D graphics applications
— Can use any underlying architecture (Direct-X, OpenGL...)

— It might not be the most efficient approach

— Developers have to learn a new API

« Java wrappers of OpenGL
— Functionality from OpenGL
— Developers knows the API already
— Only wrappers. uses Java Native Interface (JNI)
— Much intercommunication between layers (Java -= C)

— APl is not standardised yet (Java Specification Requeasts)
« JSR 231 OpenGL
« JSR 239 OpenGL ES



VM Languages
J2ZME

Iy 511 Maohile Phones
« Defines two CD[‘IﬁgUTEtiDHSZ Hich End PERAs Low end P AS
— CDC: High end consumer devices
« RAM Java Memory: around ZNMEB
« ROM Java Mamory: around 2.5MB 4 : Y
— CLDC: Low end consumer devices ?f’“_”“‘_'l
+ Pracessor 16 bit'1i MHz or higher Gl Vi ﬁ
+ Java lotal memorny, 160-312 KB " Porsonal | Uiprional
« CDC (Connected Device) | Profile |\ _PiSkES
— Fersanal Profile onadaton [
« Adds suppart far lightwelght AWT MIDP
— Foundation Profile __ Profile )4
« Basic application AP s (no GU1) i = i s
+ CLDC (Connected Limited Device) coc || Che
— Maohile Information Device Profile (MDIF) < d . 9
« Application APls + GU| APls TN ] KVM
5 W o




VM Languages
Handheld
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VM Languages
Television

Interoperable

Interoperable

Data

Interoperable Data

Application

Application

Application

Application
Manager

Transport
Protocol(s)

Sun Java
APls

HAVI
APls

DAVIC
APls

DVE Specific
APls

Java Virtual Machine

Operating System. drivers, firmware

System Software




VM Languages
Summary

Supported Media Types

Text, Graphics AWT
Video, Audio JMF
Arrangement of the signs
Spatial AWT
Temporal Java Threads
|nteraction AWT Events
Different Devices
Handheld MIDP
Television GEM




