+ MHP Middleware Specification
Architecture

Profiles

Platform

Application Lifecycle &Signaling
Security Framework

* MHP Middleware Implementation: altiCaptor™

— Architecture
— altidvMm
— altiSTB Library

Strictly private & Confidential
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alticast

» MHP1.0 formally accepted by ETSI on July 2000
— Enhanced Broadcasting
— Interactive Broadcasting

+ MHP1.1 formally accepted by ETSI on Nov 2001
— Internet Access

+ Based on DVB-Java

» Optional HTML / XML Support

+ Existing (legacy) APIs to be handled as plug-ins

Interact with the Future
The Next Level i Digital Broadcasting

Strictly private & Confidential
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MHP
API Application Manager  AP|s
(Naviﬁator)
ransport  Virtual Machine
Protocols
Interaction
Channel MPEG Processing  Graphics
C
Broadcast & /O Devices Memory CPU B
Channel "
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Appl. 3 Applications
Appl. 1 Appl. 2 !
Cond. Access eppepe oq. Game e.g. Home- Appl. n
separated i 2 shopping
from AP
API

Middleware

Operating System

Drivers

[’ o Hardware
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MHP FProfiles

Sdabticast

Enhanced Broadcast H interactive BroadcasN\Llntemet Access

PRTHC Subsel 9]

! Plug-in v

Broadcast Transpornt
Protocols: DvB OC

APIs

Java VM

1T HTML subset™) 1 T HTML, ECMA script, 1
:____O_p{icln_‘_ ' ' _DOM, CSS, .. :
Interactive Transport Broadcast Transport
Protocols: 1P Protocols: IP
API extensions Java APls
for interactivity for Internet access

*) optional element,
MHP 1.0

MHP 1.1

Strictly private 8 Confidential
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OFB-/ Platlorm

Interoperable
Application
(and libraries)

Application &
Manager §
(Navigator)

Bybtem Saftvare

Interoperable
Application

SunJava] HAVi | DAVIC |DVB specifi
APls APIs APIs APls

; : Java Virtual Machine

QS, drivers, fimware, ..

”a”iccs!‘
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[ initxiety |

 Lifecycle OVB-1 Apnlication Signalling

Hatticast

’ startXlet() l

Loaded

destroyXI

Application Signalling
— Extension to DVB-SI
-~ Dedicated tables (AIT, VST)

——

—_—

Paused
pauseXiet()
destroyXlet()
A -
: destroyXlet()

N R

et()

Active

Destroyed
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Secarity Framework

Broadcast Interactive
" Certification s s
Authority
Certificates Server

* R L T R,

Publish Root

Certificate
Authenticated
Applications
— Store Root ... Y.
A Certificate
Manufacturer ——————»

Broadcaster

MHP

Encrypted
Communication

Strictly private & Confidential
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Devices

Primitive STB Hardware {Board, CPU, Flosh, RAM, ..}

Wailticast

Strictly private & Confidential
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‘”i”ﬂ”t”’ Weﬂliﬂv : L Matticast

Set-Top Box Middleware
« AltiJVM - Java Virtual Machine

» AItiSTB Library

+ AItiMHP Library
— Core MHP compliant library

Strictly private & Confidential 1 3 interact with the Future
The Next Level (0 Digital Bro:

adcasting

Jalticast

Java Virtual Machine
Designed for Set-Top Box

Strictly private & Confidential 1 4 Interact with the Future
The Next Lowsi 10 Digital Broadeasting




Specification : Malticast

« Alti®JVM Standards based on:

~ Personal Java Specification 1.2a
— Sun Reference Implementation 3.1

» Supports MHP / DASE

Strictly private & Confidential 1 5 ::1:: ::r;l:: n:n:::u -

Performance Enhancements Halticast

* Hot-spots Reengineered for Superior Performance
— Interpreter
* Instruction reordering for DTV characteristics
—~ Memory management
+ Garbage collection
« Fragmentation handling
-~ Threads
Class loader
Synchronization
+ Eliminate unnecessary locks
» Make critical regions tight
Minimized number of Java Native Interface (JNI) calls

1 6 interact with the Future
The Next Level in Digrat Broadcasting
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» Java Byte Code Reduction
- Alticast leading technology
— 25% reduction on originai byte code

— Traditional compression techniques (e.g. zip and jar)
compatible

Strictly private & Confidential 1 7 ln'enc: with t:e Future
The Next Level in Digital Brosdcasting

» Iliyllfeﬂa_ﬂi[ily"' . - ;':'a'i! o

+ Extra Low CPU Dependency
— Easily ported to various OS and Hardware
» Highly Modularized File System

— File access easily configured for
» Carousel File
» Flash/ROM
« RAM

Strictly private & Confidential 1 8 Interact with the Future
T

'@ Next Level in Digital Broadcasbng.
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”iy”’””aﬂili” Maiticast

* Improved Native Memory Management
— Memory management layer/library encapsulated
— Adaptable to sophisticate RTOS configuration

* Full Inplementation of Basic Java Native Interface
(JNI) Methods
— JNI used as a sole interface between VM core and libraries

— VM core and library do not have to be changed when the other
changes during the porting process

1 9 Interact with the Future
The Next Level in Digial Broadcasting

Lightweight Graphics Malticast

» Systematic Integration with Device-level Graphics
— Drawing operations
— Image handling
— Color handling
— Double buffering

Strictly private & Confidential

* Portable Built-in Window System
— No integration with native window system

Strictly private & Confidentiat 20 :'::‘::'L::“"'":‘::x“m‘




Jalticost

Minimal Memory Requirements

+ Static Memory
— Merely 2MB are needed (Core binary + zipped class file + class
native binary)

* Dynamic Memory
— Small in size, though depends on applications

— Standard requirements:
+ Java (Stack, Heap) 3MB + Native (Stack, Heap) 2MB + Carousel
Cache 2MB

21 Interact with the Future
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: 0[[510[]][131]0” o Holticast

« Subsets of Personal Java package and classes
under the MHP/DASE specification
- Java classes not used by MHP/DASE are removed

— Customized for digital set-top boxes
+ event binding, file access, networking, graphics, etc.

22 Interact with the Future
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AILISTB Lilirary Halticast

A Full Functionality Implementation for
Interactive Digital Set-Top Box

Strictly private & Confidential 3 I'nle:iclL with t:: Future »
et a1 Broadcasting

M’I”Eﬂlllfﬂ $alticaost

Appiication } Resource o . ?; W
ol B aii alti’MHP Library alt"browser
i APT's of MHP/DASE {org.dvb,xcx, Java TV, HAVI UL, DAVIC) |
| sy Extanded Data/Obfect | SYAIT | Streamed  Retum | Persistent
. Graphics | carousel ! Parser | Media | Channe) Storage
ClH’I*JVM ? (+Window| Decoder ; ‘ Control : Connection | User
: g Y ) : . j Preference, |
, , ‘ CAnterface
Lm’“m"‘” ! MPEG 2 Section Fiter |
4
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Halticast

JavalV APl implementation

+ Extends TV Functionalities and Controls
Streamed media control

Service information

— Service selection

Broadcast data access

Application lifecycle control

Strictly private & Confidential 2 5 Interact with the Future
The Next L

e Next Level n Digita) Broadeasting

Molticast

» Standard Ul of MHP/DASE

* TV-friendly User Interface Components
— Easy-to-use Widget Set

- Various mattes implemented for sophisticated alpha
composition

» Configurable Terminal Presentation Settings

— Video, graphics devices automatically fits for the contents
author’s intention

Strictly private & Confidential Interact with the Future
e 26 [ s
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* Features
— Supports task-balancing
— Includes efficient cache in/out selection

* Facilitates prompt responses to user or
broadcasting requests

Strictly private & Confidential 27 interact with :e Future
The Next Level in Digrtat Broadcastng

”iy” P a”ahili” ' Halticast

» Porting Kit
— Primitive and natural set of native functions are defined in the
porting layer
— Test kit for the native function implementations included

+ AItiSTB Library Built on the Porting Layer
— No modification needed for specific hardware

28 Interact with the Future
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* Optimized Performance

— Speed and accuracy of the native functions ensured

— Periods and priorities of the thread/task are fine tuned for
optimal system response time

Strictly private & Confidential 29 Interact w'fh the F.uxuu .
Thve Next Lavel in Digital Broadcasting

MHP AP Implementation B —

*+ MHP 1.0.1

— Approved by European Telecommunications Standards
Institute (ETSI)

— Broadcasting Profiie Supported
» Enhanced Broadcasting
* Interactive Broadcasting

* MHP 1.1

— To Be Released Soon

Strictly private & Confidential 30 Iv::e::::_:::. t:: ::::; .
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Thank You

www.alticast.co.kr

For questions, mail to
bizdev@alticast.com




