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¢ OCOVESKY  The Wireless Data Market

o Verizon is averaging 2 Million BREW application downloads/month.
« 30M handsets but only a small % BREW capable
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¢ activesky Evolution of Wireless Infrastructure

——

Service Telephony Messaging Download Online /
Streaming
Mode Year 2 Way Push Pull Duplex
1G 1980s Voice - -
2G 1990s Voice SMS WAP Proprietary
2%2 & 3G | 2000s Voice SMS/MMS | xHTML / JAR | Proprietary
4G 2010s | Video?? MMS Flash / Video | 3GPP/4AGPP

Data Download

/’ — s ~—_ (WAP and JAVA apps)
g / g / R \ Content
/ Serv
Two-way One-way Messaging w = -
Simultaneous (Store and Forward) -
Communication
Telephony Messaging Download
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/esky  Wireless Handset Challenges

Application and content download latency
« Slow networks - data segmentation — not full page
« 100kB @ 25kbps = 32 seconds

Download memory limitations 30k or 60k
« Distributed memory management

Limited Device Capabilities
« Automated media transcoding

QoS Management and adaptation
o Network bandwidth and adaptation

Application / Content Portability
« lightweight virtual machines
. Standard formats — 3GPP

Publishing / Distribution / Provisioning
« WAP?
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Wireless Data Services

Data Pull - WAP / xHTML
User downloads one page at a time
Limited Ul - Bland content
Very Limited Functionality
Slow and expensive for users
Portable to most handsets

Download Games (C/C++/JAVA)

Limited memory - 64k RAM

Slow display updates
Mostly static - limited lifetime
Costly development

Redevelop for each handset

Messaging (SMS, MMS)
Limited scope on its own
Notification for other services

Streaming Media
Not generally feasible
1-2 max users per cell on 2 12G
Only on niche market devices
V.High packet charges $5-$10 /min

WAP Games Streaming Messaging Flash
Dynamic Limited X x v x
Interactive v v x Limited v
Media support Text Limited Video Limited Limited
All Handsets v x None v None
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¢ activesky Evolution of Online Wireless Services

Text Page Download
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WAP 1.0 XHTML

o Text Only « Hyper-Linked Text
« Very Slow . Limited Formatting
« Poor Layout « Limited Ul Function

“DOS” “DOT COM™

w CHAMHKEL=
WORLD HEW: LOCAL HEW:

A Weather
‘: San Mateo and surrounding
Mo COUMTIES

Tonight...cloudy with a
' slight chance of light rain

Fi

| POCKET FREVIEW

remrn ] Boting; W & o Rokrgs
LIVE!

o, " Pravins

u
Rl - ¥ ™ B Tkt
i . A
- id 1 Ths Siudio
b Shall Wy 8 Hain Tcm
vyl Los Angeias

4 [- D= Y30 Eah m4a
¢ ¥

[u] ]
OEENEEEEE
HE 'KE

« Rich graphics, text, video, audio
« Animated / Interactive / Dynamic

« Download Games, streaming

“CABLE TELEVISION”
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=skKyWireless Application Development Chaos

o Divergent Mobile Operating Systems
« J2ME / BREW / SYMBIAN / WIinCE / PalmOS?
« DevelopinJava/C/C++?

o Divergent Wireless Networks
o GSM, GPRS, CDMAOne, 1xRTT, CDMA2000 ?
e 2G (9.6kbps), 2v2 G (25kbps), 3G (50kbps),

o Divergent Handsets
o What Capabilities, form factors, APIs?
« From 1 MIP to 400 MIP CPUs
« Redevelop application for each handset.

o Divergent Provisioning Systems
« What application management (download only, online, streaming)?
« Billing support (pay per view, pay per download, subscription) ?

Fragmented Wireless Market
« Limited application portability
o Limited application distribution
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SSKY BREW

Binary Runtime Environment for Wireless
Only available to CDMA carriers
o Americas and Asia
C/C++ language based development
Digitally signed applications
o Secure and clear path to revenue
Certification - true BREW testing
o EXxpensive but ensures customer satisfaction
End-to-end solution
« BREW Shop (on handset)
o ADS (application download system)
« Provisioning system and rights management
« BDS (BREW Distribution System)
« Billing and payment, billing system integration service,
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VESKY Mobile Java / J2ME

Used mainly by GSM / GRPS carriers
30k or 64k application size limitation
Many different versions exist

. Standard J2ME / MIDP * iAppli / kjava
« J-PHONE JSCL « KDDI ezplus
o I-mode DoJa « Sprint PCS extensions

« Vodaphone VSCL
WRITE ONCE AND DEBUG EVERYWHERE
No standard provisioning methods or billing infrastructure
« Path to revenue patchy
Immature standard - lots of non standard options
« Waiting for JSR 185
o No device integration in MIDP 1.0
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<

sky Other Mobile Operating Systems

Symbian
o C/C++ based development
o Object oriented operating system
« Mainly for niche market handsets

Microsoft
o PocketPC Phone Edition / Windows SmartPhone
o C/C++ based development
o PDAs or Niche Market Phones
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< SKy Provisioning / Billing Chaos

Wireless Carrier Infrastructure Wireless Carrier Infrastructure
OSS (Portal / AMDOCYS) OSS (Portal / AMDOCYS)
v v
Billing Interface — LDAP Billing Interface — LDAP
> Provisioning Billing Proxy
System . »
A Data Services Architecture
A I. . > \\\
pplication o e o
Providers > | Registry PRM = Application
E— WAP ¥ Prhvide
. c erve e efrareF
Data Services Architecture ﬁ
Authentication
——————————————————————————————————— | 2 Server

Front End Authentication Back End Authentication
Access control performed at handset Access control performed at server
Requires software on handset Handset must provide SubID
BREW ADS. SPRINT (WAM), 4t Pass Server must validate ID to carrier
Pre-Paid Post-Paid
Authenticated before access granted Authenticated after access granted
Access to billing data Required Bad debt problem exists
Users must be registered
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vesky Next Generation System Requirements

Device Abstraction — Write once run anywhere

o True application portability across all handsets.

Media Object based, not Page based

o Only update individual screen objects as needed — cheaper/faster

o Create/remove new display objects during run-time
Layers of media

Unconstrained User Interfaces objects in a scene
. Multimedia “Brand True” applications -

Capability based Adaptation F u,—é'::f;?%* oy T

. Network and Device adaptation '“%*;"“f;‘;%: ff"l")

XML based Development = ML gy
. Compatible with standards =

Real-Time Personalization

« Eg Location based applications.
Distributed Resource Management
o Overcome handset limitations
Event based push, pull or time based delivery
o Avoid costly polling

Uniform billing/authentication/provisioning Infrastructure
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VESKY ActiveSky Solution

Source Media Juft"”'t'me XIML Multimedia
: ncremen : :
Transcoding | . crementa Compressed | Virtual Machine
Compiler Bytecode + dat@

Text & Forms

(Forms, WAP, xHTML)
GSM
Images
(JPEG, PNG, GIF) CDMA
fiE @ Tl
B o A Hscsb = LIVE!
'l::i::ml:k ourt {'F:Wﬁﬂ 1;'.,
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B Presentation At inning &
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CDMA 1X
Audio / MIDI
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¢ acbivesky Client Virtual Machine Architecture

-

Applications Subsystem

Contained Hser Application

o

Virtual Machine

] ActiveSky Multimedia

[ Contained User Applications
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Runtime Middl
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Media Security Platform Other OS Communications
Services Services Management Services Services
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Hardware Abstraction Layer (HAL)
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Platform Services (Board Support, Power Management, etc.)

Device Hardware Platform
(Microprocessor, Peripherals, Memory, Storage)
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Transcoding

J2EE

Media
M onitor
Broker

Media
Transcoders

_ " D Live
i Data
Feeds

JSP Template @&
Processing

Logic /application
Server

Intelligent Media Transcoding

Pushes “live” data to running
applications

Plugs into web Infrastructure

Supports: Images, XxHTML, SVG,
MIDI, WAV, video

ActiveSky Platform Architecture

Presentation Server

Streaming
Linker

Media <4—

Just-in-Time
I ncremental
Compiler

Device& Link

. M anagement

XML Billing
Presentation Authenticatio
Description

 JIT Incremental XML Compiler
 Synchronisation & Serialisation
 Push, Pull & Streaming Transport
* QoS & resource management
e Capability based adaptation
* User authentication
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Interactive
Application |

ActiveSky
Virtual
Machine

Hardware and |!
Software i

<100 Kb RAM
1+ MIPS
Handset Abstraction

Lightweight real-time
Virtual Machine

Powerful Multimedia
Extension Capabilities
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¢e OCtivesky Excite! Sports
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=SKY Wireless Challenges Resolved

Application and Content download latency
o Only update individual display objects as needed — not full screen
« Automatic push of data / content updates — avoid polling

Overcome device resource limitations
« Distributed memory management and data processing
« Streaming of application code in chunks to handset as needed

Incompatible Device Capabilities and Application / Content Portability
o Capability negotiation and Just-In-Time compilation
« Capability based media/data transcoding and adaptation
o Lightweight virtual machine

QoS Management and adaptation
o Scalable media formats & selective transmission
o Real-time transcoding

Publishing / Distribution / Provisioning
o« XML based development
« Authentication
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{e aCtivesky
Conclusions

o Wireless market presents big opportunities
o There are still big challenges

o Wireless infrastructure is still immature

o Competing and incompatible standards

o Path to revenue is still patchy

o Distributed Application Execution model is a
potential solution to many problems.
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