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The Wireless Data Market
! Verizon is averaging 2 Million BREW application downloads/month.

! 30M handsets but only a small % BREW capable
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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
! Network bandwidth and adaptation

! Application / Content Portability
! lightweight virtual machines 
! Standard formats – 3GPP

! Publishing / Distribution / Provisioning
! WAP?
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Streaming Media
Not generally feasible 
1-2 max users per cell on 2 ½G 
Only on niche market devices
V.High packet charges $5-$10 /min

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

Download Games (C/C++/JAVA)
Limited memory - 64k RAM
Slow display updates 
Mostly static - limited lifetime
Costly development
Redevelop for each handset

Data Pull – WAP / xHTML
User downloads one page at a time
Limited UI - Bland content
Very Limited Functionality
Slow and expensive for users 
Portable to most handsets
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Evolution of Online Wireless Services

WAP 1.0
! Text Only
! Very Slow
! Poor Layout

“DOS”

xHTML
! Hyper-Linked Text
! Limited Formatting
! Limited UI Function

“DOT COM”

J2ME / BREW / ActiveSky
! Rich graphics, text, video, audio
! Animated / Interactive / Dynamic
! Download Games, streaming

“CABLE TELEVISION”

Text Page Download
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Wireless Application Development Chaos
! Divergent Mobile Operating Systems

! J2ME / BREW / SYMBIAN / WinCE / PalmOS?
! Develop in Java / C / C++ ?

! Divergent Wireless Networks
! GSM, GPRS, CDMAOne, 1xRTT, CDMA2000 ?
! 2G (9.6kbps), 2½ G (25kbps), 3G (50kbps), 

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

! 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
! Limited application distribution
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BREW

! Binary Runtime Environment for Wireless
! Only available to CDMA carriers

! Americas and Asia
! C/C++ language based development
! Digitally signed applications

! Secure and clear path to revenue
! Certification - true BREW testing

! Expensive but ensures customer satisfaction
! End-to-end solution

! BREW Shop (on handset)
! ADS (application download system)

! Provisioning system and rights management
! BDS (BREW Distribution System) 

! Billing and payment, billing system integration service, 
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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 
! 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
! No device integration in MIDP 1.0



Proprietary and Confidential ©2003 ActiveSky

Other Mobile Operating Systems

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

! Microsoft
! PocketPC Phone Edition / Windows SmartPhone
! C/C++ based development
! PDAs or Niche Market Phones
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Provisioning / Billing Chaos
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Layers of media
objects in a scene

Next Generation System Requirements
1. Device Abstraction – Write once run anywhere

! True application portability across all handsets.
2. Media Object based, not Page based 

! Only update individual screen objects as needed – cheaper/faster
! Create/remove new display objects during run-time

3. Unconstrained User Interfaces
! Multimedia “Brand True” applications

4. Capability based Adaptation
! Network and Device adaptation

5. XML based Development
! Compatible with standards

6. Real-Time Personalization
! Eg Location based applications.

7. Distributed Resource Management
! Overcome handset limitations

8. Event based push, pull or time based delivery 
! Avoid costly polling 

9. Uniform billing/authentication/provisioning Infrastructure
! .
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Client Virtual Machine Architecture
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ActiveSky Platform Architecture
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Excite! Sports
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Wireless Challenges Resolved
! Application and Content download latency

! 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
! Capability negotiation and Just-In-Time compilation
! Capability based media/data transcoding and adaptation
! Lightweight virtual machine 

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

! Publishing / Distribution / Provisioning
! XML based development
! Authentication
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Conclusions

! Wireless market presents big opportunities 
! There are still big challenges
! Wireless infrastructure is still immature 
! Competing and incompatible standards
! Path to revenue is still patchy

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


