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Wide-Area Wireless Testbed
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Integration with wide-area high performance networks (BAGNet)
Bandwidth/latency aware APIs; Wide-area untethered applications




Wireless Overlay Concept
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Overlay Internetworking
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Multimode “Radios”

ITU “Future Public Land Mobile Telecommunications
System” (FPLMTYS)

-- Satellite
-- GSM
-- DECT

PCMCIA #1: IR modem
PCMCIA #2: RF modem

AT Slot: Hughes DirectPC
Floppy Slot: CDPD modem
Serial Port: Metricom modem




Mobility Challenges:
Horizontal Roaming

Single
Administrative
Domain

Roaming within an administrative domain
-- Mobile IP provides initial solution for the routing problem
-- Single authentication with home domain
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Migrating Hosts
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Migrating Hosts
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Migrating Hosts
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Mobility Challenges:
Vertical Roaming

Multiple
Administrative

Domains

-- Handoff

-- Authentication
-- Routing

— Billing
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In-Building Cooperative
Networks: IR and RF

Information
Server
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In-Building Cooperative
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Application Support
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Application Support:
Map Browsing

Major Features Q; ; / / /_ow Resolution
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Layered Architecture

Mobile Multimedia Applications
Collaboration Image Exchange Navigation
Audio/Video Conferencing Digital Library Access

Applications Support Services
Processor Resource Allocation Agent-based backend processing

Data-type Specific Data Transmissions
Compression/Decompression Multi-layer representations

Session Management
Transaction combining to reduce latency

Overlay Network Management

Wireless TCP
Adaptive QOS Support Connection-Oriented Mechanisms

Policy-based Network Selection Scalable Network Management
Network load-balancing across cooperative overlays

User Tracking Low Latency Handoff
Mobile IP

Wireless Overlay Subnets

In-building Campus-Area Wide-Area Satellite

Applications
QOS Needs A

V Network
Capabilities

Transport Layer

Network Layer

Data Link Layer

Physical Layer
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State-of-the-Art In-building
Networking Infrastructure

Scalable, High Bandwidth Computing / Interactive
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O a a ~100 “dark” workstations
+ mass store, special servers

Cooperative In-building Wireless Overlays:
* IR for offices, meeting spaces, classrooms
 RF overlay for “between” spaces, connectivity load sharing

Integration with building-scale computing resources
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Wide-Area Wireline
Infrastructure

BAGNEet sitesareindicated in a
straight font.

Non-BAGNEet sitesarein italics.

Wireless-to-wireline Kaiser Oak

gateways in Berkeley
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dispatch applications
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UCB-Hughes DBS Testbed
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BARWAN Testbed (June 95)

Hughes DirecPC DBS/
(Regional Area)
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IBM Thinkpads
BSDI Unix

Dell 486/Pentium PCs

Beta testers for: BSDI Unix

Metricom’s new Internet gateway
ATT's 2.4 Ghz WaveLAN
IBM’s next generation IR devices
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Satellite Broadcast Application

IBM @ $82.875
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Collaboration with UCSF

! F Golden Gate Bridge

Bay
Bridge
Nrancisco
|FMR | I
VA S ¢ \| Oakland
Medical - PacBell
Center AT
Switch

Golden Gate Park

San
Francisco
General

Hospital

University of
California,
San Francisco

Picture Archive and

Communications System (PACYS)
linking major hospitals in SF
and the National Library of

Medicine
Y
=N

Laboratory for Radiological
Informatics at UCSF

PC/MS Windows

Document
Viewing

Sun WS/UNIX

=

Radiograph
Transmission

Router

T1

Ethernet/T1

Interface

UCSF

Ethernet

VSAT

D

/AN

2

Radlographs

/ NLM Sun WS/UNIX
Document
/ — Transmission Jukebox
/ Sun WS/UNIX
Ethernet ||
Eadiqg_raph
% || Receiving
ACTS Router k_.-/
D‘O‘D Ethernet/T1
N Inter;ace ™
Dlocument T1
mages
ocument
Requests VSAT
N

N

24



Research Issues

« Seamless connectivity over multiple overlays
— Implementing low latency handoffs
— Exploiting movement-tracking and geography
— Performance characterization of channels
— Authentication, security, privacy

e Scalable mobile processing
— Hierarchical and distributed network management
— Load balancing for network mgmt & application support
— Integration with local- & wide-area networked servers
— Application support for adaptive connections
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