Daedalus Group

Computer Science Division

University of California, Berkeley

Page 11 of 11

Discussion

These ar e initial thoughts on work-in-pr ogress; comments, pointers appr eciated What is missing or extraneous? Will other administrative domains participate? Topics:

•Policy decisions
•Setup of r oaming agr eements
  - bilateral vs. global?
  - authority/management?
  - scale and size?
  - automatic generation of new agr eements?
•Credit scheme trade-of fs?
•Specifics of how services ar e
  - geographically dependent?
  - expandable?
•Inevitable metering dif ference: packets sent vs. packets r eceived

Daedalus Group

Computer Science Division

University of California, Berkeley

Page 10 of 11

Some Current W ork

Link Manager

•distributed load balancing of wir eless network links
•support for variety of user classes via QoS r equir ements
•uses concept of utility functions to attempt global optimization

Proxy Name Server

•service for discovery or instantiating of local pr oxies
•DNS-style global scaling
•some load balancing of CPU and network r esour ces

Resour ce Discovery

Resour ce Allocation

Accounting

Proxy Name Server

Daedalus Group

Computer Science Division

University of California, Berkeley

Page 9 of 11

Resource Allocation

Policy choices

•Preferred user classes
  - Local users, Privileged Guests, Guests
•Accrued cr edit
  - Obtain r esour ces based on how often r oamers fr om the curr ent

domain r oam in your home domain

•Optimizations
  - Keep pr oxy at boundary wher e network characteristics change

Mechanisms

•Service Classes
  - Shared: use dynamic fair allocation techniques
  - Guaranteed: have dedicated channel assignments
•Credit Schemes
  - Credit inflation/deflation
  - Over draft pr otection
  - Bidding
  - --> demands fault tolerance

Daedalus Group

Computer Science Division

University of California, Berkeley

Page 8 of 11

Resource Management

Allow guests (limited) access to networks, CPUs, printers, file servers, etc.

Resour ce Discovery

•Work by IETF working gr oup, Perkins
•Resour ce database management, naming ar e issues

Resour ce Access

•Wide-ar ea “object name” consistency
  - “global” database, infer missing site-specific data
  - printers, r ooms, buildings
  - embedding in applications -- portable, dynamic documents
•Differences in global and local accessibility

Daedalus Group

Computer Science Division

University of California, Berkeley

Page 7 of 11

Services

Mobility support

•Location-dependent behaviors
  - 411, 911-style services
  - answer “wher e am I?”

Accounting

•Metering and “billing” services
  - Network usage, CPU time, paper/toner char ges

Authentication, Security

•Ticket-based with local caching (e.g., Kerber os)
•Which entities?
  - mobile host, user , basestation
  - service-pr ovider gateways
•Hierar chy and location of the authentication servers?
•Who can see the local to global bindings?
  - Anonymity , Caller ID services
  - Spoofing avoidance

Daedalus Group

Computer Science Division

University of California, Berkeley

Page 6 of 11

Architecture

Each domain should support a full suite of services for supporting both local clients and r oamers

Accounting

Authentication

Resour ce Discovery

Resour ce Access

Arrangement

Domain

Outside World

Services

Resour ce Allocation

Daedalus Group

Computer Science Division

University of California, Berkeley

Page 5 of 11

Scenarios

American General walks into NA TO Headquarters

Salesperson visits a client site

Visit from Berkeley to Stanfor d; cooperation agr eement and infrastr uctur e in place

Visit from Berkeley to Naval Postgraduate School; no cooperating infrastr uctur e in place

•Does the infrastr uctur e trust the r oamer?

•Does the r oamer tr ust the infrastr uctur e?

MH

Domain A Domain B Domain C

A

Daedalus Group

Computer Science Division

University of California, Berkeley

Page 4 of 11

Context

Scale our infrastr uctur e to allow mobile clients to obtain the best possible service fr om any participating administrative domain in a reliable and secur e manner . (“Access is the killer app”)

Why pay for CDPD when you’r e standing next to a W aveLAN basestation?

Make non-local services as easy to use as local services

Making local services available to guests should be attractive

Make pr otocols secur e to ensur e fairness and accountability

We are assessing feasibility; in the r eal world, the pr oblem will be getting (lots of) folks to buy into the plan

Daedalus Group

Computer Science Division

University of California, Berkeley

Page 3 of 11

Motivation, cont.

Leaving one domain for another should not for ce you to r emain in the upper tier . What is it going to take to allow r oamers to access the networks at the bottom of the hierar chy? A full set of services for wide-ar ea roaming support

•Arrangement
•Authentication
•Accounting
•Resour ce Discovery
•Resour ce Access
•Resour ce Allocation

It is mor e than just a r outing pr oblem.

Daedalus Group

Computer Science Division

University of California, Berkeley

Page 2 of 11

Motivation

Will Mobile IP be widely adopted?

We expect the world of wir eless overlay networking will soon look like the following:

Note the existence of dif ferent, potentially cooperating administrative domains with independent infrastr uctur es

service pr ovider

user owns; Domain A Domain B Domain C subscribe

access “fr ee” (Berkeley) (Stanfor d) (Santa Cr uz) owns; users

Soda Cory Gates M J

inside domain

Daedalus Group

Computer Science Division

University of California, Berkeley

Page 1 of 11

Wide-Area Roaming Support

Daedalus Retreat

January 7-8, 1996

Todd Hodes, et al.