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Active networks

Smart Packets

» Contain their own
handling instructions

* Network is flexible

Not-So-Smart Packets

» All packets treated
identically

* Network is rigid,
relatively passive

=> Active nodes / routers
4

 D. Tennehouse slides




Different Approaches

Discrete Approach onfisurable Node

Active Services CANES
ANN Active Bridging
ANTS ANCORS
PILLAN

Messenger Smart Packets

Integrated Approach




Introduction

Active networks
From E2E to Hop by Hop
In search of (killer) applications (multimedia, Grid...)

Collaboration with SME : 3DDL : development of
applications for mobile platforms

Active Equipment

Multimedia streams ‘ , Multimedia streams )

Streams Compresion
adaptation on the fly
ontent_based Multi-codecs Storage
routing on the fly
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Game design for mobile platforms

Heterogeneous cellulars
Multiple version of same application / Java
Development time

Java2 Micro Edition / J2ME
— Specific APIs

— MIDP : Mobile Information Device Profile -
— Suite MIDDlets (JAD & JAR)

« JAR : archive of classes of applications

« JAD : description of JAR (name, version, vendor, profile...)

— Over The Air provisionning : install, actualize, delete
applications on mobiles




Games deployment on mobile nodes
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Games deployment on mobile nodes

1. Get UEL from WAP Gateway or HI'TP Server
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3. Retrieve and Eead Java descriptor file (jad)
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4: Download TAR file ( jar)
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Without active network support

Wireless network S [ 3 SMS + JAD url

Operator mobile network
WAP Gateway

"

JAR JAD JAR JAD

On the server, hierarchy of the specific files (JAD &
JAR), classified by category of mobile, and by user

Mobile phone
JVM + WAP \3

e

Data base ORION
- Profiles user management
- Scores management




Game deployment without active network support

la: Enrollment

1b: Downloading game

2: Creation of the temporary
directories
(user/mobile/game) and copy
of the JAD and JAR files of
requested game

3: Send SMS via mobile
operator

4,8,12 : Request for WML,
JAD, JAR files

5,9 : Request for JAD, JAR
files

6,10 : JAD, and JAR files
7,11 : JAD, and JAR files




Active networtk support for
deployment of mobile games : goals

Reducing development time : one version of the
application

Modifying data/applications on the fly

Limiting usage bandwith and interactions between
clients and servers

Support deployment of games without adding too
much latency




Tamanoir Active Network

Tamanoir : a complete software environment to
deploy active routers and services.

Handle different streams and applications in
parallel.

TCP and UDP support

Provides a fast and performant Execution
Environment.

Dedicated to high performance networking




Tamanoir EE

Active services
can be deployed on
Tamanoir node on

various level.

programmable network interface
card (Myrinet, Network Proc.)

kernel space (Netfilter)

user space (Java) Kernel
clustered architecture (LVS)

NIC (Programmable)

1) a8




Tamanoir Architecture : adapted
for heterogeneous services

Resources consuming services : distributed
storage, streams transcoding, on the fly
compression, cryptography...

Services deployment / linked with
middleware : reliable multicast...

Middle services : content based routing,

Kernel Q0S...

Light network services : packet marking,

NIC (Programmable) . QoS...

o o




Architecture of Tamanoir Active Node
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Deployment of services
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Game deployment with active network support

___ Wireless network

Active node TAMANOIR
Sheltered by Operator mobile

A

—2: SMS + JAD url {(Tamanoir)

14 : Mobile phone
JVM + WAP

JAR std | [ JAD std JAR sid JAD st

Servlet

On the server, hlerarchy of files standard, classified
only by game type

S

1c; Data base ORION




Game deployment with active network support

la: Registration, 1b: Download game,
1c:Registration profile
2: Send SMS via operator mobile +
URL of the JAD file on Tamanoir
2SS = JAD urt (Tamanoln) 3, 8: Request for JAD file
4: Extraction of the user agent +
identifying user from the URL
5: Request for file Standard JAD +
Sending of user _agent,User ID,
Game ID to the servlet
6: Sending of JAD and JAR files
(standard)
9,10: Adaptation of the JAD content
switch user ID and mobile type +
Sending
AW 11: Veritying JAD information, if
OK request for JAR file
i Datz baso ORION 12: Adapt JAR file
13: Sending adapted JAR
14: Verifying + game installing

14 : Mobile phone
JVM + WAP




Software

« ActiveWapsS : active service deployed 1n
Tamanoir node

— On the fly modification of JAD files
— On the fly modification of JAR files (pruning,
re-archiving...)
* Servlet
— DB accesses (EJBs)




-Stream 1ntercept

-Stream analysis
-JAR
-JAD

-JAD / JAR processing
-Servlet request
-JAD/JAR adapt

-Data send back to mobile
platform

Active Service
ActiveWap$S

Analysis flux
arriving on the
port N® 5434

changeRequest()

Process()

A

Sending of

response

+ Data Base + servlet
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ORION server

ORION server
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[ocal platform
*Gbits links

Experiments

*Mobile networks emulation (with software link emulator NistNet)

*Experiments on various scenario
GSM (9,6 Kb/s)
*GPRS (30 — 128 Kb/s)
*UMTS (250 Kb/s — 1Mb/s |
VATERE =
- JAD : 0.5 KB

|
° J AR : 45 KB :;t:e;fsssez‘ls?,ngJGS

Interface: eth1
IP: 193.253.175.169

(GSM/GPRS emulator link)

Interface: eth0
IP: 193.253.175.166
Internal link=——
Gigabit Etherne e—

GSM/GPRS link

Interface: ethQ
IP;: 193.253.175.163

Tamanoir1
Active Node TAMANOIR

Interface: ethO
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Interface: ethQ
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“Local hero
test” : all
clients are on

100Mb
network

After 100
clients :
latency
Increases

Experiments

Comparaison between new and old platform

—a4— Time with Tamanaoir

Time without
Tamanair
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Experiments
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Clients are 100
connected i /
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Ongoing work
» Continuing network emulation for other scenario
» Software (Nistnet) and hardware (Gnet) network emulator
» Operational deployment during game campaign
» Cache support in active node

Future works

» Experiments on large scale platform (Grid5000)
» Scalability : cluster-based Tamanoir active node
» Adapting multimedia streams for mobile cellulars

» More information :
> http://www.ens-lyon.fr/LIP/RESO/Tamanoir




