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Motivations and Goals

a We need a realistic environment for experiment

a Understanding and modeling the behavior of elements on

Internet independently is not so dif cult
a That for networks which consists of these elements are

dif cult.
Our approach is to build a testbed using many actual nodes.
a Many actual nodes will create realistic environment.
a Users can evaluate their actual implementations.
We proposed and implemented StarBED: General purpose

network testbed based on many actual nodes, and SpringOS.
supporting software for experiments on StarBED.

Q)

Q)
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StarBED

a about 70 racks
a 680 actual PCs
a 7 switches for experiments
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an see more pictures at the StarBED Project'web page

http://www.starbed.org/
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StarBED (cont.d)

a Each node has 1 or possibly more interfaces for experiment,
and must have a least 1 interface for management.

a Management network is isolated from experiment network, in
order to prevent management traf c in uencing experiments
and also experiment traf ¢ in uencing management.

Network Interfaces on experiment network are connected to
Intelligent switches and we make experiment topologies by
con guring VLAN or ATM.

2 * 10GDbps links to the Internet(WIDE and JGN2).

Users can install any software (OS and applications) to
assigned nodes.

Q)

Q» Qn

User plug-in lacks to connect user's nodes to StarBED

Q)

Controlling each node's console from one terminal
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Roles of SpringOS(Conceptual)

StarBED admin.
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Roles of SpringOS(Conceptual)

StarBED admin.
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Roles of SpringOS(Conceptual)

User

StarBED admin.

Request
resources
for the
experiment
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Spring0OS
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Roles of SpringOS(Conceptual)

User

Toshiyuki MIYACHI, Asian Simulation Conference, Tokyo, Japan, 30 Oct. -

StarBED admin.

Assign
resources
for the
experime

ML

Spring0OS

StarBED

1 Nov. 2006 — p.5



Roles of SpringOS(Conceptual)

StarBED admin.

&\Q A} Configure
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Spring0OS
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Roles of SpringOS(Conceptual)

StarBED admin.
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Roles of SpringOS(Conceptual)

StarBED admin.

Control nodes
to drive
the scenarjo
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Spring0OS
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SpringOS

a SpringOS is not one application, it is application suite.
a SpringOS consists of a dozen of modules.

a In following slide, I'll describe the major modules and the
behaviors of them.
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Software installation to nodes

nodes for experimetns
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Software installation to nodes

nodes for experimetns
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Software installation to nodes

nodes for experimetns
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Software installation to nodes

nodes for experimetns
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Building topology for experiments

A switch for expeirment
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Building topology for experiments

A switch for expeirment
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Building topology for experiments
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Driving and Synchronizing Scenario
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Driving and Synchronizing Scenario
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Driving and Synchronizing Scenario
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Driving and Synchronizing Scenario
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Driving and Synchronizing Scenario
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Driving and Synchronizing Scenario
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Driving and Synchronizing Scenario
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Driving and Synchronizing Scenario
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Resource management
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Resource management

[ Experiment I\/Ianager] Calculate resource for experiment
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Resource management

[ Experiment I\/Ianager] Calculate resource for experiment
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Resource management
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Other Functions

a Boot method selection

a When a node on StarBED boots up, it get its bootloader from

le server using PXE mechanism, and run bootstrap process
according to the bootloader.

a Users can change the boot partition by changing the
bootloader for each node.

a Nodes can also boot up as diskless system by this
mechanism.

a Power management

a Users can control node power state using IPMI, SNMP, WoL
and etc.
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Other Functions(cont.d)

Node State Monitor

Traf ¢ Monitor
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Experiments on StarBED

a

Qy»

Q»  a»

Evaluation of implementation of hierarchical IP traceback on
Top-AS100 topology.

Name service performance comparison using P2P(DHT) with
using DNS.

L2 Switch benchmarks by multicast traf c using 200 nodes.

Investigation in uence of new technology to ISP network usi ng
about 1050 nodes(using VMware).

a The core nodes are actual nodes and surrounding nodes are
virtual nodes.

a lItis our record regarding scale of topology.
Evaluation of integrated middleware for overlay networking.

Evaluation of implementation of control method for network
game using P2P.
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StarBED?Z2

a The beginning phase of StarBED had nished.

a Now we aim at ubiguitous and sensor networks.
a Ubiquitous and sensor networks are connected to Internet,
so the network will be more complex and large.

a In order to adapt to emulate these network, more large testbed

IS needed.
a We enhance StarBED for the purpose as StarBED2.
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Conclusion and Future works

a StarBED

Pal

a General purpose network testbed based on many actual
nodes.

680 actual PCs and 7 switches.

Users can run their actual
Implementations(software/hardware) on realistic and large

testbed.
a Spring0S
a Supporting software for experiments on StarBED.
a It can helps users to make experiments which they desire.

a Now we are designing StarBED2 and we'll implement it.
a It is for ubiquitous and sensor network.
a The goal is emulation of town network.

a This project is just beginning phase. I
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Thank you

a StarBED Project
a http://www.starbed.org/
a info@starbed.org

a If you want to use StarBED, please contact us.
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