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Project Overview

O Goals:

0 Develop an operational GENI aggregate and
integrate it into the ProtoGENTI cluster.

0 Create instrumentation tools that give GENI
users the ability to better understand the
runtime behavior of their experiments.

0 Support educational use.
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What do we bring to GENI?

O Kentucky Edulab - A ~50 node Emulab- based
system designed for education as well as' #11
research.

O Operational Experience - many years
operating an Emulab facility.

O User Community - consisting of researchers,
students, faculty, TAs, efc.

O Enhanced Instrumentation Tools that make it
easier for users to monitor and understand
the (runtime) behavior of their experiment.

University of Kentucky GEC3 October 30, 2008



Cluster C: ProtoGENTI

GEMN Admin und Operaticns

D !

u Admin u Operator

(- Admin & Account Tooll_)

_ — Kentucky edge cluster and
ST [ instrumentation tools

(. Ops & Momt Tools

Reansrch ‘Compute Cluster, Measurement and Renldontinl Computs Gluster | | Intemet GW
arg A Programmabls Switch Storage Service Wirsless APz &
Wiralaas Emulstion
@ Testbed
= Slice Instrumentalion Measuremani
Admin Tools Sysfem CMU! Testhads 6P Mux
Griffioan, Univ Batford, Univ Anderson, Feamster,
a8 Kentucky Wiscansin Camagis Mellon GeonlaTooh
=Pl
* Rowvarcher
¥
H
L)

Experiment Flans
Masasursrant Flane

& Comrol Flana
u Cps and Mgmt Flana

University of Kentucky GEC3 October 30, 2008



Cluster C: ProtoGENTI

| GENI Clearinghouss

GEMN Admin und Operaticns

D !

u Admin u Operator

(- Admin & Account Tooll_)

(. Ops & Momt Tools

GMOC

Herron, Indiana
{ Huip Daak LUniv
T

=T
Based on (and integrated

= | | with) the Utah ProtoGENI

system.

&

Masasursrant Flane

University of Kentucky GEC3 October 30, 2008



Cluster C: ProtoGENTI

GEMN Admin und Operaticns

D !

u Admin u Operator

(- Admin & Account Tooll_)

(. Ops & Momt Tools

GMOC L——
Herron, Indiane gt ProloGENI
{ Huip Daak Univ Laprs&l:h Univ

= Compliments the Wisconsin
measurement system

/ N\

Reansrch Measurement and Compute Clusber | | Intemet GW
CrgA Frogrammable Switch Storage Service
Wirelsag Emulation
B Tostbed
= Slice i instrumentation Msasuremant
Admin I Tools Sysfem CMU! Testhads 6P Mux
Griffioan, Univ Batford, Univ Anderson, Feamster,
a8 Kentucky Wiscansin Camagis Mellon GeonlaTooh
=Pl
» Ronearcher
Experiment Flans :
Muasursnant Plane ;
& Comirol Flans
u Cps and Mgmt Flana

University of Kentucky GEC3 October 30, 2008



Relationship and Connectivity
to ProtoGENI

Kentucky
ProtoGENI
Edge cluster
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Workplan

O Modify/upgrade the existing Edulab hardware.

O Install the ProtoGENI code base and create an
operational aggregate.

O Integrate our Edulab aggregate with the
ProtoGENTI clearing house.

O Federate with other ProtoGENI aggregates in our
cluster.

O Port the Edulab instrumentation tools to the
ProtoGENI environment and enhance with new
features/tools.
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The Importance of Monitoring

* Much of the work on testbeds has focused on
creating, setting up, and running an
experiment; but this is only the first of many
steps in an experiment.

* The real challenge can often be monitoring
and analyzing the behavior of an experiment;
it can be a very involved, time consuming,
manual process that is repeated many times.

Tt involves setting up and launching a
monitoring environment.
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Monitoring Challenges

* Multiple uses

— Debug
¢ Verify the configuration
¢ Verify the experiment is behaving correctly

— Learn/Discover
¢ Understand what happens and why
¢ Measure performance
* Requires
— deciding what information should be monitored about the
network, OS, and applications
— selecting the level of detail for monitoring
— monitoring desired information
— filtering information to be reported
— collecting/transporting recorded data
— making information available/viewable to users.
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Monitoring Challenges (2)

Scaling to large experiments.
— Monitoring load on components

— Collect/transport instrumentation data
¢ Without interfering with the experiment
¢ Collecting data from many components

Logging for history view and archival
purposes.

Security and authorization to access
monitoring capabilities.

Sandboxing the monitoring system.
Accounting for monitoring activity.
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Existing Solutions

» Software and tools exist, but they
— often take an expert to use
— can be cumbersome to use
— do not necessarily scale
— are rarely non-intrusive

— often use non-standard
formats/interfaces
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Educational Requirements

O Users are students who
O are unfamiliar with the testbed
do not want to become testbed experts
need to get up to speed fast
are not experts in system administration (configuration, monitoring, debugging)

L 0 0 O

often do not care about the low-level details of the environment
(hardware/software). They want to think about logical components.

0O have limited screen space.
0 find that pictures/GUIs are worth a 1000 words

Users are also faculty, TAs, lab assistants, and graders each with slightly
different usage needs.

O

Experiments are shared by multiple users.
Need to exchange monitoring information.
Virtualization is important for scalability

© 0 O O

Long term and short term scheduling can also improve scalability
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Edulab Approach

O Make it easy for users to monitor their
(running) experiment.

O Leverage existing monitoring capabilities

O Use pictures and GUT's to simplify the
learning curve.

O Select options on user's behalf

O Support drill-down
0 Packet-level details obtained on request
0 (would like) connection-level info
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Edulab Architecture
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Edulab Instrumentation Tools

O Modified the Emulab web interface to
include experiment monitoring pages

O Users select link or node of interest to
observe characteristics/performance

O Reports information about
0 OS configuration
0 OS performance/load
a Traffic graphs
a Packet traces
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Edulab Instructional Features

O Automated user registration
O Experiment snapshots
OProject scheduling

O Support for virtual nodes
0 Focused on measurement load imposed on nodes.

0 Ignored network cost because we utilized the
Emulab control net - this will need to change to
the GENI measurement plane
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Thank Youl

Questions?
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