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IMF: Integrated Measurement Framework
ERM: Embedded ReatTime Measurements

LEARN: Programmable Measurements over TexaBased Research Network

IMF Overview

-

-

IMF provides an abstractionof measurementapabilitiesavailable
within the GENI substrateby allowing experimentersto measure
propertieswithin the substratesuchas physicallayer attributes(e.g.

optical or RF power) and performancegparameterse.qg. BER, packet

loss,CPU usage}hrougha unified measuremennterface
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IMF Architecture

-

An experimentslice is createdby instantiatingslivers of resources
from multiple sites and interconnectingthem The data plane of a
slice reflectsthe topologydesiredby user The measuremenblane of
a slice representsthe measuremenfunctions available within the
slice A slice alsohassubstrateenvironmentontrol capability so that

Consumers of Measurement Data

4 )

T User/experimenteools existingoutsidetheslice (ET)

T In-slice functionsthat operateon the measuremendlatain orderto
provideclosedfeedbackloop (SILO)

T Storagefunctions that collect and store the measurementiata for
laterretrieval
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IMF Components

-

the preciseenvironmenbdf a slice may be controlledandmanipulated
)

XMPP Server

MeasurementPubSubModule (PSM)

MeasurementHandler (MH)

Substrate Environment Control module (SEC)

Substrate Control Handler (SCH)

T Tracksubscribeaeguestsrom measuremerdataconsumers
T Recelvepublish eventsfrom the measuremenPubSubModule,
which containmeasuremerdataor metadata

T Allows consumetrto subscribeonly to the measurementlataone
IS Interestedn andreceivesthe publisheddataat the frequency
that the datais generatedthus removing the needfor explicit
polling by dataconsumers

T Translatenformation betweenphysicaltopology of the substrate
andvirtual topologyof theslice

T Presentsa uniform interface to configure and query substrate
measurementapabillities

T Same function as PSM module, but applied to substrate
environmentontrol, ratherthanmeasuremerdatacollection

T Presentsa uniform interfaceto functionsand componentsvithin
the substratéghat canhelp controland manipulatethe experiment
environment
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LEARN: Completed Work and Roadmap
.

CompletedWork
T DevelopedViH for Infinerato measurdBER andopticalpowet
T DevelopedXML -RPCcodeto interfacewith PSMandMH.

T Setupandtestthe XMPP serverandPSM

Roadmap
T Expandthe list of GENI substrateghat can generatemeasurements
andfurtherdevelopthe MH to supportthem
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ERM: Completed Work and Roadmap

-
CompletedWork

T DevelopedVH for Polatisto measureptical powet

T Assistin settingup andtestingthe XMPP serverandPSM

Roadmap
T DevelopSCHandSECfor a variety of substratecontrolcomponents
T FurtherdevelopMH for expandindist of GENI substrates
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Using IMF: An Experimental Use-Case with SILO
4 )
UseCase Run SILO applications
on ORCA-BEN.

SILO. Servicedntegration, control,
and Optimization

T The SILO I\/IeasurementServi;e\& ORCA-BEN
can access IMF substrates to ‘1 | ] [ |1
obtain measurement data or
controlsubstratenvironment

T MH substratesinclude Polatis,
DTN, andCisco(future).

T SCH substrates may include
SOAs, NetFPGAs, programmable

attenuatorsetc b
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