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IMF: Integrated Measurement Framework
ERM: Embedded Real-Time Measurements

LEARN: Programmable Measurements over Texas-Based Research Network

IMF Overview

IMF Components

Using IMF: An Experimental Use-Case with SILO 

IMF Architecture

LEARN: Completed Work and Roadmap

ERM: Completed Work and Roadmap

XMPP Server
�‡Tracksubscriberequestsfrom measurementdataconsumers.
�‡Receivepublish eventsfrom the measurementPubSubModule,

which containmeasurementdataor meta-data.

MeasurementPubSubModule (PSM)
�‡Allows consumerto subscribeonly to the measurementdataone

is interestedin and receivesthe publisheddataat the frequency
that the data is generated,thus removing the needfor explicit
polling by dataconsumers.

�‡Translateinformationbetweenphysicaltopologyof the substrate
andvirtual topologyof theslice.

MeasurementHandler (MH)
�‡Presentsa uniform interface to configure and query substrate

measurementcapabilities.

SubstrateEnvironment Control module (SEC)
�‡Same function as PSM module, but applied to substrate

environmentcontrol,ratherthanmeasurementdatacollection.

SubstrateControl Handler (SCH)
�‡Presentsa uniform interfaceto functionsandcomponentswithin

thesubstratethatcanhelpcontrolandmanipulatetheexperiment
environment.

CompletedWork
�‡ DevelopedMH for Infinerato measureBERandopticalpower.
�‡ DevelopedXML -RPCcodeto interfacewith PSMandMH.
�‡ SetupandtesttheXMPPserverandPSM.

Roadmap
�‡ Expandthe list of GENI substratesthat can generatemeasurements

andfurtherdeveloptheMH to supportthem.

CompletedWork
�‡ DevelopedMH for Polatisto measureopticalpower.
�‡ Assistin settingupandtestingtheXMPPserverandPSM.

Roadmap
�‡ DevelopSCHandSECfor avarietyof substratecontrolcomponents.
�‡ FurtherdevelopMH for expandinglist of GENI substrates.

Consumers of Measurement Data
�‡User/experimentertoolsexistingoutsidetheslice(ET)
�‡ In-slice functionsthat operateon the measurementdatain order to

provideclosedfeed-backloop (SILO)
�‡Storagefunctions that collect and store the measurementdata for

laterretrieval

IMF provides an abstractionof measurementcapabilitiesavailable
within the GENI substrateby allowing experimentersto measure
propertieswithin the substrate,suchasphysicallayer attributes(e.g.
optical or RF power)and performanceparameters(e.g. BER, packet
loss,CPUusage)througha unified measurementinterface.

An experimentslice is createdby instantiatingslivers of resources
from multiple sites and interconnectingthem. The data plane of a
slice reflectsthe topologydesiredby user. The measurementplaneof
a slice representsthe measurementfunctions available within the
slice. A slicealsohassubstrateenvironmentcontrol capabilityso that
thepreciseenvironmentof a slicemaybecontrolledandmanipulated.

Use-Case: Run SILO applications
onORCA-BEN.
SILO: ServicesIntegration,controL,
andOptimization.

�‡ The SILO MeasurementService
can access IMF substrates to
obtain measurement data or
controlsubstrateenvironment.

�‡ MH substrates include Polatis,
DTN, andCisco(future).

�‡ SCH substrates may include
SOAs, NetFPGAs,programmable
attenuators,etc.


