Prototyping SCA Transceiver APIs
using a generic reasoner API
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Advantages of using OWL

« OWL lets us use a reasoner
» Checking for consistency is possible
» Querying the specification is feasible
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UML - OWL Mapping

Class, property owned [JOEEE
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UML - OWL Mapping
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Transceiver API’s UML - OWL Mapping

UML Elements OWL Elements

Waveform Thing -> Object ->
Application Component ->
Waveform Application
=Nl inefelpiige]l B Thing -> Process -> API
-> TransmitControlAPI
Transmit Thing -> Process -> API
DataPush ->
TransmitDataPushAPI
Transceiver Thing -> Object ->
Subsystem Component ->
Transceiver

I 1aE a8 @ e Tplpl=IN Thing -> Object ->
Component -> Transmit
Channel
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Transceiver API’s UML - OWL Mapping

UML Association OWL Property

Dependency implementsAPI
Association useAPI

Consistsof usedBy
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Checking for Consistency

==gcore featura==
Transmit Channel

==Canstraint== MaxCycled : LLong

==onstrairnt== MaxTxCycleProfile . LULong
==izonstraint== MaxTransmitStatAnticipation © Latency
==Canstraint== MinT ransmitStopAnticipation | Latency
==onstraint== TransitTimeFProfilefAccuracy | Latency
==izonstraint== CarrierFregquencyAccuracy . Freguency
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setTransmissionStopTimed
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==feature concept== ==feature concept==
Transmit Baseband FIFO LUp-conwversion Chain
==|mplicit== BasebandFIF OSize : ULong ==Zzaonstraint, == Maxl JpConversionlatency : Latency
==|lmplicit== TuningStartThreshaold : ULong ==zonstraint== MaxTuningDuration ;. Latency
==lmplicit== Owearflowbd itiogation : Boalean ==Constraint== MinFReactiwationT ime : LILong

==|mplicit== MaxPushedFacketS&ze : LILong
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Checking for Consistency

Description: TransmitBasebandFIFO

Equivalent classes

Superclasses
£ Component
CisSubComp exactly 1 TransmitChannel

Inherited anonymous classes

Members
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Inconsistency Error Message
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° InconsistertOntologyException: Cannat do reasoning with inconsistent antologies!
Reason for incansistency: Inclividual fity: fece neu edu crf&SDROmolagy owlTEF has morethan 1 values fr property kit fiece neu.edu cri&SDRORtolagy ovwikisSubCamp violsting the cardinalty restriction
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Querying the API

 Using SPARQL to write queries

° Sample Query
= query to return the instances that implement API’s, that
are Iin turn used by the Waveform Application object

Query Syntax
# prefix declarations
PREFIX foo: <http://example.com/resources/>
# dataset definition
FROM ...
# result clause
SELECT ...
# query pattern
WHERE {

}
# query modifiers
ORDER BY ...
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Query and Result

« SELECT 2C ?A
WHERE { 7C :implementAPI ?A}

Results
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Conclusions

- Advantages of having an Ontology based API,
written in OWL In addition to a UML
specification

« Automatic testing using a reasoner

- The advantages of complementing the power of
UML with that of OWL.



Future Work

« prototyping the various API’s of the SCA in OWL,

 checking for inconsistencies in not only the
assoclations but also the dependencies that
exist in UML,

- Implementation of the single ontology-based
API that will allow for mapping any of the
existing UML specified APIs to the CRO ontology.



Questions?
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Thank you
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