Automated Protocol Mediation

Overview

Today's software systems, and systems of systems, are increasingly developed by composing
existing and independently-developed components. Such components often interact using
different application protocols and are implemented on top of heterogeneous middleware, which
hamper their interoperation. While existing approaches to interoperability consider either
application or middleware heterogeneity separately, we argue that in real world scenarios this
does not suffice: application and middleware boundaries are ill-defined and solutions to
interoperability must consider them in conjunction.

We propose such a solution, which solves cross-layer interoperability by automatically
generating parsers and composers that abstract physical message encapsulation layers into
logical protocol layers, thus supporting application layer mediation. Further, whenever possible,
the framework automatically synthesizes the appropriate protocol mediators between interacting
components based on the reasoning about the components' functional and behavioral
semantics. % To demonstrate the validity of our approach, we show how the framework solves
cross-layer interoperability between existing conference management systems.
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<?xml version="1.8" encoding="utf-8"7>
<application name="RegOnline">
<operation=Login=/operation>
<pperation=>GetEvents</operation=
<extension=
=ext path="/" oper="#:Request">
=identifier=org.ambientic.cam.staticpc.http.HttpRequest=/identifier
=/ext>
<ext path="/" oper="*:Response"=
<identifier=org.ambientic.cam.staticpc. http.HttpResponse=/identifie
= /ext>
<ext path="/body" oper="#:Reguest">
<identifier=org.ambientic.cam.staticpc.soap.SoapEnvelope</identifie
= /ext>
<ext path="/body" oper="#:Response'>
<identifier=org.ambientic.cam.staticpc.soap.SoapEnvelope</identifie
=/ext>
=ext path="/body/bedy" cper="Login:Reguest'>
=identifier=org.ambientic.cam.dynamicpc.wsdl.WsdMessageFactory=/id
=gescription=regonline.wsdl=/description=
=content=com. regonline.api.Login=/content=
=/ext>
=ext path="/body/bedy" cper="Login:Response"=>
<identifier=org.ambientic.cam.dynamicpc.wsdl.Wsd\MessageFactory=/id
<description=regonline.wsdl=/description=
=content=com. regonline.api.LoginResponse=/content>
=/ext>
<ext path="/body/body" ocper="GetEwvents:Request">
<identifier=org.ambientic.cam.dynamicpc.wsdl.WsdMessageFactory=/id
cdecrrintinnsrennnline wedle/decrrintinn=

~Atomic Parsers & Composers

org.ambientic.cam.staticpc.soap.SoapEnvelope
org.ambientic.cam.dynamicpc.json.JsonLearnFactory
org.ambientic.cam.staticpc.http.HttpResponse
org.ambientic.cam.dynamicpc.wsdl.WsdIMessageFacton
org.ambientic.cam.staticpc.http . HttpRequest

~Combined App. & Middleware P. & C.

Login:Response
GetEvents:Request
Login:Request

Ml GetEvents:Response

rMessage samples:

| Add | | Remove

=

¥ (W) head : org.ambientic.cam.staticpc.http.ResponseHead
() status : java.lang.Integer
@ version : java.lang.String
v (% optionalHeaders : java.util.List
@ name : java.lang.String
@ value : java.lang.String
¥ (&) body : org.ambientic.cam.staticpc.soap.SoapEnvelopeGetEventsResponse?

@ header : byte[]

@ description : java.lang.String
(&) hidden_content : java.lang.Object
v () content : com.regonline.api.CetEventsResponse
v (&) getEventsResult : com.regonline.api.ResultsOfListOfEvent
(A success : boolean
@ message : java.lang.5tring
v (&) data : com.regonline.api.ArrayOfAPIEvent
¥ (B apiEvent : java.util.List

@ id : int

() HrtpResponseGetEventsResponse2 : org.ambientic.cam.staticpc.http.HitpResponseGetEventsResponse2

v (&) body : org.ambientic.cam.dynamicpc.wsdl.WsdIMessageGetEventsResponse2GetEventsResponse

The event ontology , which we defined by extending eBiquity ontology is the following:
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documents/software/ccl-Mediation-Framework/amiandomodel.xml
documents/software/ccl-Mediation-Framework/regonlinemodel.xml
documents/software/ccl-Mediation-Framework/event.owl
http://ebiquity.umbc.edu/ontology/
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Q <http:/ febiguity.umbc.edu/ontclogy/ person.owl#Person>

W oruIs ReEsuurce
owl:versioninfo

rdfs:comment : Literal

rdfs:isDefinedBy : rdfs:Resource
rdfs:label : Literal

rdfs:seeAlso : rdfs:Resource

AIX

owl:Thing

ey

. Event

EventSeries
[ speaker :

B abstract :

string[0..1]
I endDate :

dateTime[D..1)
M location : string[0..1]

M startDate : dateTime([0..1)
I title : string[1..1]

W uri: anyURI[D..1]

[ host : <http://ebiquity.umbc.edu/ontology/person.owl#Person>[0..1]
[ isPartOf :

<http://ebiquity.umbc.eduontologyfperson.owl#Person=[0..1]

‘bod”

2 ipoeuuoed

<Req, RegOnline:GetEvents>

%ﬁ%ﬂof

. EventSeries

[ defaultHost : <http://ebigquity.umbc.edu/ontology/person.owl#Person=[0..1]
[ includes : Event

I defaultDay : string[0..1]

M defaultEndTime : xsd:Time[0..1]
M defaultLocation : string[0..1]

M defaultStartTime : xsd:Time[0..1]
M description : string[0..1]
M cndDate : dateTime[0..1]
I startDate : dateTime[0..1]
I title : string[1..1]

‘EventRead>
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