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UML as an integration platform for
modeling web service compositions

B The UML models are sufficiently expressive for web
service composition;

® The UML models can be transformed to directly
executable composition specifications; and

B The UML models are independent of the executable
composition languages.
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The five basic control flow patterns
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Additional composition patterns

B Discriminator — control flow pattern. Alternative services
are executed in parallell and the first one to return an
answer Is used.

B Selector — control flow pattern. The choice of alternative
services Is based on QoS selection criteria.

® Data transformations — The data output of previously
executed services needs to be transformed into the
required input of the next service to execute.
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Activity realized by a web service call

<<WebServiceCall>>
Calculate Gas Dispersion Plume
{provider=10ONIC,
wsd |=http://dev.ionics oft.com:8081/axis/services/Cal culateGasDispersionPlume?wsdl,
operation=cal culatePlume,

service=CalculateGasDispersionPlumeService,
portType=Cal culateGasDispersionPlume}
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UML profile for Web Service Composition -
Summary

B Five basic control flow patterns

B Additional control flow: Selection and Discriminator
B Data transformations

B Web service calls

B UML profile for the interface modeling
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Applying the method to an example —
step 1: Preliminary composition model

GasDispersioninterface )

+createGasDispersionMap( plantlD : string, emmisionRate : float ) : base64Binary

( Calculate Gas Dispersion Plume )

( Create Gas Dispersion Map )

o
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step 2: Adjusted composition model

( Input L eakage | nformation >

( Calculate GasDispersion Plume )

( Create GasDispersion Map )

o
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step 2: Adding WSDL details

airportCodel nfo : getWind

<<WebServiceCall>>

Get Wind Information
{provider=CapeScience,
operation=getWind,® ¢
sarvice=AirportWezather,®
wsdl=http:/live.capescience.com/wsdl/AirportWesther.wsdl,
portType=Station}

>~

| windStr : getWindResponse

@ SINTEF

1
Imported WSDL
AirportWeather
" getWind
arg0 : string
<<BusinessService>>
AirportWeather
getHumidity()
getL ocation()
getPressure()
,getSkyConditions()
gersummary()
getTemptratyre()

getvisibility) =~ °*e.

getWind( arg0: string) : string

getWindResponse

return : string
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i leakageDetails : L eakagel nformation

D o

~.
<<transformation>> <<transformation>>| _ _ _ T~
plantld = plantI D; PantID = plantID;

\\
XCooriate:=0;

Y Cooriate :=0;

~

<<WebServiceCall>>

~a
| planti D: GetPlantL ocationSoapin |

Get Plant L ocation

{ provider=e-blana,
wsdl=http://acegis.e-blana.com/PreEmergencyPlanService/ PreEmergencyPlanService.asmx?WSDL,

operation=GetPlantL ocation,
service=PreEmergencyPlanService,
portType=PreEmergencyPlanServiceSoap}

—
—
—_—

v
-—>| pp ; point_and plantld

! coordinates : GetPlantL ocationSoapOut |

N

<<AlternativeServiceProviders>>

<<transformation>>
Get Nearest Airport

point.x = xCoordinate
point.y = yCoordinate

<<WebServiceCal>> <<WebServiceCall>>
L ocateNear estAirport GetNear estAirportCode
{ provider=e-blana}

{ provider=IONIC}

<<transformation>>
emissionRate = emissionRate;

9| airportCodel: airportCode

<<transformation>>
arg0 = icao;

< T
T A\
\l, | airportCodelnfo : getWind |
<<WebServiceCall>> «—""
Get Wind Information - -
{provider=CapeScience, | 9| windStr : getWindResponse |
operation=getWind} ////’
| "
A\ ‘="
<<transformation>> <<ImediateStep>> - T =
origin = point; Parsethewind information ____\l wind|nformation . windl nfor mation |
{ domainObject=ParseWindi nformation} /
l _ ]
/
. /
' v 3
plumelnfo; calculatePlumeRequest
<<WebServiceCall>> _____—-I <
Calculate Gas Dispersion Plume

C

<<WebServiceCall>>
Create GasDispersion Map

~

<<transformation>>
windSpeed = speed;
windDirection = toDirection;

——

| plumel ayer; calculatePlumeResponse |

~.

~

v
| plume ; createGasDisper sionM apRequest |

~.

~

~.

~
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<<transformation>>
plumeGML = calculatePlumeReturn;

~.

|
|
|
|
é | dispersionMap

~~a

: createGasDisper sionM apResponse |
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step 3 :Transforming UML into executable
descriptions

PlantiD =plantiD; [~ ~<
[XCooridte OE ~o
plantiD : GetPlantL ocationSoapin
—
<<WebServiceCall>> <«
Get Plant Location
{provider=e-blana,
wedl=http:acegiseb i e asmxWSDL,

operation=GetPlantl ocation,
service=PreEmergencyPlanService,
portType=PreEmergencyPlanServiceSoap} /=~ __ —

- [ coordinates; GetptantL ocationoapOut |

-ﬂm:gdnt and plantld N
AN

—

<<AltemnativeServiceProviders>> [point.x = xCoordinate <<transformation>>
Get Nearest Airport point.y =yCoordinate lemissionRate = emissionRat

<<WebServiceCall>> <<WebSarviceCall>>
LocateNearestAirport GetNearestAirportCode
{provider=e-blang) {provider=IONIC}

____4 airportCodel : airportCode
I airportCodeinfo; gEWind - <<transformation>>,
_— - arg0 = icao;
«—

<<WebServiceCall>>
—=——=31 windStr: getWindResponse
=

Get Wind | nformation
—

{provider=CapeScience,
operation=getwind)

— N ¥ e
origin = paint; ( Parsethewind information \ \nnndlnformam}:wmdlnformanm
{ domainObject=ParseWindinformation}
| J /
1

—

<<transformation>>

speed;
t windDirection = toDirection;
plumelnfo; calculatePlumeRequest e~ — — — — |

<<WebServiceCall>>
Calculate Gas Dispersion Plume

—_—
——

| plumelayer : calculatePlumeResponse |

i ']
<<WebServiceCall>> . _
Create GasDispersion Map ) [plume ; or eateGasDisper sionM apRequest | [plumeGML = calculatePlumeRetun
] ~
| T~
>3
é |d@as’chgE: createGasDisper sonM apResponse |

r--- N I N N N N N N NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN SN NN SN NN SN NN NN RN NN RN AN AN AN AN AN ..
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step 4: Transforming UML into WSDL

GasDispersionl nterface O

+createGasDispersionMap( plantlD : string, emmisionRate : float ) : base64Binary
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Method supported by transformations
iImplemented in the UMT tool

WSDL

WorkSco

BPEL4WS

Open Source tool available at Sourceforge: gvt-umt.sourceforge.net
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Future improvements

B QoS integration: Modeling, search and discovery, static
VS. runtime.

B Semantic services: Modeling, search and discovery of
services based on precise semantics and well-known
ontologies.

B Immature: Lack of established standards for web services.
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Conclusions

B Reverse-engineering WSDL into UML allows the use of
UML as a common integration platform

@ Tool-supported conversions from UML to executable
workflow descriptions, show that our UML workflow
models are executable

B Our UML profile is independent of execution language

@ The use of UML models improves the documentation and
readability of service compositions compared to low-level
XML descriptions
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