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Motivation s0amig

« SOAMIG (SOA Migration) combines
— Reverse-engineering and migration techniques
— Model-driven software development techniques
— SOA development methods
* Objective
— Definition and application of model driven methodologies and
techniques to software migration into SOA

— Migration by transforming legacy functionality as opposed to
wrapping

GEFOROERT VOM

Project Partners

@ Bundesministerium
. fiir Bildung

und Forschung pro et con
Analyse T’ aM aDE U S 3
P:eeng nnnnnn £ ‘ rr D F F I S Your technology partner




i

UNTVERSITAT W
KOBLENZ - LANDAU

Goal of this presentation

Legacy SOA
Code Service
Model-driven
Development
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Service-oriented Modeling and
Architecture (SOMA)

 SOA development method

* Developed by IBM (official version: 2.4)
» Covers full SOA lifecycle (7 phases)

» Extensible design
— Include additional methods
— Adapt to project needs

5
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SOMA Phases
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SOMA Phases: Focus
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EXTENDING SOMA
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Extending SOMA

 SOMA extended by model-driven

— reverse engineering h
: Requires MDA
— transformation tramework
h J

« TGraph-Approac
— TGraphs
— Java 6 schema

— JGralLab
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GanTT 4

Example: GanttProject

» Open source (eI

Projekt Bearbeiten Ansicht Vorginge Ressource Hilfe
. Hl4tE®l [ op Xt | @25 Q& | [} | 72
project management tool .« geee R

H=) )]

. PR >—< |
¢ G Oa I . GHI‘I};I;{N 1'..‘ Januar 2009

Vorgang | anfeng | Ence |15 ‘15 ‘1? ‘18 ‘19 ‘20 ‘21 ‘22 ‘23 ‘24 |25 ‘25 ‘2? ‘28 ‘29

H [=I-Einleitungskapitel 16.01.09 27.01.0%9 r
- Identlfy and tranSfO rm rT---eslo:gsdqrpe'iben 15.01.09 18.01.09 =
. --Migration schreiben 18.01.09 23.01.09 E
Se rVI CeS to m a n ag e -50A tberarbeiten 23.01.09 25.01.09 ;
--Migration Gberarbeiten 23.01.09 25.01.09 I
--Definitionen tberarbeiten 23.01.09 25.01.09
re S O u rce S -Letztes Review einbinden 25.0L.09 26.01.09

--Zwischenabgabe 26.01.09 27.01.09
+|-S0OMA und Beispiel 27.01.09 17.02.09
+|-Migrations-Methoden 17.02.08 24.02.09
----- Tools 24.02.09 06.03.09
-Fertigstellung Rohversion 05.03.09 07.03.09

4 I

| | Yorgange : 26 Ressourcen : 1




i

UNTVERSITAT W
KOBLENZ - LANDAU

Business Modeling and
Solution Management

» Business Modeling
— Capture business processes
— (not covered in this presentation)

« Solution Management

— Adapt method to project needs

— Develop metamodels
« Java 6 TGraph schema

11
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Identification

4 )
JGralab using

Java6schema  \\/i~as from lega

|dentifi- Speci- Reali- Implem-
cation fication zation entation
4 )

Generate visualization

J

Legacy Java TGraph : L

gacy P Visualization
code Java 6

g e |

GReTL transformation:

S
nextFreeId = resource.getId() + 1;

(S All classes/interfaces -
named *resource* y 12
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GReTL: Transformation (partly)

VertexClass umlClass = createVertexClass ("uml.Class",
" from t : V{Type}"
+ "with t.name = \".*resource.*\" or "
+ " count(t -->{IsTypeDefinitionOf} "
+ " —=>

{AttributedEdge, "IsBreakTargetOf,
"IsContinueTargetOf, "IsTypeDefinitionOf}* "

+ " —-—>{IsMemberOf} —-->{IsBlockOf} "
+ " & {hasType (thisVertex, \"Type\") 2 "
+ " thisVertex.name =~ \".*resource.*\" : false

false }) > 0 "
+ "reportSet t end ");

13
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GReTL RGSU":: Visu HumanRech?JSrgeManager

(HRM) may be able to
implement service

Vi [ Class &
isAbatract = falsa 11: Assaciation
rame = “HumanResourcaManager”

B28: [8A ™ 823 Associalion

227: IsA o 10; Association isAbatraet = uua }"' Aasociation
nama = "Rasourceblanager

13*-1!0@#:*1/22 Assoclaticn o24; Association

w10 Class

815 Assaciation | jgapgiract = false
raame = "HumanResourcs™

-

"] | Class

-Association | jspbairact = false
name = "CustemPropartyEvent”

82 Association

Wi w | clas v | |  Cla=s
af: Association mgug[ o2 Association a9 Association | mAkRstrac = fase wARBITACE & us )a? Associalon | mAhasiract s fue a6 Association
Prnpcﬂhwum name = "CustomPropertylmpl” namae = "CustomProperyManager nama = "GPUndoManager”
p25: Azsocialion 14: Asgociation p3: Association
r r
ws | Class wh | Clags
EADSIract = true iBADEIrAGL = s
name = "Role® nama = "CustomProperyDaefinition”

14
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Specification

|dentifi- Speci- Reali- Implem-
cation fication zation entation

» Support development
of Service Design

—e.g. Service Messages

4 GReQL query:
HRM -->{hasMethod} method
-->{hasParameterType} | v
" ->{hasReturnType} type I.T.%‘gg Parameters
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GReQL Query: Retrieve Method
Parameters and Returntypes

let classname :="HumanResourceManager" in tup (
from hrmClass : V{ClassDefinition}, usedType : V{Type, BuiltInType}
with hrmClass.name = classname and hrmClass

<--{IsClassBlockOf}<--{IsMemberOf} <--{IsParameterOfMethod} <--
{IsTypeOfParameter} [<-—-{IsTypeDefOf}] usedType

reportSet (hasType (usedType, "BuiltInType")) *?
usedType.type : theElement (usedType<--&{Identifier}) .name end,

from hrmClass : V{ClassDefinition}, usedType : V{Type, BuiltInType}

with hrmClass.name = classname and hrmClass
<--{IsClassBlockOf} <--{IsMemberOf} <--{IsReturnTypeOf} [<--
{IsTypeDefOf}] usedType

reportSet (hasType (usedType, "BuiltInType")) *?
usedType.type : theElement (usedType<--&{Identifier}) .name end)

16
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Specification: Results

&

alava Classs
(3 HumanResource

wserviceProvider»
=¥ ResourceManagementProvider

uservicespedifications
IResourceManagement

nu,
[

- areBventsEnabled : boolean = true;

- email : String ="";

- function : int

- myDaysOffList: DefaultlistModel = new DefaultlistMocdel ();
- custamFields : Map

- phone : String =
- myRale : Role \
- myManager: HumanResourceManager

IResourceManagement
g add ()
% getByld ()
g3 remove ()

I

I zMessages
| esourceManagementRequest

§% add ( resource : ResourceManagementRequest ) @ Boolean

7| g2, 0etByld ( id : Integer ) : ResourceManagementResponse

é3 remove (id . Integer ) : Boolean

eparameterTypes
= HumanResourceEntity
\ -id - Integer

- name : String

5]

«lava Class»
(9 HumanResourceManager

+ HumanResourceManager(Role)
+ newHumanResource()

+ create(String, int)

+ add(ProjectResource)

+ addCustomField({CustomPropertyDefinition)
+ checkCustormnField (String)

+ remowveCustomField(String)

+ getByld(int)

+ getResources()

+ getResourcesfrray()

+ remove(ProjectResource)

Code

- resource : HumanResourceEntity

- phone : String

- email : String

emessages
# ResourceManagementResponse

zderives

- resources : HumanResourceEntity [*]

Bl glava Classs

{3 HumanResource

Service Design

17
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. : |dentifi- Specifi- Reali- Implem-
Realization

» Explore how to implement the service

Dependencies

GReQL query:

HRM -->{Uses} class
N\ J 18
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GReQL Query: Dependencies

|from hrmClass : V{ClassDefinition}, hrmMethod : V{MethodDefinition}, usedType : V{Type}
with hrmClass.name = "HumanResourceManager"

and hrmClass <--{IsClassBlockO0f} <--{IsMemberOf} hrmMethod
and (hrmMethod (

(<--{IsBody0fMethod} <--{IsStatementOfBody}

(<--{AttributedEdge, “IsBreakTargetOf,~IsContinueTargetOf, "IsTypeDefinitionOf})*
<--{IsDeclaration0fInvokedMethod} . .
-->{IsMember0f} --»>{IsClassBlockOf} method invocations
) | (

<--{IsParameterOfMethod} <--{IsTypeOf}+

<--{IsTypeDefinitionOf} method parameters
) | (

<--{IsBodyOfMethod} <--{IsStatementOfBody}

(<--{AttributedEdge, ~IsBreakTargetOf,~IsContinueTargetOf,~IsTypeDefinitionOf})*
<--{IsTypeOfVariable} <--{IsTypeDefinitionOf} local variables

) I -

<-- {IsReturnTypeOf} <--{IsTypeDefinitionOf} return types

)
) msedlype ok himClass—(—(
<--{IsClassBlock0f} <--{IsMemberOf}

<--{IsFieldCreation0f} <--{IsTypeOfVariable} fields
<--{IsTypeDefinitionOf}
) | (

(<--{IsSuperClass0fClass} | <--{IsInterfaceOfClass})

f——{IsTypeDefinitionOf} superclasses
’ E<i-{IsC1assB'Lock0f} <--{IsMember0of})+ local classes
) dsedType
repoitSet theElement (usedType <-- & {Identifier}).name, typeName (usedType) 19

end
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Realization:
Result of Dependencies Query

{CustomProperty, OutputStream,
CustomPropertylListener,
CustomPropertyDefinition,
HumanResourceManager, CustomPropertyManager,
ArraylList, EventObject, ResourceView,
Iterator, Resourcekvent, ResourceManager,
HumanResource, GPUndoManager, String,
ProjectResource, GanttDaysOff, GanttCalendar,
Role, CustomPropertyEvent, HashMap}

20
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Realization:

Visualization of Dependencies

zJava Interfaces

zJava Interfaces

3 CustomPropertyManager €9 ResourceManager ExJava Class=
«zlava Classs = ResourceEvent
(3 PropertyTypeEncoder ™, A 7
Teelguses RN r aUses "
«avaInterfaces = use T . H 0
3 CustomProperty Rt ..,,f__ "“v,‘h ., f.r' - zlSEs — zJdava Interfaces
e L . S " I 3 ResourceView
o «Java Classe» A —eem
o =Java Interfaces: - gUSEs ____ o a-m--=m=o c] HumanResourceManager T
CustomPropertyDefinition [~~~ T P ===
herty cuses - e o " zJava Interfaces
i e < ~, zUSes © Role
«lava Classs e A \\\
(3 CustomPropertyDefinitionImpl =" zlSEs ,_,f; s=Use= " o
y-das [ ) ey «Java Classs
sJava Interfaces «Java Classs «Java Classs «Java Classs (3 GanttCalendar
3 GPUndoManager (3 ProjectResource (3 HumanResource (® GanttDaysOff

21
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Implementation

» Transform legacy code into service

Implementation
TGraph Service
Java 6 iImplementation
(
Generate Java code jrginiapscypsrihiat
using GReQL query T ——
result —
& J ’
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Service Implementation

@WebService (name = "IResource", targetNamespace =
"http://ProjectManagement/ResourceProvider/")

@SOAPBinding (parameterStyle = SOAPBinding.ParameterStyle.BARE)
@XmlSeeAlso ({
messages.ObjectFactory.class,
projectmanagement.resourceprovider.ObjectFactory.class,
parametertypes.ObjectFactory.class

b

public interface IResource {

@WebMethod (action =
"http://ProjectManagement/ResourceProvider/addResource/")

@WebResult (name = "IResourceaddResourceResponsel",
targetNamespace =
"http://ProjectManagement/ResourceProvider/", partName =
"Parameterl")

public boolean addResource (

@WebParam(name = "IResourceaddResourceRequestl",
targetNamespace =
"http://ProjectManagement/ResourceProvider/", partName =
"rsc™)

ResourceMsg rsc);

@WebMethod (action =
"http://ProjectManagement/ResourceProvider/getResource/")

@WebResult (name = "IResourcegetResourceResponsel",
targetNamespace =
"http://ProjectManagement/ResourceProvider/", partName =
"Parameterl")

public ResourceMsg getResource (

@WebParam (name = "IResourcegetResourceRequestl", targetNamespace =

"http://ProjectManagement/ResourceProvider/", partName =
"rsch)
Resourceld rsc);

@WebMethod (action =
"http://ProjectManagement/ResourceProvider/deleteResource/")

@WebResult (name = "IResourcedeleteResourceResponsel",
targetNamespace =
"http://ProjectManagement/ResourceProvider/", partName =
"Parameterl")

public boolean deleteResource (

@WebParam(name = "IResourcedeleteResourceRequestl",
targetNamespace =
"http://ProjectManagement/ResourceProvider/", partName =
"rsc™)

Resourceld rsc);

@WebMethod (action =
"http://ProjectManagement/ResourceProvider/importResource/")

@WebResult (name = "IResourceimportResourceResponsel",
targetNamespace =
"http://ProjectManagement/ResourceProvider/", partName =
"Parameterl")

public boolean importResource (

@WebParam(name = "IResourceimportResourceRequestl",
targetNamespace =

"http://ProjectManagement/ResourceProvider/", partName
“file“)
ResourceFile file);

23
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Service Deployment

» Deploy Services to
customer
environement

* Regression Testing

() Web Services Explorer &3 =0
‘Web Services Explarer =) 2
5. Navigator | Actions @
& WSDL Main @ . |+
= A hitp://localhost:9081/WebServices Invoke a W5DL Operation Source
= % ResourceManagement
e EESZ‘SKEME”EEE“E"WD“B Enter the parameters of this WSDL operation and click G to invoke.
a
@ remove Endpoints
) B getbyld http://localhost:9081/ WebServiceSavePaintHttpRouter/ResourceManagement +
= 2 http://localhost:0081 /WebServiceS,
= 72 ResourceManagement
=@ IRescurceManagementPort ~ Body
@
& remove + IResourceManagementaddRequestl [ nil? =
@ getByld
* resourceParameter
id integer
1
name string
Andreas Fuhr
phone string
0160/123456 —
email string
afuhr_at_uni-koblenz.de
i Status
-
Source [
~ Body =
IResourceManagementaddResponsel (baclean): true I
L i r 4 m

24
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Thank you for
your attention!
| L
Questions?

Model-driven
. software migration
iInto SOA

SOA
Develop-

ment




