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01 Introduction
Problem Statement

Current service management support is insufficient
A lot of services in modern service-based business systems

Applied service description models are insufficient (syntactic focus)
AAdditionaI information is needed
APresented in an informal and not machine processable manner

Service search & consumption requires a lot of manual intervene

Existing research and development efforts are not applied in industrial practice
Provide sophisticated frameworks for semantic service description
BUT: Do not consider the cost-effective creation of semantically enabled service descriptions
Unaffordable to migrate existing service infrastructures to proposed frameworks

© 2011 SAP AG. All rights reserved. 4




01 Introduction
Motivating Example

Service Search via Enterprise Service Workplace

—
Features

E The Creste Sales Orderrequest message reguires the following data a3 input:
[ ]
i

At header level: l
@ Customer number (zold-to party in the back-end system) (BuyverParty -= InternalD element)

At e level:
& Material number of product (Product node -= InternallD element)
@ Reqguested delivery date for the product (Scheduleling -= DeliveryPeriod = StartDateTime element)
@ Reqguested delivery guantity for the product (ScheduleLine -= Quartity element)

Error Handling

Fc

E Mote: The back-end system checks that the data for the CashDizcountTerms element in the request message matches the settings of the
A Forward Error Handling

il

The Confirm Sales Order outhound operation supports Forvard Error Handling (FEH). The following error categories are used:
Bl & DCE Determination and conversion error
@ FRE: Processing error
S @ PRE.ICEKEY: Wey error
@ FRE.TEE: Temnporary error

R For maore information skbout individusl ereor categories, see the code list for the global data type LoghemCategoryCode
Integration
Ci This operation belongs to the Ordering In inbound service interface.

Hotes on SAP Implementation
Enhancements

The follosying Buziness Add-Ins (Badis) are available for this operation:
® SLS_APPL_SE_POCRTRG
& BADI_PUR_SALESCORDER

ES Bundies

Thiz operation iz contained in the following ES Bundles:
& ftem Unigue Identification
& Oroer To Cash
® Order to Cash for Fashion

e e
® For schemefgencylD = 3 (EAN), the data inthe eternaliD-= Coptexifield iz interpreted as an EAN number (scheme & gencyIly -
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Necessary. Manual
consideration of
provided information
A lot of manual
intervene

Require expert
knowledge
Hampers effective
use of services

Need for more
sophisticated service
descriptions which
enables automated
processing and more
precise query
languages




01 Introduction
Solution Approach (1)

Leverage (SOA) Governance Models Componer
Taxonomy
[SalesOrderProcessmg ]___'_“
. . Process Component ‘\___\ Enterprise
Governance models are organizational ? o e
structures common in industrial service e oz,f}‘, SalesOrderPSg 1 esOndert
i n f r a St r u Ct u r e S : [S — Sordeﬂ?em } ;{/ ?5 ervice Inter face/
A Definition of patterns and guidelines e g i S (Saesorder
/:,;--L CreateRequestConfirmation_In
A Ensure compatibility and interoperation EaleGOrderIrwﬁ};r;.e;;;mJ i1l ; Operation
Quality management process enforce [ AW\ | (Smontemymauen e )
model compliance (governance /AN ety
process) (Farr
Provide a lot of implicit knowledge (e
about organized services o

Enforced compliance enable automated

‘i
aC C e S S Communication E
Pattern

Request - Couﬁrmation)

Figure: SOA Governance Model for Enterprise
Services
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01 Introduction
Solution Approach (2)

Explication of implicit knowledge

Transfer implicit knowledge of Governance Models into explicit representation

Definition of an appropriate metamodel
Access and transformation via automated process

Use of appropriate storage and querying technologies to enable better service management

Improved Service|[lmproved Service||lmproved Service
Discovery Consumption Composition

enabled
i

[ More Structured Service Search j

uses

Storing and Querying

new infrastructure
-

r
derived from . . o ses
Enriched Service Description Metamodel J(L

store generated

# Automated}

.

Technology “ervice oﬂ Process
E descriptions A + process
| uses =y
&0 .
g { Go;/lerga{lce RESTful
@ ode fetermines . s
2 J determines Service Artifacts
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01 Introduction
Outline

The presented work provides
AAn infrastructure to create richer service descriptions at minimal costs
AA proof-of-concept implementation for RESTful services using the OData protocol

Outline of remaining presentation
ADiscussion of related work

ADetaiIed introduction into conceptual design
AShort overview about implementation details
APresentation of Evaluation results
ASummary and Conclusion
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Requirement

Candidates

Used Technologies

Enriched Service
Description
Model

Representation
Language

Storage and

Querying
Facilities
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Semantic Web Frameworks
(OWL-S, WSMO, SAWSDL)

Technical Description Models
(WSDL, WADL, OData)

Business Description Models
(USDL, WS-*)

Relational Data Bases &
SQL

Triple Stores &
SPARQL

SAWSDL
- OData
USDL

Triple Store
— &
SPARQL
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03 Conceptual Design
Top-Level Application Design

defined / Enriched Service
Governance above /° Assignment targets Description <
Model Rules / Metamodel ®
_—— A - o
3
(2]
0 = 2
E defined above = % RDF(S) _
S g S Transformation
= 9] @
© 5 <) A
s
2
A I | A 4 éh
- operates _ z
RESTiul Web LL on Extraction creates | Enriched Service _
) M Process i ipti D :
Services RIS Triple
- Store
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03 Conceptual Design
Assignment Rules

Two types of roles:
For structured information

Source Artifact Target Concept
ar(EntityType) = { EntityType}
ai( EntityType.Name) = { EntityType.hasName}
am ( EntityType. Property) = { EntityType.has Property}
For structured information

...................................................

Eir Technical Information ‘i E Protocol Information | i Business Object i !
i explicit | | i implicit 5 i Assignment i Available
I o o o o e N g I . . . . ]
| 7 7 \ RN L impli i ' Description;
I [ / Ny . g 1
| ! A ) ~ \ Artifacts !
R 7 —— oo PR ’
I"_ __________ lr ________________ ;I-’-’ ___________________ "'- ___________ 1 _____________________ '_ ___________________ 1
i I . rs i
i V / v" ! Service Capability !
; EntitySet / ! Handle Sales Order |
| Y / >[ POSTMethod ] I ‘ |
: Sales Order Iy . H A i
. e [ 1 I 1
: 8 i \ CreateFuncti ]_ / Generated |
: l —~~__>| reateFunction f--- ; |
: \\\ \ & - Enriched |
| ““*-y[ C ollcctiochsourcc] Desc. Model
! Elements |
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03 Conceptual Design
Enriched Service Description Model

—& Enriched Service Description Metamodel ¢—

, I ,

Functional Technical Search
Description Description Optimization
What does the service How to use the service? How can the service
do? A Service resources search be facilitated?
A Functionalities A Datatypes A Resource types
A Capabilities A Applicable (HTTP)
A Basedon OData and methods
A Based on USDL USDL (Technical
(Functional Module) Module) A Externalize protocol
knowledge
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04 Implementation
Technical Architecture

Frontend

Governance
Model ,

g 2
\_(— Assignment Extractor

/

RESTful ‘ Rules Impl. | Enriched
/XML %/ >l Description

controls

Web Service / Documents XML Techn.
e Separated
\_ Thread Y,
4 Il Java / Transformer |
Trarlljsformation Reflection /" rpE
rocess Triples Separated
\ Thread )

Jy stores
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Scenario-based Evaluation (1)

Services for Customer

Shop A  ShopB  Shop C Mgt?
O == Services for Sales Order
n 0E O0Om Mgt?

Are the services
combinable?

orders
-
'«
ojur
orders
-—
i i
D Se—
ojul
orders
-—
-
‘oJul
y

i

Developer

select ?

!
1
1
!
1
I
1
1
I
1
]

Z
o)
f 1
5 : of Web Service |
S \ ! !
S |72} \ 1 1
L \ 1 1
177] \ 1 !
2 \ i /
gg \‘ [} ’l
\ . .
CRD | uses Enterprise | based | Business
uses e S I Service on | Object

Wholesaler
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05 Evaluation
Scenario-based Evaluation (2)

[ .| SAP Data Service RDF Repository =HACHL X
File
75 (5] QuenyPerspective | (5 Service Process Rep Listing 5.1 SPARQL implementation of Queryl

Search Parameters

Select Query Type:  Structural Query 1 PREFIX rdf:<http:/ www.w3. org/ 19.99 J02/22 -1 df—s:.'ntax. —nszE>
2 PREFIX esdm:<http://www.sap.com/sapdataprotocol/rdf—s#>
Business Object Structure 3 SELECT 7service 7servicelUri WHERE '{
Customer Name 4 7service rdf:type esdm:Service
Customer 5 7service esdm:hasUri 7servicelUri
Add 6 7service esdm:hasTechnicallnterface Tinterface
|ﬁ| 7 Tinterface rdf:type esdm:Hesourceﬁasedlnteri'ace
8 Tinterface esdm: haslmplementationSpecification 7spec
Supported Functions 9 ?7spec rdf:type esdm:ODataArtifactExtension
/IRead [V|Create [|Update [IDelete 1y ?gpec esdm: hasEntityType ZentityType
Properties 11 TentityType esdm:hasName "Customer”
Firstname | Name Lastname 12 TentityType esdm:isTopLevelType "true”
Lastname Type  String 13 TentityType esdm: hasProperty 7propl
@ [Delete] 1-:1 :propl ,E:\sdm:has_‘{ame "Firstname”
15 TentityType esdm: hasProperty 7prop2
Additional Parameters 16 Tprop2 esdm:hasName "Lastname”
Request Type 17 TentityType esdm:hasProperty 7prop3
Response Type 18 7prop3 esdm:hasName "Supplierld”

19 TentityType esdm:hasNavigationProperty ?navPropl
Search 20 TnavPropl esdm:hasName "Addressinformation”
21 TentityType esdm:hasNavigationProperty ?navProp2

22 TnavProp2 esdm:hasName "CommunicationData”

23 TentityType esdm:hasNavigationProperty ?navProp3
24  TnavProp3 esdm:hasName "MarketingAttribute”

25 }

© 2011 SAP AG. All rights reserved.




05 Evaluation
Scenario-based Evaluation (3)

Results

Solution approach provides substantial benefits in comparison to existing
technologies

Precise selection of appropriate service
No manual inspection of informal descriptions needed

Complexity of the provided Enriched Service Description Metamodel allows
different query types:

Search for structural and functional features
Search for semantic service behavior
Support for service composition
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05 Evaluation
Performance and Scalability

Test Data Set

Service Number | Generated Triples | Elapsed Time
SAP Test Services 105 417 175 4h 21s
Scenario Test Services 7 17513 12 min 44 s
Total 112 434 688 4 h 13 min 5s
Single Service 3882 Imin 16s
Results

Scalable processing (overall mean: 85.69 ms)
High performance (highest execution time: 239.5 ms)

Reliable results (low standard deviation)
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Summary and Future Work

Conclusion

Governance information can be used to achieve richer and more structured
service descriptions

Automated extraction for concrete service allows the creation at minimal costs

Significantly improved service search and consumption techniques can be
supported

Possibilities for Future Work:

Performance improvements (other triple store, query optimization, SPARQL-to-
SQL rewriting)

Sophisticated frontends

Framework to integrate other types of governance information and services
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Links

Presentation online

PDE and PPT (with animations)


http://www.igelundbaer.de/files/ISWC11_Draft_Automated_Generation_of_Semantic_Service_Descriptions_by_Leveraging_on_Service_Governance_Models.pdf
http://www.igelundbaer.de/files/ISWC11_Draft_Automated_Generation_of_Semantic_Service_Descriptions_by_Leveraging_on_Service_Governance_Models.zip
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