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,Business Information Systems: Grid-based Integration and Orchestration®

Project Funded by german Federal Ministry of Education and Research in the
context of the German Grid initiative (D-Grid)

Prove the feasibility of Enterprise Application Integration using Grid
technologies

Provide Grid utilization and (D-)Grid participation for SMEs
Provide a generic Grid-compatible orchestration solution

Focus: originally business workflows, but also regards scientific workflows

Application scenarios: call center, machine construction, flood simulation (new,
provided by GDI-Grid)

* Trustworthy collaboration and business models for Grid Providing
* Orchestration-as-a-Service (OaaS)

= Utilization of industry standards (e.g., BPMN, WS-BPEL)

* Integration with widespread technologies (e.g., ActiveBPEL)




Overview:

= Grid Workflow Management

= BIS-Grid Engine Architecture

= Scientific vs. Business Workflows

= WS-BPEL for Scientific Grid Workflows

= WS-BPEL Patterns and Job Submission

* Future Work



Gridl WorkilowiEn

= Coordinate multiple job
submissions over heterogeneous
resources

* Provide high-level abstractions
over distributed computations in
the form of service orchestration

» Let users concentrate on their
(scientific) application

= Abstract from technical non-
domain-specific aspects

= Resource management
= Job scheduling
* Details of data transfers
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BIS-Grid En

UNICORE/X Service Container WS-BPEL Engine
UNICORE 6 ActiveBPEL

—» UNICORE Atomic Services

use BIS-Grid Service Extensions l )
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3 4——1 & Third-Party Services

Services Workflow Instances

Realized as UNICORE 6 Services, uses an arbitrary WS-BPEL engine (ActiveBPEL),
provides workflows as WSRF-Grid services, supports RBAC (SAML, XACML), open

source
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Business workflows
= Control-driven
= Role-centric (RBAC, elaborate role models)

= Handling of information (small workflow data stored in process variables during
workflow execution)

= Service provisioning (guaranteed completion, provided results as advertized)

Scientific workflows

= Data-driven (implicit control flow, activity starts when data available)
= User-centric (rights are often associated to persons directly)

= Handling of voluminous data (also third party transfers)

= Experiment implementation (importance of monitoring and workflow evolution
caused by knowledge aquisition)

Similarities

= High-level view on the overall behavior of complex distributed applications
= Abstraction from technical details

= Capture and reuse domain knowledge/expertise

= Automate execution as far as possible OFFIS. TU oae©
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= WS-BPEL provides a single high-level abstraction for complex
distributed applications in the form of reusable orchestrations of
services (programming in the large)

= WS-BPEL descriptions represent and preserve reusable domain
knowledge from a service orchestration view

= As a de facto industry standard WS-BPEL is well-supported by
various tools for modeling and execution, and can also integrate
other WS-* standards

* Netbeans and BPMN for workflow design
= ActiveBPEL as workflow engine
* Possibly WS-HumanTask and BPEL4People for human interaction

= WS-BPEL addresses many of the general requirements of
scientific workflow execution (next slide)
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= Modularity and composability (e.g., to provide sub-workflows as WS-BPEL
standard activities on a higher level of abstraction)

Engine,
= Monitoring (e.g., inspection of intermediate results of long-running WS-BPEL
processes) Event
Handlers
= Error handling and fault tolerance at design-time and run-time )
(e.g., when sub-experiments fail) WS-BPEL

> (at design-

= Adaptability at design-time and run-time (e.g., when the time)
underlying resource infrastructure changes)

= Domain-specificity (e.g., modeling must respect that users of Modeling
scientific workflows often are also their designers) Tools

= Voluminous data transfers (e.g., large amounts of data should not WS-BPEL +

be passed through the workflow engine in order to transfer it JSDL-com-
between two sites) pliant Grid
Middleware
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= It is bothersome to write WS-BPEL code without proper modeling support
= Adequate modeling abstractions needed

= WS-BPEL does not support the use of complex stateful services natively, for
example, regarding WSRF-based Grid services

= Grid Services can be orchstrated by standard WS-BPEL, resulting in a complex
service invocation pattern to be reused as a simple service in higher-level
orchestrations

State machine GridServicelInvoke |

Grid Service Instance Create ® : reateThctance e destroyInstance ~®
[Assign] [Invoke] |

counter start factory i
value service §

uselnstance

—

Grid Service Instance Use
[Assign] [Assign] [Assign] [Assign] [Invoke] [Invoke]
endpoint fill endpoint endpoint counting counter counter
reference reference reference to value to service service

to variable partnerLink partnerLink

i

Grid Service Instance Destroy

[Assign] [Assign] [Assign] [Invoke]
fill endpoint endpoint destroy counter Egiségge i:fﬁ;ik
reference reference to request service for P P
partnerLink destroy
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Process End

<bpel:@SS1JN name="AsnEprToVar">
<bpel:copy>
<bpel:from><bpel:literal>
<wsa:EndpointReference
xmlns:wsa="http://www.w3.0rg/2005/08/addressing">
<wsa:Address/>
<wsa:ReferenceProperties>
<wsa:To/>
<wsa:Action/>
</wsa:ReferenceProperties>
</wsa:EndpointReference></bpel:literal>
</bpel:from>
<bpel:to variable="EndpointReference"/>
</bpel:copy>
</bpel:assign>

<bpel:ASS1gI name="AsnFill">
<bpel:copy>
<bpel:from part="createCounterResponse" variable="createResponse">
<bpel:query>ns6:EndpointReference/ns6:Address</bpel:query>
</bpel:from>
<bpel:to variable="EndpointReference">
<bpel:query>ns6:Address</bpel:query>

</bpel:to>
</bpel:copy>
<!-- SOME MORE COPIES HERE -->

</bpel:assign>

<bpel:ASS1GI name="AsnEprToPL">
<bpel:copy>
<bpel:from variable="EndpointReference"/>
<bpel:to partnerLink="counterservicePL"/>
</bpel:copy>
</bpel:assign>

<bpel:@ASS1JN name="AsnValToP1l">
<bpel:copy>
<bpel:from><bpel:literal>
<mes:addRequest

xmlns:mes="http://bisgrid.dgrid.de/

services/counterservice/messages">
<mes:value
xmlns:mes="http://bisgrid.dgrid.de/

services/counterservice/messages">

10

</mes:value>
</mes:addRequest></bpel:literal>
</bpel:from>
<bpel:to part="addRequest" variable="requestRequest"/>
</bpel:copy>
</bpel:assign>

<bpel:anOke name="InvAddl" inputVariable="requestRequest"

operation="request" outputVariable="requestResponse"
partnerLink="counterservicePL" portType="ns5:CounterServicePort"/>
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S Job Submission Receive 77 Target System Service Instance Create
[Receive] ] E 5 [Assign] [Invoke]
. job submission i § TSR create TSR factory
request J : ’ request service
S ,...—-—— —  Target System Service Instance Submit Job 7
[Assign] [Assign] [Assign] [Assign] [Invoke]
endpoint fill endpoint endpoint job definition target system
reference reference reference to (JSDL) to (submit job)
to wvariable partnerLink message
__________________________________________________________________________________________________________________________________ —_— -
r———"" Job Management Service Instance Start Job
[Assign] . [Assign] [Invoke]
; [Assign] . .
endpolnt . . endpoint [Assign] Jjob management
fill endpoint .
reference reference reference to start message service
to wvariable partnerLink (start job)
Job Management Service Instance Retrieve Result
[A551gn] [Assign] [A551gn] [Assign]
endpoint endpoint Resource
fill endpoint
reference reference reference to Property doc
to variable partnerLink request
[Invoke] [Wait]
Jjob management predefined
service date/
(get RFP doc) time period
[Repeat until]
job done
to be cont'd .. Seite 11
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Job Submission Receive
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Target System Service Instance Create

[Receive] ] E E [Assign] [Invoke]
. job submission i 5 TSR create TSR factory
request J request service
S ,...--—-— —  Target System Service Instance Submit Job 7
[Assign] [Assign] [Assign] [Assign] [Invoke]
endpoint fill endpoint endpoint job definition target system
reference referenc reference to (JSDL) to (submit job)
to wvariable partnerLink message
—

e

P £ill end

reference referd
to wvariabl

festen ) [ et
p fill eng
reference referd

to wvariable

[Invo
Jjob mana

<bpel: assign name="InitInput">

<bpel:copy>
<bpel: from>
<bpel:literal>
<tss:Submit xmlns:ns="http://docs.ocasis-open.org/wsrf/rl-2"
xmlns:nsl="http://unigrids.org/2006/04/services/jms">
<jsdl:JobDefinition>
<jsdl:JobDescription>
<jsdl:JobIdentification>
<jsdl:JobName>. ..</Jjsdl:JobName>
<jsdl:Description>...</jsdl:Description>

JSDL

<jsdl:Application>

serv

dd L=
(get RF doc}_J Lhtlme period ‘1\

[Repeat until]
job done
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Job Submission Receive

[Receive] ]
In

<bpel:repeatUntil name="job done">
<bpel:condition>

SGetResourcePropertyDocumentResponse.
GetResourcePropertyDocumentResponse/
jms:JobProperties/typ:StatusInfo/
typ:Status/text () != 'RUNNING'
and
SGetResourcePropertyDocumentResponse.
GetResourcePropertyDocumentResponse/

job submissio _ ,
. request jms:JobProperties/typ:StatusInfo/
J typ:Status/text () != 'QUEUED'
------------------------------------------------------------------------------------------------ and

“rn——'“_ Target System Service Ins

[Assign] [Assign] [Assign]
endpoint fill endpoint endpoint
reference reference reference A
to variable partnergiﬂ

r—“"—_ Job Management Se ice In

[Assign] . [Assign]
endpoint .[A351gn]. endpoint
fill endpoint
reference eference {

to variable reference artnerLin

Job Management Sefvice Insta

L nl (pasion ainl

reference £ill endpoint reference f{

to variable reference partnerlLin
[Invoke] [Wait]

Jjob management predefined

service date/

SGetResourcePropertyDocumentResponse.

GetResourcePropertyDocumentResponse/

jms:JobProperties/typ:StatusInfo/

typ:Status/text () != 'READY'
</bpel:condition>

<bpel:sequence name="check job state">

<ppel:invoke

inputVariable=
"GetResourcePropertyDocumentRequest"

name="GetJMS RP"

operation="GetResourcePropertyDocument"

outputVariable=
"GetResourcePropertyDocumentResponse"

partnerLink="JobSubmissionPLT"

portType="rpw-2:GetResourcePropertyDocument" />

<bpel :wWwalt name="WaitlOsec">
<bpel:for>'PT10S'</bpel:for>
</bpel:wait>
</bpel:sequence>
</bpel:repeatUntil>

(get RP doc) time perio

SR

[Repeat until]

to be cont'd .. Seite 13
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Current signature of the Job submission workflow

* Input parameters
» Target System
= JSDL
= Lifetimelntervall
= Waitlntervall

* Qutput parameters
= Result

(wsa: EndpointReferenceType)
(jsdl:JobDefinition Type)
(xsd:duration)

(xsd:duration)

(xsd:string, failed or successful)

to be cont'd ...

mandatory
mandatory
optional
optional
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ST EE;Eh—F Job Management Service Instance Destroy

[Assign] [Assign] [Assign] [Invoke]
fill endpoint endpoint destroy job management
reference reference to reguest service

partnerLink {destroy)

'r#‘-'—_ Target System Seerce Instance Destroy

[Assign] [Assign] [Assign] [Invoke]
fill endpeint endpoint destroy target system
reference reference to reguest (destroy)

partnerLink

Y

,rﬂ"'_-_ Job Result Reply
[Assign] [Reply] ]
set job result job result b@

= Job submission planned to be tested and evaluated in more detail in

September
= Job submission workflow can be used in higher-level workflows in
which, for example, a resource broker is invoked previously to choose a

target system

Seite 15
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File transfers

= By using JSDL, the job submission pattern supports simple file
transfers for single job executions

= However, the execution of several jobs using the same (voluminous)
data and so-called third party transfers require special workflows

= WS-BPEL engines are not designed for these purposes

* File transfer as a single reusable domain-specific workflow activity to be
configured properly

Globus Toolkit 4 interoperability
= We already developed a WS-BPEL pattern to invoke GT4 Grid services

= Open: support for GT4 Grid Security Infrastructure (GSI)

= Evaluation in an appropriate GT4 service orchestration scenario planned
(flood simulation)

Performance tests

= Application Scenario Workflows, Job Submission Workflow as basic wf-

activity, bottleneck identification & load balancing Seite 16
OFFIS, TU Berlin
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) BIS-Grid Demonstrator - Mozilla Firefox

Datei Bearbeiten Ansicht Chronik Lesezeichen Extras Hilfe

i; - C X @ I@|ht‘tp:;',."hisgruj.(it.tu-herlin.de:SDQD;gr\dsphere,-'gridsphere,"lnggedin,-‘lfh-‘r;‘

3id

Management CallCenter Workflows

CeWe Color Basic Data

Kundennummer: Kunden/Auftragsdaten

Auftragsnummer l— Kundennummer: 602
Name: Cewe-Colorbetriebe

M MName1: Oldenburg

Strasse: Meenweg 30-32
Ort: 26133 Oldenburg
Kundengruppen Mame: Marketing
Kundengruppe: 2971
Firma: Werbetasche
Auftrag: 9739
gesamt Ek: 34.94
gesamt Vk: 34.94
Versandlabor: 1
Datumn: 2009-02-09723:00:00.0002
Status: GEL
Buchungskreis: 1

Willkommen . Andre Hoeing Administration

Fertig

4 1
=1 &)
~ ¥
] ] ~—d ~l J ,_
=13
% G cege P
Confent Lavout Profle Home Logout | |
>tBeans IDE Dev 081117 o =] 9|
l2 Source Refactor Run Debug Versioning Tools Window Help
5= 2 = Qv | Search (Ctrl+1)
— T E B KhHEDE | |
Status Log - 5
jobranager 2009-02-03 07-11 JJSHLI @ newProcess,bpel x] ﬂﬂ j Q JPaIeﬂ: i I x
faktura 2009-02-03 10-14 Source | Desin  Mapper  Logaing |[[ [(3 [Ty | = Web Service =
online_login 2009-02-03 10-14 = ©)Invoke
indigo_pvd 2009-02-03 10:16 e — @ Receive
jobmanager 2009-02-03 10:21 R e Reply
batchmanager 2009-02-03 19:10 ﬁ .
eraser 2009-02-03 19:11
indigo_pre_rip 2009-02-03 1919 GridInvoke
indigo_album_statistics 2009-02-03 19:20 [ Basic Activities
indigo_pdf_creation 2009-02-03 19:20 Assign
indigo_pre_import 2009-02-03 19:23 | | | Empty
indigo_pre_import 2009-02-03 23:49 : b
indiga_import 2009-02-03 23:62 Wat
indigo_import_start 2009-02-03 23:52 () Throw
indigo_print 2009-02-04 00:14 @ ReThrow
indigo_print_start 2009-02-04 00 14 vigatar a1 x @
edy_fakt 2009-02-05 12:21 -
indigo_print 2009-02-06 06:54 (i0) Compensate
edv_fakt 2009-02-09 07:23 ) ComnensateScone LI
final_logout 2009-02-09 08:02 | Sequencel [Gridinva... v X|
hd =IMain
’E 4 Mame Sequencel J
B Imports Invgke2 Documertation
Process End
! " —  |sequence1 [Gridinvoke] &
: |

<]

= End user client prototype currently based on GridSphere Portlets, business
application scenarios shall integrate with existing tooling

= Extensions for Netbeans workflow designer (especially for deployment, but also for

WS-BPEL pattern support)
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Germany Systems
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Phone: +49 30 314 78946
Fax: +49 30 314 21114

http://www.bisgrid.de e-mail: andre.hoeing@tu-berlin.de
(,Dokumente")

More Infos:

WWW: http: cit.tu-berlin.d
http://bis-grid.sourceforge.net/ p://www.cit.tu-berlin.de/
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