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SOA Decision Modeling (SOAD) in a Nutshell

= Technical decision identification
and making often disconnected Decision Decision
from enforcement (cost, quality, Making Enforcement

risk impact!) ,
* One-of-a-kind design of SOA Decision Modeling
transaction, security, and

reliability concerns

SOAD Project | WikiPage | User Settings Help ™™ Mashup  Collaborate  Debug

: Ead-04 Transaction Management Pattern TR
» Gaps between logical and P S o
H Phase: sclution outline Problem Statement
physical models, LOBS, Forces (Decision Drvers)
Froblem Statement Alternatives
T 0 g ACID characteristics is a system-level response to resource integrity Recommendation
presales and pOSt Sales Ina process i both the process and all Inveked services have o Enforcement
decide for their transaction management settings. many of which of vendor-specific nature. With this decision, we
raise the discussion to the platform-independent level and suggest selecting between 3 proven patterns. References

If you need a quick reminder what transaction
. Forces (Decision Drivers) management is about. take a look at the

- S OA D p rOVI d eS m eth Od an d too I S '. z:r;:_s include resource protection needs. parallelism, concurrency, number and size of transactions. And usual ?En;:qwna\:f;::lhm e paraninial

If you need a thorough Intreduction to the topic

for end-to-end decision maker e — S e

'2DTP Transaction Bridge || “Production Warkflow” bz F. Leymann and D,

collaboration and best practices el e e SRS A

|This pattem comprises of the primitives PAT-N, PT-SNT. CWT-CS, 8T-N

exchange: iy —

|Reasonable size of ransaction + implies suspendTx Qualifier (Reference)
. . = implies Process Aclivity Transactional
- SOA decisions, patterns, and Contas (an, e
.. . CQuite a few transactions. Switch to DTP Transaction Bridge if needed. + implies gfomp:c:?r:f;r:,:to,::u .
policies continuum I "o P R £
.
» Reusable and machine-readable I e
. ! = = o e s Re: sible person for this AD: lead archliact
decision models Sow 3t ohcten sarmommertdcicnn w1 e e e e

This AD was identified by Awblsar on

« Web 2.0 tool su ppo rt Modified by SoadAdmin on 2007-01-24 16:48:15 || P

|3
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Multi-Channel Order Management SOA in the Telecommunications
Industry [OOPSLA 2005]

= Functional domain Client E Browser Channel Client Iﬁ A Web Services¢ChanneI
I )
— Presen-
Order entry management prese (oo ] = I m
— Two business processes: 1 1 | t
new customer, relocation Channel - ‘)—& I (WS Fagades
Controller HH wso | wspLH=H
\ 4 4
= Main SOA drivers Business|®*  Activity Stub 1 —'<f>—' Activity Stubn @
_ Process ' : ' >
— Deeper automation grade Layer ¢\ Business Process Engine /V¢
e.g. compensation v
(€0 _ P ) _ Short Running =33 BSFL =
— Services shared withinand p S — T — :
) rocess —— 3 Activity
between domains Activities : | Implementation 1
Implementation n [_—|—
Business % oy oo
= Service composition Services A
— Top-down from retailer Application % a1 aon e
. Services
interface and process .
.. A 4 r 4 r ;
— Bottom-up from existing Core = qystem1 [ sysemn | BUSINESS Q @ @ %%
wholesaler systems Systems ] ... LIJ-..other] Objects s
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Architectural Decision Modeling for Reuse [QOSA]

. . . @ ArchitecturalDecision (AD)
- Archltectural dec's'ons DeC|S|On SCOplng 9 jndex :IUnIimitedNaUJral
capture key design issues  SaoLevd O oTopic ( El st
g ) : -— . Chame:sting ® problemStaterment : String
and the rationale behind a ! et e, = e L
chosen solution: | »recommendaton ;S
. . - 1 oy -
— Conscious design decisions > idertfiecWWhen : Timestamp
concerning a software e ” T
=luil=F o o - dependsOn (ac
system as a whole, or one Dependencies —
or more of its core o\ T T .
com ponents . ° jndex :IUnIi_mitedNaUJral .G A[I)Ogtcome
—[ @ name ! string B assumptions : String
. . @ Technology .| © description : String 1 = designModeReference : Cornponent
- W|th an ImpaCt on non- ' :rr;gesrgné:t?ii g String . decidesFor :J-Sjggﬁia:ﬁigms -
functional characteristics \ Ohwet ) | oS By iRk o
. A N y 4 o e e L ITESTam
and quality factors N—ii”’

Refinement levels and layers

= Documenting architectural decisions should be state of the practice

= Using pre-populated AD models in an active, guiding role is a novel approach
— Our work is based on existing work and ongoing research, e.g., [Kruchten 2006]
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3*(1+7+1) Top-Level ADTopIC Groups  igm compenen Moce s

{OM}  Operational Modeling Decisions

Workflow, SOA

Conceptual {SOMA/SSS Consumer Layer 5}
Level {SOMAI/SSS Process Layer 4}
{SOMA/SSS Service Layer 3}

{SOMAISSS Component Layer 2}

{SOMA/SSS Resource Layer 1}

BPEL, WSDL, SOAP, SCA

{SOMA/SSS Consumer Layer 5}
Technology
Level {SOMA/SSS Process Layer 4}
{SOMA/SSS Service Layer 3}
{SCMA/SSS Component Layer 2}

{SOMA/SSS Resource Layer 1}

BPEL engines & tools (e.g., IBM WID, WPS)

{SOMA/SSS Consumer Layer 5}
Vendor/Asset

Level {SOMAV/SSS Process Layer 4y

{>MA/SSS Component Layer 2}

{SOMA/SSS Resource Layer 1}
Layers: [SOMA/SSS]
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Key Decision on Layer 2, 3, 4: Activity Transactionality

Decision type (AD): Transactionality (Tx), Decision scope: Task/Service Operation
Decision drivers: Resource protection needs, data currency, performance, legacy interfaces

50.0% Yes

CreatePolicy
Acceptable Task ContactCusto

GoMNoGoDecis
ion

merTask

50.0% No

Decision instance 3 (ADOutcome):
Tx for ContactCustomerTask
Decision drivers:
Modifying customer profile, so same threats as for 2
Only non-Tx messaging interface is available

Decision instance 1 (ADOutcome):
Tx for GoNoGoDecision
Decision drivers:

Read only access via idempotent
service operations, frequent execution

Decision instance 2 (ADOutcome): Tx for CreatePolicyTask

Decision drivers:
Multiple process instances might run concurrently, policies in database have to
be protected from phantom reads, lost updates, deadlocks

On the IT design level, the process modeler defines the transaction boundaries for all invoke
activities within a process, as well as the underlying architectural layers
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Commercial Tools: Transactionality on BPEL/SCA Level

=] Assembly Diagram: PalicyProcessing (2 PolicyProcessing &3

>
&>
[T

s

4 GoNoGoDecision
4 CreatePolicyTask

A
| & contactCustomerTask |

El [

= Properties 3 Problem5| Ser\rer5|

Description

Details

Join Behavior

Expiration

Server

Event Monitor

~ ContactCustomerTask

Transactional Behavior: O Commit Before ¢ Commit After (O Participates @ Requires Own
Conftinue On Error

Enable persistence and queries of business-relevant data

E.g., BPEL editor in IBM
WebSphere Integration
Developer (WID):

Proprietary radio button
per invoke activity:
“TransactionalBehavior”

* Global Event Settings
©51 Assembly Diagram: PolicyProcessing 2 . %2 PolicyProcessing | (I) ContactCustomerTask |
Assembly editor in WID: I3 D £
A
_ - L © % poicyProcessing_934850685 | —® 2 PolicyProcessing_934850685
Pro p r etary SCA q u al Ifl ers fOf Eo PolicyProcessing Export PolicyProcessing
SCA reference, import 2>
interface, implementation, Tl Properties £2 . Problems| servers|
suc h as : ‘] oImn tran SaCtI on i Description 2 Component: PolicyProcessing_934850685 (Process)
[Deta]ks Q---f&) Interfaces Details Quarrﬂersl Event Mon'rtor|

Plus SOAP engine, WSAT, mpementaton | = <° PolicyProcessing

JMS configuration

g InputCriterion
------ [Fy references
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Quality of Service (Q0S) Qualifiers

% g Join transaction
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Life without Architectural Patterns and Decisions...

No platform-independent solution descriptions or best practices

— In industry example, WID-specific articles and an online help exist on WWW

— Given advice is platform-specific and assumes deep platform expertise

BPM to BPEL export tools set transactionality to inappropriate default values
— In industry example, one WID setting per activity, plus four SCA gqualifiers involved

Role problem
— Solution architect (responsible, but no awareness) vs. platform specialist (skills, tool)

Reuse problem
— Many platform-specific settings: BPEL, SCA, WSAT, etc.

Reconciliation problem
— Changes to WID overwritten each time BPEL is regenerated; BPEL vs. SCA consistency
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Project Scope (e.g., CRM) —>  Process Scope (Upgrade Customer) —> Activity/Operation Scope (5 Tasks in BPM)

........

Conceptual Level

<
<

Technology Level

.......

<&
<

Asset Level

Q — Question (Architectural Decision)

O — Option (Architecture Alternative)

System Transactions
(Global Transaction)

Q Resource o Transaction ISiaads
Protection Compensation (Busi- (Section 4.1)
Workflow ness Transaction)
Composition (SCL) Transactionali 0 Trans_actlon Bridge
Q ; (Section 4.1)
Paradigm Custom Process Engine in :
Code Transaction SCL 0 (SStrea:;cg:)endAfS;l\lts
Q | coordinator External Coordinator -
(Third Party)
RMI — Remote Message Invocation BPEL
[IOP — Internet Inter-ORB Protocol O O | SOAPHTTF
JMS — Java Messaging Service Q Workflow -
MOM — Message-Oriented Middleware Language 0 None SOAP/HTTP with
J2EE - Java 2 Enterprise Edition Service Invocation O WS-AT enabled
Q Protocol
O | RMIIIOP
BPEL handler External ),
(and/or WBAF) processing
: . ” , O | IVS, other M@
Compensation Engine-specific Compensation BPEL
Q Technology compensation Q Placement scope
Custom code O BP,EI_‘ EJB Transaction Related
activity Q | Attribute O | work
| - -
SCA Reference (Section SCA Interface (Seetion
SCA Q if O |42 Q if Ol 42
0 Component Qualifier 2) Qualifier 2)
Technol . )
cennoRdy J2EE SCA Import o (Section SCA Implemen- 0 (Section
Q | quaiifier 4.2) Q |tation Qualifier 42)
e
WPS — WebSphere Process Server
IBM WPS
—

BPEL Engine
Q Selection

(Section 4.2)

Other

Transactional Activity
Behavior in WPS

- =
(Section 4.2) I
|




Patterns as ADAIlternatives on Conceptual Level

{Conceptual Decision Model}

L I \
Layer 4
(Process) > - N
F[‘ — — w N o i/
Layer 3 B § i x
(Service) B 5 i 2
b | J i J i
| B8 s
(Component)
/ADAIternative 1: ADAlternative 2:
Transaction Transaction Islands Transaction Bridge
+ layers decoupled + best resource protection
+ many small Tx - few large Tx
- ACID not ensured - long running processes?

i / I \
ADAIlternative 3:
Stratified Stilts

+ asynchronous messaging

+ long running processes
- ACID not ensured

© 2007 IBM Corporation
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Process Activity Transactionality Primitives (Layer 4)

{Conceptual Decision Model}

Transaction
£ =
S z
Layer 4 ~ —_
(Process) E Z [
X <
a o
N’
ADAlternative PAT-J: ADAIlternative PAT-N:
Invoke activity joins existing Tx Each invoke activity opens new Tx

Refinement dependencies (“forces”):

{Technolo No standard mapping to BPEL — many platform-specific
extensions & limitations (e.g., WID can add Tx boundaries at any
time, ACID scopes in BPEL4J)

: In WID, PAT-J maps to “Participates”, PAT-N to “Requires Own”

© 2007 IBM Corporation
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Communication Infrastructure Primitives (Layer 3)

(CT-SNT)
Synchronous Non-Transactional

{Conceptual Decision Model}

(CT-ST)
Synchronous Transactional

/
N

(CT-AS)
Asynchronous Stratified

\
7

\

Layer 3
(Service)

Zurich Research Laboratory

{Technology Decision Model}

CT-SNT: SOAP/HTTP, IIOP
(without Tx context sharing)

CT-ST: SOAP/HTTP with WS-AT,
IIOP (with Tx context sharing)

CT-AS: WS-RM, JMS

Plus SCA Qualifiers in WID/WPS
(see slide with SP primitives)
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Service Provider Transaction Primitives (Layer 2)

{Conceptual Decision Model}

{Technology Decision Model}

A 1A
| | . g .
Lo > Lo SCA Qualifiers in WID/WPS
S >
S i Z i
L ' h ' \ CErT
! h b Primitive CT CT CT ST
‘,_>‘ ! H ‘Z ¥ ! ' Qualifiers SCA reference SCA import | SCA inter- SCA implemen-
1 v . vy (BPEL process as com- | (referenceto | face (service tation
= ro [ ' Pattern ponent invoking others) | external ser- | provider (service provider
0p)] - 0 | ' vice) component) component)
~ ~ TRANSACTION CT-SNT CT-SNT CT-SNT ST-N (or ST-T)
| ' v ISLANDS DeliverfAsyncht=n/a JoinTx JoinTx Transaction
| SuspendIx=true =false =falsze =local]|
global | any
TRANSACTION CT-S8T CT-8T CT-S8T ST-J
BRIDGE DeliverAsyncht=n/a JoinTx JoinTx Transaction
SuspendIx=false =true =true =global
STRATIFIED CT-AS CT-AS CT-AS ST-T
STILTS Deliverfi=syncht JoinTx JoinTx Transaction
=COomml t =n/a =n/fa =global
SuspendIx=Tfalse
Layer 2
(Component)
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Summary of Benefits and Novel Contributions

Design method complementing general purpose methodologies
— Anticipating required decisions, giving concrete advice (per role)

Model-driven approach to decision capturing
— Reusable, pre-populated ADMs replacing text tables (reuse)
— Decision outcome not overwritten by code generation (reconciliation)

Tool prototype
— Creation of decision model from requirements modeling (BPM) tool
— Decision injection into BPEL editor

Time savings

Risk mitigation

Quality improvements
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Future Work Regarding These and Other SOA Decisions

= Capture more variations and decision drivers for presented patterns
= Map primitives to additional platforms (technologies, assets)
= Capture patterns for other decision types

= Represent patterns as runtime policies

= Integrate SOAD into end-to-end tool chain
— Get more information from BPM (roles, resources, technical attributes)
— Design and decision model interlock
— Collaboration platform
— More case studies
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