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QO0SA Abstract

In enterprise application development and other software construction projects, a critical
success factor is to make sound architectural decisions. Text templates and tool support
for capturing architectural decisions exist, but have failed to reach broad adoption so far.
One of the inhibitors we perceived on large-scale industry projects is that architectural
decision capturing is regarded as a retrospective and therefore unwelcome documentation
task which does not provide any benefit during the original design work. A major problem
of such a retrospective approach is that the decision rationale is not available to decision
makers when they identify, make, and enforce decisions. Often a large, possibly
distributed, community of decision makers is involved in these three steps.

In this paper, we propose a new conceptual framework for proactive decision
identification, decision maker collaboration, and decision enforcement. Leveraging a meta
model we extended to support reuse and coIIaboratlon our framework instantiates
decision models from requirements models and reusable decision templates. These
templates capture knowledge gained on previous projects employing the same
architectural style. As an exemplary application of these concepts to service-oriented
architecture shows, reusable architectural decision models can speed up the decision
identification and improve the quality of the decision making. Reusable architectural
decision models can also simplify the exchange of architecture design rationale within and
between project teams, and expose decision outcome as model transformation
parameters in model-driven software development.
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Core Banking SOA with Web Services [OOPSLA 2004]
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Multi-Channel Order Management SOA in the Telecommunications

Client E

Industry [OOPSLA 2005]
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Architectural Decision Modeling for Reuse [Q0SA]

= Architectural decisions
capture key design issues
and the rationale behind a
chosen solution:

— Conscious design decisions
concerning a software
system as a whole, or one
or more of its core
components

— With an impact on non-
functional characteristics
and quality factors

O ADLevel

o pame ; String

© ADTopic

o pame © String

@ ArchitecturalDecision (AD)

= shortiMame @ Soing L~

B description @ String

G Role

o pame ; String

o jndex : UnlimitediMatural

o name : String

o scope : String

o phase : String

o problemStaterment ; String
s references : String

= decisionDrivers : String

o recommendation : String
o enforcement © String

o responsible : Role -
o identifiedBy @ Role

o identifiedWhen @ Timestarmp

© Pattern

© ADAlternative

1
- dependsOn {ac

E
£

@ Technology

© Asset

o index : Unlimitedhatural
o name  String

o description @ String

o references : String

o pros ; String

o cons : Sting

= |nownUses : String

© ADOutcome

1

- decidesFor

o assumptons @ String

o designModelReference : Component
o status @ String

o justification : String

o talienBy : Role

= talenWhen : Timestamp

= Documenting architectural decisions should be state of the practice [Arc-100]

= 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. by [Kruchten 2006]

© 2007 IBM Corporation

Zurich Research Laboratory



Business Integration Technologies

Agenda

1. Motivating case studies

2. Extended meta model for architectural decision capturing

3. Decision modeling steps: identification, making, and enforcement
4. Example: transactional workflows in SOA

5. Tool support and practical demonstration

6. Conclusions and outlook

Zurich Research Laboratory © 2007 IBM Corporation




Business Integration Technologies

Three Conceptual Decision Making Steps...

Decision Decision
Making Enforcement
>

SOA Decision Modeling

= Decision identification — driven by requirements, higher-level decisions
— “To know what you don’t know (yet)”

= Decision making — selection of architecture alternatives based on
decision drivers (the real art)

— “To know what your client and developers expect you to know”

= Decision enforcement — stick vs. carrot (the latter is preferred obviously)
— “To let others know what you now know”
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... for 100+ Decision Types on 3 Levels of Abstraction.

£1SOA Decisions |~
I

1
H# Conceptual Decisions (PIM) [

|
# Technology Decisions (PIM/PSM) I"

.
H Asset Decisions (PSM) |

= Some of the AD Topics in the three levels:
— PIM: service message/operation design decisions, interface design decisions
— PIM/PSM: abstract BPEL design (vendor specifics come in on PSM layer)
— PSM: Web services stack selection and configuration, SCA deployment decisions

Zurich Research Laboratory

Abstract view on global (executive)
decisions of strategic nature, general
enterprise architecture issues, and
process/service realzation decisions.

Ore AD topic per layer of the SOA
Reference Architecture (technology
choices for concepts and patterns

selected on PIM level),

Ore AD topic per layer of the SOA
Reference Architecture (asset
selections and configurations for
technology building blocks from
PIM/PSM level)
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Decision ldentification: State of the Art and the Practice

= State of the art
— Pattern languages
— Domain-specific extensions of general purpose methods
— Study of similar projects and the Web

= Project reality
— Ad hoc decision identification

— Triggered by requirements analysis and high level design activities, or
external forces such as vendor push (or “strategic decisions”, “future needs”,
“synergy potential”)

= Consequences

— Too much time spent in early project phases for educational activities, which
would better be invested studying the client’s business problem and designing
the solution (in the decision making, that is)
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[T
.|||
[

Decision Identification: Our Approach

| |
Requirements Reference

Model Architecture

(Machine and Human Readable) (incl. Decision Templates)
Generate
S
™, /'r =]
B

Conceptual, Technology, and Asset Decision Model (To-Do List for Project Team)

= Decision model for project instantiated based on community decision catalog
(reusable asset) and (non-)functional requirements

— Push philosophy, from asset to project (rather than pull model as in state of the practice)

= Qrganizing principles: MDA levels, topic groups, cross-cutting dependencies

Zurich Research Laboratory © 2007 IBM Corporation




Business Integration Technologies

Decision Making: State of the Art and the Practice

= State of the art
— SEI ATAM and similar approaches
— Decision support systems

= Project reality
— Uninformed decision making (e.g. IGS competitor uses brain/heart/gut model)

— Personal experience and preferences as singular drivers

= Consequences
— Decisions based on gut feel
— At best local optima can be achieved
— Troubled projects often begin with ill-fated strategic decision making!

Zurich Research Laboratory © 2007 IBM Corporation




Business Integration Technologies

Decision Making: Our Approach

g = S

Three-Level Architectural 1 Decision Drivers
Decision Model | (NFRs, SW Quality Factors,

(To-Do-List) : Non-Technical Forces)

|

Facilitate

v
g =

Decision Outcome and Justification

= Collection of proven decision making techniques used for SOA decision making
(using decision models created during identification step)

— Continuum from basic “good practice” recommendations to slightly more structured
SWOT tables to QOC diagrams to hands-on evaluations and formal alternative scoring
algorithms (decision support system)

— NFRs and general quality factors are natural decision drivers; pattern forces are QOC
criteria; non-technical forces include politics, environmental constraints, team dynamics
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Decision Enforcement: State of the Art and the Practice

= State of the art
— CMMI and/or heavyweight or agile processes
— Expressive, self-configuring and -healing runtimes — aspects, policies, etc.

= Project reality
— Coaching, architectural templates, code reviews — fine, but time consuming
— Hard coded model transformations not respecting architectural decisions

* Negative example: technical attributes view in WBM 6.x (exposes some
irrelevant decisions, e.g. naming, hard codes the relevant ones using
inappropriate defaults)

= Consequences
— Resources are wasted for correcting design errors detected late in the game
— Architectural knowledge lost during maintenance phase
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Decision Enforcement: Our Approach

.f. Populate _—B Conceptual and Technology .f. Populate B Asset Decision
A / _————) .,\ /,f Decision Models 1y }‘ —— - B /,f Model
.,-"". .f. (Outcome) .,f. H\.f. (Outcome)

Requirements and Inject ¢ Low-Level Inject /'
High-Level Design }/ Design }'

Models Model

-,
n® Kif'
Low-Level Design Code
Model

= Existing practices are fine for some decisions, typically lower-level ones

— Decision injection into MDA model transformations as an additional option in case
expressive runtimes are not available yet

= Machine-readable models can be interpreted by model transformations and code
generators

— Positive example: DPTK/JET (e.g. transactionality decision injection into WID)
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Decision ldentification Ex

1) Business event triggering this
business process: customer enquiry,
requesting upgrade from prepaid to
regular services.

Is business process executable?
. .
Which BPM/workrow engine touse? | e S
Which EAI/ESB to use? Profile Customer Profile Upgrade (With
ration) (Write Operation) | Wireline LOB)

18 S0A middleware connects the service composition layer (above) with atomic services and enterprise resourc

responsibilities:

- Basic Web services connectivity and deployment management (WSDL, SOAF), transport protocol suppo

- Service composition container (BPEL, SCA)

- Transaction management and resource manager coordination (WS-Coordination, WS-Atomic Transactid

o

Wireless
Customer
Profile
Repository
(Prepaid,
Reqular

20.0% Yes a
-—l

) Data and error flow, update location(s)
and transaction management policy not
specified on this level of abstraction -
single distributed system transaction?
BPEL compensation? What to do if
reconciliation fails?

W) wireléss customer profiles and wireline

ample: Process Transactionality

Reject Upgrade

Request

Message format?
Message exchange pattern?
Transport protocol?

Enterprise resources touched?
Component interface and
implementation technology?

o
Wireline LOB
CRM System 2
(Private

CRMs'are three different enterpri'se_____:L _______
resources, all of which are accessed
concurrently by multiple processes.

The wireless customer profiles are
transactional database resources; the
wireline CRM systems only provide
non-transactional messaging interfaces.

]

Wireline LOB

CRM System 1

Service architects concerned with many decisions, e.g. process
transactionality, protocols, product selection/configuration, operational model
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8 Apache
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Decision Knowledge Engineering Use Cases [SEKE]

= Regulatory compliance

— E.g., maturity models Collaboration Dependency

Features Management

= Collaboration
— In geographically distributed teams

Domain Model

Decision
= Reuse Workflow

— Of already gained knowledge
User Interface

= Resulting use cases:
— Obtain architectural knowledge, captured in decision models

— Tailor imported decision models according to project-specific needs, e.g., filtering
content.

— Involve experts from other projects and CoP leaders when looking for advice.
— Manage dependencies between correlated decisions automatically to guide the user.
— Share gained architectural knowledge with other projects and CoP (after sanitization).
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Conceptual Architecture of AD, . [SEKE]

AdData- > AdView
Source- Collaboration Component S
Component P =1 Dependency-
o Management-
Content = View
Repository Domain Layer =
y = Import/Export-
Dependency Management Component § View
Persistence Decision Workflow Component = Presentation
—h
Layer Versioning and Reporting Component g Layer
= Decision-
RDBMS Import/Export Component S WorkflowView
—
- c
e ErrorHandlingComponent 3 Collaboration-
Component LoggingComponent % View
SecurityComponent — NavigationView
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Decision Making Example: Process Transactionality

SOAD Project | WikiPage |User Settings Help ™ Mash up  Collaborate = Debug
- status: open (Decide now i
Ead-04 Transaction Management Pattern : -
Scope: CustomerProfileUpgrade process Go to
Phase: solution outline Problem Statement
Forces (Decision Drivers)
Problem Statement Alternatives
Transaction management ensuring ACID characteristics is a system-level response to resource integrity Recommendation
requirements. In a business process execution environment, both the process and all invoked services have to 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 g
Forces (Decision Drivers) management is about, take a look at the
4 Forces include resource protection needs, parallelism, concurrency, number and size of transactions. And usual following article:
NFRs. http://www-128.ibm.com/developerworks/javallibr]
If you need a thorough introduction to the topic
Alternatives at hand, in a workflow/BPM context, we
1 DTP Transaction Islands (de DTP Transaction Islands (default) recommend Chapter 7 of the following book:
2 DTP Transaction Bridge "Production Workflow" bz F. Leymann and D.
3 QTP Asynchronous Stilts Roller (see our [[References]] page).
3 Description [«] = ] [>]
This pattern comprises of the primitives PAT-N, PT-SNT, CWT-CS, ST-N

Relationships L
Pros

Reasonable size of transaction + implies suspendTx Qualifier (Reference)

+ implies Process Activity Transactionality

Contras m ;
Quite a few transactions. Switch to DTP Transaction Bridge if needed. + implies Compensable atfribute

+ implies Protocol Transactionality (PT)
Ciiine Information

See draft transaction management decisions and patterns paper for more L faise e e e e

information (attached to this Wiki page). S e e

Modified by SoadAdmin on 2007-01-24 16:48:15 e =

Zurich Research Laboratory © 2007 IBM Corporation




Business Integration Technologies

Agenda

L o

Motivating case studies

Extended meta model for architectural decision capturing
Decision modeling steps: identification, making, and enforcement
Example: transactional workflows and messaging in SOA

Tool support and practical demonstration

Conclusions and outlook

Zurich Research Laboratory © 2007 IBM Corporation




Business Integration Technologies

Preliminary Validation Results for SOAD

= Implemented prototypical tool support for concepts and content
— Eclipse-based Architects’ Workbench
— Web 2.0 collaboration front end

= Applied approach retrospectively to own SOA case studies

— 26 reusable decisions captured in text book “Perspectives on Web Services”,
Springer-Verlag

= Coached IT architects with SOA and other expertise to use SOAD

— SOA coach in professional services engagement: 13/15 required decisions
anticipated

— Information integration architects: appreciated level and relationship concepts

© 2007 IBM Corporation
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Summary of Key Concepts in SOAD

Pre-population of decision space
— SOAD contains best practices from SOA early adoption projects

Decision models replacing text templates

— Three levels of refinement from concepts to technology to assets

— Decision consistency checking and propagation through relationships
— Decision scoping providing link to design models

Decision maker collaboration

— Existing meta models extended to support decision lifecycle
— Web 2.0 front end

Decision outcome injection into model transformations
— Faithful to original vision of MDA
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Advanced Usage Scenarios and Future Research

Project planning and health checking

— Work breakdown structures can be created from the decision model, as open
decisions correspond to required activities

— If there are many, frequent changes, or many questions are still unresolved in
late project phases, the project is likely to be troubled

Decision models as input to software configuration planning

— Product selection and operational modeling decisions define which software
licenses are required, and on which hardware nodes the required software
has to be installed

Enterprise architecture instrument

— Company-specific instance of the SOA Design Space, consisting of a subset
of decisions and alternatives to give freedom of choice to individual project
teams without sacrificing overall architectural integrity

Prescriptive micro-methodology for SOA construction
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