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Introduction

= “The life of a software architect is a long and rapid succession of
suboptimal design decisions taken partly in the dark” - Philippe Kruchten
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Inputs into this presentation

= Working IEEE/IFIP Conference on Software
Architecture (WICSA) 2008

» 18 — 22 February 2008, Vancouver, BC, Canada
» Working session: Architectural Knowledge

= IBM Asset Architecture Board

* Reusable Asset Specification

= Rational Asset Manager

= RUP for Asset-based Development

© 2006 Tourism Vancouver
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= Types of architectural asset
= Characterizing architectural assets
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= Conclusion
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Sources of Architecture

= Theft
» From a previous system or from technical literature

= Method
» An approach to deriving the architecture from the requirements

= Intuition
» The experience of the architect
Method

Method
Intuition

Theft l Intuition Theft
An unprecedented system

A classical system

From “Mommy, Where Do Software Architectures Come From?”, Philippe Kruchten
1st International Workshop on Architectures for Software Systems, Seattle, 1995
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‘ Types of architectural asset
= Characterizing architectural assets
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What Types of Architectural Asset are there?

Reference Design
Pattern

p Architecture
s
Legacy Architectural
Application Mechanism
Pattern Packaged
Language Application
Development Reference
Method Model
Architectural Programming
Decision Pattern
Pattern Component
Library
Component Architectural
Pattern
Architectural Application
Style Framework
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Development Method

= Best practices
= Guidance (technigues)
= Work product templates (e.g. architecture description template)

= Work product examples
Rational Unified Process

Disciplines

B Husiness Modeling

0 Reguirements

o Analysis & Design

0 Implementation

B Test

m Deployment

=

m Configuration &
Change hgmt

IBM Global Services ..f.'t"]nlhml ® Prosctanagement

B Environment
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Pattern

= [A pattern is] a common solution to a common problem in a given
context. [UML User Guide]
= Pattern types
» Architectural Patterns
= Distribution patterns, Security Patterns, ...
» Design Patterns
» Programming Patterns
>

v Vv Vv Vv Vv
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Architectural Pattern

= An architectural pattern expresses a fundamental structural organization
schema for software systems. It provides a set of predefined
subsystems, specifies their responsibilities, and includes rules and
guidelines for organizing the relationships between them. [Buschmann]

= Example:

Pattern
Layers

Context
A system that requires decomposition

Problem
High-level elements rely on lower-level elements and the following forces must
be balanced:

- Interfaces should be stable
- Parts of the system should be exchangeable
- Source code changes should not ripple through the system

Solution
Structure the system into layers
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Architectural Pattern - Layers
ISO OSI 7-Layer Model

Layer 7 Application Provides application facilities

Layer 6 | Presentation | Structures information as required

Layer 5 Session Manages the connection Personal Organizer
|

Layer 4 Transport Creates packets of data
| <<layer>> Personal Organizer

Application-Specific U .

Layer 3 Network Routes packets of data U FIEENE Y
|

Layer 2 Data Link Detects and corrects errors

| U / \
Layer 1 Physical Transmits bits —‘ —‘ A—‘

<<layer>> Address Book Calculator
BusinessSpecific (from Business-Specific) (from Business-Specific)

|
N
N I

<<layer>> Filestore Memory Math
Base Management Management (from Base)
(from Base) (from Base)
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Design Pattern

= A design pattern provides a scheme for refining the subsystems or components
of a software system, or the relationships between them. It describes a
commonly-recurring structure of communicating components that solves a
general design problem within a particular context. [Gamma]

Motify ()
{ ) (® Subject
for all o in observers (3 Observer
T SRR @ attach ( observer )
}o->NDt|ﬁcat|Dn() @ Detach ( cheerver | * * [ @ Mofification ()
1 @ Motify ()
(= Client (3 ConcreteSubject (3 ConcreteObserver
___________ 5 Observer Pattern
@ SetState () @ Motification ()
. | (3 Client | | (3 ConcreteSubject | | (3 &:ConcreteObserver | | (@ B:Concrete0bsearver
SetState() |
1 1: SetState
Matify ) ' |
I
1.1: Motify |

1.1.1: Notification |
h_

|

1.1.1.1; Mofification
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Programming Pattern
= Anidiom is a low-level pattern specific to a programming language. An
idiom describes how to implement particular aspects of components or

the relationships between them using the features of the given
language. [Buschmann]

// Swap the values of 2 variables

temp = a;
a=b;
b = temp;

EAO1 14
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Architectural Style

[An architectural style] defines a family of systems in terms of a pattern
of structural organization. More specifically, an architectural style
defines a vocabulary of components and connector types, and a set of
constraints on how they can be combined. [Shaw]

Client-server

» Supports the physical separation of client-side processing (such as a
browser) and server-side processing (such as an application server that
accesses a database)

Event-based

» Promotes a publish-subscribe way of working, applied strategically across
large areas of the architecture

Pipes-and-filters

» A series of filters that provide data transformation, and pipes that connect
the filters. Examples include compilers, signal processing, Straight Through
Processing (STP) and trading of electricity, oil and gas

EAO1 15
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Pattern Language

A pattern language defines a collection
of patterns and the rules to combine
them. Pattern languages are often used
to describe a family of systems

IBM Patterns for e-Business

» A set of architectural patterns that
describe various web-based applications

» Includes a pattern selection process that
drives:

: Selection of a business,
integration or composite pattern

i Selection of application patterns
i Selection of runtime patterns

i Identification of product
mappings

EAO1
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‘DCopyright IBM Corporation, 2002, All rights reserve d.

*See http://www.ibm.com/developerworks/patterns
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Reference Architecture

= A reference architecture is an architecture representation of a particular
domain of interest. It typically includes many different architectural
patterns, applied in different areas of its structure

= Examples include J2EE and .NET

Client | Server
Presentation Tier Business Tier Integration Tier
Client Device uFJP
HTML, XML, WML —‘ B G o |
Web Container
Client Device H}];s ﬁl EJB Sorver JavaMail Mail
v
Applet Confainer EJB Container e
J2EE Sarvices "\
P ’
Applet HTT]PS JZSE Services @ : JNDI Directory
Service
J2SE Services J2EE Sarvices
J2SE Sarvices
IMs Message
Client Device Quene
Application Client ||
Container
RMI Java
Application il
Client
JZEE Services RMI-IIOP | CORBA
J2SE Services - Sarver
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Reference Model

= A reference model is an abstract representation of entities, their
relationships and behavior, in a given domain of interest, and which

typically forms the conceptual basis for the development of more
concrete elements

= Examples include a business model, an information model and a

glossary of terms
IBM Information FrameWork (IFW)

! IFW Information Models (Banking Data Warehouse) i IFW Process & Integration Models
1

———————————— Juntn ettty el et
:: IFW Foundation Models ! !

1 ! !
¥ Lo |
1 1 1 1
0 . . . o ervices i ervices
X Financial Services Data Model P Function ! Workflow
ol Fo Model i Model
1 ] 1
1 1 |

1
oo T
1 | T

Solution
Templates

Solution
Templates

Object
Model

Process
Model

i
!
i

b

Banking Data Warehouse Model Interface Design Model

]
]
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Application Framework
= An application framework represents the partial implementation of a
specific area of an application

= Most widely-known frameworks are those supporting user interfaces
» Java Server Pages, ASP.NET

==— HJTP HTTP
> *{ Web
Internet
< Server

N{ClassicsCD.com

‘Welcome to ClassicsCD

Scripting
container
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Architectural Mechanism

= Architectural mechanisms represent common concrete solutions to
frequently encountered problems. They may be patterns of structure,
patterns of behavior, or both. [RUP]
= Often characterized as
» “the mechanism for achieving X”
» “this element is underpinned by mechanism Y”
= Examples
» Persistency mechanism
» Error logging mechanism

» Communication mechanism
» Shopping cart

EAO1 20
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Packaged Application

= A packaged application is a large-grained Commercial-Off-The-Shelf
(COTS) product that provides a significant amount of capability (and
reuse)

=  Examples

» Customer Relationship Management (CRM) application (e.g. Siebel)
» Enterprise Resource Planning (ERP) application (e.g. SAP)

= The amount of custom development required is greatly reduced
= Primary focus is on configuring the application

SIEBEL. w
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Component & component library

=  Component examples
» GUI widget (such as a table) |
. I
» Service
= Component library examples g

» Class libraries (e.g. Java class library)

» Procedure libraries ] : i

EAO1 22
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Legacy Application

= Alegacy application is a system that continues to be used because the
owning organization cannot replace or redesign it
= Tends to be a focus on integration rather than new development

= Often results in a focus on enterprise application integration (EAI)

S

N

S

S

)
<
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Architectural Decision

= [Architectural decisions are]
conscious design decisions
concerning a software system
as a whole, or one or more of
its core components. These
decisions determine the non-
functional characteristics and
quality factors of the system.
[Zimmermann]

= Decision rationale may come
from experience, method or
some other asset
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Agenda

= Introduction
= Sources of architecture
= Types of architectural asset
‘ Characterizing architectural assets
= Automating asset reuse

= Conclusion
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An Architectural Asset Metamodel

= Development - Reference = Architectural
Method Model Decision
‘ Q Legacy
* | | Application
E Reference -1 ¥ E Application l
Architecture
Pattern Language " e _ — g Packaged
81N i i ‘ Application
E *
* * W ; : * L P
ziE.® E Pattern * E Application Component
| - Framework % m Library
T— N 1
= Architectural = Design = Programming = Architectural | component
Pattern Pattern Pattern Mechanism

Architectural
‘ =

Style

EAO1
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Attributes of an Architectural Asset

A
Large-Grained

Granularity

>

Implementation

Fine-Grained

Specification Articulation
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Asset attributes

= General attributes = Architecture-related attributes
» Contained artifacts » Application type (e.g. custom app.)
» Name » Articulation (e.g. specification)

» Related assets
» Usage instructions
» Version

» Asset type (e.g. design pattern)
» Business domain (e.g. telecoms)
» Development discipline (e.g. testing)

= Process-related attributes » Development process (e.g. RUP)

» Author » Granularity (e.g. fine-grained)
» Feedback » Level of abstraction (e.g. logical)
» Rating . : .
_ » Lifecycle phase (e.g. inception)
» Reviewer » Non-functional properties (e.g. cost)
-fu | | .g.
» State Pov °

» Scope (e.g. systems engineering)
» Technical domain (e.g. embedded)
» Variability (e.g. limited)

» Visibility (e.g. public scope)

EAO1 28
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Asset Categories

= A category is a search mechanism

= It provides a match on assets with specific attribute values
» E.g. All assets associated with the telecoms business domain
» E.g. All assets whose cost is less than $100

EAO1 AS
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Agenda

= Introduction

= Sources of architecture

= Types of architectural asset

= Characterizing architectural assets

‘ Automating asset reuse
= Conclusion
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The Reusable Asset Specification (RAS)

= An OMG standard Name Desc State Ver Profile
= Defines a standard way to describe S LU

o paciage seee _
= Defines the interface to a RAS

re pOSitOry Solution Asset Overview

Requirements

= RAS is used to package many kinds of [| Arifacts —— Models, Code, Tests
assets including components, bocuments
services, patterns, and so on Usage

Usage Instructions & Activities
Filling Variability Points

Related Assets

Association, Aggregation,
Dependency, Parent
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Rational Asset Manager (RAM)

%) Asset Manager - Mozilla Firefox mEES

= Manages assets across their

@E-2-& ﬁ} (@ nttpi/tocaihost: 13080jc0m. ibm. ram.repesitary webjhome Faces7origin=fheme. Faces

[ B [@]ree =]

L-_J -

lifecycle from design/creation t0 (g I

Rational Asset Manager v7.0

Sign out : Master Administrator

.
CO n S u m ptl O n/C h an g e Home | My Asset Man.tugr Search for Assets  Submit an Asset  Administration

Using the repository Links and Information ?

Configuring the repository

. . . . Mast popular downloads
@ Search and evaluate T “0s Create | . createroles and 5
= Leverages an extensive librar T Bt g mmar i
. N Struts Licsnse Text
=y I o i
o Download asscts L‘}@ Update assets -WI Craste category 555 E"Dan’;‘fggj‘;;ﬁﬁs'm” LowTouchClaimProcessTastSel

of process best practices for o o Y, 2 R oo ||
asset creation & reuse 3

4 Create review

b Insurancelibrary_http wisrr ib
% processes

Baselibrary Customerfi0.xsd
validstelnsursncePolicyinterfe
Insurancelibrary ClaimBO.xsc

Submit assets

W

¥
i
1
&
1
HighRiskClaimProcessProductic 0
o
o
0
0

Welcome to Rational Asset Manager M5

Watch the M5 viewlet | Read the Infocenter

M3 features Submissions and updates
Utilise Stellant to indesx artifacts | O based reviews | WSRR deploy | €45 integration | LDAP intsgration | Improved UT | Help/Infopops | 2nd HighRiskClaimProressPron 42607
Rev. on the Rich Client:
Asset Based Development (ABD) Downloads, discussion and problems
process Beta discussion forum

Insurancelibrary httpaw — 4/26/07
Baselibrary CustomerBC  4/26/07
validatelnsurancePolicyls  +/26/07
Insurancelibrary Claimfs — 4/26/07
YalidatelnsirancePolicye  4/26/07
Baselbrary ContactBO.  4/26/07
validateInsurancePolicyB 42607

Discuss the Beta, and use your inkernal I6M ID ko log in
Reporting problems with the Beta

Based on the Rational Unified Process

@ Read the process

Report problems n the Beta, and use your intsrnal IEM ID to log on

Downloads

o ot

50PM

Asset Analyst, Analyst, Project Manager, Project Manager,
Administrator Architect, Architect, Reviewer, CIO/ICTO
Developer, Developer, Approver
Tester Tester

Define

Configuration Yy,

Create &

Modify Assets

Search &

Retrieve ASSEtS)

A
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RAM - Configuration

£
User 1 Communit Review Process
= :iE v |o [ E
1 *
* ~ 1 1
« = Asset Attribute
" L 1 *
= Role | Asset Type o
i + | Elcategory Schema
*
Repository Administration ¢ .
i E Asset
Eﬁ Communities

Assel Types

= Cateqary Schemas
e Relationship Tvpes
By Asset Attributes

[ Tools

83 Configuration
lfi,] Repository Administrakors
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RAM — Asset types, category schema

Asset Types 2

Name
Application Framework.

Architectural Decision

Architectural Mechanism

Architectural Pattern

Architectural Style

Architecture

Asset Case Study
Busingss Process
Case for Change
Cornponent
Component Library

DE Design

Design Patkern
Development Method
Dy Time Policy

Leqgacy Application

Minutes
Packaged Application
Presentation

Programming Pattern

Reference Architecture

Reference Model
Requirernent
Service Design

Service Impl

Description

&n application framewark represents the partial implementation of a specific area of an 3
TED.

Architectural mechanisms represent common concrete solutions to Frequently encounterg
patterns of behavior, or both

An architectural pattern expresses a fundamental struckural organization schema For sof
subsystems, specifies their responsibilities, and includes rules and guidelines For organizin

&n architectural style defines a Family of systems in kerms of a pattern of struckural orgal
defines a vocabulary of components and conneckor bvpes, and a set of constrainks on b

Architectural description to which service interfaces, implementation, db designs, and atl
Assets containing lessons learned and success stories using certain assets.

Describes busingss functions and tasks, & business process may contain other business g
Assets describing the business and technical case for creating or changing assets,

& reusable component.

TED

Design of a database.

A design pattern provides a scheme For refining the subsystems or components of a soft]
It describes a commonly-recurring structure of communicating components that solves a

TED.

Assets describing the configuration of the repasitory, Many of these assets come From
Specifications, Workflow Specifications, descriptions of Category Schemas, as well as the

TED
Minutes For a meeting.

& packaged application is a large-grained Commetcial-Off-The-Shelf (COTS) product that|
reuse),

Typicaly a PawerPoint, PDF, HTML and such,

A programming pattern is low-level pattern specific to a programming language. Also knol
particular aspects of cormpanents or the relationships between them using the features d

A reference architecture is an architecture that has already been created for a particula
different architectural patterns, applied in different areas of its structure,

TED.
Mary kinds of requirements, functional as well as non-functional.,
Design of service interface or service implementation.

Implementation of a service,

EAO1
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Define a hierarchy of categories for classifying assets,

Name:

| Development Process

Description:

& definition of the roles, tasks, work praducts and lifecycle required to support
software development,

=  Development
Discipline

S Development
Process

£ Lifecycycle Phase

Edit Insertchild Remove

Edit Insertchild Remove

Edit Insertchid Remove

db b 4P 9P AP Ab 9b P b 4D

dp 4b 4P 9B 40

db b Q9P 4D

o

F—

o=
F—
F—
=
F—
O—
F—

o=

i

o

i

o

F—

[a
F—
fa
F—
o

F—

0—

~ Business Modeling

Requirements

= Architecture

Detailed Design
Implementation
Testing
Deployment

Project Management

Configuration and Change Management

Environment

extreme Programming (<P
I6M Global Services Method
Lean

Rational Unified Process

Scrum

~ Inception

Elabaration

— construckion

Transition
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RAM — Communities, review processes

Communities

Select a community ko manage or create new communities,

Name Description

Enterprise Archibecture Architects that focus on enterprise solution, Incudes consideration of architecture, governance and transition planning.

Repositary Configuration Assets describing the policies and derisions For warious configurations, such as For 504, or for System Engineering, or for a specific project.
Service Analysis Analysts focusing on business process models,

Service Development The development resources creating and reusing services,

Service Testing Community: Software Architecture 2

Software Architecture | T T ; T T ; 1
Users | User Groups | Roles | Review Processes | Forum Mapping | Connections

Software Design

e Assign roles to all users (inchuding those that are not signed ind, all signed-in users, or individual users in the repository,

Systems Architecture Filter users: |
Filter by role:
Name Roles
Community: Software Architecture |7

'ﬁn All users [ Lisers I User Groups I Roles | Review Processes | Farum Mapping I Canneckions |

i}l‘l Signed'in USErS Manage the processes that this community uses to review and approve assets.,

i alan Asset Cansumer [| Asset Prod [Review Processes

ﬁ archie D Adminiskrakar Asseb Comsum|) @rder review processes in decreasing priovity, where the firsk review process to makch the minimum set of cond

] Review Process Conditions

O Application Framework Review Process [y type = Application Framework,
O Architectural Decision Review Pracess L* Asset type = Architectural Decision
O Architectural Mechanism Review Process | Asset bype = Architectural Mechanism
O #rchitectural Pattern Review Process | Asset bype = Architectural Paktern
O Architectural Skyle Review Process | fsset bype = Architectural Style
(] Legacy application Review Process |* Asset type = Legacy Application
O Packaged Application Review Process L# Asset type = Packaged Application
O Reference Architecture Review Process L asset tvpe = Reference Architecture
O Reference Model Review Process |* Asset type = Reference Madel
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RAM — Asset Lifecycle

EAO1

App

Aeject

Raview board
= Plan review

-

Review

.

Review board
- Evaluate review

Approve
I_I'
l‘ Designate:
Approved —

O

Dasignata

|

Retired

I
Designate

}

Archived
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RAM - Architecture

Software Development Platform

Create. modify, use &
review assets

* Administration

Create,
‘ ‘, modify &
Developer use assets

3 - ]
fecPll BURINESS
Manager NManager

\WelbSphere .
Browser

Studio Asset : ClearCase Eclipse
Analyzer '%Z':f,'ggf‘ SCM Plug-in* P
candidate Asset Manager Plug-in Web client
assets Publish, [

veloper

¥ = I .
Préjecta® RUSineSss Gen Web Services Seamh' . \WehSphere
ManagerasalManager process | rowse, | e
export retrieve ervice
| p _ T Registry &
RPM RMC Measurel o= :Sset— aal  Rational Asset Manager Server : Repository*
J f N
Measurement and P | metrics WAS —
Control Platform I and
query |
Metadata Storage change ClearQuest*

requests I
\ Filesystem &
/ N
-
Asset Governance &

Asset-Based
Development

Process Asset Management
Platform * Optional

ClearCase* g
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RAM and WSRR

Development-time

Federated

Rational
Asset Manager

@ D ( D p N
Software
ClearQuest ClearCase .

Q Architect J
Asset based Service Ensures
development traceability to services are

change, versioned developed
notification assets and consistently

& review referenced & in compliance

process artifacts with architecture

Manages information that is useful for developing,
re-using and managing _ all types of reusable assets

EAO1

Search & Publish

Deployed Run-time
WebSphere
Service Registry and Repository

cics Generic Client ESB, Process
(.Net or other) Message Broker Server
An_y CICS Web Web services Mediations based on WSRR
services provider client can Lookup for dynamic endpoint
program publish publish selection & binding
& search

& read capability

Manages information that is useful for the runtime
operation, management and development  use of services
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Conclusion

= Many types of architectural asset are at the disposal of the architect

= Understanding their characteristics and value can help the architect in
their decision-making

= Application of appropriate automation is critical in ensuring the success
of strategic reuse

EAO1
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QUESTIONS
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Learn more at:
IBM Rational software
IBM Rational Software Delivery Platform
Process and portfolio management
Change and release management
Quality management
Architecture management

Rational trial downloads
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developerWorks Rational
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