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The guestion(s)

Can we, for a given point in the development space, prepackage software assets
to significantly expedite development of (point) solutions?

If yes, what would these assets look like and how many of them would be
architectural assets?

Deployment Environment

Family of Systems (Domain)

P> Development Environment

Ex: On-ine retail systems running on IBM
WebSphere and developed with RUP, Rational tools and
JBuilder
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What is an architectural asset?

|f
Software architecture encompasses the set of significant decisions about the
organization of a software system

s Selection of the structural elements and their interfaces by which a system is
composed

&5 Behavior as specified in collaborations among those elements
& Composition of these structural and behavioral elements into larger subsystems
s Architectural style that guides this organization

&Then

Architectural asset is a software artifact (or a group of artifacts), that captures
these significant architectural decisions

tha dav i company
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Outline

=Enterprise applications, a line in the design space
zDeployment environments

zDevelopment environments

= Software assets

zConclusions
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“Money talks™

There should be economic incentives for
the asset producers and consumers to
prepackage and purchase architectural
assets & the domain should have certain
characteristics:

+ Large software development

investments
$$ + High levels of repeatability
+ Shortage of skilled developers

Deployment Environment

Development Environment

Domain

Ratic T'l‘!ﬂ]
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Enterprise Applications

= Implement all or part of a business process
= Contain a model of a “business reality”

< Large amounts of highly structured information
= May have 1000s of data types and associations
= May have 1000000s of instances with complex relationships

= Small amounts of complex computation
=sUser interaction
= Constraint enforcement
= Process automation, ...

< Often complex, distributed deployment infrastructure
= Multiple nodes
= Complex interfaces and communication




= Specific quality of service requirements
= Security of critical data and processes with widely exposed interfaces
= Scalability to large numbers of clients and transactions
= Overwhelming logistical complexity
= Multiple stakeholders
= Different technologies and development methods
= Rapid response to constantly changing business conditions
= Concurrent projects at different stages of development

Tﬂhe Quality
1o

| Market |!
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Large investments

=By 2004, the worldwide IT services industry will grow
at a compound annual growth rate (CAGR) of 11% to
reach almost $584.6 billion

IDC Worldwide IT Services Industry Forecast Analysis, 1997-2004.

=Systems integration will grow at 13% CAGR; Rising from
$59 billion in 1999 to $109 billion by 2004

#Packaged software support and integration will grow at
15% CAGR; Rising from $35 billion in 1999 to $71 billion in
2004

=Network infrastructure management will grow at 16%
CAGR (interoperability is the major issue)
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Unimpressive SUCCESS rates

= According to the Standish Group's Chaos study
#In 2000 Corporate America started 300,000 new software projects
= Close to 70% of the projects were either challenged or failed

Failed 23%
Succeeded 28% 4

Challenged 49%

Standish Group's Extreme Chaos Report, 2001
R?ti-_ 'nal
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Development still difficult

zAd-hoc development
=Development at low levels of abstraction

=Developers must cope with broad abstraction gap between
requirements and designs

zReliance on labor-intensive activities
=No economically-significant reuse
zHigh levels of discovery and one-off implementations

... while enterprise systems can be grouped into
application families showing significant levels of
architectural similarities
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The Enterprise Applications’ Domain Is It!
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Outline

=0n-line enterprise applications, a line in the design
space

zDeployment environments

=Development environments

= Software assets

zsArchitectural mechanisms
zApplication frameworks, prepackaged software architectures

zConclusions

mpany
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Two dominant deployment platferms

= Java 2 platform, Enterprise Edition (J2EE)
= JSP
& Servlets
= EJBs
& IMS
& JNDI
= JDBC
= JUM
= NET
& ASPX
= NET Components
= MSMQ
=5 Windows Registry
= ODBC
<~ Common Language Runtime
= The plaftorms share HTML, XML, SOAP, ..

Rati._.*r]al

tha &-dav v company

J2EE; container-based deployment architecture

= Separation of concerns
= Application developers focus on components
=5 Platform developers focus on containers
= Containers mediate clients and components
= Transactions, resource pooling, persistence
= Policies specified through configuration not code

Containers
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J2EE Container Architecture

Component Types

z Client Components
= Applets, applications
= Execute on client virtual machine
=5 All other types execute on server
virtual machine
= Web Components
= Servlets, JavaServer Pages

= Deployed, managed, and executed
by web container

= Respond to requests from HTTP
and other protocols

= Generate web-based application
user interface

Ratic Tr‘!a!_

= Application Server Components

= Enterprise Beans (Session & Entity)

=5 Deployed, managed, and executed by
application container

= Maintain conversational or persistent
state in instance variables between
method invocations

= Participate in distributed transactions that
span multiple resources

= Provide services concurrently to large
numbers of clients

=5 Perform client authentication and
authorization to access protected
services

Ratic Tn_a!_
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Packaging Architecture

JAEE Application

)
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Outline

=0n-line enterprise applications, a line in the design
space

zDeployment environments
zDevelopment environments
= Software assets
zConclusions
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Development environment = tooels

Requirements = Software assets depend on tools
Management = Especially assets represented at
. higher levels of abstraction
Modeling
= Models
= Requirements

® c.cip

Deployment

Ratj._ T'l‘!ﬂ]
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Models and UML profiles
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Profiles tighten UML semantics

A domain concept is represented by one more model
element(s) in a profile
Model elements in a profile are semantic

Domain ﬁ refinements of UML model elements

Profile S —

UML

A praofile contains model elements which have been customized for a
specific domain or purpose by extending the metamodel using
stereotypes, tagged definitions and constraints. A profile may specify
m?deld ibraries on which it depends and the metamodel subset that it
extends.

— UML 1.4 Reference Manual

Ratj._ T'l‘!ﬂ]

Example ofia profile element

7 A domain concept is a component managed
by an EJB application container

Application Server JSR-26 profile stereotyped the

Components o — SUDSYstem to represent elements of
Enterprise Java Beans

UML contains Subsystem modeling [
element that is used to represent
collective behavior of enclosed elements

UML

Raticonal
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RTE and UML profiles

«derived from»

| Transformation
Rules

_ Executable
RTE Engine Artifacts

Implementation

mpany

Despite all standardization (UML, Profiles, Java,
J2EE, XML, SOAP, ...) complex assets including
requirements, models and generated artifacts are
still very dependent on their development
environments
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Outline

#0n-line enterprise applications, a line in the design

space

zDeployment environments
zDevelopment environments
zSoftware assets

zComponents

=Pattern

esArchitectural mechanisms
sApplication frameworks; prepackaged software architectures

zConclusions

Rational

Categories of software assets

= Customizable “starter kit” for an application family
(ex: a base for on-line market systems)

= Reusable solution template for a domain-specific
functionality or service (ex: user presentation
request processing)

= Set of related reusable design templates (ex: GoF
patterns, Sun J2EE patterns, .NET patterns)

= A reusable, plugable element of a software
solution with well defined interfaces and behavior

Rational

mpany
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Components

= A component is a self-contained software construct that has a
defined use, has a run-time interface, can be autonomously
deployed, and is built with foreknowledge of a specific
component socket.

= A component socket is a well-defined and well-known run-time
interface to a supporting infrastructure into which the component

will fit.
= A component is built for composition and collaboration with other
components.

= A component socket and the corresponding components are
designed for use by a person with a defined set of skills and

tools.

Herzum & Sims:
Business Component Factory: A Comprehensive Overview
of Component-Based Development for the Enterprise.

R?ti-_ Tr‘!a!_

Patterns

= Expert solutions to recurring problems
=Codify best practices identified by experience

= Solution descriptions, not solution instances
=Applied to create specific solution instances

5 Constrain structure and behavior of participating

elements
=Variability points (placeholders) permit adaptation and

customization

& Can be combined to create solution mechanisms
(architecture frameworks)

Rational

mpany
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Types of Patterns

# Can be differentiated by various factors
=|_evels of abstraction
=Software development life cycle phases
zApplication domains
zTechnology domains =

COoPe

z Often grouped into pattern libraries SEPARER RS
=GoF patterns <
-
=3un J2EE patters -

mpany
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Front Controller structure
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Service to Worker structure
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Use of J2EE patterns

=The J2EE patterns have great education value

zHowever, they are not directly applicable

=Each pattern can be implemented in multiple ways

+ Different implementation strategies
+ Implementation strategy must be decided before a pattern can be used

=They are not used individually, but in groups

+ A grouping mutually constraints implementation strategies of participating
patterns

z\What we found dlrectIK (re)usable are architecture
mechanisms (aka architecture frameworks)

=Groupings of two or more pattern implementation strategies

zIn UML mechanisms are represented as model templates
captured in «framework» package

Rﬁ.tti._ Tr-!ai
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Mechanism is.a model template

[The highiignted elements are the formal
parameters of the mechanism (i.e., must
be provided by the instantiator of the

mechanism)

HipServiet
(fomhip)

<<lnterface>> -
RequestDispatcher
(from serviet)

Within the Web container, all accesses to a URL must be done via the Iﬁ
[RequestDispatcher. The RequestDispatcher is request-dependent (i.e., there is
one RedquestDispatcher for every HitpRequest). The RequestDispatcher

(i.e.. it tracks the "chaining” of forward and include messages resulting from a
single request). Thus, it is the RequestDispatcher that detects when a
forward" message is send after an “include” message has already been sent

for the same request (a bad thing, as forwards flush the response buffer before
they are sent).

in our case, this means that all requests from the

troller to
from the <PresentationRequestDispatcher> 1o the <View>s are done via the.
[RequestDispatcher.
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Key architecture decisions

= There is a single entry point to the application (the front controller)
= The front controller uses the resource map to identify user’s re quest
= The front controller authenticates users

= Reroutes requests from new users to sign-in use-case dispatcher
= There is one dispatcher per use-case

& Dis%atchers delegate business logic to application server components
(EJBs) via business delegates

= Business delegates are a separation layer between presentation and business layers
of the system

= Dispatchers delegate generation of user interfaces to views
= Front controller and dispatchers are implemented as servlets
=z \iews are implemented as JSPs
= Delegates are implemented as Java Beans
= Business services are implemented as Session EJBs
& Directly or as facades
= Entity Beans use CMP for state persistency )
Ratic Tn.a_t!__l
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Consequence; allluse-case realizations look the same
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‘SgninLogbelegate Fashiable

HSigninLogDelegate) i iashiable)
pu)

#addigninatempt) Userinio

i CreateAccouniDispatcher)
#doGei)

ysecreNumber : Sting =

BUserinio)

oo ilfanagerbelegate

createaccount_entry_cient_page

= =5

= System decomposed into a few business components
= \ertical, large-grain system “chunks” responsible for sets of related

USEesS cases

ach use-case maps into structurally consistent use case
realization

=z 0ne dispatcher

= Shared delegates and services

= Shared views
New use-cases can be agéad without any impact on existing
use case realizations

= Update to resource map

= New dispatcher

= New services or extensions to existing services
+ Changes to existing services should be hidden by business delegates

= New views or extensions to existing views
+_Changes to existing vies should be hidden behind view parameters p a+i o nal
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We can do better than prepackaging mechanisms

= We can prepackage application frameworks
& Application framework is an implementation of a “solution construction
starter kit"
= Requirements, models, code, deployment descriptors, documentation and more
=5 Encapsulates key design decisions = architecture
= Developers can concentrate on implementation of business use-cases
= Rational On-line Retail Application Framework includes
=5 Presentation Request Processing mechanism
&5 Session EJB Access mechanism
&5 Front Controller
= Resource Map service (and delegate)
& Email service
&5 Logging service
& Systems Parameters Management service

= Partial implementation of the User Account Management business component
+ Create Account usease realization
+ Sign-in use<ase realization

Ratic T'l‘!ﬂ]
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Outline

=0n-line enterprise applications, a line in the design
space

zDeployment environments
zDevelopment environments
#Software assets
zConclusions
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Iniconclusion

= Creation of application frameworks should be driven by
business, not technical concerns

= Large investments in multiple instances of an application family
= Common, mature deployment environment

= Powerful, commonly-accepted development environment

= Agreement on representation of reusable assets

= Look for apglication frameworks coming up from Rational,
Microsoft, IBM and other companies

= Can we make $$ on prepackaging architectures?

th:tti

nent company

Thank You

wojtek@rational:com
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Asset-Based Development

=Development based on economically-significant reuse
of software assets

<Reusable Asset Specification (RAS) defines standard
way of packaging assets

Asset Package Structure
(from a. RAS Core)

Classification Information

Solution Information

Usage Information
(from Asset Package Structure’

Context Information
(from Asset Package Structure]

(from Asset Package Structure)|

(from Asset Package Structure]

Ratic Tr‘!a!_
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For each Artifact there is at least
one Context that the Artifact is in
=> There is at least one context in
an Asset (a “root context’)

e )

Lnes(ed artifacts0..

b | —

0..n 0..n
[An artifacts can be related to
another artificat in the same
or in a different Assets(s).

0..nJjcontext-free VP

———— 0.
// Variabilty Point__|<—~

A Context can impact each
/ artifact in a different way

/ Artifact Context represents

Variability points can be ™ interpretation of a Context'

context- or for a specific Artifact

relevant only to a specific
context.
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1. There may be a set of
Activities that
"operate" on a group of Artifacts i
.. 0.0y _

Activity

1% —

0.n_+var ptbinding rule,

2. For each Context there may be a
set of activities that apply only to

0., 0.n_+context-dependent actv that context. Each Activity in the
bpendent actv i group may "touch” multiple Artifacts
3. For each Artifact there may I

be a set of Activities that
describe how to apply the
Artifact. Some of these
Activities are context-dependent

Artifact Context
—

\
\

For each variability point there must
exist at least one activity that

describes how to bind that variability
point (what to do with it).




