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IBM 2004 Global CEO Study
Growth is the Number One Priority

Your Turn

The Global CEO Study 2004

CEOs across the world
are renewing their
organizations for growth.
Are ‘\nll'.’

Gro




| IBM Software Group | Rational software

Trends Impacting Software Development

= Efficiency
» Business growth pressures to efficiently deliver quality software

= Compliance
» Internal quality standards and regulatory pressure

= Flexibility and responsiveness
» Open source, open standards, open architectures
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Efficiency: Software is everywhere
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Source: Gartner, April 2003, Embedded Software Development and Management - Automotive Industry
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Efficiency: Software is the business

“It is impossible to separate
IT and business strategy.

IT doesn’t support the
business, it is the business.”

Asiff Hirji
ClO Ameritrade




| IBM Software Group | Rational software

Efficiency: Improving Software Economics

Time or Cost
To Build

= (Complexity) (Process) « (Team) « (Tools)

Complexity —

Process
Team
Tools

\ 20 2\

Volume of human-generated code
Methods, notations, maturity
Skill set, experience, motivation

Process automation
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Compliance failure has significant,
negative cost consequences

= Companies paid of $2.4m more for audits last year
than they anticipated.?

= Large firms, on average, spent 70,000 additional
man-hours complying with Sarbanes-Oxley.!

= 49% of firms surveyed report that IT issues proved
to be a larger part of overall compliance efforts
than companies expected.?

'"The Economist,”Sarbanes Oxley: A Price Worth Paying?”, May 19, 2005
2CFO Magazine, “Sarbox and IT: How Bad Can Things Get?”, June 22, 2005
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Flexibility and responsiveness: Open Computing

Open standards:

= Promoting interoperability by using @CHI TEC

open published specifications for API's,

455 ' %7
protocols and data and file formats § @

Open architecture:

= Building loosely coupled, flexible,
reconfigurable solutions

7. OPEN COMPUTING o

) . . =

Coupling business processes ey

to software capabilities a fry

. > <

Open source software: én
= Promotes standards ¢ ‘bQ»ﬁ
= Leverages community development “Vﬂdﬂ @}

and collaborative innovation
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Flexibility and responsiveness: Open Source Usage Growth

Linux

Server Shipments by OS
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Apache Web Server

Web Servers Across All Domains
June 2000 - February 2005

LH

FioE

iy |
3

J’/\ﬁb’\’fﬁ"'\; N’ winll

’05:

(XY
©
I

jei=x4

3
=
Q
3

e e e e e e e e e e e e e e e e e
B e e e e = ot et e e o o o e et P L T e L e T e I Iy o o [ o Fo et [ o Lo

LTl T = AL E X 2L E T L E AL & = ==l = =l

Source: Netcraft Web Server Study, Feb. 2005

Firefox

Firefox market share

-m~ Websidestory

1200%3— Trend
10.00% {

5.007%

¢ OneStat
ETA: Wed, 01 Jun 2005 03:35:50 GMT

-4~ Janco

Current: 10.01%

F.00%

Fast

4.00% 1
2.007%

Market share

ETaA: Fri, 06 May 2005 13:02:11 GMT _a i el
L
e
L

| | — Apach=

—— Hicroso t
o Sun

—— NCEA

— 0khar

'112.1 million

v Webhits.de

0.00%

1 1 1 T 1 1
12/2004  01/2005 0272005 0362005 04/2005  OS62005

Source: http://ff.asbjorn.it

1
OEf2005




| IBM Software Group | Rational software

Flexibility and responsiveness

“Open Source is not about Free. It's about
Freedom. The freedom to collaborate.
The freedom to innovate.”

“Open source gives more people access to
the building blocks of innovation, enabling
diverse perspectives and influences to be

integrated into the creative process.

Nick Donofrio

Sr. VP, Technology&Manufacturing, IBM
At LinuxWorld August, 2004
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Trends Impacting Software Development: Conclusion

= Efficiency - business pressure, global pressure
» Business, Development and Operations needs to be tightly integrated
» Lack of quality has an immediate business impact

» Improve software economics across all 4 dimensions;
Complexity, Process, Teams, Tools

= Compliance

» Increased pressure to make best practice daily practice

» Minimize overhead for teams while ensuring regulatory compliance
= Innovation and flexibility through open computing

» Open standards for interoperability
» Open architectures and SOA for flexibility and responsiveness

» Open source software to drive innovation and transparency
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Agenda

= Key principles for business-driven development
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A way to transform and simplify development

Business-driven development

Anjiniegratediapproachitorseitware developmentithat
z\lie)ns lin2-ofotssinss,; davaloomant d ooar:iion:
LEAMSHONMPIOVEIUSINESSIPENOINANGE

Development as a business; process

= Align Technology and Business, priorities
IMpreVe EiCIENCY and eSPeRSIVERE
SEreateiinneyatve prodiets

Software development
becomes a driver
of competitive advantage
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Defining Principles for Business-Driven Development

= Input
» Current 6 best practices for IBM Rational

» Ongoing workshops with +1,000 development managers
and executives in 1999-2005

» Input from +80 key technical leaders within IBM

= How did we develop these principles?
» 10 months of collaborative effort with various workgroups
» Many rounds of feedback from technical communities within IBM

= Guiding focus
» Based on real world experiences
» Applies to a broad set of contexts

» Time resistant
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Key Principles for Business-Driven Development

A E":apt the process

Ba}ance stakeholder. priorities
C illaborate across teams

De onstrate value iteratively

E(evate the level of abstraction

Focli.ls continuously on quality
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Principle: Adapt the Process

= Benefits
» Lifecycle efficiency, open/honest communication of risks

= Pattern

» Adapt the process to the size and distribution of the project team,
to the complexity of the application, and to the need for compliance

» Precision and formality evolve from light to heavy over the project lifecycle
as uncertainties are resolved

» Improve your process continuously

- Anti-patterns
» More process is better

» Always using the same amount of process throughout the lifecycle
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How Much Process is Necessary?
Legacy upgrades

Simple upgrades Dynamic web apps Systems of systems
R&D Prototypes Packaged applications Real-time, embedded
Static web apps Component based (J2, .Net) Certifiable quality
Strength of Process
When is Less Appropriate? When is More Appropriate?
= Co-located teams = Distributed teams

Smaller, simpler projects

Few stakeholders

Early life-cycle phases
Internally imposed constraints

Large projects (teams of teams)
Many stakeholders

Later life-cycle phases
Externally imposed constraints
- Standards

- Contractual requirements

- Legal requirements
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Process Evolution Over the Life Cycle

Change managed baselines
Low risk ltems

Engineering, reasoned
Well-instrumented processes

Prototypes

Major risk items
Creative, judgment
Maneuverable processes

R&D)Stage ProulEhon Staoe

Idea Architecture BetalReleases Procijeis
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Principle: Balance Stakeholder Priorities

= Benefit
» Align applications with business and user needs
» Reduce custom development, and optimize business value

= Pattern

» Understand what assets you can leverage; and balance user needs
and reuse of assets

» Define and prioritize business processes and user needs,
and couple user needs to software capabilities

» Center development activities around user needs

A Anti-pattern
» Requirements focus drives towards custom solution

» Achieve precise and thorough requirements before any project work begins
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Decades of Existing Assets Must be Leveraged

Rewriting all existing applications and moving them to new
platforms is not a viable option

Developers
From an estimated worldwide market size
of 7 million “professional” developers

A - Visual Basic 6 and lower

-llllI...-..‘.~ .
T TOB0C v, sual
2M

I

i = million

Gartner

* New code cost 5X than reusing existing code, Software Productivity Research (SPR)

* 200 Billion lines of COBOL code in existence, eWeek

* 5 Billion lines of COBOL code added yearly, Bill Ulrich, TSG Inc.

* Between 850K and 1.3 Million COBOL developers with 12,000 per year attrition, IDC
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Balance User Needs and Reuse of Assets

Delivering the right application to the right price is a continuous
balance act between sometimes competing priorities

Lifecycle Lifecycle Initial Operational
Objectives Architecture Capacity
Stakeholder Needs &

Business Processes

us

Programmatics
& Risk

Architectur
& Design

Inception Elaboration Construction Transition

Source: SEI EPIC
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Service-Oriented Architecture — Business Processes to
Software Capabilities

An SOA is composed of multiple layers.
At the heart of the SOA are services, components that realize services, and service flows.

~

Jawinsuo) 99IAI8S

i ————————————

Modeling

o ——————————————

consumers T

/

business compositio
process choreography,
business state machines

services
atomic and composite

A

92IAI8S

service components

99UBUIBAOYD)

S$991AI8S ainjonJjsesyu] Buliojyuop
»® Jusawabeuepy ‘A3an23g ‘SO0D

CO (yoeoudde sng aoiAlag asiidiajug) uoneibaju|

L0
L




| IBM Software Group | Rational software

Principle: Collaborate Across Teams

= Benefits
» Team productivity, fewer meetings

» Better coupling between business needs, and the development
and operations of software systems

= Pattern
» Motivate people to perform at their best
» Encourage cross-functional collaboration
» Provide effective collaborative environments
» Integrate business, software, and operation teams

E Anti-pattern
» Nurture heroic individuals and arm them with power tools




Motivate people
to perform at their best
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Make sure the team understand
and buys in to the vision and mission

Make the team responsible
for the end result

Reconcile top down estimates with bottom up estimates
Build skills to enable the team
Self-managed teams when appropriate

High-trust environment

Provide a supporting environment that enables people to succeed
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Encourage cross-functional collaboration

Feature / Ul Components
B

&

Analyst Tester
Developer

%

alyst Tester
Developer

Analyst Tester
Developer

P y
W/ p <

’ Architecture Solutions

Developers Team Team

Infrastructure Components

Analyst Tester Analyst Tester Analst Tester
Developer Developer Developer

&
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Integrate business, software, and operation teams

Assemble

" Modelthe . . .
" BliSiness) o DENIET w
; o Irement

o . > g
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Operations ' ay PDevelopment
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Multiple Languages = Communication Barriers

2quUIrements oG

i} I\
Business J ang AlVIL Web Content
Analyst SINESSHVIOUE]S JAVASE I'JOr Creator

C-pap
Java
V. Mlodels -
Software Database ;




UNIFIED
MODELING
LANGUAGE
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Principle: Demonstrate Value lteratively

= Benefits
» Early risk reduction
» Higher predictability
» Trust among stakeholders

= Pattern
» Attack major technical, business and programmatic risks first
» Enable feedback by delivering incremental user value in each iteration
» Demonstrations provide more tangible insight into progress/quality
» Embrace and manage change
» Adaptive management using an iterative process

. = Anti-pattern

» Plan the whole lifecycle in detail, track variances against plan

» Less reliance on expensive and error prone human inspection
» Assess status by reviewing specifications
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Waterfall Development - What Happens in Practice

Sequential activities:
Requirements » Design » Code » Integration »Test

100% - _

Integration

Begins 4 -
(72]
o
S Late Design
O —~ Breakage
=3 ]
S 8
£
2 —
(b))
>
a
Original
Target Date

Project Schedule
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Better Progress Profile

Sequential phases, but iterative activities
Prototypes mmp Architecture WP Functional mmp Product
Releases Release

Demonstrable results

100% - Feedback S
Modern
” Project Profile
(72]
et
(@)
o
a P
‘E ©
g 2 Waterfall
g.§ Project Profile
©
>
D
o

Project Schedule
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Feature and Function Usage

Always
Often 7%
Never
45%
Sometimes
16%
Rarely
19%

(Standish Group’s Chaos Report 2003)
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Embrace and Manage Change

Embrace change
» If we do not change, we build the wrong solution

» Ability to efficiently incorporate changes throughout lifecycle provides a
competitive advantage

Manage change
» If you never stop changing, you will never complete the project

The ability to do life-cycle changes depend on
» your process

» your life-cycle tooling

» the complexity of your project / organization

» the impact of delivering with defects

Iterative development and other agile practices aim at maximizing
change freedom
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Principle: Elevate the Level of Abstraction

= Benefits
» Productivity
» Reduced complexity

= Pattern
» Plan with evolving levels of details
» Reuse existing assets

» Reduce the amount of human generated stuff through higher-level
tools and languages

» Architect for resilience, quality, understandability, and complexity control
(Focus on architecture first)

= Anti-pattern
» Go directly from vague high-level requirements to custom-crafted code
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Plan with Evolving Levels of Details

Coarse-grained Plan: Fine-grained Plans:
Project Plan Iteration Plans
One For Entire Project Next Iteration

Phases and major milestones
= What and when
Iterations for each phase

= Number of iterations To-Do List / Gantt chart
= Objectives and Duration = Who does what when

Current lteration
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Reduce the Amount of Human Generated Stuff

Model-driven architecture

Platform
Independent
Models

= Model-to-model transformations

Transformer *

Model-to-code transformations
» Compare Eclipse Modeling Framework (EMF) T

VISU8|IzatI0n Transformation

Knowledge

Architectural analysis, discovery, and control

Assets, patterns, templates
» Parameterized asset

Recipes
» Composite assets aiding effective usage of an asset

Solutions guide
» Assets, guidance, wizards or cheat sheets
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Transforming to an SOA environment

Service Service Service
Service Ownership Service Lifecycle Operations
Justification & Funding Modeling Management Management
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Why Will SOA Change the Industry?

“‘We are taking apart each Organizational
task and sending it... Commitment

to whomever can do it best, - SOA unites Business
and then we are and IT (66% of projects

_ ) today are driven by
reassembling all the pieces. line of business)
- Before, IT alone

defined the design

Standards

« Broadly adopted Web
services ensure well-
defined interfaces

- Before, proprietary
standards limited
interoperability

7

from Thomas Friedman’s
‘The World is Flat’

Level of Reuse
Connections « SOA services can be

extensively re-used
to leverage existing
IT assets

- Before, any reuse
was within silo’ed
applications

Degree
of Focus

- SOA services focus on
business-level activities
& interactions

- Before, focus was on
narrow, technical
sub-tasks

« SOA services are
linked dynamically
and flexibly

- Before, service
interactions were hard-
coded and dependent
on the application

*Source: Cutter Benchmark Survey
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Focus Continuously on Quality

= Benefits
» Higher quality and earlier progress/quality insight

= Pattern
» Team responsibility for end product
» Test early and continuously
» Incrementally build test automation

. = Anti-pattern

» Peer-review all artifacts, rather than also driving partial implementation and
testing to discover issues

» Complete and unit test all code before integration testing
» System level behaviors tested late in the lifecycle
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Make Quality a Way of Life, Not an Afterthought
Software problems are 100 to 1000 times more costly
to find and repair after deployment

= Cost to Repair Software

= Cost of Lost Opportunities
Cost

= Cost of Lost Customers

Inception Elaboration Construction Transition
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Incrementally Build Test Automation

iteratones

UML MC)aC:‘edI -
LIA

Implementation

jiestsunten diestaSsinter2
Tests I%%fk

HiestaSsinie’s

o4
=
diestasunted

ok

L b

It is often cheaper to find a problem through early implementation and
testing, than through detailed design review.
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Key Principles for Business-Driven Development

A E":apt the process

Ba}ance stakeholder. priorities
C illaborate across teams

De onstrate value iteratively

E(evate the level of abstraction

Focli.ls continuously on quality
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How Do IBM Rational Technologies Support SOA

» | Continuous Process Measurement and Management
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Business Driven Development in the Larger Context

Run-time Statistics
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Improving Time to Value

Rightsized processes Iterative processes Conventional processes
100% Enterprise architectures Middleware components Stovepipe architectures
0 Integrated environments Mature commercial tools Proprietary tools/methods

vV

Build Progress

15% 25% 60%

Time _ Time _ Time
to value to value to value

Project Delivery Time
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Business-Driven Development

Key Principles

Aapt the process

Ba)ance stakeholder priorities

Collaborate across teams

De}nonstrate value iteratively

E{svate the level of abstraction

Focs.ls continuously on quality
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Questions???
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