
SD01

Keynote: Trends and Innovations in 

Complex Systems Development 

Stephen Rooks
WW Services Technical Integration Lead
For Telelogic

stephen.rooks@uk.ibm.com

Peter Eeles
Executive IT Architect, IBM

peter.eeles@uk.ibm.com



© 2007 IBM Corporation

SD01 2

IT

Systems
Systems

Individuals Local Teams Global Teams

Software
Development 

Platform

R1000

Asset Modernization

IT

Systems Take Two

27 Years Old and 5 Years Young

2008
� 28,000 Customers

� 2,000 Rational Software Developers

� 40% Growth Since 2003
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A&D Example – Moving to Network Centric Systems

Isolated systems

� individual systems on the ship
designed independently

� threat nature changing, requires 
more dynamic response

� move to ships as collection of 
assets and capabilities that can 
be rapidly assembled in support 
of new missions

Previous generations
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Network Centric System – Zumwalt DDG 1000 

� Total Ship Computing Environment (TSCE)

– IBM Blade servers running RT Linux & IBM WebSphere Real-Time java

� Operates on-board functions
(traditional embedded real-time
such as radar, weapons control)

– Design of systems combining 
IT & Embedded

� Connect to larger net-centric
operations for command and control

– Planning of missions/capabilities

System integrated with IT
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Automotive Example – Onstar

Isolated system
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Automotive Example – Onstar

Source: http://faculty.darden.virginia.edu/GBUS885-00/Documents/OnStar_rev0907a.pdf

System Integrated with IT
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What do we learn from looking at these examples? 
� The System Lifecycle governs your priorities & investments

– From Concept, Development, Production, Utilization, Support through 
Retirement

– This may be months in fierce markets (Mobile devices)

– Years in A&D systems (B-52 = 50+ years)

� There is a rise in the importance of architecture

– Architectural standards and principles make it possible to integrate disparate 
systems in a logical and structured way (e.g. using SOA)

– Architecture enables a product line approach to maximize return on R&D

� There is a blurring of software and systems development

– Not so clear where one ends and the other begins

– Best practices and frameworks being shared across domains
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An Experience Report
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Rational Unified Process
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Initiatives extend beyond a single software development project

Single Multiple?

Software Software / hardware / people / information?

Development Development / operations?

Project Programme?

Systems Development
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Commercial Initiatives
� Enterprise architecture

– Defining an architecture that underpins a number of systems

� Strategic reuse

– Developing reusable assets that are used within a number of systems

� Systems engineering

– Developing a system that contains elements of hardware, software, workers and data

� Enterprise Application Integration

– Developing a solution that includes the integration of a number of legacy systems

� Packaged application development

– Developing a solution that includes the configuration of a packaged application, such 
as an ERP or CRM solution

� Outsourced development

– Defining an architecture that lends itself to the outsourced development of its 
constituent parts, whilst ensuring the quality and integrity of these parts

� Service-Oriented Architecture

– Supporting the creating of composite applications whose parts are reusable services

Architecture is key!



© 2007 IBM Corporation

SD01 12

Architecture is the fundamental organization of a system embodied in its 
components, their relationships to each other, and to the environment, and 
the principles guiding its design and evolution. [IEEE 1471]

The software architecture of a program or computing system is the structure or 
structures of the system, which comprise software elements, the externally 
visible properties of those elements, and the relationships among them. 
[Bass]

[Architecture is] the organizational structure and associated behavior of a 
system. An architecture can be recursively decomposed into parts that 
interact through interfaces, relationships that connect parts, and constraints
for assembling parts. Parts that interact through interfaces include classes, 
components and subsystems. [UML 1.5]

Definitions of Architecture
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An architecture defines structure

An architecture defines behaviour

An architecture is concerned with significant elements

An architecture meets stakeholder needs

An architecture conforms to an architectural style

An architecture is influenced by its environment

An architecture influences organizational structure

An architecture is present in every system

An architecture embodies decisions based on rationale

“The life of a software architect is a 
long and rapid succession of 
suboptimal design decisions taken 
partly in the dark.” [Kruchten]

Characteristics of Architecture
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Enterprise Architecture

System Architecture

Software
Architecture

Application 
Architecture

Technical 
Architecture

Hardware
Architecture

Organization
Architecture

Architecture Comes in Many Forms
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Architecting helps manage complexity

Architecting ensures architectural integrity

Architecting provides a basis for reuse

Architecting addresses system qualities

Architecting drives consensus

Architecting reduces maintenance costs

Architecting supports impact analysis

Architecting supports the planning process

Benefits of Architecting
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Enterprise

Set of resources that are used to meet a business need or mission

Enterprises can cross organization and even business boundaries

Enterprises provide value to their stakeholders (e.g. stockholders, community, 
nation, etc.)

Business (Organization)

A part of an enterprise responsible for one or more business processes (may also 
be Business Unit, Segment, etc.) 

System

An entity consisting of hardware, software, workers and information ... that 
provides services used by an enterprise in meeting its purpose or mission

Enterprise, Business and System
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… is made up of

Software

Hardware

Workers (people)

Information (data)

Software

Hardware

Workers

Information

System
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Consider a system to be made up of a collection of other 
systems, each made up of software, hardware, workers 
and information

A “system of systems”

Software

Hardware

Workers

Information

Software

Hardware

Workers

Information

Software

Hardware

Workers

Information

Software

Hardware

Workers

Information

A System of Systems
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Level 1

Level 3

Level 2

An Example
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IEEE-1471

The IEEE Recommended Practice for Architectural Description of Software-
Intensive Systems

This standard provides a conceptual framework for architectural description and 
defines what is meant by a 1471-compliant architectural description

4 + 1 Views of Software Architecture

Siemens

DoDAF

MoDAF

ToGAF

RM-ODP

The Zachman Framework

RUP for Systems Engineering (RUP-SE)

Architecture Representation
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Describing an Architecture – Kruchten 4+1 views
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Worker Logical Information
Level

Viewpoint

Context

Analysis

Design

Physical Process

Implementation

Describing an Architecture – Cantor (RUP-SE)
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A Vehicle

4 Wheels, ABS, ASP, Radar assisted cruise, ….

An Example
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Is the driver inside or

outside of the system?
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Software, hardware or people?

“Joint realization” across these elements

“Flow down” to subsystems

Functional requirements

Non-functional requirements (qualities, constraints)

Considerations
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Programme

Projects

Programme / Project Governance
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Alignment of project management work products

Programme / project vision

Programme / project plans (schedules, budgets, signoff points, funding, releases)

Alignment of project management processes

Scope (requirements) management

Change management

Test management

Risk and issues management

Quality management

Measurement / metrics gathering

Programme / project management reviews

Configuration management

…

Programme / Project Governance
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Architectural concerns

Alignment of subordinate systems with the superordinate system

Alignment of architectural work products

Requirements model

Design model

Implementation model

Data model

Standards and guidelines

Infrastructure definition

Alignment of architectural processes

Identification / refinement of interfaces and components

Identification / refinement of architectural properties (cost, performance)

Architecture reviews

…

Architecture Governance
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�“Systems” thinking requires us to think beyond 
software

�Systems engineering, enterprise 
architecture, strategic reuse, …

�Certain qualities cannot be achieved by 
software alone

�Performance, reliability, …

�Software/systems engineering principles and 
practices can scale both up and down
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Introducing Telelogic

Founded in 1983

More than 1,100 employees worldwide

More than 8,000 customers worldwide

Worldwide direct sales and partner 
ecosystem

Headquartered in Malmo, Sweden with 
US headquarters in Irvine, CA

Mission: Help each customer succeed the first 
time by aligning and optimizing product, systems 
and software development lifecycles with business 
objectives and customer needs to dramatically 
improve quality and predictability, while significantly 
reducing time-to-market and overall costs

Focal Point (product management 
and product portfolio management)

DOORS (requirements lifecycle 
management)

System Architect (enterprise 
architecture)

Tau (MDD for IT/enterprise SW)

Rhapsody (MDD for 
embedded/real-time SW)

Statemate (systems design)

SDL (MDD for communication 
protocol SW)

Synergy & Change (configuration & 
change management)

Logiscope (quality assurance)
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Combined Portfolio in Action
Industry’s most comprehensive offering

Requirements
Definition &
Management

Analysis & 
Design

Quality 
Management

Release 
Management

Construction

Configuration & 
Change Mgmt

Asset 
Management & 

Reuse

Production

Enterprise Architecture/
Architectural Frameworks

Measurement &
Reporting

Product Portfolio
Management

System and Software Lifecycle Process Management

Rational BuildForge

Telelogic DOORS
Rational RequisitePro

Telelogic Focal Point
Eclipse

WindRiver Workbench
other IDEs

Telelogic Rhapsody
Telelogic Tau

Rational Software Architect

Telelogic Test Conductor
Telelogic Tester

Telelogic Logiscope
Rational Test RealTime

Rational PurifyPlus
Watchfire AppScan

Telelogic Synergy
Telelogic Change

Rational ClearCase
Rational ClearQuest

Rational Asset Manager

Rational Method Composer, Harmony, RUP

Rational ProjectConsole
Telelogic Dashboard

Telelogic System Architect
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IT / back office environments

Software
Systems through Software 

Delivery Platform

Mechanical
MCAD

tool vendors

Electronic
EDA

tool vendors

- D E V E L O P M E N T -

Product lifecycle management
Integrating software, mechanical and electronics

Systems engineering
& architectural frameworks

Enterprise & industry architectures

Our Vision for Systems and Software Delivery

Collaboration, governance, and SOA lifecycle management 
solutions to enable effective software delivery

B
est practices

B
est practices
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Removing Friction from Tools and Processes

Integration of 
requirements, 

configuration and 
change management 

with PLM/EDA

Open technology, open standards
& community innovation

Change & release management

Requirements management

Process
& Product 

Management

Quality management

Architecture management

Software and Systems Development Governance

Electronics

Requirements Requirements 
ManagementManagement

Software Mechanical

Requirements 
management and system 
design across system of 
systems and down to the 

component level

Integration, Collaboration & Workflow Infrastructure

IntegratedIntegrated
ChangeChange

ManagementManagement

SystemsSystems
EngineeringEngineering
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How is the Thinking Behind Jazz Different?

Function First� Team First
Jazz will challenge us to think first about how people work together and then 
about the tool function needed by individual practitioners for specific roles

Manual� Process Aware & Transparent
Focuses on automating the unique dynamic of a team enhancing productivity by 
enabling real-time collaboration, visibility and transparency across the team, and 
process enactment 

Desktop Integration� Lifecycle Integration
Eclipse established a desktop client integration model for individuals, Jazz will establish 
a similar integration model across the lifecycle of software projects 
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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

Leading Innovation Web site

developerWorks Rational

IBM Rational TV

IBM Rational Business Partners

THANK
YOU


