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• Solution
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Background
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* IEEE Spectrum February 2009

The average Mid Size vehicle has 
• Between 40 and 60 Electronic Control Units (ECUs) on board
• Over 8 MBytes of Software
• Over 10 Million Lines of Code (LOC)
• Over 5000 Vehicle variants
• Over 15000 calibrated vehicle variants
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The Challenge

• Increasing number of Software Intensive Features
�More than 80% of new features are Software enabled

• Increasing number of Distributed Features
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• Increasing number of Distributed Features
�More than 70% of new features are distributed



The Premier Event for Software and Systems Innovation 

The Challenge (continued)
The Vehicle is Distributed by Design
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The Challenge (continued)
Distribution across the vehicle

DOMAINS

Body/Comfort

Safety
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The Challenge (continued)
Domains
� Body/Comfort

• Power windows, locks, heating, cooling, etc.
� Safety

• Airbags, lane detection, etc.
� Chassis

• Anti-lock brakes, traction control, etc.
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• Anti-lock brakes, traction control, etc.
� Powertrain

• Engine (gas, diesel, hybrid), transmission (automatic, 
manual), etc.

� Infotainment
• Radio, navigation, speed, fuel, warnings, etc.
Different processes and tools used across the 

different domains
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Goals and Principles

• Goals:
�Enhance process fidelity: bridge the gap between theory 

(documented process) and practice (executed process)
�Ease process adherence for the practicioners
�Enable process compliance to CMMI and ISO standards
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Enable process compliance to CMMI and ISO standards

• Principles:
�Guidance and support for practicioners instead of strict 

governance
�Integration of industry standard tools instead of 

implementing unique solutions
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Problem Statement

• Lack of tools to integrate to ensure execution of work 
according to defined processes, thereby, leading to 
rigorous human effort to ensure process adherance 
to produce a high quality product
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What and When? Process Modeling Tool (Stages)

Process Definition (Phases, Activities, Roles, Work Products, ...)
Process Compliance (Mapping to CMMI-DEV, ISO 26262, ISO 9001)
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Process Enactment Automation Solution
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How? Change & Configuration Management Tool (RTC)

Process Enactment
(Change Requests, Work 

Tickets, Assigned Persons,
Work Assets,...)

Process Enactment Rules��������
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Process Enactment Components

Stages 5.1.x

Jazz Team Server

Stages plug-in

Update of process specifications

13
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User
(RTC Client / Browser)

Access to process information
(by browser)

Enactment control

Enactment data
(work items ...)
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Process Flow Example: Change Process
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Process Execution Example: Simple Change Request
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Process Execution Example: Complex Change Request
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Process Flow Example: Multiple Process Enactment

Create Change 
Request

Approve 
CR

Review 
Change 
Request

System 
Design

Detailed 
Design

Implementatio
n

Approve 
SD

Approve 
DD

Approve 
Impl

Change Initiation System Design Detailed Design Implementation

Change Management 
Process

17
© 2011 IBM Corporation

Analyze 
Requirements

Approve 
Requirem

ents

Change 
Requirements

Approve 
Reqs

Re-work

Requirements Engineering 
Process

Design solution

Simulate Design

Review 
Design

Algorithm Design Process

Connect 
Relationship



The Premier Event for Software and Systems Innovation 

Process Flow Example:
Change Process and further Implementation Steps
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Process Rules Definition (Stages)
Process definition (phases, activities, decision points, milestones, etc. and their attributes)

Timing (Sequence of process steps)

Process Rules Storage and Selection (Stages RTC PlugIn)
• Determine current process state
• Evaluate decision points and select appropriate process flow

C
onfigures

C
onfigures

Process Enactment Components
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Process Rules Execution (RTC)
• Process enactment (change management, work ticket management)
• User selection and assignment
• Change control of assets

• Evaluate decision points and select appropriate process flow
• Select next process state and create new work tickets

Tr
ig

ge
rs

Tr
ig

ge
rs
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Benefits

• Better process adherence, because toolchain supports and 
guides the process execution (but does not dictate it)
�Practitioners cannot skip important process steps
�Practitioners can create additional work tickets if 

required

20
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required

• No tool reconfiguration required for implementing
process changes

• Practitioners do not need to know CMMI or ISO
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Lessons Learned

• Perform distributed process design leading to higher 

acceptance

• Subject Matter Experts (SMEs) should be part of the Process 

21
© 2011 IBM Corporation

• Subject Matter Experts (SMEs) should be part of the Process 

Action Teams (PATs)

• Support people instead of governing them
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Future Plans

• Enhance solution to cover entire high level process (iterative 
decoupled development and application specific deployment)

• Integrate with Measurement & Analysis
�Process adoption, usage, and compliance

22
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�Process adoption, usage, and compliance
�Product quality improvements
�Project status as related to process artifacts

• Integrate with larger vehicle level processes
(PLM systems, document management systems, etc.)
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www.ibm.com/software/rational
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Daily iPod Touch giveaway

� Complete your session surveys online each day 
at a conference kiosk or on your Innovate 2011 Portal!

� Each day that you complete all of that day’s session 
surveys, your name will be entered to win the daily 
IPOD touch!

SPONSORED BY
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� On Wednesday be sure to complete your full conference evaluation 
to receive your free conference t-shirt!
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