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Topics
1. The Subsystem Realization States 

2. An awareness of the factors involved in functional and 
physical partitioning of a system 

3. Analysis for determination of feasibility

4. Factors to consider and monitor in the design for 
performance, cost, reliability, integration, test, 
maintainability and safety 

5. Design optimisation 

6. Problem solving across subsystem boundaries.

7. Change management

8. Exercises 
8-39Creating Outstanding Systems Engineers



Module 8

0801-2

[Requirements] documentation tree
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Now what does that 

change impact?
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Types of changes
 Defect correction

 levels of urgency

 show stoppers - fix yesterday

 less urgent - fix according to schedule

 Upgrades/enhancements
 Planned changes

 Unplanned changes
 Response to user/customer
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Producing requirements
Problem or need

Activity

Solution concept

Operations concept

User requirements System requirements

Software requirements

Activity

Activity

Activity

Activity

Hardware requirements

Network requirements

You are 
everywhere
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Requirements

Waterfall

Design

Implement

Test

Operate
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Configuration control view
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Implement
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Configuration control view

DesignRequirements Implement Test Operate

External factors

Subsequent Builds

Current Build
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Introduction to Configuration Management

1. Records

 configuration items

 versions of configuration items

2. Meetings

 must be effective

3. Configuration Control Board(CCB)

 where it happens
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Implementation process

1. Engineering
 Convert requirements to functions

 Group functions into sets (builds)

2. Management
 Implement builds in a phased manner

 Builds are mini waterfalls (cataracts)

 Implementation process is multi-threaded after Build 1. 
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Configuration Management
 Set of activities that control and keep track of all 

“significant” changes in a system
 identification

 control

 auditing

 status accounting

 traceability
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Ideal CCB

Software Hardware

Contractor
Project Manager

Customer Stakeholder

Customer's
Project Manager

CCB

Decision

Impact assessment

8-49Creating Outstanding Systems Engineers



Module 8

0801-7

Design and Build - 1
 Software - Turns the requirements into code, and evaluates and 

perhaps incorporates COTS software.

 Hardware - May be working with disk drives or other storage 
elements, networks, workstations and custom hardware elements.

 Test - Developing test plans and procedures.

 Systems - Coordinating, technical performance analysis and 
measurement, change assessment, risk management, and 
documentation.

 Research/technology – tries to ensure technology will be available 
when needed on some types of projects
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Design and Build - 2

 Integrate - The hardware and software units are integrated and 
their working together is verified

 Test - The integrated system is tested prior to acceptance by the 
customer

 Transition - The system is turned over to the customer

 Operate - The system is operated by the customer or operations 
and maintenance contractor and provides some benefit to its 
users
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Control

 Process

 means by which allocated work to Builds is performed

 need for control

 evolves into CCB

 CCB

 final authority on change

 comprises

 contractor/customer
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Composition of CCB

 Anyone affected by the proposed change ?

 Management

 Department that will make the change

 Product assurance

 Finance

 Customer

 Others

 Keep size small
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Effective Meetings
• Purpose
• Agenda (distributed ahead of time)
• Restricted attendance

• Contributors
• Recipients
• Kibitzers

• Time limit
• Leader

• guidance
• encourages focused discussion
• manages disrupters
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Effective Meetings (cont.)
• Action items

• relevant
• minimal impact on schedule
• assigned to one person
• priority - completed just in time
• followed up on

• Prompt beginning
• Summary
• Timely termination
• Metric to measure degree of success
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Context of change

SOI
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Parallel evolution
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Change processing
Change 
Request 
Source

Total impact 
assessment

AcceptReject Requirement

Customer’s decision

Customer & contractor

ID number

Change request
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Impact Assessment

 Determine if the request has been rejected before and if those 
reasons are still applicable

 Determine if a conflict or contraction exists

 Estimate cost to implement

 Determine cost drivers

 Perform sensitivity analysis

 Discuss cost drivers with customers

 Are cost drivers really necessary?

 Document decisions in requirement repository
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Typical Impact Assessment Questions

 Why do we need the change?

 What if we don’t accept it?

 What are the alternatives?

 What will the modified system do? (CONOPS)

 How will the change contribute to mission objectives?

 How will the change impact existing and planned adjacent systems?

 What are the risks and their probability of occurrence?

 What are the required resources required to implement the change?

 How long will it take to implement the change?
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After acceptance of Change
 Formal plan

 for incorporating the change into operational and production 
system must be developed

 configuration control

 Actual incorporation of changes 

 depend on the SDP state at which they are approved

 Simple changes to drawings early in the process

 Re-manufacture for safety critical changes during production

 Field modification kits for operational units 
 either user or intermediate maintenance levels
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Work packages/Requirement Flow   

More detailsFewer details
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Effect of Change on Work Flow

Requirement 

change

Impacts?
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Effect of Change on Capability

CHANGE
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Effect of Change on Capability

CHANGE
Impact
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The Evolution of a Requirement

503.1 The current system shall be operated in 
parallel with the replacement system for no 
less than 30 continuous days after the 
replacement system is put into operation. 
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The Evolution Change
503.1 The current system shall be operated in parallel with 
the replacement system for no less than 30 continuous days 
after the replacement system is put into operation. 

The change request 

513.2 The replacement system shall be constructed 
from at least 60% of the parts incorporated in the 
current system.

See Exercise 8-21

8-67Creating Outstanding Systems Engineers



Module 8

0801-16

Exercise 8-21
1. Consider the two requirements in the previous page (503.1 and 513.2)
2. You are the CCB, what is the impact of the change request?
3. Prepare a <5 minute presentation containing

1) This slide and version of session
2) A summary of the impact of the change
3) The assumptions you made and reason for assumptions
4) Accepted or rejected
5) A compliance matrix for the exercise
6) Lessons learned from exercise
7) The problem posed by the exercise formulated per COPS problem formulation 

template

4. Save as a PowerPoint file in format Exercise8-21-abcd.pptx
5. Email/post in the Asynchronous group as instructed
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Knowledge reading exercise 8-22
1. Prepare a brief on two main points in reading 0805 (< 5min)
2. Presentation to contain

1. Formulated problem per COPS problem formulation template

2. A summary of the content of the reading (<1 minute)
3. The compliance matrix

4. This slide and version number of session
5. The main points (<1 minute)
6. Brief on one main point (<1 minute per point)

7. Reflections and comments on reading (<2 minute)
8. Comparisons of content with other readings and external knowledge

9. Why you think the reading was assigned to the module
10. Lessons learned from module and source of learning e.g. readings, exercise, experience, etc. 

(<2 minutes)

3. Save as a PowerPoint file as Exercise8-22-abcd.pptx

4. Post in the Asynchronous group
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Knowledge reading exercise 8-23
1. Prepare a brief on two main points in reading 0806 (< 5min)
2. Presentation to contain

1. Formulated problem per COPS problem formulation template

2. A summary of the content of the reading (<1 minute)
3. The compliance matrix

4. This slide and version number of session
5. The main points (<1 minute)
6. Brief on one main point (<1 minute per point)

7. Reflections and comments on reading (<2 minute)
8. Comparisons of content with other readings and external knowledge

9. Why you think the reading was assigned to the module
10. Lessons learned from module and source of learning e.g. readings, exercise, experience, etc. 

(<2 minutes)

3. Save as a PowerPoint file as Exercise8-23-abcd.pptx

4. Post in the Asynchronous group
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Summary of module

1. The Subsystem Realization States 

2. An awareness of the factors involved in functional and physical 
partitioning of a system 

3. Analysis for determination of feasibility

4. Factors to consider and monitor in the design for performance, 
cost, reliability, integration, test, maintainability and safety 

5. Design optimisation 

6. Problem solving across subsystem boundaries

7. Configuration control
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Meeting the module objectives
 For these states of the SDP, we 

1. Identified 

 the role of systems engineers

 the nature of the problems they faced

2. Introduced 

 Some of the tools, methodologies and techniques available 
to solve those problems

3. Created functional and physical architectures
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Any questions ?

1. Best

2. Worst

3. Missing

Email: beyondsystemsthinking@yahoo.com
Subject: <class title> BWM Session #
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