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ÅWhat is systems engineering?

ÅThe problem of understanding 

the nature of systems engineering

ÅSystems thinking

ÅApplying systems thinking to the problem

ÅThe benefits of an education as a systems 

engineer

ÅWhy systems engineers might be 

wizards

ÅSummary

ÅQuestions and discussion
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All of them ?
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Systems engineering 
1995 - 2007

Â Seems to have begun in the 1940ôs or 1950ôs

Â Systems engineering will solve the complex 
problems we face (since 1950ôs)

Â Disagreements 

Â definitions of a ñSystemò

Â as to the nature of systems engineering

Â on what systems engineers do

Â Overlapping disciplines

Â Systems of systems
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The production process
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Observation & questions

Â Observation

Â For more than 50 years, no systems engineer 
has come up with a definition of SE that 
systems engineers can agree upon. 

Â Questions

Â What is there about Systems 
Engineering that defies definition?

ÂWhy hasnôt systems engineering 
delivered on its promise?
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To understand a thing

Â Analysis*
Â Take apart the thing to be 

understood;

Â try to understand how 
these parts worked;

Â assemble an understanding 
of the parts into an 
understanding of the 
whole.

Â Systems Thinking*
Â A thing to be understood is 

conceptualized as a part of 
one or more larger wholes, 
not as a whole to be taken 
apart;

Â an understanding of the 
larger system is sought;

Â the system to be understood 
is explained in terms of its 
role or function in the 
containing system.

16* Ackoff, 1991 © Joseph Kasser 2008

Representation of a system
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Understanding a system
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Internal

External
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Perspectives & 
communications

Â Perspectives

Â Internal

Â External

Â Cognitive filters

Â Pages

Â Wavelength

Â No anchor points
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Defects in systems engineering
1. Selection of independent alternative solutions
2. The V Model
3. Lack of a standard process for planning a project
4. The Waterfall model
5. Unanswered and unasked questions
6. Lack of a metric for the goodness of Requirements
7. Focus on technological solutions not solving customerôs 

problems
8. Introducing unnecessary complexity
9. The need to focus on people as well as process
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The ñVò Model
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Defects in the V Model

ÂLacks óprevention of defects*ô
Â Definition of successful test?

Â Design works from requirements

Â T&E work from the need

Â T&E identify defects and plan to find them 
after they have been built into the system

Â Why not prevent the defects?

Â Does not cope with change

Â It is a tool, not a process
* Kasser 1995
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Waterfall representation of 
series of activities

Design

Requirements

Test

Operate

Implement

System development life cycle (ignoring change)

Each phase starts and stops at a milestone
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Waterfall representation in V 
format

Design

Requirements

Implement

Test

Operate

Shows 

relationships

V is a representation of the Waterfall model, does not cope with change

V for View not model


