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Let’s start with a thought experiment

Think of a system, product or process 
that failed you, your family or your team

• Name the defect/fault you 
experienced:

• What caused this defect?

• Continue back the cause-effect chain 
asking “What caused the cause?”

• How many “hops” does it take to get 
back to a faulty decision?
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Fault: 

Cause:

Cause:

Cause:

Decision:



Thought experiment - example

Think of a system, product or process 
that failed you, your family or your team

• Name the defect/fault you 
experienced:

• What caused this defect?

• Continue back the cause-effect chain 
asking “What caused the cause?”

• How many “hops” does it take to get 
back to a faulty decision?
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Fault: Garage door fails to 
close (again)

Cause: Door-to-opener 
connecting bar came loose

Cause: Missing nut on 
connecting bolt

Cause: Door vibration 
loosened nut in N months

Decision: Flawed connector 
design-for-vibration



Thought experiment - example

Think of a system, product or process 
that failed you, your family or your team

• Name the defect/fault you 
experienced:

• What caused this defect?

• Continue back the cause-effect chain 
asking “What caused the cause?”

• How many “hops” does it take to get 
back to a faulty decision?
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Fault: Septic mound site 
fails moisture test 

Cause: Excessive moisture 
content in multiple borings

Cause: No trees present to 
drain soil of moisture

Cause: Trees clear cut 8 
months prior to testing

Decision: Scheduling (Tree 
crew onsite = savings)



Decisions create the future!

• Systems Engineers (aka human beings) create the future with 
each decision that we make

• Faulty results can be traced back to 3 types of decision failure 
modes:
– A decision overlooked

– A decision poorly made

– A decision poorly implemented

• These faults can be prevented (or at least reduced) by:
– A robust, proactive Decision Management methodology

– The use of Decision Patterns to frame the problem space

– The maintenance of Decision-to-Everything traceability
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for good or ill

Which of 
these do you 
use today?



Decision Faults vs Preventive Measures
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Decision Management 
methodology

Decision Patterns

Decision-to-X 
Traceability

Decisions 
Overlooked

Decisions Poorly 
Made

Decisions Poorly 
Implemented

Level of prevention

None Strong



Causes: Decisions Overlooked
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Decisions overlooked

Failure to capture prior 
decisions

Failure to reuse prior 
decisions

Poor decision framing skills

Diving into analysis on first 
decision(s) identified

Diving into execution 
planning (WBS/schedule)

Which of these most 
strongly represents 
your organization?

IMPACT: Critical decision 
recognized too late, after time & 
budgets exhausted. Stuck with 
available, but mediocre solution



Causes: Decisions Poorly Made
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Decisions poorly made

Poor criteria set (feature-
driven, gaps, overlaps, fuzzy)

Tunnel vision – narrow range 
of alternatives considered

Failure to capture objective 
scoring rationale

Failure to consider risks & 
opportunities

Failure to time/performance-
align interacting decisions

Which of these most 
strongly represents 
your organization?

IMPACT: Decision rework triggers 
a cascade of changes that drive up 
costs and delay the solution.  
Defects may reach end users.



Causes: Decisions Poorly Implemented
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Decisions poorly 
implemented

Alternative implemented 
does not match one chosen 

Failure to communicate 
derived requirements

Failure to mitigate known 
risks in chosen alternative

Failure to plan tasks required 
to realize alternatives

Failure to fully resource 
alternative realization

Which of these most 
strongly represents 
your organization?

IMPACT: Potentially viable 
alternative not realized.  Lower 
than expected performance. Risks 
come to pass.  Delayed delivery. 
Cost overruns. Product defects.



Decision Driven® Methods Engine
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Plan Decisions
Roadmap 
Decisions

Make 
Decisions

Manage 
Consequences

Manage Decisions across Domains

For each decision

Decision Reuse
(Examples, patterns)

Proactive identification, 
framing & prioritization
(DBS, Top 10 Decisions)

Time-alignment of Alternatives
(Roadmap)

Complete & objective 
analysis

Capture interactions; Jump-start 
implementation



There is a pattern of decisions behind 
every System Design/Architecture

Exposing this decision pattern gives you a unique set of controls:

• A Decision Breakdown Structure to tame complexity

• An Innovation Framework to visualize new possibilities

• An Evaluation Framework to guide and capture your analysis

• A Collaboration Framework to engage stakeholders

• A Roadmap to fast-forward and align your plans proactively
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Never make a decision from scratch!



Decision Patterns
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Enterprise Strategy
62 decisions

Startup: Founders Dilemmas

Capability Design: Process

System/Product Design Research Strategy

Service Design

Courseware Design

23 decisions

14 decisions

101 decisions

27 decisions

36 decisions

9 decisions

Any of these decisions may also 
include a criteria pattern

What type of problem 
situation am I facing?



System/Product Design Decision 
Pattern: Top Level
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Each decision is a fundamental 

question/issue that demands an 

answer/solution

Avoid missing a key decision
Aid to effective decision framing



Use Cases
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Criteria patterns for each decision define 

success in the eyes of the stakeholders



Solution Architecture

© 2017 Decision Driven® Solutions INCOSE C-OH 15



System Lifecycle
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Decision Patterns as an Innovation 
Framework
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Operating Regimes

Solution Concept

Use Cases to Support

Value Proposition

Use Case Flow

Behaviors to Exploit

Solution Architecture

State Model

Function X Technology 

Function Y Technology 

Solution Lifecycle
Manufacturing Strategy

Support Strategy

5

4

7

3

8

7

3

6

9

17

1. Capture AS-IS state – incumbent alternatives
2. Identify decisions with Innovation Opportunity = 

HIGH

3. Brainstorm alternatives one decision at a time.  
Maximize ideas/time.

4. Identify a few promising and disruptive 
alternatives for each decision

5. Flow impact to other decisions to identify new 
possibilities:  What if we could do X?

6. Look for synergies.  Combine disruptive ideas to 
create new scenarios (futures)

7. Flow most promising ideas up the DBS structure

8

Product Portfolio

Target Markets

8

4

Decision

Decision

12

3 Avoid tunnel vision



Decision-to-Everything Traceability
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Decisions are the glue that provide context 

for other Systems Engineering data



Decision

Alternative

Risk

Implementation Task

Derived Requirement

Criterion

Criterion

Criterion

Criterion

Alternative

Alternative

Mitigation Req

Mitigation Task

Decision Consequences

Performance

Decision 

Analysis

High value decision traceability threads
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Function

Requirement

Requirement

Decision->Req Trace

Requirement

Function

Requirement

Requirement

Req->Decision Trace

Function->Decision Trace
Project 

WBS / Plan

Decision->Plan Trace

Solution 
Architecture

Arch. Model Trace



High payoff shortcuts

• Use a Top 10 Decisions List to focus your team on the “vital few” decisions 
that will drive your project’s success

– Include a Use Cases to Support decision to bound the project scope

– Map the top 3 system functions to a Technology for Function X decision

– Include an Interface Concept decision for the primary external interface 

• Build an initial Decision Pattern from the Top 10 decisions in 2 projects

• Limit scoring effort/data gathering by playing Knockout

– Kill off alternatives that don’t meet Threshold values on your top criteria

• For lower priority decisions, skip the scoring process. Record alternatives 
+ a brief selection rationale paragraph for the winner. Focus thinking on 
the Consequences of the preferred alternative:

– The most demanding derived requirement that might affect other decisions

– The most critical risk and how to mitigate it now!

– The most complex, costly or time-critical implementation task
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Start small – build momentum



Additional References
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Blog posts

• https://decisiondriven.wordpress.com/2008/10/10/all-faults-are-decision-faults/

• https://decisiondriven.wordpress.com/2015/08/22/stimulate-grand-challenge-innovation-by-
clear-problem-framing/

• https://decisiondriven.wordpress.com/2008/08/11/decision-patterns-unleash-creativity/

• https://decisiondriven.wordpress.com/2008/06/25/multi-decision-innovation-framework/

• https://decisiondriven.wordpress.com/2008/10/17/failure-to-manage-decision-
consequences/

• https://decisiondriven.wordpress.com/2008/10/04/all-requirements-are-derived-
requirements/

• https://decisiondriven.wordpress.com/2008/09/08/top-ten-decisions-list/
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