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When 2 is good company… 
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The software development process 
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Where defects are detected 
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The cost of defect escapes 
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Effectiveness of V&V 
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The cost of defect escape! 
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To halve the 
defects escaping 

review. 
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What do you like most? 

Do you enjoy 
making things? 

OR 
Do you enjoy 

critiquing things? 
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Author Effectiveness 

Number of defects introduced per 
X where X = code, design,          
requirement etc.  
 
Measure after the fact and trace 
each defect to its source.  Look 
at all defects e.g. review, test, 
modelling, analysis… 
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% of defects detected vs  
defects that escaped 
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In	
  this	
  case	
  we	
  had	
  a	
  3-­‐fold	
  
difference	
  in	
  ability.	
  	
  A	
  

second	
  study	
  showed	
  a	
  10-­‐
fold	
  difference	
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C B A E D F
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Don’t leave teams 
to chance.  Always 
at least one strong 

person 
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The art and science of capability 

Not	
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Understand Effectiveness 
Author Effectiveness 

rank
Reviewer Effectiveness 

rank
Person 1 1 2	
  (*tie	
  rating)
Person 2 2
Person 3 3
Person 4 4
Person 5 5 2	
  (*tie	
  rating)
Person 6 6
Person 7 1
Person 8 4
Person 9 5
Person 10 6
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Despite detailed checklists and process, 
review effectiveness didn’t improve 
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Eliminating Controlled Factors 

−  Training 
−  Experience 
−  Processes 
−  Aptitude/attitude 

•  Potential factors affecting review 
effectiveness 
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Anecdotal observations… 
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To characterize the team 

MBTI	
  Characteris=cs	
  
•  Energy 

–  Introversion 
–  Extroversion 
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–  Intuitive 
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MBTI – S and N 
Information Processing 

Sensing 
Discrete, independent parts 
make a whole 
Step-by-step is best 
Logical and analytical 
Looks for details 

Intuitive 
Sees how parts are connected 
Seems to know the next step 
Applies new concepts with 
little direction 
Needs to see the whole 
picture 
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  characteris)cs	
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  characteris)cs	
  

xSxx xNxx 
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MBTI – J and P  
External Structure 

Judging 

Clear right and wrong 
Hierarchical 
Organized 
Prefers fixed (non-flexible) 

structure 

Perceiving 

Creative solution generators  
Flexible  
Open Ended 
Prefers adjustable structure 
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  characteris)cs	
  

xxxJ xxxP 
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MBTI Assessment 

Consider	
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…add more as needed 
more	
  is	
  not	
  necessarily	
  a	
  crowd	
  

When	
  two	
  is	
  good	
  company,	
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Summary 
•  Authors’ errors  and reviewer detection can be 

measured and vary  

•  Error escapes can be minimized by selectively pairing 
authors and reviewers 

•  Selective pairing can be done without direct 
measurement  

•  Multiple reviews can further reduce error escapes 

•  Pattern: Measure the capabilities of team members in 
terms of rate of error introduction and detection. Never 
pair a developer who is prone to introducing errors with 
a reviewer who is poor at detecting errors 

Reviewer	
  characteris)cs	
   Author	
  characteris)cs	
  
xSxJ xNxP 
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Patterns in the Review Process 

•  “Pattern” - A reusable solution to a commonly 
occurring problem 

•  We used two pattern representations: 
1.  Prose Template Patterns: 

•  Based on work of C. Alexander (Alexander 1977) 
•  Template describes Problem Statement, Forces or 

Tensions, and Context, in prose form 

2. Model-Based S*Patterns: 
•  Based on S*Patterns, described by INCOSE MBSE 

Initiative Patterns Challenge Team (Schindel, 2005)    
•  Patterns described as configurable MBSE models 
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5 Review and 3 Approval Patterns 
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5.	
  Danger!	
  Difficult	
  Func)on!	
   6.	
  Minimize	
  the	
  Number	
  of	
  Approvers	
  

7.	
  Clarify	
  Who	
  is	
  Approving	
  What	
   8.	
  Parallel,	
  Not	
  Sequen)al	
  Approvals	
  

5 Review and 3 Approval Patterns 
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Loop	
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Error	
  introduc=on	
  and	
  detec=on	
  “loops”	
  –	
  	
  
The	
  basis	
  of	
  a	
  Pacern	
  Based	
  Systems	
  
Engineering	
  model	
  of	
  the	
  Requirements	
  
Valida=on	
  and	
  Design	
  Verifica=on	
  Process	
  

C B A E D F
94% 80% 75% 50% 45% 30%

A 0.5 0.03 0.1 0.25 0.275 0.35

B 1 0.06 0.25 0.5 0.55 0.7

C 3 0.6 0.75 1.5 1.65 2.1

D 4 0.24 0.8 1 2 2.8

E 10 0.6 2 2.5 5.5 7

F 15 0.9 3 3.75 7.5 8.25

Defects 
Introduced
(per unit of 

Work Scope; 
e.g. for 

software, per 
1000 lines of 

code)

Reviewer Effectiveness
(Defect Detection Rate)

Defect Escapes (per 
unit of work scope)

Engineer

Pattern 5
Difficult Function
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Conclusions 
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Everyone has a 
place on the 

team. Everyone 
has the chance 
to learn & grow 
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While 2 is 

good company 
sometimes 

more is not a 
crowd! 
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Apply Characteristics to 
Tasks 

24th Annual INCOSE International 
Symposium 

	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

SE	
  Func=ons	
  
Heirarchical	
  
Organized	
  

Checks	
  final	
  implemented	
  decisions	
  

Judging 

	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
SE	
  Func=ons	
  
Heirarchical	
  	
  
	
  	
  	
  	
  breakdown	
  
Logical	
  decomposi=on	
  
Rigorous	
  analysis	
  

Sensing 
Judging 

System	
  
Defini=on	
  

Full	
  System	
  
Realiza=on	
  

Upper	
  Level	
  
System	
  

Realiza=on	
  

Lower	
  Level	
  
System	
  

Realiza=on	
  

Lower	
  Level	
  
System	
  

Development	
  

Upper	
  Level	
  
System	
  

Development	
  

Integra=on	
  

Integra=on	
  

	
  
	
  
	
  
SE	
  Func=ons	
  
Holis=c	
  view	
  
Able	
  to	
  understand	
  how	
  concepts	
  
connect	
  
	
  

Intuitive 	
  
	
  
	
  
	
  
	
  
	
  
SE	
  Func=ons	
  
Connec=ng	
  
Understanding	
  
Synthesizing	
  

Perceiving 
Intuitive 


