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INTRODUCTION 
INCOSE ON HUMAN FACTORS 

PEOPLE 

PROCESS PRODUCT 

KEYWORD 
SEARCH HITS 

SYSTEMS ENGINEERS LOVE SYSTEMS & PROCESSES … 
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INTRODUCTION 
DO YOU ALWAYS READ THE INSTRUCTIONS? 

YOU HAVE DONE THIS BEFORE? 
YOU KNOW WHAT YOU ARE DOING? 

YOU DON’T NEED THE USER MANUAL? 
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INTRODUCTION 
… THEN YOU ARE NOT ALONE 
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INTRODUCTION 
WHY PEOPLE DON’T READ INSTRUCTIONS 

Source: http://www.abcsignup.com/blog/why-people-dont-read-instructions 

v  We Don’t Have Time 
v  We Are Lazy 
v  We Already Know Everything 
v  We Aren’t Too Bright 
v  We Think Common Sense is Enough 
v  We Would Rather Call a Help Line 
v  Instructions Are Poorly Written 

CONVENIENCE 

CONWAY’S LAW 

SOME PEOPLE WILL 
NEVER BECOME 

A SYSTEMS ENGINEER 



www.incose.org/symp2017 6 

INTRODUCTION 
CONSUMER BEHAVIOR THEORY 

THE CONSUMER BEHAVIOR THEORY SUGGESTS THAT …  
IF (REQUIREMENTS SPECIFICATIONS) CONSUMPTION IS MADE TOO DIFFICULT,  

THEN CONSUMERS WILL WANT TO MOVE ON TO THINGS THEY ACTUALLY FIND SATISFYING 
(E.G. DESIGN, IMPLEMENTATION, TESTING). 

BY PROVIDING REQUIREMENTS SPECIFICATIONS THAT ARE NOT READILY USABLE  
TO CONSUMERS, AN ADDITIONAL PROCESSING BURDEN IS PLACED ON THEM,  

AND CONSUMERS MIGHT SUCCUMB TO THE TEMPTATION TO  
CUT THE REQUIREMENTS ANALYSIS PHASE SHORT. 

CONSIDERING HUMAN FACTORS, THIS MAY RESULT IN REQUIREMENTS CONSUMERS TO MOVE ON, 
STATING: “I HAVE DONE THIS BEFORE. I DON’T NEED REQUIREMENTS. I KNOW WHAT I’M DOING!”. 
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v  Problem Description 
v  Objectives 
v  Offered Solution 
v  Practical Example 
v  Other Applications 
v  Summary 

AGENDA 
 



www.incose.org/symp2017 8 

PROBLEM DESCRIPTION 
 

ENGINEERING 
FAILURE 
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PROBLEM DESCRIPTION 
APPLICATION TO SYSTEMS DEVELOPMENT LIFE CYCLE 

WHY 



CUSTOMERS / 
STAKEHOLDERS 
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PROBLEM DESCRIPTION 
 

SYSTEM  
TESTERS 

SYSTEMS 
ENGINEERS 

SYSTEM 
ARCHITECTS 

SYSTEM ELEMENT 
IMPLEMENTERS 

FLOW OF 
REQUIREMENTS 

SUBJECT MATTER 
EXPERTS 

SYSTEM 
INTEGRATORS 

SYSTEM ELEMENT 
TESTERS 

HANDOVER BETWEEN 
SDLC PHASES 

REQUIREMENTS 
DOCUMENTS 

 
WORK IS PERFORMED BY HUMAN BEINGS 



 
REQUIREMENTS DOCUMENTS SERVE AS A FORM OF COMMUNICATION 
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CHALLENGE: EFFECTIVE COMMUNICATION 
 

“I KNOW THAT YOU BELIEVE YOU UNDERSTAND WHAT YOU THINK I SAID,  
BUT I'M NOT SURE YOU REALIZE THAT WHAT YOU HEARD IS NOT WHAT I MEANT.”  

- ROBERT MCCLOSKEY 

COMMUNICATION 

HANDOVER BETWEEN 
SDLC PHASES 

REQUIREMENTS 
DOCUMENTS 



 
EFFECTIVE COMMUNICATION IS THE MOST CRUCIAL SUCCESS FACTOR 
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CHALLENGE: EFFECTIVE COMMUNICATION 
 

“… THE MOST 
CRUCIAL SUCCESS 
FACTOR IN PROJECT 
MANAGEMENT IS 
EFFECTIVE 
COMMUNICATIONS TO 
ALL STAKEHOLDERS” 

“THE SINGLE BIGGEST PROBLEM 
IN COMMUNICATION IS THE ILLUSION 

THAT IT HAS TAKEN PLACE” 
 

- GEORGE BERNARD SHAW 

Source: https://en.wikiquote.org/wiki/George_Bernard_Shaw 
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CHALLENGE: COMMUNICATION STRUCTURES 
CONWAY’S LAW 

“ORGANIZATIONS WHICH DESIGN SYSTEMS ...  
ARE CONSTRAINED TO PRODUCE DESIGNS  

WHICH ARE COPIES OF THE COMMUNICATION STRUCTURES 
 OF THESE ORGANIZATIONS” 

- M. CONWAY 

AIR 
CONDITION 

POWER / 
ELECTRICAL 

CAR  
BODY 

ORGANIZATIONAL 
STRUCTURE 
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CHALLENGE: COMMUNICATION STRUCTURES 
CONWAY’S LAW (CONT’D) 

Source: http://i81.photobucket.com/albums/j236/dimitri_the_pirate/RedneckCarAirConditioner.jpg 

“ORGANIZATIONS WHICH DESIGN 
SYSTEMS ... ARE CONSTRAINED TO 
PRODUCE DESIGNS REQUIREMENTS 

DOCUMENTS  
WHICH ARE COPIES OF THE 

COMMUNICATION STRUCTURES OF THESE 
ORGANIZATIONS” 
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PROBLEM DESCRIPTION: BRIEF RECAP 
 PROJECT WORK IS PERFORMED BY 

HUMAN BEINGS COMMUNICATING 
WITH EACH OTHER 

EFFECTIVE COMMUNICATION IS 
THE MOST CRUCIAL PROJECT 

SUCCESS FACTOR 

EFFECTIVE COMMUNICATION IS 
CONSTRAINED BY ORGANIZATIONAL 

STRUCTURES 

HUMAN FACTORS: IF TASKS ARE MADE 
TOO DIFFICULT FOR PEOPLE, THEY WILL 

TRY TO AVOID THEM 
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v  Problem Description 
v  Objectives 
v  Offered Solution 
v  Practical Example 
v  Other Applications 
v  Summary 

PROGRESS 
 



www.incose.org/symp2017 17 

OBJECTIVES 
CONSIDER THE HUMAN ASPECT 

“EASY” TO USE 

CONVENIENCE: 
“THE STATE OF BEING ABLE TO PROCEED 
WITH SOMETHING WITH LITTLE EFFORT OF 
DIFFICULTY” 

USABILITY (ISO 9241-11): 
“THE EXTEND TO WHICH A PRODUCT CAN BE 
USED BY SPECIFIED USERS TO ACHIEVE 
SPECIFIED GOALS WITH EFFECTIVENESS, 
EFFICIENCY AND SATISFACTION IN A 
SPECIFIED CONTEXT OF USE” 
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OBJECTIVES 
CONSIDER CONWAY’S LAW 

Source: Project Management Institute. 2013. A Guide to the Project Management 
Body of Knowledge (PMBOK® Guide). Fifth Edition. Figures 2-1 and 2-5 

FUNCTIONAL 
ORGANIZATION 

PROJECTIZED 
ORGANIZATION 

RFP

ACQUIRER SUPPLIER 

OBJECTIVE: EFFECTIVE 
COMMUNICATION BETWEEN DIFFERENT 

ORGANIZATIONAL STRUCTURES 
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v  Problem Description 
v  Objectives 
v  Offered Solution 
v  Practical Example 
v  Other Applications 
v  Summary 

PROGRESS 
 



www.incose.org/symp2017 20 

OFFERED SOLUTION 
PRINCIPLES OF COMMUNICATION 

THE SENDER IS RESPONSIBLE TO ENSURE THAT THE RECEIVER UNDERSTANDS THE MESSAGE 

Sender Message

Encode Transmit Decode

Receiver
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OFFERED SOLUTION 
GOOD COMMUNICATION (PRESENTATION) SKILLS 

AS THE SENDER, TAILOR YOUR MESSAGE  
TO YOUR AUDIENCE (RECEIVER) 

IT IS ALL ABOUT 
YOUR 

AUDIENCE 
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OFFERED SOLUTION 
BASIC PRINCIPLES OF EFFECTIVE COMMUNICATION 
Ø  DEFINE WHAT 

O  EXPECTED OUTCOME / DELIVERABLES 
Ø  DEFINE WHO 

O  ALLOCATE RESPONSIBILITY / ACCOUNTABILITY 
Ø  DEFINE WHEN 

O  SPECIFY THE DUE DATE / MILESTONE 
Ø  DEFINE HOW (IF DESIRED) 

O  DEFINE ACTIVITIES, CONSTRAINTS, ETC. 
Ø  STRUCTURE IT 

O  GROUPS REQUIREMENTS BY RECEIVER 
O  CONSIDER THE MAGICAL NUMBER 7 ± 2 

"THE MAGICAL NUMBER SEVEN, 
PLUS OR MINUS TWO: SOME 
LIMITS ON OUR CAPACITY FOR 
PROCESSING INFORMATION“ 
 

- GEORGE A. MILLER 
Source: 
https://en.wikipedia.org/wiki/
The_Magical_Number_Seven,_Plus_or_Minus_Two 
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OFFERED SOLUTION 
EXAMPLE: REQUEST FOR PROPOSAL (RFP) 

RFP

Encode Transmit Decode

THE ACQUIRER IS RESPONSIBLE TO ENSURE THAT THE SUPPLIER UNDERSTANDS THE RFP 

Acquirer Supplier



Requirement	#1

Requirement	#2

Requirement	#n

Requirement	#1

Requirement	#2

Requirement	#n
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OFFERED SOLUTION 
EXAMPLE: REQUEST FOR PROPOSAL (CONT’D) 

FUNCTIONAL 
ORGANIZATION 

PROJECTIZED 
ORGANIZATION 

“TRANSLATE” 

WHAT DOES IT 
MEAN TO ME? 

WHAT DOES IT 
MEAN TO YOU? 



Requirement	#1

Requirement	#2

Requirement	#n
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OFFERED SOLUTION 
EXAMPLE: REQUEST FOR PROPOSAL (CONT’D) 

FUNCTIONAL 
ORGANIZATION 

PROJECTIZED 
ORGANIZATION 

WHAT DOES IT 
MEAN TO ME? 

WHAT DOES IT 
MEAN TO YOU? 

THE ACQUIRER IS RESPONSIBLE TO ENSURE 
THAT THE SUPPLIER UNDERSTANDS THE RFP 

“TRANSLATE” 



26 

OFFERED SOLUTION 
TRANSLATING (ENCODING) THE REQUIREMENTS SPECIFICATION MESSAGE 

WHO 

WHEN 

HOW 

“TRANSLATE” 

WHAT DOES IT 
MEAN TO ME? 

WHAT DOES IT 
MEAN TO YOU? 

www.incose.org/symp2017 
RECEIVER FOCUSED 

REQUIREMENTS 

Structure 

Acquirer Supplier

SENDER FOCUSED 
REQUIREMENTS 

WHAT 
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OFFERED SOLUTION 
TWO STEP PROCESS 

ACQUIRER (SENDER) 
FOCUSED 

SOME SUPPLIER 
CONSIDERATION 

FULL SUPPLIER 
CONSIDERATION 

STEP 1: ALLOCATE 
REQUIREMENTS 

STEP 2: REORGANIZING 
REQUIREMENTS 
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v  Problem Description 
v  Objectives 
v  Offered Solution 
v  Practical Example 
v  Other Applications 
v  Summary 

PROGRESS 
 



www.incose.org/symp2017 
29 

PRACTICAL EXAMPLE 
STAKEHOLDER REQUIREMENTS: SAFETY & SECURITY TEAMS 

REQUIREMENTS 
ORIGINATOR #1 

REQUIREMENTS 
ORIGINATOR #2 

SAFETY TEAM 

SECURITY TEAM 

SAFETY MITIGATIONS 
(REQUIREMENTS) 

SECURITY MITIGATIONS 
(REQUIREMENTS) 
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PRACTICAL EXAMPLE 
STEP 1: [ANALYSIS &] ALLOCATION OF REQUIREMENTS 

REQUIREMENTS 
ORIGINATOR #1 

REQUIREMENTS 
ORIGINATOR #2 

SAFETY TEAM 

SECURITY TEAM 

SAFETY MITIGATIONS 
(REQUIREMENTS) 

SECURITY MITIGATIONS 
(REQUIREMENTS) 
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PRACTICAL EXAMPLE 
STEP 2: REORGANIZING OF REQUIREMENTS 

SAFETY TEAM 

SECURITY TEAM 

SAFETY MITIGATIONS 
(REQUIREMENTS) 

SECURITY MITIGATIONS 
(REQUIREMENTS) 
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PRACTICAL EXAMPLE 
STEP 2: REORGANIZING OF REQUIREMENTS 

SAFETY MITIGATIONS 
(REQUIREMENTS) 

SECURITY MITIGATIONS 
(REQUIREMENTS) 

SAFETY TEAM 

SECURITY TEAM 
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PRACTICAL EXAMPLE 
FLOW OF REQUIREMENTS 

SAFETY TEAM 

SECURITY TEAM 
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Safety Team 

Operations 

Security Team 

PRACTICAL EXAMPLE 
ADDITIONAL REQUIREMENTS 
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v  Problem Description 
v  Objectives 
v  Offered Solution 
v  Practical Example 
v  Other Applications 
v  Summary 

PROGRESS 
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OTHER APPLICATIONS 
ABSTRACTION TO ANY COMMUNICATION 

CUSTOMERS / 
STAKEHOLDERS 

www.incose.org/symp2017 

SYSTEM  
TESTERS 

SYSTEMS 
ENGINEERS 

SYSTEM 
ARCHITECTS 

SYSTEM ELEMENT 
IMPLEMENTERS 

FLOW OF 
REQUIREMENTS 

SUBJECT MATTER 
EXPERTS 

SYSTEM 
INTEGRATORS 

SYSTEM ELEMENT 
TESTERS 

HANDOVER BETWEEN 
SDLC PHASES 

REQUIREMENTS 
DOCUMENTS 
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APPLICATION TO TECHNICAL MANAGEMENT 
 

THE SENDER IS RESPONSIBLE TO ENSURE THAT THE RECEIVER UNDERSTANDS THE MESSAGE 
(WHAT DOES IT MEAN TO YOU) 
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v  Problem Description 
v  Objectives 
v  Offered Solution 
v  Practical Example 
v  Other Applications 
v  Summary 

PROGRESS 
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SUMMARY 
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FINAL WORDS 
 

RTFM 
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QUESTIONS & ANSWERS 
 

THANK YOU FOR 
YOUR ATTENTION! 

OLIVER HOEHNE, PMP, CSEP, CSM 
TECHNICAL FELLOW, SYSTEMS ENGINEERING 
PROJECT MANAGER 
WSP USA 
EMAIL: OLIVER.HOEHNE@WSP.COM 
LINKEDIN: WWW.LINKEDIN.COM/IN/OLIVERMHOEHNE 
TEL.: +1 (973) 353-7617 
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