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SEMAT: Software Engineering Method and 
Theory 

 

Founded by Ivar Jacobson, Bertrand Meyer, Richard Soley in 2009 

Re-found software engineering as a rigorous discipline based on         
a general theory of software engineering and  a unifying process  
framework 
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Common Ground 

Everyone of us knows how to develop our own software, 
but  as a community  we have no  widely accepted 
common ground 
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Measures 

Find a kernel of  
widely agreed 

elements 
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What is Essence? 

Kernel 

Language 

Essence Language 

Essence Kernel 

Practices 

Methods 

Custom Method M Custom Method N 

Method Architecture 

Essence - Kernel and Language for  
Software Engineering Methods 

http://www.omg.org/spec/Essence/Current  
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Mira and SEMAT 
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SEMAT Newsletter  
semat.org 
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Essence Cards 

•  What types of cards can you see? 
•  What do you think they are for? 
•  Is there any type missing? 
•  Does the colour of the cards indicate anything? 
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Some essential things to work with - 
Alphas 
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  What is an Alpha? 

•  Alpha is an acronym for an Abstract-Level Progress 
Health Attribute.  

•  An essential element of the software engineering 
endeavor that is relevant to an assessment of the 
progress and health of the endeavor.  
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Essence Kernel Alphas 
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Peeking into the Alphas 

•  There are several cards for 
each Alpha. What does 
each cards stand for? 

•  What is included in each 
card? 
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Requirements– one of the Alphas 

Requirements Definition: What the software system must 
do to address the opportunity and satisfy the stakeholders. 
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  Requirements states 

Recognized 

Coherent 

Acceptable 

Conceived 

Bounded 

Addressed 

Fullfilled 

The need for a new system has been agreed.  

The purpose and theme of the new system are 
clear.  

The requirements provide a coherent description of 
the essential characteristics of the new system.  

The requirements describe a system that is 
acceptable to the stakeholders.   

Enough of the requirements have been addressed 
to satisfy the need for a new system in a way that is 
acceptable to the stakeholders.  

The requirements have been addressed to fully 
satisfy the need for a new system.  
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  Checklist for requirements states 

q  The initial set of stakeholders agrees 
that a system is to be produced. 

q  The stakeholders that will use the 
new system are identified. 

q  The stakeholders that will fund the 
initial work on the new system are 
identified. 

q  There is a clear opportunity for the 
new system to address. 

Recognized 

Coherent 

Acceptable 

Conceived 

Bounded 

Addressed 

Fullfilled 
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Essence Kernel 
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Software development methods today 

Stage 1 

Phase 1 Phase 2 

Stage 2 

Phase 1 Phase 2 

Sequential 

Iterative V-Model 
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Software development methods today 

Stage 1 

Phase 1 Phase 2 

Stage 2 

Phase 1 Phase 2 

Sequential 

Iterative V-Model 

Focus on activities in two essential things: 
-  Way of working 
-  Work 



                         21 

Four of the seven essential things 

Software 
System 

Team 

Requirements 

Work 
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Plan: Determine Current State 

Completed Pending 
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Plan: Determine Next State 
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Plan: Determine How to Achieve Next 
State 
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Essence Kernel 

software 
system 

team 

requirements 

work 

Focus on states in seven essential things: 
-  Way of working 
-  Work 
-  Stakeholder 
-  Opportunity 
-  Requirements 
-  Software System 
-  Team 
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Following essential things 
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Software System Team 

Way of Working 

Work WORK  
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SOFTWARE SYSTEM TEAM 

TOMORROW 
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You do not need to use cards! You may 
use checklists! 
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How does the Essence Kernel Work? 
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How does the Essence Kernel Work? 
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How does the Essence Kernel Work? 
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How does the Essence Kernel Work? 
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How does the Essence Kernel Work? 
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Work Items 
q  Define Project Scope 
q  Clarify Success Criteria 
q  … 
q  … 
q  … 
q  … 
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Time has passed 
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Scenario on Solving Pain Points   
Education Stream 
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Terminology used 

•  Endeavor 
•  Pain Points (PPs) 
•  Pain Point Intervention (PPI) Meetings 
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Scenario Introduction 

•  Purpose of the scenario 
–  How to accelarate the progress of a software development 

endeavor by identifying and solving pain points 

•  Pre-conditions 
–  Background knowledge of Essence and its structure 

•  When to Apply 
–  While experiencing problems in a software endeavor 

•  Essence Scope 
–  Leveraging use of Alphas only 
–  Activity Spaces  and Competencies don’t feature in this 

scenario 
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Read on your own 
Scenario on Solving Pain Points 

pp. 2-9  
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Context 

•  The team  
–  works on the system's second release 
–  identifies pain points during Pain Point Intervention 

Meetings (PPIM) 
–  determines the current and target states of the 

endeavor by using Essence cards 
–  identifies appropriate tasks for remedying the pain 

points 

Five-member team is in 
charge of developing an 
online university course 
management  system 
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Steps in PPI Meetings 

Choose	
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1st Pain Point Identification 

•  The team brainstorms the overall progress & health of the 
endeavor 
–  Some faculty members resist migration to new system. 
–  Lack of constructive user feedback.  

•  What should they do? 
•  Which Alpha should they choose first? 

42 
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1st PPI: Selection of Cards 

•  One team member suggests that the 
Stakeholder Alpha be investigated first.  

43 

Stakeholders: The 
people, groups, or 
organizations who 
affect or are affected 
by a software system.  
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1st PPI: Selection of Cards 

•  The team members arrange all the 
Stakeholders Alpha cards in sequences. 

44 
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The Recognized 
state has been 
achieved 

45 

Recognized: Stakeholders have  
been identified.  
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The Represented 
state is the next 
Target state 
–  the faculty group is not 

represented.  

46 

Represented: The mechanisms for  
involving the  stakeholders are agreed  
and the  stakeholder representatives  
have been appointed. 



                         47 47 Essence User Guide in Action - Solving Pain Points 

Result 
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Tasks– Stakeholders Alpha 

– Task 1:  Appoint stakeholder representatives for 
the faculty group, including supportive and 
unsupportive faculty members.  

 
– Task 2:  Agree on or modify existing definition of 

responsibilities and collaboration approaches of the 
faculty representatives. Because of the iterative 
nature of the endeavor, the stakeholder need to 
agree on providing feedback on a regular basis. 
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As a result. . . 

•  Tasks 1 and 2  
receive attention 

 
•  In addition: 

–  Engagement with 
other stakeholder 
groups continues 

•  Administrators 
•  Students 

–  Work on the endeavor continues 
–  To avoid over-burdening the team, additional alphas are introduced 

incrementally during future pain point intervention meetings 

49 
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2nd PPI Meeting: Identify Current State – 
Stakeholders Alpha 

•  Represented state has 
been achieved.  
–  Four faculty 

representatives have been 
appointed: two supportive 
and two unsupportive 

–  Agreement has been 
reached about their 
responsibilities and 
collaboration approach 

50 
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2nd PPI Meeting: Identify Target State – 
Stakeholders Alpha 

•  Despite receiving feedback from 
one faculty representative, this 
state has not yet been reached 
–  Team has not been able to fully 

engage all faculty representatives 

51 

Involved: The stakeholder representatives 
are actively involved in the work and 
fulfilling their responsibilities. 
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2nd PPI Meeting: Identify Target State – 
Stakeholders Alpha 

52 Essence User Guide in Action - Solving Pain Points 
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2nd PPI Meeting: Identify Tasks – 
Stakeholders Alpha 

53 Essence User Guide in Action - Solving Pain Points 

– Task 3: Prepare for short interviews with 
Faculty representatives 

 

– Task 4: Carry out interviews with all 
Faculty representatives 
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2nd PPI Meeting Continues 

54 

•  Negative feedback received from the unsupportive 
faculty member reveals that he does not see the 
value of the new system 

•  What should they do? 
•  Which Alpha should they choose next? 
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2nd PPI Meeting Continues 

55 

•  Team decides to study the Opportunity alpha 

 
Opportunity: The set  
of circumstances that  
makes it appropriate to  
develop or change  
a software system. 
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2nd PPI Meeting Continues 

56 

– Opportunity alpha cards are arranged in 
sequence 

– Examination of the cards helps the team uncover 
any issue related to the opportunity and its 
value to users 
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2nd PPI: Identify Current State – 
Opportunity Alpha 

57 
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2nd PPI Meeting: Identify Target State – 
Opportunity Alpha 

58 Essence User Guide in Action - Solving Pain Points 
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2nd PPI Meeting: Identify Tasks – 
Opportunity Alpha 

59 

– Task 5: Prepare a short demonstration of the 
new solution key features while articulating 
their value (including value over the wiki-based 
solution) 

 
– Task 6: Present solution value to faculty during 

weekly faculty meeting 



                         60 

Moving forward . . . 

•  The team briefly reviews alphas that have been identified 
as candidates for pain point identification 

•  New alphas are introduced incrementally as needed, to 
address new pain points or simply check the state of the 
endeavor 

60 
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Your turn! 

•  Create a discussion group  
•  Read the handout for Scenario 2 
•  Assess the Team alpha 
•  Assess the Requirements alpha 

 

62 
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Directions for the discussion 

63 

We are here Our target 
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Let us share what we have found 

  

64 
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One possible finding to share 

65 

Action Items: 
 
q  Team needs to 

establish 
communication 
mechanisms 

q Put a tool in 
place to track 
issues  

q  Team needs to 
work on how 
they deal with 
problems related 
to acceptance of 
stakeholders 
viewpoints 

q Setup a session 
to talk about 
how to react to 
negative 
feedback  
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Directions for the discussion 

66 

We are here Our target 
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Let us share what you have found 

67 Essence User Guide in Action - Solving Pain Points 
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One possible finding to share 

68 

Action Items: 
 
q  Redefine 

requirement 
related to 
grading 

q Obtain 
acceptance 
from faculty 
representatives  
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Summary: In this scenario … 

•  We have acquainted ourselves with the Kernel 
Alphas 

•  We have learned 
–  how to use the Alpha states to identify pain points and 

current and target states  
–  how to identify action items to achieve target states and 

alleviate pain points 

 
69 
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Summary: In this scenario … 

•  we have also learned that 
–  problems that are usually common to many software 

projects can be avoided through the use of the 
Essence kernel 

70 
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Summary: In this scenario … 

•  we have also learned that  
–  the Essence kernel provides a holistic approach to assess 

the health and the progress of a software project  

71 
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Essence Kernel Value 
How does the approach provide value to the project team? 

Value comes primarily  
from team discussions 
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Essence Kernel Value 
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Quotes from CMU Students: 

  “Essence gives us a chance to back 
up and look at the project as a whole, 
from the birds point of view.” 
 

 “Essence provides a structured 
way of thinking about critical aspects 
of the project. Without Essence, our 
team could have overlooked some of 
these aspects.”  
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Structure for  Team Reflection 

Cécile Péraire 
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Current  
State 

Monitor	
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Quotes from CMU Students: 

  “The alphas seem to be 
exactly the right areas to monitor 
to promote project success.” 
 

  “Essence is great for team 
reflection & risk management.” 

RISK: Opportunity & Requirements defined without proper stakeholders involvement  

RISK 

Mechanism for  

Monitoring &  

Risk Management 

Recognized 

Cécile Péraire 
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Quotes from CMU Students: 

  “Essence gives us structure 
and direction.”  

 “Essence is useful, as it gives 
you an agenda or checklist based 
on various dimensions.” 

Target 
State 

Goals 

Recognized 
Represented 

Mechanism for  

Project Steering 

Cécile Péraire 
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Current  
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Quote from CMU Student: 

  “I will use Essence on my next 
project, especially with a team 
that is not used to the same 
software engineering process.  
In that case Essence is a backdrop 
at the basis of the communication 
about all the considerations for the 
success of the project.” 

Target 
State 

Goals 

Recognized 
Represented 

Non-prescriptive & 

Method  Agnostic 

Work Items: 
q  … 
q  … 
q  … 

Up to the team! 

Cécile Péraire 
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The Essence kernel provides  
a structure and mechanism for: 

 
•  Progress monitoring 
•  Team reflection 
•  Risk management 
•  Project steering   

 
In a holistic, simple, lightweight,  

non-prescriptive and method-agnostic fashion  

Essence Kernel Value 

How does the approach provide value to the project team? 

Cécile Péraire 
 



                         79 

Usage  

79 

Grasp 
holistically 

the SE Scope 
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Improve 
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Activity based view of software engineering  

Activity Spaces – Things To Do 
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Competencies 

Assists 1 

Applies 2 

Masters 3 

Adapts 4 

Innovates 5 

View of key competencies needed in software engineering 
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Sub-Alphas 

Sub-alphas could be added to the Kernel’s alphas to  
monitor and steer other aspects of the project as  
needed (like user stories, bugs, tasks, etc.) 
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Sub-Alpha: Team Member 
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Sub-Alpha: Requirements Item 
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