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Graduated students are poorly
equipped for their future careers

= Software engineering is difficult to
learn in a classroom environmnet.

= Next to impossible to gain experience.

m Difficulties to assess students’
progress and competence.

Students have become nationally and
internationally mobile.




Problems at universities

ering Is often sgeezed into one

ithin one course.

educators wrt how
etencies.

ating the




Problems within industry

= Shortage of employee
candidates.

= Graduate students are poorly
equipped for their future
careers.

Graduate students do not
ossess enough knowledge
t and skills within software




Problems with educational material

ational books.
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We have no widely accepted
common ground

 We do not lack methods or practices.

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

ground.
SEM/AT



Some common problems

— Software development methods are all unique in
their design and use of terminology so they cannot
be easily compared.

— We do not know which methods we have in
a large company.

— We have no solid knowledge which we can take
from job to job.

— We have no common platform on which we could
base
e development of our methods

e improvement of our methods
planning

Project status evaluation

SEMAT risk identification




SEMAT: Software Engineering Method
and Theory

aa g Re-found software engineering as a rigorous discipline based on
I\l a general theory of software engineering and a unifyin
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Common Ground

Find a kernel (essence) of widely
agreed elements
within software engineering

SEMAT 11
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What is Essence?

Methods

O
OO‘OO OO‘OOO

Custom Method M Custom Method N

Practices

@

oisNe

SRS

Kernel

Essence Kernel

Language

Essence Language

\_

O C]

Essence - Kernel and Language for
Software Engineering Methods

http://www.omg.org/spec/Essence/Current

/
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The Kernel

% Captures the essence of software engineering with the aid
of essential properties called Alphas (Abstract-Level
Progress Health Attribute).
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Requirements— one of the Alphas
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Requirements Definition: What the software system must do to

address the opportunity and satisfy the stakeholders.

SEM/AT
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The states of Requirements

°

SEM/AT

Concelved

Bounded

Coherent

Acceptable

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. £




Checklist for achieving the

SEM/AT

Conceived state of Requirements

Conceived \

Bounded

Coherent

Acceptable

Addressed

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

O The stakeholders that will use the
new system are identified.

0 The stakeholders that will fund the
Initial work on the new system are
identified.

O There is a clear opportunity for the

Fullfilled /

new system to address
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An example of a checklist for the

Stakeholder Alpha

State

Checklist

Recognized

All the different groups of stakeholders that are, or will be, affected by the
development and operation of the software system are identified.

There is agreement on the stakeholder groups to be represented. At a minimum, the
stakeholders groups that fund, use, suppott, and maintain the system have been
considered.

The responsibilities of the stakeholder representatives have been defined.

Represented

The stakeholder representatives have agreed to take on their responsibilities.
The stakeholder representatives are authorized to carry out their responsibilities.
The collaboration approach among the stakeholder representatives has been agreed.

The stakeholder representatives supportand respect the team's way of working.

Involved

SEM/AT

The stakeholder representatives assist the team in accordance with their
responsibilities.

The stakeholder representatives provide feedback and take part in decision making in a
timely manner.

The stakeholder representatives promptly communicate changes that are relevant for
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e pumose
) .gs“stem are agreed

s iteri \

[ Coherent

= The big picture is clear and
shared by all involved

Important usage scenarios
explained

Priorities are clear
Conflicts are addressed
Impact is understood

* The rate of ch
; a
requ;re,,.,ems is';g: to agre

* Valye js clear




Stakeholder groups -

SEM/AT

Abbreviated checklist items

| Recognized: Stakeholders have been identified. —

[1 Stakeholder groupsidentified

[1 Key stakeholder groups represented

All the different groups of stakeholdersthat are, or will be, affected by the developmen
operation of the software system are identified.

e Stakeholder groups to be regresented At aminimum. the

Identified

Ti mely feedback and decnsons provided

[l Changes promptly communicated

All the different groups of
- stakeholders that are, or will be,

operation of the software system
are identified.

In Agreement: The stakeholder representatives are in agreement.

[ Minimal expectations agreed

[ Rep’s happy with their involvement
[ Rep’'sinput valued

[ Team'sinput valued & respected

[1 Priorities clear & perspectives balanced

The stakeholder representatives have agreed upon thetl
deployment of the new system.

The stakeholder representatives are happy with their invo lvement in the work.

The stakeholder representatives agree that their input is valued by the team and treated
with respect.

The team members agree that their input is valued by the stakeholder representatives and
treated with respect.

The stakeholder repre sentatives agree with how their different priorities and perspectives
are being balanced to provide a clear direction for the team.

Satisfied for Deployment : The minimal expectations of the stakeholder representatives have been achieved.

[1 Stakeholder feedback provided

[ System ready for deployment

The stakeholder representatives provide feedback on the system from their stakeholder
group perspective.

The stakeholder representatives confirm that they agree that the system is ready for
deployment.

Satisfied in Use: The system has met or exceeds the minimal stakeholder expectations.

[1 Feedback on system use available

[1 System meets expectations

Stakehol ders are using the new system and providing feedback on their experiences.
The stakeholders confirm that the new system meets their expectations.
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Working with the Alphas

D Requirements

D Requirements

D Requirements

D Requirements

D Requirements

D Requirements

Requirements

Software
System

Work

[ Conceived

| (=

]

{ Coherent ]

[ Sufficient ]

[ Satisfactory ]

[ Fulfilled

+ Need for system agreed by
initial stakeholders

« Users and customers identifie

- Expected benefit of system
agreed

+ Theme, scope, success criteria
of system is clear

d * Mechanisms for managing
requirements in place

* G ints and

+ Described requirements
provide coherent picture of the
system

« Conflicting requirements

considered

+ Important usage scenarios
explained
« Priority of requirements clear

+ Requirements adequately
describe solution and
acceptable to stakeholders

* Rate of change to agreed
requirements is low and under
control

+ System implementing
requirements is worth making
operational

+ Enough requirements are
implemented

« System implementing
requirements is accepted as
fully satisfying the need

= No outstanding requirement
items prevent system from
being accepted

* Stakeholders accept
requirements as accurate

( 1/6 1 ( 2/6 1 ( 3/6 I ( 416 IF 5/6 JI 6/6 ]
Software Software Software D Software Software Software
System System System System System System

Architecture
Selected

] [ Demonstrable ]

[ Usable

(]

[ Operational ]

[ Retired ]

+ Architecture selected that
address key technical risks.

« Criteria for selecting architect
agreed

« Platforms, technalogies,
languages selected

« Buy, build, reuse decisions
made

+ Executable version of system
demonstrates architecture is fit
ure for purpose
* Supports functional and non-
functional testing
- Critical interface and system
configurations exercised

+ System is usable and has
desired quality characteristics

+ System can be operated by
users

+ Functionality and performance
have been tested and accepted

« Defect levels acceptable

- Release content known

« System (as a whole) has been
accepted for deployment in
aperational environment

- Sponsors, users, stakehalders
accept system as fit for purpose

* Installation and other
documents available

+ Operational support in place

+ System in use in operational
environment

+ System available to intended
users

- Atleast one example of system
is fully operational

- System supported to agreed
service levels

+ System no longer supported

* Updates to system will no longer
be produced

* System has been replaced or
discontinued.

( 116 ) 2/6 ( 3/6 ( 4/6 1 ( 5/6 11 ( 6/6 )
D Work C] Work [:] Work D Work [:] Work [:] Work
[ Initiated J [ Prepared ] { Started } [ Under Control ] [ Concluded ] { Closed ]

* Woerk initiator and client known

» Werk goal and constraints clear

* Sponsorship and funding model
clear

« Pricrity of work clear

* Cost & effort understood

« Funding in place

+ Resource availability and risk
exposure understood

* Governance model is clear

« Integration and delivery points.

+ Development work has started

« Work progress is monitored

+ Work broken down into
actionable items with clear
definition of done

« Team members are accepting

- Workgoing well, risks being
managed, productivity levels
acceplable

« Unplanned work & re-wark
under control

- Workitems completed within

* Work to preduce results have
been finished

+ Work results are being achieved

= The client has accepted the
resulting software system

« Al remaining housekeeping
tasks completed, and work
officially closed

 Everything has been archived

+ Lessons learned and metrics
made available

Team

SEM/T

defined and progressing work items estimates
+ Measures tracked
( 116 J ( 2/6 ) ( 36 ) ( 416 ) ( 5/6 ) ( 6/6 )
[j Team I:J Team O Team [:] Team [j Team
< e ~ <
[ Seeded 1 ( Formed J Collaborating [ Performing ] [ Adjourned

« Team's mission is clear

+ Team knows how to grow to
achieve mission

+ Required competencies are
identified

+ Team has enough resources to
startthe mission

« Team organization & individual
responsibilities understood

* Members know how to perform

+ Members working as one unit

+ Communication is ocpen and
honest

+ Members focused on team
mission

+ Team working efficiently and
effectively

« Adapts to changing context
« Produce high quality output
+ Minimal backtracking and re-

« Team no longer accountable

. Respnnsihmnes handed over

+ Members available for other
assignment

+ Team size is determined work * Success of team ahead of work
personal objectives + Waste continually eliminated
[ 115 J [ 2/5 ] L 3/5 1 [ 4/5 J [ 5/5 J
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Determine Current State

D Requirements

D Requirements

D Requirements

D Requirements

O Requirements

D Requirements

[ Conceived

P (=

[ Coherent ]

{ Sufficient ]

{ Satisfactory }

[ Fulfilled

« Need for system agreed by
initial stakeholders

= Users and customers identified

+ Expected benefit of system

+ Theme, scope, success criteria
of system is clear

+ Mechanisms for managing
requirements in place

« Described requirements
provide coherent picture of the
system

« Conflicting requirements.

+ Requirements adequately
describe solution and
to

+ System implementing
requirements is worth making

+ Rate of change to agreed

* Enough requirements are

« System implementing
requirements is accepted as
fully satisfying the need

= No outstanding requirement

agreed .c and requirements is low and under implemented items prevent system from
considered + Important usage scenarios control being accepted
explained * Stakeholders accept
« Priority of requirements clear requirements as accurate
( 1/6 ] ( 216 1 | 3/6 ]I ( 416 I 516 JI 6/6 )
Software Software Software Software Software Software
System System System System System System
[ Ar;zl':‘e:f::‘re } [ Demonstrable } { Usable { Ready ] [ Operational ] { Retired J

+ Architecture selected that
address key technical risks

« Criteria for selecting architectu
agreed

+ Platforms, technologies,
languages selected

+ Buy, build. ‘euse decisions
made

+ Executable version of system

demonstrates architecture is fit
e for purpose
- Supports functional and non-
functional testing
« Critical interface and system
configurations exercised

+ System is usable and has
desired quality characteristics

+ System can be operated by
users

+ Functicnality and performance
have been tested and accepted

+ Defect levels acceptable

= Release content known

+ System (as a whole) has been
accepted for deployment in
operational environment

- Sponsors, users, stakeholders
accept system as fit for purpose

+ Installation and other
documents available

+ Operational support in place

+ System in use in operational
environment

+ System available to intended
users

- Atleast one example of system
is fully operational

- System supported to agreed
service levels

+ System no longer supported
*+ Updates to system will no longer
be produced

+ System has been replaced or
discontinued.

116 ] 216 [ 3/6 [ 416 ] [ 5/6 ] [ 6/6
-

'as started p
»nitored ®
nto
h clear -n archived

ark clear + sovernance model Is clear W e ISsuy Svimas Sy 4 and metrics

« Integration and delivery points * Team members are accepting * Work items completed within Je
defined and progressing work items estimates
* Measures tracked
1176 ) ( 2/6 ) ( 3/6 ) ( 416 ) ( 5/6 ) 6/6 )
| Team | Team | Team Team | Team
Seeded Formed | Collaborating Performing | | Adjourned

+ Team's mission is clear
+ Team knows how to grow to
achieve mission

+ Required competencies are
identified

+ Team size is determined

« Team has enough resources to
startthe mission

« Team organization & individual
responsibilities understood

* Members know how to perform
work

« Members working as one unit

+ Communication is open and
honest

* Members focused on team

mission

Success of team ahead of

personal objectives

« Team working efficiently and
effectively

« Adapts to changing context

* Praduce high quality output

« Minimal backtracking and re-
work

* Waste continually eliminated

« Team no longer accountable

. RESFOI’\S!DI“II&S handed over

+ Members available for other
assignment

1715

3/5

415
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G Requirements

C] Requirements

[:] Requirements

C] Requirements

=1

e=n

[ Coherent

)

[ Sufficient

+ Need for system agreed by
initial stakeholders.

« Users and customers identified

 Expected benefit of system
agreed

+ Theme, scope, success criteria
of system is clear

+ Mechanisms for managing
requirements in place

+ Constraints and assumptions
considered

= Described requirements

system

= Conflicting requirements
separated

= Important usage scenarios
explained

- Priority of requirements clear

provide coherent picture of the

* Requirements adequately
describe solution and
acceptable to stakeholders

* Rate of change to agreed

requirements is low and under

control

( 316

)

Software
System

C] Software
System

Architecture
Selected

)

« Architecture selected that
address key technical risks

« Criteria for selecting architecture

agreed
« Platforms, technologies,
languages selected

+ Executable version of system
demonstrates architecture is fit
for purpose

= Supports functienal and non-
functional testing

- Critical interface and system

+ Buy, build, reuse
made

[ Demonstrable ]

( 116

[ ) work

[ ) work

( 216 )

() work

e

[ Prepared ]

[ Started

* Waorkinitiator and client known

« Work goal and constraints clear

+ Sponsorship and funding model
clear

« Priority of work clear

* Cost & effort understood

« Funding in place

* Resource availability and risk
exposure understood

* Governance model is clear

* Integration and delivery points
defined

* Development work has started

+ Work progress is monitored

*+ Work broken down into
actionable items with clear
definition of done

« Team members are accepting

and progressing work items

( 178 )

( 216 ]

D Team

|| Team

| Team

[ Seeded ]

e |

[ Collaborating

J

« Team's mission is clear

+ Team knows how to grow to
achieve mission

* Required competencies are
identified

* Team size is determined

» Team has enough resources to
startthe mission

« Team organization & individual
responsibilities understocd

= Members know how to perform
work

* Members working as one unit

+ Communication is cpen and
honest

* Members focused on team
mission

* Success of team ahead of
personal objectives

)

( 215 ]

( 315
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Software
System

C] Software
System

[:] Requirements

D Requirements

[ Satisfactory ]

|

+ System implementing
requirements is worth making
operational

* Enough requirements are

implemented

= System implementing
requirements is accepted as
fully satisfying the need

* No outstanding requirement
items prevent system from
being accepted

* Stakeholders accept
requirements as accurate

( 6/6 )

[j Software
System

[:] Software

System

[

Usable

e

[ openins |

[

System is usable and has
desired quality characteristics
System can be operated by
users

Functionality and performance
have been tested and accepted
Defect levels acceptable
Release content known

* System (as awhole) has been
accepted for deployment in
operational environment

- Sponsors, users, stakehalders
accept system as fit for purpose

* Installation and other
documents available

+ Operational support in place

+ System in use in operational
environment

« System available to intended
users

+ Atleast one example of system
is fully operational

« System supported to agreed

service levels

+ System no longer supported
* Updates to system will no longer
be produced

* System has been replaced or
discontinued.

3/6

( 4186 )

5/6

( 6/6 )

| Team

[ Performing ]

[ ) work

[ work

[ ] work

[ Under Control ]

[ oomwes |

[ et |

* Workgoing well, risks being
managed, productivity levels
acceptable

« Unplanned work & re-wark
under control

= Work to produce results have
been finished

* Work results are being achieved

= The client has accepted the
resulting software system

* All remaining housekeeping
tasks completed, and work
officially closed

« Everything has been archived

* Lessons leamed and metrics

« Workitems completed within made available
estimates
* Measures tracked
( 416 ) ( 5/6 ) ( 6/6 )

D Team

[ Adjourned ]

« Team working efficiently and
effectively

+ Adapts to changing context

« Produce high quality output

+ Minimal backtracking and re-
work

+ Waste continually eliminated

« Team no longer accountable

« Responsibilities handed over

* Members available for other
assignment

( 45 ]
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C] Requirements

[ Satisfactory ]

+ System implementing
requirements is worth making

operational

* Enough requirements are

implemented

5/6

Software
System

[

Usable

System is usable and has
desired quality characteristics

System can be operated by
users

Functionality and performance
have been tested and accepted
Defect levels acceptable
Release content known

3/6

C] Work

[ Under Control ]

* Work going well, risks being
managed, productivity levels

* Unplanned work & re-work

* Work items completed within

acceptable

under control

estimates

* Measures tracked

[

4/6

D Team

[ Performing ]

Team working efficiently and
effectively

Adapts to changing context
Produce high quality output

Minimal backtracking and re-
work

Waste continually eliminated

415 )
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Some software development methods
today
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SEM/\T
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Essence Kernel

D Requirements

D Requirements

[j Requirements

C] Requirements

D Requirements

D Requirements

requirements

[ Conceived ]

{ Bounded ]

{ Coherent ]

[ Sufficient ]

[ Satisfactory ]

[ Fulfilled

+ Need for system agreed by
initial stakeholders

+ Users and customers identified

- Expected benefit of system

+ Theme, scope, success criteria
of system is clear

+ Mechanisms for managing
requirements in place

« Described requirements.
provide coherent picture of the
system

« Conflicting requirements

+ Requirements adequately
describe solution and
acceptable to stakeholders

+ Rate of change to agreed

+ System implementing
requirements is worth making
operational

« Enough requirements are

« System implementing
requirements is accepted as
fully satisfying the need

= No outstanding requirement

agreed . G and requirements is low and under implemented items prevent system from
considered « Important usage scenarios control being accepted
explained « Stakeholders accept
« Priority of requirements clear requirements as accurate
( 118 1 ( 2/8 11 ( a8 L | 416 1 ( 0 1 P )

software
system

work

team

SEM/AT

resources to

+ Team knows he
achieve mission

+ Required competencies are
identified

+ Team size is determined

115

+ Team organization & individual
responsibilities understood

* Members know how to perform
work

2/5

Stakeholder
Opportunity
Requirements
Software System
Team

Members working as one unit

+ Communication is open and
honest

* Members focused on team
mission

* Success of team ahead of
personal objectives

315

Focus on states in seven essential things:
Way of working
Work

£

Work

(] work

[ ] work

Under Control ]

[ Concluded }

e

- Workgoing well, risks being
managed, productivity levels
acceplable

« Unplanned work & re-wark
under control

Workitems completed within
stimates

- Work to produce results have
been finished

* Work results are being achieved

= The client has accepted the
resulting software system

+ All remaining housekeeping
tasks completed, and work
officially closed

+ Everything has been archived

+ Lessons learned and metrics
made available

Performing

« Team working efficiently and
effectively

« Adapts to changing context

« Produce high quality output

* Minimal backtracking and re-
work

*+ Waste continually eliminated

4/5

Team

Adjourned

« Team no longer accountable

. Rasponsihul\lles handed over

« Members available for other
assignment

5/5
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Following essential things
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Customer

Solution

Endeavor

Essence Kernel

(o X

Things to work with
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IT-Project Course at KTH

e @

Phase 1

(IT Project, Part 2) (IT Project, Part 1)

(IT Project, Part 1)

Theoretical part, some Practical c
practical exercises

Other teachers

have this part
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IT-Pro Course at KTH

Phase 1

(IT Project, Part 2) (IT Project, Part 1)

(IT Project, Part 1)

Theoretical part, some Practical course
practical exercises




Year 2015

(2) to find out whether they had

any understanding difficulties.
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Year 2015
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Students’ attitued towards ESSENCE

12 were not directly positive.
necessary new method.




Some opinions about ESSENCE

superior to other methods thanks
to its full coverage of the essential
things

understood

assurance of project
enables distribution quality

of work

provides a stable

platform to stand on

time to learn makes project more faC|I|tates.pro.Ject
ESSENCE is well sl communication
invested

lacking any methods

off was definitely much better
than having nothing and trying to
figure out what to do next!

piiilitadea
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So how many birds

Complaints to the English
for their weird expression.

The Swedes are kinder. They only kill flies.

can we kill with one stone!

39




Better coverage of all the
essential things

Grasp holistically the SE
scope

[\ﬂ

SEM/AT
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Better coverage of all the
essential things

Roadmap for determining

Grasp holistically the SE :
project status

scope

X

A tool for designing
methods

Support for comparing
methods a1

SEM/AT
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List for plan
the work

SEM/\T
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List for plann
the work

44
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List for planning
the work

competencies
uilding

or communication
ate for teaching software
engineering

 and other.
SEM/AT
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All this can be done in
a holistic, simple,
lightweight,
non-prescriptive and
method-agnostic

fashion s

46




Future

= ESSENCE is an excellent tool for squeezing software
engineering education within a short period of time,
even on an undergraduate level.

tinue using ESSENCE within the education.
to develop educational material.







Stakehdlder

Competencies

Subject Matter

Representation Expertise
Analytical Development Testing
Leadership Management

Innovates

Adapts

Masters

Applies

Assists

e B R R B

View of key competencies needed in software engineering

SEM/AT
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