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Timeline	
•  Tuesday	29.3	

•  10-12	Open	lecture	“SoBware	engineering	for	sustainability	–	The	Karlskrona	manifesto”,	Room	4511	
•  12-16	Opening	of	the	course,	Room	7441	

•  Wednesday	30.3	
•  18-22	LUT	Beach	Sauna,	student	idea	presentaSons	&	discussions	

•  Thursday	31.3		
•  10-12	Stakeholder	model	and	goal	modelling,	Room	4511	
•  12-14	Course	work,	Room	4511	

•  Friday	1.4	
•  10-12	System	vision,	Sustainability	analysis	and	use	cases,	Room	LS204	
•  12-14Course	work,	Room	LS	204	

•  Monday	4.4.	
•  10-14	Intermediate	presentaSons,	Room	7441	

•  Tuesday	5.4	
•  12-16	Course	work,	Room	7441	

•  Wednesday	6.4	
•  8-10	Briefing	for	presentaSons,	Room	7441	
•  10-12	Course	work,	Room	7441	

•  Thursday	7.4	
•  10-14	Course	work,	Room	7441	

•  Friday	8.4	
•  12-16	Final	presentaSons,	Room	7441	 2	



Outline	&	Overview	

1.  Stakeholder	Model	
2.  Goal	Model	
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Requirements	Engineering	for	
Sustainability	

Guiding Questions for Green RE:
1. Does the system have an explicit sustainability purpose?
2. Which impact does the system have on the environment?
3. Is there a stakeholder for environmental sustainability?
4. What are the sustainability goals and constraints for the system?

Requirements / System / Solution DomainContext / Environment / Problem Domain
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checklist	for		
analyzing	
environmental		
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for	a	soBware		
system.	



Stakeholders	



What	is	a	Stakeholder?	
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Defini&on	
A	stakeholder	is	a	person	or	organizaSon	who	
influences	a	system's	requirements	or	who	is	
impacted	by	that	system.	
	
Addi&on	
Interest	in	the	system	does	not	necessarily	mean			
interest	in	project	success	(Example:	legislaSon,	
staff	associaSon)	
	
CSULB	spring	2015	



Stakeholder	Reference	Model	

[GREENS’13]	Who’s	the	advocate?	



IdenSfying	Stakeholders	
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There	are	different	possible	approaches	to	idenSfying	stakeholders,	and	most	likely	the	best	way	
to	make	sure	all	have	been	idenSfied	is	a	mix	or	iteraSon	of	these	approaches,	for	example	in	the	
order	they	are	presented	in:	
	
•  Phases:	Analyzing	the	aspects	and	development	phases	of	soBware	systems	development	to	

find	the	responsible	roles.	This	approach	is	an	easy	way	to	set	up	early	elicitaSon	meeSngs	
with	the	most	important,	rather	obvious	stakeholders.	

•  Reference	list:	InstanSaSng	generic	reference	lists	of	stakeholders	(see	below)	for	the	
concrete	project	context.	This	second	step	takes	standard	roles	into	account	that	have	been	
included	in	reference	models	and	enhance	the	iniSal	quick	list	of	stakeholders.	One	simple	
reference	model	that	is	being	used	in	soBware	engineering	to	map	out	stakeholders	is	the	so-
called	Onion	Model	with	its	four	concentric	spheres:	product,	system,	containing	system,	and	
the	wider	environment.	

•  Context:	InspecSng	the	business	and	operaSonal	context	of	the	system	under	development,	
and	understanding	which	concrete	roles	are	involved.	This	step	makes	sure	that	the	specifics	
of	the	project	under	consideraSon	are	all	met	and	special	roles	are	considered.	

•  Goals:	IteraSvely	analyzing	and	refining	a	generic	goal	model	and	deducing	the	related	roles.	
This	approach	is	especially	suitable	for	finding	passive	stakeholders	that	do	not	have	an	acSve	
interest	in	issuing	own	goals,	but	whose	constraints	have	to	be	adhered	to,	for	example	
legislaSve	representaSves.	

CSULB	spring	2015	



Classifying	Stakeholders:	Roles	
There	are	different	types	of	and	roles	for	stakeholders	with	

different	interests	and,	consequently,	differing	
requirements:	

•  Owners	(e.g.,	individual,	shareholders,	even	the	public)	
•  Partners	(e.g.,	other	companies	providing	related	services)	
•  Department	heads,	managers	
•  Staff,	developers	
•  Regulatory	bodies,	legislaSve	representaSves	
•  Suppliers	
•  Customers	
•  CompeStors	

9	CSULB	spring	2015	



Classifying	Stakeholders:	FuncSons	
All	of	these	stakeholders	hold	one	or	more	funcSons	
with	regard	to	the	soBware	system	under	
development:	

•  Decision	makers	(e.g.,	sponsors,	artefact	approvers)	
•  InformaSon	providers	(e.g.,	domain	experts)	
•  Regulatory	(e.g.,	legal	body)	
•  Implementers	(e.g.,	developers,	testers)	
•  End	users	
•  Post-implementaSon	support	(e.g.,	trainers,	
managers)	

10	CSULB	spring	2015	
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Analysing	Stakeholders	
Stakeholder	analysis	includes	developing	a	stakeholder	model	and	a	stakeholder	
matrix	that	gives	an	overview	of	the	following	informaSon:	
•  What	is	their	mo&va&on?	

–  How	much	power	or	influence	do	they	have?		
–  Are	they	supporters	or	detractors	of	the	project?		
–  Are	they	fully	engaged,	or	disinterested?	

•  What	are	their	expecta&ons?	(needs,	concerns,	wants)	
•  What	do	we	expect	of	them?	(task	and	result)	
•  How	expert	are	they	at	what	they	do?	
•  Where	are	they?	What	is	their	availability?	(for	communicaSon	and/or	

negoSaSon)	
•  What	is	their	authority?	(level	of	influence,	impact,	or	enhancement)	
•  What	is	their	rela&on	to	other	stakeholders?	(hierarchical	and	official	relaSons	as	

well	as	informal	friendships	or	rivalries)	
This	list	is	a	simple	version	of	a	stakeholder	analysis	template.	Using	such	a	template	
ensures	that	the	major	characterisScs	and	needs	of	a	stakeholder	are	taken	into	
account.	

12	CSULB	spring	2015	



Stakeholder	Model	

13	

We	document	the	stakeholders	in	a	
Stakeholder	Model	that	allows	to	list	
and	describe	all	stakeholders	
involved	in	a	project.		
Stakeholders	comprehend	
individuals,	groups,	or	insStuSons	
having	the	responsibility	for	
requirements	and	a	major	interest	in	
the	project.		
User	groups	are	a	specialisaSon	of	
stakeholders	interacSng	with	the	
system.		
Means	to	document	Stakeholder	
Models	are	UML	Actor	Hierarchies,	
informal	hierarchical	graphics	or	
natural	text.	

CSULB	spring	2015	
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Stakeholder	Model	Instance	



Other	Example	
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University of California, Irvine
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Juliet Norton
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The Plant Guild Composer: Stakeholder Model
Juliet Norton and Marcel Pufal
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ElaboraSng	
a	
Stakeholder	
Matrix	
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Alexander	&	Robertson	
“Understanding	project	sociology		
by	modeling	stakeholders”	
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For	stakeholder	models	in	this	course	

•  Model	
– Start	with	customer	segments	and	key	partners	
– Add	from	other	categories	in	this	slide	set	

•  Matrix	
– One	table	with	row	per	stakeholder	
– Role,	funcSon(s),	knowledge/skills,	priority,	and	
responsibiliSes	as	far	as	makes	sense	for	you	

17	



Goals	



What	is	a	goal?	

Defini&on	
							DiscreSonary	abstract	characterisSc,	which	

1. the	system	shall	fulfill	w.r.t.	it‘s	operaSonal	environment	
or	

2. the	development	process	of	the	system	shall	fulfill.	
	
Cri&cal	points	
•  No	hint	w.r.t.	the	soluSon	and	oBen	not	quanSfied.	

à 	Unmistakeable	clarity,	when	a	goal	is	reached	
à 	Basic	achievability	of	a	goal	

19	



Goal	models:	Idea	

Goal	models	for	structuring	all	relevant:	
•  Goals	and	subgoals	
•  RelaSons	between	goals:		
– Hierarchy/decomposiSon	of	goals	and/into	
subgoals	

–  Interdependencies	between	goals	

20	

why?	

Context Layer

Stakeholder Model Objectives 
& Goals

Constraints 
& Rules

!

!

!

!

!

Business Case

Domain Model

Project Scope

  

Glossary

  

how?	



Goal	abstracSon	and	goal	refinement	

Goal	abstrac&on	
•  What	goals	are	behind	the	requirements	and	might	open	

up	the	design	space?		
•  Which	goals	are	determining	the	currently	present	set	of	

requirements?	
à „Why“	quesSons:	retrieval	of	applicaSon	domain	

knowledge	
	
Goal	refinement	(Re	decisions)	and	Scoping:	
•  Problem	scoping:	for	which	tasks	or	funcSons	

of	the	system	do	we	need	requirements?		
For	which	context	do	we	need	to	deduce	requirements?	

•  System	scoping:	How	can	the	design	space	of	the	
problem	under	consideraSon	be	technically	determined?	

21	
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Do	we	have	a	goal	conflict	here?	

22	

Low	produ
cSon	cost

s	

Easy	to	use	



Usage	of	goal	models	for	conflict	
analysis	

Resolving	goal	conflicts	
1. Goals	are	made	measurable	by	evaluaSon	and	
prioriSzaSon	–	and	thereby	made	comparable.	

2. For	goals,	specific	threshold	levels	are	
determined	as	standards	that	can	be	reached	
by	all.		

3. Goals	are	prioriSzed.	
4. Conflicts	are	resolved	by	negoSaSon.	

23	



Requirements / System / Solution DomainContext / Environment / Problem Domain
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The	goal	model	is	the	basis	for	
•  Early	idenSficaSon	and	resoluSon	of	conflicts	
•  RaSonale	of	a	requirement	
•  Modeling	of	the	system	behavior	on	different	levels		
of	abstracSon	(Domain	Model,	System	Vision,	Usage	
Model)	

24	



Goal	categories	and	dependencies	

Categories	
•  Business	Goals:	all	business-	

relevant	(strategic)	goals	as	well	as	goals	with		
direct	impact	on	the	system	or	project.	

•  Usage	Goals:	direct	relaSon	to	funcSonal		
context	and	usage	of	the	system		
(user	perspecSve)	
à	for	behavior	modeling	

•  System	Goals:	system-related	goals		
that	target	system	characterisScs	

						à	to	determine	system	characterisScs	
Dependencies	(selec&on)	
•  Subgoal:	DecomposiSon	of	goals	into	subgoals.	
•  Supports:	A	goal	supports	in	achieving	another	goal.	
•  Conflicts:	A	goal	is	in	conflict	with	another	goal.	

25	



Sustainability	Reference	Model	

•  5	dimensions	of	sustainability	
•  Decompose	into	values	and	supporSng	acSviSes	
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exemplary and incomplete

<Dimension>
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Sustainability
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management
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......... ......
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conservation 
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Contributes
Influences
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…	 …	 …	 …	 …	

[GIBSE’13]	A	Generic	Model	for	Sustainability	with	Process-	and	Product-specific	Instances.	Birgit	Penzenstadler,	Henning	Femmer	
1st	Intl.	Workshop	on	Green	In	SoBware	Engineering,	Green	By	SoBware	Engineering	(at	AOSD'13)	



Sustainability	Reference	Model	(Excerpt)	
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Thumbnail	of	complete	model	

exemplary and incomplete
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Example	Instance	



Todos	
Stakeholder	Model	
1.  Diagram	

–  Start	with	customer	segments	and	key	partners	
–  Add	from	other	categories	in	this	slide	set	

2.  Matrix	
–  One	table	with	row	per	stakeholder	
–  Role,	funcSon(s),	knowledge/skills,	priority,	and	responsibiliSes	as	far	as	makes	

sense	for	you	
Goal	model	
•  Define	a	goal	model	with	business	goals,	usage	goals	and	system	goals	

that	denotes	sustainability	aspects.	
•  Include	the	relaSons	between	goals	(hierarchy	and	cross-relaSons)	
	
Submit	both	to	me	as	one	PDF	file	per	team	by	the	end	of	today.	
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