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Research Questions

Rl

 RQ1 How can we classify the type of publication?

« RQ2 Do GORE publications contain evaluation? Of what
type?

« RQ3 What are the topics covered by GORE
publications?

 RQ4 What goal modeling frameworks have been used in
the publications?

J. Horkoff et all : Goal-Oriented Requirements Engineering: A Systematic Literature Map. Requirerements Engineering
Conference 2016.
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Research Questions ..

2 9¢ Informatica
Sl

U:-F-P-E

 RQ5 In what journals or conferences do approaches
typically appear?

 RQ6 What techniques are most widely cited? Are citations
equally distributed?

 RQ 7 Is interest in GORE increasing or decreasing?

J. Horkoff et all : Goal-Oriented Requirements Engineering: A Systematic Literature Map. Requirerements Engineering
Conference 2016.
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Systematic Literature Map Yoo
' iy informdtics

« Systematic search: Scopus (includes IEEE, Springer,
ACM)

* (“goal-oriented” OR “goal model” OR “goal modeling” OR
“goal modelling”) AND “requirements” = 966 results
— Cut-off of 3 or more citations = 350 publications
— 104 papers out of scope, final inclusion: 246

« 246 papers (up 16 December 2015)
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Inclusion and exclusion criteria “®cento

de Informatica

U-F-P-E

Inclusion Criteria

Has a significant component that deals with GORE
In conference, journal, or in/is a book, and

[s published in English, and

[s more than 3 pages.

Exclusion Criteria

Does not significantly relate to GORE or

Is a thesis, workshop or regional conference, or
[s published in another language, or

[s 3 pages or less.
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RQ1 How can we classify the
type of GORE approach?

250
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150

100

50

91.8%

48.8%

45.5%

41.9%

40.2%

‘ Centro i
~:lnformatica
U-*F-*P-E

Proposal: Any publication that proposes
something new: e.g., a language, extension,
integration, algorithm, etc

Formalization: If the publication contains axioms,
some formal logical language

Meta study. Publications which provided a
significant overview of existing work or a study of
existing research.

Implementation. Publications that mention the
development of a tool or implementation which
facilitates the contribution of the work.
Integration/Transformation/Mapping. if the
publication contribution described two different,
distinct, named things, one of which was a goal
model, and this goal model was integrated,
transformed, or mapped to the other thing.
Extension. Publications which focus on some
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concept(s) which is not a named language or
method being added to goal model, (e.qg.,
capabilities, commitments).

Ontological Interpretation. A publication which
maps ontologies onto some aspects of goal
models.
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RQ1 Classification overtime .

35

30

25

20

15

10

g informstica
 RQ1 How has this changed over time ?

- +Extensions

= = Formalizations
Implementations
Integrations
------ Interpretations
=== [Meta Study
— -Proposals
Total Papers
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RQ2 Do GORE publications

‘Centro

U-F-P-E

contain evaluation? A nformitia

« 53% of the 246 papers contain a case study, 27% some
evaluation of scalability, 7% a controlled experiment, 7%
guestionnaires,and 4% contain some type of benchmark

35
------ Benchmark
30 .. Case Study
25 Controlled Experiment
Questionnaire
20

= == Scalability
15

Total Papers

10

.......
......
----------------------------------------

Benchmark. Evaluating a
contribution using an
established and shared
measure or example.
Controlled Experiment. The
publication includes a
controlled study in order to
evaluate their contribution.

Questionnaire. The
evaluation includes a
questionnaire collecting

answers from some target
group and evaluating the
results.

Case Study. The publication
includes a case study which
evaluates the contribution.
Whether the case study is a
case study or only an
illustrative example depends
on depth and realness.
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RQ3 What are the topics covered
by GORE publications?
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150 -

100 -
50 -
0 -
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RQ3 Top five topics over time &,
A

35

entro i
Informatica

UisEEsnpielE

««ss» Adaptation - Variability - Evolution
30  =—-Agents

N/ \
- /\/ \

25 —= =RE
==-=+Reasoning / \
20 A

| =——Total Papers / \J /,\
. AN /:
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RQ3 Remaining topics per year «

Centro
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e Early RE N a0 | = Bus Mod & BI N A
s+s Conflicts }r NS \‘ = Patterns /! NS \l
25 — =Scenarios 25 1— ==Sec, Risk & Priv
0 ap L —Total Papers A \

—Total Papers " / \
N \J \

10 /

s 1\ 7 s,

N i S
g @"‘.59"' aﬂ”ﬂ&?ﬁﬁ .:5-9’ :5?’ & .e.‘
35
== Architecture = Aspects
0T emp* A 30 T ...preferences A
o [N\ [V
5 +  ==Context 25 + ==Compliance
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RQ4 GORE Frameworks
used in the publication g A

GRL, 2.44% URN, 2.44%
Tropos, e

5.28%
NFR, 5.69%
Multiple,
7.32%
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- RQ5 In what journalsor
conferences do approaches ap'%ar?.”_?
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RQ6 Citations ...

de Informatic
I U‘F-P-E
500 ¢
: J Web of Science
400 | = + Van Lamsweerde, A.Goal oriented requirements
; = Scopus engineering: A guided tour. RE 2001
. * Van Lamsweerde, A., Letier, E..Goal. Handling
100 __E_! obstacles in goal oriented requirements engineering.
= S _ TSE 2000
= = 5 - |i « Rolland, C.,Souveyet, C., Achour, C. B. Guiding goal
200 ——i—i—i—i ‘l modeling using scenarios. TSE 1998
= = Mylopoulos, J., Chung, L., Yu, E.S.K. From object
i i oriented to goal oriented requirements analysis. CACM
100 ——I—I= . 1999
|
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n
S
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S
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&
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RQ6 Top authors by total # publications
CUtOff > 5 pUblICatIOnS wlnforméﬁfq?
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RQ6 Co-author network 3 or > papers
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RQ7 Is interest in GORE
Increasing or decreasing
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Findings: Goal Oriented

- Requirements Engineering

Kaos and i* Framework appear nearly equally

— Majority of papers non-committal regards to framework
Venue: RE and REJ dominate, but wide variety of
venues

GORE has seen increased interest in recent years,
possibly with a dip in interest recently

About half of the publications have a case study
— Scalability tests are still in use, while other forms of evaluation
are rare
Some trends in research topics, eg. rise in
adaptation/variability/evolution

— Most popular topics seem to rise and fall with the number of papers

UNIVERSIDADE FEDERAL @2016 Jaelson Castro I}IIIIIfIIBIII‘

@ DE PERNAMBUCO

=TS



Findings: Goal Oriented
- Requirements Engineering

« Lots of new proposals

— Slight rise in use of past approaches (implementations,
Integrations, extensions)

« Many papers with low citations

« Small number of top authors dominate in terms of
citation,

— But the degree of involvement in terms of number of included
papers is spread more widely

« Authors do not necessarily collaborate with the authors
they cite
— Divergence and isolation of various camps or schools
— Need for more future convergence in the GORE community
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GORE Downstream
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Goal Model Challenges *....
N:Informflt:;?
« Goal models are helpful in understanding potential

problems and solutions, but...
— It is not always clear what to do with models after they are built

 How to use goal-oriented models to move towards
detailed requirements, specification, architecture, or
design?

 How can goal models be used not only as part of other

RE efforts (e.g. specifications, validation, planning), but
as part of the entire SE or system life cycle?

J. Horkoff, et. all: Using Goal Models Downstream: A Systematic Roadmap and Literature Review.
International Journal of Information System Modeling and Design - 6(2): 1-42 (2015)
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Using Goal Models Downstream

e . U-F-P-E

« How can goal models be used to improve system
effectiveness at run-time, or as the environment and
needs of stakeholders evolve?

« What Is the connection between GM and other artifacts?

 What approaches exist that map/integrate/transform
goal models to later stage software artifacts?

J. Horkoff, et. all: Using Goal Models Downstream: A Systematic Roadmap and Literature Review.
International Journal of Information System Modeling and Design (1JISMD) - 6(2): 1-42 (2015)
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Research Questions

Rl

 RQ1 What types of transformations are used
(Imapping/transformation] [horizontal/verticall,
[endogenous/exogenous])?

 RQ2 What goal modeling frameworks are used most
frequently?

 RQ3 What sources or targets are goal models
mapping/transformed /integration to/from/with? Are there
trends in these choices?

 RQ4 What are the motivations for the approaches? Are
there trends in these motivations?
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Research Questions

2 9¢ Informatica
= U*F-*P-E

RQ5 What type of research papers focus on these
approaches(validation/evaluation/solution/philosophical/
opinion/experience)?

RQ6 In what journals or conferences do approaches
typically appear?

RQ7 What techniqgues are most widely cited? Are citations
equally distributed?

RQ8 Who are the main contributors? What does the
network of authors look like?

RQ9 Is interest in goal model transformation increasing or
decreasing?
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« 243 papers found both through snowballing and
systematic search

« Several research databases (IEEE, Springer, ACM)
published in 11 years (2003 - June 2014)

* (“requirements engineering” OR “software
engineering”) AND (“goal model”) AND
(transformation OR mapping OR derivation
OR alignment OR integration OR link)

« “goal model” replaced with a variety of common

L 11

forms (e.g., “goal modeling”, “goal oriented
requirements”).
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Inclusion and exclusion criteria “®cento

de Informatica

U-F:-P-E

Inclusion Criteria Exclusion Criteria

Transforms (maps/integrates) to/from/with a GOL to/from/
with an EE or SE artifact or model, and Describes only model extensions, or

Describes exogenous vertical or honizontal. or endogenous
vertical transformations, and Describes only endogenous honzontal transformations. or

If GOL 1s formalized. uses formalisms as part of | Formalizes a GOL without using formalisms as part of
downstream development, and downstream development, or

In conference, journal. or in/is a book. and Is a theses. or

Workshop or regional conference with more than three | Workshop or regional conference with less than three
citations per vear, and citations per year, of

Is published in English. Is published in another language.
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RQ1 Transformation

Types

Mapping: A set of rules that describes how one or more
constructs in the source modeling language can be
connected to one or more constructs in the target
modeling language

Transformation: A process that takes one or more source
models as input and produces one or more target
models as output by following a set of transformation
rules

N:mrormatlca
U-F-P-E

Vertical: A transformation where the source and target
models reside at different abstraction levels
Horizontal: A transformation where the source and target
models reside at the same abstraction levels

Exogenous transformation: A transformation between
models expressed in different languages
Endogenous transformation: A transformation between
models expressed in the same languages

Mapping Transformation
Vertical 74 67
Horizontal 39 27
Endogenous Exogenous
Vertical 7 154
Horizontal 18 60
444
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RQ2 Goal model Source/Targets

The top 8 goal model source languages

Unidentified Goal Model

i:'t

KAOS

Tropos

GRL

NFR

SIG Map

55

49

19

10
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RQ3 What sources

or target

Mapping/
Transformation

uHuwll 243

Mapping/
Transformation
from GM to ...

195

Modeling Language

Patterns

I

|

|

I

|

! Configuration
: (2), Architecture
i

|

Architecture (11)

|
GM to Archimate
(2)

GM to Scenarios (3)

g —

LTS, RT-LTL, ASP,
CNF, CSP, DSML,
DDN, KTL, LTL,
Matlab, MLN, RT-
LTL, VDM++,
OWL, WSDL

GM to Not UML
(64)
\

GM to Behavior
Models (16)

S ? ‘Centro

N:lnformética

u

FT R PienE

GM to UML (31)

UCM (8), Feature Model (7], BPMN (5),
GM to [efh Value Model (3), Business
Rules Model (2), Domain Model (2), MD
Moaodel (2}, EPC (2), Human Activity,
SCR, Actors and Resource, BMM, BPEL,
CASL, Control Flow, Context Diagram,
CVL, Decision Model, EKD, GAR,
Functional Model, MDD models,
Message Sequence Chart,
Multidimensional model, Nomas,
Problem Frames, RBAC, Risk model,
Role model, Runtime model, Service
model, Software Process Model, SVL,
TDL, Component and Reguirements
Madel, WSLA

GM to Class Diagram

(5), Use Case (9),
Component (3),
Statechart (3),

Activity Diagram (3)

GM to UML
Extension (11)

UMLSec (2), AORML,
AUML, SIRA, SysML,

Use cases with

planning, Extended

Activity Diagram,
UML-RT

Transforming from Goal Models (default count of (1))
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RQ3 What sources or targets? «____
N:Informpa'_tfqg

Integration: The :
creation of a new Mapplngf.
modeling language Transformation

which is made up of "How" 243
constructs and \

relations from the Integration GM
source and target with ... 26
modeling languages.

Mapping/
Transformation 99
from ... to GM

-
Software artifact 4

Architecture
Models, Role

GM with business ' L Business Artifact 6 ! Madeling language 19 :
process (4), 1 ' . il I
Problem Frames (6), | | FeaturestoGM | | 1 Business PE;ESS to GM ! E UML to GM (3\ Not UMLto GM (16) |!
Nomos, ACDL, || X ! | \ | |
ACME, BDI, Bl : ; 1 J Y !
A : Web Services to GM | i | | architecture Enterprise | ! ' | Use case to GM, \ EPCto GM (3), BPMN | !
Entities, CASL, Code, | | 1y "y ; '
CPA DW. EPC H i Model to GM '[1| Class Diagrams (3), CPMM, BGR, BPCM, | !
e Proge ! Code to GM r il DIS, HAM, Nomos, |
Features, Process | | 0! . i ! Future Wheels, UCM | 1
Models, Software |1 : : i || Scenarios to GM (2) ! ’ |
: Configuration ltem |1, 1

[}

]

to GM sipipipiuiuiniuipialptpiuiuininipialy e R R -

1
Activity, Scenarios, | : Requirements 13 i i o gy
Use cases (2), UCM, : GM to GM (5) Natural Languageto | | ! rchitecture to
SysML : GM (5) e REEEE Tty
: NFR to GM i
1

Transforming to Goal Models (default count of (1))
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Horizontal or Vertical Transformations?

B 4
e Techniques are using GM for purposes beyond early
reaqUirementS Vertical: A transformation where

the source and target models
reside at different abstraction
levels

Horizontal: A transformation
where the source and target
models reside at the same

Horlzontal PELSECQIEVEE

32%

Vertical
63%

to Goal Modes from Goal Modes
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RQ3 What sources or targets? Trends
'w“ TR

Transforming from Goal Models

9\
10 /.
A\
[ .
8 ]
6 /
#
4 /
/1
. rg ~
2 ¢ P s
F
0
2003 2005 2007 2009 2011 2013
—4& -GM to software artifacts —m- GM to system constraints
GM to business artifact —<—GM to architecture
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RQ3 What sources or targets? Trends
~" TR

Transforming from Goal Models

10

2003 2005 2007 2009 2011 2013

——GM to requirements -8~ GM to UML
GM to not UML == GM to UML extension
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RQ4 What are the motivations for the
approaches? Trends?

Purpose

lIWh "
\/243

\ | Enhanced RE 104
____________ |  Enhanced RE (101)

(RE Elaboration,

| Paradigm

Software Quality 51

i | N ] | B
: : | : B : : Validation
T HH " P n | ,
X Var|ab|llty.(20) 1 | [ Agent-oriented (20) | | ' Alignment (45) Ly Decision Making [ | | [Mgusiness Process | | ! o vana
' (Product Line 1y Multi-A 1! I (42) (Feature 1 ) Prioritization, Early to
' | Configuration) | | ! (Multi-Agent i | | (Co-Development, | 1! selection) 11| BuEeMBe Late RE)
! ! ! Systems) i Synchronization) X : : : Reengineering) |, |
I . ! ! 1+ [ Monitorine (4 [
I Security (12) : ! | Aspect-oriented (6) | 1 i I ont or!ng( ) i Business i || RE for Datawarehouses
] Iy ol Evolution (10) ! (Diagnosis, NFR |1 | . ' (5)
: ol ! ' ( lution) t 1 |_Maintenance) 1] Intelligence (2) I
| Traceability (10) | ! Service-oriented ' o-evoiution ' [ R vnynpnynp——— [ )
|
i ) | (23) " | : Prediction ! I aw |
i Testing (3) P 1 | Adaptation (21) L . ! (Compliance,
1 . .
: ! ! MDD (28) ! ! (Adaptive ! i - ! ! Regulatory Analysis)
i Reverse ! (MDA, MDE) " Enterprise) Uy Risk (2) ! ! _ _
\ | Engineering (1) |} 1t t—m—————— 1! : e ——— ! i Ontological Analysis (7)
: | '| Autonomic (10) 1 |
| Software | : | | Policy Refinement (1)
i | Development (1) || lemmmmmmmmmmm e ! cy
. L emmmmmem
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RQ4 What are the motivations for the
approaches?

Enhanced RE

24%
Business Paradigm
Analysis 20%
12%
Decision
Making
2%

The distribution of the 50 papers with the most citations/year into
high-level “why” categories
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RQ4 What are the motivations for the
approaches? Trends?

14
14
12
12
10 10
8 8
; ; R
/'y
4 4
P~ { A \
2 R Sug - -~ 2 - - \
,E/ - 7 N\ w 7/ -
~ , - - =g e —
0w v @ Wie - . .
2003 2005 2007 2009 2011 2013 -
2003 2005 2007 2009 2011 2013
=¢==Enhanced RE =l Agent-oriented Traceability
=== Alignment =l Service-oriented Evolution
== —————=——
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RQ4 What are the motivations for the
approaches? Trends?

14
14
12
12
10 10
8 8
6 6
4 4 \
) ¢ N 2 ;
2 / A = ¥ J w oy =9 SO D -
/ W /= A 0 e S— T e a—aT
0 T 2003 2005 2007 2009 2011 2013
2003 2005 2007 2009 2011 2013
=(==Business process =l Adaptation Aspect-oriented
=p==MDD == Variability Security
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RQ5 What types of research papers?

UEEE R PATE:

m Validation

® Evaluation

m Solution

® Philosophical
® Opinion

® Experience

R. Wieringa, N. Maiden, N. Mead, and C. Rolland, “Requirements engineering
paper classification and evaluation criteria: a proposal and a discussion,”

Requirements Engineering, vol. 11, no. 1, pp. 102-107, 2006.
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RQ6 In what journals or conferences?

de Informatica
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Number of Citations per Ye

RQ7 What techniques are most cited?

SMNB-55 __

'''''''

R 4

Citation Counts for the Top 50 Publications

SNB-48: Tropos: An Agent-Oriented Software Development Methodology, P. Bresciani, A. Perini, P. Giorgini, F. Giunchiglia,

Average number of citations is 42,

few citations

J. Mylopoulos, AMMA'04
SNB-55: ARIS — Business Process Modeling, A. W. Scheer, 2001

5TS-136: Towards requirements-driven information systems engineering: the Tropos project, J. Castro, M. Kolp,
J. Mylopoulos, CAISE'01

SNB-151: Handling Obstacles in Goal-Oriented Requirements Engineering, A. van Lamsweerde, |IEEE Trans SE'01

| I SNB-83: Guiding Goal Modeling Using Scenarios, Colette Rolland, Carine Souveyet, and Camille Ben Achour, IEEE Trans. SE, 1998
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Paper ID

but most papers have

The top 10 cited papers have 53.4% of the total citations
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RQ 8 Who are the contributors ’i:p” N
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RQ 8 Who are the main contributors
> 3 papers? il S

4 /

e

P ( J.Pardillo ™ J.Truijillo ™
/C.Souveye?\H/ C.Rolland ANy 75/_,,./ N \,_773 e
NG 3 ) J \ 3 / - -
e "E.Letier\,____4 TN
3 - D.Alrajeh TN
\.,.,,_,,.,-’\/ 3 ) ( E.Bagheri "\
7 J Kramer - .2
4 /
\/ — (M.Asadi
7 A.Russo J— N
N 4 _/~——"N.Maiden ", : —-
— s ) -
‘.'H.Mourahdﬁ‘ \‘\.,_, _~ /QE " ;‘\ — I
) Estrada™, o —
\\‘_”_4 e - '\\ 3 ) S.Blealsteln \>—|"/ KCox
- . ~ S\ 4 /
('S.Supakkul \\-—7_ B S ./-/
\ 3 / I
N -~ - -
EYu - ( X.Franch 3
3 ~ - 9 5 —
" T . I i N —
( D.Amyot _ /J.8anchez", o .
N s ) [’ﬁG“fza"R\‘./J.Almeida\w
| y - S«’ S N _ N ya 4 )
.‘/M.Weiss ) ] 3 e I _ 71,_‘
N 3 _ - ( E.Ca;doso :;_/G.Guizzard\h:
Nt AT
4 E.Sanlos\:
L \ _,/
fé.Ghanavaﬁ\ . T T
\ 3 - g s i} : /" D.Neiger “_/"L.Churilov |
S~ \ - - S ~J) 7 / \ Jal 4 /
5 ) P ) - ~— _/,/ N~ S
TN —
( A.Ghose \\_,r/M.Bhuiyan\-‘
o AN 3 /'
e Sus A/ M /" C.Silva \, o
/" ASusi s = o L [ 4 P 1
{75 j———LPenseriniy /g |iaskos J.Lselte )/ F.Alencar\lf'/‘\ "/ [GKoliadis\_p kiishna™
N~ \ 3 )| 9 RN A 4 ), \ 4 I 4 )
— S \ ,.;/‘ ~ \\‘ 777_7{// o \\7_ L e N ///
U — W.Engelsman
‘-‘/C‘Ponsard\*: /" G.Poels \ . i,_,.// J—
NP 3 ¢~ KPohl
N4

444 .
UNIVERSIDADE FEDERAL
@ s M @2016 Jaelson Castro ﬂm“fnem‘ "

=S



RQO9 Is interest increasing or decreasing?
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Findings: Using Goal Models
Downstream

Rl

 High number of vertical, exogenous approaches

« A wide variety of sources, targets, motivations,
paradigms

« Only a small percentage of approaches widely cited
* Focus on new solutions

— Area is relatively immature, with divergent set of approaches
« Authorship is relatively fragmented,

— with many isolated groups

* Number of publications is this area was descreasing,
but interest seems to be steady

444 .
@ UNIVERSIDADE FEDERAL @2016 Jaelson Castro l}lllllfllﬂlll‘
- DE PERNAMBUCO



Survey Methodology: Process *®c.wo
N:InformFa_t!;?

« 243 papers found both through snowballing and
systematic search
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papers 103 and abstract 103 paper (opt.)
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search of —» Read title — Read —> Scan ba e;' — Fill in table,
papers and venue abstract pap tag
(opt.)
] 2a3
- - - -
Discuss 44— Check <4—Read intro, scan ¢— Read
conflicts table, re-tag paper (opt.) abstract
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