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Abstract—There has been an increasing interest in
conducting Systematic Literature Reviews (SLR) amom
Requirements Engineering (RE) researchers in recenyears.
However, so far there have been no tertiary studiesonducted
to provide a comprehensive overview of these publisd SLR
in RE. In this paper we present a tertiary study ofSLR that
focus solely on RE related topics by following thguidelines of
Evidence Based Software Engineering. We have condad
both automated search of major online sources and amual
search of the RE and SLR related conferences andymals.
Our tertiary study has identified 53 distinct systenatic
reviews published from 2006 to 2014 and reported ir64
publications. We have assessed the resulting SLRrftheir
quality, and coverage of specific RE related topicghus
identifying some gaps. We have observed that the glity of
SLR in RE has been decreasing over the recent yeaiBhere is
a strong need to replicate some of these SLR to mease the
reliability of their results for future RE research.

Index Terms— Requirements Engineering, Mapping Study,
Systematic Literature Review, Tertiary Study

I. INTRODUCTION

In early 1990’s, RE emerged as a discipline obiis
and dedicated conferences (e.g. ICRE, ISRE, RER8Qn
journal (REJ) were established to promote the rekemm
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process. The process is formally documented anaehen

repeatable. There are three types of SLR [7, 8]
Conventional SLRthey provide review of a focused an
fine-grained research question(s) and would emp
guantitative assessment on the results form prirsiagies.
Systematic Mapping Studiethat aim to find and classify
the studies in a specific area and have a broadsrarch
guestion. They are helpful in identifying availalggmary
studies before conducting SLR. They use the samlse
and selection procedure as conventional SLR bt fineus
is on the classification of the resulting studieptovide a
map of the research in that ardartiary study:An SLR
that aggregates the data and information from abeurof
existing SLR on a specific topic or area of reseasacalled
as Tertiary study [8].
A tertiary study aims to provide information aboilte
available published SLR on a specific topic andilate the
information regarding these SLR, e.g. the numbeSIoR
published, their quality and the focus of those Skifhin
the topic of interest. Various tertiary studies dnaveen
published in software engineering recently e.gl1§-but to
the best of our knowledge none of them focus
aggregating the SLR for RE.

In this paper we present for the first time a #eytistudy

RE [1]. RE research community has made significant that aims to identify all the SLR published abot Rlated

progress on various fronts and has accumulatedja kody
of knowledge to deliver new processes, tools, teghes,

topics by following EBSE guidelines [7]. Our objeetis to
present the topics covered by these SLR and théauonf

methods and frameworks [2]. Attempts have been madeprimary studies found in those SLR to create aerigicture

with traditional reviews (e.g. [1, 2]) as well agstematic
reviews to aggregate and present the state of thema
various RE topics, e.g. Elicitation Techniques
Requirements change and Evolution [4, 5], and t=ated
issues [6].

Systematic Literature Reviews are secondary stub#s
provide a way of synthesizing the available primstydies
in empirical literature on a particular topic [7/ALR is
distinguished from a traditional review as it foll® a
rigorous and scrupulous procedure for search aledtim

of the sample studies in review. It is methodicad a

meticulous process of collecting and collatingabeeptable
quality published empirical studies based on aesyit
protocol to reduce bias and provide transparencyhéo

(3],

of the empirical research in RE thus far. Our stindg
identified 53 distinct Systematic Reviews in REatet
areas published from 2006 to 2014 and reported4in
publications. Our tertiary study reported in théppr is also
the first step in our larger research plan for gbaoting to

d
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an updated roadmap of RE following the roadmaps

published in 2000 [1] and 2007 [2].

Section Il gives details of the Systematic Review

Planning and Execution. Section Il presents theilte of
review process and discusses our answers to tearobs
guestions. Section IV describes limitations of tesults,
and section VI states the conclusion and suggestsef
works.



Il. SYSTEMATIC MAPPING TERTIARY STUDY For assessing the individual publication qualite, used
Google Scholar citation count as criteria. Citat@munt is
considered as a measure of the impact of the it on
relevant research community. The citation count was
checked on 19May 2014.

A. Planning We had two major search terms in our study:

During the planning phase we developed a formal “Requirements Engineering” AND “Systematic Literatur

protocol containing the details of the strategiess fearch ~ Review”. We conducted pilot testing on the major search

According to the EBSE guidelines there are threenma
phases of a Systematic Review [7], planning, execwtnd
reporting results.

and selection process, quality assessment, datactan, terms to igientify relevant terms and synonyms used
data synthesis and data analysis. Our tertiaryystuas published literature for them. We also consultegvjmusly
guided by three research questions: conducted tertiary studies and systematic reviewfB to

complete our set of keywords for the search strings
Concatenating all the keywords with Boolean opegato

) ; ; . - resulted in the following search string:
RQ2: What is the quality of the published SLR inlikR&? ((requirements engineering OR requirements procedR

RQ,3: What are t.he gaps in the coverage of RE resear requirements development OR requirements elicitatOR
topics in the published SLR? requirements gathering OR requirements identifmati OR

To answer RQ1, based on the publication titles andfequirements discovery OR requirements analysis OR
abstracts, we identified topics of SLR and groupiexilar requirements specification OR requirements valwati OR
studies tc,)gether under the same category. The neaso requirements verification OR requirements testingR O

. ; . . requirements checking OR requirements negotiatioR O
this exercise was not only to identify the coverage also requirements documentation OR requirements manage@R

to identify gaps in the RE research (RQ3). The remdf requirements change management ) AND (review afieuOR
primary studies identified by these SLR shows #héecage  structured review OR systematic review OR literatreview OR
of empirical work within their area of focus in RE. systematic literature review OR literature analy€MR in-depth
To answer RQ2, we assessed both the quality @it survey OR literature survey OR meta-analysis ORlyaim of
and the quality of the publications. We used thalitu research OR empirical body of knowledge OR overviw
assessment checklist from previously publishediargrt ~ €Xisting research OR body of published knowledgent@Rping
studies (e.g. [8, 9, 11]) for evaluating the SLRaawhole ORVn\wlappmg ﬁtl:jd'ef]» : EEE ol ACM DL
(grouping multiple publications together where agzille). Sc'en?:ealgprtla?:t tG(()ao Sltermsgch%rl]ar and é'lo ggr’n endese 'Ilh
These tertiary studies have utilized the criterdirged by : rect, 15009 P

the Centre for Reviews and Dissemination (CDR) B string was customized for different online datakase
of Abstracts of Reviews of Effects (DARE), of theoik according to their interface requirements whilegieg the

University. It includes four questions for assegsijuality logical °rdef coln5|stent. We did not apply any fion the
of an SLR as shown in Table I. The quality assessme year of publication for our results. To_trlangulam resqlts
criteria were applied on the whole study rathemtien we also performe s sk MHEERNDIque aad d

every single publication from that study due to fhet that manyal searg:hes of_the_ references in four preyousl
all r)e/quir?ad Fi)nformation may not beyfound in a $ing published tertiary studies (i.e. [8-11]). To funtf@sure the

A . o completeness of our review, we also checked the
g;ggﬁhoentigigsl||¥n :Ialaoﬁ a conference or arkshop proceedings of the RE and SLR related conferenoes a

journals from 2004 onwards (RE, EASE, ESEM, REFSQ,
REJ, ESE and IST).
We filtered out the totally irrelevant studies lmasning

RQ1: What are the main areas of research in RE tizat
been covered by published SLR?

TABLE I. QA CRITERIA (ADAPTED FROM[8, 9, 11])

QA Criteria_ Answers | Scores| Description : the abstracts. The papers that reported normatiie
QA1: Inclusion/ | Yes 1 Explicit inclusion / exclusion ) I . .
Exclusion criteria defined VIEWS I surveys 1011 IC Studies Ww
clus revie 0 rveys or bibliographic studie ersoal
Criteria Patal 05 Amplict study selection excluded from our list. We selected the studiey dnihey
QA2: Search Yes 1 2 or more digital libraries searched fulfilled all three of the following study selectiariteria:
Space Adequacy as well as additional search 1 They were reported in English
strategies applied ’ . o . .
Partial 0.5 3 or 4 digital libraries searched with 2. They were Systematic Review, Systematic Mappirty Stu
no extra search strategy or meta_ana|ysi5_
No 0 2 or below digial ibraries or very 3. They were focusing on any area within Requirements
QA3: Quality Yes 1 Explicit quality criteria described Englneerlng.
Assessment of and applied
Primary Studies | Partial 0.5 Implicit quality nent . . . .
No 0 No quality assessment criteria As recommended in previous tertiary studies ([8-vH
defined or used kept all multiple versions of publications from tlsame
QA4: Yes 1 Complete information presented
Information about primary studies study and grouped them under same study ID as the
regarding Partial 0.5 Summary of information presente conference and WOkahOp papers have a page lirhitreary
Primary Studies about primary studies . H
No 0 The results of individual studies aré not be able to explain the whole SLR process iritiet
not specified Based on the guidance provided in [12], we extrhcte




publication details showing characteristics of theluded
SLR (i.e. title, authors, year of publication, typ=f
publication, conference / journal name and complete
reference, and number of citations to that papewl a
information required to answer our three RQs ¢ember

of primary studies, focus of SLR). The groupingnodin
topics covered by the selected SLR (first columnrable
VI), was done by applying thematic analysis [12]tbé
tittes and abstracts of selected publications.

B. Execution

Appendix A shows the full reference list of thelired
publications. We assigned them IDs based on thay sta
that multiple publications from the same study gmeuped
under the same ID with suffix A, B and C. Thesel&s are
referred to by their IDs in the rest of this paper.

The search string was customized to be appliedllon a
the selected digital libraries on the titles. Theole process
for primary searches (as presented in Table Hjlted in
267 eligible studies out of which 91 passed thectin
criteria described above. The secondary searchawd &
SLR that were not retrieved in the primary searacess.
S42 was found from [10], S45 from [11], S47 fronj, [9
S34[B] was found from ESE and S44 was found frond.RE
S42, S45 and S47 were not retrieved in our prireeayches
as we applied the search string on the titles efpipers to
reduce the huge number of irrelevant results thas w
expected due to the string being too broad. Ttestof
these papers did not have required terms of ourclsea
string. S44 was found in REJ in November issue38¢{B]
was in December issue of ESE. They were not foarttie
primary search results because the searches wedeaed

publications (S5A, B, and C). One SLR (S2) has redee
second version conducted later to update the sesult

I1l. RESULTS AND DISCUSSION

According to the results of our tertiary study, 53
systematic reviews have been performed on variods R
topics reported in 64 publications (including coefece
papers, journal papers, theses, and technical t&@pdihe
time period for the publications in our result isrh 2006
till 2014 (Figure 1). There has been a sudden &serén the
number of publications since 2009 onwards. In odr 6
resultant publications, there are 31 conferenceenzal6
journal papers, 4 workshop papers, 4 technicalrtepand
8 theses. We were unable to determine the typeoiier
publication (S40) as the full details were not mlde
online. Out of 53 studies there are 12 Systematppihg
Studies (S4, S6, S7, S9, S10, S12, S21, S34, 943,545,
and S46), one Meta-Analysis (S42), and the restatire
Systematic Literature Reviews.

Number of Publications

2006

2007 2008 2009 2010 2011

Year of Publication

2012 2013 2014  wotFouND

Fig. 1. Yearly distribution of the resulting SLR

in Qctober 2_013. Afte_r se_condary _ searches and TABLE IIl. TYPES OFPUBLICATION
inclusion/exclusion and discarding duplicates werewe S3TAT i SSIAL S5, 510,511 514 516515 5
finally left with 53 unique SLR from 64 publicatien CONFERENCE | S26[B], S27[A], 528, 529, S30[A], S31, 532, 533, .
PAPERS S35[B], S36, S37, S39, S42, S45, S46, S47, S48, S49
S51, S52, S53
TABLE Il. SEARCHEXECUTION AND STUDY SELECTION SUMMARY TOURNAL SS[E], SS[C), STIAT, 59, 512, S15, 516, 520, SZ3F]| ¢
Sources Papers Found included Papérs PAPERS S25, S34[A], S34[B], S38, S44, S50, S41
Google Scholar| 87 23 WORKSHOP | 5org) 522, S35[A], S43 4
- % [ IEEE xplore 41 12 PAPERS
>c TECHNICAL
gc [ACMDL 58 13 REPORTS S23[A], S26[A], S27[B], S30[B] 4
& & | Science Direct | 40 7 THESES S1, S3, S7[BJ, S8, S13, S17, S21, S24[B] 8
El Compendex 37 16 UNKNOWN sS40 1
TOTAL 267 o1

AFTER DISCARDING DUPLICATES

1 new found from [10]
1 new found from [11]
1 new found from [9]
0 new found form [8]

1 new found from REJ
1 new found from ESE

58

Secondary Searches

TOTAL PUBLICATIONS
TOTAL STUDIES

64
53

Out of 64 papers, we were not able to retrievedaper
for two studies i.e. S3 and S8, both of them aeseh found
on Google Scholar but we were unable to find thié fu
documents. We were able to get PDF file for S40ndbu
from Google Scholar, but unable to find any infofima
regarding the channel of publication. Eight studies/e
been reported in two publications each (S7, S23, S26,
S27, S30, S34, S35) and one study is reported rige th

RQ1: What are the main research areas in RE that hae
been covered by the SLR?

Table IV shows the classification of the SLR acdaagd
to their scope of study within RE for assessingghimary
studies. 33 studies provided only state of thendtttin the
area of RE that they focused whereas 7 SLR cotlecte
primary studies for assessing methods, 7 focused on
Techniques, 4 on Tools and 1 each on Framework and
Technology.

Table V presents the topics covered in RE by the
resulting 53 studies and the coverage of primarglies by
these SLR (column ‘# of PS’). The number of primary
studies in the SLR reported in RE range from higdeé89
(meta-analysis in S42) to lowest number 5 (S27)2 S4
provides meta-analysis of all publications of RE fhe



period of 1963-2006 regardless of being empiricahot. studies that these four SLR have reported. Eithesd are
Four SLR have reported more than 200 primary stugie  neglected areas in empirical RE research or the BadR

their area of focus within RE. S21 has reported @tdhary limitations in locating all the relevant primarydtes.
studies, S25 found 281, S24 found 242 and S4 f@4td

According to Table VI these four SLR focus on thalié TABLE IV. CLASSIFICATION OF THE SCOPE OF THRESLR
baseq Requirements Engineering (82}), User Regeimsm e of o o o] 5L, 54, 56, 58, 59, 510, 511, 512, 515, 519, 520,
Notation (S25), state of the art in RE (S24), and | ;[\ ic wini S21, S24, S25, S27, S28, S29, S30, S31, S33,

X s i h _ pic within 33
Requirements Prioritization (S4). Five studies hé&wmend RE o a 537 535, 41, 542, 543, 544, 545,
primary studies between 100 to 200 (58000, S20-> Methods 33,’35, é7, 3’14, 518, 523, 532 7
118, S29-> 125, S7-> 149, S43-> 177). There are four Techniques S2, 513, S16, S36, S46, S49, S50 i
studies that found less than 10 primary studiethéir area Tob 570, 598,540 5/ —
of focus (S1> 8, S13-> 9, S14-> 8, S27-> 5). There are Technology S17 1
two possible explanations for the small number rifhary

TABLE V. Torics AND NUMBER OF PRIMARY STUDIES COVERED IRE SLR (NM=NoT MENTIONED, NF=NOT FOUND)
g[(;{uplng i il oo e S-ID Focus of SLR within the main topic # of PS Year
S14 Data Quality Requirements in a Software ProBestelopment 8 2010
S15 Security Requirements Engineering 51 2010
) : S17 Decision support material to incorporate guaétjuirements technologies 18 201
Non Functional Requirements S18 Quality Requirements Management 46 2010
S28 Cloud Computing Security Requirements 55 2012
S33 Cloud Computing Security Requirements and Bwisit 57 2013
S12 Technology transfer decision support in requéets engineering research 97 2009
Complete RE Process S24 Empirical Evidence in Requirements Engineering 242 2013
S42 A guantitative assessment of requirements eagimg publications—1963-2006 4089 200[
S43 25 years of Requirements Engineering in Brazil 177 2013
S16 Requirements Engineering technigues in modeddidevelopment 65 2010
Model Driven Development S23 Transformation approaches between user regemsnand analysis models 29 2011
S40 Model-based Requirements Engineering Tool fob&lded Systems 28 NF
S26 * Wikis for Distributed Requirements Enginegrin 29 2012
Knowledge Management and RE S36 Knowledge Creation in Requirements Engineering 36 2013
S39 * The Impact of Knowledge Sharing Platform®istributed Requirements Engineering Scenarios 17 0142
S6 Requirements Engineering in Distributed Softw2eselopment Environment 12 2009
RE in GSD S45 Risks and safeguards for the requirements eaging process in global software development 36 0920
S51 Situational factors affecting Requirement Eegiing process in Global Software Development NM 2013
* S26, S39: Overlapping with ‘Knowledge Managemand RE’
) ) S19 Requirements Engineering for Software Prodiretd. 49 2010
RE in Software Product Lines S20 Requirements for Product derivation support 118 2010
) S22 Goal Oriented Requirements Management framenforkbusiness process compliance 88 201
Requirements Management S47 Requirements Management Tools 28 2009
Multi Agent Systems S10 Requirements engineerirtherdevelopment of multi-agent systems 58 20
Requirements Reuse S11 Requirements Reuse 18 2009
Value based RE S21 Value Based Requirements Engigee 364 2010
Virtual Reality Systems S37 The Relationship betwBequirements Engineering and Virtual Reality Syst 12 2013
Web Engineering S48 RE in Web Engineering 13 2010
Creativity in RE S49 Creativity Techniques for RE 25 2012
S2 Requirements Elicitation Technigues 26+13 2008
Requirements Elicitation S38 Automated Requirements Elicitation 36 2013
S50 Requirements Elicitation Technigues 30 2011
S5 Stakeholder Identification Methods in SoftwaegRrements 45 2012
Stakeholders and users S34 User Involvement and System Success 58 2013
S35 User Involvement in Requirements Engineerirdy$ystem Success 87 2013
S1 Software Requirements Prioritization 8 2006
S4 Requirements prioritization based on benefit@s prediction 240 2008
Requirements Prioritization S13 The effectiveness of requirements prioritizatechnigues for a medium to large number of reqoénts | 9 2009
S31 Software Requirements Triage and Selection 23 2012
S32 Software Requirements Selection and Prioritimdtising SBSE Approaches 30 2013
Meta Modelling S8 Requirements Meta Models 100 2009
Software Requirements S9 Generation_ of requiremen_ts specifications froftware engineering models 24 2009
Specifications S25 User Requirements Notation 281 2011
S46 Software Requirements Specifications Techniques 46 2009
Requirements Verification / S7 Identification and classification of softwargué&ement errors 149 2009
Validation / Evaluation S30 Requirement-based Software Testing With the UML 100 2012
Requirements Traceability S3 Requirements Tracing NF 2007
S41 Requirements Traceability 52 2012
Requirements Change S27 Causes of Requirements Change 5 2012
Management S29 Requirements Evolution 125 2012
RE Education S44 Requirements Engineering Education 79 2013
Mobile Learning S53 A requirements catalog for nmkgarning environments 198 2013
Checklist for RE S52 Comprehensive Integrated Clistskor Requirements Engineering and SoftwargegetdManagement 323 2013]

=
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RQ2: What is the quality of the published SLR in RElike?
We applied the Quality Assessment criteria desdrilve
Table | on all the studies. Figure 2 shows therifistion of the
number of studies in different quality scores. @&t53 we
were able to retrieve 51 studies on which we caoapgly
quality criteria (as we couldn’t find full source$S3 and S8).
42 studies out of 51 have scored 2 or above odt &igure 3
represents the number of studies classified aqugrth the

scores for each quality assessment question (d#e lJa
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Fig. 2. Quality score distribution of the resulting SLR
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Fig. 3. Quality score distribution for each QA check fromble |

Table VI shows the most highly cited publicatiofr
citations of all the studies see Appendix A. Refessl of the
quality score, the highly cited papers are the qnésished in
prestigious conferences and journals related toaR& SLR
community (i.e. RE, REJ, IST). S2[A] from Alan Dawt. al.
published in 2006 has been cited 154 times showang
significant interest in the results of their SLRrfr RE research
community. Figure 4 shows the average of the qustibres of
the publication over the span of the years of tpallication.
Although in all years the quality of the SLR hagl@age score
of above 2, there is a decrease in quality scdex 2009 with
the increase in the number of SLR studies beindighdul
(Figure 2 and 4).

In previously published tertiary studies [8, 9], Was
observed that the average quality scores of allShR in
Software Engineering has increased over the ydaxording
to Figure 1, for SLR in RE there is a sudden ingeedn the
publications in 2009, but if we look at Figure Aetaverage
quality of the published SLR has decreased staftioig the
same year. One of the reasons in the decrease qgtitllity can
be inferred from Figure 3. It shows that over laflthe SLR

have ignored to assess the quality of the inclugechary
studies (QA3) and also neglected to provide an\d®er or
summary of the included primary studies (QA4). The
distinguishing factor of an SLR against a tradigibliterature
review is the rigor of process but if the researsheould
overlook this aspect then the results would noabeeliable
and useful to the RE community. This is a seriegsé worthy
of further consideration because if the qualitytteg included
primary studies is not assessed then there caerloais threats
to the validity of the results produced by thosé&kSL

Average Score
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‘—Ave rage Score

Fig. 4. Average of Quality Scores against the year of alibn of SLR

TABLE VI. Top1OHIGHLY cITED SLR
S-ID GS Citations Pub channel QA Scor¢
S2[A] 154 RE 3
S7[A] 61 IST 4
S4 58 RE 2
S25 51 JS 3
S20 50 IST 4
S23[B] | 46 REJ 2
S50 43 ITSE 3
S15 42 Csl 2.5
S9 41 IST 4
S46 41 ESEM 1.5

RQ3: What are the gaps in
topics in the published SLR?

In answering this questions we were interestedhneet
types of gaps in the SLR on RE. First, we consiidfre
anomalies and potential conflicts in the reportesnber of
primary studies in the SLR on the same topic byecsht
authors in different years. Second, we were comceabout
the small number of reported primary studies in sah the
SLR. Finally, we observed some of the well knowesarof RE
research that seem to have been neglected by ¢cheemmwho
have conducted SLR.

1) Anomalies: In some cases, there are doubts about
number of primary studies included in the SLR a3y thre not
providing a consistent view. For example, in Table for
Requirements Prioritization, S1 has reported 8 annstudies
from 1996 to 2005, whereas S4 has reported 240apyim
studies from 1996 to 2007. It is indeed very ssipg to have
found additional 232 published empirical
requirements prioritization in a span of just tweays. When
we look at the procedure followed by these two §BR and
S4), although both of them were looking for empgitistudies
on requirements prioritization but they have seadchwith
different search terms in their search stringseoced different

the coverage of RE resedr

the

studies on



number of data bases (S1 has searched 8 sourcesast®4
has searched 14) and devised different inclusichision
criteria. This raises concerns on the validity &RSprocess
adopted by S1 and also on the usefulness of thétgefor
future RE researchers if they do not provide a detapand
correct coverage within their area of focus.

Another example is the SLR on the state of tharaRE
(S24) that has included 242 studies from the ebitidy of the
empirical RE research literature. However, in Tableve see
that S4 has 240, S21 has 364 and S25 has 281 pratuaties
on specific topics within RE. If a researcher isusing on a
specific topic within RE, then the number of inadddprimary
studies reported should have been a subset of riheany
studies that were included in the state-of-thef@rthe entire
RE research literature (S24). The fact that thisisthe case in
these examples raises serious concerns both abeustrict
compliance to the EBSE guidelines as well as thHmable
coverage of the published literature. There ig@ngt need for
replicated studies on the similar topics to vetiifgse results. If
the protocol for the conduct of SLR is readily daalie, then
replication of studies should be straightforward.

2) Lack of primary studies: The number of selected
primary studies in table V is not uniform under thié related
topics. Some topics report in excess of 300 prinstndies
whereas in others we observe less than 10 printadjes. For
example, Data quality requirements (S14) and causes
requirements change (S27) have the lowest numberioary

RE: conflict resolution among requiremerasd requirements
negotiation which are not covered by any SLR so far.

IV. LIMITATIONS OF THE STUDY

Though we have succeeded to closely follow thecsear
strategy based on the guidelines of EBSE to enshee
completeness of our sample, but there is alwaysall gisk
that there would be some papers that were notdediun our
data collection due to their unavailability in eflenic
resources or because they may not have used taeamél
keywords in their title or abstract. To mitigatdsthisk, we
have attempted to triangulate our results with sdaoy
searches. Out of the 64 included papers, we weable to
retrieve the publication details of one SLR (S4AQ@E decided
not to exclude this SLR in current results as weevieterested
to know any SLR conducted in all areas of RE thatvailable
online. But for our future work for contributing tthe
development of a new roadmap of RE we will not be
considering the non peer-reviewed studies or SLE \aw
quality score in our work.

To answer RQ1, we extracted the topics from thestind
abstracts of the selected SLRs. Then the firstaaughouped
the extracted topics and appropriately named eachpgas
listed in Table V. Although the other two authoisen
reviewed these names given to each group and agredae
final names but it is possible that other reseaschey select
different titles for naming each group. In our fg@analysis of

studies selected. This could be due to two possiblthe RE SLRs, we plan to provide a short descript@neach

explanations: (a) the procedure followed by thdsk #as not
effective enough to find all the relevant primatydies, or (b)
these are indeed neglected areas of empirical R&areh and
imply a need for further empirical exploration byet RE
research community.

3) Ignored RE areas by SLR: We concede that the
classification provided in Table V is neither exkive nor
complete, as it does not represent all the ared®Eofelated
research covered in the literature. It only repneséhose RE
research areas that our selected SLR has covesedx&mple,
goal-oriented  requirements  engineering,
engineering in law, and requirements modeling mmtathave
been the subject of many publications but not cedvdy any
SLR so far. However, mapping the topics coveredhieySLR
against those suggested by [1, 2] for future rebedras
enabled us to identify some of the current gapsha RE
research as described above. According to the B&map by
Chang and Atlee [2] published in 2007, further agslke within

group to provide further clarification of what isciuded in
each group. For RQ2, as mentioned above, we haszlygl
followed the quality assessment criteria recommdnie the
EBSE guidelines. Hence the quality of our qualgessment
is as good as what those guidelines have providigd.
anticipate that in future as the EBSE communityhe® and
matures, these guidelines may further be enhancetl a
improved thus increasing the confidence in the SYLRility
assessment. We have also observed that the medtSliiR in
RE, S2[A] from Davis et. al., does not show thehleist quality

requirementscore. Finally, for RQ3, we conceded that our gaalysis is

neither complete nor exhaustive and it merely prsseur
preliminary observations. To make this a complisteréquires
deeper analysis of all selected primary studies.

V. CONCLUSION AND FUTURE WORK

The tertiary study reported in this paper has ifiedt53
uniqgue SLR from 64 publications in the period 2QW&-4.

some ‘hotspot’ areas in RE have been suggestedir ThéThis paper represents the first ever tertiary stidyhe RE

roadmap was published around the time when RE neixra
started showing interest in conducting systemagiciews.
Among the identified topics by Chang and Atleeff#] further
research, the SLR in our results have addresSecurity

research literature. As such we anticipate thatitita gathered
and the results presented in this paper would hgext value
to future RE researchers, in particular for dodtstadents to
provide an effective starting point for an overviedvall the

Requirements RE education and curricula development researched areas so far in RE. Furthermore, we lieee able

Requirements Reus&lobal and Distributed REThe SLR
have not covered the topics Bequirements ScalindRE for

to identify various research gaps from our mappinat is
beneficial for those interested in selecting fulitireas of RE

self-management systeneffects of system environment on REresearch. In this paper, we have also identifietiesof the
and effectiveness of RE research in practiduseiben and anomalies in the results of already published ShRRE that
Easterbrook [1] have highlighted two important aredthin  highlight potential opportunities for SLR repliaati in the



future. Almost half of the selected SLR for ourdstuhave
ignored to evaluate the quality of the primary gsdncluded
in their reviews. Careful attention should be padquality
assessment criteria by future researchers.

This study is the first step in our research plam f

contributing to an updated roadmap of RE followittge
roadmaps published in 2000 [5] and 2007 [4]. Wepdaening

to retrieve all the citations from the published=Sand create a

larger repository to combine the results withinth# topics of
RE in order to assess the strength of these aoedbd future
generations of RE researchers. Furthermore, wednli to
contribute to the online RE bibliography createdAtgn Davis
[13] that is up to 2010 by updating the databasénttude
publications from 2010 to 2014 [6].
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