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ABSTRACT

In the software industry, there is a strong shifnf traditional

phase-based development towards agile methods ractices.
This paper reports on a case study aimed at imatstg if, and
how, agile Requirements Engineering (RE) can remtuy
challenges of traditional RE, and what new chaisnagile RE
may pose. The results from an initial case studyhv@

practitioners from a large software development pamy,

which is transitioning towards agile-inspired premes, show
that agile practices address some RE challengeb sisc
communication gaps and overscoping, but also cawse

challenges, such as striking a good balance betagiity and

stability, and ensuring sufficient competence iossrfunctional
development teams.

Categoriesand Subject Descriptors
D.2.1 [Software Engineering]: Requirements/Specification —
methodologies (e.g., object-oriented, structured)

General Terms
Management, Documentation, Human Factors.

Keywords

Requirements engineering, Agile, Empirical studgs€study.

1. INTRODUCTION

Requirements Engineering (RE) for agile softwareettspment
(e.g. eXtreme Programming [1], Scrum [14]) is diffet from
traditional Requirements Engineering. Traditionally
requirements are managed by RE specialists, in aseph
separated in time from design and development, and
documented in specific requirements artefacts. dntrast, in
agile Requirements Engineering the detailed remerdgs are
defined gradually in interaction between the custonfor
customer representative) and the development tagile RE is
often less formal and therefore not always expjicitenoted
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‘RE’, and the requirements are not always docunkentbe RE

for agile software development versus traditioqdiase-based)
software development has been compared (e.g. TRgye are
also a number of experience reports on the difterere.g. [5],
[13]) and the challenges of transitioning to agiiethods (e.g.
[13].) Based on a large empirical study of companfeat use
agile methods [10], six agile RE practices havenhidentified

including their benefits and challenges.

In order to further increase the understandinggilEgractices,
we empirically investigated the following researgbestions:
(RQ1) how do agile RE practices address the clgderof
traditional RE, and (RQ2) what new challenges dieaBE
practices incur. We have performed a case studylaige-scale
software development company that is transferringmf a
traditional to an agile RE process. The study itigates
challenges of traditional RE, their causes and eguences, and
how the newly introduced agile RE practices affeais
situation. Results for two of the challenges (fadttional RE)
have been reported, namelyOverscoping [2] and
Communication gapg3]. The other RE challenges (covered by
the full study) ar&Keeping the SRS updatddkvelopment Work
Monitored from Requirementand Manual Selection of
Requirements for Productdn this paper, we report on the
findings around the impact of the agile RE practice

The remainder of this paper is structured as fatoBection 2
provides background information about the contektoar
industrial case study. Section 3 describes the adetogy used
in this study. Section 4 contains the results ftbminterviews,
while we in Section 5 interpret and conclude thsults of the
study, and describe future research.

2. THE CASE COMPANY

Our results are based on empirical data from indlgirojects

at a large company that is using a product lineeggh [9]. The
company has around 5000 employees and developsdeetbe
systems for a global market. A typical project hdsad time of
up to 2 years and develops around 60-80 new fegture
corresponding to  approximately  700-1000  detailed
requirements. Each feature is developed by a droegional
team including around 2-10 developers. In combamatiith the
legacy functionality, which amounts to a very coexpand large
set of requirements at various abstraction level$hé order of
magnitude of 20,000 entities, it is an examplehefMery-Large
Scale Requirements Engineericantext [11].

To meet the challenges of high requirements vdlaiih very-
large scale software development, the case company



introducing a new development process that is yarfluenced
by the agile method Scrum [14]. The responsibilfyr
requirements management has been transferred fioen t
(previous) requirements unit, partly into the besm unit and
partly into the software development unit. The etdge-gate
model with several increments is replaced by a inants
development model with a toll-gate structure foe goftware
releases of the software product line (to allowrdowtion with
hardware and product projects.) Five RE-relateteggiactices
are being introduced at the company, namely:

e One Continuous Scope Flowhe scope for all software
releases is continuously planned and managed ve&a on
priority-based list (comparable to a product bagklorhe
business unit gathers and prioritizes features fdmsiness
perspective. The software unit estimates the cost a
potential delivery date for each feature, basedpoarity
and available software resource capacity.

¢ Cross-Functional Development Teanthat include a
customer representative assigned by the busine#s un
(comparable to customer proxy.) These teams hawduth
responsibility for defining the detailed requirerten
implementing and testing a feature (from the common
priority-based list) within the given boundariestmhe and
resources.

¢ Integrated Requirements Engineerin@he requirements
engineering tasks are integrated with the otheeldgwnent
activities, i.e. the detailing and formal docum¢iota of
requirements is done at the same time as design and
development of the feature and within the same
(development) team together with its customer
representative (proxy).

e Gradual & Ilterative Detailing of RequirementsThe
requirements are first defined at the high levebidires in
the priority-based list) and then iteratively refth by the
development team, into more detailed requiremestsha
design and implementation work progresses.

¢ User Stories & Acceptance Criter[@] are used to formally
document the requirements agreed for developmeme. T
acceptance criteria are then covered by test cases.

At the time of the study all of these methods wadened in the
company’s internal development process. The methods
Continuous Scope Flovand Cross-Functional Development
Teamswere fully implemented and applied in the projeutsile
the Gradual & Iterative Detailing of Requirementgas partly
implemented and the usage Ufer Stories & Acceptance
Criteria and Integrated Requirements Engineeringre in the
process of being implemented (training and toolpsupwas
being planned.)

The size and complexity of the software developnrentains
the same as with the previous process. The impagiroject
lead times is to be evaluated.

3. RESEARCH METHODOLOGY

The research was conducted using a qualitative argse
approach [8] that aims at understanding complexpimena in
the context where they exist. Semi-structured umters with a
high degree of discussion between the interviewsd the
interviewee [12] were performed in order to stuldg impact of
the agile practices. The experience of one of titeaxs (who
has worked at the case company) has served asimphaping

the interview instrument (available on-line [4]t)dovers (1) a
number of challenges of traditional RE, and theiteptial

causes and consequences, and (2) a number of Béile
practices, their impact on the previous RE chaklsrand which
new challenges they may pose. The data from tinedrigpts was
analyzed by using content analysis [8] based onirttexview

instrument [4]. The transcribed chunks of text wetaced

within the relevant sections (corresponding to leimgles and
agile practices.) These were numbered and reldtipssvere

captured by noting dependencies to and from eatdgaegy in

specific columns.

Nine practitioners who have worked for the casegamy for 5-
8 years were interviewed. Their roles (in the oldcess) cover
the full project life cycle from requirements défion through
development to the end product. They currently weitk early
software technology studies (2 persons), softwarejept
management (2 persons), software quality manageni@nt
persons), software process management (1 persahjodtware
development (1 person.)

Limitations. The set of agile practices covered by the stsdy i
limited to the practices adopted by the case compad the set
of challenges is limited to the challenges expeegenat the case
company. Further, the results may not be validciases with
characteristics too dissimilar from the case is giudy.

4. RESULTS

This section reports on the responders’ view of dgde RE
practices; which RE challenges they address, aridhw(new)
challenges they incur. Table 1 contains an overviwthe
results. Our interpretation and conclusions canfdend in
Section 5.

4.1 One Continuous Scope Flow

The challenge obverscoping(aka over allocation) is seen to be
addressed by this practice (which was implementetieatime
of our study.) The practice unites the inflow ofjugements to
the development unit into one list of features that
continuously re-prioritized and agreed with devebept
according to the amount of available capacity. dmbination
with a short preparation period for each featurbdef® it is
prepared for development) this practice is expegdrto reduce
the amount ofwasted effortand subsequent loss ataff
motivation when features are dropped and removed from the
project scope. It was also mentioned that this tfmachas
improved thecommunicatioraround planning, resulting in more
efficient and co-ordinated planning between theinass unit
and the development units.

In general, the view is that there is (still) adency towards
overscoping; the business unit requests unrealitidarge
amounts of features, which aneakly prioritized(most features
are critical) and the development unit committhout planning
for agility, i.e. for handling changes later on. In addititme
development teamsunderestimate the efforrequired for
development. However, the practice has broughtsprarency
and visibility to the scoping process. As stated tye
interviewee, ‘We still have overscoping in all gcfs. But, it is
more controlled now and easier to remove thinghaut having
done too much work.” Another consequence of thisctice,
mentioned by the interviewees, is that slgstem is not complete
until late in the life cycle, with the risk of not uncovering
system-level issues until late in the project.



Table 1. Summary of the view of theinterviewees on each
agile RE practice (number of mentioning interviewees given,
9in total); traditional RE challengesthat the practice
addresses & challengesthe practiceincurs.

Agile RE practices:

Cross-functional team
User stories & ATC

Integrated RE
Gradual detailing

£ | One cont scope flow

Addressed RE Ch

Communication gaps 1 P ¥4 |5 |2

3
Q
®

Overscoping g 4 4
Keeping SRS Updated 4 4 |2
Dev work not monitored fr regs 2 1

Unclear requirement coverage
Customer expectations not met 2 1

Low motivation for reqs work 1 1 n

Quality issues
Waste 2 1 4 1

Low regs quality 1 1
Unreliable SRS 1
Unstable SRS 1

Challenges of the agile practices
Planning for agility 3
Weak reqs prioritization 3
Weak effort estimates L
Quality issues 1
System completed late 1
Capturing innovation 1
Lack of documented regs 1
Customer-proxy role y
Ensuring competence (RE, VV 5
Motivating teams for reqs work 3
Weak requirements at start 2

[éV)

PO

4.2 Cross-Functional Development Teams

This practice (which was implemented at the timehef study)
was experienced to addressmmunication gapshough several
interviewees also mentioned that communication iwittross-
functional teams is a challenge. For example, séver
interviewees mentioned that the customer represemtgor
proxy) is not always sufficiently available and awved in the
development teanDverscopings also seen to be addressed by
this practice; since the team can focus on the mgsdrtant and
relevant requirements for their feature. In additido

implementing a feature, a cross-functional teamegponsible
for defining and documenting the requirements fofeature.
This is believed to address both the challeng&egfping the
SRS updatedas well as, the challenge dévelopment work
monitored from requirementdt was also mentioned that this
practice increases thelarity of requirement coveragend
degree to whichcustomer expectations are méty working
closely together unclarities in the requirements be resolved
early on. This results imequirements of higher qualit{e.qg.
clearer, unambiguous) and subsequagher software quality
(less errors), as well agss wastalue to rework since issues are
resolved already while discussing requirements. @spondent
contrasted this view by pointing out that indepemdesting
leads to increased quality, i.e. where there i®ranunication
gap and competition between developers and testars issues
are found and reported.

Challenges experienced in applying this practiceluite
difficulties with (already mentioned)customer-proxy role
including innovative ideasfrom the developers, ensuring
sufficient test competeneéthin the team, as well as, getting the
development teams tilbcument requirements.

4.3 Integrated RE Process

Communication gapsare also seen to be addressed by
integrating the requirements engineering work i@ software
development process; both by describing the devebop
process in one (unified) development process, gridtbgrating
the requirements work with other development wdit the
time of the interviews this practice was describethe process,
but only partly implemented.) The awareness of eaitters’
roles is believed to increase when they are alinddfin the
same process description. In addition, by bringitite
requirements engineering tasks closer to the dpuetat work,
several interviewees have experienced that thenessiand the
engineering roles actively discuss the requiremants so gain
an increased common understanding, which incrediseis
ability to find solutions that satisfy both busisesand
engineering aspects. One interviewee said, ‘Workdggther on
the requirements, you understand each other bafiérsolve
problems as you go along.’

4.4 Gradual Detailing of Requirements

When detailing the requirements gradually and tikesby, as the
development progresses, it is natural to expect the
requirements are actively worked with throughouteliepment.
(At the time of the interviews, this practice wasdar
implementation.) Gradual detailing of requirementgas
mentioned as addressing the challenges mbnitoring
development from a requirements perspectivand
communication gapsvithin development, as well as, between
business role(s) and development team. This, im, twas
believed to lead to a more feasible scope, i.es.dgsrscoping
Finalizing and documenting the detailed requiremeatly
when they are needed for implementation means that
requirements are (by then) more stable and leslyltk change.
This was mentioned by several of the intervieweeadalressing
the challenge ofkeeping the SRS updateahd, by one
interviewee, as resulting in anore reliable requirements
specification(closer to what is actually implemented.) It was
also mentioned that this reduces thegted effort that would



be required to handle the updates for those chafibat now
occur before the detailing takes place.)

A couple of the interviewees had experienced a tfckclear
requirements picturat the beginning of development. This had
resulted in significant requirements changes duritige
development with subsequent rework and frustratighin the
development team.

45 User Stories & Acceptance Criteria

Defining requirements with user stories [6] was titared by a
couple of interviewees as a way to facilitate teenmunication
between business and engineering roles, and (lhessipg the
viewpoint of the users) increase the probabilitgabturing and
meeting the customers’ expectatio(iEhis practice was agreed,
but not implemented at the time of the interview&pe
interviewee also believed that the user story teglmincreases
the quality of the requirementdy ensuring that the user context
is captured, the actual requirements are more Iglear
communicated. Documenting detailed requirements as
acceptance test criteria was believed to incredmesmotivation

of the developers to work with requirements sirmseexpressed
by one interviewee, ‘code is more fun to write than
requirements.’ (The case company uses automaticasss.) It
was also mentioned that this practice is beliewedddress the
challenge okeeping the SRS updatéa generating it from the
acceptance test cases.)

5. CONCLUSIONS

Our results indicate that agile practices (at Igastly) remedy
several challenges and issues related to traditREain large-
scale software development, though they also pose n
challenges. By improving the communication betwebe
business and the engineering roles (with crosstifumal teams,
gradual & iterative detailing of requirements, amkr stories)
the requirements can be identified, communicated! agreed
upon more efficiently. Also, defining the projecope via one
continuous & unified list of scope where the mosbiitized
features are worked on first (to some degree) addse
overscoping.

Transferring an organization to agile RE practices itself a
challenge that requires major mind-set changes;btsness
unit must adapt to gradual commitment to projecpscand to
becoming more involved with development teams thheaut
the project life cycle; the development unit ne¢dsbecome
actively involved in the requirements detailing andnagement.

Our results also uncover some challenges with agke
practices such as ensuring sufficient competencestgmer
representatives, requirements and testing), inetudinovative
ideas from development, and striking a good baldreteen
agility and stability both at project level (degmfecommitment
in relation to flexibility for late changes) and thin a
development team (accuracy in effort estimateseiation to
level of requirements detailing.) For the metholst thad not
yet been fully implemented at the time of the st(ldger Stories
& AcceptanceCriteria andIntegrated RE, our interviewees did
not mention any (new) challenges with these prestidVe
assume this is due to lack of experience with apglthe
methods, and therefore pose interesting pointeuisit.

Future research includes investigating the impdctifierent
levels of agility, the long-term effects of agileethods in large-

scale software development, as well as, wideniegdlsearch to
include more software companies.
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