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Abstract - Testing is a vital activity for delivering a high  contributes success or failure of a software product [1].
quality software product to the customers. Often testing Software requirements are dynamic which are driven by
accounts for more project effort and time than any other industry market forces. Agile approach to software
software development activities. .Tradltlonal softvyare. development is suitable to such situations [2], [3]. Hence,
development process models are being used for long time in more software companies are making a transition to agile

software development. Recently, the software development 2. .
in the industry is moving towards agile due to the software process models from traditional (plan-driven)

advantages provided by the agile development process. One Software development process models (like Rational
of the main advantages of agile software development Unified Process (RUP), Waterfall, or V-model). Some of
process is delivering the high quality software to the the key factors for success in an agile testing approach
customers in shorter intervals. Another important are: adopting an agile mindset, automating regression
advantage is, the agile process models embrace the changestests, collaborating and obtaining feedback from
in requirements at any stage of software development. Due cystomer [4]. Some issues may arise when transition is
to these advantages, software industry is showing interest in made from traditional development to agile development.
Soffware deve"’p”&e'l“ ”SL'Tghagilebpfocess rgo.delsh' Oneﬁ(\)l\]; e Common issues for agile models after migration from
agile process models which is being used in the software o . e

ingdustfy is, the “scrum”. Since testing?plays a major role in trad|t|onal models were identified in [5]. They are related
the success of the product, it is given a lot of importance in {0 testing, test coverage, coordination overhead, and
software development. Testing strategies for conventional Software release. In this paper we focused on testing
process models are well established, but these strategies arerelated issues. Agile methods employ short iterative
not directly applicable to agile testing without modifications  cycles, with prioritizing the requirements which actively
and changes. One of the important current research areas is involve users. Agile process models are iterative,
the agile software testing strategies. The main objective for jncremental, self organizing and emergent [6]. One of the
any agile testing strategy is to reduce the testing time and at agile process models which is being used in the software
the same time ensuring the software quality. In this paper, a industry is “scrum”. Scrum agile process model is

strategy for agile testing in the scrum software development . . : .
environment is proposed and presented. The sprint defined in [7], [8]. In agile software development, testing

activities which form the context for the proposed testing IS & Vital activity for delivering a high quality software
strategy are also proposed. The tools which are helpful for Product to the customers. Often testing accounts for more

automation which is part of the strategy are presented. The project effort and time than any other software
advantages of the proposed strategy are highlighted. Case development activities. Since testing plays a major role in
study which used the proposed strategy is presented, it the success of the product, it is given a lot of importance
indicated _tha_t_the nu_mber of bugs reported by cus_tomer in software development. Testing strategies for
reduced S|gn|f|cantly in scrum agile development using the conventional process models are well established, but
proposed testing strategy these strategies are not directly applicable to agile testing
without modifications and changes. One of the important
current research areas is the agile software testing
strategies. The main objective for any agile testing
strategy is to reduce the testing time and at the same time
| INTRODUCTION en;uring the software quality. In this paper, a strategy for
agile testing in the scrum software development
Traditional software development process models arenvironment is proposed and presented. The tools which
being used for long time in software developmentare helpful for automation which is part of the strategy
Present business demands the software products to e presented. The advantages of the proposed strategy
delivered in shorter intervals and software developmendre discussed and highlighted.
environment having capability to embrace change at any The remainder of this article is structured as follows.
stage of development. Traditional process models havRelated work is briefly described in Section II. In Section
difficulty in responding to change which often I, the scrum agile process model is described. In Section

Index Terms — Agile software development, traditional
development, scrum, software industry, testing strategy,
automation.
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IV, the scrum agile testing strategy is given.
Subsequently, conclusions are presented and futur -
directions are proposed. Sprint
backlog
Il. RELATED WORK 4
. . . . Backlog items
Software industry is transitioning to agile expanc?ed by > Product
methodologies from traditional approaches. One of the tear Increment

product increment after each iteration (sprint). As per tht
survey on agile methods given in [9], 54% of the

popular agile process models which is being used in
software companies is “scrum”. Scrum main| Product
characteristic is, continuous deployment of working| backlog '\

software companies who are using agile methods are Customer
using Scrum. In the survey conducted by [10] on agile
projects in different countries found that six critical Figure 1. Scrum agile process model

factors contribute to agile project success. These factor:.

are: agile software engineering techniques, customer Product owner is responsible for creating and

involvement, project management process, teammaintaining the requirements in product backlog. He/she
environment, team capability, and delivery strategy. Onereates stories for the requirements in the product
of the attributes related to the critical factor “agilebacklog. Development team is responsible for developing
software engineering techniques” is testing strategies. Tine product by implementing the features in sprint

address the above mentioned critical factor and itbacklog.The development team is cross functional. Cross

associated attribute, currently research is being carrigfdinctional means, team is responsible for design,

out on agile testing strategies [11], [12]. In this directiondevelopment, testing, and deployment. The responsibility
authors of this paper proposed a testing strategy fasf the scrum master is to ensure that the scrum process is

scrum agile software development environment. followed properly by the teanThe scrum activities lead
to the following artifacts: product backlog, sprint backlog
lll. AGILE SOFTWARE DEVELOPMENT USING SCRUM & task list to achieve sprint backlog, and working

. . . 1501‘tware product increment respectively. These artifacts
To provide consumers with continuous deployment o briefly di d bel
new features rapidly with the capability of embracingare netly ciscussed beow. :
Product backlog: The required product features or

change at any stage of development, scrum is idealllgé ; : -
. : . uirements by customer are identified added to product
suited for this purpose [7], [8], [13]. The scrum agllebacj:klog. Featl}/res are prioritized as desired Ey the

model is an lterative, incremental process of plannlng(:ustomer.The main source of agility in scrum model is
development, testing, and deployment. In scrum at th

end of each iteration (sprint) a working increment i e prioritized requirements list, which is flexible product
' ' pri working 1 ISbacklog [8].[14]. Changes are inevitable. As the needs of

released and d.eployed. In XP (e?‘”eme Programming) %e customers change the product backlog is continuously
the end of an iteration, the working product may not b(? prioritized. Hence, the software development is

available. Hence, scrum leads to continuous deployme xible. New features are selected from the backlog

‘(’:Vr?aergctgﬁgiﬁ’:aregf tgon)'fisﬁousDudee }8 r:ecrr]l:mzoﬂr\?vg'rgcontinuously & integrated and released as a working
) . L ployme product increment at the end of the sprint. This means
industry is transitioning to scrum agile software

development. The scrum model is depicted in th that one can deliver with increasing functionality more

) . ; ?requently, which provides flexibility and the opportunity
following diagram (Fig. 1) adopted from [7]. The modgl for adaptive planning [8].

shown in Fig.1 is depicting the artifacts of their Sprint backlog: During first part of planning produc

?hnedgrlﬁggrggg\sl:'?c‘;gelaT:'%:;Z?::ngrk r%%t:j\g?%sacokfloowner and development team together decides which
giep : P $eatures (user stories) will be part of the next sprint. The

Planning, (Creation of sprint backlog and expanding th : LN .

X . ; gh priority features from product backlog are given
sprint. back_lrcr)]g), and SF’”.”F .(con3|sts off devg'%pmi@reference. These features in this backlog are addressed
25:3’:Tt:eszéame \?v%rlghm iccflr:/sl?siz a:; pe:oodrlrjr::? ov)\//nterduring the sprint. Typical time-box for a sprint is 30 days.
development team, and scrum master P 'The changes (addition of new features) to the features in

’ ' the ongoing sprint will not be accepted. But, changes
(new features) can be added to the product backlog while
the sprint is in progress.

Expanded sprint backlog: During second part of
planning development team analyses the user stories
(features) in the sprint backlog and divides each user
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story in its tasks. These tasks are handled by differemstories, automate test scripts if possible, execute the tests
development team members during sprint. and report defects, and run regression tests and functional
Working software product increment: During sprinttests at the end of the sprint. Testers are also responsible
development activities are carried out iteratively. Scrunfor testing non-functional tests such as load testing and
meetings are held daily, typically of 15 minutes durationperformance testing.
Team discusses about the progress and what to be done in
next 24 hours. At the end of sprint (30 days), working
software product increment is delivered (deployed).
Delivered product is evaluated by the customer to ensure| Planning
that the features in the sprint backlog are implemented.
Testing is important, because it is carried out to ensure
the software product quality. And moreover, success o|Create/update
failure of the product depends on testing. Hence, th¢Productbacklog
authors of this paper focused on testing. The proposed
testing strategy for scrum model is given in the following
section.

Sprint
Testing HDeveIopment

Deliver incremen

IV. PROPOSEDAGILE TESTING STRATEGY FOR SCRUM Final defiver:
A. Proposed Strategy Figure 2. Proposed sprint activities for scrum
Scrum is a framework for developing software
products [15]. Various processes and techniques can beThe testers in scrum agile software development
proposed and employed within the framework. Scrunparticipate in scrum ceremonies which includes sprint
framework specifies the following activitiesiapning,  review, planning, daily, and retrospective meetings. The
(Creation of sprint backlog and expanding the sprinproposed testing strategy for scrum model is depicted in
backlog), Sprint (consists of activities which can deliver &g, 3. Testing strategy contains: unit testing, continuous
working software product increment implementing sprintintegration, and regression testing which are carried out
backlog features in a given time-box(typically 30 days))during the sprint. Whereas, functional & non-functional
To propose the strategy for testing, first the sprintesting and user acceptance testing is carried out at the
activities need to be proposed. One of the possible set ghq of the sprint. The testing tasks during a sprint are
sprint activities can be eXtreme programming (XP) typ@ncremental and iterative. Unit testing is done by the
development activities. The XP development activitiesjeveloper for finding the logical errors in a module. The
could be: design, test driven development & refactoringpygs found in unit testing are debugged before
integration & regression testing, and validation testingntegrating with other modules. Continuous integration is
before release. XP activities may not produce a Workingerformed daily. Continuous integration enables to
product increment after completing iteration(s) (in acomplete the increment in the scheduled sprint time.
given time-box). This may be because of the fact that thiRegression testing is done after every integration test to
model is not based on predefined time-box based produghsure that newly integrated module has not introduced
release, hence the authors of this paper proposed sprgiy new bugs. Functional test cases are created based on
activities which can deliver the working software productsprint backlog stories and executed at the end of the
in predefined time-box. The proposed sprint activities argpyint.
shown in Fig. 2. The activities are: design, development ynit testing, integration testing, regression testing, and
(coding), and testing. They are performed iteratively tqunctional testing are automated. These testing tasks are
produce a working product increment in a given time-boXonducted repeatedly and frequently, hence, automation
(sprint). The proposed testing strategy is based on thegg|| help to reduce the testing time. Since these tests are
proposed sprint activities. The proposed testing strateqyonducted iteratively on small number of features they
for scrum process model is given in Fig. The sprint  jncrease the likely hood of finding bugs early in the
activities are carried out iteratively to implement theproject in intermediate releases (sprints) and in turn
features (user stories) in sprint backlog. The team fofeduces the likely hood of magnifying & propagating the
sprint contains scrum master and development teamygs to the final project. Because of this fact the quality
Development team is cross-functional. They will be ableyf  software product is better in agile software
to perform design, coding, and testing (unit testing angevelopment. During deployment the product increment
integration testing). Some of the development teank tested by the user which is known as user acceptance
members (testers) can be specifically meant fofesting (UAT) to ensure that all the user stories specified
regression and functional testing. The responsibilities of, the sprint backlog are actually implemented. This
the testers are: to plan and update test cases for sprigkting is done manually. In addition to testing functional
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requirements, it is essential to test non-functional
requirements. Some of the typical non-functional
requirements are: load testing, security testing, and
performance testing. Tools are used for testing non-
functional requirements. These non-functional tests are
executed at the end of the sprint. Some of the tools which
aid in automation for different agile testing tasks are
given in Table I. All the members of the development

CVR Journal of Science and Technology, Volume 5, December 2013

- Development (coding) is based on design, hence
less chances of errors.

« Automation

is used

reduces testing time.

mistakes can be rectified immediately.
« User feedback after every delivery helps to

improve the testing activities.

in testing tasks, hence

Since review on testing is done daily, any

team should be able to use testing automation tools. + Reduces development time, improves
productivity and product quality.
TABLE I.
Regression Testing TYPICAL AUTOMATION TOOLS FOR SCRUM AGILE
Development SOFTWARE TESTIN(
Testing Tools
[Continuous Integration activity
Unit Testing
Unit Testing JUnit xUnit MockRunner
) ] User acceptance testing Continuous Fit, Green Pepper
Functional Testing deployment ]g. Integration Hudson FitNesse
IBM VersionOne
i i Regression STAF Rational ) !
F 3.P d testing strategy f
igure roposea testing strategy ror scrum Testing Eunctional FitNesse
Tester
B. Automation Functional Selenium, | WinRunner, FitClipse
' Testing Avignon Cucumber
Software testing automation is key for the agile testing. Non- CLIF
Irrespective of agile methodology, testing automation F#ggtt'i?]”a' JIMeter Benerator
becomes the core of agile testing [12]. The purpose of 9 -y
software testing automation is to automate software Testing _ Rational HP Quality
testing activities. Manual testing is time consuming. | management Testlink Quality Center
Manual testing is not suitable for scrum agile testing software

where continuous deployment is required in shorter
intervals. Moreover, since testing tasks are conducted

iteratively during a sprint, through testing automationp, Case Study

testing time can be reduced considerably. Tools are
available to automate all the testing activities. With
automation testing efficiency can be improved and testin

Software development using scrum delivered a better
uality product. This is due to the fact that only few

: ; . features are added to every new increment and testing is
time can be reduced which enables to deploy the Worklngone on few features only, which increased the chances

prolduct incremgnts in_ shorter ‘“ter"”?'s- 50!“”?_ of the finding the bugs. In addition, after every iteration
typ|cal_ tools which are helpful for testing activities are elease, customer gave the feedback on bugs on those
given in Table I. features, hence they could not be propagated to next
iteration, otherwise, they would have got amplified and

in the context ofncreased the number of bugs in the_next iteration. _

The proposed approach is applied on the real-time
ETL tools which are being used by the customers. The
Fig. 4 shows the ETL process.

C. Advantages of Proposed Strategy

The proposed testing strategy
proposed sprint activities offers following advantages.

« Strategy is simple.

- Refactoring overhead is not there.

« Simple design, which provides
implementation guidance.

only

DOI:10.32377/cvrjst0515 CVR CO”ege of Engineering 91



ISSN 2277 — 3916 CVR Journal of Science and Technology, Volume 5, December 2013

Any Source Platform (s) Any Target Platform
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Figure 4. The ETL process
The ETL stands for “extract, transform and load”, is the
set of functions combined into one tool or solution that
enables companies to “extract” data from numerous
databases, applications and systems, “transform” it to 301
appropriate format, and “load” it into another databases, a 251 _
data mart or a data warehouse for analysis, or send it 201 Dgad'f'ona'
along to another operational system to support a business &, 15/ [ elopme
process. @ 10 1 O Agile
The Fig.5 describes the number of bugs reported from 5. Developme
the field in one year after the full product is released to 0 I
the customer. Two ETL tools, DB2 ETL tool and Sybase DB2 Syb
ETL tool are developed using the scrum agile process ETL ETL
using the proposed testing strategy. These two tools Tool Tool

developed in the agile are compared with a similar ETL

tool Teradata ETL tool which was developed in
traditional development model and released to the
customer. This study indicates that the number of defects
received from the field for the products developed in the
scrum agile process are reduced by around 50%, as
compared to the products developed in the traditional
model. CONCLUSIONS
This reduction in the number of bugs reported from the

field for the products developed in the agile process i
due to two factors: first, there is a continuous feedbacE) - 4
evelopment process. Two main advantages of agile

from the customer after every iteration in the agile t devel " - deliverina the hiah
development process. Second, in every iteration thgorware development process are. delivering the nig

testing of the features in the current iteration anjiuality software to the customers in shorter intervals and
regression testing of the features already delivered in t aving thet ca{:)abllltytof er?braf(img tr:je crangest |r|1
previous iterations will be done, which makes sure tharteq_U|r$mer]1 Stha aqy ?_age of so wared Ieye opmfen 'dn
the new features do not inject any regression issues. Tg;ajony 0 € situations scrum modet IS preterre

Figure 5. Traditional Vs Agile development

The software development in the industry is moving
wards agile due to the advantages provided by the agile

indicates that the proposed scrum agile testing strate cause it dellvgrs working _software product Increment
reduces the number of bugs reported from field. Henc a predefined time-box (typically 30 days). Delivering a

the proposed agile testing strategy improves the qualit _orklng pr_oduct n:jcren:ent '? s?r(])rter |nttervals ($0 (f[l_ays)_
of the products developed in the agile process. IVes business advantage 1o he cusiomers. 1esting in
agile process model plays a vital role. Testing strategies
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for traditional process models are well established, bufil] Theodore D. Hellmann, Abhishek Sharma, Jennifer
these strategies are not directly applicable to agile testing Ferreira, and Frank Maurer, "Agile testing: past, present,
without modifications and changes. A strategy for agile ~ @nd future — charting a systematic map of testing in agile
testing in the scrum software development environment i~ Software development”, Agile Conference (AGILE), pp.
proposed and presented. The context (sprint activities) i 55-63, 2012.

hich th d A b lied is al 2] E.Collins, A.Dias-Neto, and V.F.de Lucena, "Strategies for
which the proposed testing strategy to be applied Is also agile software testing automation: An industrial

proposed. Typical tools which are helpful for automation  experience”, IEEE 36 Annual Computer Software and
are given. The advantages of the proposed strategy are Applications Conference Workshops (COMPSACW), pp.
highlighted. Case study which used the proposed strategy 440-445, 2012.

is presented, it indicated that the number of bugs reportd#l3] Puneet Agarwal,”Continuous SCRUM: Agile management
by customer reduced by 50% in scrum agile development of SAAS products”JSEC’ 11: Proceedings of thé"4ndia
when compared to traditional development. This _ Software Engineering Conferendeebruary 2011.
indicates the improvement in product quality in scrumi4] K.Lukasiewicz and J.Miler, "Improving agility and

agile development using the proposed testing strategy. ?:',fﬂcl:fll,!nFE?sz%%\lv;?;e pc:)e\;rzallg?ggntz(\;\ﬁtzh the Scrum and

[15] K.Schwaber and J.Sutherland,”The scrum guide: The
FUTURE DIRECTIONS definitive guide to scrum: The rules of the game”,
https://www/scrum.org/Portals/0/Documents/Scrum%20G

More number of case studies from different domains uides/2013/Scrum-Guide.pdf#zoom=100, 2013.

and applications need to be studied to get further insight
into the research areas of agile software testing strategies.
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