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1. INTRODUCTION

As the focus is on the transition from traditionghterfall model to Scrum, several challenges are
highlighted. The differences between both the nodedre studied by taking notes from several researc
papers, case studies, articles, and blogs. Alse,stipport from several industry professionals bgiado
networking sites like LinkedIn, orkut, Yahoo Groupsid Google Groups helped in learning the Agild an
Scrum concepts. Many software specialists feel Tmatlitional model is more comfortable becauset®f i
step by step approach toward development life cy@fethe other hand, Agile based developmentslace a
increasing. Adaptation of Agile based methods hasmaber of reasons including requirements changjat, t
time deadlines, and fear of over budgeting.Agile based methodologyamedScrumhas recently become
the favorite choice of organizations for their s@fte development. People at software organizataombs
academia find it really hard to switch from convenal Traditional methods to Scrum because of iierde
change approaches of both the methodologies.

Development teams face enormous difficulties inimgpvith change in customer demands. Besides
requirements change, the adoption of new technedoglso hurdles when it comes to traditional ways o
developments. Higher level of competition in théware market has increased the desire for devedopm
models that can adopt and adjust with changesyed§iterfall modellack this feature due to its subtle
nature regarding requirements freezing during thelevdevelopment process. Keeping the changingeatu
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of market, organizations have started to adaptht new dynamic, changing, and evolving nature of
development methodologies commonly known Aggle based developmeriMartin, 2001), (Schwaber,
2004).

Agile does not represent any specific technique ratfethe name of a concepf development
software systems. As name Agile suggest, movingkgand lightly, is the overall idea. The emphasishis
concept is to cope with changing market demands@muirements and tackle them with efficiency (Haug
2006). Scrumis anAgile based developmetgchnique. The term is taken from ruglhich describe&o
bring back an out of play into the gamehis first mention of Scrum can be traced to 1886 akeuchi and
Nonaka where they presented a fast, adaptive, aliebrganizing software development process. Later
Schwaber and Beedle worked on it and published toenbined work in 2002 over Scrum (Martin, 2001).

The basic theme of this methodology is that sysleselopment relies upon many variables. These
variables can be environmental or technical suchresable requirements, time deadlines, resousres,
developing technologies. In spite of all precawtiaimese variables change. Scrum is aimed to peaidh
flexibility in development process that an effidiesystem is delivered to the customers on time {iMar
2001), (Schwaber, 2004).

2. SCRUM AND ITSROLES
Scrum mainly defines five roles as part of softwdeyelopment team, namely, Scrum Master,
Product Owner, Scrum Team, Customer, and Management

Scrum M aster

Scrum Masteris responsible for ensuring that the project isriedr through according to the
practices, values, and rules of Scrum and thatagnesses as planned. Scrum Master interacts Wwith t
project team as well as with the customer and taeagement during the project. He is also respanséitsl
ensuring that any impediments are removed and euhmg the process to keep the team working as
productively as possible (Warstaal, 2002).

Scrum Team

Scrum Teanis the project team that has the authority to dead the necessagctions and to
organize itself in order to achieve the goals @heBprint. The scrum team is involved, for examjplesffort
estimation, creating the Sprint Backlog, reviewihg Product Backlog list and suggesting impedimérdas
need to be removed from the project (Wagdtal, 2002).

Product Owner

Product Owneiis officially responsible for the project, managirogntrolling, andmaking visible
the Product Backlog list. He is selected by theuBcMaster, the customer, and the management. Hesnak
the final decisions of the tasks related to prodietklog, participates in estimating the developneffort
for Backlog items, and turns the issues in the Barknto features to be developed (Watal 2002).

Customer
Customerparticipates in the tasks related to Product Barkiems for the systefneing developed
or enhanced (Wars#t al, 2002).

M anagement

Managementis in charge of final decision making, along withet charters, standardand
conventions to be followed in the project. Managemalso participates in the setting of goals and
requirements. For example, the management is ipdoim selecting the Product Owner, gauging the
progress and reducing the Backlog with Scrum Mg$t&arstaet al, 2002).

Communication and I nformation

Major contribution of Scrum as a management proetswards the effective communication and
collaboration. Scrum follows certain practices atle and every phase of development. Some of tlotigea
are discussed below.

Daily Scrum M eeting

A 15-minute Scrum Meeting is held every day. TheuBtMaster asks the three questions, and all
members of the team and interested parties takeapdrgive feedback. The meeting should be hettieat
same place every time, so that people know whege to
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In this meeting, each team member was asked toearibree questions (Beeddeal, 1998)
What have you done since the I8stum Meeting
What has impeded your work?
What do you plan on doing between now and the Sexim Meeting

Sprint Planning M eeting
A meeting at the beginning of every sprint was hitieims from the Product Backlog are selected to
be completed in the Sprint, based on the priorgedy the Product Owner.

Review M eeting
A Sprint is closed with a Sprint Review Meeting whehe progress made in the last Sprint is
demonstrated, the Sprint is reviewed, and adjussrame made to the project as necessary.

Sprint Retrospective M eeting

In the Scrum project management methodology, wer#ivided into 30 day Sprints. Following a
Sprint, a Retrospective Meeting is held. Attendaesthe Team and the Scrum Master. Each membéaeof t
team should be given an opportunity to answer:
What went well during the Sprint?
What improvements can be made on the next Sprint?

3. RESEARCH AND ELABORATION

Of late, newer technologies are evolving at a fasie. The industries adapt to these changes
swiftly as compared to academic environment. Thisomes more evident in software development pmject
Academia is facing a major challenge to cope uph witch a faster rate of evolution. Students in 2ier
colleges and below (College and university rankigd.1), followheavy weight process€Schwaber, 1995)
for the software development activities, which a an industry standard these days. Software groje
development in academia has the core objectivedaige student with an effective space to work team,
interact with users, develop prototypes, develogudmentation, and improve presentation skills. Dgpen
al identified four issues in software project deye&ld in academic environment:

* lack of planning

* lack of code management system
« lack of systematic testing, and

e absence of documents

These issues result in poor quality software prbdugich is in no way comparable with the
industrial projects. Also, the ineffective use @bls and technologies are of great concern. ThHedaproper
and effective communication among the team memasrwell as with their project supervisor is also a
major problem. Factors like, lack of enthusiasmmootment, and financial support invite unwarrantists.
Such unstructured and uncontrolled way of workiffigro leads to unsuccessful projects. All theseofact
show that academia is lacking more on the mandgssiaes rather than technological issues.

This research proposes the adaptation Agfile software development modeblled Scrum
(Schwaber, 2004) (Schwaber, 1995) for developirdyraanaging software projects in academia. In oraer
learn how the Agile methodology can be useful tadamic project is to apply the process model to an
academic project. For this a project titled “Proj€ontrol Tracker (PCT) is planned to be developEuk:
hybrid of Scrum and Waterfall methodology is emgdyfor the development of PCT. The case study is
divided into three parts, questionnaires, intergiewand a feasibility study. The questionnaires #rel
interviews are used to get both a quantitative ampialitative research. A feasibility study is afsade to
test whether it is possible to use Scrum as a girajethodology at academic institutions and if idipgents
occur how to remove these impediments.

Interviews & Questionnaire

Data for identifying the problems faced by tiermtitutes (College and university rankings, 2011)
and students while developing software projects thesn collected. Data collection was done primarily
through open ended interviews and close ended iquasire that were recorded. From all the instgute
MNNIT & GNIT, we interviewed professors and dearaving experience both in software industry and
academia.

All the data collected was then reviewed and cai¢ data analysis (Haugen, 2006) was done. It
was found thatthe major challengbeing faced by the institutes is the slack in adlitrg and tracking the
project development activitieBased on the above finding, a tool was build titmatld controland track the
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progress of software projects in the academia.rEigushows the opening screen shd®GfT.

Project Setup

The development work was distributed between twstitutes, MNNIT & GNIT located at
Allahabad and Greater Naiad, respectively, wheaentehad their own Work spaces. MNNIT is a deemed
university and GNIT is a tier 2 college. The pumpasd choosing these colleges was to highlight the
divergences in the software development activitfdsoth types of colleges.

The development oPCT was started in August 2011 and completed in Febr2@12. The
technical experience of the developers was limtteghrogramming experience and academic knowledge
gained from university courses. The project managel the supervisor devoted substantial amouritref t
with the business and the project team during gweldpment process.

Motilal Nehru National Institute of Technology

Allshabsd, India
(An Institution of Natonal Importance s declared by NIT Aet, 2007, GOT)

o User Login
Project Control Tracker
Engineering thoughts into realities = [ ®
Password: [ a8
2 provides "One platform for all" Signin |
»c itted to quality engineering i Eorgot Password?

2 endto end support for complete SDLC

» Enabling your thought process for tommorow Student
Registertiere (D)

Best viswsd inIE7 041 024768)
any part of

Employee =
0|

Register Here

Copyright @ 2010 Designed by Tarun Jain, MUNIT

from the ownex.

Figure 1. Opening Screen shot of Project ContratKer

Team Composition

The project team was composed of one developmant & each institute having five developers
and a supervisor. The developers were undergradG&te IT) final year students and the supervisoese
professors from the respective institutes. In aoidjtthere was a project manager who is a gradstatent
of MNNIT, and an alumnus of GNIT who is in industmas assigned the role of a real world customer.

As both the teams were geographically separatedhstdifficult forScrum Masteto keep attending
daily meeting on a regular basis. This problem measlvedby maintaining and sharing theg bookof daily
report, using Google document. Backlog of requinetsi€Liu et al, 2008) can be maintained in many ways.
Story writing is one kind of an activity that facilitates thengersion of raw requirement into a useful
business requirement. These writings are a progfucbnversation involving several people (Seidé8).
As new thoughts came, they are added to the backlog
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Figure 2. Team Structure
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Process

Scrumis an agile software developmeimethodology (Liuet al 2008) which is significantly
differment from the traditional ‘aterfall software development methodology. In orbeekeep pace with tr
latest industrial trends, practicing Waterfall mbfie software development is not enough. Transifimm
Waterfall model toagile model(Scrum & Agile, 2012) iChallenging and demanding, asequires a very
comprehensive research methodology and consumesuob of time. One solution for this is to devebp
Hybrid methodologyby combining Scrum and Waterfall modelgV/e developed a model - such ahybrid
methodology.

Design Document Daily Reports Test Case Workbook
* Product Backlo * 3 print Planning * Sprint Flanning * Sprint Flanming
& Meeting Meeting Meeting
* Sprint Backlog * Sprint Backlog * Sprint Backlog
* Design +Ded ]
Daa euEn * Deugn
Collection * Analys -—
yais * Code "
*Code Code
-— =
L.} * Teat * Test |l e
= Spont * Spromt e * Sprint
Analysiz Report
* Sprnt Review

Figure 3. Model of Hybrid Methodology

As both the teams were geographically separatedhstdfficult for Scrum Mater to keep attending
daily meeting on a regular basis. This problem measlve( by maintaining and sharing tllog bookof daily
report, using Google docume®acklog of requirements (Liat al, 2008)can be maintained in many wa:
Story writingis one kind of an activity that facilitates the wersion of raw requirement into a use
business requirement. These writings are a proofucbnverstion involving several peopl(Seidel, 1998).
As new thoughts came, they are added to the backtmgl story writing was the ffi cult activity, as none of
us had prior experience of writing them. Breakirgyvd these stories into simple tasks took lots afrt
effort. Since bothhe teams were geographically &, there was a notable incorsiscy that prevailed. Fe
resolving this issue, we used BananaSc BananaScrunis an internet based powerful tool which inclu
features like, creation of produ

During Sprint Planning Meting (Liu et al 2008) few stories were picked up from the pool
Product Backlogand collected into the basket Sprint Backlog Every user storyas broken down into
several tasks and were estimated by team membrexggth th practice of “Planning Poke (Seidel, 1998),
(Scrum & Agile, 2012)Each session lasted for 3 to 4 Ho Planning Pokeiis a sen-structured estimation
method (Scrum & Agile, 2012)n this practice customer explains the user story and all the mesnére
asked to discuss the stdiSeidel, 199¢, (Scrum & Agile, 2012).

During this project work, team members e given 5 cards, each having 0, 1, 2, 3 and 5 ag
values. Project manager read the story and eachvasesked to give points. Members showing maxir
and minimum card values were asked to comment ein thaims. The story was assigned with thaint
value, the team agreed to. Othise, the team was asked t@valuate the story. This process goes on till
whole Sprint Backlog was estimated. When team Himikwith the point estimation, a 20 min. break '
given for the refreshments. After thefreshments, prioritization of stories was doneisTthsk was don
solely by the project manager. The promanager prioritizes the stories as:

e Low
 Fair
*  Medium
e High
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After the prioritization of stories, the project naaer gives a brief about the meeting results.

4. RESULTSAND FINDINGS

Sprint Backlog wasglistributed to both the teams by the project manathe Sprint duration was
same for both the teams, usually of 30 days. Atnolok 4 Sprints to complete the project. Table dvghthe
tabular description of Sprint and its duration. lEt&&am decomposed the user stories into seveka. Eech
team was then asked to work on the task list pegphy the other team. This activity was held tdanthe
level of learning and for maintaining healthy commumation among peers. Although, at industry levs t
team producing task list is responsible for codimgse tasks. But, in this case study we focusednople
learning and not on the development of end proddating the Sprint, all team members used to famus
the allocated tasks only. Weeldpde reviewsessions were held so as to make sure that tHigéyqpfacode
was maintained. Once the functional flow (code n@dwas completed, it was again inter-changed thith
other team fobuddy testing and bug tracking

Table 4. Sprint Duration

Sprint Start Date End Date

Sprint 1 August 02, 2011 August 31, 2011
Review September 01, 2011 September 04, 2011
Sprint 2 September 05, 2011 October 05, 2011
Review October 06, 2011 October 10, 2011
Sprint 3 October 11, 2011 November 10, 2011
Review November 11, 2011 November 15, 2011
Sprint 4 January 11, 2012 February 10, 2012
Review February 11, 2012 February 15, 2012

Based on the testing and bug tracking reports, lew@s done. Whenever it took longer than the
scheduled period for the feature, it was droppexinfthe current Sprint and added to the next Sprint.
Whenever the Sprint get over, the software prodageloped was shipped to the clientdgstem testing

Generate Report
(Select Type of report (mandatory) and date(s) (not mandatory) to display the report)

College

Provides you with the information for all the projects conducted in the college)

Type: [[select one] X
From: [ it &)

Generate Report

Department

{Provides you with the information about the projects in particular department)

Department: [[select onel A Type: [[select onel hd
From: = To: =

Generate Report

Project Guide

(Provide you with the infarmation about projects under a particular praject guides)
ProjectGuide: |[[select one] - Type: |[select one] v
From: = To: =

Generate Report

Figure 4. GUI for Report Generation by Dean
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Sprint Reviews

Sprint Reviewwas done after every Sprint (Dyb et al, 2008). Beociated stakeholders, team
members, client, supervisor, and the project managd on a scheduled date and time. To overcome the
geographical limitations we used webcam to conthetmeetings. The Project manager facilitated thtk w
through to let everyone know about the progresthefproject. Any requirement changes and futuragla
were also discussed. Each Review Meeting lastedréaund 2 -3 hrs.
Both the teams completed their work on schedulee Bhftware product developed shows stability,
robustness, and efficiency. Four kinds of usersvidentified:
1. Students
2. Project Guide
3. Dean/Director
4. Administrator

Project guide can register a project group, viesvatatus reports & deliverables, and allocate grade
to students. Students can post their daily reportgpload new deliverables.Institutes publish tlaeademic
calender for the session at the commencement cfabsion. In order to keep all the yearly projegtsand
running towards completion before the session @3, provides a feature of publishing the caleryethe
dean of the institution. This schedule highligltite activities to be taken up during the projectedigyment.
by. Dean can also generate reports for managingract-ing the health of the projects undertakethim
institute by various departments and project guiddsese reports were categorized as college reports
department reports, and project guide reports.

5. CONCLUSION

In this research, it has been shown that tyrid methodologycan do wonders. On one hand,
Scrumsuppresses the weaknesses of Waterfall model wanilehe other, elements of Waterfall model
dissolves the resistance from the young developbosprimarily study Waterfall model in their acades
For achieving the best results, it is the respalitgilof the team to adhere to ti8crum management policies
The overall experience of usirfgcrum Practiceshas been very positive. Challenges faced and nesso
learned paved a new way for students to experiméhtthe software methodologies.

The study concluded that organization should nopa&crum or any other Agile methodology in
rush. Gradually implementation of Scrum Principésng with proper training and Scrum friendly cargie
culture will increase success rate. After succéssiplementation of this study, it has been fouhdttthe
academia is lacking on many grounds and needs nmajsovements. Following are the few suggestions:

1. Generally, the less powerful members accept andattpat power is distributed unequally. However, i
Agile development, power is distributed equally agohe team members.

2. People at academia believe that gender roles eaglldistinct; men are supposed to be assertught
and focused on material success, whereas womersugeosed to be more modest, tender, and
concerned with the quality of life. However, in Agidevelopment, gender roles overlap. Both men and
women are supposed to be modest, tender, and o@aceith the quality of life.

3. Project team members are threatened by the changiqggirements. However, practicing Agile
development lowers the possibility of being threattby ambiguous or unknown situations.

4. Project Planning was found to be upfront. HowewerAgile development, the project planning is
continuous.

5. It is believed that the team needs to be told whatse. However, in Agile development, team has the
last word.

This work is not such research which only becomes pf a bookshelf; it could serve as white
paper in academia as it directly deals with andsiaced in many academic organizations concertiag t
adaptation of Scrum model. Future work may invdlve application of hybrid methodology to some large
and diverse project teams.
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