. elymlll adala
7 Tsra University

ADAPTING SCRUM FOR GLOBAL SOFTWARE DEVELOPMENT

Prepared by
Omar Abed Mukhlif

Supervised by

Dr. Adi Abd Alhalim Maaita

A Thesis

Submitted to Faculty of Information Technology as a Partial Fulfillment of

the Requirement for Master Degree in Software Engineering

December 2019

I



The undersigned have examined the study entitled ‘Adapting Scrum for Global Software
Development® presented by Omar Abed, a candidate for the degree of Master of Science in

Software Engineering and here by certify that it is worthy of acceptance.

Date Dr.Adnan Hadi AL-Helali

&q_!Q—.gai‘j’ ﬁ//—%

Date Dr. Bassem Al- Hadidi

A~V . 29
Date

11



AUTHORIZATION STATEMENT

I, Omar Abed Mukhlif authorize Isra University to provide hard copes or soft copes of my thesis

to libraries, institutions or individuals upon their request.

1



£ i) Analy

s el ) 8]

gl gl coladaiall gl Al Ly S 5 U8 5y sy (e e 205 3 o sl dnalas G ghl ¢ Cilie e yae U
Lol sie Ulell eiliad pall g oL dinall Ciosnspall g

%&@w

91319289 aum

IV



sl

(Csiesall g A gus 5 aSlae Al (5 ysd | slac| (JB)
adaall il 3aa

Opallall sy dan Sl i ) LAY s ALY (sl s Al s e

Ja¥ 5 J3liill 5 jaall ¢ sun )
Al amy 50y (g (gt M Al pus g dll) 2y 3 ga sl (B (e S )

peds e S 5 e )
hall ale Jisale (e I
ey g3 )5S e )

calda dana (uadigall e g Cilia dle Cud) Aas

Syl puny sl e Y 5 liad e s ) e 1Sl 3 Sk
Gl Lo 1 o s i 5 bt o Liles (IS e
dupall
A . eati sl e ST g U 5551 e o2 ol 3l o3 5 03 G35 (o5
W) ol iy alad) caellad (e ) Al il g e S ol )l gl sda
" 26 puly (Al

& pgi8 g ¢ D agaa (e ) Slall Guall iy ) eUaall g 61851 1 g el AYL gl e )
ol il Gasha e (e )5S (e () S A8 a5 8 slad) sl 50
L;“°JL6XL5J‘CY\L;\(‘€-‘-‘*4\yu\gr’}“‘d‘;}?“h‘u:&“—ﬁ)p L’\Aé\

alladd) pac as

Author: Omar Abed



Oliia) g 84

)JJSZS\}MJA\ f".u\ﬁ 43\_1.\.;43«5\ L‘ﬂd}.@é ‘)39.1 (KN ¢dd gdany C}.u\.l}‘ &\mmj colina uj‘)‘.‘ssi U‘“L" C\A:xﬂ
el 5 U S G ol &l 30085 Lile o g

Con 505 K0 el Ll i elguadal g Lalail g Lelaad g culiadll S5 a3 paal) <Y g jiadll caabia )
B rdias 558 ol ial s 508 e BB Jeag e iS5 O g pall et o adlAl
ablaall adall ae oo
agie il s eliac] 5 Al ) LBl diad A o 58 gal) 3Ll ) asall 138 8yl o Sy el
Al Jal g byl 230 A8l Jsiiy o agliadil paaall anly ) giSall 3wyl I liae ) Sl
s e aeadly O mSI) Al SUls g ) gl (bl g i ALY 5 Ll 5 Cande s Lo sma sl 5 Lella
e Cing salac s Al ehyal) daala b Slcadl) 53l KAl o Juadlls Gilge) e Gingg

ply S B Jlsh T aaalind e 5)lalg salae Clagleall LinglsS31 ol duarigl LIS g <3l

bl

VI



TABLE OF CONTENTS

Adapting Scrum for Global Software Development ...........occoeeeereesseceseeenn: Error! Bookmark not defined.
TaDIE Of CONLENLS ovuviruireriesisrrisssss s RS VII
LIST OF TABLES ...ttt ssssssssssssssssssssssssssssssesssss st s s s s sssssans IX
LIST OF FIGURES .....ooietseeteesseeessesssesssssessssessssessssessssesssssssssssssssessssessssesssssasssssssssessssessssessssesssssessssessssassssessssesssssessssessanes X
LIST OF ABBREVIATIONS ....ooteeeueesserssessseessessssssssesssesssesssessssesssesssesssessssssssssssesssessssesssesssasssesssessssssssesssasssassssssssesns XI
N 0 1] 3 Tt -1-
Chapter 1.0 INTTOAUCTION ..cvueereeeeereesreeeeseeseesseessessesssesseessessesse s sesse s es e s s sse s bbb Rt -2-
L1, IETOQUCHION . cttuceriteerscesreeseesse s essss s bbb s s s st -2-
1.2, RESCATCH (UESTIONS. ... ceuiemseesseerseersessseesseesseesssesssesssessssesssesssesssesssessssesssesssesssesssessssesssesssesssessssesssesssesssssssesssseens -3-
1.3.  Problem Statement and PUIPOSE.......cuuueereeureenrerreeserneessesseesssssesseessessesssessssssssessessssssssssssssesssssssssssssssesans -3-
1.4, Organization Of this theSiS .. -4 -
1.5, AILE OVETVIEW ..orreureerreeeseesseesseesseesssesssesssesssesssessssesssesssesssessssesssesssecssessssssssssssesssessssssssesssesssessssssssesasesssesssasssessssesas -4 -
151, Agile MEthOOIOZY ..uvuurieureererrersreesseceseeeseesseesseesseessesssessseessessssssssssssssssessssssssesssesssessssssssssmsessssssssssssesssesas -4 -
1.5.2 Agile comparing with Waterfall ... -5-
1.6, SCIUITE OVETVIEW weuveureuseereesesseesseessessesssessesssessesssesssessesssessssssessasssssasessasssessesssessssssesssessesasessssssessnsssesasessesssessasans -7-
1.6.1. SCIUM DEFINITION couvrtriereereeeiseeseese e es s ss bbbt -7-
1.6.2. SCTUM HISTOTY covuevueeueesreeeeeesseesseessesssessesssesssessssssssssssssssessssesssesssesssessssssssssssesssessssssssesssesssesssessssssasesssees -8-
1.6.3. Scrum MethOdOIOZY ... s -8-
Chapter 2.0 JIEETAtUIE TEVIEW .....ccruieueesreesseessessssssssssssssssssesssesssesssssssssssssssssss s s sssssssess s sssssssssssssssssssassssssssssas -12-
20 D 5315 oY L8 T () s oo PPN -12 -

2.2, LItETAtUIE REVIEW ..vuieuriisesseseisssssssssssssssssssssssssssssssssss s ssssssssssssss s ssssssssss s sssssssssssssssasssssssssssssassssnes -12 -

2.3, Literature TEVIEW CONMCIUSION ..cueuueueesresrersseseesseseessessesssesssessesssessssssessessssssssse s ssssssssssssssssssssssssessssssssanes -18-
Chapter 3.0 TheoretiCal TESEATCH ... e ss s -19-
3.1. Environment FOrMUIALION ....vuceceenneniennississssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssans -19-
3.2. Scrum Approach Weakness POINLS. ......cocweeerrerrmerseesseessesssesssesssesssssssssssesssesssssssssssssssssssssssssssssssssssssessas -19-
3.3. Create a new proposed Scrum version called Scrum-LER ... -21-
3.3.1. Proposed SOIULION @DSITACE ....cuuuererrersreesseesseessesssssssesssses s sssessssss s ssssssssssssssssssssssssssssssssssssssssssassssssssaes -21-
3.3.2. Improved version of Scrum is needed in SPECITIC CASES e -22-
3.3.3. Scrum-LER Suggested MOAE] .....cvrrirnesiiermneesnnsssssssssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssans -22-



3.3.4. Scrum-LER Model overview and weakness points SOIULIONS .....ueerrerernmessessssssssssssssssesessessessessesns

Chapter 4.0 Experimental 1eSults and analySiS.......ueeerreerseersseressessssessessesssesssessssssssesssesssesssssssssssesssessseeeas

O I @ <) 74 11 A

L Y=Y L ;15 Lo ) s BAY] L1 410 Yo 1T

4.3. Experimental Results (SIMUIAtION)...rirrnrsesrseeesssesssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssanes

4.3.1.
4.3.2.
4.3.3.

WOTK EIIVITOINIMENT c.vurureiccceirsssesesesesscssssssssssssssessssssssssssssssssssssssesesssasassssssssssssssssssssasassssssssssssssssssssasasasas
SIMULATION METHODOLOGY ..ootetiiiesrsssisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses

SIMUIALEA RESULLS ..t s bbb bbb bbbt

4.4. Results and Analysis Of the qUESTIONNAITE..........reeeerrerreesreeeessersessessessees s ssssses s sssssesssessssssessees

44.1.
44.2.
4.43.
4.4.4.

44.5.

PART ONE: EASE OF USE SCRUM-LER. ... ssesssssessssssessssssssssssesssesseens
PART TWO: SPEED OF INITIATING SCRUM-LER.......orrreereseesessseseseessessessenns
PART THREE: QUALITY OF THE OUTPUTS OF SCRUM-LER.......ccconuurmmmmmrmmmnerinesnins
PART FOUR: COMPARING THE NEW SCRUM-LER WITH THE TRADITIONAL

Questionnaire StatiStiCS CONCIUSION w..cuvueereurereersersesessessessesesessessessessessesssssssssssssssssssssssessessessessessens

4.5. SCrumM addaPLation . s

Chapter 5.0 Conclusions and fUture WOTK ...

o 0 17755 i 17

5.2. ReSCAICH QUESTIONS ANSWETS...cuurerureesseesseeeserssessseesseesssesssesssesssessssesssssssesssessssssssesssesssessssssssssssessssssssesssesssasssesens

5.2.1.
5.2.2.
5.2.3.
5.24.
5.3. Con

QUESLION 1 ANISWET 1uvivirisessasesessessssessessessessss st s s s ss s sssnens
QUESLION 2 ANISWET 1uvivissessssesessessessessessessesssssessss st sss s sssssssssssssssssessesssssssss st s s sasesssssssnssesnees
QUESLION 3 ANISWET wuvvurvueeresesesessessessessessessessesssssssssssssssssssssssssssssessessessessessessssssssssssssssssussssssssansasesnsssessens
QUESLION 4 ANISWET w.cvurvuceeeeesesessessessessessessessesssssssssssssssssssssssssssssssesssssessessesssssssssssssasssssssssssasssssssessessesseas

o] DTS T o T

oI S VT8 (o VA0 ) ¢

References

VIII



LIST OF TABLES

Table 1-1 Scrum COMPONENLS. ....ccoreereemermsemseersersressseesseesssessseesaes
Table 3-2 Suggested version modified points .......c.ceeeereereeeens
Table 4-28 Simualted SOIUtIONS....oc.vwerrereereeererreesseeseeseesesseesseeees
Table 4-29 Comaprsion between Team A and B .......ccccccovuuneen.
Table 4-27 Statistics CONCIUSION ...eueereerereemrerreesrerseesserseesseessesseens
Table 5-31 SUGGESTED VERSION MODIFIED POINTS
Table 5-30 SUGGESTED VERSION MODIFIED POINTS

IX



LIST OF FIGURES

Figure 1-1 Agile comapring with traditional method (Point, 2014).....ccoeenernmeemeesseerseesnseesesseesssesssessseens -5-
Figure 1-2 Scrum VS Waterfall (GUPta, 2019) ... crerereereereesreessessessesseessessssssesssssssssessssssesssssssssesssssssssssses -6-
Figure 1-3 Dividing the project into iterations using Scrum (source: WWW .ajayogal.wordpress.com by

Ajay yogal - 2012). (YOZAL, 2012) cuucueererreesreesseerseesseeseessessesssesssesssesssesssssssssssssssssssssssssesssesssessssssssssssssssesssssssssssesss -7-
Figure 1-4 SCRUM Process (Abrahamsson, Salo, Ronkainen, & Warsta, 2002) (Guru99, 2019)............ -9-
Figure 1-5 SPRINTS (Abrahamsson, Salo, Ronkainen, & Warsta, 2002)....c..ccvueeeeereeereesseeseessmessseesseeseeens -10-
Figure 2-6 Branches between teams (source: Moving Back to Scrum and Scaling to Scrum of Scrums in

Less Than One Year. (Maranzato, Neubert, & Herculano, 2011) ..eneneesnsssnsssssssssssssssseses -13-
Figure 2-7 Scrum/xp hybrid (Project, Scrum XP Hybrid, 2016)....ccccoeeerrmeenmeemreerseesseesesssessssesssesssesssesseeens -17 -
FIGUTE 4- 8 TOTAl NOUTS..ccuieiereeeeereect ettt es e s s s a -33-
Figure 4-9 Part one - Strongly DISAZIEE. ... eeereeseersrerreesseesseessesssesssessssssssesssesssesssessssssssssssessssssessssssssessseesas -34-
Figure 4-10 Part ONe - DISAZIEE ......cvueureerereesrerseessesseesssessessesssessessssssssssesssessesssesssssssssssssssssssssssessssssesssssasssessssssessees -35-
Figure 4-11 PART ONE - NEITHER AGREE NOR DISAGREE ......ccosreemeesseessessssesssesssseesseees -35-
Figure 4-12 PART ONE - AGREE.......ooeeeeessseesesssesssessssssssssssssssssessssssssssssssssssssesssssssssessssssssassssssesssseses - 36 -
Figure 4-13 PART ONE - STRONGLY AGREE......coommsssssssssssssssssssssssssssssssssssess - 36 -
Figure 4-14 Part TWO - Strongly DISAZIEE ....cceeeueemeeseessmersressseesseessesssesssssssessesssesssessssssssssssssssesssssssssssssssssssssseas -37-
Figure 4-15 Part TWO = DISAGIEE ....cceeureerereesrerseessesseesesssessesssessessssssssssesssessssssesssssssssssssssssssssssessssssssssssasssessssasesses -38-
Figure 4-16 Part Two - Neither Aree NOT DISAZIEE......uuremeerreermeeerssesseesssesssesssessssessesssessssssssssssesssesssessseeens -38-
FAgUIE 4-17 PAIt TWO = AZIEE ..oucureueereeureeeesseessesseessesseesssssssssesssesssssssssssssesssesss s sssss s ssss s sssesssssssesssesssessssasessees -39-
Figure 4-18 Part TWO - StrONELY AGTEC...c.ureeereereeseeseesssesssesssesssessssssssessssssssssssssssesssessssssssssssssssesssssssssssesssesssseens -39-
Figure 4-19 PART THREE - STRONGLY DISAGREE ......sstiereerseesessssesssesssssesssssssssssssesssssssssessaseees -40 -
Figure 4-20 PART THREE - DISAGREE ......oosiiecrsisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnesss -41 -
Figure 4-21 PART THREE - NEITHER AGREE NOR DISAGREE.......coouummereeseessssssssesssseesseees -41 -
Figure 4-22 PART THREE - AGREE ......coiessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasesss -42 -
Figure 4-23 PART THREE - Strongly AGREE ......oceeereccesesseseessssssesssesssessssesssssssssssssssssssssssssssseens -42 -
Figure 4-24 PART FOUR - STRONGLY DISAGREE ......comiresssssssessssesssssssssssssssssssssssssssess -43 -
Figure 4-25 PART FOUR - DISAGREE ......cciseresssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssneses -44 -
Figure 4-26 PART FOUR - NEITHER AGREE NOR DISAGREE ......occcomtmmnmessesssessssessssssssesssseees -44 -
Figure 4-27 PART FOUR = AGREE......ieseessesssssssssssssssssssssssssssesssssssssssssssssssssssssssssssssssssssesssnenss -45 -
Figure 4-28 PART FOUR - STRONGLY AGREE.......eeeinessseessesssssssssssssssssessssssssssssssssssssssssessssesss -45 -
FIGUIE 4-29 SCIUIN PATTS oueuieuceurensesressessessessessessessessessss s ssss s sssessessessessessesses s ssss st s s s s ssssssssessenss -46 -


file:///C:/Users/fizraqi/Desktop/Temp/Scrum%20Thesis%20V17.0.docx%23_Toc29687490

LIST OF ABBREVIATIONS

Abbreviation What the abbreviation Page number/s
stands for
APM Agile Project Management 10
GSD Global Software Development 10
QA Quality Analyst 27
RUP Rational Unified Process 30
SDLC Software Development Life 13
Cycle
SPSS Statlstlca} Paclfage for the 51
Social Sciences
XP Extreme Programming 30,31

XI




ABSTRACT

Scrum is considered as a famous methodology of agile project management and a best
practice for many companies to manage their projects; however, scrum is not applied by all the
companies for some reasons on some environments. In this thesis, some weakness points of
Scrum will be provided that make it hard to be applied in some special cases and environments,
noting that Scrum has no weakness points in its core, these points mostly appear in environments
that have low resources and experience, and the exact points to analyze these issues will be
shown and will try to find solutions for them by this thesis. The literature review has provided
many previous studies that were conducted with similar approaches related to the topic. Scrum-
LER is a new Scrum version that has been proposed in this thesis. From its name, it has been
taken from Scrum for low experience and resources, and it resolved many weakness points that
prevent Scrum from being applied into projects and companies. Therefore, all the solutions have
been used to provide this version of Scrum to be more efficient and more reliable on the low
experience and resources.

Keywords: Scrum, Agile, Scrum methodology, Developing Scrum, Scrum weakness points,
Applying Scrum to an existing project.



