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ABSTRACT 

The objective of this study is to investigate the practices and chal lenges of DevOps 

implementation in Ethiopian software development companies. This study used a mixed research 

approach with an explanatory sequential de ign method to collect and analyze data quantitatively 

and qualitatively. Based on a thorough literature review and empirical data findings , a research 

guideline was created. The survey questionnaires and interview outlines were designed with the 

establi shed research objectives in mind, with some adaptations from existing literature and new 

ones developed as needed. The quantitative component of the study included 107 respondents 

from ten Ethiopian software development companies that implement the DevOps process either 

partially or fu lly. Interviews were also conducted to gather information [Tom senior staff, 

managers, directors, and DevOps implementation teams. The quantitative data sets were 

analyzed using descriptive methods . OpenCoding approaches were used to examine the 

qualitative data. The findings revealed challenge in transitioning from traditional developme.rit 

to a DevOps approach; building DevOps infrastructure and applications with complex processes; 

and configuring DevOps tools and technology. Furthermore, the researchers discovered that the 

companies in the study faced a variety of challenges when implementing DevOps in culture­

related practices. Employee resistance to new culture and technology; a culture of team 

collaboration and commw1ication; a misunderstanding of DevOps envirolUnents and culture; and 

a lack of organizational commitment to DevOps culture changes were the major challenges. 

Expert validation and descriptive approaches were used to assess the study'S outcome (proposed 

guideline) . Expert validation was obtained as a result of company mail and survey 

questionnaires. As a result, the research process and results of this study are thought to be valid, 

indicating the usability and applicability of the study'S output. This study is expected to produce 

insights that will assist Ethiopian Software Development Companies' DevOps teams in better 

understanding and implementing DevOps. Finally, in order to sustain the DevOps 

implementation process, it is suggested that the proposed guidelines be implemented by 

prioritizing the team work theme as a priority goal. 

vi I P age 



bl r nl nl 
DEDI ATION .. ................ ... ................... ...... .......... ... .... ........... ...... ............. .... .. ....................... .. ... ............. . iii 

A KNOWLEDG MENT ....... ..... .......... .. .. .......... ....................... .............. ............ ...................... ..... ......... iv 

DE LARATION ............... .... .... .. .... ............................ ........ .... ............................................ ..... ....... .... ..... .... v 

AB TRACT ....... ..................................................... ....... .. .... .... ................................... .......... ... .. .................. vi 

LI T OF TABLE ...................................... ... ............... ................ ............ ............................ ........................ x 

LI T OF FIGURES ....................................... ....................................................................... ....................... xi 

LI T OF ABBREVIATION AND A R NYM ........ .. ....... .. ....... .............. .. ..... .... .................... .. ............. xii 

HAPTER ONE ................................ ............. .. ...... ............. .... .. .......................... ... ..... ....................... .... ...... 1 

I . INTRODUCTION ........ ....... ......................... ...................... ....... .. ... ... .. .... ................... ... .. ..................... 1 

I . I . Background ..... .... .......... ... ..................... .......................... ............................ .................................. 1 

1.2. tatenlent of the Prob lenl ................. .... ................................................................................ .. ............ 3 

1.3 . The tudy's Object ive .............................................. .. ...... .. ................................................. ............... 5 

1.3. 1. General Objective ... .. ........ .... ............................................................... .............................. ......... 5 

1.3.2. Specific objective ............. ... ..... .......................................... ...... ....... ... .. ..... ....... .... .... ................. 5 

I A. Study Scope and Limitat ions .............................................. ................. .... .. ........................ ................ 5 

1. 5. Significance of the Study ................ .................................................................................... .. ........ .. . 6 

1.6. Research Organization ..... .......................... ..... ... .............................. : ............................. ...... .. ....... ... .. 6 

CHAPTER TWO .................... .. ..... ... ... ...... .... ............................. ... .... .. ......................................................... 7 

2. .REVIEW LITERATURE .. ...... .. ..... ... .. ................................................................................................. 7 

2. 1. History of DevOp .. ........................................................ ..... ......................... .. .... .. .... .. .. .. .............. 7 

2.2. The Concept of DevOps .... ... ..................... .................................................................................... 8 

2.2 .1 . Definitions of "DevOps" ................................................................................................... 9 

2.2.2. The key area of DevOps ........... ....................................................... .............................. 13 

2.3. The Implementation of DevOps .................................................................. .. .............................. 17 

2.3. 1. Implementation of DevOp : An Organ izational Per pective ........... .. ... .................... ...... 17 

2.3.2 . Implementation of DevOp : A oc io-technica l per pective ................................. .. .... ..... 18 

2A. Practice , Benefit , and Challenge of D vOp Implementation .................. .... ......... ........ ..... .... 19 

vii I P age 



2.4.1. Practica l Benefit of DevOp Implementation ....... .... .. .. ...... ........ ... .. ... .... ........... .. ....... ... 20 

2.4.2. Implementat ion Challenge for DevOp .... ....... .. .. .. ...................... ...... ................ .. .......... 21 

2.5. Related Works ........................ .... .. .. ... .. .... ..... .. .. ... ..... ........ .. .. ............ ... .. .... ..... ......... .. ... .. .. ....... .... 22 

CHAPTER THREE .... ...... ...... ...... ........ .... ... ... .......... ............. ........ .................. ............... ..... ... ........... .... ..... 25 

3. RESEARCH METHODOLOGy ..... .. ............ ........... ..... ... .. ... ... .... ...... ........... .. ....... .... ...... ........ ........... 25 

3. 1. Overview ....... ... ...................................................................................................... .. .. .... ....... ...... 25 

3.2. Research Method Approach ......... .. .................... .. .... ........ .. ..... ............. .... .... ............. .... .... ....... ... 25 

3.2. 1. Research Design ......... ... .... ..... ..... ........... ........... .. ..... ............... ... .. ............ .... .. .. .... ........... 25 

3.2.2. Source of Data .. .... ......... .... ...... .. ........... ............ ... ... .. .......... .. ... .. ....... ........ ... ............ ... ... .. 26 

3.2.3. Salnpling Techniques .................... .... .... .... .... ..... .... .............................. .. ... ..... ....... .. ... ..... 26 

3.2.4. Target Population ... ............ ................... .... ... .... .. .... ..... ......................... .. ................. ...... .. 27 

3.3. Data Collection Instruments .. .... ....... ... .......................... ........ .. ............... ... .. ... .... .. ......... ... ...... ... .. 28 

3.3.1. Questionnaire ............ ... ........ .. ....... ...... .... .. .... ... ..... ......... .. .................. ..... ... .... ... .............. 29 

3.3 .2. Interview .......... ......... ...... ..... .. .. ... ... ... .. .... ..... .... ........... ...... ............ .. ...... ............. .. ..... ...... 30 

3.4. Data Collection Procedures ........ ... ........ ..... ... .... ........ ... ... ...... ... .. .............. ..... ... ... ............... .... ..... 30 

3.4.1. Getting Research Permi sion ........ ... .. .......... .................... ...... .. ................ .. .. .. ........ ......... 30 

3.4.2. Pilot Study ....... ... ...... .... .. ... .. .... ........ ..................... .. ..... .... ... ... ............. ................ ............. 31 

3.5. Data Analysis .................... .. .. .... ... ........ .. .... .................................. ........ .................... .. ....... ..... ..... 32 

3.6. Validity and Reliab ility ..... ............ .. ....... ........... ... ....... .... .. ........... .. ....... .. ....... .......... .. ... ..... ......... 32 

3.7. Conceptual Fralnework ..... ..... ... ........ ................... .......................... ...... ........ ... ........ ...... .... ... .. .. .. . 33 

CHAPTER FOUR ... ...... ... .. ........................ ... ...... .... .. .. ......... ... .... ................... ...... ...... ..... .... .. .. ... ..... ...... .. .... 35 

4. DATA PRESENTATION, ANALYSIS, AND DISCUSSION .. ............................................. ... ...... .. 35 

4.1. Overview ... .. ... ........ ...... .... .. .. ........ ... ...... .. .. .. ....... .. .. ... .. ................................................... ... ..... .. ... 35 

4.2. Demographics Infonnation ............... .... ............ ....... .. ....... ... ....... ........ .. .. ...... ...... ........................ 35 

4.2. 1. Delnographic Findings .......... .. ........ ............ .......... ..... ..... .... ...... ... .. .... .... ... ..... .. ............... 36 

4.2. Quantitative Data Presentation, AnaJys is, and Discuss ion ......................................................... 38 

4.3 . 1. Implementation of DevOps in the Software Companies ..................... .. .......................... 39 

4.3.2 . Methods of DevOps Implementation in the Se lected Software Companies .................. .40 

viii I P a ge 



4.3.3 . DevOp Implementation Practice ......................................................................... .. ....... 41 

4.3.3. DevOp Implementation Chall enge ......... ........................................... ....... ... .. ... ............ 47 

4.4 . Qualitative Data Pre entation, Analy i ,and Discu ion ........................ .... ............................... 53 

4.4 .1. DevOp Implementation Practice .................................................................... ............ .. 53 

4.4.2. DevOps Implementation Challenge .... .. ............ .............................. .................. ............. 56 

4.5. Discussions and Analy is .............. .. .............. .. ..... .. ... .. ............................ ... ...... ... .. ......... ... .... ..... . 59 

4.6. Proposed Guideline for Successfu l DevOp Implementation ........ ............................... .... .......... 60 

CHAPTER FIVE ............ ........ ............ ... ......... .... .... ... ... .. .... .. ......... ... .... ... .... .. .. ..... .... .... ...................... ........ 65 

5. CONCLUSIONS AND RECOMMENDATION ............................................................................. 65 

5.1. Overview ..... .. ... .................... .. ..................................................................................................... 65 

5.2. Conclusions ..................................... ....... .... ..... ....................... .. .. ........ .... ..... .. ..... .... ..................... 65 

5.3. Recommendations for Practice .... ................... .............................. ............ ....... ....... ...... .... .. .. ...... 67 

5.4. Future Research Recommendation ......................... .... ... .. ... ...... ............................... .... ..... ... ... ... . 69 

REFERENCES ....... ........................... ........ ............ .. .. ......... ..................................... ... ............ .. ...... ............ 70 

APPENDlCES .. .................................... .......... ...... ......... ............. .. ....... ......... ... ...... ... ... ....... ....... .... .... ........ . 75 

Appendix I: Letter of Request .. .. ....... .... .......... .. .. ........ .... ... ......... .. ...... .. .. ... ........ ............................. ....... 75 

Appendix 2: Questionnaire Survey ... .. .... .......... ..... ....... ... .. ... ..... ... .................... ........ ... ..... .. ...... ........ .... .. 76 

Appendix 3: lnterview Outline .... ....... ... ...... ... ....... .... ... ..... .. ...... ... ........ ... .. ........ .... .... .. .. .... .... ... .. ... .. ...... . 82 

Appendix 4: Descriptive stati stics of the survey mean and standard dev iation ...................................... 83 

Appendix 5: Theme generation in open code ........................................................................................ 85 

ix I P age 



LIST OF TABLES 
Table 1: The number of respondents and palticipant .. .... ..... .... ....................................... ............ 28 

Table 2: Di stribution of Questionnaires ......................... .......... .. .... ...................................... ... ...... 35 

Table 3: Demographics of participants ... ... .... ............... ............... ........................... ....... ... ........ .... 36 

Table 4: Educational labe l of the respondent .............. .... .. ............ ............................................ .. 40 

Table 5: Technology and Tools Dimension Practices (Percentage di tribution and Mean) ......... 41 

Table 6: Process Dimension Practices (Percentage distribution and Mean) .......................... .. .... . 43 

Table 7: People Dimension Practices (Percentage di tribution and Mean) ...... ........ .................... 45 

Table 8: Culture Dimension Practices (Percentage distribution and Mean) .............. ........ ........... 46 

Table 9: Technology and Tools Challenge (Percentage distribution and Man) .................. .... .... 47 

Table 10: DevOps Implementation Process Chall enge (Percentage di tribution and Mean) .. ..... 48 

Table 11: DevOps Implementation People Challenge (Percentage distribution and Mean) ........ 50 

Table 12: DevOps Implementation Cultural C ball enges (Percentage distribution and Mean) .... 52 

xl Page 



LIST OF FIGURES 
Figure 1 : DevOps I ife cyc le processes (Yarlagadd a 202 1) ... ....... .... .. ........... .... .............. ... .. .. ........ . 9 

Figure 2: DevOps encourages collaboration between software development and operati ons ...... 13 

Figure 3: Deployment process (Batra and Jatain 2020) .... ..... ... ...... ............ .. .. ........ .......... ............ 19 

Figure 4: Explanatory Sequential Mixed Meth d De ign (Creswell , 20 12) ................ ... ........... . 25 

Figure 5: Reliability Statistics (So urce: Own urvey, 2022) .... ....... .. .. .......... .. .... .... .. ... ...... .. ........ 31 

Figure 6: DevOps Implementation Conceptual Maps (Leite et al. 20 19) ..... .. ....... ........... .... ........ 34 

Figure 7: Educational Level oftbe Respondents' (Source: Own survey, 2022) ... ...... ..... .... ...... .. 37 

Figure 8: Educational labels of the respondents (Source: Own survey, 2022) ........... ......... ... ...... 38 

Figure 9: Educational label of the respondent (Source: Own survey, 2022) .. ..... .. .. ..... ... ......... .. 39 

Figure 10: DevOps implementation practice related t i sue of repre entati on ..... ............. ...... 54 

Figure 11: DevOps implementati on challenges related to issues representation ... .................... ... 57 

Figure 12: Proposed Guideline for Successfu l DevOps Implementati on repre ented as a 
conceptual model (source: Own survey, 2022) ........................................................... ... ........... .... 62 

xi I P age 



LIST OF ABBREVIATION AND ACRONYMS 

CALMS Culture Automation Lean Mea urement Shari ng 

Dev Development 

IT Information Technology 

Ops Operations 

QA Quality Assurance 

SDLC Software Development Life Cyc le 

SLAs Service-Level Agreements 

xii I P age 



CHAPTER ONE 

1. INTRODUCTION 

1.1. Background 

Human social and economic activities are heav il y reli ant on software applications. Furtherm ore, 

fo r the majority of their acti viti e , organi zati on prefer to u e oftware appli cati ons. A a result 

of its importance in hav ing software-intensive products and service , it i alway u eful , secure, 

and reliable during operational use (Lwakatare, 20 17). Traditi onall y, the oftware advance and 

function teams have operated with a separation of re pon ibilitie (8 a , et aI. , 20 15; and Hemon 

et aI. , 2019). As a result, people's and organ izations' proc li vity to u e new oftwar appli cati ons 

increased competition in the software industry market. 

The traditional "waterfa ll" methodology, with it equenti al des ign-deve l p-te t-deploy acti vity, 

is usually too slow and inefficient for digital business needs. Ten ion frequently ari se as 

developers strive to meet customer demand by re leas ing new oftware applications, whil e 

operations strive to keep software in production stable and reliable (Hum ble and Molesky, 20 11 ; 

Wiedemann, et aI. , 201 9). Businesses are increasingly requiring more frequent releases of new 

software in order to reduce risks during the delivery process of any production in order to sati sfy 

clients (Leite, et aI. , 2019). In all of these understandings, software companies have prov ided 

new descriptive technologies, methodologies, and systems to their users, re ulting in a 

multibillion-dollar business. It also creates software architecture, powerful software development 

tools, robust programming languages, and frameworks to improve the processes, functions, and 

security of software applications. As a result, software companies make an effort to integrate the 

best technologies and apply them in order to sati sfy customers. Organizati ons and individuals 

must use innovative software applications and access their serv ices to be competitive and 

successful in the business world. Many software companies are currentl y developing new 

software applications and methods of implementati on based on this basic need. 

Many implementati on approaches are used fo r developing software in today's software 

development industry. The Agile Methodology is one of the most popular approaches to 
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developing software applications today. mce the 1990 , the ag il e developm nt model ha 

addressed communicati on gaps between cu tomer and developer . Agil e i deJi ned a an 

approach in which improvement requirements and so lutions are deli vered co ll aborati vely by self­

organizing and cross-functional teams and their customers. Unlike traditi onal ri gid software 

development methods, Agil e encourages and promotes adaptabili ty by promoting adaptive 

planning, evo lutionary development, earl y de li very, and continuou im pr vement. According to 

Htittermann (201 2), whil e agi le methodology ucces full y addressed common obstacles between 

programmers, testers, quality assurance, and customers, confl ict between the Development and 

IT Operation Teams persisted. 

DevOps emerged in the last decade to addre gaps between software deve lopers (Dev) and IT 

operationslinfrastructure (Ops) . DevOps is an end-to-end model that focu es on increas ing 

efficiencies and automating processes throughout the software li fecyc le, fro m planning and 

coding to testing and refinement to implementation and enhancement. As a re ult, the new 

DevOps technology is the best solution for combining those two teams whil e also extending 

agility practices within the organization. 

DevOps is, thus, an evolution of the agile methodology movement that encourages closer 

collaboration between developers and IT operations. DevOps, according to the researchers, is a 

collaborative and multidisciplinary effo rt within an organizati on to automate the continuo u's 

delivery of new software versions while ensuring their correctness and reliabili ty (Leonardo et 

aI. , 2019). In thi s context, DevOps is defined as a software engineering process, practice, too ls, 

culture, and philosophy that employ cross-functional teams to build, test, and release software 

more quickly and reliably through automation. 

DevOps, as defined by Macarthy and Bass (2020), alms to Improve coll aboration between 

development and operations teams in software development. To clarify , DevOps is a 

combination of development and operations. It improves applicati on development and 

management cycles, brings agility, and increases the avail ability and security of IT infrastructure 

by using standardized development methodology, clear communicati on, and documented 

processes supported by a standards-based, proven middleware platform. As a result, DevOps is 

concerned with connecting people, products, and processes, as well as , ultimately, IT and 
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business. Thus, it is a new paradigm fo r oftware development and operati n (Jabbari et a I. , 

2016; Fitzgerald and Stol , 20 17). Accordingly, the benefit of DevOp include increa ed peed, 

new paths to greater quality and reliability, increased ecurity, and upport fo r scaling as needed. 

Developing countries have adopted DevOps to impr ve their erv ice becau e it h rten the 

systems development life cycle and provides continuou deli very of hi gh-quality software 

products. Thus, DevOps is being implemented or adopted by the majority of oftware companies 

around the world. Accordingly, some Ethiopian software companie are implementing DevOps 

in order to align with the software development industry. Thus, Ethiopian software companies 

are appropriate cases for thi s study to identify DevOps implementati n practices and chall enge 

in the context of the Ethiopian software development indu try. 

1.2. Statement of the Problem 

The global demand for IT users has increa ed , making it more difficult fo r IT companies to 

develop new tec1mologies to meet customer demand . A a result, the IT industry is poised to 

change trends with rapidly changing consumer behavior in order to mitigate the significant 

challenges of customer demands in the business world. With new inventions, the software 

industry is attempting to improve their technological advancement process by utili zing various 

philosophies, methodologies, tools, processes, practices, and implementation cultures. This 

technological advancement aids in the production of high-quality goods and is viewed as a 

component of competition among them. 

Recently, rapid changes in software development processes have occurred, and consumer 

satisfaction demands have become significant challenges. To improve the ever-changing nature 

of software, multiple Software Development Life Cycle (SDLC) models, development process 

operations, delivery, and maintenance of software, such as the Waterfall methodology, Iterative 

Model, Spiral Model, Agile, and derived forms, have evolved. Because of the sophisticated and 

complex interests of end users, software companies devote their time to developing new 

advanced technologies. The industry is currently shifting toward a new software development 

concept known as "DevOps" (Perera et aI. , 20 16). 
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According to YarJagadda (202 1), DevOp i a new concept that bring t g ther deve lopment and 

IT operations to improve overall organi zat i nal capacity and per£ rmance in rder t meet th 

needs of customers and markets. Several Ethiop ian oftware devel pl11ent companie are 

implementing the DevOps methodology to improve their oft ware devel pl11ent and product 

delivery processes. However, the incorporation of OevOp into oftware development ha not 

been without challenges. Each method of adaptation ha it own et of con traint in term s of the 

working cultures of various envirotUnent and cu tomization pr ce . DevOp probl ms ari se in 

part because it requires cross-functional competencie , hard and oft kill in IT team , a well a 

trends in the working cultme of the given people. 

Organizations frequently face challenges when integrating DevOp l11 ethodologie into their 

operations. According to Rakjumar et a l. (20 16), due to the complexity of prior deploymeqt 

process and a lack of techn ical deployment ability among their oftware developer , 

organizations frequently face difficulties integrating DevOps methodol gy into their ex i ting 

projects. In this case, DevOps implementat ion in practice ha been linked to structural and ta k­

related changes, increased responsibilitie , full-fledged management, and team integration and 

collaboration. As a result, the misconception of DevOps implementation has been linked to job 

security threats and complex performance metrics, which can lead to resis tance from IT 

development and operations professionals. 

According to Violino (20 16), efforts to implement DevOps in some envirotUn ents around the 

world have failed, or have been difficult to sustain and integrate into the software development 

culture. DevOps has also been implemented in various ways and to varying degrees across 

organizations (Wiedemann, 2017). However, there is a lack of consensus on the appropriateness 

of DevOps practices, as well as evidences on the benefits and challenges of developing DevOps 

expertise and culture (Lwakatare, 2017). While there is a growing body of work attempting to 

define and clarify DevOps concepts, empirical research into DevOps experiences in industry is 

limited. 

There is currently little research that deals with the practices and challenges of DevOp's 

implementation in the Ethiopian software development context. So, based on these issues and the 

effects they may have on software delivery time, collaboration, and product quality, thi s research 
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software companies, either private or public. The limitati n of thi tud d n t addre all 

Ethiopian software companie , so thi re earch nly focu e n me elected ftware 

companies, such as those that have partially or fu ll y implemented DevOp . 

1.5. Significances of the Study 

This study is expected to benefit Ethiopian oftware companie and the oftwarc indu try by 

understanding current practices and challenge of D vOp im plementation in ."thi pian ftware 

companies. In addition, software companie 'd velopment team , quality a urance team and IT 

operation teams to get more knowledge and under tanding of DevOp implcmentati n in the 

Ethiopian software development context. 

The research is expected to produce result that can help organizati n to create tronger bonds 

between the development team, IT operations team, and other stakeh IdeI' in the company. This 

research is also endeavor to propose guidelines for the uccessful implementation f DevOps in 

the Ethiopian software industry; and thus oftware companies and bu ines stakeholder are ab le 

to develop their own specific strategies. 

1.6. Research Organization 

The first chapter is an introductory section in which the researcher de cribes in detail the study's 

background, problem statement, and objectives, and then present research questions , 

significance, scope, and limitations. Chapter two mainly discusses the concept of DevOps, 

implementation practices, and empirical and theoretical literature. The third chapter discussed 

the research methodology. It uses questiOlmaires and interviews to answer the research questions. 

Data presentation, analysis, discussions, and guidelines are presented in the fourth chapter. 

Finally, Chapter five summarizes the findings of the study with a conclusion and 

recommendation. It also includes limitations and recommendations of the study for future 

research. 
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CHAPTER TWO 

2. REVIEW LITERATURE 

2.1. History of DevOps 

The emergence of DevOps statts with Agil e. Agile methodol gy i a c Il ab rati ve, el f-dri ven, 

customer-oriented, iterative, and evolutionary approach. Agile is popular in the ftwar indu try 

because of its benefits like faster de li very and improved quality feature. Ag il e i better than 

existing traditional approaches like a waterfa ll and incremental appr ach in term of cu to mer 

satisfaction (Batra, 2020). At the ag ile confe rence in Toronto, Deboi (2008) help t pl ant the 

seeds of the DevOps movement, resolving the confl ict between the ftwa re deve loper and the 

operations teams when it comes to getting great wo rk done qui ckl y. imilarl y in 2009, 

Allspawin and Hammond discussed 10+ Dep l yment per Day: perati n at 

Flickr at the O'Reilly Velocity conference. In 20 J 0, the first US Deve l per Day were organi zed 

with the help of Willi s. The events quickl y establi hed themse lve a a regular gl bal eri e of 

community-organized conferences, as well as a major dri ving force in the DevOp c mmunity. 

In 2011 , the DevOps community started to build open-source tools like Vagrant (for creating and 

configuring virtual development environments) that work with ex isting management too ls like 

Puppet and Chef. 

According to Hamunen (201 6), DevOps has evolved from a coll ection of ideas and buzz into a 

more coherent and standardized process. Whil e the name became popular and got a lot of 

attention, the initial traction was limited to startups, more specifi cally, organi zati ons that provide 

web applications . These apps were created by developers (the Devs), who typically delivered 

changes and updates to their web apps in a very short period of time. The main common batTi er 

they encountered was that of operati ons (the Ops), which was slow in implementing those 

changes due to rigid and rigorous change management processes (Sharma, 201 7). 

According to Sharma (2017), the DevOps movement aims to address thi s impedance mi smatch 

between the Dev and Ops teams, bridge the gap, and fos ter more communication co ll aborati on, 

and trust. At its core, it was a cultural movement a imed at bridging the gap between Dev and Ops 
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as well as using automation to make app li cation delivery fa ter, m r ffici nt, and entua ll ~ 

continuous. In 2010, Humble, then at Tho ught Works, took DevOp practiti ner thr ugh ut 

the industry with his book Continuous Delivery, codifying some fthe practice that make up the 

core of DevOps and making DevOps adoption tangible and available t all ( harma 20 17). 

2.2. The Concept of DevOps 

DevOps is an emerging concept, but the effort to harmoni ze van ou a pect of the entir 

development-to-operations process mark the start of a new era. An IT erv ice delivery appr ach 

rooted in agile philosophy with an emphas is on busine outcome n t bu inc s rth doxy. In 

simple terms, DevOps refers to an umbrell a concept that encompa e pe pie, pr ces e 

technologies, culture, and artifacts required to connect development t executi n. Pe pie are the 

critical element in the equation in both proces es. To effectively use the t acr the pr ce 

or lifecycle, people should be encouraged to ab ide by ome guiding principle to drive a c mmon 

mindset (Menzel, 2015; and Macarthy and Bas , 2020). 

DevOps is a concept linked to organizational success when implemcnting information 

technology solutions. According to Hart and Burke (2020), DevOp a framework fo r 

improving operational efficiency and insight into organizationa l need by bridging the gap 

between development processes and organizational operati ons, promoting fas ter depl yment and 

automated IT implementation. According to Menzel (20 15), higher automation, improved 

visibility, and tighter control of the pre-production and production environments, as well as 

deployment or promotion of code across varied env ironments, are all part of DevOps' approach 

to addressing the aforementioned difficulties. It also aims to break down the "wall of confusion" 

that exists between development and operations workers by synchronizing development and 

operations tools (enabling input from operations to development) and realigning objectives and 

incentives (Menzel 2015). 
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Figure 1: DevOps I ife cycle proce es (Yarlagadda 202 1). 

2.2.1. Definitions of "DevOps" 

Before looking deeper into the core capabilitie and practi ces that mu t be ad pted, a well a the 

various plays that must be executed, to implement DevOp in an rgani zati n, it i better to 

understand the definition of the term DevOps. oftware companie have become increasingly 

passionate about and involved in the DevOp movement over the la t everal year. It j 

exciting to see all the impact of DevOp that i com ing from the inn vation happening in the 

industry on individuals and organizations. However, DevOps i al 0 uch a br ad vague, and 

confusing term that everyone has their own take (Macarthy and Ba s, 2020). DevOp i a 

combination of development and IT operations, and it is defined as a methodology, practice, 

tools, culture, and philosophy that employs cross-functional team s to develop check, and 

discharge software faster and more accurately through automation. 

DevOps is a development methodology that empha ize cooperati n and interacti on, team 

collaboration, quality standards, and deli very with automated deplo ment all while Ie eraging a 
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variety of development procedures and removing barri er to the in tant and c ntinu u 

deployment of new service offerings (Wang and Liu, 2018; and Mohammcd, 20 16) . Dcv pi a 

practice that simplifies the software delivery process by tream I ining feedback fr m production 

to development and shortening the cycle time (Macarthy and Ba , 2020; and Hutterm ann , 

2012). Furthermore, it is a set of procedures des igned to minimize the time between c mmi tt ing 

a change to a system and putting the change into normal producti on whil e maintaining hi gh 

quality (Bass et al. , 2015). 

In general, OevOps is a culture that pursue the arrangement of prac ti ce t c n o lidate the 

DevOps and IT operations teams. Its real objecti ve i to deli ver softwarc life cycle fa te l'. Thi s 

culture builds the organization's speed to de li ver the software applica ti ns and their related 

services. DevOps is a culture that fos ters collaborati on between deve l pment and operati on 

teams in order to send code for generation fas ter in a roboti zed and repeatable manner 

(Muhammad et al. , 2020). Thus, DevOp empha ize a new culture in whi ch deve lopment and 

deployment tasks are shared between developer and operations team and where a ll team 

members accept responsibility for the quality of the final deliverable (R we & ohen 202 1). 

According to Muhammad et al. (2020), DevOps is fund amentall y a combinati on of two wo rds: 

"Dev" and "Ops." Dev refers to development (representing software developer , including 

programmers, testers, and quality ass urance personnel) and Ops refer to operations 

(representing the experts who put software into production and manage the producti on 

infrastructure, including system administrators, database admini trator , and network 

technicians ). 

Software Development 

The software development process models used in the IT industry adhere to a common 

framework that is used to efficiently and productively structure, full y in tend , and regulate the 

process of developing an information system . There are several software development li fe cycle 

models defined and designed to be used during the software development process. Each process 

model follows a series of steps unique to its type, ensuring success in the process of software 

development. Traditional software development li fe cycle models are the WaterfaJl Model, 

Iterative Model, Spiral Model, V -Model, and Bi g-Bang Model. In 2001 , Agile was introduced to 
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the industry, and companies used to practice agile conccpt uch a crum and Kanban. 1\ ~ 

years ago, the industry introduced DevOp , which wa an impr ved vcr i n r agile ~ cu ing n 

operational aspects (Perera et al. 20 17). l~ urthe r Dev is a pr ce fI r creating a ftware pr duct 

consisting of inter-relented activities of oftware requirement analy i architectural de ign, 

coding, testing, integration, and acceptance testing (Lwakatare, 20 17). 

IT Operations 

The IT operation is responsible for the prov i ioning of hardware and ftwarc; pcr nncl with 

specialized skills; specification and monitoring of LAs; capacity planning' business c ntinuity' 

and information security. Most of these respon ibilitie have aspcct that arc includcd both in ide 

and outside of DevOps processes. Any discu ion f which a pect r p ar t bc included in 

DevOps must take into consideration all of the activiti es that p currcntl y pcril rm and 

involves functional activities, persolUlel skill s, and availability (Bas et al. 20 15). In add iti n 

Ops is the process of putting into use and upporting end-user in the use fa rtwarc pr duct i~l 

an operational environment. Furthermore, it activitie include in tallati n upgrade migrati on, 

operational control, monitoring, configuration management, alerting availability, and upp rt 

(Lwakatare, 2017). 

Development and Operations 

The solution to this battle between Dev and Ops is what DevOps addres es: to achieve the 

balance between innovation and stability and between the speed of delivery and quality. To 

achieve this, both development and operations need to improve how they operate and align 

(Sharma 2017). 

The Dev View: The Ops need to change more than Dev, but Dev also need to make everal 

changes: 

• Dev needs to work with Ops to understand the nature of the production ystem their 

applications will be running on. What are the standards for the production ystems 

(environmental patterns) and how should their applications perform on them? Within 
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what constraints do the applicati n n d t per t . D n v n d t und r tand 

system and enterpri e archit cture . 

• Development needs to get more inv Ived in t ting. Thi m an n t j u t mak in ' ur that 

their code is bug-free but al 0 te ting the applicati n t ill p r~ rm in 

production. This require Dev t work cl ely with ualit /\ uran (/\) and t te t 

their application in a production-like y tem. Dev al need I am h w t m nit r 

deployed applicati ons and und r tand th metri c ut. 

• They need to be able to decipher h w I r e interact and h w n n au 

another one to slow down or ven cra h. They need t und I' tand h w change their 

code will impact the entire prod ucti n y tem n tju t their appli ati n. 

• DEV needs to communicate and c Ilab rat better with p . 

The Ops View: Ops need to be able to pI' vi n new envir nments rapidl y, and they need t 

design their systems to absorb rapid change. 

• Ops need to know what code i coming and h w it may impact their y tem. Thi. 

necessitates their involvement in devel pm ent; beginning with under tanding the 

requirements and system specs of the applicati n being devel ped. Thi pI' ce 

referred to in Lean and DevOps as "shift left." They need t make ure that their y tem 

can accommodate these applicati ons as they are enhanced. 

• Ops need to automate how they manage their ystems. Rapid change with tability cann t 

be achieved without automation. Automati on will allow not onl y rapid change but al 0 

rapid rollbacks if something does break. 

• Ideally, operations need to version their systems. Thi can onl y be done when the 

infrastructure and all changes to it are captured and managed a ver ion-controll ed code. 

Thus, they need to leverage infrastructure as code or, even better ftware-defined 

environments. 
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• 

• 

Ops need to monitor everything thr ugh ut the deliver pipelin , whi he cr n Ir nm nl 

the Ops teams manage. They need to be able t p t p tenti al in tabilit a n a it 

happens. 

Ops need to communicate and collaborate better with Dev . 

Figure 2: DevOps encourages collaboration between oftware development and operations 

(hUps:1 I dhareshvadal ia.medium.com/transi lion i ng - from -lrad i tional-sd I c-to-devop -

model-92aaa23bOe97 ) 

2.2.2. The key areas of DevOps 

DevOps' key area includes fundamental characteristics that defme the concept. The major 

features depict and characterize the various aspects of DevOps, as well a the teps taken to 

address problems caused by a lack of collaboration between software development and 

operations. Through the various elements, software practitioners can begin to debate the concept 

of DevOps, leading to a shared understanding of DevOps and identifying area where DevOps 

can be implemented (Lwakatare, 2017). 

At the first DevOps Days conference in the United States in 20 10, two DevOp pioneers, Joh11 

Willis and Damon Edwards, coined the acronym "CAMS" to describe the DevOps oncept. 

"CAMS" is an acronym that stands for Culture, Automation, Measurement and haring ybom 
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et aI. , 2016; Hamunen, 2016; and Macarthy and Ba , 2020. lIumbl and I'ar! 01 , th 

authors of the book on Continuous Delivery, lat r add d the I tt r "L" r r "L an" t cr ate 

"CALMS." Let's break down each of the" ALM "element we an } tab tt r en r 
where an organization is on its DevOp Journey. 

Culture 

The foundation of DevOps implementation i culture. While the tangibl e c mp nent 

primarily consist of new processes and too l D r c ntinu u depl ym nt and integrati n, Dev p 

is nothing more than a buzzword unle the c mpany culture embrac ev rything that c me 

with the package (Hamunen, 2016). DevOp i al all ab ut p pi becau it i primaril y a 

cultural movement. Even if a company implement the m t up-t -dat and effi cient t I and 

processes, they are useless unless they are used by the ri ht pe pie (Fr eman 2 I ; II iHt rmann , 

20 12). As a result, according to Freeman (20 19) devel ping a Dev p culture is c ntral 

DevOps. 

According to Hiittermal1Jl (20 12), DevOp culture i ab ut tru t and a s nse r c mmunity, 

forming a "we" culture rather than a "us v rsu them" culture. Dev ps require tran D nning th 

company culture from a collection of ilo to an openly col lab rativc way r w rking. It 

necessitates involving operations personnel in the des ign and transiti n [the applicati n. They 

should also attend necessary planning meeting , retrospective , and pr ~ ect team di play In 

order to share their perspectives and knowledge early in the proce (Hamunen, 20 16). A 

DevOps .culture is defined by Freeman (2019), HUttermalUl (2012), and Kim et al. (20 16) a a 

culture characterized by a high degree of collaboration spanning role and team , enabling 

continuous learning, high trust, accepting that failures occur, and making it acceptable to talk 

about problems to prevent and solve them. 

Automation 

DevOps relies heavily on automation. Automation is used to obtain immediate feedback. There 

are various approaches to optimizing delivery, but when aiming for a hi gh degree of automati n, 

pitfalls must also be considered (Hiittermann, 20 12). Automation according t !-lUltermann 

(20 12), is the use of solutions. Automation, according to Hiittermann (20 12), i the u e [ 
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olutions to reduce the need for human lab r. J\ut mati n can n ur th t th ft ar i uilt 

the same way every time, that th team ee cr change mad t th ft ar , and that th 

oftware is tested and reviewed in the ame way very day, en urin ' th t n d fc t lip thr u h 

or are introduced due to human error. 

Automated software releases can be deployed t any depl ym nt cn ir nmcnt, in ludin ting, 

staging, and production, with the click of a butt n. Aut mati n t I arc r quir d ~ r th 

automated release and deployment of software. T I ~ r managin appl ica ti n I i ~ 

as development, testing, release managemcnt c nfi gurati n managcmcnt m nit I'In' , an I 

control (Freeman, 201 9). In additi on to upp rting clf- crvi ce tcchn I gi . and piaU' rm , 

DevOps strives to establish autonomous team that can apply their ex perti c in th ir dail y w rk 

without relying on other teams. They als claim that aut mati n nabl bu inc se t build an 

effective software delivery pipeline in which mall team can rapidl y d vcl p, te t, and d pi Y 

code and value to customers (Kim et al. 20 16). 

Lean 

The goals of lean manufac turing are to en me the rapid delivery f hi gh-quality pr du t while 

focusing on waste elimination and cost reduction. In everal indu tri cs, lean manufacturing ha 

resulted in significant cost and resource savings, much higher-quality pr duct , and fa ter time t 

market. In the field of software development, thi philo ophy is bec ming m re main treanl . 

Lean is certainly not limited to small system . It wa developed and appli ed t ma IV 

organizations and even entire economies (Humble and Farl ey, 20] 0). 

Lean and Agile practices, according to Freeman (201 9), are at the heart of DevOp . Lean 

emphasizes incremental improvements and divides work into mall batche that can then be 

delivered to end customers quickly and frequentl y on a daily basi . Frequent relea e enabl e 

users to provide quick and useful feedback, such as feedback on the m recent ftware 

version, and this feedback enables learning, improvement, and adaptati on 111 

feedback . To optimize software deli very proces s, the Lean software de el pment movement 

teaches the importance of taking a holistic approach that connect all part f the deli ery 

process and everyone involved (Humble & Farl ey, 20 I O' and A far et al 20 17). 
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Measurement 

Measurements are used to monitor and track perf! rmancc and Dev p tak a unlqu app r ach 

to measurement. Application monitoring in pr duction i an ther pint n m a ul' m nt. 

Measurement is emphasized in traditional PI' ~ect a an imp rtant t 

identifying current status, and scheduling date. Agilc pr ~ect fin d diff! r nt 

approaches to creating measurement , but they fr quentl y end up n d ad nd tt mpting 

to bridge operations to development. M a ur ment i imp rtant in b th traditi n I and agil 

projects because you can only improve if yo u mca urc (I Ii.ittermann, 20 12). 

Measurement in DevOps is also defined by Humble and M Ie ky (20 II ) a "m nit ring hi gh­

level business metrics such as revenue or end-to-end tran acti n pcr unit timc." At a m r. 

fundamental level, it necessitates the caref-lI1 electi on f key mctri in th d I iv ry pr 

such as lead-time and the impact of relea e n y tcm tability. Mea ur menl innucnc h w 

people work, and visualization of these metri c critical 0 that cvcry nc an c h w well the 

team is doing at any given time. Metric al influence the di every r pr ccs b ttleneck , 

which is an important step in keeping the proce lean (Humble and M lesky, 20 11 ). 

Sharing 

The final important aspect of the CALMS model i haring. A tran parent culture with effecti ve 

channels for exchanging knowledge across teams i required to break down the barrier between 

Development and Operations. Sharing occurs on everal levels. The development and operati on 

teams can celebrate successful releases together, which i a simple but effecti ve D rm of sharing. 

It also entails sharing knowledge, such as ensming that the relevant operati on team i aware of . ' . 
any new functionality that will be available to them as soon as po ible, rather than on the day of 

the release. 

DevOps also emphasizes the sharing of development tools and technique for manag1l1g 

environments and infrastructure (Hwnble and Molesky, 2011). In additi n, knowledge 

management is a process that promotes sharing. Three-tier knowledge management i a meth d 

of representing knowledge types related to exploration, evaluation, and executi n. -xpl ration i 

concerned with observing technological trends and developing plan t inn ate and impr e. 
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The study of the feasibility and specificati n f ftware i r ~ IT d 

construction, testing, and operation of a oftware pr duct i r ferr d t a 

2014). 

a. alu ti n. Th 

t al 

2.3. The Implementation of DevOps 

DevOps perpetration is still a challenge fo r numer u companie that truggl with further than 

just software development. DevOps' growing perpetrati n by utm t a iati 

world demonstrates that it has the implicit to be a ignificant nabl I' ~ r achie ing PI' duct 

delivery scale. DevOps principles enable a bu ines t give ftwar th t's bri kl y, better, 

advanced quality, and more dependable. A culture f c operati n and c Il ab rati n am ng all 

functions of the association is needed for ucce ful Dev p pcrp trati n. A c rdin I 

Lwakatare (2017), no generally accepted frame ex i t ~ I' I cv P I erpctrati n r 

relinquishment. The perpetration of DevOp in ftware a ociati n i n't h m gcn 

numerous differences, similar as the object and the tarting birth f th a iat i n, am ng 

others. DevOps perpetration entails a serie of organi zational and s ci - pccialized practices 

employed by software associations to grease collaborati n between ftware devel pment and 

operations (Lwakatare, 20 17). 

2.3.1. Implementation of DevOps: An Organizational Perspective 

The majority of DevOps practices focus on organizational tructure and c ncern h w 

organizations deal with the connections, communication gaps, and liabilities between oftware 

development and operations, as well as the corresponding artistic changes (Nybom et a1. 20 16; 

Jones et a1. 2016; and Chen, 201 7). Accord ing to Cito et a!. (20 15), £ ur practice on 

organizational structure can be observed from software interpreter re pon e in the ftware 

development process. These are: 1) high collaboration between software development and 

operations; 2) detachment of software development and operations with a med iator (an 

individual or platoon) between the two groups; 3) the software development plato n gammg 

additional responsibility for software operati ons; and 4) no noticeable ftware perati on 

platoon. 
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The most current practice is stated to be fir t on the Ii t in large a th fi n I 

nfi 'urati n 

two are more common in small and medium- ized a ciati n ( it 

Lwakatare (2017), the configuration operati n platoon at Faceb k ad 

which consisted of a small group of mastermind re pon ible ~ r en~ r In 

well as masterminds developing a Facebook web pcrati on (Lwakatar 2 

operation platoon masterminds are said to be in char e r th I pment and pr du t 

deployment of new features , as well as covering and re Iving pr duct i lie r c nfi 'urati n 

tools used by thousands of Facebook mastermind t manage c nfi Jurati n r 

thousands of waiters and over one billion mobile device (Lwakatare, 2 17) . I'aceb k n uni l 

pathways are said to be particularly interested in developing and t tin' Ie ,i lati n that mu t 

support functional use while also keeping the y tem running m thl y at all tim . The 

formation of a separate platoon to act a a bridge between the tw gr up wa an e nti al 

practice for software inventors assuming additi nal perational resp nsibility parti ul arl y itl 

large organizations (Lwakatare, 2017). According to Lwakatare (2017) lar 'e 

a dedicated platoon composed of a slight number or member with intcrdi iplinary c nt xt 

such as software development and operation . 

2.3.2. Implementation of DevOps: A socio-technical perspective 

Practices concerning defined way, specialized tructure, and mortal agent In v Ived in ftware 

development and operations are central to the socio-tech11ical aspect f Dev p pcrpetrati n 

(Cito et al. 2015). Cito et al. (2015) linked similar practice in a software interpreter check aftc.r 

pertaining areas of software development that are changing as a re ult f pall c mputing. The 

practices are classified as follows: 2) software deployment and provisioning; ) ftware de ign 

and implementation; 4) software is monitoring and product data operati n; and 5) to ling ( it et 

al. 2015). According to Lwakatare (2017), the early and prominent DevOp ad pter are 

software companies that do pall and web operations. 

The specifics of the practices vary from one organization to the next. nethele , a c mmon 

practice observed is the use of a deployment chan11el (Lwakatare 20 17). The depl rncnt 

channel describes the path that software changes take and the conditioning that i d ne n thetr 

way to product. The deployment charmel includes many aspect of oftwarc de el pment th at 
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aren't always prioritized by the software d ve lopment plat n. Th 

similarly, is where cross-cutting enterpri ses and kn wi edge between 

operations intersect (Bass et al. 2015). The deployment channel pr ide 

m nt h nn I 

I pm nt and 

ibilit int th 

software delivery process and allows for imm ediate feedback on the impact f ftwar ch ng 

on product readiness. 

Furthermore, the deployment channel prov ides control over the ftwar deli er pr 

allowing the software development and operati on teams to quickl y rei a an n 

interpretation of software into the environments that the team manage (Lwakatare, 20 17). Th 

high-level overview of workflow conditioning in the deployment channel be 'in with a law 

committed by an individual software inventor to an interpretati n c ntr I y t m in a 

development terrain in which all platoon member parti cipate. To c mplete the ta k r making a 

software change, point branches can be u ed . In the ~ 1I0wing tage, c ntinu u intcgrati n 

monitors the law commits to validate law change aga in t aut mated test , uch a unit and 

integration tests, and generates a figure a an affair if all te t pas . I" II wing that, thc fi gurc 

packages that passed the tests are stationed to the po terior surroundings and vcntuall y t thc 

product environment. 

Aut ed 

(; 

• tHTfGflATION AND , 
, nSnNG 

Figure 3: Deployment process (Batra and Jatain 2020). 

2.4. Practices, Benefits, and Challenges of DevOps Implementation 

DevOps arose as a result of issues with the traditional method of managing de el pment and 

operations. To overcome this problem we implement DevOps in software rgani zati n . During 
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system's ability to process requests while remaining err r-free. ·nhan ed ta ilit i: a hi 'v d 

incorporating quality into the system through the u e f aut mated t 

with testability and deployability in mind, and:6 tering a culture f c ntinu 11 impr v ment 

(Hamunen, 2016). 

It has also been demonstrated that implementing Dev ps ha cultur I and r Janizati n I 

benefits. Developers and operations have been ob erved to work m re I 

necessary expertise has been embedded in the software devel pment tcam, c, I iall 

dealing with operations-related tasks . The latter aided in Impr ving team m ral 

communication between software development and perati n , particularl y bc au I am c uld 

release software more frequently and confidently. De pite their imp rtance, impr 

changes as a result of DevOps have been reported to be difficult t quantif (Lwakatar 2 17 . 

2.4.2. Implementation Challenges for DevOps 

In the literature, major barriers to promoting DevOps include a lack r a cl ar d finili n, 

insufficient communication, ingrained company culture, a ociati n structure, and 'e raphi al 

dispersion. Some research looks at how DevOp i relinqui hed and perpetrated t de ribe the 

issues. The following issues have been identified based on previou publicati n and tri al 

conducted over time. 

i) DevOps is not Well-Understood 

Despite setting a clear goal of understanding DevOps through cutting-edge re earch bd re 

embarking on a DevOps journey, one barrier to acceptance was that people under t d De Op 

in a variety of ways. As a result, some colorful stakeholders working in cha had me 

unrealistic DevOps expectations . As a result, a diverse set of stakeholders had me unreali tic 

DevOps expectations, leaving them perplexed and confused (Elberzhager et aI. , 20 17). 

ii) Obstacles in the Workplace and in the Community 

Organizational and cultural barriers are two of the most visible i ue that D 

address. The division of development and operations into different brigade 

cck t 

approximately connected working groups" is a major impediment to achie ing a mm n g al f 
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producing value-added software quickly. In addition to being in para! bri ad . , d ' I pm nt 

and operations may not have a consistent language for expre ing th ir id a and i. u hi 

causes misunderstandings, confusion, and unnecessa ry work on b th ide , a ell a n the 

business side. Fear is the final impediment. Fear i a negative attitud t ard I arnin' that i 

common and is associated with old habits and the fear fling p w r, hara t 1' , I' innu n 

(Htitterman, 2012). 

iii) Liabilities between software development and operations are muddled 

Some argue that close collaboration between software development and p rali n blur lh lin 

between the two (Nybom et a1. 2016). Because there i no participated law f nduct that 

includes a clear assignment of liabilities, similar to product and de ign dir ct rs, th n W cll ltllr 

is poorly understood or appreciated by those affected including takeh IdeI' 111 ftwar 

development with the operation portion (Elberzhager et al. 2017, J nes et al. 2 I ). I· urtherm I' , 

the DevOps practice of combining development and perational liabilitie intI' dllce a n W pint 

of contention, especially in the absence of confidence (N ybom et al. 201 ). The p rat i n la '1' 

force is unable to completely delegate their responsibilitie to software rna terrn inds due t a lack 

of expertise in operations jobs among software innovators. 

iv) The Operations Team's Defiance 

The resistance of the operations team has also been identified as a barrier to Dev p 

abandonment. As forms of resistance, exposures generated by operation in using pecific 

technologies presented by software development, as well as the notion that ftware invent r 

would have to accomplish everything on their own, were observed (.lone et al. 20 16). 

2.5. Related Works 

DevOps is defined in several ways, with an emphasis on the culture of DevOp and it reliance 

on a set of software engineering processes. For example, Leite et al. (2019) led a literature 

assessment of DevOps renunciation provocations and found that while pecific c ncern like 

DevOps automation are more easily established in literature, there isn't yet agreement n h 
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deploy DevOps culture effectively. This is due to the fact that tudi 

examples of DevOps practice and culture. 
aren't r us d n '- P ' iii 

Despite this, Gupta et a1. (2017) conducted numerou large- cale r earche. in I'd ' r t di . 

the attributes relevant for determining the maturity of a DevOp pr gram . Th ur 

control and automation technologies as critical to achieving non t p d Ii er principle. in th ir 

research. They also identified "cohesive brigades" a a key set of Dev p 

al. (2018) surveyed DevOps interpreters from 15 different organizati n in Braz.il , Ir land , 

Portugal, Spain, and the United States. Their research aided our under tandin , 

DevOps decommissioning strategies. They listed automation, tran paren an I 'harin) 

dexterity, adaptability, nonstop dimension, and quality a urance as D v r. and ill ' . . 

Some research has also focused on the problem of Dev p and h w t inv sli 'ate th m 

qualitatively. DevOps issues are identified by Lwakatare et al. (20 (6). ' Ii nt dep ' ndcn 

software incompatibility, restricted sight of client surrounds, and a la k 

automatically embed new capabilities into client environments were identi lied a th ' 1 P 

obstacles in their study. In three case studies in Finland, Riungu-Kalli ami et al. (2 

the benefits and limitations of DevOps. They set up challenge largely girdin the 

culture and implementation across various environments, with benefit including m rc n~ reed 

features and frequent releases, improved release quality from aut malion , impr vcd 

collaboration and communication between functions , and the well-being of th Dev p 

implementation team. 

Literature focuses on social and creative miracles in addition to the particular mirae l [ 

DevOps. Jones et a1. (2016), for example, highlighted DevOps' operati nal tructure i ue a 

well as the unclear obligations between development and operations unit . The al s ~ und that 

innovators are usually tasked with maintaining outdated system which hinder their 

understanding of new DevOps technology. The scarcity of specialized kill , the c mple it f 

setting up tools for the deployment channel, as well as reluctance to change and a la k f clear 

liabilities, were among the DevOps hurdles that needed to be solved. Erich et al. (20 17 d 

issues that arise when promoting DevOps. They created a demand ~ r a di er ran e f 

specialized and interpersonal skills, as well as collaboration. Thi near 111 th 
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development and operational channels contain per onnel from 

to the pipeline's specific remnants and component. 

Major Gaps of Relafed Works 

ntri utt.: 

All of the previous research has revealed the implicit benefit a w II a th pr blt.:m · and 

practices related with DevOps. They also aid in hi ghli ghting the relati ve p iti n 

practical implementation in various software diligence. Nonethele , th t 

unique issues and challenges in several advanced countrie . Whcn it c 

countries, the circumstance that makes borrowing and applying new techn 

encounters even greater hurdles, and the country's major problem be 

ultur ' and 

c al11 ln . 

e n 111 r 

convoluted. As a result, DevOps societies, advantages and/or practice and diffi ultie h uld 

considered in the context of a certain country's working environment and pc pic's l11 indfu ln , 

capacity. Accordingly, this study concentrated on Ethiopian software devel pment firm in rd ' r 

to fill some research gaps on developing countri es ' approache to ad ptill l and 'ustomi zin ' 

OevOps implementation processes. 
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CHAPTER THREE 

3. RESEARCH METHODOLOGY 

3.1. Overview 

This chapter describes and explains the research methodology that wa u ed th r u ' h ut th 

research process, as well as why it was important. First, the study's verall re 

are explained. Second, the research design selecti on i presented. Third the re. ar her di, d 

the study's population and sampling; data co ll ection method and pr cedur . data ana l 

approaches and techniques; and the study'S validi ty and reli ability. 

3.2. Research Method Approach 

Procedures for collecting, analyzing, interpreting, and reporting data in resear h studie arc 

known as research designs. There are three types of research method appr ache t c ndu tin 

research: qualitative, quantitative, and mixed methods (Creswell , 20 14). r n rd r t answer the 

designed research questions, the researcher used a mi xed re earch method appr aeh, whi h i a 

combination of important elements of quanti tative re earch and qualitat iv r ca r h. Mi ~d 

methods research can provide a more complete picture than a tandal n quantitati ve r 

qualitative study because it combines the benefits of both methods. 

3.2.1. Research Design 

Following the decision to use a mixed methods approach for a study, the nex t tep i elect the 

specific design that best addresses the research problem. As a resul t, the re earch r eh an 

explanatory research design. The Explanatory Research Des ign (al 0 known a the • 'planat I' 

Sequential Design) is a two-phased mixed methods des ign. 

[~&J- Qualilative data 
coDection & 

Analysis 
G~) ation 

Figure 4: Explanatory Sequential Mixed Methods Design (Creswell 20 12 
P a g 



The overall goal of this design is for qualitative data to help e I ' b 'Id I" xp am r UI n pr 1111111 I) 

quantitative results (Creswell, et a1., 2003), and it al 0 aim t pr id rei ant int' rmati n 

required to understand the research problem more efficientl y. It begin ith quantitativ data 

collection and then moves on to qualitative data co ll ecti n in rder t help c plain r ' Ial rat 

on the previously obtained quantitative results. 

3.2.2. Source of Data 

The data sources were divided into two categories: primary and e ndar . Primal' data i: 

information that can be gathered directly from in£ rmant a a first-hand uree . .' ndar b ta, 

on the other hand, is information gathered fro m document and third parties .. " mdar . (ur 'S 

of data were only used for this study to obtain info rmati on about the number r regist ' I' 'd I "I 

companies in Ethiopia from the Ministry of Information Teehn I gy. l3eeau e th informati n 

was extracted from the document, it is classified a secondary data. 'x ept f r thi int' rmati n 

almost all of the information in this study came from primary s urees. All int' rmati 11 \I a 

gathered from key informants through the distribution [structured que ti 11 5 and fa '-I -fa ' 

interviews with primary target informants about the practices and chall cn 'e 

implementation process. In this regard, for both quantitative and qualitative data c the 

researcher relied solely on first-hand informants. 

3.2.3. Sampling Techniques 

In this explanatory sequential mixed method research design, quantitative re eareh wa arri d 

out first, followed by a qualitative phase. As a re ult, the sample mcth dud t 'Iect 

informants for a quantitative and qualitative approach differ. Becau e the data was e li e tcd 

separately, informants were selected using various technique , a briefl cxplaincd in thc 

following section. 

3.2.3.1. Simple Random Sampling Techniques 

Informants were chosen using simple random sampling technique in the quantitati n f 

th . . I' t I 'que wa u ed b th re car her t e mixed research approach. ThiS samp 1l1g ec 1111 
Ie t 

informants for the purpose of distributing questionnaire. Member f all ltd 

companies' DevOps implementation teams had a chance f being n a fir t-hand 
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• 

informants. As a result, the researcher determined that' . I . 
U Ing a Imp e rand m 'amplin' m ' lh d, 

all members of the DevOps implementation team were tak . en a repre entatl r r lh tud . 
Because the DevOps team's staff was small no other st . I . , y ematl e ect l n m'th ds \ r ' 

required; rather, all of them had a chance of being included in the re car hand uld b ' ea: i I 

managed by the researcher. 

3.2.3.2. Purposive Sampling Techniques 

To cover the qualitative section of the explanatory equential re earch de i 'n , the res ar h r 

used the purposive sampling technique to select informant. The re earch r car full cl ' ,t 'd 

experienced and senior staff from the selected software companies t c ndu t interviews in rd r 

to collect data. This is because senior staff, manager , director and ther t am m 'mb 'rs \ ' r 

purposefully chosen to obtain comprehensive info rmati on about the pra ti and hall r 
DevOps implementation. As a result, all informant were purp S full bl,lin 

qualitative infonnation based on open-ended interview question de igned t a hi ' th ' stud ' 

objectives. 

3.2.4. Target Population 

The Ethiopian software development companies that have fully or partiaJl implemented the 

DevOps process in their organizations are the study's target population. ompanie that ha n t 

yet implemented DevOps in their organization are excluded fr m thi tud ecau c th ~ 

objective of the study is to identify DevOps implementation practice and challenge. Acc rdin' 

to the Ministry of Information Technology, there are currently 435 registered I T c mpani In 

the information and communication technology sector. Only 143 of the 4 5 regi tered 1 T 

companies are software development companie. However, not all f the 14 ftware 

development companies used DevOps in their operation. DevOps i u ed entirel r partiall b 

some businesses. 

As a result, the researcher chose 13 of the 143 companies based on their current tage I'D 

implementation. After gathering information via cell phones and making ph ical nta t. the 

researcher chose these 13 companies using a purposive sampling technique. fter a ph i al 

inspection, the researcher chose ten of the thirteen companie . Due t c p rati n c n tr int . 
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three companies were excluded from the survey fo . r vanous rea on . The r main in ' t n ar 
to contribute data and take part in the survey fo r thi s t d A u y. arc ult , all empl ft ar ' 
development firms involved in the DevOps impleme t t' . . . n a Ion proee t Im pr e d pm nt, 

quality assurance, and IT operations contributed to the data collection ~ r thi tud . 

Table I: The number of respondents and participants 

Software Companies Number of Respondents/Participants 

Company A 12115 

Company B 7/8 

Company C 14/20 

Company D 36/50 

CompanyE 4/4 

Company F 617 

Company G 6/8 

Company H 6/6 

Company I 9116 

Company J 711 1 

Total 1071145 

NB. The name of the selected companies is anonymous due to security purpo . The did n t 

give consent to mention their name in this research. 

3.3. Data Collection Instruments 

Data collection is the process of gathering and measuring empirical info rmation on variable .f 

interest using established scientific tools to answer the stated research que ti n . A a re ult, 

closed-ended structured questions were developed to co llect quantitative data, whi Ie pen-ended 

semi-structured questions were produced to collect adequate qualitative data. A a re ult b th 

the questionnaire and the interview were used as data collection tools in the de igned explanat r 

sequential mixed research method. The section that fo llows briefl y de cri be the data Il ecti n 

procedures and tools for integrating the research questions with empirical data. 
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3.3.1. Questionnaire 

A questionnaire is one of the basic research instruments or tool u d t 

quantitative research approach. As a result, questionnaires are typicall 

straightforward information that is brief and unambiguous (Johanne nand P 

lie t data in a 

1I ed 

rJ 

data collection instrument was primarily developed through a combinati n r 
. 'I h 

literature relevant to meeting the study's objectives. A a result a type f ps ch m tri r sp n. 

scale was used in ~hich respondents specified their level of agreement t a . tatcmcnt, t pi all 

on a 5-point Likert scale such as I-strongly disagree, 2-di agree 3-neutral , 4-a 're , nd 

strongly agree. As a result, the questions for the DevOps team were adapted 1I . in ) Lik rt S al 

questioners. 

The following two-step techniques were used to develop the main questi nnair ~ I' qllantitati 

phase of study. 

r 

First, the questionnaire items were chosen from the li terature. Minor adjustment wcre made t 

some of the questions to better reflect the study's objective. H wever, m t qllesti nnaire n 

developed by the researcher to conduct data based on the statement r the PI' blems and 

proposed research questions. Furthermore, based on the studied material , me additi nal 

questions were suggested. Second, the questionnaire was tested in a pil t re earch with 12 

volunteer respondents who worked in the projected Ethiopian Software mpanic' Dc p 

implementation team. The goal of the pilot study was to see if the questionnaires gave reliable 

and consistent results. As a result, based on the comments of the re p ndent , change were 

made to the questionnaire items in order to eliminate bias and improve accuracy. 

Then, after the feedback of the pilot study, all questionnaires were thor ughl re i ed and 

distributed tei the selected informants to accommodate the respondent' experience and btain 

important information. Informants were in various team structures in the elected ftv are 

development companies such as development team, quality assurance tearn , and De ps team . 

As a result, the questionnaire was distributed to all tearn members in 

companies, with the goal of identifying DevOps implementation practice 

Ethiopian software development industry. 

ftware de el pm I1t 

and challenge in the 
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3.3.2. Interview 

The other main tool, which is basically used to collect data from inC, rmant. in qualitati pha 

explanatory sequential research design of mixed research Ineth d I . . t . 'II . gy, I an 111 ' I' 1 \i . 11 . 

research tool was applied to cover the qualitative section of the tud . The tud f 

open-ended semi-structured guiding questions were u ed tell ct mpiri al dat fr m 

informants. 

Using the guiding semi-structure questions, the interview was made by ele t d th inC nn an t$ 

using purposive sampling techniques. Accordingly, the interviewee were 

work in the DevOps team of their software development companies r ftware de el pm nt 

team leaders who have experience in DevOps implementati on. After the researcher , el t 'd main 

informants purposively, the next step was contacted the selected respondent' f the Dev p.s 

implementation senior staff expertise to debrief the objective of the study. ne r th' maj r 

contacting methods to have permission was internet methods like telegram and ' 

After getting appointment, the interview has been conducted face-t -face and taken I lac \ an 'I" a 

brief introduction regarding the objective of the study and why the re earcher was m tivated t 

study OevOps implementation practices and challenges, a well a the ex pectcd bcncfi t ' r thc 

proposed study. The researcher was taking some note while interviewing and u cd r c rd jlh 

smart phone recorder based on the consent of the interviewee. 

3.4. Data Collection Procedures 

3.4.1. Getting Research Permission 

Before contacting the informants, getting research permission from the appr priate b dic 

required. Addis Ababa University'S School of Information Science and Dcpartm I1t f 

Information Systems granted permission, and they provided supporti e letter t 

authorized offices and organizations that requested cooperation during data c II c ti 

result, letters were sent to the Ministry of Information Technology a well a th t n Ethi 

software development firms that agreed to take part in this study. Following receipt f th 

a 

f 

the letters granting permission to conduct research, 

Ethiopian software companies, followed by informants. 

the researcher c ntacted all I ted 
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3.4.2. Pilot Study 

After granted research permission, a pilot study wa conducted with a ampl ' 1_ purp . i 

elected respondents in order to test the validity and reliability of the pr p ed qu !-I Ii nnair 'i. In 

addition, it helps to ensure that the instruments are free of ambiguity and irr Ie ant it ms . I il t 

study also helps for controlling bias in data interpretation pri r t di min tin J th' sun C I til 

actual full-scale group. The pilot survey participant were elcct d fr 111 r lIr : Ih ar' 

development companies. Participants were works on so ftware devel pmenL and IT 

their companies. One to one discussion was held with the pil t study resp nd nl. I rior t 

distributing the questionnaires. All of the participants filled ut the qu'sti nnair " \ hi h 

indicated a 100% response rate of the pilot study. Once the que ti nnairc as fill'd lit th ' 

feedbacks were gathered from the participant. [n acc rdance with the pil t t st f' dba ks, til 

questionnaire was amended to improve the clarity f the que tion , minimize data int 'rprclOti n 

bias and increase the likelihood of success. In additi n t measure the internal f til ' 

questionnaire, a reliability test was conducted. Accordingly, r nbach's c erfi icnt alpha a ' 

used as a reliability criterion. Moreover, Cronbach' s alpha is the most common measures f the 

reliability of the internal consistency. As Norman (2003:2 19), thi c fficient ran Ie bctw' 'n 0 

and 1, with a high ·value indicating a high level of con i tency am ng the item . In i 'W r that, 

the result (0.813) obtained is greater than 0.70 which i the minimal alpha alue I pr ' th ' 

internal consistency and reliability. Hence, the Cronbach's alpha test i an indicati n that the 

survey questionnaire's reliability and internal consistency to use for the tudy as can be seen in 

the table below. 

+ Cronbach's 
Alpha 

.813 

Reliability Statistics 

Cronbach's Alpha Based 
on Standardized Items 

.822 

N of Items 

Figure 5: Reliability Statistics (Source: Own survey, 2022) 
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3.5. Data Analysis 

The analysis in the explanatory sequential design began with a quantitati . ur , stud , \ hi h 

identified statistically significant differences and anomalou re ult . The then ndu 't d an in ­

depth qualitative study to explain why these re ults occurred. r II win' thi . fir. I pha. , 

qualitative data were collected and analyzed. The econd, qualitativ pha. e r th . Iud i: 

planned to build on (or connect to) the findings of the fi r t quantitative pha c. 

As a result, descriptive statistics methods such as frequency di tributi n, mean al ul at i n, 

percentages, tabular and graphical representations are u ed t ummarize the 

quantitative data. Similarly, qualitative data was analyzed u ing themati anal , i" hi h 

involved organizing and preparing the data into theme [rom the beginnin' r data ' lIe ti n. 

The researcher rehearsed and edited this method of analy i to av id unnece sar int' rtn . Ii n 

redundancy. Furthermore, an OpenCode software tool with a narrati ve style was u. cd t . n lu 

thematic analysis, demonstrating both the practices and challenges [Dev ps impl<.:men tati n. 

Based on the results of the analysis and existi ng literature, the disc vcred pra ti es and 

challenges during DevOps implementation were inve tigated. Furth rmorc, LI . in ' the 

quantitative and qualitative analysis results, a successful DevOps implementati n guidclin wa 

proposed that can address the identified DevOps implementation practices and chall en 'C 111 

order to improve DevOps implementation practices in the Ethiopian ftwar indu tr . A a 

result, the use of a well-executed approach to evaluating the quality and acceptabi lit f a 

research result was regarded as a critical component of the information y tem re ar h pr ce . 

3.6. Validity and Reliability 

Data validation, according to Nahid (2003), is "a proce s that validates the c [th 

final data with a variety of quality attributes." Its goal is to ensure a particular degr e [ qualit 

by comparing, cohering, and completing the fo llowing dimension : rele ance, c rre tne , 

timeliness, and punctuality, accessibility and clarity, comparabilit , and mpleti n. 

Furthermore, in qualitative ways to analyze or control bias and e tabli h alid pr p ai , th 

triangulation method is an important methodological subject. Becau e the quantitati e data 
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questionnaire items were adapted from the literature, they were stati ti all 

the data's validity. 
alidal d I n fi rm 

In this study, prior to releasing the questionnaire to the actual participant., a pi I t . Iud \J 

undertaken to evaluate the reliability and validity of the questionnaire item . 'I hi . h Ip 'd t 

guarantee that the instruments were devoid of ambiguity and irrelevant item . Pri r I 'pr adi n I 

the survey to the actual full-scale group, the pilot re earch i al u eful ~ r nlr lIin I I ins ill 

data interpretation, and the technique of triangulation would be u cd. 1 hi en tail ed I kin ' al 

material from a variety of sources and putting it together to form a I lica l e planati n r 
concepts or themes. The member checking technique, on the other hand, wa u ed I r lurn Ih ' 

analytic results for a case study to the participants to see if they thought they were a urat . 

3.7. Conceptual Framework 

Because DevOps is a new technology that is an extension f agile the key hurdl 's to pra ,ti ' 

comprehend the concept and the implementation process. Each rgani zali n ha a uniqu ' 

environment and set of procedures, and each will confr nt unique pr bl m while implcmcntin ' 

DevOps. Understanding the issues that companies confront and how they attempt t addre 

them is critical. One key question that may emerge in thi s regard is, "What i the be t pra ti e ' 

that can be implemented in DevOps?" As a result, enterpri ses will be able t ere me these 

obstacles and successfully deploy DevOps within their organization. The re carcher pr 

conceptual framework for DevOps implementation to identify practices and b ta I s. This 

thought arose from our ideal concept and other literature. DevOp i a new 

software development businesses that aims to improve delivery by expanding agi lit practice 

within a collaborative culture. 

In the Ethiopian software development industry, fo ur dimen ions are requir d t id ntif th 

problems and practices of DevOps implementations. They include techn I g and t I , a w 11 

as procedures, people, and culture. CultUJe and people are more related t the managem nt 

perspective notion, whereas technology, tools, and procedure are more related t the engine ring 

perspective concept. As a result, the conceptual map is shown in figure 6 bel w. 
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• Technology and Tools : This component examine the techn I ' IC. and t I., that '\.,. i t 

the DevOps process in continuous delivery and c llab rati n b tween th ' d ' \ cl pm I1t 

and operations environments. 

• Process: Continuous delivery, continuou Ie ling, c ntinu us inte 'rati 11 , and . nlinlloll s 

monitoring are all part of the DevOp proce . In ftware de ' I pl11cnt, I v I S 

processes use agile practices. 

• People: DevOps team members should be skilled individuals wh ha a str ng abilit t 

improve their abilities through self-learning and team-learning. 1 cam m'mo rs sh 1I1d 

collaborate closely and help one another. 

• Culture: DevOps is a culture of collaboration am ng all team m mb r ·. I ' Ops r ' 11Ii!' S 

a new culture that promotes transparency and c ll ab rati n bctw CI1 I ' ' I I 111 I1t an I 

operations teams. 

Culture People 

, 
Management perspective ' 

D evOp S--------------------------------------- - -- -------- -
Engineering perspective : 

Technology and 
Tools 

, 

Process 

. . C t I Map (Leite et a\. 20 19) Figure 6: DevOps ImplementatIOn oncep ua 
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CHAPTER FOUR 

4. DATA PRESENTATION, ANALY I ,AND DIS SSIO 

4.1. Overview 

Based on the objectives, this chapter pre ent ana lyze and di u, 'e, data fr m 'ar it li S S( til . 'S 

First, respondents' demographic information i pre ented, u h as their cdu ali nal I', ' I, \\ O J k 

experience in software development and/or [T perati ns whether th ' ha ' irnl I m 'n l ' I 

DevOps, and how they have implemented Dev p in th II' cis 'filti ' 

analysis of quantitative data was presented first, G II w d b the pres' lltati n lin I anal ... i ... ( f 

qualitative data using the thematic analy i m th d, in aee rdan ' '" ilh 111 ' 'XI lanai )f 

sequential research design used in the mixed re eareh appr a h. I· II win' th '( mpl 'Ii n ( f Ih 

quantitative and qualitative data presentation and ana lysis phase, a c mhinatiol1 (r lain ,\;.1 ... 

discussed in order to strengthen and validate the tudy findings . hnall ,bas 'd n 111, findir1 ' S, 1I 

guideline was presented as an expert sugge ti n t impr vc th ' hall 'n " s (f' I) ' 

implementation. 

4.2. Demographics Information 

The researcher chose ten Ethiopian software devel pm nt firms to c ndu t n.:s 'ar h n til, 

practices and challenges of DevOps impJementati n. There were 14 I ta l in~ rmant ' \\ h 

received questionnaires. However, as shown in the table below, n tall 14 inf' rmants t k I '1ft 

in the study for various reasons. Out of 145 participant , 107 were full 

Table 2' Distrib f on of Questionnaires U 1 

Participants Total % Remarks 

Number of Companies 10 100 All elected companie are invol cd 

Number of selected Respondents 145 100 A ll elected re pondent rc eived the que ti nnairc 

Received Responses 107 73.8 Majoritie questionnaire are coli ted 

development companies. However, due to a ariel f fact r , it \J a 
nl al'l r'ahll ~ 

The researcher attempted to distribute que ti I1naire 
145 in~ rmant~ fr m ten ft\\ rc 

respondents. Eight of the 115 respondents pro ided inc 
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NB. The name of the selected companies is anonym u 
- give consent to mention their name in this re ea r h. 

4.2.1.1. Respondents" Educational level 

II I n 1 

Knowing the respondents' level of education all w the r ai' h I' t I ' I I' ss S 1 11.: 11 lin I -.W I1 Ill ' 

of DevOps concepts and their ability to tran iti n fr m the traditi nal \\'a f impl m 'nl1n I 

the new culture of working with new technology. ~ mpl y r i t th impl men! IIi n If n \\ 

technology due to a lack of education or a lack of pr per mana ' m nt. .' m ,tim 's til r ' is a 

knowledge gap of new technology due to low educati n I \\ tI s 

of working. If the company has a high-level of educati n laff, 1 I , impl 'm 'IHat i( n is 'itb 'l 

better or has some challenges due to training and w rk h p J ps r th r than u kn )\\ 1 

As a result, it assists the researcher in determining h 

implementation. 

du ' Ii n I ' 1 un '\', I '\ ( I S 

As a result, as shown in Figure 7, the majority f re p ndent in thi ' , lud 

which represents (N = 87), or 81.3 percent of all re p nel nt . Ma I r' d 

next largest category of respondents (N = 19), acc unling ~ r 17. 

Only one respondent (N = 1) has a diploma, acc Lll1ling ~ r .9 1 cr nl r ail r SI nd'l1ts. I hi s 

demonstrates that the survey includes personnel f vari u cel u ati naJ I ' ' I t 'nsur ' that th ' 

sample is well represented. 

What is your current level of education? 

Figure 7: Educational Level of the Respondent ' 

. D'ploma 

. Dogrea 
• Ma I ~" dl gr a 
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4.2.1.2. Respondents' experience or Service Year 

This demographic information assists the researcher in determining whether the (; , I (; ri r 
oftware company employees influences DevOps im plementation pra ti C ' . I·i 'ur ' t., 

respondents' work experience in software companies. According to the data, ncar! 4 .1 

of respondents have two to five years of experience, accounting ~ r 4 r th ' 1 7 r '~ p nd nts. 

Around 31.78 percent of respondents have six to ten years of experience, 

the total number of respondents. Approximately 20.56 percent of all re p ndcll t. ha ' . r 'd r r 
less than two years. Furthermore, 7.48 percent of respondents have m re than tell 

experience. This implies that respondents in the survey had ufficient experien ' in s !twar ' 

companies to understand DevOps implementation practices and di fficu lt pn 'ss's in th ' ir 

software companies. This demonstrates the sample's repre entativenc . I II thi s stud . 

Furthermore, it helps In determining the impact of employees' ervicc cars n I ' ps 

implementation success. 

How many years have you worked in the software development 
andlor IT operation field? 

Less than two 
years 

. 2- 5 years 

. 6 - 10 years 
More than 10 years 

Figure 8: Educational labels of the respondents (Source: Own survey, 2022) 

4.2. Quantitative Data Presentation, Analysis, and Discussion 

Th' . d d' es quanti tat ive data. A 
IS section presents, analyzes, an ISCUSS 

. . from I 07 in ~ rmant . 
data presented here was gathered via a questlOI1J1alre 

gathered was valued in order to demonstrate the practice and 

tat d, all r th ' 

II r th d ta 

r Dcv p. 
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'mplementation in the selected Ethiopian software companie I. II ' I " 
1 ' wing 11 ' qu 'sll 11 f lr\\ ar c I 

to the respondents, the major points of the finding are di cus ed brien , in Ih f II "In I 

ections. The first two sections focused on the re pondents to as e Iheir familianl "ilh 

DevOps practices and challenges, as well as to ensure that the selected (', ' d .twarc mpanl., hi! 

practically adopted DevOps and how they implemented their service In a rd. n \ ilh Ih 

needs of their customers and markets, 

4.3.1. Implementation of DevOps in the Software Companie 

Discussing DevOps implementation in software companie is critical I d Icrminin I ' l11pl 

exposure to the DevOps concept Figure 9 depict re p ndents' Dev p. impl 111 ' I1tali n In 

software companies. According to the graph, nearl y hal r r the resp nd 'nlS (~ .4_% , ( .. 

approximately 70 responses out of the total l'1um bel' r re pondent \ ha 

implemented in their software companies. The remaining survey resp nd 'nl s r 'pr 'S ' 111 

approximately 34.58 percent of those who have fully implemented Dev ps at Ih ' ir so ft (II" 

firms. This implies that survey respondents had a so lid understanding r De 

practices and challenges in their software companie , Jt also helps 

implementation practices and challenges in the Ethiopian ftware devel pmcnt industl' , 

Have you implemented OevOps in your software company? 
.Fully implem nt ed 
• Partially Impl m nt d 

Figure 9: Educational label of the respondents (Source: Own urve .2022) 
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4.3.2. Methods of DevOps Implementation in the Selected oftware 

How does your company implement DevOps? 

ol11panies 

This question was presented to respondents 111 order t determin h \ Hhi pian S l it",\( , 

companies have implemented DevOps. The researcher atte t t Dc p. impicmcntatl( n tn th 

elected software companies and is interested in expanding it u e. Acc rding t) I ahl 4, 1 ( " '11 

respondents who have implemented DevOps in their organi zati ns need t in r 'as' th ' I '\ 'I 

automation in testing by documenting the procedure for c nfiguring and m( nit ring s 'rvi ' 's . 

implement DevOps in their company, 15 .7 percent of resp ndent ' s ft warc mpani '~ lI~' I '\ 

and Ops pairing to form one team and earl y incorporati n f ps int Dc pr ~' ts. 14 .9 P '\ 'nt 

of respondents said their company implements Dev p by incrca ing ps 

teams, particularly in outsourced operations. In addition nearly 14.2 percent r r'sp< nd 'Ills sai I 

their organizations are implementing DevOps through rgani zati nal tru tural 'han I 'S, Sl1 'h tIS 

the incorporation of feature teams. The . remaining resp ndents dcscrib \ h th ' ir '0 1111 an 

implements DevOps by forming a DevOps team and implemcnting infrastructur '-uS- ' d', 

Table 4: Educational label of the respondents 

How does your company implement OevOps? 

Ho.w Qoe:sy.our ,co m pa ny 
ImPlemeht D ElVC)p S?a 

'i'r , ,' r: 

Total 

1 . D ev a n d Ops parin g to 
ro m, on e team 

2. Formulati ng D evOps 
team 

3. Employin g 
Infra structu re-a s- co d e 
practice ' 

4. Early Incorporation of 
Ops in .?e~rojects 

- 5 . Increase competence 
of Ops in D ev teams 
espec ially in outsourced 
Operati on s 

6. I\J~j;;crease the 
level of automatio n In 
testing, dDcumentlnQ th e 
procedure for configuri ng 
an d m onito ring s rvlc es 

7:Th;;UQI10rganizatlon 
structura l changes 9 
Incorporation offeatul e 
team s 

a . Dichotomy group tab ul ated at value 1. 

42 

34 12 I'lli 

21 78'111 

42 1 7 

40 149'111 

51 190'111 

38 14 2 

268 

,. 

4 7 7 
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4.3.3. DevOps Implementation Practices 

Organizations are implementing a variety of DevOp practice in rder t implif th ir 'i 1t \\,11 

development processes. According to several researcher , Dev pia ultur '. p ' pI .. In., ... 

technology, and tool combination that enables cross-functi nal c lIab rati n bCl\\ " n ., It\\ ill ' 

development and IT operations teams to accelerate the delivery f chan 'es mad ' I rc-. i I i II I 

ystems and to operate them (Nagarajan and Overbeek 20 18). De p, i. ass iUl cd \\ ilh I th 

technical and non-technical practices, which are comm n c lI ab r li v pra Ii '~ im lh in I 

people interactions and processes that ani mostly automated thr ugh the us ' r I ' 'Iln )Ic' an \ 

tools supported by the DevOps culture (Lwakatare et al. 20 19). There are r ur dim ' Il "i ,, -. in thi s 

analysis that investigate DevOps implementation practice . The e arc the pm ti es r I ' 'hnc It I 

and tools, process, people, and culture. All of these dimensi n will be di s uss'd <lI1d anal I \ 

briefly in the following sections. 

4.3.3.1. Technology and Tools Dimension 

In terms of technology and tools, DevOps implementati n practicc ' in Iud ' d' \ Ie m 'nt 

automation, software configuration management tool Dcv ps en ir nments, isslI' Ira kin I 

tools, and DevOps technology capability. Table 5 ummarizes the pra ti cs 

implementation in terms of technology and tool dimen i I1 S, which arc further di ' U " 'd in lh ' 

following section. 

Table 5: Technology and Tools Dimension Practices (Percentage distributi 11 and Mean) .-
DevOps Implementation Practices Strongly Agree Neutral Disagree Strongl ~lea n 

in terms of Technology and tools Agree 
Di agree 

Deployment Automation 35.5 40.2 \5 .0 8.4 0.9 \.99 

DevOps Environments 32.7 35.5 24.3 24.3 0.0 207 

Issue Tracking Tool 52.3 30.8 10.3 4.7 1.9 \. 73 

Software Configuration 33 .6 44.9 16.8 4.7 0.0 1.93 

Management Tools 

DevOps Technology Capability 39.3 21.5 14.0 0.0 2.24 
25.2 

'--

Source: Own survey, 2022 
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The technology and tools dimension was created to learn h w t h I 
ec n g and I '" 'an mt n ~:n 

and simplify the processes of successful DevOps implementat' . f . 
I n In S Iware dc\ ' I m nl flfm s 

agarajan and Overbeek, 2018). Practices in technology and tid' , . h . . • Imen. I n a ' a ... 1 'nill anI 
impact on successful DevOps implementation. The maiorl'ty f d ~ re p n en!'. a 'fe I that 
technology and tools are important, particularly in their Dev p w kO ' . I r \ . Ol11panlc .., 11at u ... c 

the right technology practices have a better chance of gr wing their dail pcratic n ... \\ 1111 ' 

remaining competitive in their industries and markets. One of the 111 t c mm n in 'ntic n., that 

have provided a means of improving day-to-day corporate operati n. i. Ie hn )h, I) '\ ( I ~ 

tools and practices provide appropriate technology support f, r . u ccss f'ul I) , ( ps 

implementation. The aggregate mean (mean of the mean) re ult f, r the te hn 

dimension practice is 1.992, putting it in the agreement categ ry. 

The majority of respondents (52.3 percent) strongly agreed that their s ftwar' d' 'I pm 'nt 

companies used issue tracking tools based on the technol gy and tools dimcnsi n pra 'li ' S it '111 

questions. This suggests that Ethiopian software devel pment companies usc i" u '-tra kill' I) Is 

during the software development process. Tracking i sue is a c lIab rative pr 'SS . For an 

process to be successful, each team member must be aware of and understand their r I ' and 

responsibilities within the process. Once issues have been identified, the head f' I r dll I 

development must assign them to team members and drive olution. Thi is th ' ben ,fit f' issu ' 

tracking tools. 

Furthermore, deployment automation, including DevOps environments, i a Dc p ' appr a 'h in 

the deployment pipeline that aims to eliminate or reduce manual system hand r fr m the 

development team to the operations team. The majority of respondents agreed that del'll 

automation, DevOps environment management, and software configurati n mana em 'nt t I ' 

are used in the software development process by their software devel pm nt c mpani',. 1 hi 

agreement certifies that all employees in their oftware development c mpan 

DevOps tools and have a solid understanding of DevOps technology. 

under tand 

As communication and collaboration, continuous deployment, continu u deli e , 

planning, automated pipeline, and quality assurance are all conceptual clement that d 

ntinu u 

rib th ' 
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ornplex phenomenon of DevOps, the process dimen i n that 

po sible to achieve. 

4.3.3.2. Process Dimension 

ill e anal)/cd hel \\ h.1 n 

DevOps implementation practices In terms of pI' C d' 1m n i n In III I ' .( nlinll HI" 

development, continuous testing, continuous depl yIn nt and d li ver. anI OIH IIH It Ill .. 

integration, monitoring, and feedback. Table 6 summari ze th ab 

discussed further below. 

Table 6: Process Dimension Practices (Percentage di tributi n nd M .11 

OevOps Implementation Practices in Strongly Agree Neulral OisllJ!rcc 

terms of Process Agree 

COltillOIS Development Process 55.1 33 .6 4.7 5.6 

Continuous Testing Process 49.5 29.0 13. 1 8.4 

COltillOUS Deployment and 50.5 33.6 10.3 5.6 

DeUvery Processes 

Continuous Integration, Monitoring, 38.3 38.3 15.9 7.5 

and Feedback Processes 

Source: Own survey, 2022 

.... 
Slr .. nJ!l~ ;\I t· II II 

Di'iIlJ!I"t·t· 

0.9 I .M 

n,() I !l0 

0.0 1.71 

0,0 1.').1 

DevOps is a set of practices that aim to produce err r-free rt arc hile als sh rt 'nin , th' 

lime between committing a change to a system and it impl cl11 ntat i n. 'I h ' D '\lOpS In ·th I 

consists of two practices: (1) collaboration between dey I pmcnt and p 'rati n ... : and 

management of the deployment environment and aut mati 11 in agile en ir nm 'nts Pr c ... s 

dimension practices have the greatest impact in a ucce implemcntati n. 

to survey results, the aggregate mean (mean of the mean) ~ r th pr e 1.77. pia 111 

it in the strongly agreed category. This implie that th maJ rit r Fthi pian ~ ft\\;u' 

development companies have well-defined practices 111 thc c ntinu u d \ el pm ·nt. tcstll1'. 

deployment, and delivery processes, as well as continu n. m nit rin'. and ~. dh" " 

impkm ntati 
On the process dimension practices, the main comp nent r 
~ . . 

contInUOus development, continuou te tll1g, 
ntinu u d pi ment and d Ih ·r •. 
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ontinuous integration, monitoring, and feedback. According to th d ' ' . c ere P n ent.. th maJ IIt\ )\ 
oftware companies (55.1 percent) use continuous development· aim tall r.t\\ are . 

II e mpani " 

use continuous development in their software development process. Continu u, dc cl pment i, ,\ 

oftware development process that includes several DevOps proce e , u h as ntinll( lI ' 

integration, continuous testing, continuous delivery, and continuou depl yment. 

As shown in Table 6, the continuous testing process accounts for 49.5 per ent r the s ft\\ ~II • 

development process, which is one of the most important aspects of en, uring pre du t 411ulit 

before it is deployed to the end user. The goal of continuous testing is t pro id ' qui 'k and 

continuous feedback on the amount of business risk in the most recent build, whi h is us'd te 

determine whether the software is ready to proceed through the delivery pipclin ' at an 

time. According to the findings in Table 6, 50.5 percent of re pondent tr ngl agrc' that me st 

software companies use continuous deployment and delivery proces es. ntinu us ocpl III 'nt 

and delivery is a software engineering approach in which team pr du c valuahle so ftv <If" in 

short cycles and ensure that it can be released reliably at any time. ontinu us 0 'plo III 'nl is tI 

DevOps practice that complements continuous delivery by automaticall y depl In ' n 'v han· 'S 

to production. Furthermore, continuous delivery is a Dev p practice 

maintaining a software solution in a releasable state at all times. 

n 

The components of continuous integration, monitoring, and feedback pr ce ses recei 'd equal 

responses in the Likert scale of agree and strongly agree, accounting ~ I' 8. pCI' ent f all 

respondents. Continuous integration is a DevOps technique in which developers Incrg's c de 

into a versioned source control repository on a daily or more frequent basi . 

monitoring is a stage in which the operational variables of the entire De p 

included. This is the location where a large amount of critical data about the applicati n" u 

arc 

saved and meticulously prepared with the goal of di scovering areas of err r and b ervin· th' 

current patterns that include the application. Customer service receives immediate fe'dba k fr In 

customers about a product's features and causes them to change accordingl . Thi , an pr id' a 

d · 'faduall 
reasonable idea of the software applications that should be u e at van u 

improve this product for a product-controlled organization, 
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4.3.3.3. People Dimension 

In termS of the people dimension, DevOps implementation pract' . I d ' . . . Ices mc u C learn ( r 'anllall n. 
ontinuous learmng practlces, competent and capable e I . . mp oyee , and qualified I " Or'" 
employees. These practices are summarized in table 7 and di scu sed further bel 

Table 7: People Dimension Practices (Percentage di stribution and Mean) 

DevOps Implementation Strongly Agree Neutral Disagree Strongl MClin 

Practices in terms of People Agree I)isllgrcc 

Team Organization 54.2 37.4 7.5 0.9 0.0 I. 

Continuous Learning Practice 50.5 36.4 11.2 1.9 0.0 164 

Competent and Capable 45.8 40.2 12.1 1.9 0,0 1.70 

Employees 

Qualified Employees with 19.6 41.1 26.2 12. 1 0.9 w. <I 

DevOps 

Source: Own survey, 2022 

DevOps is based on the concept of bringing together people from development and op 'rali( ns 

through a collaborative culture. DevOps allows team member to have a cros -functional ski ll s 'l 

because DevOps implementation teams are made LIp of many trained experts, SLI h as d' 'Iop'rs, 

quality assurance, and IT operations. These cross-functional kill s include all of th ' ari LIS ski ll 

sets required to complete an end-to-end task for a software product or ervice. !\ a re LIl t, P' pi ' 

are critical to the successful implementation of DevOps. Continuous learning i iewed as a 

process rather than an event that occurs only once in a lifetime. Organi7ati n" ma need t 

develop a well-organized and structured learning strategy fo r their emplo ee and en ,ineer in 

order to improve their knowledge of the DevOps implementati n pr ces . Th ' ag 're 'ate mean 

(mean of the mean) result for the people dimension practice i 1.807 , whi h i la sified as 

trongly agreed. 

Most respondents strongly agreed that their software development c mpal1lc. L1 . ed team 

organization, continuous learning practices, and competent and capable empl ) cc 

team in the DevOps implementation practices in people dimen i n item quc ti n ·. Furtherm re. 

the majority of respondents (41.1 percent) agreed that their ftwarc dc' I pm 'nt m ani 
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have qualified DevOps employees. According to empiric I d . a t l m Ie lh n half ( f I 
(approximately 54.2 percent) strongly agreed with the practi r · 'a . . . 

I nllin I team ., In ~( It" Ir ' 

development firms . Because there is good collaboration and l11m uni ati 11 a lOS., the t ,lIll • 

team organization aids the development and IT operation prv ... \_." ,," ; ~ In n \\' n.: t.: \ d Ol m 'lit 

4.3.3.4. Culture Dimension 

In terms of cultural dimension practice, DevOp . I ll11p l11 nt ti n pm ti 's In 'Ill \ , 

communications and collaborations, DevOps It I d cuura un cr tandin ) inn v'lIi n UI i\ <: r" , all I 

cultural capability practice. These cultural DevOp pra"ctl' al" " " - ul11m aril I in tuhl' R ,1111 

discussed further below. 

Table 8: Culture Dimension Practices (Percentage di tributi n and 

DevOps Implementation Strongly Agree Neut:ral Oi agree ~') trl)lIl!l l -
telln 

Practices in terms of Culture Agree Di1lllg l"l'c 

Communications and 46.7 45.8 6.5 0.9 0.0 1.62 

Collaborations 
-

Cultural Understanding 33 .6 46.7 15.9 3.7 0.0 190 
-

laaovation Drivers 29.9 37.4 27. 1 4.7 0.9 2.09 

Cultural Capability Practice 15 .0 48.6 33.6 1.9 0.9 225 

Source: Own survey, 2022 

DevOps implementation begins with culture. A cu lture [ in~ rmati n harin' hara t ·ri/t.: ~ 

DevOps, and information sharing has enormous potential £ r impr mg 

i important in every organization because it affects how empl 

for ensuring the quality of the end product (Alok & Ziado n, 2020 . D 

a practice and culture that fosters strong collaborative b nd b twe n 

ultur' 

nsihl' 

IT operations teams across the organization. The aggregate m an (m an r th 111 an r<: ult fI r 

the Culture dimension practice is 1.965, placing it in the agrecmcnt impli '. that 

Ethiopian software development firms are well-versed in De ultural pm li t.:.". 

As a result, 46.7 percent of respondents strongly agreed lhat ml11uni ati n and lIab rali n 

are commonly used across teams in their software companie . ml11uni ali n and 113 raIl n 
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.. c tabli h d in D 

and di tributing r 

impl m nl Ii n I blin le.1I11 

here i ' cn ugh cu ltural und r landin) and L1llural 

IJre ' mpanic . Thcre are al dri 7 per cnt) in 

U. DevOp Implementation hallen e 

10 \ ari u hallcngc 0 

lei pOlenl c mpanics . 

n 1 al v < 

id nlifi d 

I led t tcchn I gy and 1 Ih impl m ntali 11) 

lhilit and undcr tandin J and r Jani za li nal ultllr s. 

H.ll. Technology and Tools Challenge 

1)C, p ' dc cl pm nt pipclin i ~ Lind n tl t hl1e 10 ' 

I len • c mmunicati n, and Ii a rali n. 

lc\opl11cn t, te tin g, d pi ym nl p rali 11 , and 111 nil e rill , 

Ii i ult ta 'k f r devel per In m'l1 ta li 

umstancc . 

T Ie 9: Tcchnol 

Ag ree 

PI technology and tools 8.4 

b 12.1 

rdin' t the findin g In Tabl , u In 

len Ie ~ r Dc p impl m ntati n. In r 

ndent t thi item d 

'111 al ~( ,1I11c 111 II 

n 



impl that u in J t hn 

I: in ·thi pian ftwal'e d 

uOIlic. ! be Ived thl' ugh t hni al tr. inin ' . 

Ix:\ p technology and t ) \i hi h i in th \ same ran c 

"hi h i cia ified a n utral. th 

I \ ps (29.9 percent) a hall eng G r ps implcrn nl lion III 

I pm en! mpal1le . 

. 3.3.2. Process Challenge 

Or has apr ce G I' impl m ntin an d rr m th . he innin' III Ih 

cr us challenge 

r. hi ,her-qual ity and m I' 1\ 

tlnns of the rgani za ti n i r quired ~ ru ss ul I 

':i ult ics f the Dev ps impl 111 nlali n pr 

Ops implcmentali n PI' ce lude inl ralin' t ' <JI11S alld hr "kin ' lIhm II 

11Ilmcnt . The j urn y beginith e la Ii hin ' a 

lOess c m pan . nder tand i n n s ibilili' ~ ( f \\h r 

.111 n ' b 'gins, and h w th an b t int · 'rat ·d t ,· ther. i Ih 

.f rs implcmentati n pr ce 

Ilt t) and aut mati n ar ntral t th 
n \\ . I h 

n I in th d vel pl11 nt-



ntinuous development, integration, testing monitoring feedb k d I' , ,ac, c I\'er), 'md 

Tbi DevOps implementation Iifecycle proces increa e the mplc il) 

mplementation. According to this understanding, increa ing the c mplc it f Ihl.: buill I r 

n DevOps implementation is a challenge for the elected Ethi pian . f'l . . S \\ .If 'mp.lnl • \\ III 

I .1 percent strongly agreeing and 26.2 percent agreeing. Ilowe er, appr . imalcl . I r III 

~r respondents are neutral, meaning they neither agree n r di agrec. Rcsp< ntknls' II 'ulr.tlil, 

mdicates that they either do not understand the proce ing lifecy Ie of J)c\'Ops impl '1ll1:1I1.llioll 

or are under managerial bureaucratic pressure and are afraid f the c nscqllcn "s I h ' , Ihl:r i \I 

that respondents strongly agreed on (11.2 percent) and agreed on (29. ) is ada! 1'lIi, II , ,,1111' Ih~ 

aggregate mean (mean of mean) is 2.945 , which i rated in the neutral calc 't rand III Ii ,III: ,I 

high level of consistency. 

4,3.3.3. People Challenge 

One of the most difficult aspects of the DevOp implementation pr cess is th' hUlll'lll ·"1 ' I 

the people, which include understanding the D v ps c ncept. impl\!m 'nlill "ilh ,11,111 

members of the DevOps team, obtaining management support. and 'uinin I I n I ' ,inn,tI 

experience. The most critical challenge for Dev ps implcmentati n has h' 'II I 1'1I1t11 ,I ill 

various literatures as a lack of collaboration and c mmunication. De c1 pers an I II III 'rali, n 

tearns do not share common goals and plan making appropriate communi alioll lilli ult ,Ill I 

re ulting in software delays (Katal and Dabi ya, 20 19). When peoPl\! OIm' fr III lill'r 111 

professional and personal backgrounds, it can be difficult to communicate cfIC li,,:I) :\ ,r lin' 

to Table 11 , 37.4 percent of respondents agreed that nc f the maj r hallen 'C' f r I '\ ( I 

implementation is a lack of professional experience. 

16.8 percent of respondents strongly agreed that p r management has the 
lenllal te illl ,I 

P 0 
. f re p ndent (0. per 'nl \\cr' n 'utr II in 

roper evOps implementation, while the majont 
ofli . . . ' h II Th' al nc indi al' tlhll Ih' 1 '\ ( P 

ermg any suggestIons for addressJl1g thl c a enge. I 

organization team in Ethiopian software devel pl11 ent mpanic. fa . ., mc h.11I 11\ 

de~ d' b tru t th ir future benefit . 1 h ) 
en mg their leaders as bureaucracy 

d' P'r\ mana' 'd, 1\ 
I oriented and lose sight of their goal if th ar n t pr c 

man r mutual pcrali n. \\hi hi .1 
agement will be unable to create a cultur 



because it reqUIres people to evaluate and r arr n 

organizations, and clients. 

th Ir p I l:pti n.... f Ih 'i , t IIll • 

Table 11: OevOps Implementation People ChalJ en c Pr nla' di tributi n '\n I I III < , 

OevOps Implementation People Strongly Ag ree Neutral Disagree Strcln~l~ 
-MClin 

Challenge Agree Ui ll~rec 

Understanding of the I\,2 24 .3 22.4 26 .2 15.9 ~ . II 

DevOps Concept 

Getting DevOps capable members 12.1 33 .6 23.4 2 3 (: S ?7 

Obtaining management support for 16.8 30.8 
-

24 .3 2.4 5.6 -2.76 

DevOps Practices 

Finding experienced professionals 20.6 37.4 24.3 15.0 2 ~ 2.11 

to support DevOps Practices 

Identifying The responsibility of 9.3 3 \.8 28.0 23.4 7.5 ~ . g K 

DevOps between the developers 

and IT operations 

Adopting Employees' mindsets to 15.9 35 .5 27 .1 16.8 4.7 2SQ 

achieve successful DevOps 

implementation 

Source: Own survey, 2022 

People face challenges such as psychological afelY and r I rin a uitur ' r \11I .., t. In thi .... H'i " 

leadership behavior drives the tran formation and er 

implementation process. The major challenge , acc rding I lhi und 'r landi n l
• ar ' \\ a 'S t 

Investigate how the team perceive th rgani zali n' p r~ rm an in terms of ali 'nment. 

accountability, autonomy, empowerment, and fee ling upp rl d. m' f th ' 

for this research look at dynamic learning and c n tru ti e Il ab rati n. ut hasi 

emerge from the flow through the len of cu t mer ~ u and aluc lream thinkin 'ah lit II ' Ill " 

lack of capable members (33.6 percent agree. The di rIi ult i in lu I' th ' I 'n'rati n. r l: lpt. 

and review of feedback in retro pecti ve . 

This is due to a lack of clearl def! n 

implementation process. The adoption f empl ' mind I I 

I . Vo durin th' 

ful I \ 
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implementation is the other maJ' or challeng , l' th p r nl a I I ' In I and I . 'I' I1t 

trongly agreeing. As a result, as 56 percent f th findin I . in tht: publi h'd alIi I ' indi .It , ' 

lack of skill and knowledge i a significant hall n I In s' 

mindsets in various software companie (Y iran and Yil 1, 17 . : m' rga nilllli ns h k skIll' I 

employees because implementing DevOp pI' cti n " itat s b th d ' I pm ' 111 an I I ' I'ali n 

kills and knowledge, as well a a mind t hift. 

4.3.3.4. Culture Challenge 

The most difficult challenge for mo t ftwar 

and practices is culture. In the val'i 

knowledge and understanding f th key 

mp n1 n th P th t I p!. impl m 'nta ti n 

lh '1" is a In'k r t 'hni HI 

Ii 11 I and J.. ' 'n ' fit s and 

challenges of implementing DevOp . Many l' anizati n la k th 11 ' 'ss Ir training and 

motivation to learn DevOps, and pe pi I in th ir twa r 'x p 'I'ti s " r 'tllin I n 

slew of issues. Criticism practice have highli dlt d % I' qu 'n as a ' J'iti 'al hall 'ng' that 

harms the DevOps culture in the publi hed lit ratur (Mu hammad t 31. _0 2). hlmnin I 1I1tllr' 

frequently focuses on punishment, bad fight , fin) r p intin , an I n<; 

that lead to destructive behavi l' , cau ing fricti n in th rkpl a '. 1 h ' m st ' I'iti al iSS ll In 

implementing DevOps in an oJ'ganizati n i th at p pi pp attitud" that aI" t I i al l an 

impediment to organizational change ucc 

During the implementation phase of DevOp , the w rkin ultur han Ie . Bc au 

cu lture in and of itself, it collides with the exi ting w rk cu itUI' durin im plcmt:ntati n. han) " 

as previously stated, is difficult. Employee mu t de t a i mifi ant am unt f tim' 

assimilating into a new culture. W rking cultur tran Ii rmati n 1 11 a 

result, as a business owner, you mu t addre thi 1 U beii r full impicmt:ntin) Dc p ' In 

your software development proce . You can begin ith mall De p trainin) pr ram 

your team on board with the concept. Bui lding a team f PI' -De p innucn cr. within th 

organization is always a good idea. 
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Table 12: DevOps Implementati on ultura l h II n' ' I d h ' r nt'l 'e Isln lItl n.1I1 I I .11' 
-OcvOps Implementation Cultural Strongly Ag r Ne utral m H~rcc S t r"n ~ l ~ 

-,--
\ 1\'1111 

Challenges Agree I>i ll~ r\'\' 

Acbieving Compatibility between 14.0 29.9 27.1 27.1 1.9 "27.1 

DevOps and legacy system in the 

organization 

Changing company culture to 19.6 37.4 23 .4 159 .1.7 2.'17 

support DevOps implementation 

Communication and collaboration 6.5 -39.3 2 1.5 23.4 9.1 2,1)0 

between the development and IT 

operation team 

ource. Own sUl vey, 2022 

According to the respon e the maj ri ty 

compatibility between Dev p and I ga y 

DevOp implementati on in ~ thi pian 

were neutral or disagreed with the chall n 

2.7, indicating which is the hi gh valu 

companies, 1.9 percent and 14.0 percent 

One of the most difficult chall enge (7.4 p r 

9. r'l" enl 'Ig r 'I Ihtll 'I hi 'vill I 

r 'an i/.ati n is a Ilwj)r 'hall '\1 I ' ItH 

'\ ' 'IH of I 'sp II I 'lib 

an (m till r thl: III 'a ll I 'suit is 

hallel1 , ·s ill I ~ thi pian soft",-II ' 

111 pan ullur' I supp It 

DevOps implementation. The maj ri ty a r 'd that th i ' is th' 111 t diffi ult is lI' 

in implementing DevOp in Etb i pian ftwarc mpanl 

19.6 percent of respondent str nglyagreed that hangin 

implementati on was a major challenge. Thi chall n' I t 

mpan ultur' t .,upp rt I ' \ 

~.47, \.\hi h i 

upon rating category of high re liabilit . Furth rl11 r , mmunicati nand Ila rati n ar' 

major issues in DevOp im plementation becau , a th r 

i a combination of two department , but u 

communicate with each other. 

operations teams are viewed a a challen e 

re pondents agreed that thi 

mean 2.9 of thi chall enge till indi at hi h 

Ii cr 

111 nt and II 

nl f re p ndent . I he maj rit 

I11pani' : h \\ Hr, th 

r n utralit d n th r 'sult 

S2 I P 



neutral (21.5 percent) and di agre d 2 .4 P I' nt r p nd 'I II ' I, . . 11 . III lhal Ih 
implementation management y tem ha 

bureaucratic issue indicate that the mana 

brought about by DevOp implementati n 

trad itional work culture ha th p ten ti al t 

ur au I. li I .... U .. . Ih 

' ith ' r It! k... nli ill th h'1I1'" 

th qualiwti\ anal s", I I \\ . I Ih It 

mana I ri l si 

4.4. Qualitative Data Pre entation, Analy i ,a nd Oi CII . sion 

A qualitative data analysi i carried ut in add iti n t th quantit 'lli\ ' stlld It SUI I I 111 'nt Ull I 

complete the survey finding. A a r ndu l d \ ilh Ihr " I ' 

leaders and one developer team lead r at th II' 

info rmation about DevOp , effective impl 

helped in the discussion of Dev p impl m ntati 

[technology and tool, pI' ce 

oftware development context. A a I' ult, th 

coding, as shown below. Pattern ace rdin t 

a rigorous process of data familiar izati n data din I an I th 

, 1111 Hni 'S I( 0 ' lui I ' 

I I' )bl ' illS . h ln h ' ll11 I" it 

Because there was a vast amount f interview mat ri al t mana ' , th' r 'S 'al' h 'r d' ' id 'd t us 

open source software to analyze the in tervi w thcmati all . 

As a result, the researcher gathered actual data fr 111 Ethi I ian ft\i aI" mpani's that 'Id pt 

DevOps. Interviewees could wander fr m the qu ti n , and th inter i 'W 'r uld \i idl.:l1 r 

deepen the topic by asking fo llow-up que ti n . Th ' red man th 'm , . after 

reviewing the interview transcript . The practic and hall n 

selected Ethiopian software companie weI' the hi gh 1'-1 

Figures 10 and 11 depict the thematic map and th ubj 

technique. 

4.4.1. DevOps Implementation Practice 

addr 'd 

OevOps implementation trategie are idel u d in a nUIl1 r 

nt in tll ' 

a rcult, 

th' qualitati\c 

Ethi plan ft \\ ar 

companies. The researcher gathered infOl'mati n thl' ugh int Ie\., with 111 pan c ' uti\ 
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ut th pr c dur nd 

h \ n in Figure 10, and th 

R 

ur 

B ic nl me 

Involvement of 
cu tomers on the sprint 

plwmingllnd 
retrospect ive, 

Ajplc methodology 

O .. ilyScnlm 

GitLab, Jim nnd Jcnkillb 

Knowledge sharins 
between tcam~ ond 

employccs 

pair progmmming 

Collllborntion lind 
Communication 

Sprint Planning and 
dllily serum meeting 

Cr05s-tcam collaborat Ion 

Fast Feedb3ck 

10: De p impl m 

p I1d I1t d that 

I1h n 

ntati n pra 

ps i III plcl1lcnul i 

cd ., . 

) r .UU.ll/l I h 

ti 's rel ated t 

p 111 ,th ds lead t a 

h ft" ar 

'dh~1 k 

I tl 

f r 'pr' ' Ill lI il n 

Ii, il i , I 

. 1111 nt.tl 



m h' ni in Ih r 'oninlli n, in 

lin , 

kar ad 

kalLlr ' 

cpl 

I h ' r ar 

Ih ab ilit 

li~ 

cnSLl r ,- that 

. ,1\\ m( I 

primal I ll'lit ( I I 

, t ';1 h I I , 

I( pm ' 111 an I I'll ( I km 

PI' r t u ' S 'l nd an h 

o s i th 

111 r hi h I 'a Is to ill1j)I()\ I Ilal )J.lliOIl .1111 

111 ;IS , '1Iosi ' li\ ' • 

rdin , t 

J n1 ' 11 and ' I lli 11,1i silos II' '1.,111,11 

and ' 

\\ ith a di apabilili' , 

a h S I ami fi all ns I I th' '111i, 

prin ipl u 1 

Co lllr' . Furthcrm , f Ih " 

leam ar' abl' 1 blain carl . inl 11\ II III 

h 0 id . in lh' nt '11 I 

nil', li n \\ ith a III II 

t mil th ct d m 111 



rdi n I th ' 1'1 11 II \ l: 111\1 I m 

\! i ftl I t 

r ·rl: 1 t the ntinu th 's 

r and the 

n ' l: . . i late: \! 11 -

ena I'd h an rfi css I 

\\ Hu re . 

pn 'edur '. n t nl b n ' fi t the 

nlributin ) I til ' im 1 \\ III 'i ll 'l flll j) '\ ()1 I 

4.4.2. Dcv p Im plcm ntation ' halll n gl's 

n II' 's ' IHs l ll'lqU . ( I sl il I i ll III 

I I 'lir' II d pi ts th ' r 'sults o f" lh ' Inl 1\ 1' \" . \Il I (Ii 

1"1( 111 til • 

tllf (! r °nt on traint 0 al i 

rnca nin . rdin 1 t th ' mUl l lt 

Il adi i nal d' cl 

a I 'suit. \\ i th a 

dl fli ult 

111 111 uni uti n nd t ' .1111\\ Ik is 1 11).1' 

'\a 

d h 
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l3a i Th me./ 

Resistance for new culture and 
technol gy 

Culture of collaboration and 
communication between teams 

Misunderstanding of DevOps 
environments and cultures 

Lack of organizstionnl 
commitment to change 

as~ociated with DcvOps culture 

Misunderstanding of 
responsibility and role 

The lack of expertise in the 
industry 

Lack of training and exposure 

Skill. Experien e nnd 
knowledge gap 

Using the right tools efficiently 

Adaption of new tools and 
technology 

Identifying separate tools set for 
dcv and ops team 

Moving from traditional 
development to the DcvOps 

DevOps infrastructure and 
applications with comple proce s 

Configuring tools and technology 
for the DcvOp process 

Pi 'ur II: 0 impl m nl li 

r 'anl7lng J h III 

ulture lIeng 

CbaUen 

111.1! ic 11 



It was also noticed that communication between the two gr up rna be mi in' if it tak '. pia 

solely through electronic systems, resulting in delay in re p n time 

conversation is difficult to replace with digital technol gie. !\d pti n ai ' 

emphasizes cultural issues. Deep cultural attitude adJ'ustment a e h' h . I b r nece ar, v I ml'lt 
difficult given the company's deep-seated culture. According t the int r ie , ther a la k r 
understanding of responsibility and duties between teams, roles merge r sp n 'ibiliti nu tuat , 

and people must reconsider their established positions. Developer mu t per~ rm dUli , the ar 

unfamiliar with and may be hesitant to assume additional re p n ibilitie. f r th 

environment, such as being on call for system problem . !\t the ame time, perati n pel'S nn I 

may be wary about developers encroaching on their territ ry r v rburdened with handlin' 

increasingly frequent releases. People' behavior can be difficult t chan/e, e peciall if the 

have had long careers and are resistant to new cultures and techn I gy. mailer firm , n th 

other hand, may be in a better position to adjust their methods. 

Many interviewees said that individuals are open to modifying rganizati nal culture t 111 etlh 

DevOps concept. Moving forward with such an initiative i a fantastic id a if there i 

management backing and adequate training and expo ure Ii r per nne!. eni I' intcr iew e 

discuss the relevance of culture and the challenges of Dev p implementati n. Regardin' thi 

difficulty, one senior respondent stated as follow. 

"] think it's a major cultural shift that we're also experiencing, tough to solve, and 
what is probably the biggest roadblock in moving forward lIIith this, bigger thall 
the actual technical competencies or processes. Furthermore, the lack o/'/;rllls' 
long-term commitment to changes associated with DevOps culture is a sign!/icant 
impediment to progress. ] see it as two establishedjobs that must suddenly lIIerge, 
and we simply need to find methods to collaborate toward one comnlon goal. " 

As a result, DevOps approaches may not be appropriate in all ituation . 

Access to production systems may be legally or contractually pr hibited thu h n 

implementing DevOps, the industry's limits and feasibility in many ector mu t be c n ider d. 

As indicated by responders, in some circumstances, environment , uch a databa e u ed in 

production systems, can be sophisticated enough to make reproducing the en ir nment fi r 

verification and testing problematic. As a result automated te ting bec me Ie tru tv rth 
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making diverse settings difficult for succe ful D v pd ' WI '1 a pt. n. 1. e there i a 'r 'cnH: nl ( J1 

orne aspects of DevOps, its fundamental c re rcmain mcwhat ambi ' U lI !-' . Be 'au c 111 I ' IS 

no standard set of fixed DevOps processe , practi ti nel' I trugg C I d 'termin ' "hi 'h 1 ' hili III S 

to employ for DevOps deployment. Acces t pr ducti n y tcm, an he Ie 'a ll 

restricted. It has been observed that the meaning 

OevOps technologies continue to emerge, thc re ~ r 

evolving. 

4.5. Discussions and Analysis 

p ha. altcred in r 'nl CHIS, an In" 

rthc i , ue. is Ihall e\( ps i ... \ ,I ' lI ' 'I 

The data collected through a ques ti onnaire and an intcrvi w rcvcaled thai impl 'm ' nlin ' I c ( I S 

had several advantages, Interviewees al cmpha izcd thc advanta ICS r impl ' 111 'nlin ' I) ' \C I S. 

The majority of respondents saw Dcv p a a way t in 'r as' III nllm n' l' 01 I 'HllI l .... 

implemented and deliver more relea e . Rapid d li v r • ( ps '{ n • 'pi ( r 
decreasing the time it takes for a software rcl a c I r a h the I r dll 'lion '11 if' 11111 'nl Bass ,( 

aI. , 2015). DevOps promotes automati n, which i lh u 'ht to improv' r 'leas' qll tl lil . I) . 

aids in the communication of developer and p rati n cngineers. Thi ' en lI ra" s oll ab ra li 11 

in order to improve the development pr ce S and ultim ate result. Furtherm r " 

diverse abilities can be simply appli ed b ting thc tcam' reacti it t lim tan ·S. 

Interviewees confirmed the strong agreement f que ti onnairc replies that Dc Op 

allow real-time monitoring, which help tB ter fa t fe dback I op and an C p 'rim 'ntal ullll r' 

that encourages more contact with end 1I er . Acc rding t ccrtain literatllr " ' U h a f3alalai ' ,t 

al. (2016) and Cukier (201 3), developers have previ u I highlighted real-time m nit rin' a. a 

factor that helps to construct fault-aware y tem , and De p has been b r"ed t UPI rt an 

experimental culture (Neely and to lt, 20 J mc f the i. lie ' \ ' n ti 'd in IlId'd 

communication gaps and the current bu ine eulturc. 

A lack of knowledge and information exchange can cau critical truth 

Although guidelines for informati n exchange ma b b nefi cial. han ,i n ' a mpan ullur' 

can be difficult. It is pos ible that the ize f th rgani zati n r mpan -\\ id ' . lIPP rt ~ r th 

change will be essential. mailer bu inc ar ttcr p il i l1ed t rca t qui kl I hal1 " , 



Envir nmental con train t can b 
\ ( rkin' hahih Ih, 1I I ric lili/l wit 

fI r example, can make it diffi ult ~ r 
imlicmclll I .\( I mClh I . I h 

difficultie are exacerbated by diffi ult-t -r ' r ate Ie 11111' al . ell\ Irl nm 'n", 

DevOps evolve , it defin iti n, pr 
I in ' .1 Ill) ·· t 1111 

problem. A organi zation ntinu t chan 'c. Ba...... I til. 

h uld not be attached t an pc i fi mu, t-ha I 
nlll1Ull1 'a!HlIl I •. 1111 III .... I II I .. htllli l 

in tead be ali gned with th high r-I ) aL thaI an (r 'Hni/alie Il I \ Ir ' .. III " 111 ' \ l' , \ ., Ill ' 

urvey results revea l, th rc ar n ant claims f() r 'ausali 11 and no 'hall 1\ "" II 1111 ' 111,11 

va lidi ty. The rep li e , ar ' their perS( nal i ''' , en f) '\ 01 ' \., , I I '\1111. til 

de cribed advantage and di rsal. R " 1 (nd 'nl , nla . 11 ,1\ . 1I1 1\I II I I ' I \ tCl( t 

DevOp due to a lack r a I r d finit i n. Fa 't )rs influ 'n in' Ih ' h 'ncfih ,III I I'l' III I 'm\ 11 1.1 

have been overl o ked if a r p nd r had a li mit -d und ·r:.tandin' f I 'd 1', "hI h 111 ,1 h,I\' 

influenced their view r it 

4.6. Proposed Guideline for lIccessful DcvOps Implcmcnhltion 

Thi ection pr p ed a guidelin I ad Ir s I ev ps impl-mentatie n ' hall 'n ' ., i ll Ih . 'in ll\\ II ' 

devel pment indu try a are ull f lhi r earch. In re p n5 - t th' third 1·'·11 h qll ·, tllll1 , ,I 

gu ideline i prop ed ba ed n th tud I cmpirica l data findin " and lei . \ 'IIlt III ' 11l1I ' I h ' 

quantitati ve and quali tative re earch find in ' S ug c t that the Dc ( ps impl 'm 'ntall n hall'n 's 

be reconsidered and included in lh guidclin ' f r future impr em ·nt. ,\ , a I ·sult. th ' I'll l J'l "d 

guideline attempted to caleg rizc th af remcntioned findings into three main l ·th ill ' : l UI 'nl 

DevOpsimplementati n hall ng , d tail >d luti n urr'llt hall en ' .... . ,wd lu 1I1 • 

P rspective on way t Impr e. 

Through a mind et and cu ltur hang , de I pment and IT perali liar' 

a urance in a company. Thu , D 

trong co llaborative b nd bet 

The DevOp cul ture i ba d n 

fi r t and ~ rem t a ulture and mind 'i' l lhal Ie 1 ·r ... 

ft\ arc dc cl pment and infra lru tm' ·I(.IlI ns I 'am 

n tant lI ab rali nand mmUl11 ,1l1 n. r,ldlnl Inn' 

hared end-to-end re p n ibilit , and arl pr lem-. "in ' . I I lllpalll 

numer u chall enge a a r ult implemcntali n . III Jni . h \\.\ cr. h,l\ 



different approaches to implementi ng a 0 v p r admap t addr 's~ hall 'n ,~., in th II f 1, \ ti 

due to different models in differen t untrie. me are atteml lin ' I ta il, Ih I c\ 

implementation practice to their pecifi n ir nment and \ rkin ' ullllr '. 

These differences emerge a a re ult f nvir nmental and s i - lilt lira I app/( a h '~ I n '\\ 

technologies, as well a client companie ' integrati n meth ds. S rn ow,in '!-.., ' 'I wk ' a -Ii 'nl ­

ori ented approach to deli very, while th r take a benefit- ri 'nted appn u h. I hi s impli ., Ihul 

the benefits of DevOps for different c mpanie and takeh Iders 'He d 'p '/1 I 'nl on Ih ' i, 'I I t.: -iii 

OevOps implementation trategie , but ther 

practices. According to Lwakatare, th r 111m 'no ' I 'omm n 
best practices for successful Dev p impl m ntati n (Lwakatare. _017 . 

In general , DevOps req uire a d li v ry cycle that mpris 's plannin '. d' cI )pm '111 . I '!"I lin '. 

deployment, release, and monit ring with acti ve c perati n bet\ 'en di t f'r 'n l m ' Ill h 'rs ( f '\ 

team. The following are the adaptin 

researcher and companies can devel p their 

for successful DevOps implementati 11 . Th i study propo cd a gllidclin' from t\ 

/) from the standpoint of each team' re p 11 ibilities and role; and _) fr rn th' 1I13ndi int f all 

organizational tasks. The diagram f th guideline is h wn bel w. 
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Figure 12: Proposed Guideline 11 r ue c ful De p Im pl 'm 'ntati 11 r 'I t · ' I1te.! 'IS a 

conceptual model (source: wn Ul ,2022) 

DevOps can be succe full y ace mpli h d with the e lI ab rati 

foll ow : Development lT Operati 11 , and uran e. I he, • thrc ' t 'am ha\ ' Ih ,i t \\ n 

c th ir e mm n ' al. S illuslrat'd in h ur ' 1_. th' major re pon ibilities in rder t achi 

Development Team ' re p n ibiliti aut mate th d' el pl11e.!nt tl\ Ir 11 m 'nl. lan.lJ1 

and reate ntinu u. de el pm nt I h ' I I r 'ratinJ1 

re p n ib le ~ r creatin r lea and pat h mana 'cmenl. m m 111.1 ,in' 

the deplo ment en ir nm nl. ua lit ' ur n IlIil1l1 1I I 
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aut mating the te ting en .r nm nt and mana ,.'n' I I 
t 1' qua.l) IllIlnin. II.IIC') . Ih Ihl 

ar th Ii I d ab 

iii ti . a h tam , 'I h'\l: 11m: Ic.1Il maya ign additi nal re p 

perate under the principle mmuni ati n, II ahc rati 11 , ilnllnlc '1.lI ie n. 

In addition to the indi vidual r p n i iliti . r thc Ihrc' tcalllS m 'nIl 

mmon responsibilitie uch a int rat han 'c mana' '111 'I1t, 11'<1111111 ' .In I .,kill I '\ ,I I III 'nl . 
c mmunicati on and c Il ab rati n 

aut mati on, stabi I izi ng th w rk 

u t mer ati fac ti n, and 11 til ' I,: I'kin ' cm if'( nm 'Ill ( I .. 11\\.11 ' ' ( Illi .Illi '., \ 11 

r the e shared I' 

individuall y, The e arc 

management team c 

ucce I'ul OevOps impl m ntati n, 

an'ied lit h ea h I 'tlln, '1IIll'I 

I' $1 nsibil iti 's 01 Ih ' '( Il1pan , illli til ' '0111 1.111 '" 

tam, fllifill th 'il' I'Csp< J)I.,il illli 's III ( I 1'1 In h.1 . " 

Allhough DevOp i an in t grat d ul tul" and pm ti " thell unit's 1'\ 'Ie pill 'nt. ( I '1,11 inn." .111 I 

quality a urance team t Ii a 

cau e of bug and fa ilure th 

Furtherm re, the c mpanie 

they identi fy comm n ta k acr 

It arc de '1IIll1I11I' \11 ' l ont 

31" rard Illri lll , • ., . 

arl d 'fi n ' each tcam's r ''ipnnsihJlIlI 'S and I I '.,. 11)1 do 

team f'u ncti ns, The ar' in '1 flo ti\· In th' 'iC 11\\11 • 

development and DevOp im pl 111 ntat i n pI' C' c ' a a rc 'ult f th 'S' i'isU ,S I h 'S' 'llldl'lIn's 

will be u eful in thi regard if c mpan l implement them in the fI II win' \\<1 S 

• iliti and r Ie , .,h \\ 11 in II 'lIl' I ,th' inn'l Ihl ' . 

circle repre nt each team and th arr w ar und thcm rl:pr' 'nt '" h t 'alll 's 

and r Ie , 

o Oevel pel' ha e re p n ibl fI r au t mati n I d '\ 'I pment '11\ lr nm 'nl , Ilannin 

and c ntr Ilin and ' Iahlishin 'I ntinu u 

de el pm nt PI' 

o IT p fI r managing dc I ) 111 'nl 'n\.r nm 

and pat h man m nl. m nit rin I and "dl a k, ,I \\ ,II 



and deploying the cutt ing- dg 

products' technology. 
ftv arc and infra'l trU ' tur ' th 'l! I \\ I th II 

o Quality assurance is fI r takin' a pr a ti\(,! role 111 111 I'll ~.,., l I 

developing an automatcd t tin n ir nmcnt, mana ,in' quail! II<lnnll1 ' 

strategy, and developing c tin '. 

Technical innovation is not r quired in th Dcv 

values and principles in the organ izati n. Th 

fundamental business princi pIe that pI' 

environment. As previously tated ut- f-circl 

principles for the successful implemcntati n f 

performed by all teams a an organizati n. 

. It i mm ' <lh)ll! in'ltillin ' :lJ II Il lale 

is found ' I n a s ' I r 

r pres 'n t or 'anil<lIi t nal \ alll' ~ an I 

and th 'S' <lr th \ primal 1I 'Ii\ ili . ., 
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"\ ( I " I .. "111"1 'In ' (I' .I n "PI 1111 I i, llc.: 

nl' 'I.IIIC n hdll "11 , "' h "1\\ ""n 

IInrl 

"lrkl11 'nl.uic n. II '\1 Cl id 'Hlili I Ih 

lin I III 'nilli In. 

Ih lin lin' . \\hll Ilhi 
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tran itioning from trad iti na l d m 'n l a I c\ IIi I Ii n ' 
infra tructure and appl ica ti n 

the DevOp proce , 

ith mpl pr ' d f' " ~ ,an ( n I ' linn' Il I .• 11 I I hn 

In term of people dimen i n' th 

mpanies and there i a lim it d 

employees with Dev p , H w 

the DevOp implem ntati 

d t am )r 'ani/ali ( n an I '1l il lilllH II" I .lInill' ill lit il 

m r> ' t 'nt and 'aral I ' ' Ill J 10) " ,Ill I 111,11 i 'I I 

/' i ss u '~ \\cr ' id ' Illifi I III Ih i" ,,111 1. Ihdt ·.;Il \ ,I 

I ~ thi pian s fl\\tlI ' '( IllJ aill ', 11 0m 

per pective, Mi concepti n ab ut r I nsibi lit and w i 's; a la 'k )1 I n I '''''lIl1l.d ' IIi' 

am ng industry k (' appr prinl ' I ' hni 'al "kill s alii 11 .1111111" .Ill I s~ill. 

ex penence and kn wi dge g p II 

capacity. 

r, Eth i pian sn liwar ' '( Illpaill " hil\ ' 01 limil' I 

Although Ethiopian /'twa r d v I pm nt firm s 1<1 'k pra ti 'al ', J 'ri'll UitUI II lilll 'llsinll 

practice is the prim alY dri ver 

c lI aborati n , cultural under tand in , 

practi ce, and cr 

c mpanje are n t tI cu ed n mn ati n dri 

co llaborati on a a re ul t 0 r th c pra ti c , II 

alion Iri 'r ... pia Ii " ulllIl ,lI .1( .lIl1il\ 

'S that fa ll lIlld 'I th' ullllr,d 11111 'Il' .. ic 11 \ II 

lIltura l 'apahilil pra 'U ',and I 1" ... 1' 11 11 

' r, the main p lints I r ultul al I I I II 's III 

ucce sfu l DevOp impl mentati n ar Inn ati n dri cr ' and lI ltural apahtlit J II 

Furthermore, the re earcber di mpa nlcs ell )ulller 'd \ ari LIS h'lli 'n I 'S 

during DevOp impl m nlali n In th ultur " r 'Slst.l1l 'l< 11 ' \\ 

culture and technology a cu ltur f tcam Ii a rati 11 and mmuni {lU 11, {l I11l'1Un " t,lJ1din' 

of DevOp environm ent and ultur , and a la k (' r 'ani/ali nal 

a ociated with DevOp cu ltur are th 

greater chall enge than techn I and t I , 'I hn and t I hall cl1 'e 

but cultural i LIe are diffi ultt id ntif and th nrc. 

In teml f techn I and t ft\\ ar' mpanl ar' lin Il1cnlil1 ' 

D Op , Th maj rit r r p nd nt a' r d th t the u. cd thc e 11\\ If 

mpanie , Thi dim n 
' , I n in lude d pi ) mcl1t au t mall 11m 111 

IP 



configuration, issue tracking and ver in c nIl' I t 

too ls. However, challenges in technol gy and I 

this study. 

nd , n"ur' nti 'UI<ui n mana' m ' ,11 

I dim n i n pra' li s h;1\ b' n , I nlili' 1 in 

The challenges ill technology alld tid" I Im cn I n ar u In I e ps I ' hn Ie' 'In 1 I ( Is. 

efficiently using the right tools, adapt ing t new t I andt hn I( g , and id 'nlif ing ... P,\I,II' 

tool sets for the dey and op team . 11 wever, tin J the appr prial ' t oj., is a si 'nifi ',111\ 

challenge. In the DevOps proce , there arc far t man t L, each r whi h s~ rv s '\ dilt ' I' ' Ill 

purpose in diffe rent situations. ]t is xtremel y dif'fi ult t find the ri 'ht I ( I ror Ih ' Ii "11 silulIli n. 

Furthermore, implementing DevOp 

OevOps is a new technology, Legacy 

OevOps process, 

with lega y f'tware is e Irem' l lim lilt . n 'all" , 

('tware ma la k fun ti nalil thaI 'an h' aplli ,I It th 

Finally, this research contributed t th and hall n I" ( r impl ' Ill 'nlill I I 'd , s in th ' 

Ethiopian software development indu try. B ncfi l f D P' implcl11 Il la ti on ar' p ' r ' 'i , 'd I 

software practitioners in term of impr ved ftwa r deli er sp 'l:d, S sl ' l11 quolit . 

collaboration, communication, and pr ducti vity am n 

and operations teams. However, it wa di c vered that the practice arc m r than just th ' r · ... ult 

of OevOps implementation and include upp rting pra ti c and prin illcs ' U h as a Iii' 

software development methodology, code r view, lualit a suran c tc·t aut mati n, and so on 

Since challenges such as tran itioning fr m a trad iti nal devclopml:nt appr a t a Dl:'" p 

approach, resistance to new culture and techn I gy lack r rgani zational mmitlnl:nt t 

OevOps culture changes, lack of skill , lack f exp ri ence kn wlcd JC gap, and adaptati J1 t 11" 

tools and technology were still observed in the findin g f thi tud . 

5.3. Recommendations for Practice 

This recommendati on is based on the re ult f thi r car h anal i. It i pr idcd a part r a 

research project on the practices and chall enge p implcmentati n in th Hhi ian 

software development indu try. The tud ' finding are intended t impr e Hhi pi n ft\\al 

development companies' experience ith De p impl m ntati n and t Juid 

the improvement of their DevOp implemcntati n. (I a a i. ting in th 'Iiminati n 



hall eng nd th r Ii / ti n r Ih ' IIlI Il I I I ' \ (" '11111 I " III 111111 It 
r ult , the re ear h r h r ard I th Il c "ill' I 111111 n tali 11 , 

• People Dim en ion: :.thi pi n : (t"an: I \ II I m 'nl lirm 11111 I i I 11111 , 

with au t mati n 

experren manp r, me na • ' 111 nt must I ' 

an a ti n it m wh n impl 

• ulture Dimension : ;\n (h r Imp ltan! pra Ii " 1\ ' ullurl' , \\hi h 1111111 II h " II.: 1111 

lIab rate and he r r , p (i r th ' il ." III 'at I n\ 'III li S 'I • II i • III 

a mutual e han J I l\\I\ Ill' \\.tli I 'I'" 11 Ih 1111 • 

and b th t am ill mutuall I " In (" Jl1 'u' ll (111'1 I hi \\ ill I'd 'I '1111111 I I III' 

w rkin ultur r th , S, IS \ ' II ' IS til 'i l S( ' I 'I~ .1111 1l1l111r ., 

• Techn ology and Tool ' Dim ension: ( til 'I' pi" Ii " in I '\ 01 \ 111111'111 ' IIt,lli, 11 III III I 

• 

te hn I gy and t 1 .1 3nd l Is ai I in I '\C p., 111111'111 'IIt,ltll II pl,l 

a c nfigurati n mana. 

applicati n t 

mpanl 

be au 

challenge. 

man D 

fun in differ nt it1l3ti n , 

impl menting 

Proces Dimen ion : f th 

whi ch alt r all fa mpan 

111 nl d thr 

u e 0 

's., '11\ ironl11 'nl 

'SS. ',II (I "hi h ., 'I ' Jill I lit 

1I must fil1d th' ri ·ht t I I( r th' ri .hl "illlti( II \\1 n 

i m pl~m~ntati( n pr.l 

II \\.11 finn h ul 

cs.,·s Jnd 

manag r 11 ' id r h \\ I mana 



continuous development, ntinu u stin " ntinu u., Hllinu u 
integration, continu u deli cr ,and ~ db k. 

• Increased freq uency f qua l it d pi 

delivery, and increa ed lI ab 

advantages of OevOp 

Ilialit) , qu.llil) II" ,II 

n de eh pment 'Ill I c I 'r,lIi n\ I ',lIllo; ,II •• tli 

impa t "a, I l'IHdi~ I III k '. 

relationships between reali zed b n fit . 13 ' n fit. slI ' l1 as hi 'h 'IlIlon In . lilt ti, .lIill ' 

collaboration, and fe ling va lu d, ~ r ampl " \V'r dis \ 'r' l t l l l"'ltl\L'I~ 11II illll ' 

to improved team m ral and en '8' m nt , wher 'as ben 'fit-. ., \I 'h it ... III1PI<l\ 'd " I 

quality, natural c mmuni ati n, an I kn \: I dge sharin , " '" 

contribute to impr ved d pi m nt fr IU ' 11 

5.4. Future Research Recommendation 

DevOps implementati n ha rr qu ntl y fa hall 'n "S 111 <, n OlIS si tllutic Ih h' 'illl ... ' II is ,I 

mbination of two pr pm 'nt and n 0pl'wti c Ih . I h' 111O.,t 11111 1111 

challenge in the Dev p im plem ntati n pI' ' S is ultural. 'I h pm Ii ' 'S lind 'h"II 'n '\.:, i ll Ih i 

tudy are cia sified into £ ur cat g ri . In th r uture, in . I h 

dimen ion to e tabli uid lin flll Dc ( ps impl '111 'nt'lllon 

Furthermore, thi s tudy wa limit d t t n mpanics, but th ' au lh r heir " .... il 1'1 rill II Ie 

conduct add iti nal re ar h, pr Ii rabJ with a lar' 'number f s rt\! arc om pani 'S, to Id 'nllf~ 

be t practice in the ucce ful imJ J m ntati on r Dc p ' 111 rd'r In a"'~ l sI Ih ' I,thl 1 1,111 

oftware devel opment indu try. 

Finally, quantitative and quaJit ti tudi ar' u ed III lhi stud id '1111 f) 

implementation practice and chall nge . nlil1l1 1I c"alliali 11 m 'lh ds '-'nl.! I' 'dh I 

mechani m , pit ting longitudinal r ar h h Ip t impr c th' qllalil). 'fli iel1 '. U 1 lilt , 

and content of prop ed guideline. 
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Appendix 2: Questionnaire Survey 

ADDIS ABABA UNIVER lTV 

SCHOOL OF INFORMATION ~ lEN f: 

DEPARTMENT OF INFOI~MATION SYSTEM 

Dear Sir or Madam : 

In partial fulfillm ent of the requirern nt ~ r the Degree of Mast' r r S 'ien e in Inf{ 111111linn 

System, I am undertaking research on "Dev ps implementation practi e ' and hallen . m th ' 

Ethiopian Software Development indu try" at Addis Ababa Univcr 'it . I ha ' a' rdm ,I 

prepared this Survey questionnaire. The bj cti ve f thc survc is t in 'sti 'ate unenl pIa Ii c 

and challenges of DevOps implementati n in the Ethi pian olh arc d' cI pment nt' I 

This research is believed to produce re ult that an impro e lhe under landi n ' f lh' u eli ful 

implementation of DevOp in ftware de pmcnt c mpanie . Kindl) 

each question and tatement are e tr mel aluable t the ut me f lhl r· ... oar 'h. I h . 

questionnaire survey wi II be u ed fi r academ ic purp e nl . 

kept in strict confidential ity. 

Your dedication i mo t alued and appr iat d and I w uld lik t take thi rtunit) I thank 

y u in advance fi r y ur kind parti cipati n. h nc t. nd n-tim re:p n . t the 



Thank you again! 

Mesfin Tafese 

Demographic related Que tionnaire (plea cue X mark I)n the choice ~ IIU Sdcct 

1. Basic Information 

2. Which organizati n are y u fr m. 

3. What is your CWTent level f du ati n? 

D Diploma 

D Degre 

D Master's degree 

D Ph.D. 

D Other: -----------------------

4. How many year have y u w rked In the soft\: arc de cI )1'>111 'nl an 11m II 

field? 

D Less than two year 

D 2- 5 year 

D 6 - 10 years 

D More than 10 year 

DevOps Implementation Practices and hallenge questions 

2, DevOps Implementation Basic 

1. Have you implemented Dev p In ur rtware mpal1 ? 

D Full y impl emented 

D Parti aJl implem nl d 

'l ' ll i 111 
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o 1° Illlul.llin. I 
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o 
In l ' 0 1111 '1 11111 '.111 1111(lllil( lill' lo"i 
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t 1)",0", IllIph' IlU' lItllfiOIl Pt'lIrtkn 

PI ',t, ' 1I1dl ;It '( II I ' \ '101 iI'l "111 '11101 

, t .. nll~h Hi "r 

()lInti()llllllin:,ltcllI' 

Is I II C 111 In t 

pi I ' II ' 

u,in ' th 'I 11IIr 



Proce s Dimen ion 

6 I Y ur e mpan LI In J a 
pr e 

nl il1L1 u d' cI I III ' n! D D D 

7 I Y ur mpan LI . In ) a I1lil1l1 us testing pr ' ... ",! D D 

8 J Y ur e mpan u In J ntinu us deplo In nt un I D D 
del i very pr c 

9 I Y ur c mpan u In nlil1l1ou, inte Irati , n. D D D 
m nit rin and ~ dba k pr 'sscs', 

People Dimen 'ion 

10 Isy ur c mpany LI in ) t '3m rganil.<l t i n', D D D 

II I th re c ntinu u I arnin I pr3 ,ti ce in ur 'ol1l pan 0 D 0 

12 I Y ur c mpaJ1Y u In Illpetent and apahl ' D 0 0 D 
empl yee ? 

I D e y UJ C mpan has quali fi ed empl C', \\ ilh 0 U 0 0 0 
D ev p ? 

Cul ture Dimension 

14 Are there c mmuni ca ti n and c lIab rali I1Sh'I\\ C'11 0 0 0 
each team in ur mpan 

15 [ there en ugh r qu irem nt under landing in ) ur 0 0 
c mpan y , 

16 I there a cultural und r tanding in ur mpan ? 0 0 0 

17 A r th r Inn ati n dri cr In ur mpan 0 

I I ur mpan u In ul tural apabilil pm ti c D 0 



4.DevOp Implementation hallcng s 

PI a c indicat ur I )r m nl r di -.a 'rl! menl \\h ' r I ~lruna:l . \ a:H··,.. \ a:rt .. , 

3 = Neutral 4 = Di agrce and 5 = StronJ,.\l) I)j'''grc ' I 

Questionnaires itcm 

1 , n Cpl is ' hallcn '111'11) ) 0 111' 

2 apabl m mb rs in l ) Oleum i ... u 
mpan . 

3 ( P'" Pi'll II ... l 'o ll 

In 

4 mpl rlh ' bui ld pn ....... in () '\ Op' 0 0 0 
In ur mp:\I1 . 

5 III ps alld Ic 'll ) 0 0 0 0 
u. 

6 Finding cxpcri n eI pr ~ . rt I evOps 0 0 0 0 
pra tice i a hall ' ng ' in 

7 It O· p ... 0 
u. 

8 ha lien 'c in ) Ollr 0 
c I11pan . 

9 Acce t pr e1u Ii n I m need ' d b Dcv p'l 1'1 a 0 0 
challenge in ur I11pan . 

10 0 0 0 
u. 

11 
~ 0 

ur 

I11pan . 



12 Communication and collaborati n between the 0 0 0 0 0 
development team and IT operation team i a chall ng 111 

your company to implement DevOp . 

13 Adapting employees' mindset to achieve ucce ful 0 0 0 0 0 
DevOps is a challenge in your company. 

14. Any other challenges you faced during Dev p impl m ntati nat ur c mpal1 . 

l. 

2. 

3. 

4. 

15. What do you think are the so lutions t add re th 

l. 

2. 

3. 

4. 

16. What are the appropriate ways you have been fi )] wed t implcm nt Dc 

your organization? 

l. 

2. 

3. 

4. 

ucc full at 
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Appendix 3: lnterview Outline 

Interview questions 

Introduction 

I. Could you plea intr du ur If and d ' rib ur .dati n.,hil \\ ith I d I ' 

implementati n at y an iza ti n. 

2. What doe y ur und r tandin fOur r 'ani/tlti n', 

3. How did y ur rgani za ti n impl 111 nt I ps. 

DcvOps Implementation Practices 

4. What are thc c 111111 n pr S UUS' at ur or 'ani/ulil n', 

5. Ilah rat' an I imll 'm nt th J) ' \ )1 ' 

culture at y ur rga ni z ti n. 

6. Name whi h h uld b f' II w d for () 'vOps irnpklll 'nl ,ltl n.,,, , " 0; 

at y ur rgani zati n. 

DcvOps Implementation hallenge ' 

7. What chall enge ex i t d h n il11l I In 

Ii titout? 

ps at tlr r 'ani/atl 111 ' '01111 nil 

8. What are the c mm n cball L1 f'a cd t impl'mcnt \). ( ps , 

9. What kind of mea ure did . halkn" ~ \\ h 'n 1I lI11pl 'm 'nt 

DevOp at your rganizati n. 

10. Are there any appr priat \! 'd t impkment II I lIr 

organization? uld u Ii tit ut? 



fppt'm!ix 4: D ' \ 'riplil " \1(lli\l; '\ of ,,,(' \llrI't'Y ",,'un and ' and ,d d ., 'III 
o c rlpt i... St tI tic 

107 

• 

• 

• 

o 



Obtaining management support for DevOps practices is a 107 
s.hallenge in Y.2u!:.. company. 

5 276 48 

Increasing the complexi ty of the bui ld process in DevOps 107 5 27 1071 
is a chaliengeJ,n your compa~. 

Achieving compatibility between DevOps and legacy 107 5 273 
systems is a challenge for ou. 

Finding experienced professionals to support DevOps 107 5 2 42 4 
.,p.ractice is a challenge in your company. 

Changing company cu lture to support DevOps 107 5 2 47 10 3 
implementation is a challenge for you. 

Using DevOps technology and tools is a challenge in your 107 5 2 8 
com an . 

Access to production systems needed by DevOps is a 107 5 283 1 11 

~alle,! e in your ~ompany . 

Adapting organizational processes to DevOps is a 107 5 2 2 1. 1 7 

.Eh~e!lge for you.:.. 

Identifying the responsibility of DevOps between the 107 5 2.88 1 10 

developers and IT operations is a challenge in your 

com an . -----
Communication and collaboration between the 107 5 2 0 1 124 

development team and IT operation team is a challenge in 

] our .£!~!!)J)any to i~lement DevOps. 

Adapting employees' mindsets to achieve successful 107 5 259 10 0 

.RevOps is a c!:!,a llenge in your company. 

Valid N (Iistwise~ 107 
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Appendix 5: Theme generation in open code 

file Text 2 Code Synthesl' 1 Synth.", 2 Memo Help 

Documont DevOp' Implement,tion Ch,IIeng' Int. • Open Text 2 A." n Code 

1Ir Code li,t 

1'nIjed: De.op. hp challenge 

Domain c...... 
5 
13 

o Selected Documert(.) 
I'mcess ch,~~ 9 
Technology .nd I 7 

In DevOp, ~erla(ion Chan.1 

Qi(J( or CUiiilU .... dtkJI, ~.""'rer------""'I'--

12 CuI"," chal<nge. 

13 The lock 01 expert I,. in lhe i1dustry 
14 Toomuchfocu.onlools 
15 Chalenge of I\doplion New 1001 .nd Technology 
16 Management pushinglhe other w'Y 
17 9<t Gop 
18 Lack 01 employee CCIMIimerilo changes Ao.odated v.th 
19 DevOp, culure 
20 i<nowledge gop 

21 MI,placed focu, on 1001, 
22 lack 01 e>pefI employee 
23 Different DevOps 1001, ch.Benge 

24 The "'1Iar/I""on unwlling 10 I:w.~ on DeIlOp, tool. i •• 
25 hugeb_. 
26 Ski gop 

Syrthetot I 

r~'Q"t~ 

UA ... c:NI~ 
People c:NI""9" 
Pro<: .. ch3Iengc 
Technology end 1001. 
Prooe .. 
People choII<noe 
People ~eoge 

People choII~ 
Proce .. choI""Oc 
People choRor>go 
Technology and 10010 
Pl'oo ... cholMge 
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