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MUHAMMAD USAMA MAZHAR: CHALLENGES FACED BY 

 STARTUP COMPANIES IN SOFTWARE PROJECT MANAGE-
 MENT 

Tampere University of Technology 


Master of Science Thesis, 77 pages, 01 Appendix (03) pages 
 November 2017 


Master’s Degree Programme in Industrial Engineering and Management 
 Major: International Sales and Sourcing 


Examiner: Professor Samuli Pekkola 


Keywords:  Software  Startups,  Project  Management,  Project  management  in 
 Startups,  Challenges  in  Project  Management,  Software  Project  Management, 
 Challenges in Startup Companies. 


The start-up methodology has become quite common and there are a lot of young entre-
 preneurs already experimenting different ideas with the new start up companies and its 
 been encouraged a lot too in business industries all around the world these days. There 
 are  actually  no  particular  set  of  rules  and  standards  in  terms  of  business  or  processes 
 that start up companies are required to follow and this is one of the main reason why the 
 start  up  businesses  have  no  guarantee  of  sustainability  or  in  other  words  profitability 
 initially.  


Most of the start-up companies around the world that follow lean start-up methodology 
 operate in the software industry and software management is the key challenge that has 
 been faced by the companies which can lead to long-term success or failure of the com-
 pany.  Project  planning  generally  includes  resource  planning,  time  scheduling,  estima-
 tion of resources and financial costs in general which are also fundamentals of software 
 related  business.  Effective  and  successful  project  management  is  an  essential  require-
 ment for any type of software related business, the company can be offering software 
 services which are called service-based software companies or product based or project 
 based software companies, project management is the essential tool for any of the types. 


The main objective of this study is to help other software start-ups. This thesis is target-
ing mainly the software start-up companies therefore, the main objective of the thesis is 
to address and discuss the main challenges faced by software-based start-up companies 
related  to  software  project  management  which  are  studied  analyzed  and  presented  by 
literature review and theoretical framework, and then by empirical data gathered from 
two case companies the challenges have been classified into 3 major groups as 1) opera-
tional, 2) internal and 3) external challenges. In the end the potential solutions and pro-
posals  that  are  needed  to  overcome  these  challenges  based  on  the  empirical  data  has 
been discussed and also options for future research related to this topic have been pro-
vided. 
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PREFACE 


While working as a software developer with the software start-up companies in the last 
 5 years, I realized the importance of effective software project management as an essen-
 tial tool to boost business and as one of the key challenges in software start-ups and this 
 was  one  of  my  motivation  to  write  about  this  particular  topic.  Software  start-ups  or 
 technological entrepreneurship have become quite common and so-called buzzword in 
 modern markets since the adaptation of lean start up methodologies by different compa-
 nies and markets around the globe. 


The following study is aimed to develop a theoretical framework after the analysis of 
 existing literature related to software project management. The study addresses the main 
 challenges  faced  by  software  start-up  companies  related  to  project  management  and 
 provide a set of best practices and proposed solutions to cope with them after the analy-
 sis of gathered data form case companies which can be helpful for other start up compa-
 nies. 


I would like to say thanks to my thesis supervisor professor Samuli Pekkola, who has 
 been  extremely  helpful  in  defining  the  research  scope,  helping  in  the  drafting  process 
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 successfully. Special thanks to all of my friends at Tampere University of Technology, 
 last but not the least I would like to thank all my family members, especially my parents 
 without their prayers it was not possible, all my achievements are dedicated to them, my 
 siblings and particularly my wife for the support throughout the completion of my stud-
 ies at TUT and my stay in Finland. 
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1. INTRODUCTION 



1.1  Background 


A  start-up  is  generally  said  to  be  a  company  which  follows  a  particular  lean  start  up 
 methodology and plans to work on a certain business idea but does not know how sus-
 tainable it is going to be as the success is not always guaranteed in start-up ideology and 
 there is always a risk involved with the start-ups in general (Blumenthal, 2013). There 
 are  actually  no  particular  set  of  rules  and  standards  in  terms  of  business  or  processes 
 that start up companies are required to follow and this is one of the main reasons why 
 the start up businesses have no guarantee of sustainability or in other words profitabil-
 ity. The start-up methodology has become quiet common and there are a lot of young 
 entrepreneurs  already  experimenting  different  ideas  with  the  new  start  up  companies 
 and it is being encouraged a lot too in business industries all around the world. 


Software  start-ups  or  technological  entrepreneurship  have  become  quite  common  and 
 so-called buzzword in modern markets since the adaptation of lean start up methodolo-
 gies by different companies and markets around the globe. A general survey depicts that 
 most of the start-up companies appear to start with a technological idea and therefore 
 referred to be called as technological start-ups, this actually means that most of the start-
 ups appear to be using software as products or software-based services to be their core 
 base of business ideas (Blodget, 2013).The newly formed and usually small sized enter-
 prises  are  generally  fast-growing business  ideas  which  are  aiming  to  meet  a  modern 
 business and market needs need by developing or offering an innovative product, pro-
 cess or service. These businesses are usually involved in the design and implementation 
 of mostly new and innovative methods, techniques, tools or services.  


Most  commonly  software  start-ups  are  classified  into  service-based,  product-based  or 
 project-based  companies.  In  today’s  modern  global  and  technological  oriented  world, 
 managing software based projects is one of the most crucial task and that this is mainly 
 due to complexities and technicalities associated with the software based projects and 
 variables  associated  with  this  sort  of  businesses.  There  are  a  number  of  variables  and 
 entities that are involved form management point of view while managing software pro-
 jects. 


Planning is essential for any sort of business to grow and become sustainable, in case of 
software or technological start-ups project management is the essential component that 
is required for the long term sustainable planning of the firm. Nowadays and with the 
advancement of technology by time, tools and methodologies, in general, project man-



(11)agement has become an essential pillar of any type of company. Software project man-
 agement in general, revolves around the process building and planning of the activities 
 involved in performing a particular project, this includes scheduling, creating set of ac-
 tivities  needed  for  project  completion  and  assigning  the  activities  and  roles  to  the  re-
 sources also known as persons who are responsible for particular tasks or activities, the 
 main person responsible for all these activities is the Project manager but since the start-
 ups have limited number of resources and budget, this has become a bit more complex. 


The literature related to project planning activities or the project management activities 
 in software start-ups is bit scarce and it depends on the domain of particular business 
 since there is no standard set of best practices that companies follow but the main idea 
 of the thesis is to address the pitfalls that usually most software start-ups have related to 
 project management activities since the advancement of software start-ups is increasing 
 day by day in the software industry (Crow, 2003). 



1.2  Objective 


Project planning which generally includes resource planning, time scheduling, estima-
 tion of resources, costs etc. is an essential requirement for any type of business, particu-
 larly for software related business be it any type of company offering software services 
 for  instance  service-based  software  companies,  product  based  project  based  software 
 companies project management is the essential tool , this thesis is targeting mainly the 
 software start-up companies therefore, the main objective of the thesis is … 


… to address and discuss the main challenges faced by software based start-up 
 companies related to software project management and to come up with potential 
 solutions and proposals. 


Based  on  the  objective  described  above  the  thesis  will  address  the  following  research 
 questions: 


1)  What are the major challenges that start-up companies face related to software pro-
 ject management? 


2)  What are the common causes of major pitfalls and challenges for software project 
 management in start-up companies? 


3)  What  are  the  proposed  potential  solutions  or  measure  needed  to  overcome  major 
 challenges and pitfalls in software project management for start-up companies? 


The following study is aimed to develop a theoretical framework for the analysis of ex-
isting literature related to software project management. The study addresses the main 
challenges  faced  by  software  start-up  companies  related  to  project  management  and 
provide a set of best practices and proposed solutions to coupe with them after the anal-
ysis of gathered data form case companies. 
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1.3  Research Process 


In order to achieve the main objective of the thesis study for the masters degree it need-
 ed to start with some research topic, a research question or potential research idea, it all 
 started with the idea generation in 2015 when  the author of this thesis was working as a 
 software developer in a start-up company and at the same time completing his master’s 
 studies, he was actually observing the working practices and processes that  he thought 
 were  major  challenges  in  software  project  management,  these  challenges  particularly 
 relate to methods and  practices that the companies where the author worked were us-
 ing. It basically started with a rough idea in mind according to his previous experience 
 in software companies so he started initial discussions with the thesis supervisor during 
 the beginning of 2016 and now he had to come up with a thesis topic or research ques-
 tion to start the study in formal manner. The main motivation was the idea that he al-
 ways  wanted  to  study  more  about  project  management  and  like  to  continue  working 
 with it as a part of his career further so it was a good opportunity to study and utilize the 
 existing knowledge in the field of project management. The main phases of the whole 
 research process and timeline is described below in Figure1. 


Figure 1.  General timeline and overview of the whole research process. 


The research process mainly consists of 3 major phases, these phases included idea gen-
 eration,  literature  study  and  empirical  research  that  includes  interviews  and  empirical 
 data gathering and the final phase is compiling the results and drafting the conclusion. 


The first meeting with the thesis supervisor was held in Feb 2016, where the initial idea 
of the research was discussed and the research questions and the initial topic of the the-
sis was decided. The final topic was approved by faculty council in March 2016 and the 
research process was started. The drafting process was actually started in summers 2016 
from May till August where initial 3 chapters were completed, the empirical data gath-
ering and interviews were conducted in September and October 2016 and the results and 
conclusions were drafted by the starting of this year. Since the author was also working 



(13)as a software developer in one of the case companies on the fulltime basis so the whole 
 process  took  a  bit  more  time  than  planned  first  draft  was  submitted  for  the  review  in 
 summers 2017 and the final draft was completed and submitted by the end of the year. 



1.4  Data gathering methods 


Research is basically a process of finding out new and useful information after the anal-
 ysis and study of existing material in logical ways, this generally happens by utilizing 
 the facts and figures that are already present related to the particular field. Studying and 
 analysis of the existing literature and gathering empirical data through the current prac-
 tices or studies is always involved in the research process (Rajasekar et al. 2006). Vari-
 ous forms of data gathering methods can be used in order to conduct a research for a 
 particular field, theme or a topic. According to Gummesson (1993) there are five main 
 research methods that can be used to conduct research for any theme topic or field they 
 are described below in Table1. 


Table 1.  Data gathering methods (Gummesson 1993). 


Research Method  Description 


Existing literature 


It is referred to the existing data or any secondary 
 source of information  that has been published by 
 other parties for example books, articles, publica-


tions journals etc. 


Questionnaire surveys  This is referred to  data that is gathered from differ-
 ent types of feedback channels and surveys 
   


Interviews 


This is refereed to a structured set of open-ended 
 questions or surveys intended for a particular re-


search topic. Most commonly used in academic 
 writings. 


Observation  The research data that has been gathered after the 
 observation through a particular subject of study. 


Action research  The type of research that can contain all other types 
 of research methods and requires the active in-
 volvement of the person or author doing the re-


search. 


According to Gummesson (1993) there are five different research methods that can be 
applied to a particular field of research, for this thesis the existing literature, question-
naire, interviews and observation methods are used. 
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1.5  Context of the Research 


The main context of this research is to address the practices and standards that are re-
 quired for project management as a main part of strategical plans for a particular com-
 pany, identify the most common techniques that most start up companies are using for 
 their business and to compare it with the standard practices and methodologies accord-
 ing  to  the  literature  study  carried  out  for  software  project  management  practices  and 
 tools.  


This  research  is  carried  out  to  study  and  analyze  the  main  challenges  that  early  stage 
 software start up companies face, the study in result can beneficial be helpful for other 
 start up companies operating in the same domain. The main context also involved the 
 fact that the major experience and expertise of the author of this thesis is also in the re-
 lated field that is mostly working with the start up companies in Finland as a software 
 developer,  this  research  was  also  carried  out  to  utilize  the  previous  experiences  and 
 some knowledge in the field, so finally to document the challenges that software com-
 panies face in everyday situations related to software project management.  



1.6  Structure of the Thesis 


The thesis is mainly divided into 8 main chapters, chapter 1,2,3 and 4 are related to the 
 literature study where chapter 1 describes the background of the thesis topic, initial mo-
 tivation for research and main objective of the thesis, chapter 2 is about research meth-
 odology and settings which includes information about the research methodologies used 
 and introduction to software project management and also creates an initial theoretical 
 framework.  Chapter  3  is  about  the  introduction  to  technological  entrepreneurship  and 
 technology  start-ups,  chapter  4  explains  the  existing  literature  about  software  project 
 management  and  common  challenges  already  addressed  through  various  researches  in 
 the existing literature. Chapter 5 and 6 and 7 are related to the empirical study and in-
 clude the introduction to the case companies, the comparison for the two case compa-
 nies is also presented, it also consists of results from the empirical data and discussion. 


In the last summary and reflection of the study are concluded in chapter 8. 



(15)Figure 2.  Main Structure of the thesis 


Figure 2 explains the main structure of this study and the thesis that is divided into 2 
major  parts  the  background  and  literature  part  and  the  empirical  part,  the  background 
part consists of background of the study, literature review and settings and the empirical 
majorly consists of the data gathered during the study, introduction to case companies 
followed by discussion and proposed solutions. 
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2. RESEARCH METHODOLOGY AND SETTINGS 


This chapter contains the description of all the procedures and methods that have been 
 applied throughout the research process to collect data and fulfill the research questions 
 and objectives. Furthermore, later in the chapter, the general literature about Software 
 start-ups is presented. 


 The methodological approach as described by the authors underpins the philosophical 
 approach as also chosen for this research topic. The research methodology will general-
 ly follow some aspects of the onion model as developed by (Saunders, Lewis & Thorn-
 hill,  2009).  The  onion  structure  is  a  representation  of  a  model  which  guides  the  re-
 searcher in answering the research questions in methodology and in philosophy (Saun-
 ders, Lewis & Thornhill, 2009). Figure 8 general representation of the Onion model. 


Figure 3.   Model of research methodology (Adapted from Saunders, Lewis & 


Thornhill, 2009). 


As explained in the figure 3 the outer most section is the philosophical approach used in 
 the  research  process.  It  shows  the  different  approaches  to  the  research  philosophies. 


Basically, two main research philosophies are discussed. The ontology and the episte-
mology;  Epistemology  contains  the  discussion  of  the  acceptable  knowledge  and  the 
most viable means of accessing information regarding it. Ontology emphasis on reality 



(17)(Hirsjarvi eta al. 2007). In regard to this thesis, the main focus is the challenges of soft-
 ware start-up on the project management. It is evident that the research does not need to 
 unravel the reality concerning the challenges software start-up face in regard to project 
 management. The reality of such information does not have any productive impact. Ra-
 ther,  the  best  strategy  is  to  acquire  information  concerning  real  challenges  faced  by 
 software start-up with project management in practice, combine the patterns and come 
 up with evaluable themes and results. The results are then in this way justified and im-
 pactful, in this regard, the epistemological philosophical approach was the most suitable 
 for the thesis. 



2.1  Research Design 


The research follows cross-sectional research design. The main objective of the study to 
 pinpoint the challenges faced by the software start-up in the project management; It will 
 be met by comparing two start-ups software companies in Finland operating in Helsinki. 


The companies have been re-named “Company X” and “Company Y”. Company X is 
 purely  product  based  offering  software  products  as  a  service  whereas  company  Y  is 
 project based and offers software solutions like web development, digital services etc. 


More detailed information about the case companies is provided later in chapter 5. 


 Cross-sectional  research  design  provides  analysis  basing  on  the  existing  differences 
 within the groups of interest (Menard, 2008). The main focus of this particular research 
 design is also to identify main differences in challenges within the groups. The design 
 however, does not have a particular dimension. The cross-sectional design does not an 
 emphasis on change rather it measures differences in phenomena, subjects, and the vari-
 ety of people (Menard, 2008). The researcher findings are based on inferences accumu-
 lated through the passive approach. The interview questions were designed based on 5 
 themes related to software project management, the designed interview themes identi-
 fied  through  action  research  and  literature  review  mainly.  The  main  objective  was  to 
 interview  the  main  players  in  the  company  who  are  directly  associated  with  software 
 project  management  practices  and  methodologies  in  the  company,  for  example,  CTO, 
 project manager, team lead or software developer.  



2.2  Research Strategy 


Qualitative research strategy was applied generally in this research process. The strategy 
 was  both  interpretive  and  inductive.  Howe,  (2003)  argues  that  Interpretivism  contains 
 diverse  approaches  such  as  hermeneutics,  phenomenology,  and  social  constructivism. 


The  approach  undertakes  the  idealism  position  in  philosophical  studies  (Buchanan, 
2011). The Interpretive approach is applied by a researcher who intends to appreciate 
the differences of the subjects under study (Williamson, Bow & Charles Sturt Universi-
ty, 2002). The main focus according to the approach is the meaning and it is allowed to 



(18)employ different approaches to arrive at the meaning (Williamson, Bow & Charles Sturt 
 University, 2002). In this regard, Helsinki region was selected and two start-ups were 
 chosen for the study these are also the companies researcher has been working with-in 
 the past and same domain as a key player in software development process.  


Research  can  either  employ  inductive  or  deductive  approach.  The  deductive  approach 
 entails looking an already existing theory (Guthrie, 2010). Deductive approach the stud-
 ies looks at creating a theory based on the development of a theory (Guthrie, 2010). The 
 area of software start-up and project management is widely studied. The deductive ap-
 proach  starts  with  hypothesis  while  the  inductive  approach  starts  with  research  ques-
 tions as research foundation (Guthrie, 2010). The inductive approach entails employing 
 a  different  perspective  of  the  already  studied  field  while  deductive  approach  lays  em-
 phasis on causality (Guthrie, 2010). Inductive approach is applied more to the qualita-
 tive research while the deductive approach is applied to the quantitative research. The 
 approach is beneficial for acquiring detailed information that will be good in resolving 
 many  problems  that  are  faced  by  the  people  in  different  organizations.  The  right  re-
 search process and approach can be critical in the long run to succeed and achieve more 
 progress. The issues that are faced by the organizations can be resolved by conducting 
 proper  research  processes  that  will  be  beneficial  in  the  long  run  and  can  also  provide 
 future research opportunities.  


Table 2.  Differences between the Interpretivism, Assumptions and the positiv-
 ism approach   


 (Adapted from Williamson, Bow & Charles Sturt University, 2002) 


Assumptions  Interpretivism  Positivism 


Reality of  nature  Multiple, socially con-
 structed 


Single, Tangible, Objec-
 tive 


Research Goals  Weak prediction, under-
 standing 


Strong prediction, Ex-
 planation 
 Focus of interest  Deviant, unique and 


specific 


Representative, average, 
 and general 
 Generation of 


knowledge 


Laws 
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2.3  Research Execution 


The representatives from the start-up case companies selected in the study were inter-
 viewed  for  this  face  to  face  interviews  were  carried  out  the  interview  questions  were 
 designed  and  divided  into  functional  themes.  The  interviewer  questions  were  semi-
 structured and the sessions were allocated 45- 60 minutes each. The aim was to reach 
 out two to three representatives for the interview from both companies since the main 
 focused was to gather information from the main players of software project manage-
 ment within the company. The interview responses were documented as a word docu-
 ment.  After  the  interviews,  transcribed  data  was  double  checked  to  match  the  main 
 themes and patterns. The most collate patterns formed the themes which were synthe-
 sized and given an interpretive analysis method. The results were compiled and discus-
 sion  was  documented.  The  thesis,  in  the  end  provides  the  conclusions,  recommenda-
 tions, and the future perspectives. 


Thematic data analysis is one of the main methods in qualitative data analysis. It entails 
 recording, examining, pinpointing the main themes within a dataset (Guest, MacQueen 


&  Namey,  2012).  This  thesis  also  applies  thematic  data  analysis  which  was  collected 
 from  the  interviews  form  case  companies,  this  is  achieved  by  examining  the  patterns 
 which describe the phenomenon under study. The research familiarizes with the patterns 
 and develops codes based on their similarities. During the research process, data is ana-
 lyzed to get familiarize with it and conduct a rich discussion basing on the findings. It 
 will entail the identification of the explicit and implicit ideas. 



2.3.1 Presentation of Case Companies 


The  anonymity  of  the  companies  and  the  representatives  is  also  important  since  the 
 study  was  being  carried  out  entirely  for  educational  purposes  and  using  an  empirical 
 research methodology, the companies have been renamed and names of the representa-
 tives of the interviews have not been disclosed. The confidentiality of the information 
 and  the  company  status  was  maintained  as  a  drive  of  encouraging  further  research  in 
 this category.  



2.3.2 Results and Analysis of the Research Data 


The  main  findings  of  the  whole  research  study  are  presented.  The  paper  presents  the 
thematic  analysis  of  the  transcribed  data.  Interview  responses  are  also  documented  in 
chapter  6  in  findings  section. Five  main  themes  for  the  challenges  related  to  software 
project management are discussed as provided in the interviews guidelines the interview 
is attached in the appendix section. The Thesis has provided a comparative overview of 
the companies based on their main goals and objectives and business structure, the cur-
rent general strategy and their historical background. The comparative section will en-



(20)hance the process of interpreting the common themes and provide a generalized conclu-
 sion. 


In this regard, project management strategies undertaken by the case companies are dis-
 cussed later in empirical research chapter. The practice will be efficient in unleashing 
 the project management tools undertaken by the case studies to arrive at their respective 
 strategies.  As  also  discussed  earlier  the  interview  questions  are  analyzed  through  the 
 application of the thematic analyzing method. 



2.3.3 Reliability and Validity of the Data 


Reliability in research refers to the accurate and consistent development of the research 
 questions following the objectives and aims of the research (Golafshani, 2003). Under 
 the qualitative study, reliability entails the similarity, stability and the repeating of the 
 measurement method for a given period (Golafshani, 2003). In this regard, consistency 
 was ensured by developing interview questions which were consistent with the objec-
 tive  of  the  study.  Reliability  is  achieved  through  re-testing  of  the  instrument  for  the 
 study of stability (Golafshani, 2003). The thematic data is gauged against the research 
 objectives with the aim of establishing the reliability of the information from the inter-
 viewees.  


Validity is the measure of the accuracy of the research findings in regards to the objec-
 tives  of  the  study  (Golafshani,  2003).  The  validity  of  research  is  established  and  the 
 information from the introduction to the conclusion is following consistency in examin-
 ing the challenges faced by the software start-up in the project management. The main 
 concepts checked to prove reliability and the validity of the data is through checking of 
 transferability,  credibility  and  precision  (Golafshani,  2003).  Triangulation  is  the  most 
 important method used in proving the reliability and the validity of the data (Golafshani, 
 2003). Triangulation is achieved through combining the secondary research (empirical 
 research) and the primary research (literature review and action research) to prove the 
 objectives of the thesis. 



2.3.4 Ethical Consideration  


Any kind of study has its own ethics. There is always a tension between the privacy of 
 the participant and use of information gathered to make a generalization (Patton, 2000). 


Ethical  principles  are  important  in  ensuring  the  right  of  every  participant  is  observed 
(Patton, 2000). The main ethical issues which arose from the use of interviews as the 
main method of data collection entailed the design used, subjective interpretation of the 
data and the participant/ researcher relationship. The main objective of the research was 
to  examine  the  challenges  faced  by  the  software  start-up  in  project  management.  The 
names of participants have not been disclosed and case companies have been renamed 
on demand. 
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2.4  Literature Review 


The literature review is about the ideas that are underlying behind or actually supporting 
 the thesis. It is important for getting a very clear picture that shows the process of con-
 ducting the research properly. The research focuses on empirical data but at the same 
 time literature review also. These both steps are properly explained as they support the 
 research process well. There are some reasons for the importance of literature review for 
 a thesis that are explained by (Saunders 2009). The first reason for the literature review 
 is that it is a proper tool that is important for preliminary research in order to enhance 
 the research topic and problems. The second important reason is that the literature re-
 view actually provides the base for the findings. The process is called critical literature 
 review that was later called as the literature review and it is part of the final research 
 paper (Saunders, 2009).  


The findings of the research are also used for properly rationalizing the findings of the 
 research that is very much important. The literature review process allows the people to 
 find the keywords of their topic properly in other research papers in order to highlight 
 the findings of the research that was conducted on the same topic or keywords by other 
 people. It is a very nice starting point as the researcher can get great insight and useful 
 information  as  the  research  process  is  moving  forward.  The  electronic  papers  are  im-
 portant and serve as a nice source of information and apart from them, there are other 
 important best practices papers and standards that are critical for the research process. 


The challenges that are faced by the researcher can all be actually resolved by focusing 
 more on the literature review. The more the literature review the better the quality of the 
 research.  If  the  researcher  is  finding  something  difficult  or  any  concept  is  very  tough 
 that can be resolved by assessing the information that is presented inappropriate  


The literature review shapes the entire structure and process for the research as it allows 
 proper understanding of the different concepts and techniques that are very much criti-
 cal  for  the  researcher  in  the  long  run  for  this  reason,  the  existing  literature  on  project 
 management, start-ups and software development methodologies has been studied. 



2.5  Empirical Method 


The aim of the empirical study is the proper understanding of the organization that is 
 why the use of the empirical method for that is critical. It is important for any research 
 methodology  to  approach  the  empirical  research  as  the  appropriate  results  will  be 
 achieved  by  focusing  on  the  appropriate  techniques.  If  there  are  certain  theme  inter-
 views that are conducted in the particular organization that will be giving an explanation 
 that  is  very  much  detailed  and  giving  proper  results  for  approaching  of  the  interview. 


The research question is clearly trying to find the gap that is present in the case organi-
zations that is why it’s important for the researcher to understand the nature and practic-
es of the case organization. The challenges or situations that are faced by the organiza-
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 from the research. The interviews that are used for the collection of the data are a rich 
 resource as that will be allowing proper and detailed analysis of the research.  


The data that is gathered for proper analysis will be beneficial in the long run. The in-
 terviewee's  knowledge  will  be  assessed  that  will  also  be  beneficial  in  the  long  run 
 (Hirsjarvi,  2007).  The  research  using  the  interviews  for  the  questions  and  the  assess-
 ment is critical for the properly developing a better understanding of the situation. The 
 interviews are actually conducted in order to focus on the certain areas of the interest of 
 the researcher to further explore more detailed and useful information. The highlighted 
 information from the interview data can help the researcher to find the appropriate solu-
 tions to the problems that are being faced and there are many alternatives or ideas that 
 are highlighted as the research process allows more information to be collected rather 
 than  restricting  the  information.  (Saunders,2009)  have  actually  clearly  highlighted  the 
 main challenges that are three major issues in the overall data quality that are present in 
 semi-structured  interviews  or  the  in-depth  interviews.  Firstly,  the  reliability  of  the  in-
 formation, secondly there is some form of bias and finally, the third issue or challenge is 
 the validity and generalization.  


The actual generalizability or validity of the research findings is very much important 
 for the final research paper. The problems can also be resolved or properly controlled by 
 focusing on conducting more interviews from the same areas. The same question can be 
 asked  of  several  employees  or  the  same  group  that  will  be  allowing  the  possibility  to 
 generalize the information on all the people. The problems that are present in the gener-
 alizability can be properly tackled by focusing on the answers and suggestions.  


The research approach that is adopted in this thesis is actually quite generally focusing 
 mainly on the challenges that might be faced by the organization. The themes that are 
 properly analyzed in the research questions or interviews are very much of qualitative 
 and quantitative nature that allows more useful and proper information that is critical for 
 the proper completion of the research process. The data of the interview is divided into 
 categories or themes that will be critical in the long run leading to a proper solution and 
 further it can then be analyzed along with the numerical data that is having empirical 
 nature.  



2.6  Software Project management 


Project  management  is  a  combination  of  processes,  skills  and  tools  also  explained  in 
figure 4, these are combined to plan a particular project that includes analysis of risks 
involved in the project, time management also known as project scheduling, budgeting 
and  allocation  of  resources.  These  components  combine  together  to  manage  a  project 
properly,  if  the  operations  of  the  company  are  related  to  software  business,  the  skills 
and tools are dedicated to software project management particularly. This chapter will 



(23)analyze various aspects that are related to software project management. A clear distinc-
 tion between normal project management and software project management will be dis-
 cussed. The methodologies and modern tools used in software project management will 
 also be explored. Challenges encountered by modern software project managers in their 
 job will be highlighted and possible solutions suggested or recommended.  


Figure 4.   Components of Project management (Adapted from Hobbs 2011) 



2.7  Introduction to Software Project Management 


A software development company executes its duties in two parts- software creation and 
software project management. Software creation is the actual processes that lead to the 
development of the software. Software project management encompasses the processes 
and activities that are carefully monitored by the software development manager to en-
sure that the final product is same as that which had been planned for by the founder or 
management. Every project faces its own share of constraints (Villafiorita, 2016). Man-
aging these constraints is the responsibility of the founder, software development man-
ager, management and the software development team. Figure 5 shows how the triple 
constraints interact. There is a direct interaction between time scope and cost whereas 
the quantity acts as a uniform entity between the interaction, the major entities however 
are always time and cost since the scope is always defined in the beginning and often 
remains unchanged and uniform through the whole project management cycle. 



(24)Figure 5.  Triple Constraints for Software-based Projects 
        (Adapted from Mall, R., Panigrahi 2017) 


Software project management is often spearheaded by a software project manager who 
 is generally responsible for all the activities related to software project management and 
 planning for all projects in a company. The manager is supposed to manage all aspects 
 of software development and ensure that all phases of the software development lifecy-
 cle are concluded as and when planned (Schwalbe, 2009). In executing the responsibili-
 ties of the office of a software project manager, the office holder will be responsible for 
 managing the software development team and also manage the project. As regards the 
 management of the project, the software development manager will have to undertake 
 activities that include planning of the project, setting the scope of the project, coming up 
 with a budget for the project, managing the resources for the project and scheduling the 
 various tasks and events that need to happen in the course of the project. The activities 
 that  relate  to  the  project  which  must  be  carefully  monitored  by  the  software  project 
 manager can be split into three categories: project planning, scope planning and project 
 estimation (Schwalbe, 2009). 



2.8  Normal Project Management vs. Software Project Manage- ment 


Lester (2013) defines project management as a discipline which allows the project team, 
under  the  able  leadership  of  a  project  manager  to  initiate,  plan,  execute,  control  and 
close the work that had been assigned to a team after having achieved the set goals or 
met  the  success  criteria  that  had  been  forethought.  Most  of  the  traditional  or  normal 
projects have a defined beginning and a defined end and they are pursued with an aim of 
producing a unique product, result or service. Additionally, most of these normal pro-



(25)jects are constrained by time, funding or deliverables and they are intended to result into 
 an added value or beneficial change to the project sponsor.  


The  temporary  nature  of  normal  project  management  undertakings  is  a  sharp  contrast 
 from  other  sub-categories  or  sub-disciplines  of  project  management  which  are  often 
 semi-permanent, permanent or repetitive activities aimed at producing unique services 
 or products. An example of such a sub-discipline is software project management which 
 is  neither  temporary  nor  short-lived.  (Mochal,2011)  opine  that  the  greatest  challenge 
 faced by normal project managers comes from the pressure to achieve all the goals set 
 for the project within the set time, funding or deliverables constraints. Some more spe-
 cific constraints that normal projects face include the constraints of time, scope, budget 
 and quality. The secondary constraint, which is deemed to be more ambitious, requires 
 that the project manager to optimize the allocation of the required resources and inte-
 grate them to achieve the objectives that had been pre-defined. 


Traditional or normal project management follows a number of approaches to meet the 
 objectives  set  for  projects.  These  approaches  can  be  summed  up  as  lean,  incremental, 
 iterative, and traditional phased approaches. Of all these approaches lean and traditional 
 phased approach is the most common approaches used in normal project management. 


Traditional-phased approach has a sequence of steps that need to be followed to com-
 plete the project (See Figure 4). These steps or phases include initiation, planning and 
 design,  execution  and  construction,  monitoring  and  controlling  and  completion  of  the 
 project (Lester, 2013).  


Figure 6.  Traditional five-phased project management cycle 
          (Adapted from Mall, R., Panigrahi 2017) 


According to (Hobbs, 2011), lean project management is an adaptation of concepts such 
as lean thinking and lean manufacturing into the disciple of project management. Janes 
et al, (2016) posit that lean project management is guided by the principle of delivering 
added  value  with  less  waste  of  resources.  Lean  project  management  has  some  sem-



(26)blance  to  agile  software  development  in  the  sense  that  it  uses  key  techniques  that  are 
 used in agile software development that include pipelining, the need of having a strong 
 facilitator and blame-free employee engagement. Lean project management focuses on 
 removing bottlenecks that are inherent in traditional project management, with an aim 
 of accelerating growth and increasing productivity (Hobbs, 2011).  


Major  differences  are  related  to  customer  involvement  and  processes,  enabling  a  cus-
 tomer feedback in the whole project management process enables it to be a totally dif-
 ferent approach towards completion, most common differences in normal project man-
 agement and software project management are defined in table 3. 


Table 3.  Comparison between normal project management and software      
 project management 


Normal Project Management  Software Project Management 
 Customers  are  engaged  early  in  the 


project  but  keep  off  once  the  project 
 begins 


Customers are involved throughout the 
 lifetime of the project 


There  is  heavy  upfront  design  and 
 analysis 


There  are  daily  meetings  that  teams 
 engage in to ensure that they are up to 
 speed with the new requirements. 


Teams  escalate  problems  to  managers 
 whenever they arise. 


Teams work together to solve any aris-
 ing problems 


Anticipation is favored in this model  Adaption is favored in this model 
 The focus is on the process more than 


the product 


The focus is on the product more than 
 the process 


The  product  is  planned  intensively 
 before being executed and tested 


Testing  is  done  throughout  the  lifecy-
 cle of the project 


Contrastingly,  Software  project  management  bears  characteristics  that  distinguish  it 
from the traditional or normal project management. Software project management is not 
a  discipline  in  itself  rather  it  is  a  sub-discipline  within  the  wider  project  management 
discipline. As the name suggests, software project management concerns itself with the 
management  of  projects  that  deal  with  the  development  of  software,  description  and 
comparison is explained in table 5 above. (Stellman & Greene, 2006) define software 
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 and  leading  of  software  projects.  Simply  put,  software  project  management  looks  at 
 how software projects are planned, monitored, implemented and controlled. 


Unlike normal projects that have a definite start and end, software projects have a start 
 but they do not have an end. The very nature of the products of the software develop-
 ment project makes it impossible to have a defined end of the software project devel-
 opment  journey.  Software  needs  to  be  closely  monitored  and  updated  regularly.  The 
 ever-changing nature of the workspace where this software is deployed requires devel-
 opers  to  work  on  their  product  on  a  continuous  basis  and  this  explains  why  software 
 developers keep updating and releasing new versions of the same software product. An-
 other  marked  difference  is  the  fact  that  software  project  management  follows  or  uses 
 agile project management, which allows developers to respond fast to the changes in the 
 software sub-industry. (Chin,2004) defines agile project management as an incremental 
 or iterative method used in managing the design of activities of information technology, 
 engineering  and  other  business  areas  which  operate  in  highly  uncertain  environments. 


Agile project management is ideal for software projects because of their uncertain na-
 ture and also because of the fact that such projects require unique expertise.  



2.9  Software Project methodologies: 


Software  development  methodologies  are  defined  as  frameworks  that  are  used  in  the 
 structuring,  planning  and  controlling  the  processes  of  developing  a  software  product 
 (Elsafi & Awad, 2014). Examples of these methodologies include scrum, crystal meth-
 ods,  spiral,  agile  software  development,  dynamic  system  development  model,  feature- 
 driven development, lean development, rational unified process, extreme programming, 
 rapid application development and waterfall. Different authors classify software devel-
 opment methodologies in a different way. For instance, (Highsmith & Cockburn, 2001), 
 posits  that  methodologies  such  as  scrum,  dynamic  systems  development  model  and 
 crystal  methods  fall  under  agile  software  development  methodologies.  In  this  section, 
 we will review these agile methods because they are the most common in the software 
 development workspace. 


1.  Agile Software Development Methodologies 


Agile software development methodologies share one characteristic in common; they all 
 attempt to minimize risk by facilitating the development most of the software in short 
 time boxes, which are known as iterations. Each of these iterations run for an average of 
 four weeks and they can each be regarded as being miniature standalone software pro-
 jects  meaning  that  they  comprise  of  tasks  that  are  necessary  to  release  new  software. 


This is an important distinction between normal projects and software projects. Whereas 
normal projects only release the final product at the end of the development cycle, soft-



(28)ware projects that use agile development methodologies aim at releasing new software 
 at the close of each iteration (Cockburn & Highsmith, 2001).  


2.  Crystal Methods 


This agile software development methodology, which was developed by Cockburn fo-
 cuses on people, community, interaction, skills, communications and talents as the pri-
 mary  focus  in  software  development.  Cockburn  observes  that  the  various  teams  in-
 volved in developing software have diverse skill and talent sets which must be under-
 stood and prioritized above the process element, which he regards as being secondary 
 (Bjornvig  &  Coplien,  2014).  Further,  he  defines  the  behavior  of  individuals  within 
 teams in terms that include people being unable to act consistently over time, being fond 
 of communicating on a face-to-face basis and getting real answers to real questions and 
 the fact that behavior is highly variable. These findings led him to assert that the adopt-
 ed  software  development  methodology  must  be  able  to  fit  the  agile  workspace  where 
 these people work and this led to the development of crystal methodology as a type of 
 agile software development methodology (Bjornvig & Coplien, 2014).  


3.  Dynamic Systems Development Model (DSDM) 


DSDM is an agile software development methodology that evolved from rapid applica-
 tion development practices. This approach boasts of being best in coming up with doc-
 umentation  and  training  for  teams  involved  in  agile  software  development.  Further, 
 DSDM is cognizant of the fact that software is never built perfectly the first time and as 
 thus,  it  considers  the  software  development  process  as  an  exploratory  endeavor.  This 
 methodology is guided by principles that include active user involvement, cooperation 
 and collaboration between the various stakeholders, focuses on frequent delivery of iter-
 ations, empower teams to make decisions and an integration of testing within the lifecy-
 cle of the project (Geert, 1994) 


4.  Scrum 


This agile software development methodology was developed by Ken Schwaber. It was 
 originally intended to help in improving team productivity which was previously under 
 the  stranglehold  of  process-laden  methodologies.  Scrum  emphasizes  on  team  work. 


Teams meet in brief daily meetings in which progress is explained, all upcoming tasks 
 are  discussed,  obstacles  are  dealt  with  and  all  backlog  is  prioritized  over  fresh  work. 


The workspace is interactive and assigned tasks are completed in short iterations called 
sprints (Schwaber, 2002). A scrum master is assigned the responsibility of helping the 
team to navigate past impediments and deliver the goals set for various sprints. Scrum 
acknowledges that the challenges encountered in the agile software development work-
space  cannot  be  addressed  using  traditional  process-based  methodologies  (Schwaber, 
2002). 
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2.10 Modern Tools for Software Project Management 


Every  project,  software  development  included,  relies  on  a  number  of  tools  to  bring 
 about the envisioned success. Great tools can help in simplifying project activities, fa-
 cilitate communication with both internal and external stakeholders and improve work 
 efficiency.  Though  the  tools  discussed  in  this  chapter  are  great,  they  do  not  replace 
 sound software project management. To achieve the best results from these tools, it is 
 advisable that they are combined with the tenets of sound project management. 


There are a number of useful tools that can be used to ensure that software development 
 projects proceed seamlessly. The tools can be classed under different categories includ-
 ing-  planning,  communication,  execution  and  monitoring  tools.  These  tools  belong  to 
 the wider category of productivity tools. Examples include Email tools (Gmail, Yahoo 
 etc.),  Document  sharing  tools  (Dropbox,  Google  Drive  etc.),  Video/web  conferencing 
 tools (Zoom, Skype etc.), Repository hosting tools (GitHub, Bitbucket etc.). Team man-
 agement tools like (JIRA, Trello, Team week, etc.). These tools are ideal for use in agile 
 software development because they enable the developers to be flexible and still main-
 tain  organization.  Further,  these  tools  enable  developers  to  self-manage  and  work  in 
 such a way that their goals converge to meet the bigger goal set for the project.  


These agile tools support the entire software development project by helping the team 
 members to identify the various requirements and split these requirements into smaller 
 tasks.  The  cycles  or  iterations  are  kept  short  and  interactive  enabling  the  team  adjust 
 their  processes  and  focus.  These  tools  share  a  common  feature  most  have  a  graphical 
 dashboard that makes it possible to check team progress in real time. Some have sophis-
 ticated features that make it possible to update the software code at the end of each it-
 eration. 


1.  Source Control Tools 


GitHub  makes  it  possible  for  developers  to  follow  different  paths  in  coming  up  with 
 different parts of the software and then merge their codes later. This repository allows 
 software developers to work independently and then merge their codes at the tail end of 
 the project. Many software development teams use GitHub to host and keep their codes 
 neatly  organized.  Other  source  control  tools  include  CVS,  Subversion,  Mercurial  and 
 Bitbucket (Straub, 2015). 


2.  Communication Tools 


These tools are further categorized into two email tools (Gmail and Yahoo) and video 
conferencing tools (Zoom and Skype). There are instances where the team might need 
to share some piece of information through email. This can be done by using the popu-
lar email platforms or use an institution hosted email address or service. Teams can also 



(30)have meetings in real-time regardless of their location. This can be facilitated by the use 
 of platforms such as Zoom and Skype (Javadtalab et al., 2015).  


3.  Continuous Integration Tools 


These tools are important because they make it possible for developers to add a layer of 
 processing whenever a code is committed. This is important because it makes it possible 
 for teams to work smoothly together. These tools have plugins that facilitate the running 
 of diagnostic tests meant to ensure that the software is performing correctly. They in-
 clude tools such as Travis CI, Integrity and Strider (Cuppett, 2016).  


4.  Team Management Tools 


The agile manager can be used to organize teams from the beginning of a project to plan 
 the entire project. This tool gathers information from tools like GitHub and ensures that 
 all  tasks  are  accounted  for.  Active  Collab  helps  in  generating  bills  and  tracking  time. 


This tool can be used to track tasks from conception to completion. Agile bench can be 
 used to track the work done by each member of the team. This tool can help to deter-
 mine  which  member  is  overburdened  and  help  the  project  manager  to  reassign  some 
 work  to  ensure  equitable  distribution  of  the  workload.  Other  team  management  tools 
 include pivotal tracker, VersionOne, Jira, Trello, LeanKit, Pmanbox and Axosoft (Par-
 ker, 2009). 


5.  Document Sharing and Documenting Tools 


There are instances where the team need to share documents that are essential in facili-
tating their work. Document sharing tools such as Dropbox and Google Drive can ena-
ble them to share and review documents in real time. Documents can be shared in for-
mats  that  include  PDF,  PPT,  Microsoft  Word  and  Image  formats  (jpeg,  bitmap,  png 
etc.). (Kerzner, 2015). 
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3. TECHNOLOGICAL ENTREPRENEURSHIP 



3.1  Introduction to Technological Start-ups 


The 21st Century is considered to be the right age for technology. On the one hand, the 
 tech industry is seen as growing at an astonishing speed and on the other hand several 
 successful tech companies like Microsoft, Google and Facebook reveal the potential that 
 exists in this lucrative industry. A tech start-up can be defined as a new for-profit entre-
 preneurial  venture  or  business  that  aims  at  establishing  its  market  presence  and  get  a 
 share of the revenue that established firms make in the industry.  


The tech industry is highly competitive however, the opportunities for new start-ups are 
 countless  and  these  keep  emerging  with  every  new  day.  For  any  start-up  to  thrive,  it 
 must be established in the right start-up ecosystem. Start-up ecosystems help new busi-
 nesses  to  manage  growth,  increase  their  competitiveness  and  create  jobs.  There  are  a 
 number of recognized tech start-up ecosystems in the world. The top 20 are shown in 
 Table 2 below: 


Table 4.  Worlds top 20 start-up ecosystem with ratings 
 (Adapted from startupgenome.com) 
 Startup 


Ecosystem 


Rank-
 ing 


Perfor-
 mance 


Fund-
 ing 


Mar-
 ket 
 Reach 


Tal-
 ent 


Startup 
 Expo-
 sure 


Growt
 h  In-
 dex 
 Silicon  Val-


ley  1  1  1  4  1  1  2.01 


New York  2  2  2  1  9  4  1.08 


Los angelus  3  4  4  2  10  5  1.08 


Boston  4  3  3  7  12  7  2.07 


Tel Aviv  5  6  5  13  3  6  2.09 


London  6  5  10  3  7  13  3.03 


Chicago  7  8  12  5  11  14  2.08 



(32)Seattle  8  12  11  12  4  3  2.01 


Berlin  9  7  8  19  8  8  1.00 


Singapore  10  11  9  9  20  9  1.09 


Paris  11  13  13  6  16  15  1.03 


Sao Paulo  12  9  7  11  19  19  3.05 


Moscow  13  17  15  8  2  20  1.00 


Austin  14  1  14  18  5  2  1.09 


Bangalore  15  10  6  20  17  12  4.09 


Sydney  16  20  16  17  6  10  1.01 


Toronto  17  14  18  14  15  18  1.03 


Vancouver  18  18  19  15  14  11  1.02 


Amsterdam  19  15  20  10  18  16  3.00 


Montreal  20  19  17  16  13  17  1.05 


According to the data in table 2, it can be seen that Silicon Valley is the leading tech 
 start-up  ecosystem  followed  closely  by  New  York  City  and  Los  Angeles.  For  a  tech 
 start-up  to  register  success  it  must  be  established  in  an  ecosystem  that  supports  start-
 ups. This section describes in detail various factors that affect the success of technologi-
 cal entrepreneurship.  



3.2  Start-up Lifecycle 


There are no predefined set of rules and practices or in other words, processes that start-
 ups should follow however every start-up be it technology-related start-up or the non-
 technical start-up has a specific life-cycle that the company needs to passes through or 
 follow.  According  to  (Kane,2004),  there  are  six  phases  that  all  start-ups  go  through. 


(Cann,2013) argue that tech entrepreneurs must be cognizant of the fact that each of the 
six phases in the life-cycle of their start-ups must be treated with an understanding that 
they are quite distinct. These six phases include discovery, validation, efficiency, scale, 
maintenance, and sale or renewal. 



(33)Figure 7.  Six phases for life cycle of a start-up (Adapted from Kane 2004). 


Figure 2 above is explaining the six phases of a start-up lifecycle. The first phase of the 
 lifecycle is the discovery stage in which the entrepreneur comes with several ideas of 
 the  project  that  the  start-up  will  concentrate  on.  This  phase  is  also  called  the  ideation 
 stage  because  it  involves  the  formulation  of  ideas  that  are  meant  to  solve  a  specific 
 problem.  For  example,  the  tech  company  Facebook  was  a  social  networking  site  for 
 students at Harvard University then it later spread to other universities before spreading 
 all  over  the  world  (Curran  &  Curran,  2014).  Most  of  the  other  major  tech  companies 
 begun as projects that were meant for a small group of consumers; however, these pro-
 jects proved useful and they were scaled up and it spread to the rest of the world (Cur-
 ran & Curran, 2014). Looking back on the Facebook start-up journey, the project started 
 with a minimum viable product (MVP) to survey the market and assess the acceptability 
 of the project. 


The second phase of the lifecycle is the validation stage. During this stage, the start-up 
 product or service go from being a hypothetical solution to looking for clients who are 
 ready to pay for the product or service. Proof that customers are willing to pay for the 
 product or service being offered by the start-up is enough validation for the project. The 
 third phase which relates to efficiency requires the technology entrepreneur to look at 
 market  studies  and  settle  on  a  business  model  that  will  best  suit  the  start-up  and  its 
 product or service offering. After establishing efficiency, the entrepreneur needs to look 
 at the possibility of scaling the business idea in a sustainable manner. This means that 
 the tech entrepreneur must ensure that the costs are kept down as the start-up grows its 
 capacity. Tech start-ups like Uber and Airbnb have been able to scale their operations 
 without inflating the cost of doing business (Curran & Curran, 2014). 


Immediately after the scaling phase has been executed, it is crucial that the next phase, 
maintenance, starts immediately. This phase of the lifecycle is important because it is 



(34)meant  to  ensure  that  the  structures  that  have  been  built  do  not  collapse.  The  last  and 
 final phase is very important, at this point the tech entrepreneur will have to decide be-
 tween selling the start-up to a giant tech firm or go public and become one of the giants. 


If the tech start-up opts to go public, then it must renew its products and service offer-
 ings and reinvent itself so as to be able to confront the ever-changing markets (Cann et 
 al, 2013).  



3.3  Software development in technological start-ups 


Software development process basically consists of a series of steps to be followed in a 
 generic manner known as basic software development process or also known as water-
 fall model. WM used to be most commonly used model by most software development 
 companies  in  order  to  execute  their  project  or  product  development  operations.  Since 
 the  introduction  of start-up  methodologies  which  ate  also  widely  used  in  the  software 
 industry  as  we  see  a  lot  of  start-ups  these  days.  the  basic  development  cycle  has  also 
 been evolved and there exists no particular hard and fast rule of thumb in terms of pro-
 cesses and methods to follow since the processes and methodologies a company should 
 follow  are  molded  according  to  the  requirements  and  needs,  this  molding  includes  a 
 number of variables to be considered generally depends in terms of product or projects 
 that a company has been involved into, company structure, size and  the software devel-
 opment method they are following which  are described later in the chapter. 


Software development itself is a sequential process that is carried out after a series of 
sequential activities or subactivities, each of them is interrelated to each other and may 
involve a series of complex procedures within themselves. WM which has been widely 
used by most of the software development companies and has been in practices since 
ages, in general it usually includes a series of steps to execute in the process after one 
and another and it’s a sequential process. The main steps included in the process model 
are also defined in Figure 3, briefly include requirements analysis, starting the design, 
creating  an  implementation  plan  and  starting  of  implementation,  verification,  deploy-
ment of the project or product also known as delivery and the final step is maintenance 
that also includes updates if required.it is necessary to gather basic information and per-
form a basic analysis as an initial step before start  designing the actual product or ser-
vice , then after the designing the phase of implementation comes where actual opera-
tions  are  performed  after  the  implementation  it  needs  to  be  verified  and  tested  and  if 
everything  goes  right  it  is  then  deployed  .After  the  deployment  it  is  where  the  final 
product is ready the product is maintained ,this is called the basic waterfall model for 
software development and is also explained in figure 8. 
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