

  
    
            
        
      
      
        
          
        

        
          
            
          
        
        
          
            
              
                
              
            

            
              
                
                  Nedávno hledané
                

              

                
                  
                      
                      
                        
                      
                  

                
              
                Nebyly nalezeny žádné výsledky
              

            

          

          
            
              

                
              
            

            
              
                Tags
              

              
                
                  
                      
                  
                
              

              
                

              

              
                Nebyly nalezeny žádné výsledky
              

            

          

          
            
              
                
              
            

            
              
                Dokument
              

              
                
                  
                      
                  
                
              

              
                

              

              
                Nebyly nalezeny žádné výsledky
              

            

          

        

      

    

    
      
        
          
        
      
              

                        
  
  

                
            
            
        
        Čeština
                  

                        
  

                Nahrát
                        
          
            
            
              
                Domovská stránka
                
                  
                
              
              
                Školy
                
                  
                
              
              
                Témy
                
                  
                
              
            

          

        


        
          Přihlášení
        
        
        
        
        
          

  





  
    
      
      	
            
              
              
            
            Odstranit
          
	
            
              
              
            
          
	
            
              
                
              
              
            
          
	
          

        
	Nebyly nalezeny žádné výsledky


      
        
          
        
      
    

  







  
      
  
    
    	
                                    
              Domovská stránka
            
            




	
                          
                
              
                        
              Další
            
            


      
                  Hlavní práce68045_chyy00.pdf, 1.7 MB
                
                
                  
                    Stáhnout
      

      
        
          
            
              
                
              
            
            
            
              
                Podíl "Hlavní práce68045_chyy00.pdf, 1.7 MB
                
                
                  
                    Stáhnout"

                
                  
                    
                  
                  
                    
                  
                  
                    
                  
                  
                    
                  
                

                
                  

                  
                    COPY
                  
                

              

            

          

          
            
              

                
              
            
          

        

      

    

    
      
        
          
            
              
            
                          
                N/A
              
                      


          
            
              
            
                          
                N/A
              
                      

        

        
                      
              
                
              
                               Protected
                          

                    
            
              
            
            
              Akademický rok: 
                2022
              
            

          

        

        
          
            
            
                
                    
                
                Info
                
                

            
            

            

                        
  

                
        Stáhnout
          
              

          
            
              
                
                Protected

              

              
                
                
                  Academic year: 2022
                

              

            

            
              
                
                  
                
                
                
                  
                    Podíl "Hlavní práce68045_chyy00.pdf, 1.7 MB
                
                
                  
                    Stáhnout"

                    
                      
                        
                      
                      
                        
                      
                      
                        
                      
                      
                        
                      
                    

                    
                      

                      
                        
                      
                    

                    Copied!

                  

                

              

              
                
                  
                
              

            

            
              
                
                51
              

              
                
                0
              

              
                
                0
              

            

          

        

      

      
        
                              
            
            51
          

          
            
            0
          

          
            
            0
          

        

      

    

  



  
        
                    
  
    
    
      
        Načítání....
        (zobrazit plný text nyní)
      

      
        
      

      
      

    

  




  
      

                    Zobrazit více (   Stránka )
        
  


  
      

                    Stáhnout nyní ( 51 Stránka )
      



      
            
  
    Fulltext

    
      (1)
Prague University of Economics and Business 



Faculty of Informatics and Statistics  



Analysis of the software testing department of the  company “Starky’s Club” 



MASTER THESIS  


Study program: Applied Informatics 
 Field of study: Information Management 


Author: Bc. Yevhenii Chyzhykov   
 Supervisor: prof. Ing. Petr Doucek, CSc. 


Prague, 2020  



(2)2 



Declaration   


I hereby declare that I am the sole author of the thesis entitled “Analysis of the software testing department of 
 the company “Starky’s Club”. I duly marked out all quotations. The used literature and sources are stated in 
 the attached list of references. 


In Prague on 2020      Bc. Yevhenii Chyzhykov 



(3)3 



Acknowledgement


I hereby wish to express my appreciation and gratitude to the supervisor of my thesis, prof. Ing. Petr Doucek, 
CSc., for his knowledge, support and time, that he invested. Also, my appreciation goes to Bc. Martin Švach 
and Bc. Michal Kouřík for their consultation during the working process. 



(4)4 
 Abstract 


Managing  the  information  technology  is  one  of  the  main  parts  all  of  the  IT  companies  today.  It  includes 
 maintaining all of the activities in the company as efficient as possible, achieving the deadlines, meeting the 
 customer expectations and prioritise the tasks. Testing is also a big part of each development process. 


In  today’s  world  IT  companies are  separated  into  two  different  types of  approaches  –  Waterfall and  Agile. 


There are still a lot of space for both approaches in modern world, but, of course, they do have their strong and 
 weak sides. 


This Diploma thesis describes basics of information technology management, differences between Waterfall 
 and Agile, basics of testing and its importance. I tried to prove my own idea, why testing department should 
 have the biggest influence on managing the information technology at least in small or medium companies. In 
 the practical part, current situation of the testing department in company “Starky’s Club” was analyzed, there 
 were found  the  best  ways and  approaches of  improving it and  explained  the  best  way  to  implement  testing 
 processes in Agile development. 


The analysis in this Diploma thesis is unique, combines different resources and approaches and shows the way 
 to implement those ideas in a real project. 


Key words 


Testing,  Agile,  Scrum,  Kanban,  software  development  lifecycle,  software  management,  automation  testing, 
Gherkin syntax, Selenium, Behavior-Driven Development. 
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Introduction 


Each year we are witnesses of continuous progress in every part of our life. There are more and more 
 new things around us and information technology is one of the most (if not the most) fast-growing industries 
 in the world. 


Because  of  that  pressure  and  possibilities  of  new  technologies every  company  want  to  and need to 
 implement new features as quick as possible to stay in tune with market. We couldn’t anymore develop software 
 for years – after release it would be already out of date. That constant progress has in impact on everything, 
 including management of information technologies. All of the processes are now faster, then it was before, but 
 it doesn’t mean, that they should have less quality, even otherwise. That’s why testing departments now should 
 be more efficient, more technical oriented and prepared for changes. 


In my Diploma thesis, I chose to be occupied with activities of testing department and its improving 
 because of my four-year working experience in this field. I chose to analyze “Starky’s Club” because of many 
 reasons: that company from the beginning was connected to my university (company started their journey in 
 xPort Business Accelerator VŠE), I was their Test Analyst for year and a half (but not anymore) and owners of 
 the company are really eager about the idea of improving their testing department and to have a fresh look of 
 information technology managing processes in general. 


Significant part of my Master thesis contains analysis of software development life cycle and Agile 
 approaches – like Scrum and Kanban. 


In  practical  part  of  my  Master  thesis  I’ll  describe  company  from  different  angles,  identify  their 
 problems,  suggested  their  solution  and  implemented  them  in  whole  organization  and  in  testing  department 
 specifically. 


My main  motivation  is that  I  would  improve  my  own  knowledge  in  that  field  and  I  would  create a 
practical  guide  for  improving  efficiency  of  testing  processes  in  a  company,  so  other  small  or  medium  size 
company could use that guide in a future. 
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Goal 


My main goal is to analyse software testing department of the company „Starky’s Club“ and increase its 
 efficiency. 


For achieving that goal, we need to follow next secondary goals: 


•  To  analyse  information  about  the  company  and  processes,  which  could  have  influence  on  testing 
 department. 


•  To  analyse  their  processes  and  define  situation  for  today.  To  establish  maturity  level  of  testing 
 department I’ll use TMMi methodology and its approach to improve testing processes. 


•  To  plan  the  activities, that  should  be  implemented  and  explain  why.  For  achieving  this goal  Scrum 
 implementation methodology will be used. I’ll establish different KPIs to measure improvement and 
 calculation will be provided (Section 3.2). 


•  To implement planned changes inside the organization. 


•  Post-measure the KPIs and to make conclusions. 



Target group 


The target group of my Diploma thesis are top managers and owners or small and medium size companies, test 
 analysts, test managers, project managers. 



Research methods 


That part describes ways of analysing of information, that were used in that Diploma thesis. 


For theoretical part were used document analysis, comparison and observation. For practical part were used 
 analysis, synthesis and experimenting. 


Object of observation are processes in testing department of company “Starky’s Club”, which is necessary to 
 analyse, improve and automate. 


For more efficient analysis were used primary and secondary resources. Primary resources are processes for 
 development management in company, processes in testing department, consultation with senior developers 
 and owners, internal documentation and documentation for tools, which were used during implementation of 
 automation tests (Selenium, Behave Framework). All of the necessary information was provided by owners of 
 the company, sensitive part of the data was anonymized. 


Secondary resources are literature and online resources that were used for deeper understanding of problematic 
 and are listed in the Resources section in the end of Diploma thesis. 


For structuring of practical part were used the most prominent norm IMRaD (Introduction, Methods, Results 
 and Discussion).  


1.  Introduction – why we should consider the problematic.  


2.  Methods – how we did our study, what was used, what was more important then the others, how it was 
 implemented. 


3.  Results – practical implementation of suggested improvements. 


4.  Discussion – analysis of the results. 
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Structure 


This diploma thesis is divided into two parts: theoretical and practical. Main purpose of those parts is to achieve 
 primary and secondary goals, which were described above. Parts are also divided into topics and sub-topics for 
 better navigation. 


Theoretical part of the diploma thesis will introduce reader to following topics: 


•  Software development life cycle, its history, types and differences between them 


•  Project  management  and  its  importance  in  IT  business,  why  synergy  between  software  quality 
 assurance specialists and project managers is important. 


•  Software testing, which is crucial for understanding of the problematics, which were solved in practical 
 part. 


•  Cloud technologies. That topic is necessary for high-level description of technical implementation and 
 to show the importance of changes that were made in practical part. 


•  Brief explanation of the software tools that were used in practical part. 


•  Introduction into company. 


Practical  part  includes  identification  of  the  problems,  that  were  needed  to  be  solved;  establishment  of  key 
 performance indicators; explanation of the way of transitioning into Scrum and Kanban for different projects; 


reasons to implement automate tests; how the principles of TMMI were implemented into workflow of testing 
 department. 


Shortcuts and definitions are explained in detail on the page below for better navigation. 
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THEORETICAL PART 


In  theoretical  part  of  this  diploma  thesis are  described  steps  in  Software  Development  Life  Cycle,  Agile  is 
 explained together with Agile mindset (for better understanding), project management principles are also stated 
 together  with  a  definition  of  software  testing.  Reader  will  also  learn  about  a  company,  their  strategie, 
 organizational structure and SWOT analysis. 


Theoretical part was made for a purpose of better understanding of the problems, that will be described and 
 solved in practical part.  



1.  Definitions 



1.1.  Software Development Life Cycle 


The profession of “software developer” has existed since the first computers and their operators, as far back as 
 the days of first calculation machines and vacuum tubes. Practices and methods for developing software have 
 evolved over the decades since the invention of the computer. 


Those  methods  have  adapted  to  the  state  of  the  art  in  computer  hardware,  development  tools,  and  modern 
 thinking  about  the  organizational  management  of  software  development  teams.  With  this  progress,  new 
 methods of software development have grown out of private and public software development efforts around 
 the globe. 


These  methods vary  widely,  yet  they  have  a  common  goal:  to  develop  software  as cheaply,  efficiently  and 
 effectively as possible. 


“Under “Software Development Life Cycle” we understand description of activities, where connection between 
 them are clear and timeline is set. That means that SDLC has it’s beginning, clearly defined parts, hierarchical 
 structure and end” (Doucek, 2010) (authors translation).  


The entire SDLC process divided into the following stages: 
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Figure 1.1: Stages of Software Development Life Cycle 
 Resources: (Lock, 2007) 


•  Phase 1: Requirements collection and analysis 


This  stage  is  conducted  by  the  senior  team  members  together  with  stakeholders  (ideally  also  with 
 domain experts from industry). During this phase high-level requirements are build, quality gates for 
 QE department could be also established, risks are identified. 


Requirement collection and analysis gives a clearer picture of the scope of the entire project and precise 
 requirements. 


•  Phase 2: Feasibility study 


Next step is to define and document software needs. Often during this phase “Software Requirement 
 Specification”  (SRS)  is  created,  which  includes  everything  that  should  be  designed  and  developed 
 during  the  project  life  cycle.  There  are  mostly  five  types  of  feasibilities  checks:  economic,  legal, 
 operation feasibility, technical and schedule. 


•  Phase 3: Design 


During  this  phase,  the  system  and  software  design  documents  are  prepared  as  per  the  requirement 
 specification  document  and  overall  system  architecture  is  defined.  Most  of  the  time,  output  of  this 
 phase are two documents: High-Level Design (HLD) and Low-Level Design (LLD). 


HLD  –  each  module  has  brief  description,  name,  list  of  functionalities,  interface  relationship  and 
 dependencies. Databases and complete architecturure diagrams are also stated there. 


LLD – contains functional login of each modules and in general provides more detailed description to 
 each part, that was stated in HLD (including complete input/output of each module and error handling 
 policies). 


•  Phase 4: Coding 


Once  the  design  is  over,  coding  phase  steps  in.  During  this  phase,  developers  start  build  the  entire 
 system by writing code using the chosen programming language and tools. Tasks are divided into units 
 or modules and assigned to various teams or individual developers. Usually, it’s the longest phase of 
 the Software Development Life Cycle. 


•  Phase 5: Testing 


Once the software or it’s part is complete and deployed into the testing environment – testing team 
 starts part of their work. Team verifies, that the entire  application  works according to the customer 
 requirement. They may find bugs, defects, issues or unexpected behavior in the system. Those should 
 Requirement 


analysis  Feasibility study  Design  Coding 


Testing  Install Deploy  Maintenance 
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be  reported  into  bug  tracking  tools. This  process  continues until  the  software  meets the  acceptance 
 criteria. 


Any project, either it was developed specifically for customer needs or was just a prototype, will go to 
 the testing stage, says prof. Doucek (Doucek, 2010) (authors translation). 


•  Phase 6: Install Deploy 


Once system meets acceptance criteria then final deployment process starts. Based on the feedback by 
 the project manager, the final software is released and checked for deployment issues if any persists. 


•  Phase 7: Maintenance 


During this phase customer start using the systems and most of the time, 3 following activities occur: 


bug  fixing (issues/incidents are  reported  to  team  by  customers/QA);  upgrade;  enhancement  (adding 
 some new features). 


There are many SDLC models out there, the most popular are: 


•  Waterfall 


•  Incremental Approach 


•  V-Model 


•  Agile Model 


•  Spiral Model 


•  Big-bang model 


In context of this diploma thesis it is important to describe in details 2 the most commont approaches – Waterfall 
 and Agile. 


Waterfall 


Waterfall  –  one  of  the  types of Software  Development Life  Cycle,  where  project  activities are  divided  into 
 linear sequential phases, where each phase depends on the deliverables of the previous one. 


As  prof. Doucek  (Doucek,  2010) (authors translation)  describes, “old  models of  software  development  (like 
 Waterfall, for example) are used also nowadays, but mostly for tactical and strategical development”.  


Waterfall model was created due to market demand, when each information system project was specifically 
 created for customer needs, says prof. Doucek (Doucek, 2010) (authors translation). 


Waterfall steps are: 


•  requirement  analysis  –  requirements  are  gathered  together,  analysed  and  organized  into  a  defined 
 scope; 


•  design – system/project is design according to requirements, which were gathered in a previous phase; 


•  implementation – project is being implemented (mostly takes around 30-40% of total time); 


•  verification/testing – developed project is being verified against the requirements; 


•  maintanence – project is being updated. 
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Figure 1.2: Waterfall (illustrative) 
 Source: (UKEssays, 2018) 


Waterfall is critised for delivering to clients something different, as was initially planned. The main reason is 
 that requirements may not be clear enough at the beginning and designers/implementators could take their own 
 approach during the design/implementation phase, which could lead to inconsistencies. 


At  the  same  time,  Waterfall  provides  a  structured  approach  to  the  project  management  or  software 
 development;  phases  are  self-explanatory  and  easy  to  understand.  Is  perfectly  suited  for  a  projects  where 
 requirements and scope are fixed, product is firm and stable. 


Agile 


According to Castillo (Castillo, 2016), agile-scrum methodologies have become very fashionable of late. One 
of the original attractions of SCRUM methodologies is focusing on the output: delivering the application, rather 
than tasks devoted to the analysis and documentation. It also gives a lot of importance to teamwork and informal 
organization in producing these outputs. 



(15)15 


Tab 1.1. Waterfall versus Agile-scrum methodologies (Castillo, 2016) 


Waterfall methodology  Agile-scrum 


Has very distinct analysis and design, build, test 
 phases 


These phases exist, but not in sequential order as 
 they are run iteratively within short, repetitive 
 periods calles sprints 


Requires detailed documentation of design to be 
 done 


Requires minimal documentation, in extreme cases, 
 the code is the documentation 


End-users are consulted for their requirements 
 during the analysis phase 


End-user representatives are an integral part of the 
 project and are involved during the whole duration 
 of the projects and regularly consulted 


After the design is signed-off by the users, the build 
 phase is conducted, which will adhere to the signed-
 off specifications 


Build is an inherent and iterative process, users are 
 presented with the result, from which they critique 
 and modifications or new features are added 
 Scope is clearly defined at the beginning of the 


project 


Scope is iteratively decided upon as the project 
 progresses 


Project teams can be large, composed of many 
 different skillsets of people 


Project teams are composed of 6-12 people 
 maximum 


Heterogeneous team with distinct, specialized skills 
 per team member 


Homogeneous team, tasks can be accomplished by 
 any team member 


At the start, we need to define what is Agile. 


According  to  the  ISTQB  Glossary,  Agile  software  development  is: „A  group  of  software  development 
 methodologies based on iterative incremental development, where requirements and solutions evolve through 
 collaboration between self-organizing cross-functional teams“ (ISTQB Glossary, 2018). 


Classical Agile is mainly about the mindset, not methodologies. It includes 4 following values  (Manifesto for 
 Agile Software Development, 2001): 


„We are uncovering better ways of developing software by doing it and helping others do it. 


Through this work we have come to value: 


Individuals and interactions over processes and tools 
 Working software over comprehensive documentation 
 Customer collaboration over contract negotiation 


Responding to change over following a plan 
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That is, while there is value in the items on 
 the right, we value the items on the left more“. 


I want to explain some of those values more detailed: 


Individuals and interactions over processes and tools: even so properly handled processes and right tools 
 for a project are necessary. Agile states, that right communication channels are more important, than following 
 processes. 


Working software over comprehensive documentation: of course, nowadays main goal for each software 
 development team is to make customer happy and Agile states to be the right mindset for it. Every customer 
 wants  to  have  the  working  software.  But  what  if  for  your  customer  it’s  more  important  to  have  complete 
 documentation,  than  software  with  more  functionalities?  Could  it  be  done  in  the  Agile  way  without  losing 
 quality of documentation? We will discuss it more detailed in the late chapters. 


One of the most important things, that during Agile transition (the ongoing process of changing development 
 processes from Waterfall/whatever into Agile) it shouldn’t become “the dark Agile Manifesto” (Janes, 2012): 


“We are uncovering better the only ways of developing software by doing it and helping teaching others do 
 it. 


Through this work we have come to value: 


Individuals and interactions over and not processes and tools 
 Working software over and not comprehensive documentation 
 Customer collaboration over and not contract negotiation 


Responding to change over and not following a plan 
 That is, while since there is no value in the items on 


the right, we value only the items on the left more.” 


No one in organization or team should forget, that Agile is mostly about finding the right balance, not about 
 creating totally different way of software development. That’s why Agile transition should start always from 
 the  right  analysis,  during  which  organization  should  establish  goals,  which  they  want  to  achieve,  ways  of 
 implementation, measurements and a lot more. 


Also, Agile Manifesto follows next principles (Manifesto for Agile Software Development, 2001) and I would 
 like to add some comments to them: 


„Our highest priority is to satisfy the customer through early and continuous delivery of valuable software“ 


(Manifesto for Agile Software Development, 2001) – the whole team should work with that principle in mind, 
 but shouldn’t also forget about the best way of delivering those value. What I mean is, that no one should forget 
 about maintenance of those changes and their impact on the whole system. 


„Welcome changing requirements, even late in development. Agile processes harness change for the customer's 
competitive advantage“ (Manifesto for Agile Software Development, 2001) – of course, changes in the name 
of competitive advantage is important, but there is a water line for some people from business between the late 
changes for competitive advantage and the unnecessary changes. Sometimes it’s really hard to find that border. 
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„Deliver working software frequently, from a couple of weeks to a couple of months, with a preference to the 
 shorter  timescale“  (Manifesto  for  Agile  Software  Development,  2001)  –  not  all  the  time  shorter  timescale 
 means more value to the customer. For example, in big corporations, frequent delivery means delivery in the 
 smaller parts, which need to be then integrated with other pieces of the whole eco-system, and sometimes all 
 of the parts are not ready to be integrated and deployed. 


„Build projects around motivated individuals. Give them the environment and support they need, and trust 
 them to get the job done“ (Manifesto for Agile Software Development, 2001) – but we shouldn’t forget about 
 controls, measurement and KPI’s. 


„The most efficient and effective method of conveying information to and within a development team is face-
 to-face conversation“ (Manifesto for Agile Software Development, 2001) – in a real world, not all of the people 
 are  communicative  (introverts,  for  example),  so  their  performance  numbers  could  say  more  or  add  some 
 understanding to their words. 


„Agile  processes  promote  sustainable  development.  The  sponsors, developers,  and  users  should  be  able  to 
 maintain a constant pace indefinitely“ (Manifesto for Agile Software Development, 2001) – of course, during 
 Agile software development in ideal there should be sustainable development, but a properly handled Waterfall 
 could achieve that goal too.  


Not  the last  think  in  Agile  is the  right  mindset.  According to  Peter  Measey  (Measey,  2015),  Agile  mindset 
 should look like that: 


Figure 1.3: Agile mindset 
Resource: (Measey, 2015) 
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In my opinion, the main goal of Agile is to change the way of thinking from traditional to Agile and it’s the 
 hardest think. Good comparison of those two mindsets (Measey, 2015): 


Figure 1.4: Fixed mindset against Agile mindset 
 Resource: (Measey, 2015) 


With correct analysis, clear understanding of purposes and goals and piece-by-piece changing of the way of 
 thinking to “be more agile” team should achieve better results, but not must. 



1.2.  Project management 


Project management is the practice of initiating, planning, executing, controlling and closing the work of a team 
 to  achieve  specific  goals and  meet  specific  success  criteria  at  the  specified  time.  The  primary  challenge  of 
 project  management  is to  achieve  all  the  project  goals within  the  given constrains (PHILIPS,  2003).  Those 
 constrains are scope, time, quality and budget. As stated Castillo (Castillo, 2016) in his book, there is a fixed 
 time-quality-cost relationship which cannot be broken given a fixed amount of assets and resources. The project 
 manager may increase or decrease any of these dimensions, but if the scope is to remain constant, this will in 
 turn affect at least one, maybe two of the other dimensions. 


Project life cycles in information systems, their development, management and reengineering are significant 
 par of project management, as stated prof. Doucek (Doucek, 2006) in his book.  


Brief history of project management establishement: 


•  First known adepts are Vitruvius (first century BC), Christopher Wren (1632-1723), Thomas Telford 
 (1757-1834) and Isambard Kingdom Brunel (1806-1859), as mentioned Lock (2007) in his book. 


•  As Witzel (2003) stated, two forefathers of project management are Henry Gantt (who is also called 
 the father of planning and control techniques and is famous for his use of the Gantt chart) and Henry 
 Fayol  (created  five  management  functions,  that  form  the  foundation  of  the  body  of  knowledge 
 associated with project and program management). 


•  In 1965, the International Project Management Association (IPMA) was founded – the world’s first 
project management association. 
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•  In 1969, the Project Management Institute (PMI) was formed in USA. PMI publishes “A Guide to the 
 Project  Management  Body  of  Knowledge  (PMBOK  Guide)”,  which  described  project  management 
 practices that are common to “most project, most of the time”. PMI also offers a range of certifications. 


•  1986 – new project management style, which incorporates multiple small teams working intensely and 
 interdependently is introduced and called Scrum. 


•  1989 – government of the United Kingdom created Projects In Controlled Environments (PRINCE) as 
 its standard for all information systems projects. 


•  2001 – widespread use of Agile as a project style leads to release of the Agile Manifesto or the Software 
 Development Manifesto. 


In the context  of  this diploma  thesis, we  are  mostly  interested  in Information Technology  Management (IT 
 Management). So, what does this mean? 


Information technology management is the process whereby all resources related to information technology 
 are managed according to priorities and needs of the organization. Most of the time, IT managers in addition 
 to  basic  management  functions,  need  to  consider  also  IT-unique  functions,  such  as  software  development, 
 change management, network planning, tech support etc. 


Central aim of IT management is to generate value throught the use of technology in limited time and budget. 


Of course, to achieve it, different business strategies and technology must be aligned. 


One of the most efficient management methods, which is used in software development and business in general 
 for the control and continuous improvement of the processes and products is PDCA (plan-do-check-act). 


Figure 1.5: PDCA (Plan-Do-Act-Check). Deming Cycle. 


Resources: (Tague, 2005) 


As Castillo (Castillo, 2016) stated in his book, PDCA, applied to operations, is the process that leads to it’s 
 continuous improvement. Normally, and in order to institute continuous improvement, this would have several 
 phases, depending on the maturity of the organization: 



PLAN 



ACT 



CHECK 



DO 
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•  Phase 1, Stabilization: the day-to-day operations must first be stabilized. No one can think of strategy 
 and  stregic  improvements if  the  basics are  not  yet  addressed.  A  person firefighting  cannot  possibly 
 devote time to more beyond to resolving his immediate problems. 


•  Phase  2,  Top-down  driven  improvements:  in  which  the  more  senior  personnel  (CIO  or  Head  of 
 Operations) identifies the areas for improvement, designs the actions and delegates his team for the 
 execution of the improvements. 


•  Phase  3,  Collegial  body  improvements:  in  which  every  person  in  the  operations  organization 
 proposes new ideas for possible incorporation as an improvement. This is the final objective, in that all 
 the emloyees devote time to think of ways and means to improve, and work in an open ambiance in 
 which they can suggest ideas without fear of retribution. 


As Castillo (Castillo, 2016) stated in his book, projects have disctinct properties as a compared to operations, 
 perhaps  the  most  important  being  that  projects  have  a  very  distinct  start  and  finish,  while  operations  are 
 continuous in nature. As such, IT projects have distinct phases which can be described: 


•  Mobilization  –  mostly  consists  of  preparation  activities  for  the  project,  and  includes:  preparation, 
 contract  negotiation  and  signing,  mobilization  of  resources,  work-related  preparations  (software, 
 hardware etc). This phase could also overlap with analysis, as the high-overview plans could be written 
 in this phase. 


•  Analysis and Design – user requirements analysis is started, so the teams could have full and complete 
 design, which could be signed off by the users in the end of the phase. Configuration or coding hasn’t 
 started  yet,  until  the  final  document  is  signed  by  the  users.  But,  in  the  mean  time,  environmental 
 installation could be started. Following activites are  part of that phase: Project kickoff presentation, 
 Project plan, Communication plan, On-boarding session. 


•  Build – during  this product is build according to the requirements, that were analysed and designed 
 before. Configuration, coding and testing is a part of this phase, usually is the longest phase. After the 
 building  process,  product  is  deployed  into  the  production  environment  and  presented  to 
 stakeholders/customers, where he is evaluated according to the acceptance criterias. 


•  Post-implementation support – after the deployment some defect, issues or hidden flaws could be found 
 in a product and team is mostly responsible for fixing them into a timely manner. Also, some additional 
 features could be requested by customer per agreement. Some training could be a part of this phase 
 too. 


•  Closure – when project is done, team needs to finish all of the requested documentation and training, 
 clear the environments, leave all the necessary accesses to the apprioriate teams. 


•  Monitoring and Control – mostly ongoing phase, where product is continuously monitored, and outputs 
 are evaluated in real time. 



1.3.  Software Testing 


As ISTQB (ISTQB, 2018) stated, software testing is a process, that consists of all lifecycle activities, both static 
 and  dynamic,  concerved  with  planning,  preparation  and  evaluation  of  software  products  and  related  work 
 products to determine that they satisfy specified requirements, to demonstrate that they are fit for purpose and 
 to detect defects. 


Testing  involves  the  execution  of  a  software  component  or  system  component  to  evaluate  one  or  more 
properties of interest. The primary purpose of testing is to find software failures, so they could be addressed 
and ensure quality. 
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As stated Castillo (Castillo, 2016) in his book, testing  involves the thorough examination of software, or its 
 modules/components to check if it actually performs according to expectations. One the challenges of any IT 
 project, is that cost of a bug increases exponentially over time, so that the later in time it is detected, the more 
 expensive it is to fix, and the more negative impact it has on the company’s operations or project. So, it is best 
 to detect a bug early, yet it is more difficult at point, when it got live. As a general rule then, the earlier the 
 earlier the testing and the more exhaustive, the better for the projct and the least costly. 


Castillo (Castillo, 2016) stated few testing best practices: 


•  Test cases should be comprehensive 


•  Test cases should cover both positive and negative test scenarios 


•  Unit testing and integration testing should be first performed by the vendor before endorsing for User 
 Acceptance Testing (UAT) 


•  During UAT, the test plan and test scripts prepared by the vendor acts as a guide, however, it is very 
 much encouraged that the users think of additional scenarios (positive and negative) and test there to 
 make the testing realistic and exhaustive as possible. 


•  Test plan is the first document to be reviewed for sign-off. The important aspect is that the test plan 
 should be comprehensive enough. For integration testing, it should clearly define what procedures will 
 be used for testing end to end. 


•  Test scripts should be based on the test plan. Each test script document is a compendium of test cases. 


•  Testing  department  should  always  have  dedicated  testing  environment.  “Under  absolutely  no 
 circumstances will any releases be done directly into the production environment without prior testing 
 in the QA environment, while at the same time, all changes are to be initiated in the DEV environment” 


(Castillo, 2016). 


Test automation was nicely explained by Castillo (Castillo, 2016), his idea is that new tools have emerged to 
 facilitate in the automation of test scripts. This means that test scripts could be run by the tools, so that instead 
 of manually entering all the inputs, these are placed in a file/script/project, from which the tests are executed. 


Tools of this sort have a lot of advantages, such as: 


•  they are always consistent – all of the steps would be repeated in the same way over and over again; 


•  running 24/7 – QE department could easily run those tests during the night; 


•  faster  regression  –  automated  scripts  gives  a  change  to  check,  that  nothing  was  broken  after  each 
 deploy/release 


Testing nowadays are mostly separated by the “box” approach: 


•  Black-box testing – functional testing, which is done only by the provided outputs and inputs of the 
 system, so testers don’t know about the internal processes of the system (component interface testing, 
 visual testing). 


•  White-box testing – quality engineer is aware of the internal system processes and could test the system 
 in full depth. This could include API testing, mutation testing, fault injection and code coverage testing. 


•  Grey-box testing – internal processes of the tested system is partially known to a tester. 


Testing could be done on any level: unit testing is done on a module level; integration testing is performed on 
a integration level between the modules; systems testing is done, when system is tested as the whole. 
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Numerous testing types, techniques and tactics are known: smoke and sanity testing, regression testing, manual 
 and automation testing, security testing, performance testing, usability testing, compatibility testing, functional 
 and non-functional, A/B testing. 



1.4.  Cloud technologies 


Cloud  technologies  are  nowadays  a  common  and  one  of  the  most  important  technologies for  the  whole  IT 
 world. Those technologies help us to store and compute insane amount of data, without bying the actual storage 
 or computation machines. Cloud computing is believed to have been invented by Joseph Carl Robnett Licklider 
 in 1960s. Todays the biggest players in this sector are: Amazon with Amazon Web Services, Microsoft with 
 Azure Cloud; Google; IBM. 


Those technologies help us to instantaneously access our social network, maps, streaming services. Huge amout 
 of storage and computing force is now accessible to as as-a-service in a just a few clicks. 


Now  instead  of  bying  hardware  and  maintaining  it  we  could  just  rent  it  and  we  don’t  need  to worry  about 
 anything else. One of the biggest advantages of cloud technologies – it’s scalable in a matter of minutes/hours, 
 when with a standart approach you need to buy additional hardware and itegrate it into system. Which means, 
 that product is unlikely hitting his maximum limit and business isn’t going to lose customers. 


There are few different service models for clouds: Infrastructure as a service (IaaS) – provides high-level APIs; 


Platform as a service (PaaS) – ability to deploy into cloud infrastructure consumer-related software; Software 
 as  a  service  (SaaS)  –  provider’s  applications  are  running  on  a  cloud  infrastructure  and  are  provided  to  the 
 customer. 


Different deployment models could be also used: 


•  private cloud – cloud, which is operated for a single organization and is “closed” inside it; 


•  public cloud – services of this models are computed over the network, which is for public use; 


•  hybrid cloud – part of the services is in a closed environment for a single organization and the other 
 part is computed over the public network. 



1.5.  TMMi 


Systems, in which software is a dominating factor and gives the biggest part or business value is are more and 
 more challenging to build. They are becoming part of everydays life, play significant role in society.  


Nowadays, those systems could pick music according to your prefereces or manipulate robots during a hearth 
 surgery.  Those  systems  become  more  complicated  and  new  methods,  tools  and  techniques  are  becoming 
 available to support development and maintenance tasks. Because of this high importance for economy and 
 society there is an increasing pressure for the software engineering discipline to focus on quality – poor quality 
 software  is  no  longer  acceptable  to  society  and  couldn’t  be  competitive  on  a  market.  In  this  context  the 
 importance of software testing is hard to overestimate. As we  know, despite fascinating results from quality 
 improvement approaches, software is far from zero defects. 


Guideline, that is used widely to improve development processes is the Capability Maturity Model Integration 
or CMMI, which is also often regarded as the industry standard. But there is limited attention to software testing 
in CMMI. As stated in TMMi Foundation (TMMi Foundation,  2018) document, the  testing community has 
created its own improvement models – Test Maturity Model Integration or TMMi, which is positioned as being 
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complementary to CMMI. The TMMi framework has been developed by the TMMi Foundation as a guideline 
 and  reference  framework  for  test  process  improvement  and  is  positioned  as  a  complementary  model  to  the 
 CMMI  Version  1.3  addressing  those  issues  important  to  test  engineers,  test  managers and  software  quality 
 specialists. 


TMMi  has  one  of  the  best  guidelines  for  process  improvement,  which  contains  levels  throught  whicn  an 
 organization passes as its testing process evolves, becomes more mature and the overall process becomes more 
 manageable and structured. 


There are five levels that prescribe a maturity hierarchy and evolutionary path (each of them will be described 
 more below): 


Figure 1.6: TMMi maturity levels and process areas 
 Resources: (TMMi Foundation, 2018) 


•  Level 1 – Initial 
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At this level testing in organization is chaotic, processes are undefined and is often considered as a part 
 of debugging. Usually, there is no specific environment for a testing related activites. Tests (if any) 
 itself are developed, when coding process is done and aren’t documented. The objective of testing at 
 this level is to check, if software runs without any critical failures and no risks or quality assessment is 
 done. There is lack of resources, tools and well-educated staff in testing department (if any exists at 
 this level). 


•  Level 2 – Managed 


Testing  becomes  a  managed  process  and  is  separated  from  debugging.  However,  testing  is  still 
 perceived by many stakeholders as being a project phase that follows coding. 


At this level, company-wide or project-wide test strategy is established – test plans are developed, test 
 approach is defined, risk management techniques are in place. Testing is monitored and controlled to 
 ensure it is going according to plan and actions can be taken if deviations occur. 


Testing occurs on a different level – component, integration, systems and acceptance test levels. The 
 main objective is to verify that the product satisfies the specified requirements. 


•  Level 3 – Defined 


At  TMMi  Level  3  testing  is no  longer a  process that follows coding  –  it  is fully integrated  into  the 
 development lifecycle and the associated milestones. The organization’s set of standard test processes, 
 which is the basis for maturity level 3, is established and improved over time. Testing is perceived as 
 being a profession, specific test training programs also exist. 


The  importants  of  quality  control  is  understood  –  review  take  place  across  the  lifecycle  (and  test 
 professionals are involved in review of requirements specifications). Non-functional testing is also a 
 part of testing processes now – e.g. usability and/or reliability, depending on the business objectives. 


•  Level 4 – Measured 


In TMMi Level 4 testing is a thoroughly defined, well-founded and measurable process. It is perceived 
 as evaluation – it consists of all lifeycle activities concerned with checking products and related work 
 products. 


An organization-wide test measurement program will be put into place that can be used to evaluate the 
 quality  of  the  testing  process  –  those  measurements  will  support  fact-based  decision  making  and 
 support  predictions  related  to  test  performance  and  cost.  Product  are  now  also  evaluated  using 
 quantitive criteria for quality attributes such as reliability, usability and maintainability.  


Peer reviews are not fully integrated with the dynamic testing process, e.g. part of the test strategy, test 
 plan and test approach. 


•  Level 5 – Optimization 


All the previous improvements have created an organizational infrastructure for testing that supports a 
 completely  defined  and  measured  process.  At  this  level,  organization  will  use  quantitative 
 understanding  of  statistically  controlled  processes  for  continuous  improvements.  Technological 
 improvements  and  innovative  processes  will  be  used  to  improve  performance,  testing  methods  and 
 techniques are  constantly  being  optimized.  Statistical sampling,  measurements  of confidence  levels, 
 trustworthiness and reliability drive the test process. 


The Test Process Optimization process introduce mechanisms to fine-tune and continuously improve 
 testing – an established procedure to identify process enchancements as well as to select and evaluate 
 new testing technologies. 


Defect Prevention, Quality Control and Test Process Optimization all provide support for continuous 
process improvements. 
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1.6.  Software Tools 


„It is essential that proper tools be used for the monitoring and control of the project. The proper use of these 
 tools will lessen the dependency on the project or individual initiatives and personality of the project manager, 
 and instead leverage on best practices. Poor tools and governance result in poor results and those tools are 
 not  static,  but  should  be  improved  iteratively  as more  projects are  handled, more experience  gathered,  and 
 more knowledge acquired“ (Castillo, 2016). 


In this Master thesis following software tools were mentioned: 


•  Jira – was developed by Atlassian; is an effective tool for issue tracking and project management (for 
 an Agile approach). Consists of four main packages – Jira Core, Jira Software, Jira Service Desk and 
 Jira Ops. Is widely user accros multiple IT organization around the globe. 


•  Confluence – was also developed by Atlassian; is a software program for a collaborative work, where 
 users  could  share  documents,  comment  them  and  keep  them  updated.  Mainly  is  used  to  build 
 knowledge base for an organisation – in our company is used also as a successful onboarding tool. 


•  15Five – relatively simply tool, where employees could keep track of their weekly goals and provide 
 their managers with weekly feedbacks. In out company was used to collect Happines_KPI, which is 
 introduced in Section 3.2. 


•  PyCharm  –  is  an  integrated  development  environment  (IDE)  which  is  used  by  developers,  who 
 specialise in Python language. Is developed by a Czech company JetBrains and is widely used across 
 the world. 


•  GitHub  –  tool  for  distributed  version  control  and  source  code  management.  Is necessary  in  today’s 
 world software development. 


•  Docker – set of open source platform as a service (PaaS) products, which provides with possibility to 
 deliver software in packages calles containers. Containers are isolated and packed into one bundle set 
 of operation system, softwars and their configuration. 


•  Jenkins – open source automation server with bit community. Helps to automate software development 
 process (building, testing, deploying). 



2.  Software company “Starky’s Club”



2.1.  Information about company 


“Starky’s Club” was established in 2016 in Prague on a base of “xPORT VŠE” as an IT product company. The 
main  product  of  a  company  during  that  time  was car  marketplace  vehiklo.cz,  which  stays  one  of  the  main 
product of the company as for today. In 2017 company moved to its own office and main focus moves to be a 
consulting company in Information Technology. 
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Figure 2.1: “Starky’s Club” logo 
 Resources: company’s website 


In  2020  company  has  few  dedicated  teams  for  Front-End,  DevOps,  Back-End  and  QE  with  more  than  30 
 employees, who are specialists in modern technology and are able to deliver IT solutions with a best quality. 



2.2.  Partners 


Partners network of a “Starky’s Club” grew significantly through the last few years. Ability to deliver fast and 
 with the highest quality helps company to develop long-term relationship with their partners. 


Company  established  successful  partnership  with  Inventi,  CK  Fischer,  MALL.cz,  Citrix,  Škoda  and  many 
 others. 



2.3.  SWOT analysis 


SWOT analysis is a framework, that helps to identify the Strengths, Weaknesses, Opportunities, and Threats 
 (Mindtools, 2018). That framework helps to better understand the position of the company in the market, to be 
 aware of the risks and correct the strategy, few needed. 


SWOT analysis was performed by me and after that was presented to co-owners of the company, who helped 
 to modify it for better accuracy. The final version is presented in Annexes (Annex A). 



2.4.  Concept 


Company “Starky’s Club” operates in 4 main domains: 


-  Developing their own software products 
 -  Delivering software solutions for their clients 


-  Consulting their clients in software development field 
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 -  Provides post-release support 


Those  software  projects  could  have  different  sizes  (from  small  applications  to  enterprise  solutions)  and 
 complexities. Software teams could use different software development lifecycles – Waterfall or Agile (Scrum 
 or Kanban). 


Main technologies are: 


-  Java (Spring and Hibernete) 


-  Cloud (Amazon Web Services mainly) 
 -  Docker 


-  Kubernetes 
 -  React 



2.5.  Strategy 


Company goals are divided into short-term and long-term. Short-term goals are mostly established for projects 
 (one project could have few short-term goals) and helps to keep focus on the important parts of the projects, 
 for example: we need to release feature A in a next month, because our big customer is asking for it. 


On  the  other  hand,  long-term  goals  are  more  focused  on  the  organization  itself  and  those  goals  could  be 
 proposed by heads of different branches in a company. Long-term goals in a company now are the following: 


-  Continue growing without loosing the start-up culture – this goal is hardly manageable in long-term 
 perspective. 


-  Transition focus to long-term projects (6+ months) against short-term 
 -  Have a bigger share in a market 


-  Successfully deliver projects for our main partners 


Today, when IT sector is growing rapidly, big corporations couldn’t have the same pace as a market, so to have 
 competitive advantage a lot of projects are outsourced to another companies and main goal of the company to 
 be one of the leaders, when it comes to oursourcing. 



2.6.  Organizational structure 


In my opinion, companys organizational structure could be better explained as matrix organizational structure. 


Matrix organizational structure doesn't follow the traditional, hierarchical model. Instead, all employees have 
 dual reporting relationships. Typically, there is a functional reporting line as well as a product-based reporting 
 line. 


Simplified  (for  better  understanding)  organization  structure  could  be  found  below.  Green  boxes  mean,  that 
those specialists are assigned to same team in outsorsing project; blue boxes mean, that specialists are assigned 
to the same team in companys own project. 



(28)28 


Figure 2.2: Organizational structure of company “Starky’s Club” (illustrative) 
 Resource: made by author 


Explanation to a figure: 


-  CTO – Chief Technology Officer 
 -  CEO – Chief Executive Officer 
 -  QA – Quality Assurance 



2.7.  Software testing department 


Software testing department continuously working on improving the product and QA Engineers are involved 
 in  each  phase  of  software  development  lifecycle.  Main  goal  of  software  testing  department  in  company 


“Starky’s  Club”  is  to  make  sure,  that  delivered  product  meets  the  requirements.  To  achieve  this  goal,  we 
 established different processes and tools like quality gates, test strategies, test plans, KPI measurement etc. 


Software testing department continuisly working on improving the product and QA Engineers are involved in 
 each  phase  of  software  development  lifecycle. They are also  experts in  the  following  fields  manual  testing, 
 automation testing, test analysis, test strategy, exploratory testing etc. 


The organizational structure is following – on top of the department there is Test Manager, who is responsible 
 mostly for improving processes in the department, communication with clients and with team, executive role. 


Part of the responsibilities could be delegated to Senior/Middle QA Engineer depending on capacity. 


Senior/Middle/Junior QA Engineer – responsible to perform testing, prepare testing documentation (test cases, 
test strategies, test planes etc), write automation scripts, communicate with other teams and clients on a daily 
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basis.  QA  Engineers  could  be  part  of  multiple  teams  in  the  same  time  (work  simultaneously  on  different 
 projects). 


Some processes in testing department could change according to project – for small projects there is no need 
 to implement automation, but for big ones it’s necessary, technologies could be also different. But the core 
 processes stay the same and are documented nowadays. 


About  a  year  and  a  half  ago  testing  department  was mostly  driven  by ad-hoc  method  (level  1 of  TMMI)  – 
processes were not established or described. It was like that because department was small and time pressure 
was significant. Now, after some time, the workflow is much smoother, cost efficient and that transition will 
be described in detail in practical part of diploma thesis (part 3). 
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PRACTICAL PART 



3.  Identifications of problems 



3.1.  Introduction 


As was already described in section 2.7 of this diploma thesis, about a year and a half ago testing department 
 was in a pretty bad shape. Testing was chaotic and undefined, there was no strategy. „You don’t have to wait 
 for months to find out that something is wrong; you find out quickly, while it’s still relatively easy to fix. And 
 you fix it, right then and there“ (SUBRAMANIAM, 2011). Tests were performed in an ad hoc way and only 
 after development was done. From documentation there was only a list of outdated test cases, which were not 
 covering all parts of the applications. Company started to grow and more clients with new projects started to 
 pop-up. It was clear, that processes in QE department should be more mature from now one. 


There are many standarts, which describes and structures testing in IT companies, but the most famous ones 
 are ISTQB, ISO 12207:2008 and TMMi approach. 


Why TMMi have been choosen as a guideline? 


As stated in TMMi (2018) itself, it provides a full framework to be used as a reference model during test process 
 improvement.  It  is  well  documented,  easy  to  understand  and  has  a  big  international  community.  Also, 
 company’s  QE  department  was  clearly  placed  into  Initial  Level  1  of  TMMi  and  after  initial  study  we 
 understood, that TMMi guildelines could help us to achieve exactly the results, that we were aiming for. 


After some discussions and additional study, we formulated the following problems: 


•  testing was done mostly at the end of software development life cycle; 


•  overall  software  development  life  cycle  in  company  is  more  Waterfall-like  –  we  should  consider 
 changing it; 


•  testing activities aren’t well planned at the beginning of the project; 


•  lack of measurements – no KPIs; 


•  testing  was  done  mostly  according  to  developer’s  words/tickets,  not  according  to  customer 
 expectations; 


•  long and unsifficient onboarding process; 


•  regression testing takes a lot of time – lack of automation, if any; 


•  knowledge sharing inside/between departments is low 



3.2.  KPI establishment 


To track the outcome of our changes we decided to implement Key Performance Indicators, which should help 
us make the right decisions in future and track out progress. There were a lot of KPIs in place, but I’ll mention 
and describe only those, which are the most relevant for a company and QE department, as we look into the 
problem mostly from their point of view. Those KPIs are: 
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•  Onboarding_KPI – how long does it takes for a newcomer to be fully onboarded (in weeks). Fully 
 onboarded for our company means – all the hardware is set; environments are installed; newcomer is 
 familiar  with  organizational  structure,  projects-related  processes  and  information;  all  the  initial 
 trainings are done; newcomer is able to performe to a full capacity. Initial measurement was set to 3-4 
 weeks. 


Calculation: set of onboarding activities were agreed (initial meetings, training etc) and direct manager 
 of newcomer will fill the Excel table with a number of weeks, that it took for a newcomer to finish the 
 onboarding. 


•  Happines_KPI – the average happiness of the employees. This KPI was measured in web tool called 


“15Five”  weakly  –  employees  could  post  there  their  feelings  in  1-5  brackets  and  answer  some 
 performance related question, for example “What went weel this week?” or “Is there anything we could 
 help  you  with?”.  Those  answered  are  then  review  by  direct  manager  of  the  employee.  Initial 
 measurement was 3.9 out of 5 (after 2 weeks of measurement). 


Calculation:  each  employee  in  15Five  is  required  to  choose  his  feelings  in  a  range  from  1-5  and 
 managers are able to export average or exact number by department, person or for whole organization. 


•  Delivered_Points_KPI – total number of points finished by the team in 2 weeks (Kanban) or Sprint 
 (Scrum). Each task in Scrum or Kanban projects were given some points according to their complexity: 


1 – less then half a day; 2 – half day / 2x ¼ day; 3 – 1 day / 2x half day / 2 weeks ¼ day; 5 – 2-3 days 
 / week half day / 2 weeks ¼ day; 8 – week / 2 weeks half day; 13 – Sprint / 2 weeks. At the end of 2 
 weeks iteration we summaries total number of points. Initial measurement was 41. 


Calculation: each team at the end of the sprint would fill in their delivered points into separate Excel 
 sheet,  where  those  points  would  be  summed  up  with  points  from  other  teams and  divided  by  their 
 quantity. 


•  SP/WD_KPI – average points delivered by a team during a work day (standart – each person has 10 
 working days in 2 weeks). Formula: Total deliveried points / Total number of work days by a team. 


Initial measurements were 1.49. 


Calculation: each  team  would  also provide  number  of  total  working  days during  the  Sprint (minus 
 vacations, sick days etc) into same Excel Sheet, where Delivered_Points_KPI is located. 


•  Automated_Tests_KPI – measure the percentage of test cases automated against the total number of 
 test cases. Formula: (Total number of automated test cases / Total number of test cases) x 100. Initial 
 measurements were 11.5%. 


Calculation: each test case was stored in Jira (using Zephyr extension) as a separate ticket. When that 
 test case was automated – “Automation” label was added to that ticket. That way we could easily count 
 total number of test cases and number of automated test cases in Jira by filtering the search results. 


•  Manual_time_KPI – time spent on manual testing in a 2 week iteration (in a number of days). Initial 
 measurements were 5.4. 


Calculation: each team will provide their total number of days spent on manual testing into the separate 
 Excel sheet. Those numbers would be summed up and divided by the team count. 


All those KPIs were evaluated monthly during the team leads meetings and adjustment were made according 
to the results. 
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3.3.  General process improvements 


Obviously, part of problems mentioned in section 3.1 would be hard to address without any significant changes. 


Per agreement with CTO and company’s founders we decided to take a step back and analyze, how we can 
 improve the processes. We identified and agreed on the following changes: 


•  Following tools were introduced: 


o  Jira (was described in section 1.6) – for keeping track of all tickets/bugs/stories etc. This should 
 improve team performance, as it would be easier for everyone to see the statuses on respective 
 tasks. The unified workflow for tasks was also implemented:  


Figure 3.1: Unified workflow of tasks in Jira (illustrative) 
 Resource: made by author 


o  Confluence  (was  described  in  section  1.6)  –  that  tool  would  be  used  across  the  whole 
 organization  to  keep  track  of  all  the  documents/notes/audit  results/changes/projects. 


Confluence pages should be up-to-date, tickets from Jira should link to respective documents. 


o  15Five – relatively simple tool to keep track on employee priorities, get weekly feedbacks from 
 them and to monitor their feelings/concernes. Also, using this tools employee could give virtual 


“high-five” to each other and endorse each other work. 



(33)33 


Figure 3.2: User interface of 15Five (sensitive information is blacked-out) 
 Resource: made by author 


•  We agreed, that each team member could be a part of few different team simultaneously.  


For example, Quality Engineer could be a part of Scrum team on a project X and also be a part of QE 
 Scrum team. Each team has different priorities and tasks: project X team needs to deliver some features 
 at the end of the sprint to customers; QE Scrum team wants to implement new checks to their DevOPS 
 tool, so reports from automation tests would be clearer. 


This process change should lead to better communication between team and departments, at the same 
 time, it should drive team members to achieve not only project goals, but also the department goals. 


•  “Monthly Talk” meeting was introduced – during this meeting anyone from the company could present 
 new technical approaches, interesting cases from a project or just start a discussion about the problem 
 or topic. 


•  Onboarding process was changed drastically – hardware was prepared in advance, all environmental 
 installation was documented, initial trainings were review and rewritten. In addition, check-list with 
 necessary meetings for each newcomer were planned before the onboarding date. 


•  SDLC in a company was changed from the ground  – Scrum (explained in detail in section 3.4) and 
 Kanban (explained in detail in section 3.5) were introduced. Default recommendation was to use Scrum 
 for a longer project and Kanban for medium/short term projects, but it’s up to team to decide, which 
 approach to use. 



3.4.  Transition to Scrum 


For a longer project we decided to implement the Scrum methodology. So, what is Scrum? 
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Scrum – is the Agile Framework implementation that helps us to implement complex projects. Scrum is more 
 then 20 years old (was presented by Ken Schwaber and Jeff Sutherland) and is not only limited to a software 
 development. Traditional Scrum in a picture looks like this: 


Figure 3.3: Scrum in a picture 
 Resource: (PRIYARANJAN, 2017) 


Together with company owners we agreed, that traditional approach to Scrum wouldn’t fit in our company, so 
 we made a few changes: 


•  Our  Scrum  team  consisted  of  Product Owner  and  Development  Team.  Product  Owner was a  single 
 person  from  customer  side,  who  is  helping  with  priorities,  introducing  new  tasks  (maintains  the 
 backlog) and making sure, that Development Team crearly understand the task. Development Team 
 (4-8  persons)  is  considered  to  be  a  cross-functional  and  self-organizing  unit,  which  will  adapt  to 
 changes without any external help or intervention.  


•  Sprint length is fixed – 2 weeks. 


•  Sprint  Planning  is  an  hour-long  meeting  (sometimes  longer)  at  the  beginning  of  the  Sprint,  when 
 Development Team together with a Product Owner are picking up tasks from Product Backlog (list of 
 all tasks) and creating Sprint Backlog – list of tasks/stories, which will be done at the end of the Sprint. 


Each  of  those  stories are  estimated,  discussed  and  assigned  to  a  person.  Definition  of  Done  is  also 
 stated at the beginning of the Sprint. “With the backlog, you always know the next most important thing 
 on which to work. As your estimation skill improves over time, you’ll get a better and better idea of 
 how long it might take as well” (SUBRAMANIAN, 2011). 


•  Daily Scrum meetings are changed to Stand-Ups each Monday, Wednesday and Friday (except when 
there is Sprint Planning and Sprint Retrospective). Stand-Ups are around  30 minutes-long meetings 



(35)35 


with team updates – each team member can discuss their struggles or offer some helps to another team 
 member; Product Owner is getting progress updates in the meantime. 


•  Sprint Review and Sprint Retro are combined into one meeting  – Sprint Retrospective. It’s an hour-
 long meeting, where finished tasks are closed, unfinished tasks are discussed and moved to next Sprint, 
 new features are presented to a Product Owner. Delivered_Points_KPI and SP/WD_KPI are tracked. 


•  All  the  tickets  have  the  following  workflow  during  the  Sprint  (they  are  moving  from  one  state  to 
 another, but some of the states are optional): 


o  TO DO – Sprint Backlog 


o  IN DESIGN – task is being designed by UX designer (optional) 
 o  IN PROGRESS – member of a Development team is working on it 


o  DESIGN REVIEW – design is done and ready to be reaviewed by Product Owner (optional) 
 o  IN  TESTING  –  task  is  implemented,  deployed  into  testing  environment  and  assigned  to 


Quality Engineer. In case, that QE founds a defect, he re-assignes ticket to a developer and 
 ticket  goes back  to  “IN  PROGRESS”  state.  If  testing  is passed  –  ticket  is moved  into  “IN 
 CODE REVIEW”. 


o  IN  CODE  REVIEW  –  code  of  the  feature  is reviewed  by  another  member of Development 
 Team. If Code Review is passed – task is moved into “READY TO MERGE”, if any changes 
 were done to the code – ticket moves back into “IN TESTING” state. 


o  READY TO MERGE – task is waiting to be deployed into production environment. 


o  DONE – task is done and deployed into production environment. 


•  At the end of the Sprint we should have potentially shippable product increment. Product Owner takes 
 the decision of either we will ship (deliver it to customers) or not according to the Definition of Done. 


This workflow could be simplified or modified by the agreement with a customer. Modified Scrum workflow 
in a company looks like this: 
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Figure 3.4: Modified Scrum workflow in a company “Starky’s Club” 


Resource: made by author 



3.5.  Transition to Kanban 


For short and medium-long projects we decided to introduced Kanban method into our Software Development 
 Life Cycle. 


„Kanban – lean method to manage and improve work in a project, which aims to manage work by balancing 
 demands with available capacity and by improving the handling of system-level bottlenecks“ (Burrows, 2014). 


All  of  the  tasks  are  visalized  and  all  team  members are  aware  of  a  progress  –  Kanban  board  is  visible  for 
 everyone at any given moment. 


Main principles of a Kanban in our company: 


•  Roles are the following: Product Owner and Development Team. Product Owner prioritizes tasks and 
 puts it into  the backlog. Development Team works on those tasks and estimates them together with 
 Product Owner. 


•  Workflow is visualized on a Kanban board – board with tasks, where each column representes a status. 


Those statuses are: 


o  Backlog  –  list  of  prioritized,  high-level  tickets.  Tasks  from  Backlog  could  be  removed  or 
moved into To Do. 
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