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Sammanfattning 
Telekomkunder föredrar allt mer produkter byggd med mjukvara från öppen källkod. 
Syftet med denna fallstudie har varit att hitta värdefulla mått på ett företags engagemang 
med att arbeta med öppen källkod. Ett mål var även att hitta flaskhalsar inom processen 
som påverkar företagets engagemang på ett negativt sätt.   
De två modellerna The Value Turbine och Total Quality Management användes för att 
strukturera intervjuer, analysen och resultatet, samt genom Lean identifiera slöserier i 
processen. Med ”slöserier” menas t.ex. flaskhalsar, missade tillfällen och andra förluster i 
processen. 
Fallstudien kom fram till att det finns interna och externa mätetal. Externa mätetal är till 
exempel antalet personer från företaget som är engagerade med att rätta buggar, 
dokumentera och testa den öppna källkoden. Andra mätetal kan vara antalet krav eller 
lösningar som företaget bidrar med till den öppna källkoden samt det antal som 
nätverken slutligen accepterar. Interna mätetal är det extra arbete som går att minska om 
företaget ökar yttligare sitt engagemang, till exempel antalet timmar eller antalet linjer av 
kod som måste ändras, eller antalet kundkrav som företaget är tvungen att implementera 
i sin egen produkt.  
 
Fallstudiens upptäckta slöserier var till exempel Opportunity Lost och Delay, vilket 
skapas av att beslutsprocessen fördröjs i situationer där företaget diskuterar för länge om 
vilka kundkrav som bör avslöjas inom Open Source nätverket. Om detta dröjer för länge 
finns risken att företaget missar chansen att synkronisera sin produkt med öppen källkod.  
Studien föreslår även lösningar till att förbättra mätvärdenas resultat, genom att till 
exempel investera i kurser och workshops till de anställda i syfte av att ge anställda rätt 
inställning och verktyg för att de ska kunna ta mer plats bland dessa nätverk. 
Denna avhandling rekommenderar att använda resultaten från denna studie genom att 
välja mätetal som beräknas i antalet timmar. Syftet med att använda just dessa mätetal är 
att kunna beräkna antalet mantimmar och få ut kostnaderna för vad engagemanget kostar 
företagets produktutveckling. 
 
Nyckelord 

Öppen källkod, Mätetal, Telecom Industri, Nätverks Gemenskap, Slöseri 
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Abstract 
Telecom customers have begun to prefer more open source in their products. The 
objective for this case study has been directed to find valuable metrics for the company´s 
open source engagement. Another objective was to find internal wastes within the 
existing processes, which could be minimized if the company increases the open source 
engagement. In this context the objective is intended to demonstrate how the open 
source engagement relates to process efficiency. 
 
The Value Turbine and Total Quality Management were applied to structure interviews, 
analysis and results within the scoped process. Furthermore Lean methodologies were 
applied in order to found wastes in the scoped process.  
 
The study has founded external metrics that indicate company´s contribution and 
engagement in the community, likewise internal metrics that are directly affected by the 
external engagement. Some results of external metrics are the number of contributors 
working with bugs, tests and documentation. Another important metric is the number of 
blueprints that the company decides to contribute within the open source community. 
The internal metrics are for example the number of hours or lines of code that that have 
been changed during a rework activity in the process, or number of open source 
requirements that have not been implemented in the product.  
The wastes founded in Lean, such as Opportunity Lost and Delay are wastes caused by 
company´s open source engagement. If the company has a delay while they select 
blueprints (as contribution to the community), the company will have an Opportunity 
Lost when entering blueprints in the community. This will affect the synchronization 
that company’s product should have with open source communities. This paper 
proposes that the company should invest in trainees and workshops for employees in 
order to increase the open source engagement. 
 
This paper recommends applying the founded metrics (the metrics that indicate number 
of spent hours) in this study in order to calculate the metrics in man-hours, with the 
intention to demonstrate how the open source engagement affects the economy of the 
product development. 
Key-words 
Open Source Engagement, Metrics, Telecom Industry, Open Source Community, waste 
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Glossary  
Blocking trouble report= When a trouble report is the reason for a stop the line. 
 
Blueprint= List of requirements. 
 
Code freeze = When no more code is accepted into the trunk prior to a release, except to 
remedy faults. 
 
Contributors= Individuals who contribute code to an upstream community. 
 
Features= A features is a functionality included in the product that satisfies the 
customers. 
 
Fork= When you copy code from the community trunk and start a separate/private 
development activity.  
 
Release= A stable version of the code that is made available regularly, this is called a 
release. 
 
Requirements= Request from a stakeholder to develop some functionality. 
 
Rebase= A process of aligning a development fork with the trunk after some time 
(Usually performed to the fork when the trunk has released). 
 
Stop the line= When the community trunk stop to work. 
 
Trunk= The main branch for all development in an open source community. 
 
Trouble report= A report that explains when there is a bug founded. 
 
Upstream= Refers to a community developing code to be used by a company in their 
products. 
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1 INTRUDUCTION 
This chapter will introduce a background about an open source community and explain 
why the open source is necessary for the company. The chapter will also present the task, 
goals, scope questions, delimitations and methods used for this case study.  

1.1 Background 
Ericsson customers are asking for solutions within the products that include open source 
software and specific requirements attached. The reason why the customers are 
demanding open source is because they want to avoid a lock-in situation, i.e. being 
independent from buying only from Ericsson´s solutions. 

 
Ericsson has started to work with open source in its product development and has 
therefore become member of several open source communities. An open source 
community is a group of developers that together form a community, where all the code 
created is visible is for everybody (open source). 
The developers (members) are individual people that are interested in development and 
employees from different companies that are investing in the development of those 
communities. 

 
OpenStack is an example of such open source communities and started five years ago 
(OpenStack, 2010). During these years the community has successfully increased and is 
now one of the biggest open source communities that Ericsson works with. The mission 
of this community is to accelerate the development of IT infrastructure together with the 
people and companies that join the project. 

 
Ericsson is member of OpenStack. One of the products that Ericsson is delivering today 
is a cloud platform, which is based on open source software created from OpenStack. 
Ericsson only joined this community one and a half years ago according to (Souza, 2015). 
As the company is a recent OpenStack member, the community already has established 
leaders in key roles managing the community’s direction. 

 
To work with communities such as OpenStack has pros and cons for Ericsson. 
The duality of challenges means that while the technology is evolving quickly, Ericsson is 
known for selling stable reliable products. Ericsson needs to be highly engaged in 
embracing and integrating OpenStack in their products. The open source community 
promotes innovative applications in the market, which competes with Ericsson's 
portfolio. In this context Ericsson is under pressure to act swiftly to address this 
technology movement in a timely manner. (Vancsa, 2015). 
Ericsson's development practices are not traditionally geared to be involved within open 
source communities, which makes it a challenge for them to lead the communities’ 
direction towards their own goals. This could be summarized in that the company needs 
to develop trust and influence within OpenStack.  
As the cloud platform product is relatively new, the company is still finding metrics to 
measure the development process and its own engagement within the community. 

1.2 Task  
This paper is part of a major project that addresses strategies, goals and new ways of 
working for Ericsson when engaging with open source communities. Low engagement 
can affect the efficiency of internal work and make it difficult to deliver the product 
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quickly and efficiently.  This paper provides an analysis and case study done with 
Ericsson on product development when working with the OpenStack community. 

1.3 Goals  
The goals for this thesis are: 
 

 Identify measurements to gauge the effectiveness of engagement with open 
source communities. 
 

 Apply these metrics to existing processes to aid in evaluating their effectiveness. 
 

 Propose eventual solutions that can improve some of the founded metrics.  

1.4 Scope questions  
Ericsson is a large global company, where there are a lot of people and processes 
involved in developing the cloud platform product in different parts of the world. The 
deadline to finishing this thesis became a limitation when finding metrics to evaluate the 
whole process. To limit the scope of the work, the identified metrics will only be applied 
within the processes followed by the Swedish departments of the company.  
 
The following questions will be evaluated during the thesis work: 

 
1. How to measure the open source engagement? 

1.1 Which are the metrics that demonstrate effective open source 
engagement? 

 
2. How is the open source engagement affecting the efficiency of the product 
development?  

2.1 Which states and transitions are included in the process of product 
release? 

2.2 Which are, in detail, the sections/roles/persons that are involved in the 
process? 

2.3 Which are the wastes in the process that can demonstrate how the open 
source engagement affects the efficiency of the process? 
 

3. What solutions, can be applied to improve these metrics? 

1.5 Delimitations  
 
This paper will not make any economic analysis. The analysis in this paper will mention 
the wastes identified in the internal process, which could represent extra costs for the 
company, resulting in new methods to measure the areas of waste.  
 
 
 
 
 
 
 
 
 



	
	

	 3

 
 
 

1.6 Methods 
The foundation of this paper will follow a theoretical framework to structure and classify 
the outcome from interviews inside and outside the evaluated processes. The methods 
are used for a qualitative analysis, in order to assess the company´s open source 
engagement and for recommend solutions within the internal process. This case study 
did an analysis that were achieved through the following references and activities:  
 
Literature research: 

- Books 
- Internet 
- Articles 

Benchmarking: 
- Attending an industry event about virtualization technologies and open source 
- Interviews with people involved in open source communities 
- Journals 

Practical framework within the company:  
- Workshop with a team that belongs to the product´s development activity 
- Interviews  

 
The quality assurance of the methods used in this paper are found in:  

- The workshop made with internal developers to clarify how the process works in 
reality. 

- Meetings with people within the event and interviews outside the company to 
clarify what really matters for the engagement of open source communities.  

- The theoretical framework used as a quality assurance reference for not leaving 
gaps in aspects such as: internal interviews, the analysis and the results.   
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2 THEORETICAL FRAMEWORK 
This chapter will present theoretical framework that will help in the analysis and results 
of this paper. The models called The Value Turbine and the Total Quality Management 
will be used as model for interviewing and structuring the scoped areas of the process. 
The Lean includes characteristics and wastes founded in the process, which are caused by 
the open source engagement. The work methodologies will be used to identify how the 
community and the internal process operate, which could be reflected on the efficiency 
of the internal process. 

2.1  The Value Turbine 
 

 
Figure 1 The Value Turbine 

The Value turbine is a model that describes all the affected areas within a company, as 
it´s shown in the picture (Figure 1). Within the structure of The Value Turbine model 
there are four sectors: 1) Individuals, 2) Relations, 3) Business, 4) Situation.  
Each sector contains three categories as the picture indicates.  
The sectors that contain the categories are described in detail in the remaining part of 
this chapter. A chosen selection of metrics suggested in (Bellander, 2012) will be 
recommended for each category. 

2.1.1 Individuals 
Within this sector there exists a case (the following phrase expresses the case) that could 
be analyzed at an individual level (“who and what does the job/performance to make 
what, the information flow in a company”). The case could be studied by going deeper in 
the categories found in this sector, which are the people, system and product.  
People  
The people are always involved in the beginning and the end of any kind of business 
affecting the process behavior with their skills, knowledge, presence, culture, 
communication and others. This category should be measuring the team´s behavior not 
an individual behavior.  
 
Suggested metrics from the book:  

• Performance, incidents, works issues. 
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System  
In general all systems can be discussed in terms of quality, abilities and performance.  
The metrics within a system are common; however the systems differ very much from 
each other. The systems that differ from each other are for example IT, production lines, 
tools and equipment. All systems are essential to follow their performance. The methods 
used during the performance are usability, functions capacity and others.   
 
Suggested metrics from the book:  

• Performance like downtime, capacity, reliability. 
• Support and maintenance needs and costs, how often, what kind and seasonal 

performance. 
Product 
In this case the product contains services, which will be used on people treatments. This 
category also includes customer satisfaction, which is built by human perception and 
measures within the interviews and surveys. The product can also end up as a system 
both directly and indirectly such as methods, tools and IT.  
 
Suggested metrics from the book: 

• How many times things have been redesigned. 
• How many times things have been tested before reaching the quality standards. 
• A development problem is a late testing. 
• Customer’s satisfaction claims and rework etc.  

2.1.2 Relations 
This sector contains information about the organization. The participation of people is 
of great importance within this section. The included categories within this section are 
organization, communication and culture.  
Organization 
Relations are the way we give each other mandate to act. The chart and the contrast are 
important to remember that they are only a system describing what the organization 
owns (for example resources) and the plans for actual business (as for example 
dependences, bonding, agreements or debt between people). 
 
Suggested metrics from the book:  

 Roles, authorities and responsibilities.  
Communication 
The techniques used to create a greater communication among the employees are 
essential for a more effective and helpful for professionals that generate faster meetings 
leading to better results.  
 
Suggested metrics from the book:  

 Webb and computer network usage, achieving, journals, reports, PMs, message 
and mail, telephone. 

Culture 
The unspoken hidden values that could be explored within the company´s culture will be 
seen in all the other areas, as for example attitudes at people, status and quality on 
systems, improvement of strategies and business.  
 
Suggested metrics from the book:   

 Stories, attitudes, myths and songs. 



	
	

	 6

 Practice in processes and projects. 
 Culture artifacts. 

2.1.3 Business 
This sector is a transaction area, which directs what a company does in the business and 
why. This sector defines how the economy of the company keeps informed of resulting 
values. The sector includes the categories of transaction, process and economy. 
Transaction 
This category uses a business acts for potential needs. The potential needs offers 
products or services to customer’s benefits and satisfaction. The transaction is about 
creating the drag in the flow, so that the business and the customer’s expectations are 
aligned.   
 
Suggested metrics from the book:  

 Strategy adjustments and alignment gaps. 
 Increase in productivity, profitability, and interest rates compared to other source 

of impact. 
Process 
In order to perform and deliver as a company it will require a chain of activities, which is 
what represents a process.  
 
Suggested metrics from the book: 

 Special “lean factors” that should be removed always: Complexity (Muri), waste 
or scrap (Mura) and unevenness or disorder (Muda). 

 Lead-time, customers-time from order to delivery, suppliers-time from order to 
delivery. 

Economy 
The economy is about budgeting and liquidity planning with the intention to keep 
business proper. The purpose is to keep and increase the value, mainly the monetary 
ones and some of the immaterial values.  
 
Suggested metrics from the book:  

 Stock value and values on product in work.  
 Returned amount of investment. 
 Economic value added. 

2.1.4 Situation 
This sector contains the real and dynamic situations in the business, which is how and 
why a company does the business. In this category the information about performance in 
real time, should create business information. Within this section the included categories 
are follow up, management and occurrences.  
Follow up 
This category puts words, figures, graphs on things and analysis of the findings. It may 
mean interviewing people and tracking system data. This category is about learning, 
understanding future working activities and sharing information. The aim is to adjust the 
business and its direction, in order to be more beneficial and improve efficiency and 
customer’s satisfaction.  
 
Suggested metrics from the book:  

 Trends and numbers of measurements. 
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 Utilization of records and types of analysis.  
Management 
The business financials should be observed and analyzed in order to measure the 
management. The aggregated information from other areas (categories) could help to 
evaluate the success of the management.  
 
Suggested metrics from the book:  

 The metrics of historical trends. 
Occurrences 
There exist both external and internal occurrences, which could be for example incidents, 
activities and happenings.  
 
Suggested metrics from the book:  

 External occurrences. 
 Market and customers habits and competitors changes. 
 Human resources amiability, education, support from society.  
 Internal occurrences. 
 Accidents and incidents. 

2.2 TQM‐model 
The Total Quality Management (TQM), is a management model that approaches the 
satisfaction of companies customers in long-term, in order to make them succeed.  This 
model effort all the employees in a company to participate in the product, service, 
improving process and the culture in the way they work.  
(Total quality management(TQM))  
 
There exist eight categories within the TQM-model. The following list will mention in 
parenthesis the categories from the Value Turbine that are similar to the TQM´s 
categories:  

1. Customer-focused (Product) 
2. Process-centered (Process) 
3. Strategy (Transaction) 
4. Integrated system (System) 
5. Communication (communication) 
6. Continual improvement (Follow up) 
7. Facts Decision making (Organization) 
8. Total employee involvement (People) 

 
The reason these are not mentioned later on in this paper is due to the fact that the 
model of “ The Value Turbine” already has included them in its structure. The intention 
with including the TQM-model as a theoretical framework, is because this is an 
additional method that has been detected during this case study and founded these 
categories similar to The value Turbine´s categories. The Value Turbine still covers more 
areas of the company, which is the reason why this case study will follow only this 
method instead.  
 

2.3 Lean  
Using the book called The Lean Toolbox, the essential guide to lean transformation 
(Bicheno & Holweg, 2009), parting from the Lean philosophy one can easily understand 
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where the elimination of waste should be applied. The extracted parts from lean will be 
presented in terms of waste, where all the different types of wastes and characteristics are 
mentioned from this book.  

2.3.1 Characteristics 
Muda 1=“Not valued activities but are necessary to maintain operations.” 
Muda 2= “Pure waste, it destroys value for customers, stakeholders, employees.” 
Muri= “Overburden employees.” 
Prevention=“Seek to prevent problems and waste, rather that to expect and fix.” 
Waste= “Activities that does not contribute to the value are waste.” 
Value=“What present customers are willing to pay for.” 

2.3.2 Wastes 
The following wastes are selected and founded within the company´s product 
development. The wastes are coming from three different lists mentioned in the same 
book.  
 
Ohno´s seven wastes 
The following two wastes are founded in this case study and have been extracted from 
this list. 
 
The waste of waiting 
This is the second most important waste, because it is directly relate to the flow of 
services or customers. The book describe the waste of waiting with the following words 
“ A bottleneck operation that is waiting for work is a waste”. 
 
The waste of defects 
Defects cost money, which represent a waste. 
 
Ohon´s added list of wastes 
The following wastes are the new wastes appropriated for services. 
 
The waste of making the wrong product efficiently 
This is a real statement of the first lean principles, which is closely related to the waste of 
over production. 
 
The waste of untapped human potential 
Ohno was reported to have said that the real objective of Toyota Production System was 
to create thinking people (“What happens if I train them and they go?  Should be what 
happens if you do not train them and they stay”).  
 
 
The waste of time 
Everybody suffer for doing urgent tasks (“Most people spend excessive time in the 
urgent but not important activity category”). 
 
Wasted Natural Resources 
The most severe, and ever-more important waste is what wastes natural resources. 
 
Seven Service Wastes 
The following five wastes are founded in this case study and have been extracted from 
this list. 
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Delay 
This waste is when the customers wait for a promised delivery. 
 
Duplication 
This waste includes in its structure repeated data coming from different sources.  
 
Unclear communications 
The waste of seeking for clarification, the confusion over used product or services and 
wasting time in finding location that may result in misuse or duplication. 
 
Incorrect inventory 
Unable to obtain exactly what was required (similar to Making The Wrong Product 
Efficiently, from Ohno´s list). 
 
Opportunity lost 
Ignore costumers, unfriendliness and rudeness. 

2.4 Working methods 
The following working methods will be presented in order to create a wider 
understanding and comparison of the working methods that the community and the 
company are using today.  

2.4.1 Agile model and Scrum 
The Agile model development circuit as the picture (Figure 2) indicates, this model starts 
with defining requirements and high-leveled requirements, then integrate and test and 
finally they make the release and decided if it passes to the market or needs to be 
reworked (start again).   
The Agile model has the principles of letting the teams choose the management and the 
technical practices by themselves, where all teams are able to work in parallel with each 
other. There exist the Agile Development that is not a methodology, it illustrates as an 
umbrella term that describes different methodologies underneath, as for example Scrum. 
Where Scrum is as framework for an Agile management, it is about working in parallel, if 
the teams receive a list of requirements to work on, they will be able to divide the work 
between individuals and teams. Each team is supposed to deliver work in sprints 
(iterations). The key factor is to have a good communication, cooperation and team spirit 
(agile-scrum, 2015). 
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Figure 2 Agile life cycle (agile-scrum, 2015)  

2.4.2 Waterfall model 
This model is a sequential development model, which is seen as a flow steadily 
downwards.  
The first two steps within the picture (Figure 3) are about allocating processes, functions 
and writing an overview of documents that are understandable, informative and current. 
Customers should be involved before deciding the requirements to act upon. Therefore, 
the analysis of how to make these requirements in detailed should be applied before they 
start the design. The design, coding, testing and maintenance are a part of the execution 
phase, which needs to strictly follow that sequence(Waterfall model, 2015). 
 
 

 
 
Figure 3 Waterfall model (Waterfall model, 2015). 
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2.4.3 Spiral model 
The spiral model combines the iterative model of development (close to the agile-scrum) 
and the sequential linear development model from the waterfall model. The spiral model 
has four phases (Identification, design, build, evaluation/risk analysis) as the picture 
(Figure 4) indicates. The software product repeatedly passes through these four phases in 
iterations called spirals. Identification is where the business requirements are identified, 
which requires a continuous communication between customers and system analyst. 
Design, includes conceptual design with architectural design, logical design of modules 
and a final design in subsequent spirals. Build, is development for receiving customer’s 
feedback. Risk analysis, is about identifying, estimating and monitoring management risks 
and feasibility(Toutorial point, 2015). 

 
Figure	4	Spiral (Toutorial point, 2015). 

2.5 Organizational metaphors 
Parting from (Nilsson B. , Organisations metaforer, 1999, s. 20) there are different 
metaphors that can be used to develop theories within leaderships and organizations. 
This book describes how the organization expects to have all its resources working as 
machines with systematical routines. This book mentions in one of its pages how the 
human recourses even are expected to be a part of the machines. 
 

 

 
 
Figure 5 Employee domains 
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There are three domains indicated in the picture (Figure 5) for each employee, which are 
work task, character and personal interests. If the employees need to sacrifice one of 
these three domains, they will not obtain a successful performance in the others. On the 
other hand to found the perfect balance of all three as the picture illustrates, the area 
where all three links connect is very small, which is also a very low probability to achieve 
in comparison to roll in other areas.  
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3 OPENSTACK 
The OpenStack community today has 195 companies investing and contributing in the 
community and has 995 contributors that have joined the project (Openstack, 
stackalytics.com, 2015). The market size of the community is expected to be 1.7 billion 
dollars in 2016 (Computer weekly, 2014). This community is seen as one big community 
but is divided in smaller community groups where each group manages a different 
subject. The software (subjects) the community manages is: compute, storage, 
networking, dashboard and shared services (Openstack, Openstack, 2015).   
 
OpenStack is built with agile infrastructure solutions (Solidfire Al of openStack, 2015). 
OpenStack is applying this way of working and is successfully making releases every six 
months. One of the reasons companies invest in this community is that they developing 
code at such a high speed.  
The community contains many additional groups, for example: Cinder, Glance, Heat, 
Horizon, Keystone, Nova, ceilometer and Neutron (Stackalytics, 2015). Where the 
strongest groups are Nova and Neutron, where companies such as Ericsson are trying to 
be more engaged.   
 
The following picture (Figure 6) describes how the community works during the phase 
of releasing a product: 
Within each group there exist core teams, which includes experienced people that have 
been active and have demonstrated high competence, who decide the direction of the 
community. Within these core teams there is discussion on the requirements that the 
group will be working on for each release. The requirements created, and accepted by the 
core teams, are documented in files called Blueprints. The company´s that are 
contributing to this community have the possibility to suggest some requirements that 
the community could be following the coming release, where only the people managing 
the core teams have the right to accept them.  
The developers begin to create code based on these requirements. The community 
develops in a trunk, which is where all the community’s code is running. The 
contribution from any developer needs to be good enough (reviewed and accepted from 
others), before it can be merged into the trunk. The community can decide when to stop 
the contribution of development and freeze what has been developed within the trunk, 
which is called make a code freeze. When the decision of the code freeze is made, the 
rest of the work will represent only testing, bug fixes and documentation (which is 
another way of contributing).  When these activities have been fulfilled the community is 
ready to make a release (release their recent work as complete). 
 

 
Figure 6 OpenStack release 

As this is an open source community, the developers are dispersed in different countries, 
where most of the people doesn´t even see each other in person. For this reason the only 
thing the developers can base on, while they start to get to know each other’s 
performance and capacities, is through each other´s contribution. All contributors are 
creating code outside the community trunk, where their code needs to be reviewed by 
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other contributing members in the community, to get it accepted in the trunk by the core 
team. The contribution doesn´t need to be only necessary code, additionally 
documentation, reviews, commentary and so on, could also be associated with 
contribution.  
 
The five latest OpenStack releases are called Icehouse, Juno, Kilo and liberty (Today´s - 
June, 2015- release they are working on) (Openstack, stackalytics.com, 2015). These 
names will be repeated a few times during this paper. 
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4 CORPORATE ANALYSIS 
This chapter presents all the findings from the interviews within the company, in order 
to explain how the company operates today. 

4.1 Structure 
The Value Turbine model is the core method used to structure the interviews. The 
answers taken from interviews have been divided into categories that are mentioned in 
this model. Additionally, these categories have been used as a powerful tool to make a 
general coverage of all the scoped areas of the product development. This case study will 
identify valuable metrics in production areas that can be useful for measuring 
engagement in an open source community.  
 

4.1.1 Organization 
This section defines the departments, roles & persons that are involved in the process. 
Important organizational departments for the cloud platform product 

 
Figure 7 Organization 

The picture is a description of the different sections of the organization. Starting from  
the corporate level: 

- Group Function Technology (GFT), is the section in charge of corporate 
industry relations and strategies. 

- Business unit of cloud and IP (BUCI), this section handles the strategy alignment 
of the production of the cloud platform product.  

- Within BUCI, on the left side we found the product area with the financial part, 
such as:  

o Product line (PL). 
o Product manager (PM).   
o Main product owner (SPM), where the PM and the SPM. The blue 

highlights items in the picture, are the people involved in the decision 
making of requirements for the product, these are made together with the 
customers.  
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- On the right side we found the development unit (DU) with the development 
process of the product: 

o The development unit network and could (DUNC), where all the 
developers involved in the product are inside this sections. 
   

o The Product development unit (PDU). Under the PDU there four main 
sections are:  

 
a. The integration and verification (I&V) that manages and test all 

packages.  
 

b. The program, which is where the program of the production is 
defined.  

 
c. Design/test where all the testers and development groups are 

involved.  
 

d. System management is where the main product owner is located, 
together with all product owners (they become responsible for 
different development groups).  

 
o Open platform for network functions (OPNFV). This is a new program 

that intends to provide an open source platform for the deployment of 
virtualized network functions, which leverages investment from a 
community of developers and solutions providers (OPNFV, 2015).  

 
Interviews within the organization  
Interviews were performed across a number of key departments; these are indicated with 
a silver star in the picture (figure 6).  

4.1.2 Product 
This category will explain the products functionality and define the internal and external 
customers together with their needs. 
 
Products functionality 
The cloud platform product is an Infrastructure as a Service offering (Iaas). The cloud 
platform products functionality is to work as a virtual hardware platform, between the 
hardware and the applications. The applications should be able to run over the platform 
and the hardware should be connected to that platform, but the applications should not 
be aware of the physical hardware. The product is focused on meeting telecom grade 
requirements for running the virtual network functions; an example of a telecom grade 
platform requirement is high availability in virtual machines. This product is released 
every six months in releases labeled: 13A, 13B, 14A, 14B, 15A and 15B, where the last 
one is today´s version. (Infrastucture as a service, 2015).  
 
Internal Customers 
Internal customers are between eight and ten and are those who create virtualized 
applications within the company and use the cloud platform product. As the cloud 
platform product is an infrastructure as a service solution, customers will receive 
continuous support and upgrades to the software. 
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Internal customers care about:   

- Receiving some versions during the time the development team is coming out 
with its product release, in order to verify that it works effectively with their 
applications.  

- Receiving fixed trouble reports, as they can test the product a number of times 
before the product releases, customers will be able to find a bugs and send them 
as trouble report to the section.  

External customers: 

External customers today receive only the latest version from the cloud platform 
development team (the final product). There are some external customers that want only 
a platform from the company and normally the options is to receive a package with 
hardware, applications and a cloud platform. When customers buy the whole package, 
they usually doesn´t have any contact with the cloud platform development department. 
The section has only contact with internal customers, those who create applications. As 
today’s customers are a different case the external customers are maintaining a relation 
with the cloud platform development department to keep informed about the product.      

The external customers care about: 

- Stability and 9,9999% up time ability and rapid fail over of the application. 
- Avoid a lock-in situation, which means including more open software in their 

products and not limit themselves to only use Ericsson solutions.  

4.1.3 System 
This category begins with mentioning the community and partners, in order explain how 
the company´s internal system is incorporating work from community and partners. As a 
consequence of today´s way of operating with other systems, this category will end up 
with explaining different rework activities. 
 
Community 
The processes of how OpenStack works have already been explained in the pervious 
chapter called OpenStack.  
 
Partners  
Partner’s function is to copy the code freeze coming from a community version, using it 
as a base to build on top of it. Partners have an assignment to follow, which consist in 
including promised requirements to the company, while they combine it with the 
community version. The partners should therefore send some code packages with the 
combination of partners and community work (every two weeks), in order to give the 
company the opportunity to implement those packages within their own system.  
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Figure 8 Integrated systems 

Explanation of how all three systems are linked together 
The integrated system flow within the picture (Figure 8) is colored in different colors to 
differentiate all the systems: The blue colored process represents the company, the red 
colored is the community and as the picture indicates the green colored is the partner.  
 
The company should decide which are the most significant requirements and suggest 
them as a blueprint (list of requirements) to OpenStack. Therefore, OpenStack should 
decide which are the requirements accepted or accept the blueprint but with some added 
modifications from the community, which is not always favorable for the company. 
When the developers receive instructions of not writing code anymore to make the code 
freeze (stop to build code), is when the community concentrates only on testing and 
fixing bugs and the company stops to accept requirements and blueprints.  At this 
moment the partners should copy what is in the code freeze and combine it with 
promised work to the company. The partners should deliver the work in sprint (every 
second week) to the company, which is called Moss versions (Every moss, represents a 
number to identify the version). During the time the company is receiving work from the 
partners, the internal developers are writing code for internal requirements to fulfill. The 
internal developers should be engaged in fixing bugs within the community, as the 
intention is to carry over those fixed bugs internally during the moment of rework 
(Rebase) that soon will be better explain. The companies development system also takes 
a decision of code freeze, where they afterwards test and fixe bugs, before releasing their 
product. The picture shows the company´s product release after the community´s 
release, because it normally happens some months after the OpenStack release. 
 
Rework of updating company´s version  
The main product owner (Thorelli, 2015) and the main product manager (Souza, 2015) 
explained the rework of updating a version of product that is caused by the way 
company´s engagement in open source, internally called rebase. The following pictures 
(Figure 10), will explain what the rebase implicate and why it needs to be operated. The 
picture describes the community version such as Iceberg, Juno, Kilo and Liberty (today´s 
version). Vendor´s are in this case the company, where they based on Iceberg for their 
latest release. Company´s strategy is to select a community version and fork out as soon 
as a community´s code freeze is made. As the company starts to develop towards 
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customer’s requirements, the cod will differ a lot from the community´s version.  When 
the company launches out their own release, the community will have developed in such 
a high speed that the company will fall behind two releases. The founded solution to 
minimize this delay is by jumping one release and start forking out directly from the Kilo 
version. As a result of jumping over one release, it will represent more work effort on 
synchronizing the community trunk with the company’s. The rebase will therefore 
represent the planning and execution process because it requires a work effort of the 
alignment between the chosen community release and the latest cloud platform product 
the company wants to update. 
 

 
Figure 9 Rebase  

Decisions to make within the rework (rebase) 
Customer’s requirements are internally called features. The feature is a functionality 
included in the product that satisfies the customers.  
 
Within OpenStack there exist multiple features that can be changed. The company is able 
to choose from a number of features to create new characteristics for those features and 
therefore improve them internally after they fork out. As a result of making a wrong 
feature efficient, they are broadly in the need of throwing their work away, because the 
community achieves the same capacity and functionalities as the feature the company is 
working on. Additionally, the company can decide to maintain both, community ´s 
feature and company´s feature. The moment execution after taking a decision is during 
the rebase. 
 
A clear example of this kind of incidents is explained within the picture (Figure 10). The 
community had a feature called OVS (with a capacity of 0.3mpps (minimum packages 
per second). One year ago the company decided to develop that OVS feature. 
Company´s feature is today close to a capacity of five to six mpps (they renamed it to 
EVS). In approximately three months, the community´s feature will have a capacity of 
twelve mpps, which will force the company to make a decision between: Implementing 
the OVS in their product or try to maintain both (OVS and EVS) internally.  
 
Almost the same situation happened with another feature for high ability, called CMHA. 
This is an advice of how fast the community is in development and how the company 
affects by the community´s speed in development solutions.   
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Figure 10 Feature Rebase  

4.1.4 Process 
This category will explain how the engagement of an open source community impacts 
the efficiency of the internal process. The internal process will be explained from the 
perspectives of high and low leveled positions at the company.  
 
High-leveled positions at the company 
The main product owner and the OpenStack coordinator of the product line coordinator 
(Åckander, 2015) described in a general perspective how the internal process operates 
today. The picture (Figure 11) represents a broadly picture of the internal process: F0 
(one week long) is representing the opportunity analysis, where the future requirements 
for the process should be defined in a called roadmap. The F1 (three months long) called 
Pre-study is where the main product owner is assigned together with a team to follow 
and work on a specific backlog (component list for a feature) for one feature. During this 
planning phase the feature should be divided and specified in a more detailed way, where 
the feature is going to be build as prototype. As soon as the F1 is accepted, the teams will 
be able to start F2 the called execution phase (three months development and three 
months testing).  The last step means that everything should be executed and verified 
before delivering to customers (F4). 
 

 
 
Figure 11 internal processes 
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Low-leveled positions at the company 
In contrast with the interviews from higher layers a workshop and some individual 
interviews were made, in order to get a deeper understanding of how the internal process 
works in the reality.  
 
The workshop was made in the offices of Kista, with some members of a development 
group, where one of the members has been a contributor for OpenStack. 
The interviews were applied with the system testers (Söderström, 2015), a high system 
manager (Jönsson, 2015) and the product owner for the development team (Wollbrand, 
2015). 
 
The development and testing processes are today suffering some problems were the low 
engagement within the community is affecting the process efficiency, which are easier to 
identify by going deeper in the activity F2 (development and testing).  
 
The picture (Figure 12) will be fully explained within this sentence. During the time 
company´s trunk is developed, the partners and the community are playing very 
important rolls, because they are able to affect the development within the trunk. As I 
mentioned before, partners are delivering every two weeks, where the section of 
Integration and verification (I&V) is controlling and testing those packages. The 
development teams have always the options to see what is upstream, but as they are fully 
demanded with other internal work, developer’s only check what is done upstream every 
time the system testers detect a time bugs. If the bug is already solved upstream, the 
internal developers will fix it and then send it back after one or two sprint to the system 
testers. Currently, the company´s trunk also suffers almost every day a stop the line, 
which means that the trunk stops working. One reason for a stop the line could be 
caused by incorrectly solved trouble report; these are called blocking trouble repots. 

 

Figure 12 Company´s trunk development 
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4.1.5 People 
This category will explain the answers coming from a workshop and some interviews. 
The methods used within the workshop, was through a traffic light analysis, where the 
idea came from the book (Creating winning flows, 2012). The traffic analysis is based on 
three colors to answer how a different situation feels within a process. The green color 
represents that it is good, yellow a risk and red (replaced by orange color) a problem. A 
better description and complete results are within the appendixes (Figure 16). The 
workshop gave the developers the possibility to choose between these colors and this is 
the recollected data from what developers mentioned as a problem. 
 
Development team 
The following text reflects developer’s opinions after the workshop. 
 
Development and maintenance result in frustration 
The developers in the internal fork are overloaded with work, because there are not 
many sent and accepted blueprints in community. The work that is not assigned to the 
community will represent added work for the internal employees, which can reduce 
employee’s performance and reduce the products quality. When developer start to have a 
delay in sending work to testers or forget to execute basic testing on the work that is sent 
to the system testers, the products quality will start to decrease as the developers 
performance will start to be more selective for impeding running out of time. 
 
Today´s way of working 
The team is internally trying to work close to Agile. They are having Scrum meetings and 
dividing well the work between them. However, they have the company requires plenty 
of formal documentation and a reports for different types of pacifications. This made 
them feel overloaded, in order to have a long list of tasks to fulfill the pre-study 
(Planning phase), it normally results in having documentation and test accumulated at the 
end (before going on to F4 (product release). 
 
Delivering sprints 
Sometimes they are in the middle of their work when they need to deliver in a sprint, 
which is the reason why the developers can choose to send some important code like a 
fixed bug on the next sprint instead. Consequently, this represents three weeks more on 
waiting time for testers.  
 
The company is isolating themselves in the fork                                                                               
The customers are able to see the development upstream, which affects the company´s 
flexibility, because it becomes almost impossible to develop and try to place new 
functionality´s, capacities, features and innovative code.  
 
The employees are not daily updated                                                                     
They developers irregularly observe what is happening within the community, only for 
instances when they need to solve a trouble report from customers that is already solved 
upstream. 

Interviews with OpenStack coordinator and contributor                                                        
These are some critical points in company´s contribution, as the contributor (Moe, 
2015) and the OpenStack coordinator explains. 

 



	
	

	 23

Fixed bugs contribution from the company to the community 
The OpenStack coordinator said that there is almost no body that is taking care about 
the contribution roll (less than five), which can takes more time to contribute for 
example fixed bugs to the community. 
 
Requirements contribution from company to community  
The OpenStack coordinator and the developer agreed with the reality of almost non-
requirements are sent and accepted as contribution. 
 
Hard to develop around a fast moving target as OpenStack                                  
The OpenStack coordinator explained that the company has followed behind with two 
releases, which represent more hard work internally fork example the alignment in the 
rebase work increases. 

Contribution                                                                                                           
Today the OpenStack coordinator from the cloud platform development department is 
the only one that is visible at the community, which can make it easier to win trust from 
the community. The contributions have been in forms of fixing bugs, in order to help 
others within the community; it could be interpreted as goodwill to win acceptance and 
trust. They are less than five persons trying to contribute, which makes it hard for the 
company to influence and take more places and direct the community to its own 
advantage. The contributor that is working in parallel with the development team´s tasks 
explained that it becomes hard to contribute, when he has been assigned to work fifty 
percent on the contribution engagement and fifty percent working on internal tasks. 

Testers 
These are the results after the interviews with the high system manager and a tester 
(Söderström, 2015). 
 
Testers are not forming a part as important competences within the teams 
The teams are not including all types of competences for creating the product. The high 
system manager explained personally that he went to some of the teams, asking for the 
plan created for the work of system testers. The main intention was to ask if they had a 
plan for how and when they were going to test, none of the teams have though about 
that part at all.  The teams involved in the pre-study are today missing that part, which is 
forcing the testers to work in parallel with their own testing plan. The ideal working 
methodology is to plan fist and execute after, but as developers didn’t have time to fully 
document, consequently the tester became forced do guess when they didn´t knew much 
about the functionality.  
 
Testers need to wait 
If testers find a bug, they need to wait one or two sprints until they resave a fixed bug. 
The testers are waiting for the developers to come out with their material within the 
sprints, which force them to prioritize what needs to be tested in first place if there are 
too many trouble reports (bugs founded).  
Detected bugs close to a deadline 
If the testers detect too many bugs close to the deadline for a delivery, they will not be 
able to send everything back and then have the possibility to test it again, which means 
that they will not be able to fully test the product. 
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4.1.6 Culture 
This category will explain the founded differences between the community´s and the 
company´s culture. 

 
Figure 13 Cultural crash 

 
After all the interviews, the picture (Figure 13) shows four founded facts that indicate 
company´s cultural problems with the total engagement within the open source 
communities. The cultural crash is an expression used only to summarize that the culture 
can affect employees and the company. In this case the cultural crash is the different 
cultures from the community and the company that impacts and impedes the company 
and its employees to achieve a better engagement within the community.  

4.1.7 Communication 
This category will explain the founded communication links within the company that are 
important for an open source engagement. 

The OpenStack coordinator is not receiving specific requirements to push in the 
community                                                                                                              
There is not a specific person in today´s reality that is giving the OpenStack coordinator 
clear instructions of which requirements to push in the community.  

A good communication link between contributors                                                     
A good communication link is that even if the contributors are spread out in different 
places (Two are in Hungary, one in Finland and Sweden).  
 
Useful communication links                                                                                    
There exist communication links that are really useful for the company like: The 
OpenStack coordinator is in contact with external customers and some internal 
customers, because if this is the indicated person that can clarify the requirements from 
customers that are possible to fulfill. The OpenStack coordinator is normally in contact 
with managers from OPNFV such as (Gouville, 2015) and from the BUCI team such as 
(Eneroth, 2015). 
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4.1.8 Transaction 
This category will explain the founded gaps that will be hopefully covered soon. 
 
New project to cover gaps in company´s open source engagement 
The organization has it’s own policies, patents, and private information which guides the 
decisions on which specified requirements will be sent in blueprints as suggestions for 
the community. The decisions of which things the organization should keep proprietary 
or not are identified as part of each opportunity analysis (Souza, 2015). 

The plans for a close future is that the company will have an internal OPNFV section 
that creates good requirements that will represent company´s interest in development 
within open source communities by forming a part of deciding together with others the 
direction of the open source communities in the OPNFV community. 

 The OPNFV-section will hopefully cover the communication and instruction gap that 
they are having today with they employees that are involved within OpenStack. 

4.1.9 Management 
This category will explain the difference between todays amount of contributors to the 
community and historical points that has been an influence in the performance of the 
open source engagement.  
 
Today´s contributors 
Today, the management is distributing less that five people in the community 
contribution from about twenty to thirty teams that are working with development (each 
team includes five to ten people).  The following text will mention historical aspects from 
the management. 

Historical points in the Management 

 There were about 200 people that had six months to learn Python to understand 
the same code language as the community and to be able to make good code 
enough for becoming accepted by the community. At the same time these people 
were supposed to understand the social norms within the community, which was 
completely new for them. Open source is relatively new, where company´s 
developers have been many years developing in close source environments. The 
time the developers had to adopt themselves to working with an open source 
community didn´t was not long enough. This resulted in a fail over for the 14A 
release, they couldn’t finish the work of all promised requirements.  

 The company couldn´t response for delivering the product to those internal 
customers called MSP. Later on they had the possibility to deliver (15A) to 
another internal customer called EPC, thanks to the partnership they did with 
Mirantis.  

 Company´s latest version is the 15B, but at the time they were deciding a version 
to base on from OpenStack, two options were available making a rebase in 
Icehouse or Juno. At that moment they though that the earlier one (Icehouse) 
will be more stable than Jun, which is the reason why the company is today two 
versions behind.  
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4.1.10 Occurrences 

 
 

Figure 14 influences and trust 

The picture (Figure 14) has been collected from different knowledge people, closely 
involved within open source communities, such as: Company´s expert in the engagement 
of open source (Nilsson G. , 2015), the OpenStack coordinator and subject matter 
expert (SME) (Price, 2015). The picture is making a deeper explanation of what the 
company is missing when they are not investing in influence and trust from the 
community. The points that are places in the picture are better argued below. 

Requirements  

 If the companies want to succeed within the community, they should send their 
best coder, that are able to contribute good code and make a good reputation of 
it´s own work. 

 On the other hand, creating code is not the only task that could create a value for 
the community, making good will as testing, documentation or even helping 
others with different task, could aid the company´s employees to with trust 
anyway.   

 Social skills and visibility is an important factor to consider, as it is impossible to 
gain trust if the employees from the company are not present within important 
moments.  

 The open source community is a fast moving target, which means that good code 
changes and creates all the time, in order to be fully present and active within the 
community engagement. 

Trust  

 The first reason of why trust is important to achieve as a company, is because 
trust from other members will aid the company to easterly influence the 
community to move towards it´s own direction. The second reason is for 
covering customer’s expectations, where one of their central requirements is to 
avoid a lock-in situation. These means that the company needs to align their own 
process with the community. 

Requirements

• Good coder
• Goodwill(test,help others,documentation etc.)
• Full time engagment
• Social skills and visibility

Trust

• Easerly to influence within the community
• Faster to contribute fixed bugs and get them accepted by the community

High 
inflluence

• High credability
• Higher possibility to be accepted within the core team(Where they choose the 

requirments and direct the projects content)
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 One of the alignment activities is to contribute a fixed bug from the company to 
the community and if they members trust in those solutions the will accept them 
easily and quicker. Otherwise it will take time to align both processes.  

High influence  

 If a company gains community members full trust, the will obtain credibility and 
will start to take more place within the community (which is one of the strategy 
goals the company has). The members within the core teams are making a part of 
these teams, for having a high level of experience. Forming a part of these teams 
can take years, which is why investing within the community requires a long-time 
investment.  

4.1.11 Economy 
I did not make any cost analysis, as I couldn’t obtain answers as for example feature costs 
in man-hours. 

4.2 Benchmark 
The benchmarking was primarily performed during the thesis at inside Ericsson in Kista.  
Secondary, as a last benchmarking activity, I have assisted to a big event called CNVS 
(Cloud, Network, Virtualization and SDN). This event focused on real experiences rather 
that theory, where people representing different companies cheered experiences of 
different network virtualization and software defined networking. Where all these 
companies implement open source from communities while they are creating their 
products. The presentations came from companies such as Teliasonera, Spotify and 
Telefonica. Tertiary, the pages based on statistics, journals and articles found will 
reinforce the Benchmarking found within the event and the internal interviews.   
 
Interviews inside Ericsson 
Interviews with two people from a team called Atlas from another section that work as 
well with OpenStack: This interview went useful in the understanding on how other team 
manages the open source engagement.  
Additionally, I did two interviews more within the company; the first one was with a 
team leader (Wiå, 2015) that has applied Agile and SCRUM methods within different 
teams in the company, which is a closer work methodology to the community´s. He gave 
me the perspective of experiences he has had in changing the structure of a process in 
order to make them much more efficient. The second one was with an open source 
expert (Nilsson G. , 2015) that knew how to incorporate the company more in the 
engagement of this kind of communities. 
 
Meetings at the event 
The executive director (Jacques, 2015) of another big open source community called 
OpenDaylight was also present during this event. Meeting him was a good way of 
achieving communities’ perspective of how to help other companies to incorporate them 
more in these communities and the facts that the communities care most about. 
Additionally he explained the problems companies have when they are not used to join 
these kinds of communities.  
 
I will introduce the founded benchmarking, divided in the some categories that are 
structured as the categories in The Value Turbine model. In order to maintain the 
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common thread between how the founded benchmarking managed similar situations 
compared to the company. 

4.2.1 Description of the benchmarking found 
The benchmarking found is divided in the same structure as the interviews. 
 
Organization 
The executive director of OpenDaylight explained the advantage/disadvantages when a 
company decides to invest in an open source communities. The disadvantage, form a 
company´s point of view, is that they will have less control of their production. Less 
control could be in this case how they reveal customers requirements within the 
community or invest money on community´s development, where the company is not 
able to decide community´s results and direction.  
The advantages, within the investment of the community; the members of the 
community are very motivated, because they are not working in a graded management 
system as many companies are today. This is one of the reasons why the community 
maintains a high velocity in producing code, as the community´s principles is to help 
each other constantly and only integrate developers who demonstrate talent. As it says 
within an article “The cathedral and the Bazaar” written by ( (Raymond, s. 28)),  “ open 
source has been successful partly because its culture only accepts the most talented 5% 
or so of the programming population”.  
  
A founded journal also refers to what (Jacques, 2015) explained with the disadvantages of 
losing as company the control of their own production. The journal written by (Gencer 
& Oba, s. 972)described the historical strategy movement of IBM; When the Open 
source community´s started to increase and this company started to invest and engage 
within these communities. A sentence copied from that journal explains how this 
company experienced the ownership of their production ”Accordingly all collaborators at 
various levels of the value chain can maximize adoption, but, as a consequence, 
appropriation would be minimized” (Gencer & Oba, s. 970). 
 
The same journal also mentions the success the IBM had by applying the strategy on 
engaging within an open source community. 
In 1980 when IBM launched out the personal computer (PC) at the market, the top 
management took a decision of changing the proprietary strategy, by outsourcing the 
operating system they were producing to Microsoft instead.” This strategy dominates the 
industry for such a long time. The strategic move of IBM, became successful, and the 
IBM PCs became the industry standard …” these cites are find within the same article 
(Gencer & Oba, s. 975). 
 
 
Product 
An analogy mentioned in the cathedral and the bazaar (Raymond, 2000, s. 25) has a 
quote that says” I think the future of open-source software will increasingly belong to 
people who know how to play Linus’s game, people who leave behind the cathedral and 
embrace the bazaar.” As it is explained in the previous quote if companies choose to 
embrace, contribute and intergrade the community (bazaar), they will do marvelous 
results together with others (to embrace the bazaar). The next cite also refers the 
importance of the Open source ” the close-source world cannot win an evolutionary 
arms race, if there exist open source communities that can put orders of magnitude more 
skilled time into a problem.”  This basically means that the close-sources will never be 
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able to effetely develop faster software. Therefore, these article arguments for including 
open source within products will be crated much better and faster than in a production 
of a closed source and what happens to the product will obviously affect the customers. 
This article reinforces the advantage (Jacques, 2015) mentioned. 
 
System  
OpenStack has several companies that are contributing today at their latest version 
Liberty, were we can easterly found that Huawei (one of the biggest competitors for the 
company) is within the nine top-ranking list, while Ericsson is delayed in a thirtieth place 
within the company contributors list to the community. From an angel of goodwill of 
how many bugs both of these companies have resolved bugs during the version of 
icehouse; the statistics demonstrate that there have been 19 engineers from Huawei 
resolving 261 bugs, while Ericsson had almost three engineers solving 24 bugs. Going 
deeper in how these companies provides in this activity to the groups of OpenStack, 
Nova (is treating Networking) one of the most important groups in this community have 
resaved two fixed bugs from Ericsson and 32 from Huawei. Which means sixteen times 
more contribution of fixed bugs from our competitors, in other words the community 
has accepted various fixed bugs from them compared to Ericsson. The statistics 
mentioned are easy to find within (Openstack, 2015). The reason because this statistics 
have been pointed out, is because these numbers demonstrate how other companies are 
able to work integrated with other systems such as OpenStack.  If our Ericsson´s 
competitors are investing in a higher engagement is because working in a integrated 
system with the community is important for a their own business future.    
 
Process 
Interview with John (Wiå, 2015), a project manager at Ericsson that has applied Agile 
and SCRUM in various teams in pervious times. He describes how the previous structure 
of the process was performed when it comes to include the teams in an early stage of the 
process. The process consisted basically on a Pre-study (opportunity study) and an 
execution (developing and testing) phase. Some high leveled managers where making the 
opportunity study. When that part became clear, the main product owner went in a pre-
study period (some weeks) to study everything that the teams were going to do later on. 
Within the execution part, not until this point is when the teams became to form a part 
of that new project. Wiå described the biggest advantages with changing this system, by 
replacing the development teams to the stage of the Pre-study, where they could help 
each other instead of letting the Product Owner alone with this task. Beside from this 
advantage, the teams had the opportunity to learn more by forming a part of the Pre-
study and when they came to the execution part, they did already understood what they 
needed to do and it became much more easy to divide the tasks between them.  Wiå got 
this inspiration from SCRUM, which says that developers, designers and scrum-masters 
should be three competences working together on an earlier stage. His explanation of 
how efficient a process can be while teams are working in parallel and are including 
different competences in pervious stages (not only at the end), is a good example of how 
important the it is to include the different types of competences, which is what the 
community does today.  
 
People 
In order to test the effectiveness of the current model of how the company manages its 
employees, I will introduce and analyze a useful cite that is relevant to my analysis, it 
taken from the same journal the Cathedral and the Bazaar (Raymond, 2000, s. 22)“. The 
developer who uses only his or her own brain in a closed project is going to fall behind 
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the developer who knows how to create an open, evolutionary context in which feedback 
exploring the design space, code contributions, bug-spotting, and other improvements 
come back from hundreds (perhaps thousands) of people. “ 
The previous cite could be easily compared with the company´s current model and the 
lack of presence that the company has had within open source communities 
demonstrating that a company that works with codes contributions, bug spotting and 
other improvements must be actively involved helping other organizations to receive a 
higher level of external support.   
 
Culture 
The expression “cultural crash” was explained within the Figure 14 is understandable 
that employees can feel a cultural crash, if the community’s culture has different way of 
working and behaviors. An article written by (Gencer & Oba, 2011, s. 972) describes the 
relations within the community within this cite “Relations between members can be in 
the form of competition, cooperation, dominance, and interdependence”. The 
company´s developers are not completely to these types of relations outside their 
company, which is the reason the cultural aspect, is today an impediment for the 
company´s high engagement.   
  
Communication 
The contributor that is within the Atlas team, explained his good communication with 
the Product owner of this team, the communication between him, his group and the 
product owner didn’t have any problems with asking for creating another fork (based on 
Juno) in parallel with the current fork (based on Kilo). The team got quickly accepted 
after talking with the product owner. This example is a good demonstration of how 
quickly and smart decisions can be made, when there is a good and constant 
communication between the involved employees.  
 
Transaction 
The fork (based on Juno) that the Atlas team started in parallel with their current fork 
(based on Iceberg), aid the Atlas team in covering minimizing the gap of the Rebase1. 
Therefore, the team decided to work differently, by working 30 % of the team works 
with the Juno fork, and 70 % in bug fixing within the kilo fork.  
 
Management 
Company’s expert in engagement of open source had an argument for a long terms 
investment, where it could be seen as a strategy movement and another way of managing 
employees. The long-term investment is related to the investment of a community, where 
it takes time before the company can manages the community’s direction.  
 
The text founded in an article about IBM: s strategy in promoting Eclipse (another open 
source community) explains the results of what a company can achieved after a long-
term investment.  
“The strategic purpose of IBM in promoting Eclipse was to build more creative, 
innovative, and cost-effective products and solutions. As noted by the company’s senior 
managers, it was expected that engagement in OSS would promote customization, quick 
access to OSS implementations of open standards, and faster industry adoption of such 
standards. It would also provide an opportunity to uncover the trends of the software 
industry …” from the article (Gencer & Oba, s. 976) 
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Occurrences 
The list (Nilsson G. , 2015) pointed out in the list below is already mentions within the 
chapter of Ericsson Today, because other people within the scoped process areas also 
mentioned the same points within their interviews. The intention with repeating these 
points again was in order to demonstrate that there are thoughts aligned between 
company´s expert in open source and other people involved in the process. 
 
The following points are: 
- Good coder 
- Goodwill (test, help others, documentation etc.) 
- Full time engagement 
- Social skills and visibility 
 
Economy  
Another cite in an article that also sustains the factor of long term investment from 
(Nilsson G. , 2015)is written by (Raymond, s. 36) and says that: “It may well turn out 
that one of the most important effects of open source’s success will be to teach us that 
play is the most economically efficient mode of creative work”. 
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5 ANALYSIS AND RESULTS 
This section will analyze the product development with open source engagement, by 
using; information from interviews (chapter: Corporate analysis), methods presented in 
the theoretical Framework (chapter: Theoretical framework) and founded benchmarking 
(chapter: Benchmarking). The structure of the analysis will follow this approach:  
   
Step 1: Structure the analysis in categories from The Value Turbine. 
Step 2: Analyze each category. 
Step 3: List the final results that will generate valuable metrics within each category (the 
“follow up” category, will be presented as final results). 
 
The analysis will be structured in eleven categories: 
1 Organization  
2 Product 
3 System  
4 Process 
5 People  
6 Culture  
7 Communication  
8 Transactions 
9 Management  
10 Occurrences 
11 Economy 
In the chapter of appendixes it is included a cause effect diagram, with all the results 
resumed. 
 
The title structure and the content within each category will include the following:  
 

a) Identifying measurements  
An analysis directed to find metrics for company´s open source engagement. 

b) Measurements  
These are results, metrics to follow up, the measurements written with cursive, 
are the most important to highlight.  

- Hard measurements to follow up  
Measurements that could indicate the engagement that is hard to 
apply. 

c) Applying measurements  
Company´s internal wastes caused by the engagement. 

d) Proposing improvement solutions 
Proportions of eventual solutions to improve the open source engagement, this 
title will only appear in some categories. 

5.1.1 Organization  
The analysis within the organization, will explain why the founded metrics have been 
selected and how these metrics impacts the internal process.   
 
Identifying measurements  
There exist different aspects about a company building dependencies in an open source 
community. The obtained data from the interviews was that the company is today 
deciding if there are some requirements mainly called as features that could be suggested 
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in a blueprint sent to the community. The blueprints that are sent as contribution can 
sometimes be accepted with the condition of making some modifications within the 
blueprints that is not always advantageous for the company. The director (Jacques, 2015) 
of the community (OpenDaylight) explained that many companies have a fear in building 
dependencies to something they cannot control. The opponent of that is investing on the 
community engagement to win their trust and influence.   

There exist different aspects of how engaged a company should be in contributing 
requirements and lines of code. However all aspects are aligned with how important this 
type of contribution is for company´s engagement in open source community. There are 
four founded metrics that could be measuring company’s engagement: The number of 
features that has been submitted as contributions by the company, features accepted by 
the community, the blueprints request, the number of blueprints accepted with some 
modifications. 

Measurements  
- Total number of features in the cloud platform product. 
- Number of features intended to be contributed by the company. 
- Number of accepted features by the community.                                                                
- Number of submitted blueprint.  
- Number of accepted blueprints with some modification. 

 
Applying measurements  
Today´s company investment of contributing some lines of code to the community is 
minimal, as matter of fact a company´s contributors have not gain quality reputation 
within the community. Consequently, the existing process is acting inefficiently, as they 
depend on the community to fulfill customer’s needs in avoiding a lock-in situation 
(more open source in the product). The number of features accepted as contribution 
from the company could aid in winning a better reputation within community members, 
furthermore trust and influence in the community. 

5.1.2 Product 
The product analysis will explain why the founded metrics have been selected and how 
these metrics impacts the internal process.   
 
Identifying measurements  
The article (Raymond, s. 25) says that if companies choose to embrace, contribute and 
intergrade the community (bazaar), they will obtain marvelous results together with 
others (to embrace the bazaar). The sense just mentioned, it´s supporting the 
involvement of open source to achieve greater products in a faster speed. Within the 
same page the article also mention that the open source have the skills to solve a 
problem faster than the close-sources that will never be able to effectively develop faster 
software.  
If the company uses the help of skilled community members, by sharing work through 
requirements (features) within the community, the internal developers will have the 
opportunity to decrease the amount of work and will have more time to increase the 
quality of their work. The features accepted impact a lot in the amount of work from 
open source, as the customers care about avoiding a lock-in situation.  
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Measurements  
- The percentage of number of intended features the company is trying to contribute and number of 

accepted features in the community. 
 
Applying measurements  
The picture (Figure 15) illustrates how the features that are accepted in the community 
refers to company´s work effort, as entering more features means more work for the 
community and less for the partners and company.   
The first step shows how a low engagement of entering requirements can affect the 
results of the product and the work effort from all three parts in the product.  The 
second step of the picture illustrates how an increased engagement in entering more 
requirements is crating more work to the community, which can change the results of 
company´s work effort in the product.  
 
 

 
Figure 15 Work effort in the product 

5.1.3 System 
The system analysis will explain why the founded metrics have been selected and how 
these metrics impacts the internal process.   
 
Identifying measurements  
The statistics mentioned in the Benchmarking under the category of system, explains 
today’s statistics in how competence work effectively with the community, through 
different types of contribution. The contribution is useful in terms of influence and trust, 
because the influence direct the community’s production and the trust is important for 
reducing the time it takes to contribute a fixed bug to the community.  
 
Making a general comparison of the engagement that exist between companies and 
communities, it is a real fact that the company has a delay of two releases, and in addition 
to this problem, during the fork's process, the company lacks a level of losing influence 
within the community. The influence could be reflected in affecting the amount of work 
made in rebase work. The rebase process has the disadvantage of chancing internal cod 
and features. As a consequence of changing feature during a rebase, the company 
becomes obligated to choose between implementing the feature from the community 
and eliminate their own feature or maintain two features at the same time (community 
feature and company´s feature). Both desertions indicates the engagement the company 
has applied, if the company could count the number have duplicated features or 
discarded features.  The time it takes for making a rebase will also be a god indicator for 
how good the company has been in the engagement of open source during the previous 
release, but could be hard to measure.  
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The company´s time do decide which blueprints should be sent as requests can also 
prejudice the system, if company loses the opportunity to send blueprints before the 
code freeze is made within OpenStack, it will be impossible to enter any blueprints which 
will be reflected on more internal work and pressure. The influence could also be 
measured from a perspective of how much it takes for a community to accept a blueprint 
proposal from the company.  
 
The time to rebase one feature or the time spent in the development of a feature that will 
be replaced, or measure the time of when a trouble report was created until it became 
fixed. It is hard to measure the reality, because for example the company´s contributors 
could have discovered it two days after and spend only one day on contributing it back, 
the results within this metrics would show three days for contributing a bug, which is not 
the case. 
These are metrics that are important to really define the efficiency of a process, but could 
be very detailed and specific to go deeper in trying to measure it.   
 
Measurements  

- Time invested in an OpenStack Rebase. 
- Lines of code changed during the Rebase. 
- Number of features rebased. 
- Number of Faults found during rebase. 
- Number of carried through duplicated features. 
- Number of proprietary features discarded. 
- Time until a blueprints accepts in the community. 
- Time until a blueprints accepts internally to go as a proposal to the community. 

 
Hard measurements to follow up  

- Time spent on incorrect inventory. 
- Time to maintain a duplicated feature. 
- Time to rebase a feature  
- Time spent on incorrect inventory. 
- Time to contribute a fixed bug back to the community.(identify any reason for 

that time) 
 
Applying measurements  
The feature rebase founded in the internal work of the product development, is 
mentioned in Lean a kind of waste, called waste of making the wrong product efficiently. The 
company needs to take one decision when there is time to make a feature rebase. The 
Company´s options are to discard the company´s feature or maintaining company´s and 
community’s features at the same time. According to lean the fact that the company 
eliminates one feature is explained as Muda 1 (Necessary waste) and happens because of 
an incorrect inventory have been created (in this case the term “incorrect inventory” is 
represented as the feature). As soon as the customers are not interested in the created 
feature, it transforms to be an incorrect inventory.   
If the company decides to maintain two features at the same time (community feature 
and company´s feature), they will obtain duplication as it is explained. The duplication 
appears because they keep both features with similar functionalities.   
 
The employees have already enough work, maintaining another feature at the same time 
after the rebase will reduce employee’s performance and efficiency in their work. 
Another fact that impacts the performance and efficiency of the process is that the 
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planning phase will be extended and the development and testing phase will be reduced, 
as the rebase requires a long pacification.  
 

5.1.4 Process 
The system analysis will explain why the founded metrics have been selected and how 
these metrics impacts the internal process.   
 
Identifying measurements  
Open source communities have a work method close to Agile (Vancsa, 2015), the speed 
the community have in producing and testing code is hard for a company to reach. The 
alignment is hard to achieve when both processes within the company and community, is 
acting differently. The aliments means that the company needs to generate solutions by 
sending back fixed bugs and integrate community´s fixed bugs by carrying them over to 
the company. Additionally, this could be seen as an opportunity lost (Lean), where not 
fulfilling both activities transforms to an opportunity lost in company´s engagement in 
the community. Today´s alignment between the company´s and community´s work, is 
clearly related to the efficiency in the internal process. The decisions of what things the 
organization should keep proprietary or not are also identified as part of each 
opportunity analysis. 
 
The process engagement in open source could be clearly measured in the amount or 
trouble reports in each release and how many of these trouble reports (TR: s) have 
already been solved upstream. These numbers could be easy demonstrated in percentage, 
indicating in percentage the amount of trouble reports in the process already solved 
upstream. 
 
The last measurement found in the process was detected by going deeper in the process 
where they can suffer a Stop The Line, as it was explained in the interviews. If there is a 
trouble report in the system that creates a stop the line, it is a blocking trouble report as 
the system is completely blocked during the time they fixe that trouble report. The 
process engagement in open source could be measured from the amount of blocking 
trouble reports that has already been solved upstream. 
 
Another important perspective that can demonstrate company´s open source 
engagement in in terms of help to back port fixed bug, in previous versions which helps 
the community to be aligned with their sequential versions and the company when they 
back port fixed bugs to the version the will apply the rebase one (for including as many 
fixed bugs as possible). 
 
There were some extra metrics also that could be confusing and could seem not relatable 
to the community engagement. A clearly explanation of what I mean is for example: all 
the bugs internally maintained, could indicate the percentage of un carried fixed bugs 
from upstream, if the company knew the numbers of bugs internally maintained that are 
already fixed upstream. These metrics are indicators of the company´s engagement 
within the development process 
 
Measurements  

- Total amount of bugs internally maintained. 
- Number of fix bugs solved in the community. 
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- In percentage the amount of fixed bugs already solved upstream, compared to the existing bugs 
in the process. 

- Number of fixed bugs carried over from upstream to the internal system within the Rebase.  
- Number of TR: s detected in the system that is already fixed upstream. 
- Numbers of blocking TR: s within the internal system. 
- Number of fixed bugs in Liberty (latest version) that has been back ported 

internally. 

Hard measurements to follow up  
- Time to solve a TR already solved upstream (A development problem is a late 

testing) 
- Time from solving a TR until it accepts in testing (performance in downtime). 

 
Applying measurements  
When the company has a low engagement integrating fixed bugs from the community, 
the developers will not be able to prevent (Lean characteristic) trouble reports already 
solved upstream. The prevention of carrying over fixing trouble reports is essential for 
the effectiveness of the process, because today´s work methodology is requiring to much 
time in the cycle of finding, fixing and testing a trouble reports, when system testers or 
internal customers notice them. 
 
The next phase of the analysis will introduce the interpretation found in this case study in 
about how the alignment of fixed bugs impacts the internal process. In order to make a 
better explanation of how the low prevention can impact the current process, it is 
important to explain which work methodology the current process is using. The current 
model will be easier to explain by including some background about companies willing in 
adopting an agile model and the waterfall model the company have been strictly 
following during many years.   

 
Figure 17 Work methodologies  

 
This paper has found that the spiral model (as it is explained under the chapter of 
Theoretical Framework) is very close to how the process behaves today in real practice.  
The process has been working in the past as a clear Waterfall model. In order to make a 
change and come closer to the agile model, they started to implement more continuous 
deliveries from developers to testers with sprints inspired from the agile model. 
Apparently, the company has tried to adopt the “Agile model” and it is very noticeable 
because they apply Scrum meetings and sprints in their process, but they still doesn´t 
obtain that way of working. 
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As a result of these actions there has been created some mini waterfalls as the picture 
(Figure ) indicates within the process (similar to spirals), which is the reason why I would 
classify this way of working as a spiral-model.  
  
Currently when a trouble report (that has already been fixed upstream) comes from 
internal customers, ring this time the system testers will wait for the developers to fixed 
trouble reports, which should be sent back in a sprint (sprints are delivered every three 
weeks). The waste of waiting is seen as the second most important waste of lean and it is 
exactly what the testers are obligated to work over. The lean concept Muri means that the 
developers are overburden, which means that developers have not enough time to fixing 
all the bugs; likewise the testers don’t have enough time to test all the fixed bugs and are 
forced to be selective while they test the most important parts of the system. As a 
consequence of not having the time for testing everything will increase the waste of defect 
and decrease the quality of the product.  
 
Proposing improvement solutions 
Today´s problems with trying as a company to implement the agile methods in real 
practice, is hard to achieve when the teams in the pre-study doesn´t include test 
competences. One big gap between the community and the company are there different 
way of working; the company could start working more in parallel as the community, if 
they could identify and plan all the work from different perspectives in a beginning.  The 
idea for this suggestion came from two parts:     
 
The team leader (Wiå, 2015) explained the increased effectiveness, when he made a 
simple change as including the teams within the pre-study instead of only having a 
product owner in charge of it.  
The system leader, explained how the agile describes that the competences within the 
teams should be Scrum-masters, designers and developers. But the system testers are 
important for planning in an earlier stage how the execution of the test is going to be 
operated, as it is a key activity for the process efficiency.  

 

5.1.5 People 
The people analysis will explain why the founded metrics have been selected and how 
these metrics impacts the internal process.   
 
 
Identifying measurements  
An aspect that can make the contributors engagement easier if developers does not have 
the time or the capacity is by generating goodwill between other members in the 
community as (Nilsson G. , 2015) said.  The good will can be in forms of helping others 
with documentation, comments, and even emails that demonstrates activity and 
engagement in the community.   
 
This paper proposes to use the page (Openstack, stackalytics.com, 2015) by combining 
diverse metrics from the page, because the numbers not always represent the reality. 
 
Measurements 

- Contribution of: Lines of code, patches, fixed bugs, commits. 
- Number of TR: s sent to the community 
- Number of TR: s accepted by the community. 
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- In percentage of number of TR: s sent to the community and accepted TR: s accepted by the 
community. 

- Patches accepted as fixed bugs. 
- Number of E-mail contribution and IRC participation 

 
Applying measurements  
In the way contributors is performing will always depend on how they feel internally, 
which could be related the book Organizations metaphoric by (Nilsson B. , 
Organisations metaforer, 1999). The author describes how the organization sees itself as 
it is automatically and constantly producing as a machine. The Fel! Hittar inte 
referenskälla., The figure 5 explains why this concept is a wrong interpretation of how 
an organization works, when there exist human recourses.   
 
If the company makes it harder for the employees to found the balance within Fel! 
Hittar inte referenskälla. the employee will not be able to perform good results. 
Overloading the selected contributors with internal and external tasks will not provide a 
good performance in the engagement of open source. 
 
Parting from another of the lean methodology theories (the waste of time). Some of the 
task they have too complete, could be done faster and with a higher quality if their could 
share some of their own task with other coders (with the community), this could even 
reduce the time of completing tasks.  

5.1.6 Culture 
The metrics for this category could be measured in deferent categories such as the 
metrics found in management, people and organization. The metrics are already 
mentioned in different parts of this analysis, for these reasons this section will only 
discus how the cultural crash impacts the company. Additionally, a metrics will be listed 
as a suggestion.  
 
 Identifying measurements  
As the name Open Source already describes in its own name: The coders are not hidden 
the code they are creating, it is visible and open for everybody.  If company´s employees 
are maintaining their code private it is understandable that the open source becomes out 
of their comfort zone, because they are exposed receive criticism. 
The company is concern about the code capacity their employees need to have, if they 
want to form a part of the community. The journal (Raymond, s. 28) mentions about the 
community´s culture: “ open source has been successful partly because its culture only 
accepts the most talented 5% or so of the programming population”.  

These employees could minimize these cultural crashes, by learning more of how to 
socially move within these new communities. In lean they have a characteristic called the 
waste of untapped human potential, employees should be interested and involved at 
workplace, where the company should invest in necessary education. The Lean toolbox 
written by (Bicheno & Holweg, s. 16) mentions a good quote “What happen if I train 
them and they go?” or ” if I not train them and they stay”.  To invest in employees 
education is also mention in Taylor’s five principles that were used to study time and 
movement as a method of standardize the working activities (organizations metaphoric, 
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page 31). Not giving the employees the knowledge they need to improve them will 
become impossible to make better results for the company. 

Proposing improvement solutions 
The cultural crash could be remedy my investing in employees trainee for adopting them 
more to the community’s game rule´s. The main intention with this activity should be to 
start increasing the number of contributors that comes from the company.  

- Workshops, training to be more integrated with open source community’s 
(employees improvement & transactions) 

5.1.7 Communication  
The communication is very important but it could be hard to measure, as there are many 
unofficial moments of communication. For this reason this category will only propose 
one metrics as that is mentioned as a last but strongest point to measure. All the other 
points are key relations that should be interacting constantly with each other to improve 
company’s internal and external (open source engagement) results, but are hard to 
measure. 
 
Bad communication is mentioned within the seven service wastes in Lean, as a factor of 
working less efficient with the community. The bad communication for the community 
engagement is found: 
 
Communication that can improve external results:  

- The OpenStack coordinator doesn´t receive clear instructions of which 
requirements too push in the community. Formally, OPNFV- section should give 
clear instructions about this theme, but is not today´s reality.  

- It is important with that the involved people within the community from the 
company stay together and maintain a good communication, in order to be 
concern of what each of them is working on. 

 
Communication that can improve internal results:  

- Internal contributors and OpenStack coordinator doesn’t have any contact with 
internal developers. 

- The OpenStack coordinator has contact with internal, and external customers, 
and high leveled managers. The OpenStack coordinator is able to agree on if a 
requirement is possible to achieve with certain functionalities, capacities or 
finishing in an indicated deadline. There have been founded that the higher 
management levels in contact with the customer, have agreed on to fulfill some 
requirements without verifying with the OpenStack coordinator. This could be a 
metric to dimension through requirements verified with OpenStack coordinator.    

 
 
Measurements to follow up: 

- Number of accepted and agreed requirements with customers, which were 
aligned before with the responsible person.  

- In percentage the verified requirements with the responsible person and the total amount of 
agreements in one release. 
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Identified metrics hard to measure: 
-  Meetings between the community coordinator with OPNFV 
- Meetings between with the community coordinator and contributors (from the 

company) 
- How often does the active person at the community talk with the internal 

employees about what is happening upstream 
 

5.1.8 Transaction  
The transaction analysis will explain why the founded metrics have been selected and 
how these metrics impacts the internal process.   
 
Identifying measurements  
Today´s missing instructions, communication and cultural gaps with open source, are 
gaps that affect the company engagement in open source. As a result of so many gaps, 
there have incurred a delay where the company is two releases behind the community.  
 
The rebase is available as soon as the community´s code freeze is made, the time the 
company is losing while the shoot up this activity is a waste open source engagement. 
For these reasons the delay of development and test is important to measure. 
 
Strategy adjustments and alignment of gaps are very important for a company to apply. 
The OPNFV section will hopefully cover the communication and instruction gap that 
they are having today with entering clear instructions of which requirements should go to 
the community. Additionally it will cover even a culture gaps, the company is not used to 
cheer information like they do in these communities and having a formal way of doing it 
will decrease the cultural gap too.  
 
There exist also a gap of resources, where there are not enough contributors that could 
be reasons for not having coders that could fit in the community or that necessity in the 
internal work is so big that they cannot revolve internal employees to work externally.  
 
The gap of losing the opportunity to entering blueprints when the company takes to 
much time in selecting what could be contributed.  
 
The plans for a future are to merge the OPNFV and the could platform together, today 
the requirements of each differentiates, in other words the cloud platform has their own 
requirements to fulfill and the OPNFV has also their own. Today´s gap to measure could 
be from all the requirements the platform will execute, which of them are sent further to 
OPNFV in order to align both blueprints.  In a future when these two should be aligned 
then the metrics should change to be number of requirements accepted within OPNFV 
community members, as there are many companies involved within this community.   
 
There are to gaps that are relevant to measure, which could be hard to measure: The gap 
of how far away the company is from producing the same capacity as the community´s 
features. The gap of how far away the company is in lines of code, from being updated 
with today’s community implementations upstream. The gap op company´s and 
community’s different way of working, which impedes them work in the same speed.  
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Measurements  
- Requirements accepted through members of OPNFV 
- Releases behind open source community 
- Delay in development and testing 
- In percentage, the requirements accepted to go further to OPNFV  
- Number of resources (contributors) that are missing.  

Hard measurements to follow up  
- Code not implemented within company 
- Features capacity gaps 
- Gap between company´s and community´s different work methodologies.  

 
Applying measurements 
A metaphor from six sigma, written by (Athure, 2008), includes a quote that says: “Hold 
up your hand and spread your fingers wide apart. What do you see? Most likely, you´re 
first drawn to look at your fingers, not the gaps in between.”  Most of the people think 
that they will find the process improvement by looking at the people, but the factor is 
that the gaps are between the people. Therefore, the gaps within the process are what 
create a delay to finish the product. Company´s delay prejudice the time for starting with 
the rebase and as the versions works like a chain, the product development time and 
quality could be reduced for the next release.   
 
Proposing improvement solutions 
There are other gaps founded like: The rebases, code contribution, synchronization with 
community trunk and company trunk. These are gaps that could be better managed if the 
contributors that are daily active within the community could interact more with higher 
levels of management and internal developers. This could be a strategy adjustment that 
the company should be rethinking. This paper will have system that could work for 
remedy some of these gaps that will be explained in the chapter of suggestions.  

 
The contributors from the Atlas team changed for example the strategy of how to divide 
their work during the development time. They were prevented for the judge work that 
was coming within the rebase, so the internal developers together with the contributors, 
planed to divide the work as 30 % of the developers working on the Juno fork and 70% 
on the Iceberg fork. They got also this accepted from higher management people, which 
means that the gap of the rebase till be less for this developers.  
 
I found a page in how to use in parallel a god system of many forks, which explains in 
detail how to use this type of systems in parallel to each other efficiently. (Drissen, 2010) 

5.1.9 Management 
The transaction analysis will explain why the founded metrics have been selected and 
how these metrics impacts the internal process.   
 
Identifying measurements 
An article found explains that the company IBM has used the same strategy and 
succeeded by investing in the outsourcing, which is better explained within the cheaper 
Benchmark, under the category of Management and strategy.  
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Company’s expert in engagement of open source had the argument of investing in long 
term, which is another way of managing employees. The long-term investment is related 
to the investment of a community, where it takes time before the company can manages 
the community’s direction. Some metrics found that could indicate a long-term 
investment is through the amount of company´s employees that have been revolved as 
contributors for the community. Additionally, hoe the management decides to distribute 
the time of the employees, if the contributors will be half time or full time assigned for 
working with contribution for the community. As a last point that could be really hard to 
measure is ho the company influence the contributors and employees to continuously 
check what is happening upstream.  
 
The results of this case study demonstrate current engagement in how the company 
revolves employees, the management metrics indicates for example that there is five 
people (information from interviews) revolved as contributors and are the only people 
visible within the community. These metrics are affecting other metrics within the system 
and process such as the time for rebase and feature rebases, because these represents the 
unsynchronized part with the community trunk, where it is hard to avoid extra 
movements and rework for the synchronization when there are only five people trying to 
work with the alignment. 
 
Measurements to follow up: 

- How many of company´s employees have been revolved as contributors for the community.  
- Employees assigned in full time to contribute 
- Number of people half time assigned. 
 

Hard measurements to follow up  
- How does the message of how important it is that “employees check what 

happens upstream”. 
 
Applying measurements 
One of the included strategies in BUCI is to provide the engagement in Open source 
communities and become the focal point of the community. For these reason if the give 
the employees the opportunity to engage more in open source, they will aid in reach that 
goal. 
 
Proposing improvement solutions 
The management could also provide for what is mentioned in lean as Wasted Natural 
Resources.  This proposal is remedying the environmental consumption of the production, 
where the management could also se the engagement of open source as an 
environmental way of working with recycling code. A page from (GitHub, 2015) says: 
“The open-source software movement arose to clarify the environment that the new 
copyright, licensing, domain, and consumer issues created.”  
The management can always argument and highlight this way of thinking to their 
employees, in order to motivate and provide the open source engagement.  

5.1.10 Occurrences 
The transaction analysis will explain why the founded metrics have been selected and 
how these metrics impacts the internal process.   
 
Identifying measurements  
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The Figure 15 explained within the category (occurrences) under the chapter of Ericsson 
today. The indicated points for trust within that picture are obstacles, because they 
haven’t invested enough to fulfill in any of those point. Five people representing a whole 
company in trying to contribute and gain influence, is really had to achieve. In order to 
dimension more where the company is currently positioned today within the community: 
There are 942 contributors within the community (representing different company’s), 
where only five people are represented from Ericsson. These numbers counted in 
percentage is 0,5 % of people within the community that are trying to contribute, in 
order to try to win influence (Openstack, stackalytics.com, 2015). 
 
Measurements  

- Fixed bugs/commits/patches/lines of code compared to pervious time 
 
Hard measurements to follow up  

- Company´s influence in the community. 
- Community´s trust in the company.  

Applying measurements 
The influence will direct the community´s production and if the company´s doesn’t have 
any influence it will be hard to control the community and their features. Consequently, 
the company will need to make features rebases as they lose the control of the 
community. 

5.1.11 Economy 
All of the previous categories include different Lean wastes explaining the reason of 
wastes appearance and the time those wastes emerge, which affects the company's 
budget.  
The following metrics including in the results of “Measurements to follow up”, are 
metrics that the company could use to measure the costs of those wastes and to realize 
how the company´s engagement can impact the cloud product development. 
 
Measurements 

- Time for rebase 
- Time to solve a TR already solved upstream 
- Bugs internally maintained 
- Planning phase 
- Carried over bugs during the rebase 
- Time of delay with testing and development 

5.2 Suggestions 
The case study founded the main gap as how the company is isolating itself by making 
the first fork through partners and the second fork with company´s internal work. The 
gap is seen as limitation of flexibility, because the company cannot offer what customers 
are asking for, when they want to add some extra capacities or functionalities within the 
product, which is some of the biggest interest for the customers. The same gap of 
isolating the company’s internal work from the community is affecting the 
incompatibility work within the rebase. The following text mentions suggestion that 
could minimize the rebase work. 
 
Employees assigned for full time engagement 
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Today´s internal work is working on internal development and trouble reports, without 
applying anything from the community plans or development solutions that could be a 
fact for company´s interests. If the company invests in employee’s full time engagement 
within the community, they will be able to be alert and warn the company about actual or 
future activities. This will give the company the opportunity to be concern of their 
decisions, production wastes and will increase the flexibility of the internal work.  
 
A better communication system, where full engaged employees can warn the 
company  
These employees could warn for example the product owners (fully understand 
programming) from the teams that have a closer relation with the development teams 
and the main product owner (that are in contact with the SPM of the product). The SPM 
have a closer contact with external customer more than anybody else in the company, he 
can better inform how customers doesn’t need to worry about the look-in situation, 
because the development teams are handling and including the newest occurrences 
within the community.  Or even warn the OpenStack coordinator that has a closer 
relation with higher management layers (that also is in contact with customers).  
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6 DISCUSSION 
At the beginning we were discussing together with my hand leader from the company 
about the specific goal for this case study. The intension was to measure company´s 
ability to engage with open source, which was not so hard to find as I came in touch with 
people and environments involved in open source communities such as events and 
experts. I spent most of the time in finding metrics for company´s open source 
engagement and finding the wastes affected by company´s engagement, which reduced 
the possibility to fulfill the goal I had at the beginning in detecting all the issues that were 
extending the timeline of the process. For these reasons I excluded this goal and the 
scope questions that was related to that goal.  
 
Pros and cons within the period of interviews and when structuring the outcome 
A god point of view from the interviews of my case study was when I asked the 
employees about their problems, the conversation became fluent, which helped me a lot 
with founding gaps and wastes related to the target of my task. On the other hand, a bad 
point of view was that this huge company had been removing and switching roles 
between the employees, which extended the period of interviews as it took more time to 
find the indicated people.  
 
My methods were to use The Value Turbine to structure the included categories within 
my case study, in order to not leave any gaps within the analysis and the interviews.  I 
had the opportunity to follow the TQM-Model as I discovered it very early in this case 
study. However, I chose to follow completely The Value Turbine, because its structure 
included the situations and relations, which are very important when a company is 
working with a community. The categories included in these sectors such as the culture 
and occurrences, where very important when the company is applying an engagement in 
an open source community. 
On the other hand I got confused while I was dividing all the information from the 
interviews in categories, because I realized that many categories were directly related to 
each other, which resulted in switching many times the place of metrics between 
different categories until a find a structured way of presenting the metrics. 
 
If somebody decides to use this model, I will recommend structuring the answers after 
each interview, because from an early stage you will start to see a structure of how you 
would like to divide and analyze the parts when all the interviews are done. Instead of 
collect all the answers at the end from the interviews and try to but all these pieces in a 
relevant structure.  
 
An added quality assurance and the benefits from it 
When I achieved all my promised goals, I had the opportunity to meet the OpenStack 
coordinator to present all my results, conclusions and recommendations as a quality 
assurance of my work. We discussed each outcome from every category, were all the 
results were completely accepted. However, the OpenStack coordinator suggested some 
modifications in some metrics such as replacing the metric of lines of code to features 
that are more significant and easier to measure. This opportunity was very useful because 
the OpenStack coordinator is directly involved with the community, internal developers, 
contributors, customers, and key management people. Practically having this opportunity 
was good method to notice if my results are aligned with the reality.  
 
An analysis that could have been interesting  



	
	

	 47

The intention was not to exclude the economy analysis, but as it became hard to find real 
numbers of different types of costs I decided to exclude that part. If I had the 
opportunity to make the analysis with real numbers then the metrics could have been 
based on what the community engagement cost a company and how much the 
ineffective parts of the process (caused by low engagement) cost the company. 
Describing the importance of the metrics and wastes found in this case study with an 
argumentum of real numbers could have been more convincible.   
 
During the time I was structuring my analysis and results, I divided and structured only 
measurements and measurements hard to find. When I started to white conclusions and 
recommendations, I realized that when I explained for others in the company, how 
companies could be measuring its open source engagement, I divide the metrics even 
more by using terms such as external and internal metrics. Because I understood that this 
was a simple way of explaining the relation of all metrics in the value turbine. I realized 
that all metrics such as such as all the metrics that represents contribution could be 
interpreted as external metrics. The internal metrics could be interpreted as all work 
internally maintained and directly associated with the external engagement.   
As I realized this at the end of this case study I decided to include them as a part of the 
conclusions, instead of changing the whole structure of the analysis and results.   
 
Improvements for this case study 
Recommendations for improving this case study could be to found more about how the 
founded metrics impacts an international company that has its production dispread in 
Finland, Germany and Hungary.  
The financial part of how the company engagement in open source impacts the internal 
the product development process, where the metrics or wastes of found in this case 
study could be while making a financial analysis. This could be very interesting for a 
company to calculate, as the company doesn´t really know how to balance its open 
source engagement.  
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7 CONCLUSION  
The case study had as a first goal to find metrics that could indicate the open source 
engagement of a telecom industry, where any company with similar processes should be 
able to adopt these metrics. The second goal was to find how these metrics impact the 
efficiency of the internal process. The third goal was to propose eventual solutions to 
problems found within the case study. 
 
The metrics for open source engagement were found as external and internal metrics. 
The external metrics are company´s outcomes to the community (different types of 
contribution), which is clearly efficient open source engagement. The highlighted 
external metrics are number of employees revolved as contributors, number of each type 
of contribution (fixed bugs, commits, documentation and so on) to the community, 
the company´s distribution such as number of blueprints sent to the community and 
accepted blueprints by the community, to align the company´s product and satisfy 
customer’s needs. The results demonstrate the company´s current engagement; the first 
metrics indicates that there are 5 people (information from interviews) revolved as 
contributors, which are only the people visible within the community, today´s 
engagement is affecting the internal metrics and wastes.  
The internal metrics are activities that were directly caused by company´s current 
engagement. The internal metrics highlighted can also demonstrate company´s efficiency 
in open source engagement, such as the time and number of lines of code changed 
during the rebase work, the blocking trouble reports found in the process and the 
number of trouble reports already solved upstream but still internally maintained. All of 
these metrics represents the unsynchronized part with the community trunk, where it is 
hard to avoid extra movements and rework for the synchronization when there are only 
five people trying to work with the alignment.  
 
In order to understand how the open source engagement is affecting the efficiency of the 
product development, the methods used was to understand the including sections, roles, 
states and transactions which aid in finding out wastes caused by the open source 
engagement. The founded wastes are inversely related to the company´s open source 
engagement, which means that if the engagement increases, the internal wastes decreases 
and therefore the process efficiency increases. The wastes found in Lean identified the 
process inefficiencies that were directly related to the highlighted metrics just mentioned, 
such as opportunity lost, waste of human potential, prevent which causes waste of 
waiting and defects, the waste of making the wrong product efficiently which causes 
incorrect inventory or duplication. Additionally the blueprints accepted affect the amount 
of work within the internal process; if the amount of work becomes too much it will take 
more time before starting with the rebase for the next release in this circumstances the 
delay becomes also a waste.  
 
Some important metrics to improve are for example: employee´s fulltime engagement in 
open source communities, to implement a communication system for contributors and 
high leveled management, to use the community´s services for guiding companies in 
open source communities, to improve contributors performance with workshops or 
trainee, to standardize a system where the developers can manage many forks at in 
parallel at the same time in order to minimize the rebase work.  
 





	
	

	 49

 
 

8 RECOMMENDATIONS 
This case study founded general metrics were any telecom company should be able to 
apply these metrics in order to measure level of the company´s engagement in open 
source communities. During the time of studying a scoped area of Ericsson, this case 
study also founded wastes caused by the open source engagement. Additionally, this 
paper also had the goal of proposing how to improve some of the metrics founded.  
 
The following list indicates the most significant recommendations to highlight: 

- The execution of an economic analysis was not performed during this thesis. 
This study recommends using the metrics and wastes founded to calculate their 
costs, in order to demonstrate how the open source engagement affects the 
economy of the product development. 

- Start to use at least the highlighted metrics to be able to trace and improve the 
engagement levels.   

- Start to invest in company´s long-term investment, in order to win trust, 
influence and higher alignment with community trunk.  

- Trainee or workshops for employees and accepting as company the services the 
community offers for a faster adaptation in community´s game rules, all these 
recommendations for increasing the results of open source engagement. 

- The page recommended (Toutorial point, 2015), will aid in following a 
systemized way of managing many branches in parallel and can aid in minimizing 
the rebase work.  

- Include tester within the pre-study, in order to work more Agile as communities. 
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10 APPENDICES 

10.1 Indicators for measuring each metric 
This section will follow the same structure from the metrics found in the analysis, 
while presenting how to measure each metric. 
 
Organization 
Measurements to follow up: 

- Number of accepted features by the community                                                               
Measured by: Number of requirements accepted within the community as 
features. 
When: From the beginning of a community open for requirements fore each 
new release, until the community decides which ones will be accepted. 
Indicates: This measures the level of engagement and company´s influence, 
when it comes to appetence within the community`s higher positions.  

 
- Number of features intended to go as contribution for the company. 

Measures by: Percent, of OpenStack solutions within the products.  
When: Before releasing the product 
Indicates: one of the quality concepts customers are requiring, when it comes to 
how good we are in avoiding a look in situation for customers. 
 

- Number of requested blueprint 
Measures by: Number of blueprints 
When: (Dates, ex:01/07/15-01/08/15) 
Indicates: Measures the ability to engage on time in community’s period of 
entering requests. 
 

- Number of accepted blueprints with some modification 
Measures by: Number of features 
When: (Dates, ex:01/07/15-01/08/15) 
Indicates: Measures the ability to make the community produce towards 
company´s satisfactions. 
 

 
Product 
 

Measurements to follow up:  
 

- The percentage of number of intended features the company is trying to 
contribute and number of accepted features in the community. 
Measures by: Percent, of OpenStack solutions within the products.  
When: Before releasing the product 
Indicates: one of the quality concepts customers are requiring, when it comes to 
how good we are in avoiding a look in situation for customers. 
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System 
 
Measurements to follow up: 
 

- Time for Rebase. 
Measured by: The time  
When: From the beginning of a rebase process until it is complete.  
Indicates: This measures the amount of time spent moving to the next release of 
the source project. 
  

- Code changes during the Rebase. 
Measured by: lines of code  
When: From the beginning of a rebase process until it is complete.  
Indicates: This measures the gap size of how much the company´s trunk 
differentiates from the trunk upstream.  
 

- Number of duplicated features. 
Measured by: Number of double maintained features. 
Indicates: These will measure the amount of double maintained feature during 
each release.  
 

- Number of features discarded 
Measured by: Numbers of features discarded. 
When: Features not carried over during the rebase. 
Indicates: These will measure the amount of features being replaced by 
upstream alternatives during a rebase.  
  

- Time until a blueprints accepts internally to go as a proposal to the 
community 
Measures by: The time 
Indicates: company´s speed in sending blueprints. 
 

- Time until a blueprints accepts in the community 
Measures by: The time 
Indicates: company´s influence in the community.  
  
 

 
Process 
 
Measurements to follow up: 
 

- Total amount of solved TR 
Measures by: Number of solved TR within the process 
When: (Dates, ex:01/07/15-01/08/15) 
Indicates: Amount of TR solved during a specified period. 
 

- TR: s already solved within community 
Measures by: Percent of all incoming TR: s within the organization already 
solved upstream. 
When: (Dates, ex:01/07/15-01/08/15) 
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Indicates: How engaged the employees have been in carrying over fixed bugs 
from upstream, by comparing it with the total amount of incoming TR: s, already 
solved upstream.  
 

- In percentage the amount of TR: s already solved upstream, compared to 
the existing TR: s in the process. 
Measures by: Percent of all incoming TR: s within the internal process already 
solved upstream. 
When: (Dates, ex:01/07/15-01/08/15) 
Indicates: How engaged the employees have been in carrying over fixed bugs 
from upstream, by comparing it with the total amount of incoming TR: s, already 
solved upstream.  
 

- Carried over Fixed bugs within the rebase 
Measures by: Number of fixed bugs that have been carried over from upstream. 
When: (Dates, ex:01/07/15-01/08/15) 
Indicates: How engaged the employees are in synchronizing the community 
trunk with Company´s trunk. 
 

- Numbers of blocking trouble reports within the internal system. 
Measured by: Number of “Stop the line”, caused a bug already solved within 
community 
When: (Dates, ex:01/07/15-01/08/15) 
Indicates: Measures the amount of stop the line caused by not carrying over a 
bug, already fixed upstream. 

 
- Number of back ported fixed bugs. 

Measures by: Numbers of fixed bugs back ported, for the rebase.  
When: (Dates, ex:01/07/15-01/08/15) 
Indicates: How engaged the employees have been in back porting TR: s that is 
clearly related to the rebase work. 
 

People 

Measurements to follow up: 
 

- Contributing fixed bugs, Patches, Commits, LC 
Measures by: Number contributed for example fixed bugs 
When: (Dates, ex:01/07/15-01/08/15) 
Indicates: Amount of contribution within community and their capacity to get 
fixed bugs accepted within the community. 

 
- Number of contributed patches, accepted as fixed bugs.  

Measures by: Number of contributed patches, accepted as fixed bugs. 
When: (Dates, ex:01/07/15-01/08/15) 
Indicates: Measures the ability of the employees to create patches, and get them 
accepted as fixed bugs. 
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Culture 
 
Measurements to follow up: 
 

- Workshops, training to be more integrated with open source community’s 
(employees improvement & transactions)                                            
Measures by: Number workshops/training curses                                      
When: (Dates, ex:01/07/15-01/08/15) 
Indicates: Measures the ability of the organization to detect which weak parts 
from employees should be improved.  
 

Communication 
 
Measurements to follow up: 
 

- Number of accepted and agreed requirements with customers, which were 
aligned before with the responsible person.  
Measured by: Number requirements verified with the responsible person.  
When: (Dates, ex:01/07/15-01/08/15) 
Indicates: A good communication for not losing credibility with customers.  
 

- In percentage the verified requirements with the responsible person and 
the total amount of agreements in one release. 

- Measured by: Percentage of requirements verified with the responsible person 
and total number of requirements agreed within a release.  

- When: (Dates, ex:01/07/15-01/08/15) 
- Indicates: Dimensions the good communication for not losing credibility with 

customers.  
 

 
Transaction 
 
Measurements to follow up: 

 
- Requirements accepted through members of OPNFV 

Measures by: Number of requirements accepted by members 
When: during the decision making of requirements accepted within OPFV  
Indicates: Measures how big the gap between requirements to follow up and 
requirement already done by open source communities. 
 
 

- Releases behind Open source community 
Measures by: Number of releases the company is. 
When: (Dates, ex:01/07/15-01/08/15) 
Indicates: The gap of how far away the company is from today’s community 
version releases. 
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- Delay in development and testing 
Measures: Time (from the moment when a upstream release is available) 
When: From the moment a code freeze decides, in a version the company will 
adopt, until the company starts to plan how to do a rebase with it. 
Indicates:  measures the time waste for next release. 
 

- In percentage, the requirements accepted to go further to OPNFV  
Measures: Number of requirements   
When: Comparing the total number of requirements and the requirements sent 
further to OPNFV. 
Indicates: The level of the gap between the cloud product and OPNFV from 
marching together. 
 

- Number of resources (contributors) that are missing  
Measures: Number of recourses 
When: The management decides the contributors that should be working 
upstream and can compare it with the actual number of contributors. 
Indicates: Measures the gap of having right rescores on place for the open 
source engagement. 

Management 
- How many internal employees have been revolved as contributors for the 

community. 
Measures by: Number of people 
Indicates: Measures if the culture within the community is starting to come out  
from their comfort zone, and are willing to face the community ́s game rules. 

 
- Employees assigned in full time to contribute. 

Measures by: Number of people fully assigned to work with contribution within 
community. 
When: (Dates, ex:01/07/15-01/08/15) 
Indicates: Measures the ability of a company to fully invest within the 
community. 

 
 

- Number of people within teams contributing (assigned half time)              
Measures by: Number of people from each team                              
When: From the beginning of the execution of a product release until it launches 
out. Indicates: How the management manages the resources and how it relates 
to the resulting performance.  

Occurrences 
 
Fixed bugs/commits/patches/lines of code compared to competitors 
Measures: Number of example accepted fixed bugs within community, from each 
company. 
When: (Dates, ex:01/07/15-01/08/15) 
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Indicates: This measures company´s engagement in fixed bugs and compares the 
amount of fixed bugs between them. 
 
Economy 
Measurements to follow up: 
 

- Time for rebase  
Measured by: The time in man-hours 
When: From the beginning of a rebase process until it is complete. 
Indicates: This measures the cost spent on wasted development time when 
moving to the next release of the source project. 
 

- Time to contribute a fixed bug 
Measures by: The time in man-hours 
When: in the moment of trying to contribute a fixed bug, until the community 
accepts it. 
Indicates: This measures the costs spent on wasted employee time when trying 
to get each bug accepted. 

 

- Time to solve a TR already solved upstream 
Measures by: Time in man-hours 
When: (Dates, ex:01/07/15-01/08/15) 
Indicates:  This measures the cost spent on wasted development time when 
solving an already fixed bug upstream. 

 
- Bugs internally maintained 

Measured by: time in man-hours 
When:  (Dates, ex:01/07/15-01/08/15) 
Indicates: This measures the cost spent on development time. 
 

- Planning phase 
Measured by: time in man-hours 
When: in the beginning of the planning until that phase is completed. 
Indicates: This measures the cost spent on planning time. 

 
 

- Carried over bugs during the rebase 
Measured by: time in man-hours 
When: Bugs carried over to company trunk during the planning phase. 
Indicates: Measures the cost spent on carrying over fixed bugs to company 
trunk. 

 
- Delay in development and testing 

Measures: Time in man-hours 
When: From the moment a code freeze decides, from a version the company will 
adopt, until the company starts to plan how to do a rebase with it. 
Indicates: This measures the cost spent on the delay, when losing these time will 
affect the delay for customers in next release. 
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10.2 Workshop 

 
Figure	16	Workshop 
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10.3 Cause effect diagram 
 
 
 

 
 



	
	

	 XIII

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 


	FRAMSIDOR klart
	Blank Page

	RAPPORT KLAR
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page


