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Abstract 

The current technological opportunities help companies to grow faster. However, this change in the size 

of the company increases the number of projects that the company has to manage. A huge amount of 

projects cause some problems when the companies want to manage them at the same time.  This forces 

them to ask for some additional help for managing their projects. Project portfolio management (PPM) 

techniques and tools are specially designed for this purpose. The correct usage of these tools increases the 

success of the projects significantly. BICORE is one of the companies that are providing PPM tool 

services for other companies. However, BICORE is suffering some problems since not all of their clients 

have their structured way of managing their project portfolio. This makes it harder for BICORE to create 

a workflow model that will support the clients' management process. Thus, it affects the usage efficiency 

of the PPM tool. The goal of the research paper is to create a solution that may help BICORE at the 

discovery part of their customers' unstructured processes and the implementation of these processes into 

their PPM tool, called Flightmap. In the literature, there is no reference model or workflow process 

example in the PPM area that could be a guide for the problem. In this paper, we propose an approach to 

discover the unstructured PPM processes of companies by using a template goal model that will later be 

translated into a BPMN model that BICORE can use.  

 

Keywords: project portfolio management, flexible workflows, goal based BPMN, stage-gate 

methodology  
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Executive Summary 

Portfolio project management is becoming more important topic, since the number of projects a company 

handles and their complexity are increasing significantly. Some special tools were implemented in order 

to solve the problem: the project portfolio management tools. One of them is Flightmap, the strategic 

portfolio management solution of BICORE. This tool helps users to make better decisions regarding their 

innovation portfolio and provides more value creation. BICORE also has a workflow engine to be able to 

automate this project portfolio management processes. Since these PPM tools are complex, the workflow 

tool is highly advised to the customers to increase the success of portfolio management process and 

efficiency of the main tool.  

 

However, in this specific area, BICORE is facing some problems. Some customers are not ready for the 

workflow tool yet. The main reason noticed is that they tend to have an unstructured way of managing 

their project portfolios. That is to say that customers do not have defined user roles or tasks. This makes it 

nearly impossible to create a workflow diagram for them.  

 

In order to solve this problem and provide a workflow diagram to the customers who do not have 

structured a way of portfolio management, we decided to create a workflow template as a guidance. This 

template would be used as a best practices example and it would help the customers to increase the 

efficiency of their own processes. Currently, there are no reference models in the literature related to the 

PPM area. This generated the motivation to make some contribution to the literature in the PPM area. 

 

First of all, jointly with BICORE, I proceeded to identify the solution requirements. During this phase, 

general problems from the literature are also taken into consideration, and the most recent and relevant 

approaches related to the solution are researched. The main focused area in recent research relates to  

approaches that provide flexibility since our problem is connected to unknown processes of the customers 

and also PPM should support flexibility. Three relevant approaches are found in the area of creating 

flexible workflow systems, namely, the goal based BPMN, the blended workflow approach, and the 

declarative workflows. 

 

According to the solution requirements, the goal based BPMN is deemed more relevant and suitable to 

solve the company's problem. However, some additional improvements are made to propose a proper 

solution. In the final steps, as a designed solution, two methods are created and presented to the experts of 

the company. The designed approach is validated by the evaluation of the four experts of the BICORE 

company. In addition for the technical feasibility, another demo evaluation is made with the technical 

expert of the company. All the results showed the practical feasibility of the solution.  

 

The advantages of the proposed approach are the following: providing flexibility during the execution and 

design part of the model; providing process discovery support and guidance for unstructured PPM 

processes; providing BPMN support for the company specific needs; providing a general view that helps  

reducing the gap between IT and Management; and providing goal based approach helping to show why, 

what, and how on the same diagram. 

 

Because of the sake of simplicity and time limitations, the proposed solution is just focused on the project 

level, not a portfolio. However, with the future implementation of the portfolio level, the designed 

solution will gain practical usage in the daily life of BICORE. 
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1- Introduction 

The main objective of this master thesis is to provide a possible solution and future recommendation for 

the problem which BICORE Services B.V company is facing. This problem will be explained in detail 

later on. During my internship, I was working for the company called BICORE Services B.V. It will be 

referred to as "BICORE" in the rest of the thesis. First, the company information will be given, then the 

problem statement will follow this part. After mentioning the research objective and questions, this 

chapter will be concluded with the summary section.  

 

 1.1- Who is BICORE? 

BICORE has its market share in the field of portfolio management. The abbreviation of BICORE stands 

for Business, Innovation, COoperation, REsults. The main goal of BICORE is to help its clients to 

improve their return on innovation. The company focuses on the high-tech industry sectors of ICT, 

Electronic & Electrical Equipment, Automotive, Life Sciences, and process industry[1]. 

 

 

 

 

1.1.1- Flightmap 

Flightmap is BICORE’s strategic portfolio management solution. Flightmap enables better decision 

making regarding the innovation portfolio and leads to more value creation. The unique powerful analysis 

capabilities of this tool support comprehensive strategic scenario planning, road mapping, project 

portfolio optimisation, project selection, resource and budget planning, tracking project performance, and 

innovation process automation[1].  

 

In 2015, BICORE has released a version 5.0 of Flightmap which includes the Workflow engine for 

automating the decision support process[2]. These workflows can be either long-lived (e.g. it can stay 

active from the creation of a new project until it is archived) or workflows can be short-lived (they get 

started when a certain property is set, and they trigger a few tasks such as sending an email to the project 

team). By using this feature, clients are able to create their own tasks related to the portfolio or projects. 

They are able to assign those tasks to specific employees and track all the live process. This Workflow 

Figure 1 - Flightmap Dashboard 



2 
 

mechanism works by using BPMN 2.0 Standard[35]. Thus, clients are able to draw their own process 

models and the Flightmap's workflow configuration editor enables the clients to use their own models and 

embed it into their Flightmap account[2]. 

  

 1.2. Introduction to The Problem and The Problem Statement 

Project portfolio management tools are very complex and expensive software solutions. They are 

provided by a lot of features, as well as complex analysis systems. To be able to use these solutions in an 

efficient way, clients should be informed consistently about its features and the functional way to use 

them. Thus, the training session is strongly necessary and advised. In addition, the implementation phase 

is particularly relevant and the new tool should cover all of the processes related to the project 

management at the company. From a technical point of view, BICORE already embeds the system into 

the company structure. However, after implementation and personal training, efficiency ultimately 

depends on the users. If the customer is not fully dedicated to use the program or does not enter the 

necessary data, there will be scarce use of having this system. If the regular processes are bypassing 

project management tool and being executed manually or by using a different system, then the application 

will not provide appropriate results. 

 

As it is mentioned above, BICORE also has its own workflow management tool as an extension package 

to the Flightmap software. The expectation from this workflow management tool is to help the customer 

by providing guidance through the portfolio management for increasing their efficiency of using 

Flightmap and increasing the success of portfolio management process. However, even if BICORE is 

trying to promote their workflow tool, they are facing some problems. In order to understand these 

problems, interviews were conducted with various employees of the company such as CTO, Road 

Mapping & Portfolio Management Expert, Software & Model Developer and Product & Delivery 

Manager. They have mentioned different problems from different perspectives yet, which are all related 

to each other.   

 

According to CTO, clients are paying a considerable amount of money for Flightmap but they are not 

using it efficiently. The usage rate stays superficial and thus they cannot benefit 100% from this software 

solution. There are several reasons for this. Sometimes the application is too complex for the customer's 

needs. At this point, it is important to discover the actual necessities. Sometimes, the user does not know 

the benefits of the tool with exactitude, lowering consequently the usage rates. Another major problem is 

that clients do not keep the data related to projects up to date. Therefore, somehow the client should be 

kept motivated or reminded to enter the relevant and necessary information. Lastly, adaptation is another 

issue that most of the companies are facing. The CTO thinks that their workflow tool might solve some of 

the problems but at this point, the customer should be willing to buy and adapt another tool and system.  

 

According to the Software & Model developer, the greatest obstacle the customers face is the structured 

way of working. Most of the customers do not have already designed business processes. They are using 

old fashion methods to decide to manage their portfolio management processes. He states that some of the 

companies are too small to use it in a proper way. Flightmap is a complex software which has a lot of 

features for different purposes, so the customers should choose the ones according to their needs. The 

customers that are using workflow tool are the ones who already have their structured business models 

and plans. Hence, it is easy for them to adapt the workflow tool. He mentioned that all customers have a 

different mode of usage, so there is no right or wrong way. According to him, the application is not able 

to guide the user through processes. They have documents for instructions but those might not be actually 

user-friendly.  
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According to Road Mapping & Portfolio Management Expert, there are several reasons why the 

customers do not use the workflow tool. The first reason concerns the costs. Since it is an extension tool, 

the customer has to pay an extra money to buy this tool. The second reason is that customers are not 

aware of what "Workflow Management" or "Workflow Management Tool" is. Customers are not clear 

about how this tool might be helpful for them. Another reason is that customer's processes are not clear or 

well defined. The tasks are usually performed manually and not in a systematic way. Another problem 

related to this is unclear roles inside the companies. He states that companies do not have well-defined 

business user roles. When these things are not clear, it is not easy to implement a workflow system. The 

customer has to be clear with who is the project leader, who is the supervisor, and who is the responsible 

person for each task. Moreover, when there are too many users but no clear roles, the management of the 

tasks gets complicated, he observes. After his experiences and meetings with customers, he refers that 

some of the customers are firstly trying to adapt the portfolio management system and after that, they 

would like to try the workflow mechanism. Since they are not totally aware of how a workflow system 

might help them to adapt the processes and organise their processes, they are diffident and do not wish to 

implement too many changes in their system. He also states some of the possible solutions. He thinks that 

their way of presenting the workflow mechanism is a bit technical so it is not taking the interest of the 

board member of the company. In addition, the simple graphical demonstration of the general system can 

be helpful for any employee to understand the general structure. According to him, they have to give 

different benefits for various user types. He said that board committee is not interested in the technology 

itself but they care about the efficiency and how it might help them to improve their processes. On the 

other hand, project leader has a different reason to use this workflow tool. Therefore, they have to give 

specific reasons for each type of users. The last issue he addressed is that embedding the workflows into 

Flightmap is not an easy process, somebody should transform each task into the Flightmap system. But 

this problem is not related to the customer.  

 

According to Product &Delivery Manager, their current system lacks of a way to show the situation of the 

processes. For example, the customer is creating a project and starting to enter data, but after a while, the 

company cannot track the current position of a specific project, especially if the company carries multiple 

projects at the same time, he observes. Therefore, he thinks it might be beneficial to provide a visual 

representation of the processes which are easily traceable. BICORE  had already internally discussed 

where to show this visual representation and how to show it, but a solution could not be featured yet. 

Apart from those he said that there are some important steps in project management like resource 

management, risk management. These steps include some important tasks such as data collection, 

correctness check and reviews of the stages. However, they are not clear for the customers and it could be 

desirable to have a general guide to show those stages to the customers to make them clearer.  

 

In short, BICORE is trying to promote their workflow management tool and implement it in the 

customer's system since it is assumed that this tool will help them organising and managing their projects 

and portfolios in a better way. Thus this may increase the return on investment. However, some 

companies are not ready for this tool. It is not possible to provide a solution to these issues at the same 

time. Thus, the project focuses mainly on the difficulty of designing a workflow process of the customer 

when the customer does not have a structured way of portfolio management.  

 

1.3. Research Objective 

BICORE is trying to find a way of making this workflow implementation process easier. Thus, they are 

open to any idea, and they are ready to take some steps for any improvements. The main problem 

regarding this project, as mentioned above, will be the main focus. However, some problems are 

interdependent, so the solution may possibly improve different aspects of the issue contemporarily.  
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The project portfolio management process includes portfolios and projects. Even though they are related 

to each other, there are big differences between how to manage the portfolio and project. In this thesis 

project, due to the limitations and simplicity, I will only focus on the project level. Therefore, the scope of 

the project will cover identification, documentation, and modelling of the solution based on project 

management processes. The execution or implementation of the solution will not form part of the project. 

However, the designed concept should be applicable on the portfolio level either. 

 

 The main research question that will be investigated in this thesis is how to create a customer specific 

workflow models when the customer does not have a structured project portfolio management process?   

 
To understand the problem with details, analyse its causes and identify a feasible solution, the following 

questions will be addressed: 

 

Q1: How does BICORE currently design the workflow process together with the customer and what are 

the challenges?  

 

Q2: What are the widely-accepted methodologies related to portfolio management in the literature? 

 

Q3: What kind of useful data can be obtained from the customer specific documents, and models 

provided by BICORE? 

 

Q4: What kind of template workflow model can be designed for the portfolio project management related 

processes and how can this template be used to discover the unstructured customer processes? 

 

Q5: How can a designed solution be used together with the BICORE's Flightmap tool?  

 

 1.4. Research Methodology  

In this part, the general approach about how to answer the research questions will be provided. During 

this project, I used mainly two sources. The first source is related to BICORE. It includes the information 

that is gained from the interviews which I made with four different employees of BICORE, and the 

customer data that they have provided to me. I chose all relevant employees to make these interviews. 

These employees are CTO, Software & Model Developer, Road Mapping & Portfolio Management 

Expert and Product & Delivery Manager. The second one is the public knowledge that I could gain from 

literature about the relative and recent theories and methodologies.  

 

Firstly, it was pivotal to understand the problem before trying to find a solution. In the very beginning of 

the project, I made interviews with the above-mentioned employees of the company to learn more about 

the current situation. I decided to use the semi-structured type of interview[3] since it gives flexibility 

options to the respondents. The prepared questions may lead to the discovery of new ones and this type 

allows the interviewer to ask also these new questions.  During these interviews, I asked open-ended 

questions[4]. These questions are not restricting the respondents with the limited choice of answers. Thus, 

it allows learning more about the problems in a broader way. These interviews helped me to understand 

the details of the problem that BICORE has been facing. In addition, the interviews with different 

employees gave chance to see the problem from different perspectives. The interview questions can be 

found in the appendix chapter-A. This part allowed me to answer the research Q1.  
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After collecting enough information about the company and their problems, in the second phase, I tried to 

search among the recent technologies and solutions related to the problem for a functional one. This part 

can be seen as a literature review part. The relative and important findings took place under the literature 

review chapter. There are two main usages of the literature review part. The first one is to make the reader 

ready for the rest of the thesis, by giving basic knowledge about the solution related technologies, and 

terminologies. The second one is to show the current situation and the solutions that are used to solve 

similar problems. During the interviews, I learned that flexibility is one of the most important features in 

PPM, since processes do not have to follow a strict line when the process includes decision making. Due 

to this fact, the literature includes recent workflow technologies which are focusing on flexibility in the 

business processes. By using this literature knowledge I planned to answer the research Q2.   

 

After gaining the necessary knowledge and searching possible solutions, I moved to the 3rd stage which 

is the analysing step. At this stage, I tried to analyse all the data that I could collect from the company and 

the literature. This would help me to find the best solutions that might fit the company requirements. To 

be able to do that, first, I had to specify the solution requirements by using the interview results and 

common knowledge in the literature. In addition, I planned to analyse the data of the customers. This data 

includes the change log files of two customers, one workflow diagram of one other customer and one 

portfolio management report of another customer. This step allowed me to have familiarity with the 

processes in the PPM related sector. Additionally, this step might possibly affect the direction of the rest 

of the solution. During this step, I analysed the sample log files of two customers to see if there are some 

patterns repeating in different project management processes. To be able to analyse the log files I planned 

to use process mining techniques. We chose the number of log files together with the BICORE 

supervisor. BICORE decided these two customers by considering which client might be more beneficial 

for the project. They considered the facts such as the size of the data, the variability of the projects, the 

user habits and the language difference to be able to provide proper data. Apart from the customer logs, 

my intention was to analyse the sample workflow process models of one customer which is already using 

the workflow extension tool of Flightmap. This helped to see how a workflow model is used in the real 

life in this sector. As a last analysis, I looked at the portfolio management report of one customer. During 

the project, we decided the amount of the data that will be shared with me together with the BICORE by 

considering additional benefits and the privacy of the data. The 3rd stage helped to find answers to 

research Q3. 

 

During the project, each two or three weeks, I had meetings with the company supervisor (CTO of the 

company) and also some other meetings with other employees to discuss specific topics and solutions. On 

each step, I had several discussions with the supervisors, from the university side and the company side as 

well, before going further.  

 

In the solution part, I planned to focus on picking the best technology, and improve it to be able to 

provide a proper solution for the company. As a solution, we decided together with the company 

supervisor that, I would design a generic workflow model for the BICORE. This solution section provides 

a detailed explanation of the proposed solution. Apart from this, the usage of the solution is explained 

with examples and guidelines. This chapter helped to answer the research Q4 and Q5.  

 

The next stage is validation of the solution. At this stage, the designed solution is presented to the same 

people with which interviews were conducted except the company supervisor, since he was also part of 

the solution process. The company will use this design as a guidance model to complete the customer 

specific workflow process. To be able to validate the solution the interview results are considered. The 

feedback of the employees will show the practical applicability. In addition, feasibility demo is made 

together with the expert. The expert opinion showed the feasibility of the technical parts of the solution. 

This section is followed by the benefits of the current solution and ended with the concluding remarks. 
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On the last stage, I planned to conclude the results and give some feedbacks to the company related to the 

solution. In addition, the limitations are mentioned. After the limitation section, further work is discussed 

for the future of the project.  

 

  

 1.5. Report Outline  

The literature review will take place in the second chapter. It will include information about recent 

discussions and technologies related to this project. Moreover, this chapter will also include some 

approaches that may give an idea about the possible solution. In chapter 3, there will be analysis part. In 

this chapter, all the analyses that are done will be explained with details. The idea of this section is to 

create a proper background before starting a solution. After several analyses, the basic knowledge which 

is necessary for a solution will be obtained. After this chapter, there will be a solution chapter that will 

explain each detail related to the proposed solution. The explanation will be developed in two parts since 

the solution has two related methods. After the explanation, the usage of the solution and the constraints 

of the solution will take place. The next chapter is evaluation. In this chapter, the proposed solution will 

be evaluated according to the chosen evaluation method. The findings of the evaluation will be exposed in 

this chapter. The benefits of the solution will be implemented in this section. The conclusion is the last 

chapter of the thesis, the main findings of the thesis will be discussed here. After this discussion, the 

limitations and further implementations sections will take place.  
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2- Literature Review 

In this chapter, the general concepts and discussions related to the problems will take place. Since 

BICORE is a company providing Project Portfolio Management solutions, in the beginning, related terms 

and tools will be explained. After that, since BICORE has an extension tool called "Workflow 

management", the recent articles related to Workflow technology will be mentioned. In the next section, 

the main focus will be on the solution related technologies. In this part, GPMN, Blended Workflow 

approach and Declarative workflows will be explained. The main idea of this section is to see the 

alternative solutions and to have an inspiration to create the best solution by using this knowledge.  

 

The searches are made by using Google Scholar, TU/e  e-library, Scopus and Springer search engines for 

articles and papers. While doing these searches I mainly used these keywords; "portfolio project 

management", "portfolio project management workflow", "flexible workflow model", "goal based 

BPMN", "workflow" and "stage gate methodology".  

 

2.1. PPM Area Related Concepts 

 2.1.1 Project Portfolio Management 

Project Portfolio Management is not a new methodology, but day by day it's becoming more popular. 

Since the complexity of the companies processes is increasing, they started to feel the need for some 

additional concepts to manage their activities. Especially big international companies have a lot of 

projects ongoing and to manage them in a systematic way, they are in need of these new technology 

solutions. Before going further, it might be useful to describe what is a portfolio and what is a project. 

The portfolio is the collection of company projects under the same goal and resources. The company may 

have a lot of different portfolios at the same time. In addition, each portfolio may have a lot of different 

projects. Projects are big and complex tasks that companies want to achieve in the long term. It can be a 

software project or a new product development or anything that companies are trying to achieve as an 

innovative improvement. 

 

According to LaBrosse[5], project portfolio management (PPM) is "a way for companies to analyse and 

collectively manage in a coordinated way a group of current or proposed projects to reap benefits not 

available if they were managed individually." The main objective of PPM is to analyse the current 

situation by looking the company projects from a large view, and thus to manage and take decisions about 

the projects in an efficient way. In this process, companies are able to include their goals, their resources, 

and risks.   

 

There has been a lot of research made on this topic. It is shown that there is a problem about how the 

companies are managing their projects. As it is stated in the related articles[6], [7], [8], many projects do 

not reach the launch or delivery stage, and for those which do, the new product success rates range from 

about thirty-five percent to sixty percent. This clearly shows the importance of using PPM methods or the 

results of not using it.  

 

According to literature, there are five important goals of using PPM [9], [10]. First of all, companies have 

to define their goals and objectives. This will indicate what the portfolio is expected to achieve. Secondly, 

using PPM is beneficial for understanding the general view which will help the company to make trade-

offs. In addition, it is useful to identify, eliminate, minimise and diversify the possible risks. Furthermore, 

it will provide an understanding of the progress of the portfolio. Companies can check if they are making 
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progress towards their achievements or goals. The last goal of PPM is to help the user to feel confident 

about the progress and have healthier steps towards the company objectives[11]. 

 

Since the popularity and benefits of PPM are increasing, the demand for PPM is raising as well. To be 

able to use these techniques and methods, numerous tools and software products are developed. Each 

software tool has different features and additional values. In the market, they are called "Project Portfolio 

Management Tool". Flightmap is one of these tools in the market. Most of the times these software 

products are not cheap because of their additional value, features, and complex algorithms. 

 

2.1.2. The Difference Between Project Management and Portfolio Management 

As it is explained in the previous section, there are differences between the meaning of the portfolio and 

the project, thus their way of management is expected to be different as well. Portfolios are including lots 

of projects, and when companies are managing their portfolio they choose their projects according to the 

goal of that portfolio. At this point, the main concern of selecting projects will not be related to the 

success or maturity of the project itself. However, the projects will be chosen according to the general 

portfolio situation. To make an example, even if the company has five very successful projects in the 

portfolio, they might take a decision to stop two of them because of the overall budget issues. On the 

other hand, while the company is managing the project, the team is just focusing on the success of that 

project. They will not consider other project's situation at this level.  

 

2.1.3. PPM Tools and Challenges of Using Them  

PPM tools are made to provide easiness in the process of project portfolio management since they are 

supporting all necessary PPM features. However, they are very complex applications and without prior 

support or training, it is not easy to use them. Companies are paying a considerable amount of money for 

these tools. So, their expectation of the return on investment is also high. However, the reality does not 

have to match with the theory or expectations. This part will explain some of the common issues and 

challenges related to PPM tools[12]. 

 

First of all the integration is one of the main factors that might fail the efficient usage of PPM tool[12]. 

These systems are made to control all the portfolios of the company and they should include all the 

projects to have a healthy overall view. Thus this system includes the integration of all the current 

company system. For example, if some financial documents are not integrated into the Flightmap, the 

results of the tool will not reflect the reality. For this reason, when a company decides to use one of these 

systems, at the beginning, the implementation process is needed.   

 
In addition to this factor, there are other important criteria related to the complexity of the features of 

these tools[12]. Every company has its own needs and every tool provides different features. If a company 

needs something basic, a complex tool will become useless in terms of unused features. Additionally, it 

will be unnecessarily expensive. Therefore, at this point, it is important to know the actual need.  

 

Apart from these, all teams at the company should learn how to use the new tool[12]. According to the 

article[12], this stage is one of the most common problems at the beginning. On the other hand, at this 

point, the consultancy would be so beneficial but at the same time, it could be costly. Most of the times 

training sessions can be helpful especially if the manager does not want to take any risk of superficial 

usage[12].  
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Another factor, maybe the most common one is data entry[12]. It does not mean that when a company 

buys this software, everything will be ready and decisions will be taken so easily. As long as the company 

does not enter the recent data into the software, there will be no appropriate result from the software part.  

 

By considering those common problems it can be said that using workflow tool in the project portfolio 

management can be very useful since it can provide significant help to solve most of these problems.  

 

2.1.4. Workflow Technique in PPM  

In general, it is defined as "the computerised facilitation or automation of a business process, in whole or 

in part, during which documents, information or tasks are passed from one participant to another for 

action, according to a set of procedural rules"[13]. Workflow is a model to decide how the process will be 

managed and divided into smaller tasks. It is a nice way to see how different processes are working in a 

parallel way. By using this model, companies may have a general process view and they can organise 

their activities better. 

 

Since its popularity, some companies started to develop workflow management tools (software products). 

Nowadays it is so easy to find hundreds of different brands selling these software products. Basically, 

workflow management tool is a software that you can create or model your own workflow. After creation 

of the model, the tasks could be assigned to the relevant employees. This tool allows the company to 

monitor each process and see the problems or points that they are working on. Every process that 

company is doing normally, can be managed with this tool and this will speed up the processes [14].   

 

2.1.5 Stage Gate Process  

Stage-Gate is one of the most popular robust idea-to-launch systems that companies are using for their 

process development[15]. According to Cooper [15], “A Stage-Gate® process is a conceptual and 

operational map for moving new product projects from idea to launch and beyond a blueprint for 

managing the new product development (NPD) process to improve effectiveness and efficiency”. Figure 2 

shows an overview of a typical stage-gate system. This figure includes the stages and gates. Stages are the 

parts when project team accomplishes the tasks. On the other hand, the gates are the points when the 

project is evaluated by some criteria. After each gate, it should be clear that if the team will continue with 

the project or if they will stop and kill the project. These gates are helping to analyse each project in 

different periods of time and decide which one is going well and which one is more beneficial at that 

moment to be able to manage the resources in a better way.  

 

Figure 2 - The Stage-Gate Overview[15] 
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The stage gate became popular because it delivers some important values to its users,[16] such as: 

- Accelerating speed-to-market 

- Increasing likelihood of product success 

- Introducing discipline into an ordinarily chaotic process 

- Reducing rework and other forms of waste 

- Improving focus via gates where poor projects are killed 

- Achieving efficient and effective allocation of scarce resources 

- Ensuring a complete process  

 

In addition to these benefits, the success and usage rate of the Stage-Gate is proven by the article of 

Product Development Institute Inc. where it states: "The Stage-Gate Product Innovation system has been 

referred to as the single most important discovery in product innovation - empowering almost 85% of all 

North American companies to achieve improved returns on their product development dollars and to 

achieve new growth"[16].  

 

Apart from the Stage-Gate methodology, there are also other techniques and methods to manage the 

projects and products of the company. Project lifecycle management (PLM) can be given as one example 

of these[17]. Prince2 is another example of commonly used methodology to manage the projects[18]. 

They all have different features and ways to solve problems. 

 

2.2. Solution Related Concepts 

2.2.1. Goal Based BPMN  

Nowadays, many companies are starting to consider business process management[36] strategies as a 

fundamental source for successful business operations. However, there is still a conceptual and 

operational gap between the business and the IT sides of the processes. This gap pushes companies to use 

different and separate tools for different operations. Moreover, new concepts are being developed by 

researchers. This is called Goal Based Business Process Modelling (GPMN). However, since this new 

technique is so recent, it is not a well-liked technique such as BPMN yet. Basically, the main objective of 

GPMN is to provide larger perspective and combine the goals and the processes together under the same 

diagram. In this case, goals represent the objectives of the company and show what they are trying to 

achieve for a specific case. On the opposite side, processes are showing how the company is going to 

achieve those goals. Thus, with this technique, they aim to combine the IT side and Business side of the 

companies under the same perspective. In addition, another important feature of the GPMN is flexibility. 

Due to its structure, it enables to execute different models under the different situations[19]. There are 

some different languages created by different researchers. In the rest of this section, these new 

techniques(GPMN-Edit, Go-BPMN and Go4flex) will be explained.  

 

2.2.1.1 Go4flex  

Go4Flex is an approach based on the goal-context method, developed by Daimler Group Research [20]. 

This approach starts to show the process from the very high-level perspective. First of all, there are goals 

and these goals are ordered with a goal hierarchy. For each goal, the user can decide the fulfilment 

conditions, properties, and exceptions.  The user can also decide the conditions of starting and ending of 

each goal. Under goals, there are processes that are explaining which tasks should be accomplished to 

achieve those goals. Therefore, there are two levels of view to process the model[19].  

 



11 
 

For the goal level, they implemented a new notation. On the other hand, at the plan level, they used the 

existing BPMN as a modelling language. In addition, the notion of goals in belief-desire-intention (BDI) 

agents [21], [22] is used to represent and execute the semantics for the goal level[19].  

 

 

 

Figure 3 -  Goal Hierarchy Structure as Used in the Digital Production Workflow[19] 

 

Go4Flex project develops several necessary tools for modelling and executing the goal based processes. 

For example, Jadex Active Component Platform has been used to instantiate the workflow models created 

by the designers[23].   

 
Figure 3 shows the example of GPMN model. There are goals in circles and BPMN models are embedded 

inside the rectangular boxes. Goals have a hierarchy, as well as they have priorities shown with numbers 

on the arrows.  

 

2.2.1.2. GO-BPMN  

Another similar modelling technology the Goal-Oriented Business Process Modelling Notation (GO-

BPMN) was created by Whitestein Technologies. In their language, they are combining 3 different things 

BPMN, Goals, and Agent Modelling Language (AML)[24]. The Goals and plans are added to BPMN 

diagram in an explicit way. On the other hand, the relationship between goals and BPMN elements are 

connected by using AML[25]. Their specific combination helps them to model the business processes and 

goals in a flexible way. This is perfectly suitable for the agile business processes with support for 

dynamic variation in their path of execution[25].  

 

Figure 4 shows the example of GO-BPMN process model which consists of goals and sub-goals 

connected to the plans (set of activities). In addition, they are also providing an organisational model 
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support which user can link the employees or roles with the related tasks in an easier way. The features 

and properties of each element should be filled to arrange the order of the goals and activities.  

 

 

Figure 4 - The Goal-Oriented Modelling Elements[25] 

 

They created the LS/ABPM suite which is an agent-powered suite for Goal-oriented Autonomic Business 

process management[26]. The explanation of the relevant suit is:"This LS/ABPM Suite is currently 

composed of five main components: the Process Modeller for goal-oriented process modelling, the 

Process Navigation Engine for autonomic process execution, the Management Console for process 

deployment and administration, the GOBPMN Standard Library to model quickly and efficiently and the 

Standard Development Kit to easily build solutions for specific needs. All components are based on 

standard technologies such as J2EE application servers, JMS, DBMS, and the Eclipse environment"[25].  

 

2.2.1.3. GPMN-Edit  

Another similar technology called GPMN-Edit was developed by Kai Jander and Winfried Lamersdorf in 

cooperation with their industry partner Daimler[27]. GPMN-Edit has been implemented as a plug-in for 

Eclipse. Similar to previous researchers they are also focusing on the gap between the business designers 

and technical employees. They wanted to create a common platform which will allow a separate group of 

people to talk the same language. They have created their own GPMN notations and it is shown in Figure 

5 below.  

  

Their approach takes concepts such as goals from the business view and uses related concepts from BDI 

agent technology to give them execution semantics. The term BDI stands for Beliefs, Desires, and 

Intentions[27]. Besides, by using the workflow engine they are able to automate and execute the 

workflows.  
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Figure 5 - The Graphical Elements Used in GPMN-Edit[27] 

 

2.2.2. Blended Workflow Approach  

Another related solution to be able to create flexible workflows or semi-structured workflows comes from 

António Rito Silva[28]. The approach is called Blended Workflow. The goal-based workflows are also 

used in this solution to enable flexibility. This approach allows the system to handle unexpected situations 

by manually executing the processes for a temporary unit of time. There are two kinds of workflow 

specifications in the approach. The first one is an activity based specification, "which precisely defines 

how to coordinate work for expected situations", [28]. The second one is a goal-based specification, 

"which empowers people to accomplish the business process goals using their tacit knowledge. [28]"  

 

A recent related article was written by António Rito Silva and Vicente García Díaz to explain in details of 

how to create these two workflow models and how to generate them. In their research, they have tried to 

create an activity model and goal-Based model by using a data diagram. The example diagrams of data 

model, goals specification and activity specification that they have used are shown in Figure 6,7 and 8 

below[29]. 

 

 

Figure 6 - Doctor Appointment Example - Data Model[29] 
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Then their solution is based on how to obtain activity model and goal-based model by using this data 

diagram shown in Figure 6, above. In their solution, the main focus is how to use and transfer the data 

between different processes. Their goal diagram can be seen below. The data below each goal(ellipse) 

represents the conditions, preconditions, the data needed and what will happen next. As a future 

implementation, they are planning to make the transition between activity model and goal-based 

model[29].  

 

 
Figure 7 - Doctor Appointment Example - Goals Specification[29] 

 

Blended workflow approach provides flexibility for the business process. It achieves this with three 

operations. First one is "Skip activity", which enables the end user to skip the execution of an activity[28]. 

The second operation is "skip goal". This enables the end user to skip the execution of a goal. This will 

skip the execution of all the related sub-goals if they are not executed yet[28]. The last operation is "Add 

goal", this enables the user to add a new goal, but the related data entities and attributes have to be 

entered[28].  
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Figure 8 - Doctor Appointment Example - Activity Specification[29] 

 

2.2.3. Declarative Workflows 

Another recent research is made by W. M. Pesic, Van der Aalst and  H. Schonenberg. Their approach is 

called "Declarative Workflows" its aim is to find the balance between flexibility and support. They 

believe that today's information technology either supporting business processes or providing a flexibility 

but there is nothing supporting them at the same time[30]. The general belief is if the system provides a 

guidance through the process, then it is called as inflexible processes. In their solution, they are using 

Declare framework which supports the flexibility while giving support for the structured business process. 

Moreover, they are also trying to analyse the user logs and give recommendations accordingly[30].  

 

 

 

Figure 9 - Doctor Appointment Example - Goals Specification[30] 
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The current Process-aware information systems (PAISs) either provide the unstructured way of working 

with high flexibility or very structured way of working with low flexibility. However, not so many 

approaches offer them both[30]. This can be noticed in Figure 9. 

  

Pesic, Aalst and Schonenberg, state that there are three main features of flexibility in the workflow 

systems. First, one is "Defer" which shortly means "decide to decide later"[30]. This feature allows the 

user to postpone the action that has to be done at that moment. The second feature is "Change", which 

shortly means "decide to change model"[30]. This feature allows the user to make changes on the current 

model at the execution time. For example, decisions made in the earlier stages may be edited. The last 

feature is "Deviate", which means "decide to ignore the model"[30]. This feature allows the user to skip 

any activity that has to be done under normal conditions even if they are mandatory.  
 

Declare workflow model allows all these 3 features in their approach. So, it was deemed desirable to keep 

both the structure and the flexibility at the same time. By using mandatory constraints, they are planning 

to restrict some of the behaviours. On the other hand, by using some optional constraints they are 

planning to give the user flexibility that they want[30]. The visual representation of their approach can be 

seen in Figure 10.  

 

 

 

Figure 10 - Mandatory Constraints and Optional Constraints[30] 

 

Apart from all these flexibility features they also tried to implement a solution that will support the 

process learning. This method will allow the system to improve itself by analysing the old data regularly 

and giving recommendations based on this analysis. According to Declarative workflows approach 

"Declare can export historic event information (e.g., starting and completing activities) by creating so-

called MXML logs while executing instances and these can be loaded into ProM. The connection between 

ProM and Declare enables innovate means of analysis, e.g., users may get recommendations based on 

historic information. [30]" 

 

However, their approach has some limitations. The first limitation is its unsuitability for the processes that 

are including so many strict tasks. So, their solution supports the flexible processes more. Another 

limitation can be found in the fact that their workflow specifications may be less readable if there are a lot 

of interacting constraints in the process. Which means the complex systems will be hard to read. The last 
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limitation is that their Declare Engine may have problems dealing with large systems at the execution part 

since they are using complex model-checking techniques in their solution[30].  
 

2.3. Concluding Remarks  

In the beginning part of the literature review, the main goal is to provide the basic knowledge for the 

reader about the relative concepts such as "Project Portfolio Management". Later on, in the rest of this 

chapter, some methodologies related to possible solutions are explained.  

 

During the research process, a lot of articles are reviewed and the most relative ones are mentioned here. 

However, there was no article found directly related to the company problem. For example, there are a lot 

of articles explaining Process Mining, Data Mining, and Workflow Mining but none of them are able to 

provide a direct solution to the company problem. Thus, the most relative ones, which might help to find 

the solution, took place according to the findings.  

 

In this project, I will try to create a workflow process model for Project Portfolio Management by 

analysing the company data, customer data, and literature. This model has to be flexible enough that it 

will fit many companies' process management conditions. So the solution cannot be a standard business 

process model since portfolio project management is totally different than normal processes. At this point, 

there was no reference model or guidance explaining how to manage a portfolio project at workflow 

level. After one month of literature searching with the related keywords, mentioned above, I came to 

believe clear solutions might be absent among the literature that solves this issue specifically.  

 

Moreover, current studies show that related possible solutions are very new concepts that do not have a 

lot of examples in real life scenarios. There was no usage of these approaches in the field of project 

portfolio management. This study will also add a new value to the literature from this perspective.  
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 3- Analysis  

3.1. Introduction 

This section can be seen as a preparation step for the solution. Analyses that have been done during the 

project will be explained here with details. These analyses are made by using both the company data and 

the findings of the literature. This part would answer the research Q3. 

 

3.2. Solution Requirements and Choosing the Best Possible Approach 

The results gained from the first interview with the company employees will be discussed here. The 

participant list and the interview type are mentioned in the research methodology section of chapter one. 

In addition, the literature findings are analysed to discover what the other people are facing in common 

when they are managing business processes. It has been observed that literature findings were matching 

with the company interview results. Thus, the interview results and the literature findings are used 

together to create solution requirements to be able to provide a proper solution for the problem. 

According to these findings, the main solution requirements are mentioned below. Three of them are 

requirements for BICORE specific solution. On the other hand, other three of them are also mentioned in 

the literature as a common problem that people are trying to solve.  

 

BICORE specific requirements 

1- The output of the solution should be a BPMN file. 

2- The solution should provide a guidance through the process. 

3- The solution should support to manage the project portfolio management processes. 

 

BICORE requirements and common problems mentioned in the literature 

4- The solution should have flexibility in the workflow design and execution. 

5- The solution should be understandable by both IT and Business side.  

6- The solution should allow the unstructured process discovery. 

 

According to these requirements, I implemented a table which is showing the comparison of alternative 

solutions in the perspective of six specific features. Table 1 can be seen below.  

 

For the first requirement, there is an "Output Type" feature in the table. Output type means, what is the 

output of the solution. Since BICORE needs a BPMN file to be able to execute their workflow tool the 

output of the designed solutions should be BPMN file. Moreover, none of the selected methodologies are 

providing BPMN file as an output.  

 

Concerning the second requirement, there is a "General View" feature to refer. The general view is about 

providing the big picture of the process, including what is happening, why this is happening and how it is 

happening. It is beneficial to provide this concept under the same platform. Goal based BPMN approach 

is very successful in this part since it shows all the goals and BPMN processes at the same time inside the 

same diagram. On the other hand, the declarative approach is just showing a low-level view of the process 

without focusing on why. A blended approach is showing the goal model as well as the activity model but 

they are designed in different tools and they are not shown together, so they partially satisfy this 

requirement.  

 

Concerning the third requirement, there is a feature called "Project Portfolio Management Support". Both 

goal based BPMN and blended model might be used to create project portfolio management processes. 
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However, it is stated in the declarative approach article that, their solution is not best when it comes to 

complex systems[30]. Portfolio project management processes are huge processes which are lasting for 

years. So this fact shows that the declarative approach is not the best solution for this requirements.  

 

Concerning the fourth requirement, there is a feature called "Flexibility". All these three approaches are 

made to be a solution for the flexibility problem. They have realised that the modern workflow systems 

are not supporting the flexibility enough. Thus, all these three approaches are suitable in for this 

requirement.  

 

Concerning the fifth requirement, there is a feature called "Business and IT side". It has been stated in a 

lot of different articles that there is a big gap between the IT and Business side. So different approaches 

are implemented to be able to fix this problem. Goal based BPMN is one of those ones. One of their main 

aims is to decrease the gap between the IT and Business side. However, the other selected approaches do 

not aim this goal. Thus they are not providing clear support for this requirement.  

 

Concerning the sixth requirement, there is a feature called "Support for Process Discovery". This is a very 

important feature in the business information systems. It allows people to learn from their old behaviours. 

Declarative approach especially tries to discover and learn by using their own log files. However, the 

blended approach is not designed for this feature. Goal based BPMN also does not do it in a direct way. 

Nevertheless, their design approach may support this feature indirectly.  

 

 

Features Goal Based BPMN Blended Declarative 

Output Type (1) .gobpmn file(XML) 

including goals and 

BPMN 

Activity-Based 

workflow, Goal 

based model and 

Data 

Specifications 

Declare 

Framework 

General View(How-Why-What) 

(2) 
Ok Partially Not 

Project Portfolio management (3) Ok Ok Not 

Flexibility (4) Ok Ok Ok 

Business and IT side (5) Ok Partially Not 

Support for Process Discovery (6) Partially Not Ok 

Table 1 - The Comparison of the Possible Related Solutions 

 
The Table 1 and the explanations above show that GPMN has a significant advantage compared to the 

others. However, this approach is not sufficient to solve the company problem without some extra 

improvements. Therefore, in the rest of the project, this approach will be used and improved in a way that 

it can be a proper solution for BICORE.  

  

3.3. Log File Analysis  

The second stage is called data analysis and process mining from the event logs. The main concept here is 

to see if there are some common patterns that customers are following when they are managing their 
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projects. This part will give partially answer to the research Q3 since this is just one type of data among 

the others.  

 

BICORE has two kinds of data related to their customer's history. One of them is monitoring results. By 

looking to the monitoring system, BICORE is able to see which customer is doing what in each session. 

However, this is a very high level of monitoring which is cleverly used to have some constructive ideas 

for the improvement of given services. In addition of this, the company is also holding the change records 

of the customers as a backup solution and return back feature. In case something happens, the company is 

able to see and understand who or what caused this problem. This log file includes every change that the 

customer is doing. However, it is important to mention that BICORE does not log the workflow processes 

or tasks.   

 

In this stage, I tried to use process mining techniques. Process mining is a technique of using the event 

logs to observe the user behaviours to improve business processes[31], [37], [38]. Most of the companies 

are recording their event logs for several reasons, such as security and backup. Moreover, these logs are 

perfectly usable for process mining if they are in the correct format and if they include the relative 

information. 

 

During the analysis, I faced some problems which did not let me have sufficient information about the 

PPM processes. Tables 2 and 3 show example log files of different customers.  

 

- Workflow logs and change logs difference: In theory, there is a big difference while looking at the log 

file of workflows process compared to the log file of the change records. Currently, BICORE does not 

keep the workflow logs of its customers, they just keep the change logs. In general, workflow logs are the 

records of the broader tasks that customers are accomplished. However, change logs are the records of 

each small change that customer did by using the Flightmap tool. It is nearly impossible to guess the tasks 

by just looking at the change logs. For example, the customer enters the sales data, but it is not clear why 

they entered it at that specific time or for which task they entered that data. It is not easy to link the 

change made with the specific tasks that customer is trying to achieve.  

 

- Real life and practice difference: Even if companies are managing their project in a similar way these 

logs files will just include what they have entered into the system. For example, if they enter all data at 

the end of the project, the evaluation results of the log files will be wrong since not all the tasks are done 

at the end of the project. During the interviews, it has been stated that some customers are using the 

application just 2-3 times in a year to be able to record the outcome. However, under the normal 

conditions, they are expected to use it in their daily life, by updating the data daily basis.  

 

- Language and Terminology difference: Some companies use the Dutch language while some of them are 

using English, and this makes it difficult for process mining since mining programs will not catch the 

different names as a same kind of process. In addition, customers may be using different field names for 

the same fields, since the application is edited for specific customers.  
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date id activity value 

2015-02-19 11:08:46.420000000 'P165' 'New_Project('P165','maarten')' 'New project created' 

'2015-02-19 11:08:46.437000000' 'P165' 'Project_name_input' 'Project Name' 

'2015-02-19 11:08:46.500000000' 'P165' 'Project_Hub_Connect2' 'Project_Hub_Connect2' 

'2015-02-19 11:24:29.070000000' 'P165' 'Project_name_input' 'Project Name' 

'2015-02-19 11:24:29.133000000' 'P165' '_Tech_BL_Input' 'Business Line / Technology' 

'2015-02-19 11:24:29.210000000' 'P165' 'Project_in_Portfoli1' 'Business Line' 

'2015-02-19 11:24:29.273000000' 'P165' 'Project_description_' 'Description' 

'2015-02-19 11:24:29.353000000' 'P165' '_Project_ID_Input' 'ID' 

'2015-02-19 11:24:29.417000000' 'P165' '_MAG_Input' 'MAG' 

'2015-02-19 11:24:29.477000000' 'P165' '_4TG_Input' '4TG' 

'2015-02-19 11:24:29.540000000' 'P165' '_Customer_Case_In' 'Customer Case' 

'2015-02-19 11:24:29.617000000' 'P165' 'Data_quality_input' 'Data Quality' 

'2015-02-19 11:24:29.680000000' 'P165' '_Sales_Input' 'Sales (2011)' 

'2015-02-19 11:24:29.757000000' 'P165' '_Sales_Input' 'Sales (2012)' 

'2015-02-19 11:24:29.820000000' 'P165' '_Sales_Input' 'Sales (2013)' 

'2015-02-19 11:24:29.883000000' 'P165' '_Sales_Input' 'Sales (2014)' 

'2015-02-19 11:24:29.960000000' 'P165' '_Sales_Input' 'Sales (2015)' 

'2015-02-19 11:24:30.023000000' 'P165' '_Sales_Input' 'Sales (2016)' 

'2015-02-19 11:24:30.087000000' 'P165' '_Sales_Input' 'Sales (2017)' 

'2015-02-19 11:24:30.150000000' 'P165' '_Sales_Input' 'Sales (2018)' 

'2015-02-19 11:24:30.227000000' 'P165' '_Sales_Input' 'Sales (2019)' 

'2015-02-19 11:24:30.290000000' 'P165' '_Sales_Input' 'Sales (2020)' 

'2015-02-19 11:24:30.353000000' 'P165' '_Sales_Input' 'Sales (2021)' 

'2015-02-19 11:24:30.430000000' 'P165' '_PM_Input' 'PM (2011)' 

Table 2 -  Sample Event Logs-1 From One of the Customers 

 

- Different management of projects in the same company and in the different companies: Companies are 

managing each project in a different way. Some of the projects have 30 log-line while others have 300 

log-line. This makes it hard to generalise some patterns.  The difference gap is even bigger in the case of 

comparing different companies. Each company has its own specific style to manage their projects or at 

least their own way of using Flightmap.  

  

- Lack of details in the log file: Even if the log files include what happened, they do not include why it 

happened. Even if the customer made something by mistake it will be logged in the file and there will be 

no way to realise its reason. For example in the Table 2 customer enters the project name 2 times, and in 

the rest of the log, they enter it 6 times more. By just looking this result, a lot of assumptions could be 

done.    

 

- Unclear project specific tasks: By looking the Table 2, it can be said that meaning of "4TG" may not be 

clear for a lot of people who are not working on that project. At this point, additional information is 

required to make the task clear.   
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LogDate EntityId Variable VariableLabel 

'2014-03-28 11:29:25.300000000' 'P102' cc_kc_ext_input' 'Begroting: Externe kosten' 

'2014-03-28 11:29:25.390000000' 'P102' submittercont_inp' 'Eigen bijdrage indiener' 

'2014-03-28 11:29:25.467000000' 'P102' cc_kc_ext_input' 'Begroting: Externe kosten' 

'2014-03-28 11:29:25.530000000' 'P102' submittercont_inp' 'Eigen bijdrage indiener' 

'2014-03-28 11:29:25.617000000' 'P102' ontv_inp' 'Ontvankelijk verklaard?' 

'2014-03-28 11:29:25.687000000' 'P102' cbc_kc_1_input' 'Score: Innovativiteit' 

'2014-03-28 11:29:25.757000000' 'P102' cbc_kc_2_input' 'Score: Marktpotentie' 

'2014-03-28 11:29:25.843000000' 'P102' cbc_kc_3_input' 

'Score: Aanwezigheid van 

noodzakelijke 

competenties en resources' 

'2014-03-28 11:29:25.913000000' 'P102' sub_toeg_inp' 'Daadwerkelijk toegekende subsidie' 

'2014-03-28 11:29:26.003000000' 'P102' goedgek_inp' 'Aanvraag goedgekeurd ja/nee?' 

'2014-05-13 14:31:55.607000000' 'P102' argum_inp' 'Argumentatie' 

'2014-05-13 14:31:55.677000000' 'P102' argum_inp' 'Argumentatie' 

'2014-07-22 12:39:59.467000000' 'P102' prop_subsidy_inp' Gevraagde bijdrage Makers' 

'2014-07-22 12:39:59.553000000' 'P102' submittercont_inp' 'Eigen bijdrage indiener' 

'2014-07-22 12:39:59.650000000' 'P102' privpub_inp' 'Kennisleverancier' 

'2014-07-23 09:14:24.113000000' 'P102' Opgevoerde_Kosten' 'Opgevoerde kosten door indiener' 

'2014-07-23 09:14:24.137000000' 'P102' Opgevoerde_Kosten' 'Opgevoerde kosten door indiener' 

'2014-07-23 09:14:24.213000000' 'P102' Toegekende_Subsid' 'Toegekende subsidie aanvraag' 

'2014-07-23 09:15:08.760000000' 'P102' KC_Totaal_Vastges' 
'Totaal vastgestelde subsidiabele 

kosten' 

'2014-07-23 09:15:08.867000000' 'P102' Einddeclaratie_be' 'Einddeclaratie behandeld door' 

'2014-08-13 14:51:35.650000000' 'P102' Ontvangstdatum_Ei' 'Ontvangstdatum einddeclaratie' 

'2014-09-30 15:00:53.763000000' 'P102' Startdatum_Input' 'Geplande startdatum' 

Table 3 -  Sample Event Logs-2 From One of the Other Customers 

 

Process mining is a very useful and detailed technique. The data has to be suitable for the process mining 

process. Moreover, it is also so important to prepare the data by cleaning the unnecessary information and 

exceptions before the usage. However, due to the time limitations, the time resources spent on log files 

was limited. I did not have deemed it suitable to go deeper with analysis of this data since it would 

provide a limited amount of useful data for the project, in return, it would take too much time more 

rationally spent on the rest of the project.   

 

3.4. Example Workflow Analysis  

Current workflow analysis is the third stage of the analysis process. Some customers are already using the 

workflow tool since they have their own workflow models. However, each customer of BICORE uses 

Flightmap application in a different way. So, their way of using the workflow tool is different. Thus, I 

was provided with a workflow diagram of one customer which BICORE considered that it will be very 

beneficial for the project. This customer is chosen since their workflow model supports the portfolio 

management process step by step. Consequently, analysing this model gave more concrete ideas about the 

whole project process management. This analysis helped to answer the part of research Q3. On the other 
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hand, it gave a very useful idea about how the company is currently designing the workflow processes, 

which is the first part of research Q1.  
 

 

Figure 11 -  Workflow Diagram From One of the Customers 

 

3.5. Example PPM Document Analysis 

Apart from the workflow example, the portfolio management document of one of the customers is 

analysed at the last stage. This document is actually about how to manage the portfolio by using 

Flightmap tool. I tried to extract the information that is related to project management part since that is 

the main focus of this thesis. This document helped to find generic and specific tasks that are done during 

the project management. Findings of this analysis are the last supportive answer for the research Q3. 
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Figure 12 -  Example Portfolio Workflow Overview From One of the Customers 

 

3.6. Concluding Remarks  

In this chapter, the data that is available is analysed and evaluated. This section is very useful for the 

solution in two ways. The first one is that it allowed me to choose the best possible approach to be able to 

design a proper solution. Secondly, it allowed me to gain knowledge about the real-life examples of the 

PPM models, and processes. Therefore, this part provided the necessary information before going to work 

on the solution. The next chapter will provide detailed information about the proposed solution.  
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4- Solution  

After the analysis of the company data, interviews with the company employees and several meetings 

with the company supervisor, together with BICORE, we have decided that it might be a beneficial 

solution to create a workflow template. The idea behind this choice is that the template workflow model 

can be used as a guide to follow the generic project portfolio management processes.  

 

In this chapter, the designed template workflow model will be explained with details and reasons. It can 

be said that to be able to solve the company problem, two methods were created and these methods will 

be explained in different sections. These methods are meant to be used together and the method-2 should 

be followed after the method-1. Method-1 will be the answer to the research Q4 and method-2 will be the 

answer for research Q5. After the method explanations, there will be the guidance and the usage of these 

methods. This section will be followed by the concluding remarks of the chapter.  

 

4.1. From User Requirements to a Goal Based BPMN Model (Method-1) 

4.1.1. The Aim of the Method-1  

The main idea behind this method is to discover the customer's workflow process, which is unstructured. 

The assumption is that the customers are already managing their project portfolios, but they are not 

obeying the structured rules. Thus, they do not possess designed process models. To be able to discover 

and design these unstructured processes, a generic workflow process model will be designed to be used as 

a template in the area of PPM. Method-1 includes both the designing process of this generic workflow 

model and its usage to discover client's processes. This template workflow model will include possible 

and logical tasks that are used to guide the management of project portfolio. When this template is 

presented to the customers, who will be able to decide their own processes by comparing with the 

example model. This template will allow them to pick or remove any of the default processes. 

Additionally, they will be able to add new processes to the current template. All these processes have to 

be performed together with BICORE representative at this moment. As a result, after these steps, 

customer's current workflow process will be discovered with the help of template workflow process 

diagram.  

 

4.1.2. Preparation of the Method-1: Designing a Generic Workflow Model Template 

To be able to realise the Method-1, the first thing that has to be done is to decide which kind of approach 

will be followed to design this template. To decide this,  some requirements of the solution must be taken 

into account, such as: flexibility, easiness of process discovery and guidance. As it is explained before, 

goal based BPMN approach meets lots of the criteria to solve this problem. Thus, this approach will be 

selected to design a generic workflow model. 

 

In addition to the design approach, to make the solution more specific and understandable for PPM sector, 

the stage gate model is used together with goal based BPMN since stage-gate is a very popular 

methodology in the PPM field [15], [16]. For this reason, basic tasks and goals of the stage-gate 

methodology will be taken as a frame and represented by using a goal based BPMN model.  

 

The next step was to find how to define these goals in a logical way and how to design the model by 

obeying the rules of the goal based BPMN. Thus, in the rest of this section, the features of the goal based 

BPMN and how to define stages, gates and goals will be explained. However, before explaining them, it 
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can be practical to give some general view and explanation of how stage gate and goal based BPMN will 

be used together.  

 

4.1.2.1. Usage of Goal Based BPMN Together with Stage-Gate  

The general structure of the stage gate methodology represented as a goal model which is shown in Figure 

13. In this figure, the main goal is portfolio and each portfolio includes different projects as sub goals. For 

some customers, this number is 30-40 for some of them this is more than 100. Due to the limitations of 

the thesis, the main focus will be specifically the project level and portfolio is just included to give a basic 

idea about the hierarchy of PPM. 

 

 
Figure 13 - The Basic Structure of Designed GPMN Model 
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Normally, there are five stages of project management according to the stage-gate methodology but in 

practice, it does not have to be 5. Figure 14 shows how flexible the stage gate methodology can be 

according to different situations[32].  

 

 

Figure 14 -  Stage-Gate Project Types[32] 

 

Because of this reason, the solution can also support the customers who have 2-3 stages. It can be useful 

to mention again; each company has different ways to process their projects and even inside the same 

company they might manage each of their projects differently. So it is impossible to create a perfect 

model for every situation but designed model will help to see the general situation and the structure.  

 

After the stages and gates, there are goals in Figure 13 to define the specific processes that have to be 

done in that stage or gate. These are followed by sub-goals or plans. At the end, BPMN processes will be 

included in the plans. Plans are actually same objects as goals, sub-goals or stage-gates but the only 

difference is they include BPMN model in itself. 

 

The designed solution will not be an executable system at the end of the project. It will be just a template 

model that BICORE can make changes on, according to each customer's needs. To create this template 

model, I used Living Systems Process Design Suite [33] in order to represent the idea. However, the 

executability function of this application will not be used. 

 

4.1.2.2 The GPMN Features  

Goal based BPMN is designed to be flexible and shows both why and how the process is done from start 

to end. To be able to show the business plan there are other tools to create diagrams but the important 

feature of goal based BPMN is, that it allows the user to execute the process on the same diagram since it 
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includes BPMN process embedded to the whole diagram. BDI agents technology is used to provide this 

execution semantics[27]. At the same time, this execution system allows the user to run different 

processes under different conditions. However, I will not use the execution style of the normal goal based 

BPMN approach since the BICORE does not have a tool for executing BDI agents. To be able to explain 

the features on the graphical model, the example piece of a designed solution will be used. Designed goal 

model is created by using the LSPD-Suite[32] tool and it can be seen in Figure 15.  

 

 

 

Figure 15 -  One Part of the Designed GPMN Model by Using LPSD-Suite (Stage-2) 

 
As it is seen on the model there are just goals and plans on the diagram, and they are following the tree 

structure. The BPMN models cannot be seen on this diagram but they are included in the plan objects. If 

we look at the meaning of this model in Figure 15, each of the sub-goals has to be done to be able to 

accomplish the upper-level goal. So, to be able to accomplish the stage-2, all sub-goals(G13, G14 and 

G15) have to be accomplished. Every sub-goal ends with a plan and those plans include the simple 

BPMN fragments. By using the same logic, it can be said that to be able to accomplish the "G13- Detailed 

investigation of the project to demonstrate process feasibility", the four plans have to be executed and 

completed. When the plan is double clicked, it will allow the user to enter the BPMN dimension. For 

example, Figure 16 shows the BPMN design of the "G19 - Making Detailed 'Finance' assessment". When 

all these fragments are put in order according to the conditions and positions of the goals, the whole 
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process model will be obtained. Details of how to obtain this whole process model will be explained later 

in the method-2.  

 

 

 

Figure 16 - Example BPMN Model Inside the Plan 

 

When we take a deeper look at the goal mentality of the GPMN, it can be seen that different GPMN 

implementations are using different goals. In general, the goals that are used in different sources are, 

"achieve", "maintain", "avoid", "optimize", "test", "query", "perform" and "preserve".[22] 

 

 

 

 

 

For example, one of the GPMN approach called Go4Flex, developed by Daimler Group, is using 

"achieve", "maintain", "query" and "perform" goals in their system[19]. In another example of goal 

implementation[34], the KAOS methodology is used to define the goals. In my solution, I will be using 

just achieve and maintain goals. Since the Living System Process Design Suite[33] supports these type of 

goals, I will use this application to represent my idea.   

 

Basically, "achieve goal" is used to decide what to "achieve". In contrast, a "maintain goal" is used to 

maintain some world state as long as the goal exists. To be able to do this, not like the others, maintain 

Table 4 - Several Different Goal Types[22] 
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type of the goals should be always awake to observe the process continuously[22]. The two views of the 

achieve goal can be seen in Figure 17. First one is a normal view, the second one is detailed view.  

 

 
 

Figure 17 - The Graphical Representation of Achieve Goal 

 

The achieve goal has two attributes which are execute-after and condition. The objective of the condition 

attribute is to give some flexibility to the flow. According to the condition, this goal will be executed or it 

will be skipped. In Figure 17 the example condition is "y = true". This condition can be anything, for 

example, "y" could be "budget" variable and the condition could be "if budget > 1.000.000$". If this 

condition is true the goal will be executed, if not it will be skipped.  

 

Looking back in Figure 17, the second attribute, which is an execute-after attribute, does not exist in the 

original version of this approach and tool. So this will be one of the additional values of the proposed 

approach. The main objective of the execute-after attribute is to define when the goal will be executed. In 

Figure 17, the execute-after value is Goal-m. This means Goal5 will only be executed when Goal-m is 

done.  

 

  

Figure 18 - The Graphical Representation of Maintain Goal 

 

The second type of goal is Maintain goal. This type of goal can be explained with one scenario. For 

example; there is a process of entering data, but this is a continuous process. As long as somebody enters 

data, it will be that much better for the system. In this case, the user selects a maintain goal and sets a 

maintain condition to be able to decide a time as a deadline. This goal will check the deadline criteria and 

when it is accomplished it will end. However, it will not end by the accomplishment of the process itself 

and there will be a loop until that condition is met. In Figure 18, the Maintain condition is ( y = true ). 

This could be if (deadline > current date) as an example. 

 

Apart from maintain condition, maintain goal also has the condition and execute-after attributes. The 

objective of these attributes exactly same as it is explained for achieve goal above.  

 

4.1.2.3. How to Define Stages, Gates and Goals 

After explaining the goal model structure, we can start with defining the stages and gates. During the 

analysis of the company data and the literature, I could collect lots of information[39]. There are some 

example tables that I created for the stages and gates at Table 5 and 6. While filling these tables, I took 

into consideration that, goals and sub-goals are generic and easy to find out. However, BPMN tasks are 
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not easy to find out since they are so specific for each project. Thus, it is better if they filled together with 

the customer. Anyway, inside the designed goal model, there are simple tasks which are logical and 

related with goals but this does not mean these are definitive tasks. These are used just to complete the 

diagram and give an idea of the concept. 

 

As it is seen in Table 5 and 6, there is(are) the main goal(s) for each stage and gate. Under this, there are 

some sub-goals and these are followed by tasks. In our implementation, each plan includes BPMN models 

in itself. These BPMN models are made of these small tasks. Tables for each stage and gate can be seen in 

the appendix-C. These tables are a guide for designing the general structure of the stage gate process.  

  

Gate - 1 

First Approval 

Main Goals: 1 Evaluation of the project and deciding to Go/Kill/Recycle/Pause 

 2 Deciding next steps of the project 

   

Tasks:   

 1.1 Evaluate the project  

 1.2 Decide to Go/Kill/Recycle/Pause 

 1.3 Set state1 as active if approved  

   

 2.1 Deciding the stage 1 deadline  

 2.2 Deciding the success factors for the next gate evaluation 

   

Advised Evaluation 

Criteria: 

 Market Potential  

  Product Uniqueness 

  Technical Feasibility  

  Intuition  

  
Table 5 - Gate-1 Description 

 
However, there are some issues to take into consideration while defining goals and tasks. The goals are 

sometimes so specific with tasks. The diagram starts with the main goal and goes down to the BPMN 

level. At each sub level, the user has to be more specific. BPMN is the part that user need to be really 

specific with the actions. For example, not every customer has to search for legal issues at the first stage. 

It can be done at the second stage or it might not be included in the process at all. By using the literature 

and online findings, I tried to be as generic as it is possible. At the same time, I included some specific 

goals and plans such as "searching legal issues" since it is logical for any project management process. At 

the end, this solution will be a generic guide including most of the possible actions. However, it is not 

possible to create only one specific workflow templates that will fit into each company's system  

at the same time.  

 

Another obstacle is that not every company is applying the Stage-Gate model to manage their processes. 

This was one of the problems that BICORE was facing. But one way or other companies are managing 

their processes. Stage-gate is not the only method to manage the processes but it is the most accepted and 

widely used one in PPM area. Regardless of the method, each company has to follow similar steps to 

start, develop, evaluate and end their projects. This situation allows us to choose one of the best methods 
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to continue with the thesis project since regardless of any specific methodology, the concept can be 

applicable to all.  
 

State - 2 

Build Business Case 

Main Goal: 1 Detailed investigation of the project to demonstrate process feasibility 

 2 Develop a business plan 

 3 Verify the data entered 

   

Sub Goal-

1: 

1.1 A strategic fit assessment 

Tasks:   

 1.1.1 Decide if project matches with company's strategies 

   

   

Sub Goal-

2: 

1.2 Detailed market assessment 

Tasks:   

 1.2.1 Detailed customer assesment 

 1.2.1 Detailed market research 

 1.2.1 Customer needs 

 1.2.1 Market size and barriers 

   

Sub Goal-

3: 

1.3 Detailed technology assessment 

Tasks:   

 1.3.1 Review  legal, regulatory and  safety issues 

 1.3.1 Review the patents and literature 

 1.3.1 Investigate other solutions 

 1.3.1 Investigate technical risks 

   

   

Sub Goal-

4: 

1.4 Detailed financial assessment 

Tasks:   

 1.4.1 Decide how to commercialize  

 1.4.1 Estimate financial risk 

   

Tasks: 2.1 Develop a business plan 

   

Tasks: 3.1 Verify the content 

   
Table 6 - Stage-2 Description 
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4.1.3. The Designed Template 

The designed template goal model can be seen in Figure 19 and 20. Since the model includes a lot of 

goals, the whole model is divided and represented in two figures. Figure 19 is the left part of the model 

and Figure 20 is the right part of it. The detailed versions of the diagrams can be seen in the Appendix-B. 

This goal model is created by using GPMN approach and stage-gate methodology together. It is designed 

by using the GPMN features. Additionally, the execute-after attribute is created as a new GPMN feature 

since it was needed for the Method-2.  

 

 
Figure 19 - Designed GPMN Model Part-1 

 

The goals are defined according to the stage-gate methodology. The achieve and maintain goals are used 

according to logical scenarios. The model includes 6 stages and 5 gates. Each stage and gate have several 

goals which are followed by plans. Those plans are including simple BPMN models. They are not shown 

on the zero level of the diagram. However when the plans are double clicked the BPMN models can be 

seen either.  

 

 

Figure 20 - Designed GPMN Model Part-2 

 

The tasks and goals for each stage and gate can be seen in the appendix-C section. These tables are 

created by using company and literature data. The designed GPMN model will be used to discover the 

clients' workflow processes.  
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4.2. From a GPMN Model to an Executable BPMN Model (Method-2) 

4.2.1. The Aim of the Method-2 

After the discovery of the customer's portfolio project management process, by using the GPMN model, 

the next thing that has to be done is to embed this diagram into the Flightmap tool. At this point, there 

will be a need for some further improvement to be able to create a proper solution for the BICORE. Since 

the company is using the BPMN models as an input data for their workflow system, the output of the 

solution should be a BPMN model. The method-2 is about how to transform the GPMN model into whole 

BPMN model. There are a couple of rules that have to be followed during this process. In this section of 

the solution chapter, the translation rules and the translated diagram will be shown.  

 

4.2.2. Preparation of the Method-2: Creating the Translation Rules Concept   

Since BICORE needs a BPMN model as an output, now it is time to explain how to transform the GPMN 

(goal based BPMN) to BPMN models that can be used with any tool such as BIZAGI. The GPMN model 

will produce XML file including goals, sub goals, plans and BPMN diagrams. So, it will be possible to 

extract these BPMN models from the whole XML document. Now the important question is how to 

merge these separate BPMN models into one BPMN file. The execute-after attribute is the answer. The 

execute-after attribute is just used to decide which goal is coming after the previous one. In addition, this 

attribute will help to decide if the goals are linked in sequential or parallel order.  

 

Translation part will be explained in three parts. First part is how to decide the order of the BPMN 

models. The second part is how to translate the maintain and achieve goals and their conditions. The last 

part is how to extract the sub-processes. 
 

4.2.2.1 Translation Rules Step-1: Deciding the Position of the Goals(Sequential or Parallel) 

To be able to translate the GPMN model into BPMN model, some steps must be followed in a correct 

order. First of all, the position of the goals has to be decided before going further with the sub process 

extraction. During the first part of the translation, the user must start from the top of the tree to realise the 

workflow order correctly. This 1st part is about how to order the processes and there are just 2 

possibilities. Either the goals are linked to each other, which means they are linked in a sequential way, or 

they are linked to one upper goal, which means they are linked in a parallel way.  

 

 

Parallel Goal Example  BPMN Translation of Parallel Goal Example 

 

 

 

Figure 21 - Translation of a Parallel Goal 
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At it is explained in Figure 21, if both of the goals are dependent on the upper goal, then this means they 

will be executed in a parallel way. In this figure, the Goal-m and Goal-p are both have the execute-after 

value of Goal-n. This means when the workflow order comes to Goal-n these two sub goals will be 

executed. In addition, it says that there is no time order between these two sub goals since both of them 

have the same execute-after value. So, as a result, they are linked in a parallel order under the Goal-n 

upper-level goal. 

 

 

Sequential Goal Example  BPMN Translation of Sequential Goal Example 

 

 

 

Figure 22 - Translation of a Sequential Goal 

 
However, if one of the sub-goals is dependent on each other, specified in the execute-after statement, 

then, they will be executed in a sequential way. Figure 22 shows the example of this kind of translation. 

The execute-after value of the Goal-m is Goal-n, and the execute-after value of Goal-p is Goal-m. This 

tells that, Goal-p must be executed after Goal-m. In addition, to be able to execute the Goal-m the 

workflow order should come to Goal-n. Observing the tree structure, we understand that they Goal-n is 

the upper-level goal and the others are sub goals. So, they are linked in a sequential way under the Goal-n. 

 

At this point, normal goals, maintain goals and plans can be considered as same, since they will all be 

evaluated according to their execute-after attribute. It will be logical to start from the top of the tree and 

go deeper while deciding the order. Each goal, apart from the main goal, will be represented as sub goals 

at the BPMN transition. In addition, they will include at least one plan. These plans are simple BPMN 

models. After ordering the goals, sub goals and plans, the next step will be how to translate special 

conditions to be able to create whole BPMN model.  

  

4.2.2.2. Translation Rules Step-2: Maintain Goal and Condition Translation 

When it is clear which goal, sub goal, or plan will be executed after the other one, the second step will be 

to translate the goals condition and maintain goals in a correct way. When there is a maintain or normal 

condition, the BPMN model should include some decision gateways for the workflow in order to follow 

the right path. For this reason before extracting the sub goals this step has to be done. In contrast to the 

first step, at the second and third step user must start from the bottom part of the design to translate for 

avoiding misinterpretations.  

 

As it is mentioned before, maintain goal will be executed until a maintain condition is met. So, it will 

work as a loop function and be done when the condition is true. The real life example can be a deadline. 

The maintain goal, which is sub-process in BPMN translation, will work until the deadline arrives. After 

the deadline, if the work is done, it will continue with the flow. Figure 23 shows the example translation 

of maintain goal. Note that, the dashed circles in Figure 23 and 24 represent possible goals and their 
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possible positions to give a better view of the design, but they do not have any other specific meaning in 

the translation.  

 

Maintain Goal Example  BPMN Translation of Maintain Goal  

 

 

 

Figure 23 - Maintain Condition Translation 

 

The logic of normal condition is simpler than maintain condition. If the condition is true the model will be 

executed otherwise it will be skipped. The value of maintain conditions and normal conditions can be 

changed during the previous processes since they will be kept in any variables inside the BPMN model. 

Maintain condition is an attribute specific for only Maintain goal. On the other hand, the normal condition 

is an attribute of any goal or plans on the model. Figure 24 shows an example translation of the condition 

attribute.  

 

 

Condition Example  BPMN Translation of Goal Condition  

 

 

 

Figure 24 - Normal Condition Translation 

 

4.2.2.3. Translation Rules Step-3: How to Merge the End and Start Events 

After all, as a third step, the process of extracting the sub processes and merging them with the previous 

and next tasks can be done Figure 25 explains how to link the previous task to the first task of the sub 

process that will be extracted. The main logic is to link the connection line of the last task, which is 

coming from the sub process to the first element of the sub process, which is coming right after the start 

element. The elements between them will be deleted, such as the start event and the connection link that is 

following it.  
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Figure 25 - How to Extract and Link The Beginning of A Sub Process 

 

Figure 26 explains how to link the last task of the sub process to the next task coming first after the 

extracted sub-process. The logic is to link the last task of the sub process to the first element, which 

comes after the sub-process. In this case, the end event and the connection line which goes from the last 

sub process task to the end event will be deleted.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 26 -  How to Extract and Link the Ending of a Sub Process 
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The next Figure 27 explains how to merge when there is a double end. Since in the process models the 

main idea is to reach the optimal, expected end to complete all the tasks, the workflow is expected to 

follow this path under normal conditions. So, unless there is a cancellation, the main assumption is to 

execute the whole process from beginning to end. In order to achieve this, the expected end should be 

linked to the next element coming after the sub-process. However, the cancellation event has to be kept in 

the model either, since cancellation could be chosen as a decision at this point of the process.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 27 -  How to Extract When There is Double End  

 

4.2.3. The Translated Template 

By applying the translation rules, the designed GPMN model is translated into a BPMN model. To give 

an example, Figure 15 can be used. In this figure, stage-2 has 3 sub-goals and those are linked to the plans 

(BPMN models). So it is logical to think that if stage-2 goal represents a process in the BPMN level,  it 

would have 3 sub processes which are G13, G14 and G15. Here are the translated models for this example 

in Figure 28 and 29. The whole design can be seen in the Appendix-E. 

 

Figure 28 shows the first part of the stage-2 goal.  As it is seen in this figure, the goal G13 is a maintain 

goal which has four plans linked to it. So in this translation, it can be seen that there is one sub process, 

which has four more sub process inside. To be able to provide the loop feature of the maintain goal, the 

conditions and XOR gateway is linked to this sub process.  

 

Figure 29 shows the second part of the stage-2 goal. It can be seen that because of their execute-after 

conditions, all these three sub goals are linked to each other in a sequential way. In addition, there is a 

condition for the goal G14. Depending on this condition, it will be executed or skipped.  
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Figure 28 - Stage-2 BPMN Model (Left Part of the Model) 

 

 

Figure 29 - Stage-2 BPMN model (Right Part of the Model) 
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In this process, the most important thing is to be able to decide if the sub-goals, goal or plans are linked in 

parallel or sequential order. The execute-after attribute helped to solve this problem. After the first part, it 

is all about how to translate the sub processes in a correct way and link them together to obtain the whole 

BPMN model.  

 

4.3. The Guidance and Usage of The Methods 

4.3.1. Using Method-1 

1-) Decide the framework: 

In the designed solution management framework is stage-gate. However, it can be anything else. First, 

this has to be decided.  

 

2-) Define the goals, sub goals, plans and tasks (Tables in Appendix-C): 

BICORE should decide if the proposed solution template covers all the details for the customer specific 

needs. If it has some missing parts, they can be filled by analysing customer's old data and expert 

knowledge of the BICORE. At this point, all the goals and tasks of the design can be set and changed.  

 

3-) Present the diagram to the customer and discuss on it to be able to understand their goals and 

tasks: 

When the generic template is adjusted for the customers, the next step is to present it to them. In this 

presentation, all the steps must be discussed together with the customer. This design will provide a large 

view and guidance to the customer. The main idea is to turn their unstructured ways of project portfolio 

management, into a structured one. At this point, all the goals, sub goals and tasks have to be discussed. 

Goal types should be decided. Execute-after, normal and maintained conditions have to be defined. 

 

4-) Design the customer's GPMN model by making changes on the template model: 

In the last step, the customer specific changes have to be edited on the designed GPMN template. During 

the design step, the model constraints must be taken into consideration.  

 

4.3.1.1. Constraints While Designing The Model 

In order to be able to make a correct translation from the Goal-based model to BPMN model, some 

constraints have to be checked, before designing the model. At this section restriction of the model will be 

explained to prevent possible wrong interpretations.  

 

- It is now allowed to set the execute-after attribute of the goals, in a way that they will create a loop. For 

example, there are three goals, called goal1, goal2 and goal3. If the execute-after attribute of "goal1" is 

"goal2", "goal2" is "goal3" and "goal3" is "goal1", this situation will create an infinite loop and none of 

them will be executed. If they have a relationship with other goals then the workflow would wait until 

forever for one of them to be executed.  

 

- It is not allowed to define two different execute-after attributes. This would create a problem since it 

would not allow the workflow translation to create the model in a correct way. In case there are two 

different alternatives, the workflow should follow two different paths but the current system does not 

provide this translation in this phase.  

 

- It is not allowed to define an execute-after attribute with a goal name that will be executed after the 

current goal. When the user is creating the goal model, they should know which goal will be achieved 
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before the other one. While setting execute-after variables this order should be considered carefully. 

Otherwise, that goal will never be executed because workflow cannot skip the current goals and execute 

the further goal before executing the previous ones.  

 

- Maintain condition of maintain goal should have the realistic condition. If the condition is not suitable 

for real life situation that goal will always be true or false. Thus this will create infinite loop or loss of 

goal execution. For example, the condition might be "if deadline < current day". However, if the user did 

not specify the deadline in any process, the condition will never be evaluated correctly. In the same way, 

the normal condition attribute should also have a real condition.   

 

- If there is more than one end in the workflow, to be able to extract one sub process and link it correctly 

to the next element of workflow, the expected end should be named as "Expected End". The other ends 

can have any other name. The solution will check the name of the end element and chose accordingly.  

  

- The goals have to be set in a logical way. It might create a conflict to set two goals performing totally 

opposite tasks and expect them to execute in a parallel way.  

 

These restrictions are discovered during the experiments and simulations made on the example and the 

main diagrams. The main diagram of the goal model translated into BPMN model by following these 

rules. By obeying the restrictions and transition rules, a successful outcome of the main diagram may be 

obtained. In addition, during the demo section with an expert, the possible scenarios are evaluated and 

some restrictions are set.  

 

4.3.1. Using Method-2 

When the goal model is ready, BICORE can continue with the second method which is a translation.  At 

this step, the most important thing is to follow the transition rules. After that, the whole BPMN model 

will be ready to be used in the workflow management tool of BICORE.  

 

1-) Decide the order of the goals, sub goals and plans. (Sequential or Parallel). 

2-) Translate the maintain goal, and conditions at the BPMN level. 

3-) Extract all the sub goals to obtain the whole BPMN model. 

 

For the first step, the user must start from the top of the tree structure, while for the next steps user must 

start from the bottom of the tree.  

 

4.4. Concluding Remarks  

This is a solution which is created for BICORE and they will be using the proposed model to be able to 

discover the customer's processes together with their customer. Then the translation of the model will be 

done by the BICORE. After this step, the workflow model can be implemented at the customer's 

Flightmap account.  In order to realise this condition, three steps must be followed. 

 

In this chapter, the solution is illustrated in 2 methods which have to be carried in order. The method-1 

should be applied first. This method covers the preparation of the generic model, presentation of the 

generic model and the discovery of the client's process models. To be able to provide a proper design for 

the method-2 at this stage execute-after attribute is created as an additional value to the current GPMN 

structure. This method is answering the research Q4 which is "What kind of template workflow model 

can be designed for the portfolio project management related processes and how can this template be used 

to discover the unstructured customer processes?" 
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The second method includes the translation of the GPMN model that was designed for the first method. 

To be able to realise this outcome, translation rules are created. After this method, the BPMN model is 

obtained. This method is answering the research Q5 which is "How can a designed solution be used 

together with the BICORE's Flightmap tool?". 

 

The next chapter will be explaining the evaluation of the designed solution.  
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5- Evaluation 

This chapter will explain the evaluation results of the proposed solution. The evaluation is very important 

because it will show whether the designed solution is feasible and whether it meets the requirements of 

the possible solution. To be able to understand this, I have made interviews with four company employees 

including Product & Delivery Manager, Road mapping & portfolio management expert, Software & 

Model developer and CEO. Their feedback will be used as evaluation criteria.  

 

In the first part of the interview, there was a small presentation to inform the audience. This presentation 

includes the introduction to the problem and the proposed solution idea. The practical usage of the 

solution is also shown during the presentation. The presentation is ended with the benefits of the designed 

idea. After this, there was a discussion session with the audience. During this discussion section, open-

ended questions are directed to the audience to be able to gain more feedback on the solution.  

 

The questions are listed below: 

 

1. Do you think the designed solution is capable of solving problems mentioned in the beginning of thesis 

report? 

2. Is the designed solution feasible? 

3. Could the designed solution provide a guidance through the PPM process?  

4. Will you consider to use the concept of the designed solution in the future, when you are making new 

implementation in the workflow tool? 

5. Which features of the designed solution are the most beneficial ones?  

6. Do you think the designed solution provides flexibility? 

7. Do you think the designed solution can make the workflow process discovery of the customer easier? 

8. Do you have any other feedback?  

 

5.1. Evaluation of the Interview Results 

Expert 1: (Product &Delivery Manager): He states that presenting the process with the goal based 

diagram is a very nice solution. It is so clear to see what will be done and how it will be done. He believes 

that the designed approach can give a better starting position when they go to the customer to present the 

tool. He also mentioned that it can be a nice guide to follow. He suggests that if we have well-defined 

processes then it will be easier to define the user roles either. However, he mentions that this solution has 

to include the portfolio level to be able to be practical in the real life. Since this was not the focus of the 

project, it will be given as a future implementation. Apart from this, he thinks that if this solution includes 

the portfolio specific tasks then it can be possible to create different reference cases or best practice 

examples to be used for the customers and explain the processes better.  

 

Expert 2: (Road Mapping & Portfolio Management Expert): He mentions that it is very functional to 

go deeper with the model, starting with the main goal to the specific tasks. Since he is not an expert in 

project management, he could not give so many feedbacks on the project management related topics. 

However, he liked the flexibility feature of the designed approach. He also found it very useful that the 

solution is trying to find out the specific tasks jointly with the customer. On the other hand, he was 

concerned about how much this can ease the workload of BICORE at the customer process. He was 

considering if this solution can be used by the customer alone. He believes, in that case, this solution 

would be so beneficial for the BICORE. 
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Expert 3: (Software & Model developer): He states that the general concept is interesting. He thinks it 

may provide the significant effect when they go to the customer. It is better to go to the customer with any 

logical template rather than going without anything to present. He mentions that sometimes it is nearly 

impossible to create a workflow model for the customer since they want to be so flexible and this makes it 

so hard to design a workflow model. So, he considers that if we focus more on flexibility, it can even 

become a better solution. He thinks that this can really help the structure of the customer's process model, 

since there is a generic guidance. As a future implementation, he thought that Flightmap should have its 

own goal model designer. In addition to the implementation part, these goals and tasks should be 

configured with Flightmap tool.  

 

Expert 4: (CEO): In general, he liked the designed approach. According to him, the only missing thing 

was the portfolio level. Apart from that, he believes that the designed solution can be very useful 

guidance that they can use in a lot of fields. He thinks the customer is sometimes alone with the tool, 

therefore, this template can be a trustable guide when they need. Since it is a very complex tool, 

sometimes customers are not able to know how to use it efficiently and at this moment this solution can 

help a lot. He states that in the literature, there is a lot of information related to PPM but all of it lies at the 

conceptual level. But there is no such a structured way of managing the PPM on the literature. So he 

thinks that after including the portfolio related tasks and goals, this design will be so useful for the 

BICORE.  

 

5.2. The Advantages of the Solution  

 - Providing generic view: Providing a generic view was one of the important problems that company 

has. When they go to a customer, it is not easy to explain the process verbally. However, by using GPMN 

diagram, it may be much easier to understand the processes, since it includes different levels at the same 

time. We acknowledged that customers are not clear with their processes, since they do not have 

structured project management processes. This makes it very hard to create workflows for the customers, 

since they even do not know how to begin. This design will allow them to see the big picture with 

alternative routes, and then the specific parts may be filled easily by using this design as a guide. 

 

 - Flexible: Portfolio management processes are different than other processes such as manufacturing 

processes. They must be flexible because of the different decisions that could be taken under the same 

situations, but at a different time. So the solution had to be flexible and GPMN approach helps to make it 

very flexible. The user has to design the system and conditions. The system will decide which steps have 

to be run at the current moment. It allows creating dependencies between goals and tasks. 

 

- Combined with one of the most applied methodologies: The GPMN goal structure is perfectly usable, 

together with the stage-gate model. Both of them has a tree structure. At the top, there is a generic process 

level and at the bottom, everything is more specific. Combining a methodology from project portfolio 

management field with the GPMN model will create similarity and easiness to understand for the users.  

 

- Business and technical side together GPMN model is able to give both high-level and low-level 

details at the same time. This will allow the managers and IT people to understand the whole process by 

just looking the same picture. Normally there is a gap between the tools and reports that managers and IT 

people are using. But this approach will allow them to see the same picture together.  

 

- Showing how and why together: Managers are interested in why more than how, and how is important 

for the IT department. Managers care for the goals of the company but not for details. So, this approach 

will let them see and set the goals as first. After this step, the proper processes and tasks can be added to 

the system accordingly.  
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5.3. Concluding Remarks 

The interview results show that the solution is validated and gives enough satisfaction for the BICORE 

employees. However, it should have some improvement to have practicality in the life-cycle of the 

BICORE.  

 

The results show that designed solution is capable of different problems such as, providing flexibility, 

showing the big picture, creating BPMN result, providing guidance through the process and easiness of 

process discovery. The results give positive signals that BICORE might use the proposed approach when 

they are improving the workflow tool or Flightmap. They think that the design is feasible but it should 

have some improvements. The main reason for this is a current solution is just based on project 

management, and project management is just one part of portfolio management. However, the concept is 

so flexible that it can be designed at any goal level, as long as the goals and sub-goals are clear. After 

adding the portfolio management, the concept can be a very beneficial guide for the customer and the 

BICORE.  

 

I have also made an additional interview with an expert who is Software & Model developer, to be able to 

prove the technical feasibility of the solution. At this interview, I have prepared a basic goal model, 

including the all features of the solution, such as conditions, plans, sub goals, maintain goals and maintain 

conditions. I also provided the translation rules which would help the user during the translation from 

goal-based model to BPMN model. The expert was able to understand the structure of the model and was 

able to provide the right BPMN translation, by looking the translation rules and constraints. This will be 

seen as a valid proof for the technical feasibility of the proposed solution. An example goal model can be 

seen in the Appendix-D section.  
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6- Conclusion 

In this chapter, the work that has been done during this thesis project will be summarised and concluded. 

 

6.1. Research Conclusions  

The goal of this thesis was to find a way of discovering the unstructured PPM processes, to be able to 

create workflow solutions. The proposed approach can be adapted to any other sector that is not related 

with PPM. However, the main gap that is found in the literature was the lack of structured PPM 

processes. The designed solution can be used to discover the missing processes and then it can be 

translated to workflow systems. Apart from that, the current solution will be the first example of using the 

goal model approach in the PPM sector.  

 
In the initial part of the project, the main focus was to collect information about the related technologies 

and concepts in the literature. In addition, it was a good time to investigate the problem by making 

interviews with the employees. After these steps, lots of beneficial information could be gained that will 

be used for the rest of the project. At this point, the research Q1 and Q2 are answered. 

 
In order to develop the solution, first of all, some analysis had to be done. The research Q3 found an 

answer at this point. Several analyses are done by checking both literature data and company data. After 

these analyses, the solution requirements were created. These requirements are used to find the correct 

approach for the solution. The other analyses helped to find out the generic processes that will be useful 

for the design part of the solution.  

 
During the project, two methods are developed and these methods will be the contribution of the thesis to 

the literature. The first method is the one that BICORE will use to find out the customer-specific tasks 

and processes. This method answers the research Q4. It is really important to mention that, discovering 

the project or portfolio specific tasks was not easy. Proposed goal model will provide a guidance through 

the possible case scenario. By evaluating this scenario together with the customer, BICORE will have 

enough knowledge about their processes to be able to create the workflow process. The second method is 

made to transform the designed model into the BPMN models which BICORE needs as an input. This 

method answers the research Q5.  

 

After creating a possible solution, the next step was to evaluate the idea. According to the evaluation 

phase, it can be said that the solution provides a validated and feasible approach to overcome the related 

problem. The evaluation is made by making interviews with four experts from the company. Their 

feedback and approval are counted as a green light for the feasibility. Apart from this for the technical 

feasibility, another interview session is made with an expert. All of these results gave enough data to 

validate the solution.  

 

Company experts said that the designed approach is really inspiring with different perspectives such as 

flexibility, providing general view and showing how what and why at the same diagram. They believe 

that especially after the implementation of the portfolio related tasks and goals this approach will gain 

practicability in their daily life. They mentioned that this approach may bring significant benefit when 

they are going to the customer to discuss their processes. It will increase the change of the process 

discovery. In addition, they also think that the designed approach may help to create different best 

practices scenarios for different situations, that customer may watch when they need guidance under the 

unknown circumstances. 
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During the project, some important observations are made. The hardest point of the solution was to figure 

out the specific BPMN tasks since they are so different for each customer. This was one of the main 

obstacles to be able to create a generic solution. By using literature and company data, logical 

assumptions are made to define these tasks. The second important observation is the difference between 

portfolio and project management. Because of the time limitations, the focus was on the project 

management however, the proposed approach can easily be adapted to the portfolio management. Apart 

from PPM sector, the solution is applicable to any other area which has an unstructured way of working. 

The last but not least, the solution also provides a way of showing the whole process in the language of 

both IT and Business related people can understand.  

 

Proposed approach gives a feasible and validated idea how to overcome the research problem, however, 

some further work could be done to improve the solution.  
 

6.2. Limitations 

The proposed approach has some limitations, mostly due to the time constraints. These limitations are 

shown below: 
 

- The proposed approach only covers the processes related to the project management. Since the project 

management and portfolio management are different things, for the simplicity the project management is 

chosen to be able to explain the solution.  

 

- The proposed approach is not an executable solution at this moment. Because of the time limitations, the 

application of how to transform the goal model into a BPMN could not be implemented during the project 

lifetime. The transformation of the goal model is done manually.  

 

- The proposed solution is aiming the customers who do not have the structured business process model. 

The ones who already have portfolio project management process models are ignored in the solution.  

 

- The proposed solution is visualised by using the 3rd party application. However, in the real-life 

situation, the BICORE should have its own goal model designer to be able to embed the solution into the 

Flightmap tool. 

 

6.3. Further Work 

GPMN approach is a very new concept so this will be the first example of its usage in the PPM area. 

However, the concept is not mature so, it can be improved in different ways. Also, there is no reference 

model created for PPM in the literature. The improved version of proposed approach can help the 

literature in this area either. The approach is open to being improved in the mentioned areas below:  

 

6.3.1. Future Research Related to Proposed Solution  

The proposed solution is just including the project level at the workflow process. However, it is easy to 

adapt any levels as long as the goals and tasks are defined. In addition, since the approach is applicable to 

different systems, it can be edited to fit in another area of business, in the case of similar problems. 

Lastly, instead of stage gate methodology, different frameworks can be used to create different goal 

diagrams.  
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Another further improvement can be done on the application part. The translation from goal model to 

BPMN is done manually in this project. However, it can save so much time to do this translation with a 

model translator application. Since both .gobpmn files (output file type of GPMN) and .bpmn files 

(output file type of BPMN) are XML files, the transformation is feasible.   

 

6.3.2. Future Improvements for BICORE 

Since portfolio level is very important for the PMM processes, the main research can be done by 

specifying the goals, sub goals, and tasks for Portfolio management. The diagram can be easily edited to 

be able to include portfolio level. To be able to discover generic PPM processes, the literature, expert 

knowledge a customer data can be used. After adding the portfolio processes, the several best practices 

example can be produced according to different criteria. The best practices examples can be created for 

different business sectors or different parts of project portfolio management.  

 

BICORE may implement this goal model inside their Flightmap tool. By doing so, it will be easier to 

translate the goal model into BPMN workflow since they will be all configured under the same tool. On 

the other hand, the original GPMN tool uses BDI agent technology for execution of the goal model. As an 

alternative solution, it can be useful to analyse this technology before implementing the new system.  

 

During the project, I have seen that the usage of the PPM tools is complex and the outcome of the tools is 

directly related to how the customer is using the application. Since they are complex applications,  a demo 

video of a portfolio execution with possible scenarios can be so useful for the user. It can be a demo video 

of an example workflow process that shows what has to be done under different conditions or stages of 

the portfolio management. After completing demo the user might be prepared for the real life situations. 

At least it might give the practical usage of different features under different conditions.  

 

Log files of the customers may provide very useful data but they have to be recorded in a strategic way to 

be able to gain specific information. For example, the key actions can be decided for the portfolio 

management. Then these key actions can be tracked and analysed to be able to obtain customer specific 

portfolio management patterns. At this point, it is so important to know the reasons of the customer 

actions to obtain better results. 
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Appendix-A: First Interview Questions 

1-) - Do you have any experience related to workflow tool of the BICORE? 

 - How does it work?  

 - How do you execute the workflow in your tool? 

  - How do you design the workflows for the customers?  

 - Do you have log files for the workflow tool?  

 

2-) - What are the customers' main problems related to; 

 - Flightmap?  

 - Workflow tool?  

 - Entering data?  

 

3-) - Nowadays you are offering workflow tool to the customers. What is the main struggle in this 

step?  

 - How can it be easier?  

 - What is needed at the customer side? Why do not they start using tomorrow? 

 - What are their concerns related to your workflow tool? 

 - Do you have any struggles while explaining the workflow tool to the customer? 

 

4-) - Do you think that useful data could be obtained from the log files that you keep?  

 - What kind of information could be useful for you or for the customer, from those log files?  

 

5-) - Do you think there is a knowledge gap between managerial employees and IT employees of 

your customers that are using your tool.  

 

6-) - Do customers have a clear idea about what does Flightmap tool do or how does it work in their 

company? Are they able to understand how workflow mechanism works?  

  

7-) - Do you see any other problem related to this issue? Is there anything missing or could be done 

better?  
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Appendix-B: Stages and Gates Goal Based 

BPMN Design 
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Appendix-C: Stage and Gate Goal List 

Part of Portfolio Process 

Idea Generation 

Main Goal: 1 Gather the new ideas under the same folder 

   

Tasks: 1.1 Record the idea and short description( Name, Owner, Short Description) this is a 

maintain goal you have to do it always but this has nothing to do with project 

management this is a continuous portfolio process.  

   

   

   

   

 

 

 

Part of Portfolio Process 

Idea Choosing 

Main Goal: 1 To chose the best projects among the others for the portfolio 

   

Tasks:   

 1.1 Quick evaluation of each project 

 1.2 Decide the projects to work on 

   

   

Advised Evaluation 

Criterias: 

 

 Market Potential  

 Product Uniqueness 

 Technical Feasibility  

 Intuition  
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Stage - 0 

Idea Screening 

Main Goals: 1 Deciding the details of the project 

 2 Verify the data entered 

   

Tasks: 1.1 Write description  

 1.2 Formulate project goals 

 1.3 Decide the criteria of each goal  

 1.4 Assign team members 

 1.4 Assign project manager 

 1.5 Record the launch date 

   

 2.1 Verify the data entered 

   

 

Gate - 1 

First Approval 

Main Goal: 1 Evaluation of the project and deciding to Go/Kill/Recycle/Pause 

 2 Deciding next steps of the project 

   

Tasks:   

 1.1 Evaluate the project  

 1.2 Decide to Go/Kill/Recycle/Pause 

 1.3 Set state1 to active if approved  

   

 2.1 Deciding the stage 1 deadline  

 2.2 Deciding the success factors for the next gate evaluation 

   

Advised Evaluation 

Criteria: 

 Market Potential  

  Product Uniqueness 

  Technical Feasibility  

  Intuition  
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Stage - 1 

Idea Scoping 

Main Goal: 1 Gathering and entering base information about project details to show 

feasibility 

 2 Verify the data entered 

   

Sub Goal-

1: 

1.1 A preliminary strategic fit assessment 

Tasks:   

 1.1.1 Decide project's strategic importance 

 1.1.1 Decide project boundaries 

   

Sub Goal-

2: 

1.2 A preliminary market assessment 

Tasks:   

 1.2.1 Decide focus group 

 1.2.1 Decide market Size 

 1.2.1 Decide market needs 

   

Sub Goal-

3: 

1.3 A preliminary technology assessment 

Tasks:   

 1.3.1 Identify the competing technologies 

 1.3.1 Review the patents and literature 

 1.3.1 Search for technical feasibility needs 

 1.3.1 Search for technical risks 

 1.3.1 Search for possible legal issues 

   

Sub Goal-

4: 

1.4 A preliminary finance assessment 

Tasks:   

 1.4.1 Search for the economic advantages  

 1.4.1 Search for possible commercialization route 

 1.4.1 Search for commercial focus 

   

Tasks: 2.1 Verify the data entered 
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Gate - 2 

Second Screen 

Main Goal: (1) To evaluate the project and decide to Go/Kill/Recycle/Pause 

 (2) Deciding next steps of the project 

   

Tasks: 1.1 Evaluation of project  

 1.2 Decide to Go/Kill/Recycle/Pause 

 1.3 Set state 2 as active if approved  

   

 2.1 Deciding the stage 2 deadline  

 2.2 Deciding the success factors for the next gate evaluation 

 2.3 Detailed plans for stage 2 (resource,cost,budget) 

   

Advised Evaluation 

Criteria: 

 

 Customer Acceptance 

 Technical Feasibility 

 Technical Risks 

 Product Attractiveness 

 Potential Market 

 Business Risks 

 Competitive Advantage 

 Patent Issues 
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State - 2 

Build Business Case 

Main Goal: 1 Detailed investigation of the project to demonstrate process feasibility 

 2 Develop a business plan 

 3 Verify the data entered 

   

Sub Goal-

1: 

1.1 A strategic fit assessment 

Tasks:   

 1.1.1 Decide if project matches with company's strategies 

   

   

Sub Goal-

2: 

1.2 Detailed market assessment 

Tasks:   

 1.2.1 Detailed customer assesment 

 1.2.1 Detailed market research 

 1.2.1 Customer needs 

 1.2.1 Market size and barriers 

   

Sub Goal-

3: 

1.3 Detailed technology assessment 

Tasks:   

 1.3.1 Review  legal, regulatory and  safety issues 

 1.3.1 Review the patents and literature 

 1.3.1 Investigate other solutions 

 1.3.1 Investigate technical risks 

   

   

Sub Goal-

4: 

1.4 Detailed financial assessment 

Tasks:   

 1.4.1 Decide how to commercialize  

 1.4.1 Estimate financial risk 

   

Tasks: 2.1 Develop a business plan 

   

Tasks: 3.1 Verify the content 

   

 

 

 

 

 

 



67 
 

 

 

 

Gate - 3 

Go to Development 

Main Goal: 1 To evaluate the project and decide to Go/Kill/Recycle/Pause 

 2 Deciding next steps of the project 

   

Tasks: 1.1 Evaluation of project  

 1.2 Decide to Go/Kill/Recycle/Pause 

 1.3 Set state3 as active if approved  

   

 2.1 Deciding the stage 3 deadline 

 2.2 Formulate success factors for the next stage 

 2.3 Detailed plans for stage 3 (resource, cost, budget, development) 

   

   

Advised Evaluation 

Criteria: 

 

 Customer Acceptance 

 Technical Feasibility 

 Technical Risks 

 Product Attractiveness 

 Potential Market 

 Business Risks 

 Competitive Advantage 

 Patent Issues 

 Sales Objectives 

 Sales in Units 

 Profit Objectives 

 Margin 
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State - 3 

Development 

Main Goal: 1 Detailed design and development of the new product 

 2 Verify the data entered 

   

Sub Goal-

1: 

1.1 Research assessment 

Tasks:   

 1.1.1 Create a prototype or MVP 

   

   

Sub Goal-

2: 

1.2 Review the market  

Tasks:   

 1.2.1 Investigate any changes on the market 

 1.2.1 Prepare market launch plans 

   

Sub Goal-

3: 

1.3 Review the technology  

Tasks:   

 1.3.1 Solve legal, regulatory and  safety issues 

 1.3.1 Check comparative advantage 

 1.3.1 Investigate new technologies 

 1.3.1 Investigate technical risks 

   

   

Sub Goal-

4: 

1.4 Review the financial situation 

Tasks:   

 1.4.1 Check financial situtaion 

 1.4.1 Check financial risk 

   

Tasks: 2.1 Verify the content 
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Gate - 4 

Go to Testing 

Main Goal: 1 To evaluate the project and decide to Go/Kill/Recycle/Pause 

 2 Deciding next steps of the project 

   

Tasks:   

 1.1 Evaluation of the project  

 1.2 Decide to Go/Kill/Recycle/Pause 

 1.3 Set state4 as active if approved  

   

 2.1 Deciding the stage 4 deadline  

 2.2 Formulate success factors for the next stage 

 2.3 Detailed plans for stage 4 (resource, cost, budget, test)) 

   

   

Advised Evaluation 

Criteria: 

 

 Customer Acceptance 

 Technical Feasibility 

 Technical Risks 

 Business Risks 

 Competitive Advantage 

 Patent Issues 

 Product Performance 

 Quality  
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State - 4 

Testing and Validation 

Main Goal: 1 Tests and validates the new product 

 2 Verify the data entered 

   

Sub Goal-

1: 

1.1 Research assessment 

Tasks:   

 1.1.1 Test the new product/sample/prototoype/MVP 

   

Sub Goal-

2: 

1.2 Review the market  

Tasks:   

 1.2.1 Investigate any changes on the market 

 1.2.1 Make customer analysis 

 1.2.1 Marketing test 

   

Sub Goal-

3: 

1.3 Review the technology  

Tasks:   

 1.3.1 Check comperative advantage 

 1.3.1 Investigate new technologies 

   

Sub Goal-

4: 

1.4 Review the financial situation 

Tasks:   

 1.4.1 Check financial situtaion 

   

Tasks: 2.1 Verify the content 
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Gate - 5 

Go to Launch 

Main Goal: 1 To evaluate the project and decide to Go/Kill/Recycle/Pause 

 2 Deciding next steps of the project 

   

Tasks: 1.1 Evaluation of the project  

 1.2 Decide to Go/Kill/Recycle/Pause 

 1.3 Set state5 as active if approved  

   

 2.1 Deciding the stage 5 deadline  

 2.2 Detailed plans for stage 5 (resources, cost, budget) 

   

   

   

Advised Evaluation 

Criteria: 

 

 Customer Acceptance 

 Customer Satisfaction 

 Product Performance 

 Quality  

 Technical feasibility 

  

 

 

 

 State - 5   

Project Launch 

Main Goal: 1 Launching the product 

   

Tasks: 1.1 Launch the product 

 1.2 Set real launch date 

 1.2 Set status to completed 

 1.3 Archive the documents 
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Appendix-D: Example Goal Model  
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Appendix-E: BPMN Model After Translation 
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