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Abstract

The methods for creating new (To-be) models within Enterprise Architecture is very similar
to those used in Human-Computer Interaction for creating new products. Since Enterprise
Architecture is used on existing systems, and because of the similarities between the meth-
ods used between the fields, the research question has been formulated as follows: "What is
the relationship between tacit knowledge and the utility value of an architectural model for
an organisational department studied through observations with experienced users?". The
study aims to show that methods for reusing/changing already existing products produces a
higher utility value when developing on an existing system. Since observations could show
flaws and opportunities which can otherwise be overlooked, the architecture could benefit
from gaining tacit knowledge which does not show from interviews.

The results show that observations overall give higher utility and the hypothesis, that the
observation and interview methods give equal utility values, can be discarded.

The following table, Fig. 1 shows if the goals and research question has been fulfilled /answered:

Fulfilled?
Goal: Explore whether observations can help when
modelling an Enterprise Architecture. Yes, it gives higher utility values.
As-is model: Showing current data flows through
applications. Yes, through the interviews.
Interview To-be model: a model constructed by Yes, through the Elicitation and
interviewing users. Validation Interviews.
Observation To-be: a model constructed by observing Yes, through information about the As-is
users with focus on tacit knowledge. model and the observations together.
Decision Risk analysis: showing utility values of the two  Yes, the utility values were higher for
models. the observation method.
Interview vs Observation analysis: analysis of Yes, but neither of the methods could
information from interviews/ observations. show all of the information needed.

Research Question: What is the relationship between Yes, the tacit knowledge improves the
tacit knowledge and the utility value of an architectural understanding of a system and its
model for an organisational department studied through problems which increases the utility
observations with experienced users? value of the solution models.

Figure 1: A table describing the fulfilment of goals and the research question.

Keywords— EA, Enterprise Architecture, IT Management, HCI, Human-Computer Inter-
action, UX



Sammanfattning

De metoder som anvénds for att skapa nya (To-be) modeller inom Enterprise Architecture,
ar mycket lika de som anvands inom Méanniska-Dator Interaktion for att skapa nya produk-
ter. D& Enterprise Architecture anvdnds pa redan existerande system, och eftersom det finns
likheter mellan metoderna frdn bada falten, har studiens fraga formulerats som: "Vad ér rel-
tationen mellan fingertoppskénsla och utility value’, av en arkitekturmodell f6r en organisa-
tionsavdelning studerat genom observationer med erfarna anvandare?Studien &mnar visa att
metoder for att dteranvdnda/&dndra redan existerande produkter kan ge hogre "utility values’
ndr man utvecklar ett redan existerande system. Da observationer kan visa pé brister och
mojligheter, som annars kunde ha forbisetts, kan arkitekturen dra nytta av att erhalla denna
underforstddda kunskap som inte yttras via intervjuer.

Resultatet visar pd att observationer dvergripande ger hogre “utility value” samt att hypo-
tesen, att observationer och intervjuer ger samma "utility values’, kan forkastas.

Foljande tabell, Fig. 2 visar om de mal och den fraga som har satts upp har uppnatts/besvarats.

Uppfyllt?
Mal: Utforska om observationer kan bidra till battre modellering

for Enterprise Architecture. Ja, det ger higre 'utility value'.

As-is modell: Visa aktuella datafloden genom applikationer. Ja, genom intervjuerna.

Intervju To-be modell: En modell konstruerad genom intervjuer
med anvandare. Ja, genom Elicitation och Validation intervjuer.

Observation To-be: En modell konstruerad genom att ocbservera Ja, genom information om As-is modellen tillsammans
anvindare med fokus pa fingertoppskinsla. med observationerna.
Besluts- och Riskanalysis: visa 'utility values' for de tva

modellerna. Ja, 'utility values' var hgre for observationsmetoden.
Intervju vs Observation analys: analys av information fran Ja, men ingen av metoderna kunde ensam visa all
intervjuer / observationer. information som beh&vdes.

Fraga: Vad &r reltationen mellan fingertoppskénsla och 'utility  Ja, den fingertoppskénsla forbattrar forstaelsen for ett
value', av en arkitekturmodell for en organisationsavdelning system och dess problem, detta Skar 'utility value' for
studerat genom observationer med erfarna anvindare? losningsmodellerna.

Figur 2: A table describing the fulfilment of goals and the research question.

Nyckelord— EA, Foretagsarkitektur, IT hantering, MDI, Ménniska-Dator Interaktion, UX



Contents

Terminology . . . . . . . . . . . e

1 Introduction

1.1 ResearchQuestion . . . . . . .. . . . . . .. . e
1.2 Problem Definition . . . . . . . . . . . . ...
1.3 Boundaries . . . . . . . ... e e e e e
14 Goals . . . . . . e e
2 Background
2.1 Enterprise Architecture . . . . . . . ... ... L Lo Lo
2.1.1 Viewpoints . ... ... ...
2.1.2  Previous Work When Designing With Enterprise Architecture . . . . . .
2.2 Utility Values From Decision And Risk Analysis . . ... .. ... ........
2.3 Human-Computer Interaction . . . . ... ... ... ... ... ........
3 Methods
3.1 Enterprise Architecture Standard Study . . ... ... ....... .. .. ... .
3.1.1 Elicitation Interview . . . . . . . . .. ... ...
3.1.2 Validation Interview . . . .. ... ... .. .. ... ...
3.1.3 Enterprise Architecture Method Modelling . . . ... ... ........
32 Mixed MethodsStudy . . .. .. ... ... . ... .. L o .
321 ObservationModelling . . ... ... ... ........... .. ....
3.3 Decision And Risk Analysis . . . . ... ... ... ... .. ... . ... ...,
4 Results
41 EAMethodsResults . .. .. .. .. . ... . . .. e
411 As-isModels . . ... ... . ...
412 Interview Content Analysis . . .. ... ...................
413 EASolutionModels . . .. ... ... . .. ...
42 Mixed MethodResults . . . ... .. .. .. .. ... . .. ...
421 Observation Content Analysis . . ... ... ................
422 Observation SolutionModels . . . . .. ... ... ... ... .......

5 Discussion & Conclusions

5.1 Significance Between Interviews and Observations . . . . . ... ... ... ...

52 WhichMethod ToUse . . . . . . . . . . . e e

53 Conclusions . . . . . . . . e e

54 Further work . . . . . . . e
Bibliography

A Consent form
B As-Is Models
C EA To-be Models

D Observation To-be Models

11
11
11
12
13
16
16
16

20
21
21
22
23

24

26

28

33

39



vi CONTENTS

E ArchiMate Language and Abbreviations

46



CONTENTS vii

Terminology

EA - Enterprise Architecture

HCI - Human Computer Interaction

UX - User experience

Stakeholder - a person with interest in the system, used interchangeably in this study with
"user".

User - a person who is currently using the system. Used together with "stakeholder" within
this study.

Key user - A user who can make decisions / a user which is skilled within an area.
ArchiMate - Modelling language for depicting enterprise architecture.

Concern - something which the stakeholders have identified as an area where change is
needed.

Key area - Area where improvements are valued more / area of interest.

Motivation - What the stakeholders are trying to achieve/ the goal of the stakeholder.

3PP - Third Party Product

Waver AB - Pseudonym for the company investigated within this study.

PID - Product Information Documentation

PC - Product Controller

PP - Product Programmer

PW - Product Writer

MC - Media Creator

WD - Web Developer

SC - Showcase Creator






Chapter 1
Introduction

Waver AB is a global company that designs and creates products used for communicating
via radio waves and digital communication. These products include equipment, software
and services. Since the company was created in the late 1800s, the amount of products has
accumulated. This means that finding information about a product can be difficult.

When managing an organisational department, the complexity of it tends to grow with
its size. This study aims to analyse the IT structure for communicating information regarding
the products within Waver AB, and possibly find more tacit information about the system
through observations.

As mentioned by Aven [3], risks cannot always be easily measured. In this study, there
is no quantitative data which shows how often something happens within the system. In-
stead, the risks can be represented as decreased scores within a utility value evaluation [21].
However, the scale for the utility value has to be clearly defined and unique depending on
the objective [19].

Since resources are limited, utility values can be used to find a compromise which reduces
the overall risk [5]. Unlike monetary value, which can be difficult to assign to abstract things
such as usability [5], the utility value is based on the value of the systems objectives.

1.1 Research Question

The research question for this study has been formulated as "What is the relationship be-
tween tacit knowledge and the utility value of an architectural model for an organisational
department studied through observations with experienced users?".

While interviews similar to those within the Human-Computer Interaction (HCI) field
are strongly encouraged within Enterprise Architecture (EA), tacit knowledge and problems
(that the users do not note as problems) could be overlooked.

The hypothesis is that a better understanding of the systems, and therefore also better
architecture, could be achieved through observations. The counter hypothesis is that ap-
plication and information flows can be coupled directly through interviews without using
observations.

1.2 Problem Definition

When Waver AB introduced their new product "Surf-store", it became increasingly clear that
the applications for the information flows are not cooperating. The department which han-
dles the products at Waver AB became aware that their systems have unnecessary redun-
dancy within their architecture. The users are manually inputting information regarding the
products into applications and databases more than once. They also have to input informa-
tion about a product into different applications to obtain whether the product is suitable for
a build or not.

Another problem is that a lot of important information are kept within the mind of the
staff rather than in the information storage. This means that it takes a lot of time to train a
new employee for the position.
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The purpose of this study is to explore whether observations of the current system can be
used when remodelling the architecture to create a system which is more human friendly.

1.3 Boundaries

The focus will be on the Application and Information structure layers which will be struc-
tured using the ArchiMate [2] language. To get the User Experience perspective, different
experienced users will go through interviews and observations of the systems that they are
currently using to fulfil their work. The observations will use Think Aloud[29] in order for
the observer to better understand the system and its users.

The analysis of the current architecture will be divided into two parts. First, it needs to be
modelled up to get an overview. By analysing this model, together with a content analysis of
the interviews, a new model will be sketched which aims to to solve structural problems. A
longer analysis of the system will then be conducted using observations. The result from this
will then be used to create a new model trying to solve the problems found within both the
interviews and the observations. An analysis of the differences between the two to-be models
can then be used to show if observations can improve the result.

1.4 Goals

The main goal is to explore whether observations can help when modelling an Enterprise
Architecture. This will be done by creating one model from interviews alone and one model
from the observations. These will then be compared through their utility values.

The interview should show which applications the user uses to retrieve data for their
work. The users will then be observed, while they interact with the applications, to study
how they use them and which parts that they have trouble with.

The main goal can further be divided into five sub-goals:

e As-is model, which shows the current flow of data through application systems within
the organisational department. This will also be used as a basis for the To-be Models.

o Interview To-be model, a model constructed by interviewing users regarding their con-
cerns.

e Observation To-be model, focusing mainly on tacit knowledge as well as observations
regarding problems which might otherwise be overlooked. This model is created from
the view point of changing an existing system rather than creating something com-
pletely new.

e Decision and Risk analysis, showing utility values of the two models. This result will
show which of the architectures that comply the most with the users” needs and the
expected function of the architecture.

e Analysing which aspects that can only be retrieved through interviews/ observations.
This could show if one of them is superior to use for understanding an organisational
department information structure, or if they both should be used.
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Background

EA is a relatively new area[32][20][1][11]. It is used mainly in larger companies where it
might not be as easy to manage complex and growing systems[23]. While it stresses that the
users should always be connected and a part of the modelling [20][28], it does not analyse
how the users interact with the current system. However, since this type of modelling is al-
ways done on a system that is currently in use, other methods could have better impact on
the result. Within the field of HCI, there is a lot of research on how to evaluate programs
[28][10][12][15][7], and thus also an interface/system. This knowledge should therefore be
applicable within this type of planning since it will give an insight into what the problem
actually is. As written by Greenberg and Buxton [15], the users do not always know what
they want. It can therefore be harmful to jump too far, especially when the systems are evolv-
ing extremely fast. Therefore the new model risk containing outdated technology before it is
fully implemented. Instead, the users need to be studied to understand what they actually
are trying to accomplish within the different tools. Their benefit, when creating a new archi-
tecture can be, for instance; usability, health, optimisation, likeability etc. i.e. utility values.
To understand which components of the structure to choose, it is these values that need to be
maximised.

Another aspect, discussed by Vitale [31], is that decision problems need to assess both the
current use as well as the future importance of a system. To see if a new system is needed, it
must be considered how, and if, it could fit with the objectives of the organisational depart-
ment.

2.1 Enterprise Architecture

Within EA, there is not just one ‘language” for describing the structure. Instead, parts of
different languages can be used to better fit the company and their language [20]. There
needs to be some common ground for viewpoints which overlap. This can be done by finding
patterns within the interests and behaviours of the stakeholders [8].

In stakeholder focused design, the users are encouraged to speak about their concerns
that they wish to be solved within the new architecture. From the field of HCI, this sort of
brainstorming is commonly done when creating a fully new product [25][15][28].

However, since the Enterprise Architect needs to look at the whole system, which already
consists of processes, applications, and technical dependencies, this method might not be the
best way forward. Another important aspect is to identify the sections which should not be
tampered with.

Standardisation is a concept which is attributed for the success of prosperous companies
[20]. Clear guidelines for how to structure concepts, and how to define them, is sought in
order to enable reusage of parts [18][27]. However, there is no clear guidelines as to how
these standardisations should be created. Badly structured standardisations could be difficult
to discard, or work around. This means that those who create them need an understanding
not only of the system, but also on how the users interact with it.

Standardised repetitive tasks could also be done automatically instead of manually and
thus saving time.
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2.1.1 Viewpoints

Application Cooperation viewpoint intends to show how the applications are connected and
can show ’bottlenecks” along with where input/output possibly could be automated between
two applications. It shows dependencies on the form of information flow and services pro-
vided /used by applications within a system [20].

The visualisation of the model needs to be clear to get an overview of it. Otherwise it will
get rejected, and the users will not want to commit to the changes.

2.1.2 Previous Work When Designing With Enterprise Architecture

Within EA, knowledge of the current system and how it works is seen as hindering the cre-
ativity of the modelling [1][20] rather than as a tool for avoiding known problems.

Beaton et al. [6] discusses service development architectures for enterprises. This can be
seen as a zoom-in of the flows and standardisations which will be studied here. What is
interesting to note is that one of the results in the discussion part mentions that "business
domain knowledge" [6], what is referred to as "tacit knowledge" within this paper, is of value
when arranging a structure [6]. This, since users could work with the same applications in
different ways without acknowledging it.

An upcoming area within EA, is pattern languages [9]. These store information on how
users interact with a system, and then focuses on how users solve recurring problems. These
patterns are then used to remove all other ways to solve the problems, but the one that users
use the most. Within software engineering, studies for reusing design knowledge were con-
ducted in 1980-1990 [9][33]. These were then influenced by pattern languages [9] which en-
ables patterns to be applied within different systems. This means that the patterns could be
applied as objects within a program [13]. Or, in line with this study; as an application within
the system.

Holt et al. [16] suggests working within the system to better understand it. While this
could give a better understanding of the system, it will take time to achieve the same level as
an experienced user. Within departments that contain very different type of work and tools,
as in this study, this would consume a considerable time.

The type of method already used within EA is related to interpretivism since it uses words
and images to analyse a system [10]. Since it already uses visual elements to explain how the
architect has understood the interviews, it should be possible to use visual input to under-
stand how to create better models.

2.2 Utility Values From Decision And Risk Analysis

Utility values are assigned to defined decisions depending on their expected return and risk
[30]. Roughly, this means that the utility values show which of the decisions the users prefer
[10].

Within EA, a lot of different decisions need to be made. These need to consider max-
imising the value for the end user as well as minimising risks which could materialise in the
future [3]. For multiattribute decision making, used within this study, it can therefore be of
an advantage to use methods from both Risk analysis and Decision theory [21].

In order to stay competitive, information flows need to be efficient [31]. To create a
sustainable information system, the organisation need to have a common understanding of
which system and data to use [31].

Implementing completely new systems is sometimes necessary. However, the risk is that
the cost and effort of changing systems create unwillingness to adapt in the future [31].
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Most decisions are made intuitively. To enhance the quality of a decision, an analysis of
the alternatives (based on the objectives) need to be conducted [19]. Properties need to be
well specified. Vague properties, or lack of choices, creates an erroneous decision [19].

Multiple objectives have properties which can increase the utils of one utility, but reduce
utils of other utilities; decreasing the total utility [21]. To evaluate these properties, utility
functions can be formed [21]. These connect the properties, actions and scenarios indepen-
dently which could be realised within the system. However, within a real system, these
factors can be interdependent, which means that their values need to be adjusted for this.

2.3 Human-Computer Interaction

As HCI is focused on usability, while developing a new product or solution, some aspects
such as observations can also be used within EA.

The knowledge, which is hard to describe with words, and which needs to be transferred
via other means of communication (e.g. visual, tactile or tacit) need to be gathered. When
conducting observations, it is these experiences that should be the main focus. The full expe-
rience for the user can be recorded and crucial flaws or essentially good parts of what is tested
can be found [28]. Why this is important can partially be explained with a quote from Ikujiro
Nonaka, “An individual’s knowledge is transformed into organisational knowledge valuable
to the company as a whole” [22]. This means that users use their knowledge to shape their
work so that it can be understood by the other parts of the process[22][3].

Another aspect within HCI, which is not stressed within EA is the bias of only interview-
ing some users. To find the problems within the system rather than just for the specific person
means that equally amounts of users need to be interviewed from different user groups [10].
On the other hand, purposive sampling states that key users could also show specific knowl-
edge which cannot be gathered from random sampling [10].

In Denscombe [10], interviews are described as something which can be used for collect-
ing data based on opinions, personal information and privileged information. This too is
its purpose within EA, although there it is called Elicitation interviews [20]. Further, EA and
HCI also have Validation interviews which are interviews that are done after an iteration [20].

Bailey’s Human Performance Model describes which pieces that are important when cre-
ating a system which can properly be used and maintained by humans: human, process and
context [28]. Within this model it is the process part which could be impacted the most by the
architect [4].

In a system where everything is connected, a problem within one application could eas-
ily lead to users experiencing problems within another. Eriksen [11] aims to show that, by
looking at a design from different viewpoints, the accountability and architecture could be
improved.
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Methods

This study uses interviews and a mixed methods approach [10] to create a new architecture.
To build the As-is model, quantitative data on the form of which components, sub-systems
and connections, and the roles interacting with them were collected. To form a To-be model
however, qualitative data was needed on the form of concerns. The methods for collecting
qualitative data has been suited to better fit the concept of To-be models. Since it is rare
that the whole structure is scrapped and replaced; methods from HCI, used for developing
already existing products, have been utilised. Observations where the users were asked to
conduct normal work tasks within the different systems, were used as the basis. The users
were asked to speak aloud so that their concerns with the systems could be noted. The ob-
servations could then be analysed to find the tacit knowledge of the system as well as flaws
which could be unknown to the user.

A consent form was used to ensure that the information gathered from the interviews and
observations could be used within this study [10], See Appendix A.

3.1 Enterprise Architecture Standard Study

This part of the study followed a traditional approach to a stakeholder focused design within
EA. It has interviews to get input from the users, but also to validate the created model.

Two different types of interviews have been conducted: Elicitation Interviews and Vali-
dation interviews. 25 experienced users have been interviewed.

3.1.1 Elicitation Interview

For this study, the elicitation interview needed to contain both information regarding the
users’ function and concerns within the architecture. This meant that both structured and
less structured sections were needed in the interview. To do this, Semi-structured interviews
[10] were conducted [20]. These ensured that all the issues were inquired about, while also
ensuring that the user had the possibility to elaborate about these problems [10].

The elicitation interview questions were based on five questions regarding how the user
works, taken from Robertson [26]:

What activities make up your job?
What information do you need to do these activities?

Where do you currently get this information?

How do you find out what’s happening in the organisation?

Ok RN

What is the most frustrating task you had to complete in the last month?
These were then extended into 13 questions, based on the initial test interviews:

1. What function does your work provide?
2. What do you want to accomplish with your work?

3. Which applications/programs do you use within your work?

(a) For how long have you used the individual programs?
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4. Which information do you need to be able to perform your work?
(a) Where could you find this information?

5. Can you access the information you need? (Is it hard to find?)
6. How is the programs and data connected? (preferably draw)

7. Which program do you use the most?
(a) Is it the program you prefer to use?
8. Which information do you use the most?
(a) Could that information be extracted from the program you use the most?
9. What is the most important task that you want to be able to perform within the pro-

grams that you use? (Must not be available today)

10. In your opinion, does the available programs contain enough functionality to perform
your work?

11. Is any of your work tasks manual?
(a) Could these be done automatically?

12. How do you find information regarding changes within the work structure?

13. What has been the most frustrating work task this past month?

The reason for using the question "What function does your work provide?" rather than
"What is your title/role?" was to make the interviewee to start thinking about what the out-
come of their work is, instead of mentioning a title which might not fit with what they actu-
ally do. Since it is regarding their own work, it is easy enough to be answered as a warm-up
question [10].

3.1.1.1 Elicitation Interview Analysis

The analysis of the elicitation interview had to be divided into three different parts: general
structure, bearing architecture, and concerns. The general structure should be within the
answers to questions 1, 3, 4, and 6, since these reveal parts of the present structure. The
bearing architecture should be in answers to questions: 1,2, 3, 4, 7, 8, and 9. These questions
focus on the importance of the programs and information that the users work with. Lastly,
the concerns could be gathered from answers to questions: 2, 5, 7, 8, 9, 10, 11, 12, and 13.
These ask for the opinion of the user and what could be done.

While general structure and bearing architecture helped structuring the As-is model, the
concerns needed to be examined for patterns. These patterns were gathered through the
content analysis method [17] by looking at similarities in answers explaining the same type
of work flow. The steps for the content analysis could be described as[17]:

1. Read through the gathered material until familiar with it.
2. Gather key concepts and thoughts from the material.
3. Gather impressions, thoughts and create an initial analysis.

4. Form concepts, thoughts and impressions into categories.
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The concerns cannot, however, be accepted before the patterns are checked with the bear-
ing architecture. This, since the bearing architecture could be hard to, or should not, change.
If a concern affects an important part, it has to be altered to find a solution for a possible
work-around.

Some concerns could have both positive and negative comments which indicates the ex-
istence of other structural problems. This also means that solutions also could partially solve
other concerns than the one intended.

3.1.2 Validation Interview

A validation interview was performed after a new model had been created. This type of
interview is more closed than the elicitation interview [20]. It aims to see if the new model
for the system aligns with the concerns of the users [10].

The questions for the validation interview should be on the form:
Does this model contain your work?
Does it contain all the parts which you work with?
Could this model solve your concerns with the current architecture?

Is anything missing from the model?

Ok » N

Do you believe this model could be implemented?

3.1.2.1 Validation Interview Analysis

The analysis of the answers collected from the validation interviews should be simple and
show whether the model contains the solutions for the concerns for the information and
application flows. If not, the new concerns need to be checked with the pattern from the
elicitation interview.

3.1.3 Enterprise Architecture Method Modelling

Since there was no As-is model present at the beginning of this study, one had to be created
before structuring a To-be model. Therefore the Elicitation Interview was used in order to
create both the As-is model as well as the EA To-be model.

3.1.3.1 EA Method As-is Modelling

An As-is model was formed, without regards to the users’ concerns, from the Elicitation
Interviews. This model was then used to have a full overview of how the system works
today.

The question "How is the programs and data connected?" encouraged the stakeholders to
take part of the modelling, which is encouraged within EA. While the pictures needed to be
translated into the ArchiMate language, they gave a picture of how segments are connected
according to the stakeholders.

Within Archimate, the system could then be visualised by creating views for the different
roles’ processes. These are built from how the stakeholders have described them rather than
from "how they are supposed to work". Since most users have their own way of working
within the system, some of the pictured programs/processes might not be used by all. How-
ever, it is important to take them into account and analyse why these programs/processes
are used.
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3.1.3.2 EA Method To-be Modelling

To create a To-be model with stakeholder focus, the concerns from the stakeholders had to
be analysed. This was done by making a content analysis of the stakeholder input. The
concerns from the elicitation interview, which had been divided into categories with different
properties, were tested to find the best solution. In this study, utility values were used to find
which of the solutions that would benefit the users the most.

When solutions had been found, they were then selected and added to a copy of the As-is
model, becoming the To-be model.

3.2 Mixed Methods Study

The observations were conducted with 25 users from the Products department at Waver AB.
These had previously been interviewed (see 3.1.1) and the purpose was to observe tacit
knowledge and hidden flaws that might go unnoticed throughout interviews. This, since
most of the users have their own workflow and function within the department. Observa-
tions then have the possibility to show these subtle things within a complex system [10].

Since some programs are used less within the system than others, the method Observation
Surveys [10] had to be modified to better cover all the programs. This meant that the users in
the observations were asked to conduct normal work within all the programs that they use
as well as to use Think Aloud[29].

The reason, for not purely using an observational survey, is the need for looking at all of
the applications and information types within a short time. The behaviour for completing
normal work within all the applications, even if they are rarely used, needed to be observed.

The observations were conducted in the following way:

1. Send out email to decide a timeslot when as many programs as possible will be used
naturally and ask the user to be prepared to show the rest of the programs as well.

2. Ask the user to use Think Aloud.

3. The observer should be positioned in such a way that they are not in the way of the
user.

4. The observer should follow the user if the tasks requires walking to colleagues/ meet-
ings.
5. Take note of what the user is doing as well as special impressions such as: difficulties,

parts of the system which flows exceptionally well, how often the user is interrupted,
descriptions of the system/how it is to work within the system, and thoughts.

Since the observations were conducted by sitting together with the users; the users often
wanted to interact with the observer. Since quietly staring at the user, when they are trying
to interact, could make them feel uneasy, short responses were prepared. These responses
consisted of nods and short answers such as "yes", "no", and "oh". By choosing the answers
so that the users did not alter how they performed their tasks, these responses triggered the

user to explain more of their intents when using the system.

3.2.1 Observation Modelling

The As-is model created beforehand, See 3.1.3.1, was used as a basis for the To-be model in
this Mixed Method too.

First the material from the observations had to go through a content analysis, described
in 3.1.1.1. When this was done, the emerging categories were compared to the ones gathered
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from the interviews. Analysing the categories and the concerns from the observations; the
solutions then lead to a new To-be model.

3.3 Decision And Risk Analysis

The risk evaluation has focused on the utility values. These are measures of what key users
find important in the system, rather than looking at the monetary value of changing the
system. This is a good way of dividing and analysing the data which has been collected
[10], as input for the modelling. Aven [3] mentions that utility values are under the critique
that they could potentially hide important parts of some risks. However, by fixing the utility
values according to the categories from the content analysis, it becomes a risk-informed rather
than risk-based utility value decision. This was done by creating utility functions [21].

To make a well informed decision, the knowledge needed to go through different steps
where different possibilities are represented [3], See figure 3.1.

Focused
risk
evaluation

Knowledge Broad risk Decision

Base evaluation

Figure 3.1: The decision process normally has about 5 steps. First information is gathered,
and then it is sifted into a finer, and finer, decision problem until a decision can be made.

From Fig. 3.1, the knowledge base was provided by interviews/ observations, the broad
risk evaluation (the first part of the content analysis) showed which concerns that should be
taken into account and the Focused risk evaluation was generated through an objectives and
properties evaluation (the categories from the content analysis).

After defining utility values for the models, additive utility was used to reveal which
of the two modelling methods that gives the most utility: SN | kju;(z;) where 0 < k; < 1
[24] and was gathered from the frequency of the categories form the content analysis, which
are the attributes for the utilities. u is the utility value of a solution and x is the attribute
connected to the utility. N is the total number of solutions for the Model.

These values were then checked with the key users since they have a better understanding
of what they represent [21]. Changes to the architecture can have a different amount of utils
connected to them since they can be more important to one role than other roles. These utils
were assigned through subjective assessments with the key users. Each change within the
structure were given between 1-5 utils. However, if the change impacts something else in the
model negatively, they were deducted by 1-5 utils.
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Resulis

The results are based on interviews and observations with 25 users within the department
responsible for the products. These are further divided into 8 different roles. The result in-
dicates that different information is gathered from the two methods. While raw information
regarding the existing data and programs are better to gather through interviews (this could
be used to create an As-is Model). The observations showed more of the actual flaws within
the system which needs to be adjusted within a new version of the system (this could be used
to create a To-be Model). See Appendix E for an explanation to the symbols, and abbrevia-
tions, used.

4.1 EA Methods Results

The interviews took between 20-60 min to conduct with the interviewees. This meant that
between 500-1500min was spent during the data collection. Due to the large amount of pro-
grams and data used within each role at the department, the information on which programs
were used differed a lot between the interviewees. However, when asked to draw how the
programs were connected with the data, a lot more programs and information emerged.

4.1.1 As-is Models

Through the interviews, 8 different roles within the department emerged: PID, PC, PP, PW,
MC, WD, SC and Analyst.These mainly handle the packaging and showcasing of the prod-
ucts. In order to illustrate the results, PC and PP have been selected for analysis. For a
complete list of As-is models, See Appendix B.

After receiving information from PID, PC has a meeting to decide which parts that should
be in the finished product, See Fig. 4.1. The parts are checked within the systems to make
sure that they will be available for packaging.

Product § ppC 2 P 3+
New product I Review @ Check Product=> Check Product => Calculate lifespan, =>» Hand overto=> Test = Inform =>
package - meeting Statusin Status in price & write PP Order
THEDB VISIBLE specification
| P X ¥ |
Product list (draft) LGy = ppdateCoay Eb—l- Eequestio PL Excel file
produc Price CPH
1
DataBase -0 usT () IE‘ETDD' Website -0 OTTool (A
Price/ (O Tool
Product Product CILEEEE = Cost Che::rlri;strderc)
MNumber status Y
i VISIBLE [)
KS EcoSysTool -
Product Restriction 2 PPT-file
Structure Codes Key Service O

Practical Platform

Figure 4.1: As-Is model of information flow for PC.

This information is then used to set the lifespan of the complete product. Product infor-
mation is handed over to packaging and the package is then sent to another department for

11
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testing. It is important not to forget to announce the new product to both employees and
customers.

The PPs, See Fig. 4.2, uses SQL to generate packages. This is the older way of packaging
products, and is used for less complex assemblies. When the code is ready;, it is used to create
a model of the package. Another department is then asked to create a customer specific order
which could then be tested. The packages are tested both through homemade testing tools
but also by manual testing at another department.

PP 2
PPrequest TD—w  Gather request = Gather product=> Add product =>| [ Add information = Add information = Create =) Check =% Updates> Test =
information information information to VISIBLE to EcoTool order product £ order
I | status 1
i ut project Test order Excel
Board @ Note on Pick werking info P =
T board TODO Excel [ on held
meetina oar cel o @ T Doccer :
KanB. WebsiteTool SQLGenerat, VISIBLE
anBan ebsiteTaol -0 QL Generator A Customer specific ;:tsltng ) Data O Helpsu
Request O PE product T Order Service (O &~ order Base OTToel (3
Service Physical ord
package Excel number, name ysical erder o
ete PP Modelling O 2o A
Mailer Qrder O Ticket O
PP [an] Tgsting Service
EcoTosl
Mailing O In case figurat
Mostly Service information is Generate = Product O design ‘
from PC isein 50L Service Proposal (] Packaging pestg
9 model L, ad O Release ticket
Order [ Package O information .
model SR s Takes about 2
T davs to comolete
Excel template e &
Cost
Database v
Practical Platform THED (3

Figure 4.2: As-Is model of information flow for PP.

4.1.1.1 As-is Utility Values

Through Validation interviews with key users together with the results of the content analysis
from the Elicitation interview as well as observations, the utilities of the users were gathered.
These are: Usability, Reliance, Data Correctness, Availability, Timeliness, Team collaboration,
and traceability of data. Since the As-is models are the starting point, the utility values are
set to zero.

4.1.2 Interview Content Analysis

In total, the content analysis generated 16 different categories, See Fig. 4.3. These somewhat
map to the interview questions, which could be expected. What was interesting to note, after
the division into categories had been made, was that clear flaws emerged. Since this study
should focus on improvement of the flaws, as well as re-using material which works today,
these categories were then grouped into problem /solution areas. Solutions were then imple-
mented into the To-be models 4.1.3.2. Not every solution was added since some changes
rendered them unnecessary.
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Figure 4.3: The number of times something was mentioned within the respective category.

4.1.3 EA Solution Models

As mentioned in part 4.1.2, the content analysis helped to show more patterns than a regular
read through of the material. The first analysis showed the most obvious flaws, which affect
the most people. However, the improved system needs to take into account all of the flaws,
which made a content analysis necessary.

4.1.3.1 Interview Key Concepts and Thoughts

Through out the interviews, the following concepts and thoughts have been true for most of
the interviewees:

1. Data correctness: Feeling unsure that the raw data that they are using is correct.

2. Rework related to product changes: Redoing a lot of work due to changes of the prod-
ucts.

3. Redundant manual input: Too many places to manually update with copy/paste.

To correct this, the recommendation is to have one place for the raw data where it could
be extracted without searching though a whole document to find one attribute. This could
be realised by a database that contains the basic information, and which could link to other
databases/tables that show more role/department specific information.

To avoid a lot of changes, it can be better to carry out the work closer to the release date
of a new product.

Often, information needs to be manually added to the users” own Excel sheet which has a
certain format. If the information was in a database instead, it could be extracted on the right
format directly; minimising the human error.

4.1.3.2 EA To-be Models

Together with key users, utils were added to all of the solutions gathered from the content
analysis. The following solutions were then selected based on the highest amount of utils.

A tool which collects information from different databases to show only the information
needed for the specific role, See example Fig. C.1. The central database should have technical
product data while local databases could contain altered data as well as more descriptive
data and plans. Today, the user does not know where to find the information or if it is correct.
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Therefore, these changes meant high utils for all of the utilities since it ensures that the user
easily could access the data, that they need, and know that it is correct.

Updating the common product information on all the systems for the Practical Platform
together with a tool that shows role specific information, means that only one system needs
to be checked when looking at the product status. The solutions coupled with this change
have high utils within usability, availability, and data correctness. However, it has negative
utils within traceability of data since it cannot be seen where the change was made. Though,
the benefits outweighed the negative utils.

An automated testing tool could then be used to check if the order has been correctly
created. This tool could also shorten the testing time from days to at most hours. TCT and
OT could be used for testing the packages, See 4.5. Since these tools have been used before,
and have now been replaced with a manual procedure which takes 2-3days (at best), these
solutions gained a lot of utils within usability, reliance, data correctness, availability, and
timeliness.

For a complete list of EA To-be models, See Appendix C.

Standardised input from PC towards PP to increase understanding regarding the configu-
rations, together with a checklist to ensure the process could be used to secure the packaging
before testing, See Fig. 4.4. These solutions gained utils within usability, data correctness,
and team collaboration. An Automatic help to create product list and life cycle documents,
and bulletins through InfoTool helps to both create the product but also to announce it. These
changes meant utils within usability, reliance, data correctness, availability, and team collab-
oration.
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Figure 4.4: EA To-be model of the information flow for PC after conducting interviews.

Which parts that should be used for a product should be dependent on statistics if design-
ers cannot choose. Changing this gains utils within usability, reliance, and team collaboration.

By receiving configuration requests as checklists, See Fig. 4.5, it ensures that everything
is implemented. Due to the large amount of changes, a packet comparison service should
show what is new for the package to ensure that the right parts are implemented in the new
version. Ensuring that the packages contain the right parts gained high utils within usability,
reliance, data correctness, availability, team collaboration and traceability of data.
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The SQLGenerator should be able to fetch data from the common databases rather than
having its own database. This gives a lot of utils within usability, reliance, data correctness,
availability, and traceability of data since the data is otherwise removed each time when the
SQLGenerator is used for a new product.
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Figure 4.5: EA To-be model of the information flow for PP after conducting interviews.

4.1.3.3 EA Utility Values

From Fig. 4.6, it can be seen that PID and PC have the highest change in utility, while SC and
Analyst have the least. SC is a very new role and is therefore already structured quite well
towards the system. The Analyst system could easily be changed so that most of the work
was made by a system which meant that it did not need many changes. See section 4.1.1.1 for
how the utilities were chosen.

The utils were gathered through additive utility functions where the solutions added to
the new models were given utils, multiplied by the percentage of how often the utility was
mentioned within the interview and then added together, See section 3.3.

Interviews Usability Reliance Data correctness Availability Timeliness Team collaboration Traceability of data Total Utility:

PID 12,98
PC 7,67
PP 7,74
WD 6,39
PW 3,96
MC 3,32
Analyst 1,30
5C 1,57

7,57
1,96
2,63
3,56
3,17
0,86
1,04
0,48

9,10
8,48
7,36
7,34
4,97
3,78
4,24
2,00

3,85 2,49
6,75 3,54
3,72 1,65
6,13 0,82
4,75 0,39
agsl 008
1,83 0,39

254006

4,82
6,61
4,38
2,66
5,50
1,56

1,48
4,75
0,25
1,08
0,83
2,44

w7 0

1,11

1,75

42,29
39,76
28,23
27,98
23,56
16,86

0,87

9,51

Figure 4.6: The summed up values from the actions within their respective utility together

with the total utility of the changes made to the system for each role.

The most utils are gained within Usability and Data correctness for the system.
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4.2 Mixed Method Results

The observations took between 2-3 hours/per subject to conduct. However, this method
allows the users to continue their work. It was even commented on several occasions that
they felt more productive to have someone sitting in when they were working. Two of the
observed users even asked for a second session.

Even though most of the programs were the same for the users within role, the individuals
did not work with them in the same way. Everyone had their own way of inputting, testing
and documenting. This, along with that the users switched between the programs and input
very fast, made it very hard to notice which programs were used as well as which input was
given to the programs. What also made it difficult was that some programs did not have a
clear name and documents had names which did not describe what kind of data that could
be retrieved from them. To gather an architectural overview, there need to be long periods of
observations. This indicates that the interview part of the method should be encouraged if
there is no As-Is model or knowledge of how the system looks today.

4.2.1 Observation Content Analysis

What was interesting to note during the content analysis for the observations is that the cat-
egories are almost the same as the ones from the interviews. This means that the interviews
actually covered almost the same areas as the observations. The two categories which only
showed within the observations, as seen in Fig. 4.7, were Interrupted and Preparations. How-
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Figure 4.7: The number of times something was observed within each category.

ever, flaws were much easier to find during the observations. These were also much easier to
understand since they could be seen firsthand.

4.2.2 Observation Solution Models

The content analysis, where observations were categorised, generated more change propos-
als for the systems. It also showed that the processes are not followed since they are not
incorporated throughout the work. These are the changes that need to be taken into account
when deciding whether to create a new system or continue with the old tools. For example:
sometimes the tools could have the right functionality, but not enough dedicated resources to
work properly. A change to a new system would then not only be costly but could also miss
the root cause of the problem.



CHAPTER 4. RESULTS 17

4.2.2.1 Observation Key Concepts and Thoughts

During the observations, the following concepts and thoughts have been true for most of the
observed users:

1. Excess waiting times: There is a lot of waiting time when the programs are loading.

2. Capacity problems: Pricing program does not print the information or prints the same
information several times when asked to print information to an Excel file. Does not
work at all when over 400 users online.

3. Exploration in smaller teams: They like to try new things together with someone else,
even if the other person is not an expert.

4. Incomplete input: The input that they get is almost never enough to do their work and
it varies a lot in quality (sometimes it is wrong). Instead they have to hunt for this
information themselves.

5. Faulty information: They need to check the status of the products in more than one
place. These places could have different information. Changes of the product status is
not communicated.

6. Erroneous name conventions: Some parts use different name format for the same thing.

There are a lot of Excel macros which are quite slow, these could maybe be changed so
that they run faster. The programs also need to communicate the status of the product since
this is very essential to the work.The same name format should be used for all systems. There
needs to be a common language to decrease both human and machine errors.

The Pricing program needs to be able to handle more users since it often reaches the
maximum.

It could possibly increase quality and learning of the system to let users with similar roles
sit together and work a few times a year, like pair programming, since they like to test new
things together with someone else and they can learn from each other.

There need to be standards for how to add information for different types of requests.
Much like a program won’t work without the correct input, it is very hard for the users to
work without all of the required input. If the information is within a database and properly
updated instead of in several excel documents, it will be easier for people to provide more
information (since it is towards one place) and notice faults. This means that it will be easier
for new users to find the information and a higher chance that it is correct.

4.2.2.2 Observation To-be Models

The following solutions emphasises what was not within the EA To-be models. Together with
key users, utils were added to the solutions from the content analysis. The solutions added
to the models were then selected based on the highest amount of utils.

A tool to create /share checklists, where tasks can be assigned to different users who could
be alerted when it is their time to start their task, could help ensure that the process is fol-
lowed. If a task is not finished within time, this should show in the program. It should also be
possible to add personal sub-tasks to the checklist. This solution got a lot of high utils within
usability, reliance, data correctness, availability, timeliness, team collaboration, and traceabil-
ity of data since it fixes both problems with information sharing and that the processes are
not being followed.

New changes and information which need to be shared (e.g. who is responsible for what)
should be so in the Website Tool. This means that the information is available for any who
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needs it. Questions regarding the information should be edited to the Website Tool so this in-
formation too is shared. This solution gained high utils within availability, team collaboration
and traceability.

For a complete list of EA To-be models, See Appendix D.

PCs have a new way to add products to EcoTool directly. This should contain the mapping
structure of the product, See Fig. 4.8. The checklists will let the next person start their work.
Since the users want to have less applications for conducting a single task, these solutions
gave high utils in usability, data correctness, availability, and traceability.

The InfoTool should be able to suggest which parts that should be listed as spare parts.
This, based on parameters used by the PCs as well as from their statuses in Practical Plat-
form. This would mean that the user does not have to keep this knowledge within their
heads and gave high utils within usability, reliance, data correctness, availability, and team
collaboration.
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Figure 4.8: To-Be model of information flow for PCs after conducting observations.

The SQLGenerator program, See Fig. 4.9, should get the information from the common
databases instead of using an "Access database". This, since it is cumbersome and too con-
nected to Excel (Excel need to be closed to save changes in the database). The utils for this
solution were mainly from usability, data correctness, availability, team collaboration, and
traceability of data.
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Figure 4.9: To-Be model of information flow for PPs after conducting observations.

When creating products in the tool VISIBLE, it should be possible to update the configura-
tion without having to rebuild it. This gained utils within usability, reliance, data correctness,
availability, and timeliness.

4.2.2.3 Observation Utility Values

As for the interviews, See 4.1.3.3, PID and PC have the highest change in utility. However,
the two scoring the lowest utils, MC and SC, are the newest roles which have been fitted
for the current system when they were implemented. See section 4.1.1.1 for how the utilities
were chosen.

The utility value was calculated through additive utility functions where the solutions
added to the new models were given utils, multiplied by the percentage of how often the
utility was observed in the observations and then added together, See section 3.3.

Observations Usability Reliance Data correctness Availability Timeliness Team collaboration Traceability of data Total Utility:

PID 627 609 17,43 13,23 9,62 3,75 4,29 60,69
PC 922 417 9,51 12,12 10,88 5,54 4,96 56,40
wD 647 530 19,17 8,65 4,37 3,60 2,65 50,22
PW 3,97 0,93 8,20 15,73 6,40 4,42 1,17 40,82
PP 59 2,89 9,12 4,96 5,38 2,95 5,26 36,48
Analyst a7 131 3,14 10,14 6,21 1,31 2,58 29,49

MC 3,86 7,14 3,75 0,96 1,25 18,32
s 214 4 2a00TeSE oA 1091
Figure 4.10: The summed up values from the actions within their respective utility together
with the total utility of the changes made to the system for each role.

The most utils are gained within Data correctness and Availability for the system. How-
ever, all roles have a higher utility compared to the pure EA models.
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Discussion & Conclusions

When grouping the content of the data gathered through the interviews and observations,
most of the categories are the same. This means that mostly the same information could be
gathered through either of the methods. The same 25 users were used for both the interviews
and observations. However, when looking at the number of times something related to the
category was mentioned, seen in Fig. 5.1, it seems that the observation method gathered more
information in general. Another method that could be used to further evaluate the answers
from the users, which is out of the scope for this study, is Grounded Theory [14][10]. This
method creates theories which are then tested on both previous and newly collected data.

Looking at the "Files/data" category Fig. 5.1, the information gathered seem to be less in
the observations than in the interviews. This is due to the fact that the users jump back and
forth between the programs/files too often to keep count, which means that other things, like
problems, needed to be prioritised.

Comparison: Interviews & Observations
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Figure 5.1: The difference in amount of mentions within the categories between Interviews
and Observations.

When conducting interviews, some were more prone to complaining than others. Later,
during the observations, these complaints could either be reduced or observed. For exam-
ple, the PPs would describe changes to the packages as having to create new packages from
scratch, while in fact they only had to change the parts and run it through packaging. While
the latter also takes time, it is not as complex as having to gather all of the parts from scratch
and rebuilding.

The observations led to a lot more ideas of how/where work could be improved. This
could be since these problems were experienced firsthand instead of being narrated like in
the interviews. This means that, to understand the problems of the current system, it is easier

20
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to use the observation method.

While the interviewees were not comfortable with losing time from their work, and there-
fore sometimes rushed their answers, some of them asked for another observation slot. This
meant that they felt more comfortable during the observations, but also that they liked to
have another pair of eyes on their problems (even though the observer could not help).

5.1 Significance Between Interviews and Observations

The null hypotheses is that the interview and observation methods are equal when creating
models. The alternative hypothesis is that the observation method, with an As-Is model col-
lected through interviews, is better. As seen in Fig. 5.2, the null hypothesis that the two meth-
ods give equal total utility values can be rejected at the significance level of 1%. This indicates
that the observation method is a significantly better method for grasping what changes that
could be made to the current system which would increase their utility the most.

PID PC PP PW MC WD sC Analyst
Interview 42,29 39,76 28,23 23,56 16,86 27,98 9,51 9,87
Observation 60,69 56,40 36,48 40,82 18,32 36,48 10,91 29,49
t-test, 2 tail,
pair: 0,0035

Figure 5.2: A 2-tailed, paired, t-tests show that the null hypothesis where the interview and
observation methods give equal amounts of total utility can be rejected at 1% significance
level.

Within the observations, problems which were not viewed upon as problems by the users
were also observed. This meant that more solutions could be implemented which increases
the utils.

Overall the observations gave a better picture of how the system works, which also made
it easier to understand how the models could be changed. Without this knowledge, it could
be hard to understand which programs that could/ could not be altered.

5.2 Which Method To Use

Both of these methods are used within HCI. However, the interview method is used more
for coming up with totally new ideas while the observation method is used for improving
something which is already in use. As seen in Fig. 5.1, the "Better programs" mentions are
much higher within the interview than within the observations, as would be expected since
this method often generates new ideas. On the other hand, the Availability, Difficulties and
Errors are much more visible in the observation where need for improvements more easily
could be seen. Both methods are therefore applicable, but their use depend on what kind of
change that need to be made within the system.

In this case, where the department want to reuse their systems (since they are not the
only ones using them), and the processes of the system should stay the same, it is better to
observe the problems. These observations could then be used to find solutions which keeps
the process intact but fixes the problems around it.

If the whole system needed to be reconstructed, then interviews would be a better option.
However, in order not to make the same mistakes as before, smaller observation sessions with
a user of the system could be used to see which parts that the new system need to avoid.
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5.3 Conclusions

The following table, Fig. 5.3 shows if the goals and research question have been fulfilled /answered:

Detail

Fulfilled?

Goal: Explore whether
observations can help when
modelling an Enterprise
Architecture.

As seen in Fig 5.1, the observations generated more
input. This lead to more proposals for change, that
lead to better implementations which increased the
utility values, See Fig. 5.2, The observations were
also more objective since some users were more
prone to exagerate the problems within the
interviews, while this could be moderated through
the observations.

Yes, it gives higher
utility values.

As-is model: Showing current

data flows through
applications.

The interviews were more useful in describing the As-

is model since obeservations of the whole system

(and understanding this) would take too long time. It

was also difficult to observe all the applications and

information since the users often switched between Yes, through the
them and had local/personal names for them. interviews.

Interview To-be model: a
model constructed by
interviewing users.

The interview To-be model created a good base, but  Yes, through the
generated less solutions without the observations.  Elicitation and
As seen in Fig. 5.1, less base information was Validation
gathered through the interviews. Interviews.

Observation To-be: a model
constructed by observing
users with focus on tacit
knowledge.

Yes, through
The observation To-be model was more dependent  information about
on a pre-existing As-is for the modelling. However, as the As-is model and
seen in Fig. 5.1 more base information was gathered. the observations

This meant that additional solutions could be found. together.

Decision Risk analysis:
showing utility values of the
two models.

Together with key users, utils were added to all the

solutions. These were then multiplied with the

frequency of how often the utility was mentioned

within the content analyses. Since the utilities had

different frequency from the interview/observation Yes, the utility values
content analysis, the percentage multiplied with was were higher for the
different between the methods. observation method.

Interview vs Observation
analysis: analysis of

information from interviews/

observations.

A quick overview of the programs and new ideas for
the system was better to gather from interviews.
Root causes of issues and hidden problems were
easier to gather through observations.

Yes, but neither of
the methods could
show all of the
information needed.

Research Question: What is

the relationship between tacit

knowledge and the utility
value of an architectural
model for an organisational
department studied through
observations with
experienced users?

Yes, the tacit
knowledge improves
the understanding of
a system and its
problems which
increases the utility
value of the solution
models.

Observations generated a lot of information on
problems within the system. The problems could be
experienced firsthand which lead to more ideas on
how these issues could be solved. More, and better
described, solutions lead to higher utility values,
which meant that there was a clear difference
between interviews and the observations which
focused on tacit knowledge.

Figure 5.3: A table describing the fulfilment of goals and the research question.

In order not to repeat the same mistakes as when the current system was first created;
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observations could help identifying what the actual problems are. New architectures should
strive for solving past architectural problems, which is why only building models based on
wishes and information on what works for others will not help. However, only focusing on
the past could limit the creativity of the new system. This is why it is important to see that this
observation method is best suited for systems which need to be improved but not completely
reconstructed.

Aside from which problems that exists, there are also a lot of solutions that can be lost.
During the observations, many of the observed users would explain how previous problems
had been solved and that some solutions were only used by one or two out of all of the
users. This showed to be one of the reasons for the difference in quality of information.
The ones who had constructed their own tools were able to gather more information mainly
because they had more time to do so. This difference was not noticed within the interviews,
even though more mentions of self made tools were made there. It could be due to that the
interviewees did not point out that it was only them that used the tool.

The method Think Aloud greatly helped the observations since the observed both ex-
plained what they were doing as well as what they were trying to achieve. This meant that
an observation, of how far these two statement are, could be made.

Even though the roles are very different, their core problem showed to be the same. They
are in need of structuring how the data is saved and divided between databases, as well as
how to present this data so that the right role sees the right information. While this was noted
within the analysis of the interview it became even more clear during the observations where
it was observed how often work was interrupted due to the lack of information. To mitigate
this problem, the data needs to be structured so that it is easy to access and trustworthy.
Even though the problem cannot be completely fixed, due to that the department handles
new products, it can be handled better within the system. To reduce the time to get back
to work after an interruption; checklists could show exactly where in their process that the
interruption occurred, enabling the user to continue from there.

5.4 Further work

To maximise the result, further studies can be done with different combinations proposed
within this study: observations, interviews together with observations, and interviews with
visual elements.

1. Could observations be used for As-is and give even more information if they were
recorded rather than being noted down?

2. Could shorter (overview) interviews together with observations be used to get the ben-
efits from both of the methods?

3. Could the interviews be formed in such a way that the interviewee both answers how
they work as well as to show this. Would this give the same results as full observations?
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Appendix A
Consent form

o

S,
FKTHE

VETENSKAP
S8 OCH KONST 0%

™
Kungliga Tekniska Hogskolan

Course: DA222X Degree Project in Computer Science and Communication, Second Cycle
INTERVIEWS, OBSERVATION, CONSENT FORM: Adult Participation in interviews and
an observation.

A.1 What is the Research?

You have been asked to participate in interviews and an observation concerning an evalua-
tion of the current applications and information structure. The purpose of these interviews
and the observation is to gain information and insight regarding the usability of the architec-
ture as well as how it can be improved.

A.2 Why have | been asked to participate?

You are a working within the system architecture which is being studied. We would like you
to participate in an observation where your experience in finding information regarding your
work is needed.

A.3 Voluntary participation

These interviews and the observation is voluntary — this means that you do not have to take
part in them if you do not want to, for whatever reason. If any question(s) or subject(s)
make you uncomfortable, you do not have to answer them. You are also free to end your
participation at any time, without repercussions.

A.4 Risks

There are no risks in participating in this test. No information or answer you give will be
traced back to you personally and the recordings we do will be erased after the necessary
information has been extracted.

A.5 Privacy

Your privacy will be protected in such a way that your name will not be mentioned or used
in any report or presentation. The interviews and the observation will be confidential. Your
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name will not be written on any of the interview/observation papers. No information will
be directly quoted from the interviews/observation. The notes from interviews/observation
will be discarded, at the latest, after the study is done by 1st October 2017.

A.6 Recording permission

Please check yes or no on the question below. If you choose to participate in these interviews
and the observation, sign your name at the bottom.

Yes, I want to participate in the interviews of the applications & information.

No, I do not want to participate in the interviews of the applications & information.

Yes, I want to participate in the observation of applications I use for work.
No, I do not want to participate in the observation of applications I use for work.

NAME and DATE



Appendix B
As-Is Models

Through the interviews, 8 different roles within the department emerged: PID, PC, PP, PW,
MC, WD, SC and Analyst.These mainly handle the packaging and showcasing of the prod-
ucts.

The PIDs gather product parts information. As seen in Fig. B.1 this also includes infor-
mation on 3PP that could be used.This data is then manually organised into the right order
within Excel sheets and made available to any that need the information.

license rules & PID % timeplan, product, customers,
export laws production, design site, etc.
L)
NewVersion DL Recieve version info = Create package = Make |nf|0rbr;'13tlon|:(>
info available

A
Combine (O™ fioe (]
connections
3PP Tool Excel sheets
'_(EYS"- (-] Mailer A Powerpoint - X
license Excel Security
i . P tati (]
Service Mail: RFT ———1 ":::tiao:f” Add O Security list O
11 information SEIRREE
DataBase —O) |
Mailing OH——— PPT-file
Status Service Excel-file
WebsiteTool ; ; ﬁ i Doceer
Add o Deviation Handler Add o
information Handle (an] information

service deviations Service

THEDE (9

Figure B.1: As-Is model of information for for PID.

After receiving information on which parts that could be used, PC has a meeting to decide
which parts that should be in the finished product, See Fig. B.2. The parts are checked within
the systems to make sure that they will be available for packaging. This information is then
used to set the lifespan of the complete product. Product information is handed over to
packaging and the package is then sent to another department for testing. It is important not
to forget to announce the new product to both employees and customers.
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Figure B.2: As-Is model of information flow for PC.

The PPs, See Fig. B.3, uses SQL to generate packages. This is the older way of packaging
products, and is used for less complex assemblies. When the code is ready; it is used to create
a model of the package. Another department is then asked to create a customer specific order
which could then be tested. The packages are tested both through homemade testing tools
but also by manual testing at another department.
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Figure B.3: As-Is model of information flow for PP.
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When there are changes within products, or a new product is created, requests for chang-
ing/creating product documentation is made through several input channels, See Fig. B.4.
These are gathered and divided between the documentation writers through another request
system. The writers can then work on their tasks, update the documentation and check that

it looks okay.



30 APPENDIX B. AS-IS MODELS

PE ¢ KanBan Expert Blanning WL Fie PW g
L] — | ' '
Work order 12 Information o= Hand over = Update PITC = Check product =
Gathering infermation M |l changes

! [
WReq - VPT Writio OldWritio
e : UTool
Work Ordel Version PI dit PITC O Edit PITC O
D Service ersion Flan information information CANGE
sErvice service e
guidelines, ref,
FReq ) conventions,
PI (Excel) - LS language
FR Service(O Task Service Mailer Versio
Mailing [~ Change OO
groups Request
QestReq 1 -
Doccer Service
Change (O
Requlest Core Document
Service

Figure B.4: As-Is model of information flow for PW.

The MC, See Fig. B.5, creates pictures of the product by using the production model of the
product. However, these models need to be touched up to be ready for the Surf store. When
the picture is in the right format, it can be added to the database for visual data.
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Figure B.5: As-Is model of information flow for MC.

When a new product has been created, WD adds it and its information to the Surf store,
See Fig. B.6. This is done by checking that the product actually is available through VISI-
BLE, and then checking that it exists in the other systems. Information and pictures of the
product is then added through Input tool to the ED system. The ED system is for structuring
the inputted information as well as storing and uploading the information to the Surf store.
to make the Surf store information available, WebUploader is used. This is to prevent that
information is shared before it has been reviewed.
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Figure B.6: As-Is model of information flow for WD.

Even though Surf store makes information available to the customers, the VisiBox system
shows more detailed 3D pictures of the product. When a new product has been added to Surf
store, a request is made to SC, See Fig. B.7. SC then fetches the product production model
together with the product specification. The task to make the product look perfect is then
divided within the team through tasks and notes. A model is then created and added to the
VisiBox.

sC 2w
Product information .ﬂ
Update 1D M ' “
Vi:lbialit:' - Fetch = Update Team => Create Model > Show Result =
’////—S Information
i ) g0 0
Versio CCreator DataBase —O) KanBan PicCut VisiBox
Requirements Infporr:::t(i;n = Product hatEsis) Edit model () Import O
Specification Service Documents Media
PicBuilder
WEBordie
Oven ® Mailer Constr:.cting m
Product information Moty meeta
Email: xml, ppt
Databases
OLDEE D), THEDB o]

Product
Information

Figure B.7: As-Is model of information flow for SC.

The Analyst, See Fig.B.8, compares data between the Surf store database and the Pricing
tool database to see how many of the products that have prices which are not yet in the store.
When a product has a price, it is manually added to the store’s database.
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Figure B.8: As-Is model of information flow for Analysts.

The main task for the Analyst however is to manually retrieve Excel files from the different

systems which contains data regarding the store.
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EA To-be Models

For most of the models, the package information needs to be secured. This could be done
by a tool which collects information from different databases to show only the information
needed for the specific role, See example Fig. C.1. The central database should have technical
product data while local databases could contain altered data as well as more descriptive data
and plans.

Updating the common product information on all the systems for the Practical Platform
together with a tool that shows role specific information, means that only one system needs
to be checked when looking at the product status.

An automated testing tool could then be used to check if the order has been correctly
created. This tool could also shorten the testing time from days to at most hours. TCT and
OT could be used for testing the packages, See C.3.

The problems for the PIDs were that it took a long time to get a 3PP accepted (requests
from 6 months ago are still pending) as well as gathering information on the products. Up-
loading the information also took a lot of time since every piece of information needs to be
uploaded manually. To fix the 3PP requests, an automated tagging system which could di-
rectly reject requests can be used, See Fig. C.1. The problems with the license, and customer
information is stored for future references. There is a script already for uploading the in-
formation, however, this does not work most of the time. Efforts to improve this should be
made.

PID £
Mew Version 1| Recieve version info = Create package = Make information=>
info available
/ A
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[DataBaze —O)

Status

1

. ]
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Handle & - data

deviahions Technical product
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Figure C.1: To-be model of the information flow for PID after conducting interviews.

Standardised input from PC towards PP to increase understanding regarding the configu-
rations, together with a checklist to ensure the process could be used to secure the packaging
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before testing, See Fig. C.2. Automatic help to create product list and life cycle documents,
and bulletins through InfoTool helps to both create the product but also to announce it.
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Figure C.2: To-be model of the information flow for PC after conducting interviews.

Which parts that should be used for a product should be dependent on statistics if design-
ers cannot choose.

By receiving configuration requests as checklists, See Fig. C.3, it ensures that everything is
implemented. Due to the large amount of changes, a packet comparison service should show
what is new for the package to ensure that the right parts are implemented in the new version.
The SQLGenerator should be able to fetch data from the databases rather than having its own.
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Figure C.3: To-be model of the information flow for PP after conducting interviews.
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When a product has changed, there should be an automatic comparison of what has
changed. The InfoTool, See Fig. C.4 should also be able to at least know which documenta-
tion that has affected the product before and warn that this could have changed. The VPT tool
should be part of the information gathering since this shows information on new versions to
come. Documents with descriptive information should be gathered within a database. Writio
should then be able to import information from the databases directly.
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Figure C.4: To-be model of the information flow for PW after conducting interviews.

There should be a script which runs through all the completed products and check if they

have a picture , See Fig. C.5.
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Figure C.5: To-be model of the information flow for MC after conducting interviews.

If there is a product, which will soon be constructed, requests should be made manually
through the request service. This since some products could be important to show early
towards the customers to ensure as orders as possible. The InfoTool interface should only
show information needed to construct the pictures.

When adding 3PP to the Surf store, the product numbers need to be translated to Waver
AB numbers. There are lists for how this conversion is done; a program should be able to go
through these and convert the products to the right number format, See Fig. C.6. Since new
products which are not yet ready for sale should also be able to be previewed in the Surf store,
they should be able to request pictures. The database for the Surf store supports removing
products fully, but not saving them as resting products. It could be of use to have a resting
mode service for the product so that it can be re-installed in the shop in case of erroneous
removals or reintroduction.
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Figure C.6: To-be model of the information flow for WD after conducting interviews.

Ensuring that all extra information is gathered through the same tool as the base informa-
tion, would ensure the quality of the pictures in VisiBox (See Fig. C.7).

— s Rp
- Product information ) - ~
Update IO S - : .\‘
visibility » Fetch o Update Team => Create Model = Show Result =3
////—S Information
P 5 T
Versio CCreator InfoTool -0 KanBan PicCut VisiBox
REqiEmenT : Product [a] Add task O Edit model (] Import O
- nformation Media
Specification Service
PicBuilder
WEordie
Gz ® Constructing Q
i
Product information Moty meeta
/ Databases

THEDE (9

Product
Information

Altered ranges 8 Technical product
describing text data

Figure C.7: To-be model of the information flow for SC after conducting interviews.

By letting Practical Platform update its systems to ensure the same data in all systems, the
maintenance task disappears from the model, See Fig. C.8. Further, the creation of reports
could be reduced to letting a tool gather the information and output it on a predefined format.
This format is preferably made dynamic in the tool so that it can be changed when the reports
need to be altered.
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Figure C.8: To-be model of the information flow for Analysts after conducting interviews.

This also ensures that sensitive data is not leaked / altered and that the data could be stored

more compact.



Appendix D
Observation To-be Models

Today the information is stored within different kinds of documents. This makes it hard to
find any information and to know if the information is correct. To fix this, the information
should be stored within databases; one database for the technical product data and several
local databases for altered and other data. The data could then be extracted through InfoTool
on the preferred format.

A tool to create/share checklists, where tasks can be assigned to different users who could
be alerted when it is their time to start their task, could help ensure that the process is fol-
lowed. If a task is not finished within time, this should show in the program. It should also
be possible to add personal sub-tasks to the checklist.

New changes and information which need to be shared (e.g. who is responsible for what)
should be shown in the Website Tool. This means that the information is available for any
who needs it. Questions regarding the information should be edited to the Tool so this infor-
mation too is shared.

Testing can be done through the merging of the TCT and OT systems which enables cre-
ation of tests as well as testing them. These tests should check the parts against both the PI
list as well as the price list. Tests are always tested for future data.

By making the PIDs use a common database, changes to formatting and data could be
updated directly for all which need to be changed. 3PP code should be marked within a 3PP
list, See Fig. D.1, this enables more licenses to go through the Tagging Service where it can be
seen if it is alright to use.

Due to a lot of changes, the product lists should show which of the parts that could be
changed.

The Version Script, after updated, can be used to add the versions to the database instead
of adding them manually one by one.
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Figure D.1: To-Be model of information flow for PIDs after conducting observations.

PCs have anew way to add products to EcoTool directly. This should contain the mapping
structure of the product, See Fig. D.2. The checklists will let the next person start their work.
The InfoTool should be able to suggest which parts that should be listed as spare parts.
This, based on parameters used by the PCs as well as from their statuses in Practical Platform.
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Figure D.2: To-Be model of information flow for PCs after conducting observations.

The SQLGenerator program, See Fig. D.3, should get the information from the common
databases instead of using an "Access database". This, since it is cumbersome and too con-
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nected to Excel (Excel need to be closed to save changes in the database).
When creating products in the tool VISIBLE, it should be possible to update the configu-
ration without having to rebuild it.
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Figure D.3: To-Be model of information flow for PPs after conducting observations.

Instead of manually inputting the tickets into tasks in UTool, the ticket programs should
be connected to the tool directly (See Fig. D.4). Tasks could then be filtered out and assigned
to PWs.

to make sure that the changes to the documentation looks right, Writio should be able to
show previews of smaller parts of the text so that it does not take too long to create a test.
Further, new pictures need to be compared to old pictures before being changed.

The base document should be stored in a local database, accessible by the PWs, so that
information could be retrieved while being completed.

Instead of having meetings to check the documentation (since it is often just accepted),
each role should be able to show that they accept through the ChecklistTool. If any changes
need to be made, a meeting should be arranged if not every role accepts the document.

If a Version gets a new release date, it should automatically be moved in the Writio tool.



42 APPENDIX D. OBSERVATION TO-BE MODELS

KanBan Expert %

»
bt}
'\.

I Work order ]jl

W R

I—-( Update PITC =

Planning
] L .
Plan work I:D}—i'| Check product =
\ \ chanaes
WReq -0 WebsiteTool
( Work Order UTool [
Cervi
Ervice Task Service (D
/ CAMGE:
guidelines, ref.
conventions,
language

Versio

QestReq

e —

Change O
Request
Service

Change O
Request
Service

Writio
—
Edit PITC O

information
SEMVICE

S

Figure D.4: To-Be model of information flow for PWs after conducting observations.

Being able to import complete models, See Fig. D.5, the MCs do not have to guess which
parts are missing from the models. A map of all sockets and colours ensure that the pictures

are done according to standards.

The InfoTool should be able to compare data in the databases against pictures in VISIO-
Database to create a list of missing pictures. This means that the MCs do not need to wait for

tasks to create pictures.
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Figure D.5: To-Be model of information flow for MCs after conducting observations.

InfoTool could be used to fetch information on certain formats. This means that the Import
manager should be able to directly fetch information from there and add it to ED, See Fig. D.6.
However, it should first check if the product is already in the ED structure. Pictures should
also automatically be fetched via InfoTool from the VISIODatabase on the right format.

Some documents could be interesting to add to the product in the Surf store, these should
be fetched automatically when a product is added to the ED.It should also give advice as
to which other documents that might be of use. Price lists should also be fetched from the
EcoTool directly to ED when a product is added (changes to price lists are already fetched
automatically).

Since the WD demo different product structures, it need to be easy to remove the ones
which were not chosen. This should be done, with warnings, in the Surf store.

Today the compare tool in Surf store shows an error if two products from different cate-
gories are selected for comparison. Instead it should divide the products within their cate-
gories and compare the products in the same category.
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Figure D.6: To-Be model of information flow for WDs after conducting observations

A map of sockets and colours, See Fig. D.7 ensures the quality of the pictures that the SCs
create are on an equally high level.

Using the ChecklistTool ensures that the teams of SCs know what to do, and when. This
minimises the risk that two teams work on the same pictures.
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Figure D.7: To-Be model of information flow for SCs after conducting observations

By letting the Statistics tool store the information in a Local Database, See Fig. D.8, only
the new data needs to be fetched from the different systems, speeding up the creation of a
report. There is already a sketch of how such a database could look.

The automation of the analysis and the information sharing between systems makes sure
that the updates are timely. How these are structured should be written down in an architec-
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Figure D.8: To-Be model of information flow for Analysts after conducting observations.
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Appendix E
ArchiMate Language and Abbreviations

The Archimate language has three layers: business, application and technology. These also
have a passive structure (objects), behaviours (services) and an active structure (actors/components).
It is a high-level modelling for structuring an architecture within a domain and between do-
mains. It is also a basis for visualisation and analysis.

For more information, See Lankhorst [20] and ArchiMate®) 3.0 Specification. [2].

E.1 Business Layer

The business layer is typically the top-most level of an architecture. Its components are of-
ten a yellow colour. It consists of: Business services, business processes, business functions
(as specialisations of behavioural elements), actors and roles (as business specific active struc-
ture elements), and business objects (as passive structure elements.The components that have
been used from the business layer which has been used within the As-is and To-be models
can be seen in Fig. E.1.

Business 1 ) Business =» . :
Event T Business Object
Business () Business [’ﬁ] Business (O
Collaboration Function Service

Business Actor %

Figure E.1: The components within the business layer that has been used within the As-is
and To-be models.

The structure of the business layer refer to the organisation’s structure in terms of the
actors which make up the organisation of their relationships. The central structural concept
is the business actor.

E.1.1 Business Actor

The business actor, See Fig. E.1, is an organisational entity capable of performing behaviour.
This may be an individual person (customer/employee) or a group of people and resources
with permanent status within the organisation, e.g. department and business unit.

E.1.2 Business Collaboration

The business Collaboration, See Fig. E.1, is an aggregate of two or more business roles that
work together to perform collective behaviour. Does not have official, permanent, status
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within the organisation. Aimed at specific interaction or set of interactions between roles.
Commonly unnamed.

E.1.3 Business Object

A business object, See Fig. E.1, is a passive element that has relevance from a business per-
spective. It represents important "informal" or "conceptual” elements for the business do-
main. Generally it is used to model an object type (UML class) where several instances may
exist within the organisation. It does not trigger or perform processes (it is passive). It can be
created /read /written by business processes/functions/interactions/events/services. It can
have many different representations, for e.g. Messages and Administration.

E.1.4 Business Service

A business service, See Fig. E.1, is a service which fulfils the business need for customer
(internal/external). Internally it is realised by business behaviour (business process, business
function, business activity, business interaction).

E.1.5 Business Process

The business process, See Fig. E.1, is a behaviour that groups behaviour based on an ordering
of activities. It is intended to produce a defined set of products and services. A "customer-to-
customer process" could be internal customers (sub-processes).

E.1.6 Business Function

A business function, See Fig. E.1, is a behaviour element which groups behaviour based on a
chosen set of criteria (typically required business resource and/or competences). It could be
required skills, capabilities, resources, and application support. It has a potential many-to-
many relation between functions and processes.

E.1.7 Business Event

Business events, See Fig. E.1, are something which happens (internally/externally) and in-
fluences behaviour. Mostly, it is used as something that triggers behaviour, but also as some-
thing that interrupts a process. It is instantaneous, it does not have a duration. It may orig-
inate from the environment or internal events generated by other processes in the organisa-
tion.

E.2 Application Layer

The application layer is the middle layer of an architecture. Its components are often a blue
colour. It consists of: application components, application collaboration, application inter-
face, application function, data object, application service, and application interaction. The
components used within As-is and To-be models can be seen in Fig. E.2.
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Figure E.2: The components within the business layer that has been used within the As-is
and To-be models.

The application services can be used by business behaviour. Application interfaces used
by business actors and roles. There is a support relation between the application and business
layer.

The data objects can realise business objects; this means that data objects are an electronic
representation of the business object. There is an implementation relation between the appli-
cation and business layer.

E.2.1 Application Component

An application component, See Fig. E.2, is a modular, deployable, and replaceable part of the
system that encapsulates its contents and exposes its functionality through a set of interfaces.
It is used for any structural entity in applications, sub-applications, and informal systems. It
is similar to UML components.

E.2.2 Application Collaboration
An application collaboration, See Fig. E.2, aggregates two or more application components
that work together to perform collective behaviour.

E.2.3 Application Interface

Application interfaces, See Fig. E.2, are points of access where applicant service is made
available to a user/another applicant component used to access functionality of a compo-
nent. Modelled into "application-to-application" interfaces (internal application services),
"application-to-business" interfaces/user interfaces (external application services).

E.2.4 Data Object

The data object, See Fig. E.2, is a passive element suitable for automated processing.

E.2.5 Application Service

The application service, See Fig. E.2, is a service that exposes automated behaviour. It pro-
vides a way to describe explicit functionality that components share with each other and
functionality that they make available to the environment.
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E.2.6 Application Function

An application function, See Fig. E.2, is a behaviour element that groups automated be-
haviour which can be performed by an application component (internal behaviour of an ap-
plication).

E.2.7 Application Interaction

Application interactions, See Fig. E.2, are behaviour elements that describes the behaviour of
an application collaboration. It is an external behaviour from the perspective of each of the
participating components, but it is internal to the collaboration as a whole.

E.3 Technology Layer

The technology layer is the bottom layer of an architecture. Its components are often a green
colour. It consists of: node, infrastructure interface, device, system software, network, ar-
tifact, infrastructure service, and infrastructure function. The components used within the
As-is and To-be models can be seen in Fig. E.3.

I Arifact [ System (O
|_ _| Software

Figure E.3: The components within the business layer that has been used within the As-is
and To-be models.

E.3.1 Artifact

An artifact, See Fig. E.3, is a physical piece of data that is used or produced in software
development processes, or by deployment and operation of the system. It shows how logical
application components are realised by physical components.

E.3.2 System Software

System software, See Fig. E.3, are software environments for specific types of components
and objects that are deployable on it. These are on the form or artifacts.

It is a specialisation of a node that is used to model software environments in which arti-
facts run (e.g. OS,J2EE application server, COBRA ORB, database systems, workflow engine
COTS software like ERP or CPM packages). It is also used to represent communication mid-
dleware. It is usually combined with a device representing hardware environment from a
general node.

E.4 Relations

The arrows within the architectural models, See Fig. E.4, show what kind of relationship
there is between the components.
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Figure E.4: The components within the business layer that has been used within the As-is
and To-be models.

E.4.1 Assignment Relation

The assignment relation, See Fig. E.4, links units of behaviour with active elements (e.g. roles
and components) that perform them, roles with actors that fulfills them, or artifacts that are
deployed on nodes.

E.4.2 Used by Relation

The used by relation, See Fig. E.4, models the use of services by a process, function, or inter-
actions and the access to interfaces by roles, components, or collaborations.

E.4.3 Association Relation

The association relation, See Fig. E.4, models a relation between objects that is not covered by
another, more specific, relationship.

E.4.4 Access Relation

The access relation, See Fig. E.4, models the access of behavioural concepts to business or
data objects.

E.4.5 Triggering Relation

A triggering relation, See Fig. E.4, describes the temporal or casual relations between be-
havioural elements, interactions, and events.

E.4.6 Flow Relation

Flow relations, See Fig. E.4, describes the exchange or transfer of for e.g. information, goods,
or value between processes, functions, interactions, and events.

E.4.7 Junction Relation

A junction, See Fig. E.4, is used to connect dynamic relations of the same type. It can be used
to model splits or joins of triggering/flow relations.
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E.5 Abbreviations

All of the names and abbreviations have been changed on the request of Waver AB.

PID - Product Information Documentation, gathers information about products and their
parts

RPT - Request Product Tool, a tool where new products can be requested.

PPT file - A Power Point presentation file.

3PP - Third Party Product.

Doccer - A tool where documents can be added and shared.

THEDB - The main database of the company.

PC - Product Controller, controlling the products

PPC - Product Part Creators, controlling the product parts

OTTool - Order Testing Tool, tests the orders (done manually by another department).

KS - Key Service, creates keys

LIST - License Information Service Tool, creates keys for licenses (done manually by another
department).

CPH - Create Price Handler, handles the acceptance of new prices and checks their validity.
PI - Product Information

EcoTool - Economy Tool, handles the prices of products.

EcoSysTool - Economy System Tool, contains specifications for lifespan and prices of the
product.

VISIBLE - A tool for making the product visible to the other systems. If a tool is added to
another part of the system, but is not within VISIBLE, it will not be shown in that system.
PP - Product Programmer

TODO Excel - An Excel with things to do.

SQLGenerator - Generates SQL code needed for the products to be packaged.

CSO - Customer Specific Order.

OT - Order Testing, for testing orders.

TCT - Test Creator Tool, for creating order tests.

ED - Edit Database, for editing the database of the Surf Store.

HelpSU - Helps You, a tool for reaching the Order Testing Tool.

PW - Product Writer

PIE - Product Information Expert.

AFO - Analysing For Order, an analysis of the order.

AD - Analysis of Data, an analysis of the product.

WReq - Work Request, requests to write about a product.

FReq - FR Requests, requests to write for FR.

FR - Future Requests, requirements for future products.

QestReq - Change Requests, for changing the information about the product.

VPT - Version Planning Tool, for planning how the product will be built.

PITC - Product Information Text Creato, creating product information text.

Writio - A tool for writing product documentation.

OldWritio - An old tool for writing product documentation.

Versio - A tool for quickly sending small requests to change product information which is
incorrect. This tool marks where the information is wrong within the document.

UTool - You Tool, a tool for managing the users information and requests.

CANGE - Conventions and IANGuagE, guidelines for how to write product information.
MC - Media Creator

CCreator - CAD Creator, handles CAD pictures.

Oven - Where the CAD pictures are built.
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OLDIE - The old main database.

Pictura - Tool for modifying pictures.

Picbuilder - Picture builder, Tool for adding parts to the picture.
PicCut - Picture Cut, for cropping images.

Pictura?2 - The new tool for modifying pictures.

VISIODatabase - A database for visual media.

stp - file format

WD - Web Developer

PCD - Product Controller Database, the old version to sell products.
GIT - General Information Tool, for collecting the product structure for sell-able products.
SC - Showcase Creator

WBordie - vitual White Board tool.

Noty - Tool for creating and saving notes.

VisiBox - Tool for showing 3D pictures of the models.
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