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Relacom Defense suffers from a lack of a uniform IT system. They also have an old IT
system, called @Tender, which contain unsolved bugs, usability issues and the IT
system is currently not supporting the users to work in an effective way. This IT
system needs to be replaced and integrated with the other IT systems in the
department. To find the requirements of this future IT system, a user centered
approach was established. Interviews and observations based on the departments
own project flow model were done in order to learn the current systems and to
learn how the users use the systems on a daily basis. Vision seminars were conducted
in order to find more requirements of the future system and to create a vision of
how future work in whole could and should look like. A specification of requirements
was created and provided a foundation for continued work with creating paper
prototypes of the user interface of the future system. The developed paper
prototypes were evaluated in cooperation with the end users. When user acceptance
was reached, more detailed prototypes were developed and evaluated in cooperation
with end users. The specification of requirements and the prototypes of the user
interface is a foundation for future development and implementation of the system.
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Populärvetenskaplig sammanfattning
Relacom är ett stort globalt företag som finns i 17 länder runt om i världen. Relacom Defense
är en mindre avdelning på företaget med tjugotalet anställda. Baserat på ett mångårigt
samarbete med Svenska försvaret och FMV, erbjuder Relacom Consulting ett stort utbud av
tjänster inom tele- och datakommunikation specialanpassade för exceptionella behov. De
arbetar bland annat med förbättring och utveckling av stom- och accessnät, integration av
data- och telenätet och har en gedigen kompetens vad gäller IP- och kretskopplad telefoni.
I sitt dagliga arbete använder personalen på avdelningen en mängd olika IT-stöd och
applikationer. Bland en mängd standardsystem som till exempel Microsoft Office har
avdelningen ett skräddarsytt IT-stöd för materiel- och tidsplanering av olika projekt. ITstödet, som är utvecklat på slutet har mycket att önska gällande användbarhet och det finns
mängder av olösta buggar och IT-stödet stöder inte användarna på ett sådant sätt så att de kan
arbeta på ett så effektivt sätt som möjligt.
För att samla in de krav som ställdes på det nya IT-stödet och för att lära sig nuvarande ITsystem och arbetsprocesser på avdelningen så infördes en användarcentrerad systemprocess.
Inom ramarna för denna process så gjordes intervjuer och observationer av användarna i deras
dagliga arbetsmiljö. Ordningen på intervjuerna och observationerna baserades på
avdelningens egen projektmodell från början till slutet i ett typiskt projekt på avdelningen . En
användar- och uppgiftsanalys utfördes för att identifiera de olika rollerna i ett projekt samt
vilka uppgifter de utförde. Sex viktiga användarroller och tre viktiga dokument identifierades
i denna process. Förbättringspotentialer i projektmodellen och i användarnas sätt att arbeta
identifierades och lades till i den kravspecifikationen som skapades.
I nästa steg utfördes målbildsarbete för att specificera den framtida verksamhet som man vill
att det framtida IT-stödet skall stödja. Om inte detta görs riskerar man att missa
förbättringspotentialer i till exempel arbetsprocesser. Den bildade arbetsgruppen med
personer från avdelningen arbetade med att analysera dagens situation genom att diskutera
vad som var bra och dåligt med dagens arbetssituation. Arbetsgruppen diskuterade även
framtiden och genom skapade scenarier på en framtida arbetssituation fick gruppen fram en
mängd krav på ett framtida IT-stöd.
Arbetet fortlöpte med att analysera och organisera de krav som hade samlats in i föregående
faser. En kravspecifikation skapades som låg till grund för prototyparbetet som skedde

härnäst. Ett användargränssnitt av ett framtida IT-stöd visualiserades genom
pappersprototyper som sedan testades på slutanvändarna. Den ena av de två delarna av
papperssystemet testades genom en interaktiv pappersprototyp där användaren fick lösa
typiska arbetsuppgifter i pappersprototypen. Detta moment avslöjade en del
förbättringsmöjligheter i prototypen som åtgärdades. Den andra delen av det framtida ITstödet testades genom en så kallad storyboard, där pappersprotyperna sattes upp på en vägg
och tillät slutanvändarna bli guidade genom prototyperna och möjlighet att ge feedback. Även
detta moment avslöjade en del förbättringsmöjligheter i prototypen som åtgärdades.
När sedan pappersprototyperna ansågs färdiga utvecklades mer systemnära prototyper i
programmet Photoshop. Syftet var att få prototyperna att likna ett framtida IT-stöd så mycket
som möjligt. Även dessa prototyper testades på användarna genom en storyboard där
prototyperna förbättrades genom feedback från användarna tills de ansågs färdiga.
Kravspecifikationen och prototyperna som skapades i detta examensarbete kan ligga till grund
för en framtida implementation av IT-stödet.
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Glossary
Recognition protocol

A protocol created by the project planner that contains information
regarding the project found during recognition of the work site.
The protocol can be seen as a first agreement between the client
and the supplier of what is about to be done in the project.

Technical protocol

A protocol that contains all the information in the recognition
protocol and a material list of the material that is supposed to be
used in the project. The technical protocol is used by the workers
in the field as a work description.

Job estimate

A document that is given to the client that presents the costs of the
project.

Recipe

A unit of different times and materials that together form a
working moment. The unit is also tied to a cost that is a summation
of the times and materials in the unit.
A system consists of several recipes.

Chapter: Glossary

System
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1

Introduction

Computers are today a natural element in the society and in companies. 96% of the big
companies (at least ten employees) use personal computers, work stations or terminals and
almost every computer is connected to the Internet. The enterprises’ expenditures on software
in Sweden in 2008 were over 15 billion SEK. (Statistiska Centralbyrån, 2010). With these
facts in hand it is not rash to claim that the computer market today is huge.
With the number of users and sum of investments in mind it is simple to say that usability is
an important factor in system development projects. Usability is in fact strongly tied to costs.
Assume that 66% out of 4.2 million computer users would spend ten minutes less solving a
certain task. This would mean that the companies would save more than ten million working
days a year. A study from the company Cap Gemini shows that this hypothetical example is
realistic. (Gulliksen & Göransson, 2002). In terms of money this calculation would mean
huge efficiency opportunities in developing software that is effective, stable, minimizes
errors, are usable etcetera.
IT development projects are known to often be delayed, to be more expensive than expected
and even sometimes to be cancelled without any results made (Gulliksen & Göransson, 2002).
The Standish Group have in the CHAOS report found out that only 16.2% of the IT projects
in the study were successful, 52.7% of the projects were completed but exceeded the budget
and time estimate and offered fewer features and functions than was originally specified and
31.1% of the projects were cancelled. The three most important aspects found in successful
projects were user involvement, executive management support and a clear statement of
requirements. (The Standish Group, 1995).

1.1

Background

Relacom is a global supplier of network services represented in 17 countries around the

homes, in offices and on networks.

Chapter: Introduction

world. Their business concept is to provide exceptional, field-managed network services at
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The department Security and Defense within Relacom Consulting have many years of
experience based on cooperation with the Swedish Military and FMV1. Relacom Consulting
offers a number of services within the area of tele and data communication and the consulting
services are entirely customized to satisfy the needs of the client. Relacom Consulting plan
and calculate rebuilding and enlargements of core and access net and take care of project
management, planning, logistics, purchases, installation, implementation and documentation.
To work efficiently, the department has developed a project model that describes the progress
of a project from start to finish during all the stages in the project life cycle, including
responsibilities of the different roles in the project, different documents that are to be
produced and so on. Some parts in the project life cycle are supported by different standard IT
systems such as Microsoft Word, Microsoft Excel and Microsoft Outlook. Other parts are
supported by an IT system produced by the Swedish military and another, for the department
customized IT system called @Tender. This IT system is a customized tool to suit the needs
of the department within the areas of warehouse management and project planning of material
and time estimations of the different operations for installation and deployment.

1.2

Problematization

The current organization suffers from a lack of a uniform IT system. The use of a number of
different IT systems that are not properly connected with each other prevents the local
management from having a necessary overview of the progress and status of the different
projects. This affects the ability to meet the decided time frame in projects which in turn
causes disappointed customers when the projects are delayed. It also prevents the local
management to plan available resources, that is to say the workers in the field, which results
in a lack of available resources when the project is about to start. To partly solve this issue
and to improve the possibility of having an overview of the different projects in the
department, an integration of Microsoft Project 2010 is planned which is an IT system for
project management.

fix in 2001. The application is developed in Microsoft Visual Basic and is using a Microsoft
Access 2003 database. The department is planning an upgrade from the Microsoft Office
2003 platform to the Microsoft Office 2010 platform including implementing Microsoft
1

FMV = Försvarets Materielverk

Chapter: Introduction

The oldest IT system in the department, @Tender, is a customized IT system with the latest

3

User centering, but what for?
Project Server in the organization. Currently @Tender is not supporting an upgrade from
Microsoft Access 2003 to Microsoft Access 2010. The IT system has a lot of usability issues,
contains a lot of unfixed bugs and is currently not supporting the users to work in an efficient
way.
The department has launched a project to evaluate their current situation, especially the IT
system @Tender and to define their future work situation. Based on that definition and
requirements from the users, the project should aim to design and develop a new IT system
that can replace the old IT system, @Tender, that meets the current demands and needs in the
areas of usability, surrounding IT systems and safety.
Initially the project consisted of four thesis workers, including this thesis, and resources from
the department. The focuses of the other theses were security, programming and database
modeling.

1.3

Purpose

This Master’s Thesis is a part of the initiated project and the purpose of this thesis is to:


Describe and analyze the current work situation, identify the need for changes in the
organization and form a vision of the future work situation.



Find the requirements the current organization and users have on the future IT system
to make a future development of the same system easier.



Design a prototype of the user interface in the future IT system that meet the
requirements of the organization and users to make a future development of the same
system easier.



In general ensure that the project is a usage-centered process in order to meet the
demands of the users of the future IT system.

1.4

Previous work

probability that there is an IT system that exactly suits the need of the department is very low
but two IT systems that, with some modifications, probably would fulfill the requirements of
the department are presented below. A solution from a different department in the company

Chapter: Introduction

A lot of IT systems on the market offers warehouse and project management features. The
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with similar work tasks and some knowledge about the department’s largest competitor’s IT
system is also presented.

1.4.1

Openbravo ERP

Openbravo ERP is a web-based open source ERP2 system. It offers a lot of functionality
within Warehouse and Project Management. The warehousing features offers defining the
warehouse structure of the organization to unit level. Other features are inventory planning,
reports of movements, arrivals/departures and so on. (Openbravo, Openbravo ERP :
Warehouse Management, 2010).
Openbravo offers management of budgets, phases, tasks, expenses and purchases related with
each individual project. (Openbravo, Openbravo ERP : Project and Service Management,
2010).

1.4.2

Trimergo B2

Trimergo produces ERP solutions for project driven organizations of all sizes. Trimergo B2
coordinates and integrates project planning with materials, capacity and engineering ensuring
that projects are delivered on time and within budget. Trimergo B2 has been developed in
close cooperation with SAP and provides complete integration with SAP Business One3.
(Trimergo, 2010).

1.4.3

Relacom @office

Relacom @office provides solutions within telephony, IT, data communication and security
for companies and organizations. The solutions provided by Relacom @Office are similar to
the solutions provided by Relacom Defense but are aimed for the office market with other
materials used.
In Relacom @office an own developed Microsoft Excel application is used for project and
material planning. The application has features for material planning, costs, time estimates,

2

Enterprise Resource Planning
An integrated enterprise resource planning system written and distributed by SAP AG for business software
requirements of small and medium sized enterprises
3

Chapter: Introduction

job estimates and so on for a project. (Fornesten, 2010)
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1.4.4

Competitors

One competitor of Relacom Defense, whom provides the same service to the same client are
using an own developed Microsoft Excel application for project and material planning.

Chapter: Introduction

(Kvick, 2010).
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2

Theory

This section covers the different theories used for this master’s thesis. The theories used are
different areas of user centered design including procurement competence, usability, user
centered design, user and task analysis and the system development process. The theory
section also covers visions of future work, paper prototyping and Nielsen’s ten heuristics.

2.1

User centered system design

2.1.1

Procurement competence

The concept procurement competence is often mentioned as a condition to develop a usable
system (Gulliksen & Göransson, 2002). Procurement competence can be defined as:
The ability to plan, formulate, communicate and survey a purchase of a system and system
development projects from a perspective as sees the activities in terms of activity level and
potential, and development. Benefits for the user and usability are necessary but not enough
for a well-being organization with productive, effective and satisfactory users. (Borgström,
Artman, & Holmlid, 2001)
In the process of purchasing a new IT system it is not rare that the purchaser does not realize
his limitations in the area and tries to write his own requirements specification rather than
hiring a consultant that is an expert in the area. Suppliers report that it often happens that
customers hire them for a development project but no requirements specification is written
and thus the supplier himself has to write it. When the system later on is delivered a conflict
often occurs if the system does not live up to the expectations of the customer. (Gulliksen &
Göransson, 2002)
The Standish Group has come to the same conclusion in the CHAOS report. A clear
requirements specification is ranked as the third most important factor for a successful

finally the largest factor for why a project is impaired and ultimately cancelled. (The Standish

Chapter: Theory

software development project, the second largest factor for why a project is challenged and
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Group, 1995). It is therefore easy to draw a conclusion that the existence of a clear
requirements specification in a software development project is of great significance.

2.1.2

Usability

Usability is a concept known by most people but with very many different and unclear
definitions. One out of many definitions is the ISO-standard developed by IBM among others.
The ISO standard 9241-11 describes usability as the following:
“Extent to which a product can be used by specified users to achieve specified goals with
effectiveness, efficiency and satisfaction in a specified context of use” (ISO 9241-11, 1998)
The advantage with this definition of usability is that it describes usability as a measurable
quantity. It is possible to compare a developed product and claim that it is a few more percent
more usable than its predecessor. But it is important to consider usability as a relative concept
rather than an absolute one. (Gulliksen & Göransson, 2002).
Another concept often used in these contexts is that a system shall be easy to use. This
concept is similar to another ISO standard that describes the quality of software:
“A set of attributes of software which bear on the effort needed for use and on the individual
assessment of such use by a stated or implied set of users” (ISO 9126-1, 1991)
However, the attributes of specific software are not measurable out of the context of the use of
the software. It is not possible to measure if software is usable if it is not known what the
software is intended to be used for. A product only has the capacity to be used by specific
users that performs specific tasks in a specific environment.
Many authors have suggested definitions and categorizations of usability. Some kind of
consensus seems to exist in the view of usability. Jacob Nielson have categorized the term of
usability into five attributes (Nielsen, Usability Engineering, 1993):


Easy to learn. To let the user get started with the work quickly.



Effective to use. When the user has learned the system he shall be able to work



Easy to remember. It shall be possible to return to the system after an absence and still
be able to recall how it works.

Chapter: Theory

effectively.

8

User centering, but what for?


Few errors. The user shall be able to make as few errors as possible. If the user still
makes an error he shall be able to return to the situation before he made the error.



Subjectively pleasing. It shall feel pleasant and appealing to use and work with the
system.

2.1.3

User centered design

The authors Gulliksen and Göransson have defined the user centered system design as a
process that focuses on users and usability throughout the entire development process and
which continues during the entire life cycle. It is based on the following key principles
(Gulliksen & Göransson, 2002):


User focus – the goals of the activity, the work domain or context of use, the users’
goals, tasks and needs should early guide the development.



Active user involvement – representative users should actively participate, early and
continuously throughout the entire development process and throughout the entire
development process and throughout the system lifecycle.



Evolutionary systems development – the systems development should be both
iterative and incremental.



Simple design representations – the design must be represented in such ways that it
can be easily understood by users and all other stakeholders.



Prototyping – early and continuously, prototypes should be used to visualize and
evaluate ideas and design solutions in cooperation with end users.



Evaluate use in context – baselined usability goals and design criteria should control
the development.



Explicit and conscious design activities – the development process should contain
dedicated design activities.



A professional attitude – the development process should be performed by effective
multidisciplinary teams.



Usability champion – usability experts should be involved early and continuously



Holistic design – all aspects that influence the future use situation should be
developed in parallel.

Chapter: Theory

throughout the development lifecycle.
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Processes customization – the user-centered systems design process must be
specified, adapted and/or implemented locally in each organization.



A user-centered attitude should always be established.

2.1.4

Usability design

The process for usability design is divided into three main parts: Requirements analysis,
evolutionary development – iterative design and deployment. (Gulliksen & Göransson, 2002).

Requirements analysis
This phase is used for big changes regarding functionality, the work tasks of the users, user
groups and so on. Since requirements and demands will change during the development
phase, the requirements analysis has to be returned to several times. The focus during this
phase lies on business and organizational goals, user goals and work tasks. (Gulliksen &
Göransson, 2002).
Some organizations have established business processes which could be used to analyze the
requirements for future software. The foundation of the user centered work is to obtain a deep
understanding of the users whom are about to use it. Studying the user’s work place and
interviewing the people involved is really important for the understanding of what kind of
system that needs to be developed. (Gulliksen & Göransson, 2002).

Evolutionary development – iterative design
This phase contains three different parts: Conceptual design, interaction design and detailed
design. The development of the system “grows” and becomes more and more detailed. The
phase starts with producing scenarios which helps to produce different design solutions. These
scenarios are produced in cooperation with the users. (Gulliksen & Göransson, 2002).

Deployment
Deployment is about introducing the system in the organization and getting it running. The
users should receive education and manuals and other documentation should be available.

Chapter: Theory

Support must also be available. (Gulliksen & Göransson, 2002).
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2.1.5

User, task and information flow analysis

Since the system developer is not the typical user of the system he is developing he has to
understand what kind of tasks the users are solving and how they are solving them before he
starts developing the system. Otherwise, the system would probably not meet the
requirements and expectations of the users. Understanding the potential users, what tasks they
are solving, the environment they are working in and the organization is the key to the entire
system development process. (Gulliksen & Göransson, 2002).
The best way to collect the knowledge about the users and their work situation is to study and
interview them and basically live or work in their environment. This gives the knowledge that
is needed about the users’ work condition, user categories and other preconditions. (Gulliksen
& Göransson, 2002).

User analysis
The user analysis should answer the question of who the users are for the system that is about
to be developed and what characteristics that separates the different categories of users. It is
very important to take the differences between the users into consideration when the system is
developed. (Gulliksen & Göransson, 2002).
The user analysis could answer questions of characteristics of the users in the following areas:


Experience of solving the tasks



Education



Computer skills



How the software is supposed to be used



Environment

The user analysis could be done in many different ways as surveys, interviews and
observations. (Gulliksen & Göransson, 2002).

Task analysis
them. The analysis should answer questions of the type (Gulliksen & Göransson, 2002):


Why is the user performing this task?

Chapter: Theory

The task analysis can show what tasks the users are performing and how they are performing
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How often?



How long time does it take?



What tools are the users using to solve the task?

To develop a useable system it is important to produce a thorough task analysis. The analysis
is the foundation for what tasks the users should be able to solve using the software. If the
software does not support the solving of the tasks, it will not be used. A common scenario is
that the software is developed with too many and unnecessary functions that result in that the
users have trouble finding the functions they need. A good analysis could reduce the size and
complexity of the system. (Gulliksen & Göransson, 2002).
The task analysis can be done in many different ways such as structured interviews and
observation interviews. (Gulliksen & Göransson, 2002).

2.1.6

System development process

To ensure a user centered design a system development method that is both iterative and
incremental should be used (Gulliksen & Göransson, 2002). Scrum is an example of such a
method.

Scrum
Scrum is a development method that is a member of the agile development methods. They are
a set of work methods and tool boxes aimed at (Softhouse, 2010):


Improving the ability to respond quickly to needs and requests from the market



Cutting down waste and waiting periods



Reducing employee stress while simultaneously increasing productivity.

Scrum is based on sprints – that is a focused effort toward fixed goals for a 30-day period.
Roles
The scrum team

people that are both problem solvers and designers. It is up to the team members to arrange
the work and distribute the assignments. There are no set project roles but everyone should be

Chapter: Theory

This is the team performing the actual work. The team normally consists out of five to nine
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able to swap tasks with another member. A consequence of this is that no individual member
is an expert in a specific field. (Softhouse, 2010).
Product owner
He is the voice of the customer which ensures that the Scrum team works with the right tasks
from a business perspective. He is the one responsible for the product backlog, a to-do list
where all the specifications are located and prioritized according to how profitable they are
deemed to be. (Softhouse, 2010).
Scrum master
He is a combination between a coach, fixer and gatekeeper. He meets with the scrum team
every day in a brief meeting, called daily scrum. When someone wants to discuss with the
scrum team the scrum master tries to ensure that the designers are disturbed as little as
possible in their work. The scrum master’s perspective of work is here-and-now. The focus of
the scrum master is to provide the team with the best possible circumstances for
accomplishing the goal established in the sprint. After the sprint the scrum master holds an
evaluation meeting with the scrum team to exchange experiences and conclusions. The
purpose of the meeting is to improve the knowledge of the team and strengthen the motivation
until the next sprint. (Softhouse, 2010).
Process
Creating a backlog
The Product owner is responsible for all the requests and specifications that is the basis of the
changes of the product. This can for example be bug fixes and new functions. First, the goal is
defined and then it is broken down into segments. Each segment should create business value
and be sub-deliverable. (Softhouse, 2010)
The product owner is responsible for making a prioritized list which presents in what order
the changes should be made and delivered. The list should be arranged according to how the
market demands and customer requests change over time. When a new sprint is started the
product owner freezes the top items on the list and summons the scrum team to a meeting.
Chapter: Theory

(Softhouse, 2010).
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The sprint phase
The Scrum method is based on a sprint, a 30-day period where the team works toward fixed
goals. The first day is used to create a sprint backlog where the task and required time is
determined. After this has been done the Scrum team works under its own responsibility and
if the group has been properly composed, the work will be self-organized. (Softhouse, 2010).
Daily scrum
At the same time every day the scrum team and the scrum master have a brief meeting. The
purpose of this meeting is to eliminate all the obstacles for the group so that everyone in the
group is aware of the progress of the project. Every person in the scrum team should answer
three questions:


What have I done since the last meeting?



What will I do between now and the next meeting?



Is there anything preventing me from doing what I have planned?

The first two questions serve to give all the people in the scrum team a complete insight into
the progress of the project. The last question serves to raise problems that have to be solved.
Anyone may attend the meeting but only the scrum master and the team members may speak.
(Softhouse, 2010).
Demonstration and evaluation
In the end of each sprint the team holds a demonstration where the functioning software is run
in the presence of a larger group that consists of the product owner, user and representatives
of the corporate management. This is the basis for the evaluation meeting that is also the

Chapter: Theory

starting block for the next sprint. (Softhouse, 2010).
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2.2

Visions of future work

2.2.1

About visions of future work

Introduction
The purpose with visions of future work is to develop a concrete vision of how future work
could and should look like. The method is based on the following ideas (Johansson, Olsson,
Gulliksen, & Sandblad, 2007):


To develop new software that supports future work, the future work first has to be
specified. Thereafter, one could move on and specify requirements on appropriate and
useful software. New software should not be created to support the existing work
situation, but the future work situation. If the potentials for improvement are to be
used, the possibilities to change the work situation in other aspects should also be
included, for example work processes and the work organization.



The work has to been treated as a whole process. The organization, work processes
and software form an entire process that needs to be handled.



When working with making changes it is important to create a consensus in the
organization as to where you are heading and what will happen from here on. Not
everyone has to agree but at least everyone should be aware of what is going on.



If the technical system development should work, a stabile foundation has to be
created for upcoming requirement, ordering, development and implementation work.

Main features in practical visions of future work
The foundation for practical vision of future work is to let one or several work groups with
experienced co-workers start with some prerequisites and thereafter somewhat freely work
with describing and analyzing today’s work, identify demands of changes and formulate their
vision of good and effective work. The vision of future work should be formulated partly as a
series of important factors that should characterize the future work as more concrete and with

done the work can proceed with developing requirements and prototypes for the future work
and the software. (Johansson, Olsson, Gulliksen, & Sandblad, 2007).

Chapter: Theory

assembled descriptions (scenarios) of what work could look like in the future. When this is
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The visions of future work are primarily done in a series of vision seminars or work meetings.
In a vision of future work is important to relate requirements of new technical systems to
something concrete. The risk is otherwise that the requirements are developed from today’s
work situation and thus the potential that exists in changing the organization remains unused.
(Johansson, Olsson, Gulliksen, & Sandblad, 2007).

Figure 1: The principle for visions of future work (Johansson, Olsson, Gulliksen, & Sandblad, 2007)

The results of visions of future work
The purpose with visions of future work may vary, but it can be very detailed and it can be a
foundation for the system development and requirement process.
In the basic shape of the visions of future work the following document could be important

1. Strategical starting points and prerequisites
2. Aspects

Chapter: Theory

(Johansson, Olsson, Gulliksen, & Sandblad, 2007):
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3. Scenarios

Prerequisites for successful visions of future work
The use of visions of future work could lead to better results of the IT development and
increased commitment in the work of changing the organization. Some important success
factors are (Johansson, Olsson, Gulliksen, & Sandblad, 2007):


A distinct desire to put the co-workers, the future effective work and good working
environment in focus for the development. Everyone affected has to be in for the basic
values that this means.



That there exists a committed work in the work group. The persons in the work group
must take interest in the assignment.



That there are enough resources to perform the process, for example the persons that
are assigned to the work group have reasonable conditions for the work. The work
must also be supported from the local management and co-workers.



The work and the result that is produced by the work group must be deeply rooted in
the organization. The result of the work must be returned to everyone that is affected
by the upcoming changes.



A good apprehension of the result.

2.2.2

Implementation of visions of future work

The work in the work group should be arranged as a series of seminars where their own
suggestions are developed and evaluated successively. After the process is carried out, the
proposals should be established in another group, for example a steering group or
management team within the organization. The work is documented by the process leader and
the person responsible for the documentation and is then returned to the work group
(Johansson, Olsson, Gulliksen, & Sandblad, 2007).
It is important to have a plan for the work and what the final result should be. It is possible to
use a number of methods to move the group forward.

(Johansson, Olsson, Gulliksen, & Sandblad, 2007):

Step 1. Strategical prerequisites and conditions

Chapter: Theory

The method to perform the visions of future work can be described in the following steps
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To let the work group work with future visions of future work with realistic prerequisites and
reasonable limitations, the group should receive a clear foundation with prerequisites and
conditions to work from.
A group with strategical competence puts together a document with existing and strategical
plans, documents and decisions in a lucid way. The focus should not only be on IT questions
but also on other aspects of the organization. The result is preferably presented at the first
meeting.

Step 2. The composition of the group
The work group is assembled by the person that is responsible for the project but this should
be conducted in consultation with the local management and co-workers. People can
volunteer to be members of the work group or they can be handpicked. The most important
thing is that a good group composition exists. The following criterias could be followed:


A reasonable group size is 5-6 people. A bigger group tends to increase the risk of
getting everyone involved. A smaller group is more vulnerable for dropouts.



The group should consist of people with all kinds of competences and roles in the
department who are experienced and trusted by their co-workers.



The participants should be cooperating and committed to the work.



Continuity in the workshops is important. The participants must realize the
importance of attending all the workshops during the entire project.



People with pronounced management and leadership tasks should not be included in
the group. This is to prevent criticism of how the work is organized today and to
avoid sensitive discussions. The focus should be on the practical work and the
management seldom has any knowledge in that field.

Step 3. Determine a time horizon
The time horizon should be a fixed time in future that the group can relate to. The time point
should not be too far ahead in time since it then would be too hard to relate to. It should feel
inspirational to look into the future. If the time horizon becomes too long it usually feels too

horizon.

Step 4. Carry out work group meetings

Chapter: Theory

distant and it is hard to have any concrete ideas. Three to five years is usually a good time
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The number of sessions depends on the extension of the organization, goals and ambitions. In
average it is usually between four to eight meetings. One meeting is between a half and one
day of work.
All work in the work group should be documented. The documentation should be done by a
person responsible for the documentation that interacts with the process leader. During the
meetings the process leader could take notes on a white board or flipchart.
It is important that the notes from the meetings are returned to the participants so that they can
control that the notes are correct. Every meeting starts with a review from the last meeting and
gives the participant a chance to give feedback and correction to the documentation.
There should be about two to three weeks between every meeting. The time between the
meetings is important for feedback, reviews, reflections and new ideas. Between the meetings
the participants return to their normal working activities which gives them time to think of
what their current working situation looks like, why they are working in the way that they are
working and how it would be if they worked in a different way. During the meeting the
participants are encouraged to think critically in new courses and to work in new, different
and more effective ways. This generates new ideas for the meetings.
Between every meeting the work group receives an assignment to think about and
accomplish. It has two purposes:


To save time. The work group is performing something important for the visions of
future work but not on valuable meeting time.



The work group’s assignment could serve as valuable input to an upcoming meeting.

What should be on the agenda on every meeting is specified in a plan. Sometimes the agenda
needs to be revised since the group could be creative and could spontaneously work on
sidetracks. Also, different moments could take longer time than expected. It is important for
the creative process that the ideas and needs of the participants control the work. The process

Chapter: Theory

leader has to sense the mood of the group and adjust accordingly.
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Step 5. Produce reports of the vision seminars
Based on the meeting notes the group gradually develops the documents that should be a part
of the final document. The group should start to work early on the report and be able to iterate
it several laps. The work group must be able to review and correct the report.

Step 6. Anchoring the visions of future work in the organization
When the work group is finished with its work the result should be presented for the
management. The work group should be active in the debriefing and could continuously
during the process give small progress reports. When the work group is done the visions of
future work are no longer their responsibility. The group should be informed of how the result
of their work will be used.

2.2.3

Scenarios

A scenario is a description of the future work situation. The scenario is a concretization of
how the work will be performed in the future. The purpose of scenarios is among others:
(Johansson, Olsson, Gulliksen, & Sandblad, 2007)


An impression of the future work in a holistic perspective that describes how the work
will be performed in practice that could easily be understood by others.



A framework for future work with details that could evolve into requirements of the
future system.

The scenarios are developed in two phases (Johansson, Olsson, Gulliksen, & Sandblad, 2007):
1. The participants in the work group write how they want to work in the future. These
are called the base scenarios.
2. The work group continues with creating a series of more divided and detailed
scenarios. The purpose with these scenarios is that they should be well enough defined
to describe a certain work task and all the activities within the work task.

Capture the requirements based on visions of
future work

From the first scenarios a series of more detailed and divided scenarios are created.

Chapter: Theory
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Figure 2: Different scenarios describe different work tasks that could be divided into activities
(Johansson, Olsson, Gulliksen, & Sandblad, 2007)

One scenario is connected to a work task which is defined by several activities. It is
appropriate to think of the software in terms of rooms and workspaces. (Johansson, Olsson,
Gulliksen, & Sandblad, 2007). Each work task is specified with a room and a workspace that
should provide the user with a customized tool for all activities in the actual work space. That
gives the user a tool that is optimized to the situation, the actual user and the work task. In this
phase no finished design is produced, only conditions for the future work with design and

Chapter: Theory

prototypes of the user interface.
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Figure 3: Scenarios are the foundation to specify work tasks and the related activities. For every work
task you try to design a room and a work space (Johansson, Olsson, Gulliksen, & Sandblad, 2007)

2.2.5

Organizing the requirements

When software system requirements are classified, functional requirements, non-functional
requirements and domain requirements are often used. (Sommerville, 2007).

Functional requirements
These requirements are statements of services the system should provide, how it should react
to certain inputs and how it should react in certain situations. It could even tell how the
Chapter: Theory

system should not react in some situations. (Sommerville, 2007).
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Non-functional requirements
These requirements are constraints on the services or functions offered by the system.
Examples of such constraints are timing constraints, constraints on the development process
and standards. These requirements are often applied to the system as a whole and not only on
system features or services.

Domain requirements
These requirements come from the application domain of the system and reflect
characteristics and constraints of the domain. The requirements could be both functional and
non-functional.

2.3

Paper Prototyping

2.3.1

Introduction to paper prototyping

Paper prototyping is a widely used method for designing, testing and refining user interfaces.
It is a technique which offers a lot of advantages (Snyder, 2003):


User feedback early in the development process, before any investment is
implemented.



A rapid iteration, it is possible to experiment with many ideas.



A way of communication between developers and users.



Does not require any technical skills.

Paper prototyping can be described as giving “Maximum feedback for minimum effort”
(Snyder, 2003).
Paper prototyping is used for a number of reasons (Snyder, 2003):


Usability issues. Provides feedback from the user within the areas of confusing
concepts, poor terminology, lack of feedback, layout problems and so on.
Missing or misspecified functional requirements. To find requirements that are not
known at the start of the project or mistaken assumptions from the developers.

Chapter: Theory
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Compared to the advantages related to the users, paper prototyping has some advantages
related to the product team (Snyder, 2003):


Minimizes the invested effort. The more effort you have put into creating something,
the harder it is to accept that it needs to be changed. Paper prototyping prevents this
since different solutions and changes are done fast.



Avoiding miscommunication. When you put paper prototype in front of someone and
watch them use it, you will quickly discover whether it meets their expectations. It is
an easy way to make sure that the collected requirements are not misunderstood.



Opinion wars. Paper prototypes can help solve opinion wars in development teams by
visualizing the assumptions about the design.

2.3.2

Usability studies with paper prototyping

Create a task
Create the tasks by asking, “What is a specific example of what I want the user to do?” For
each task the following template can be used (Snyder, 2003):
Goals/output:
Inputs/assumptions:
Steps:
Time for expert:
Instructions for user:
Notes:
Table 1: Template for user tasks

Write instructions
The purpose of usability testing is to learn how users approach the interface and what
naturally makes sense to them (Snyder, 2003). The task instructions should not be giving to
much help since the task should help discover usability issues. The task instruction should not
explain how the user should do something but what he should do.

Walkthrough
conduct usability tests with the paper prototype (Snyder, 2003). The walkthrough is similar to
the usability test but with the important difference that instead of an outside user, a team
member acts as an expert user. The walkthrough helps the team to (Snyder, 2003):

Chapter: Theory

An internal walkthrough is defined as an activity that helps the product team prepare to
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Identify parts of the prototype that are not developed.



See if the interaction works as intended.



Give a chance to practice the behavior of the prototype.

Usability tests
When starting the usability testing it is important to prepare the user. The introduction should
cover (Snyder, 2003):


An explanation of what is expected from them and that they are there because of their
expertise in the area.



That it is the user interface that is tested, not the user. So if any problem occurs it is
not the users fault, it is the user interface that needs to be changed.



An explanation of that the prototype may evolve and their suggestions and feedback
will be recorded.

Before starting the test it is important to point out a couple of things (Snyder, 2003):


Explain how the user can interact with the prototype and how he can think aloud and
ask questions.



Remind the user that it is the interface is tested, not the user.

During the test a couple of things are important to focus on (Snyder, 2003):


Reflect on the users’ inputs. For most users the computer is the same as interface
which means that the user does not need to understand what happens between their
input and the systems output.



Wait for the user. Do not anticipate what the user will do.



Avoid conversation. It might happen that the user asks questions but he should not be
answered since the computer does not talk (and since the interaction between user and
interface are supposed to be analyzed). Sometimes it might be appropriate to answer
questions regarding certain actions for discussion, clarify what the user would see and

Testing a paper prototype is similar to any usability test but it has some differences (Snyder,
2003):

Chapter: Theory

to provide oral error messages.
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Have the user demonstrate instead of explaining orally since they may know what they
want to do but not how they should do it in the interface.



The user should know that is it okay to write on the prototype.



Since the computer is controlled by a human there is a possibility that it might make
mistakes. It is important to keep up with the logic of the computer to avoid mistakes.



It might happen that a user does something reasonable that is not prepared for. This
has to be handled in a valid way, for example confirming that their action would work
but ask them to find another.



There is a possibility that the computer might “crash”. This is valuable since the
computer ends up in a state that is not prepared for and is important since it cannot be
solved in an easy way. The testing should take a break so that the state the computer
ended up in could be analyzed and solved.

Modification of the prototype
Since the purpose with the usability testing is to find problems it is okay to make changes in
the prototype as soon as they are found. Bigger problems can wait until after the test. (Snyder,
2003).

Storyboard
A storyboard is where several sketches form a film sequence of how the system works. The
work with storyboards is often done by paper and results in early prototypes of the future IT
system. (Gulliksen & Göransson, 2002).
Snyder describes a storyboard as a representation of the user interface and that they are often
used within the development organization, although sometimes users review them (Snyder,
2003).

2.4

Nielsen’s ten heuristics

By examining earlier collected usability problems, Jacob Nielsen has developed ten heuristics
for explaining the usability problems found (Nielsen, 2005). These ten heuristics are good to

(Nielsen, 1994):
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bear in mind when developing new user interfaces and when performing heuristic evaluations

26

User centering, but what for?
1 Visibility of system status
The system should always keep users informed about what is going on, through
appropriate feedback within reasonable time.
2 Match between system and the real world
The system should speak the users' language, with words, phrases and concepts
familiar to the user, rather than system-oriented terms. Follow real-world conventions,
making information appear in a natural and logical order.
3 User control and freedom
Users often choose system functions by mistake and will need a clearly marked
"emergency exit" to leave the unwanted state without having to go through an
extended dialogue. Support undo and redo.
4 Consistency and standards
Users should not have to wonder whether different words, situations, or actions mean
the same thing. Follow platform conventions.
5 Error prevention
Even better than good error messages is a careful design which prevents a problem
from occurring in the first place. Either eliminate error-prone conditions or check for
them and present users with a confirmation option before they commit to the action.
6 Recognition rather than recall
Minimize the user's memory load by making objects, actions, and options visible. The
user should not have to remember information from one part of the dialogue to
another. Instructions for use of the system should be visible or easily retrievable
whenever appropriate.
7 Flexibility and efficiency of use
Accelerators -- unseen by the novice user -- may often speed up the interaction for the
expert user such that the system can cater to both inexperienced and experienced
users. Allow users to tailor frequent actions.
8 Aesthetic and minimalist design
Dialogues should not contain information which is irrelevant or rarely needed. Every

and diminishes their relative visibility.
9 Help users recognize, diagnose, and recover from errors
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extra unit of information in a dialogue competes with the relevant units of information
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Error messages should be expressed in plain language (no codes), precisely indicate
the problem, and constructively suggest a solution.
10 Help and documentation
Even though it is better if the system can be used without documentation, it may be
necessary to provide help and documentation. Any such information should be easy to
search, focused on the user's task, list concrete steps to be carried out, and not be too
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large.
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3

Method

During the entire project, a user centered process has been established. Since the project work
has been conducted in the same premises as the users, interviews and observations have been
conducted with the users in order to perform a user and information flow analysis.
Visions of future work have been used in the process to define the future work situation and to
identify the requirements of the future software. The interviews have also been used for
identifying the requirements.
Paper prototyping has been used to evaluate the first design proposals of the user interface of
the future software.
Finally, more detailed prototypes have been produced and evaluated with the end users and
with Nielsen’s ten heuristics in mind.

3.1

User-centered process

To ensure a user-centered development process, Gulliksen’s and Göransson’s key principles
for user-centered system design were followed to the greatest extent.


User focus – The users’ work tasks and needs have been put in focus and found
through interviews and other methods.



Active user involvement – The project work took place in the same premises as the
users. The project group also planned user involvement throughout the entire
development life cycle.



Evolutionary systems development – The project group decided to use a minor
modified version of the scrum method, which is both incremental and iterative.



Simple design representations – The project used paper prototypes at first which is



Prototyping – The paper prototypes were used for evaluation with the users.



Evaluate use in context – The prototypes have been evaluated in context of the users’
work task to the largest extent possible.



Explicit and conscious design activities – Two cycles of design activities were
planned and performed.

Chapter: Method

easily understood by the users and other stakeholders.
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A professional attitude – The project team consisted of people with expertise within
different areas as usability, programming, database modeling and security.



Processes customization – The process was customized according to available
resources in the group and in the department.



A user-centered attitude should always be established – By working in the same
premises as the users and putting them in focus, a user-centered attitude was
established.

The user-centered process was important since the requirements for the future system were
unclear. A lot of requirements were not known at the start of the project and by using a user
centered process the users were involved in the process and facilitated the identification of
requirements which would not be possible without the users.

3.1.1

Interviews

To understand the organization, the department, the users and what kind of work tasks the
users are solving on a daily basis a number of interviews were conducted. Since the
department has their own business process model (see figure 4) it could be used as a basis for
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the analysis (Gulliksen & Göransson, 2002).
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Figure 4: Snapshot of the department’s project flow model

The business process model was used as a basis when learning how the department works in a
normal project. The purpose of the interviews was to get to know the users, their work tasks
and to see if they really worked as the business flow model suggested they should. Interviews
are also a good method to catch opinions and attitudes of the users, the current systems and
the way they are working. In this first phase of interviews, seven different roles were
interviewed. Later on in the project a study visit to the department’s warehouse was
conducted to perform an interview with the personnel responsible for the warehouse. All
interviews were recorded in order to be listening to and analyzed.

The structure of the interviews
The interviews followed the business process model by first interviewing the person who
receive the project order and last interview with the person who finishes the project. One

interviews were:


Could you perform a certain task?



What are you doing know?

Chapter: Method

person and role could therefore be interviewed more than one time. The questions used in the
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How will you proceed?



Why are you doing that?

Based on the observations and the answers from the users some follow-up questions were
asked.
By asking these questions and observing the user performing the tasks in his working
environment, a lot of other questions could be answered. For example, why he is performing
the task, how long time it takes, which tools are used and so on.
Interviews and observations are good methods to learn the users work tasks and the
organizations business processes. It is also a good method to collect requirements from the
users about the future IT system. This could have been solved with other methods as well, for
example with questioners but would not provide the same interaction and possibility to ask
follow up questions as in interviews. The downside with interviews and observations is that it
easily becomes subjective, that is to say, persons conducting an interview can take in what the
interviewed person is saying in different ways.

3.1.2

System development process

Throughout the project a Scrum inspired system development process was used. The size of
the project group prohibited a full scale Scrum process. Instead, some chosen features from
the Scrum method were used in the project. A backlog with items was created and was used to
create a sprint backlog used in the two sprints. Daily scrum was performed every morning in
order to let the other members in the group know what everyone was working on in the
project. Finished work was also demonstrated and evaluated by the members of the project
group. A Scrum modified version was chosen to provide an incremental and iterative
development process. This was important since all of the requirements of the future IT system
was not known at the start of the project.
Two increments were carried out where the first increment contained requirements analysis,
evolutionary development – iterative design and deployment, and the second one contained a

Scrum is an agile development method and was suitable for this project since the
requirements of the future IT system were unclear. Scrum enables the requirements of the
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requirements analysis and some iterative design but no deployment.
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future IT system to “grow” rather than be set and unchangeable, as they are in a more
traditional development process, for example the waterfall model.

3.2

Visions of future work

3.2.1

Implementation of visions of future work

Step 1. Strategical prerequisites and conditions
The strategical prerequisites and conditions that existed at the start of the group work were
shared with the work group. No strategic plans, documents and decisions were made at the
beginning of the work. The purpose of the vision seminars was shared with the group. The
purpose with the visions of future work was:


To define future work which is the foundation for the requirements of the new
software.



To create a consensus in the organization about where it is going and what is
happening next.

Step 2. The composition of the group
A work group consisting of six people was put together. The group consisted of the following
people:
Person

Responsibiliy

Myself

Process leader

Thesis Worker

Documentation

Person 1

Project planner

Person 2

Project planner

Person 3

Material and logistics

Person 4

Project leader
Table 2: People and their responsibilities in the visions seminars

If the group would consist of all roles in the department, the group would be too big and thus
the group work and disturb the daily work. All participants had great experience in their
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The group did not cover all roles in the department but the most important ones were covered.
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respective field of work. They were all handpicked but they were all interested and engaged in
the work.

Step 3. Determine a time horizon
The time horizon was set to 2011 since all thesis workers in the project were only available
during a limited period of time.

Step 4. Carry out work group meetings
Initially two work group meetings were planned and conducted. During the first meeting the
following activities were carried out:


Introduction and purpose to the vision seminars.



What is good and bad today?



Introduction to the work with scenarios.

Between the first and second meeting the participants were given an assignment where they
were supposed to write a scenario about their future work situation. In the second meeting the
following activities were carried out:


Discussion about last meeting.



Read each other’s scenarios.



Discussion about the scenarios.

Step 5. Produce reports of the visions seminars
Documentation was produced after each group meeting. The person responsible for
documentation took notes during the group work and the process leader corrected the notes.
The notes were also sent to the participants for review and correction.

Step 6. Anchoring the visions of future work in the organization
The results from the workshops were sent to the local management in the department.
The vision seminars enabled the organization to define the future work situation before

process. There are probably a number of workshop methods that could be used for this
purpose. One disadvantage with the method is that the opinions of the users involved in the
workshop do not have to be representative for the entire organization. But this disadvantage is
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defining the future IT system. The method also enabled the users to be involved in the
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almost entirely avoided in this project since the organization is small and almost half of the
users were involved in the vision seminars.

3.2.2

Organizing the requirements

The requirements found in the interviews and workshops were organized in functional, nonfunctional and domain requirements.

3.3

Paper prototypes

Paper prototypes were developed in an early stage in the development process based on the
requirements found during the interviews and visions of future work. Paper prototyping was
chosen in this project for several reasons:


A fast, easy and cheap method to experiment with many ideas of design.



Offers a way to communicate between developers and users.



Does not require any technical skills which encourages users to be more involved in
the development process.



Enables user interaction with the prototype.

Other prototyping methods that enable more system close prototypes could have been used
but would have been much more time consuming.

3.3.1

Usability testing

When paper prototypes of the user interface were developed, usability testing was planned
and carried out. The testing was carried out for two main reasons:


Find usability issues in the prototypes such as confusing concepts, poor terminology,
layout problems and so on.



Find missing and misspecified functional requirements in the prototypes. Make sure
that the future software really is the software that is requested by the users.

prototype is put in front of the users and the developers will relatively quickly discover
whether it meets their expectations or not.

Walkthrough
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The testing also works as a communication medium between the developers and users. The
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Before the papers prototypes were tested on the users, a walkthrough was conducted on other
people in the development team. The walkthrough was the same as the actual user test and
was done to discover not only issues in the design but also in the written tasks. It is an
important phase but should not replace the user testing since the developers are not the users.

User testing
A user test was carried out on the first part of the software; warehouse. The actual end user of
the future software was given tasks similar to the task she performs in the current system (see
appendix x). The user’s interaction, questions and feedback was analyzed and used in
improvements of the prototypes. New versions of the prototypes were presented for the user
until she was satisfied with the prototype in the sense and that it would support her final work
situation.
This method offers the user to interact with the prototype in order to reveal usability issues.
The method would probably been more useful with a more system near prototype but such a
prototype would, as mentioned before, be much more time consuming to develop.

3.3.2

Storyboard

For the second part of the system; project planning, storyboarding was used.
A storyboard was created and put on a wall in the department. A minor seminar was held with
the end users of the future software where the design and how to perform different tasks were
discussed. For this part of the system storyboarding was chosen since the tasks were more
complex and difficult to test through a usability test (for example drag and drop support).
Since the users were used to certain parts from the current system, the need to test those parts
were not urgent.
This method did not offer as much interaction as previous mentioned evaluation method,
which is the greatest disadvantage in comparison. The advantage is that it is less time
consuming since a storyboard is pretty quickly put on a wall and presented for the users.

Nielsen’s ten heuristics

Nielsen’s ten heuristics were used during the design activities to avoid usability problems and
to perform a heuristic evaluation.
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4

Results

This section starts with presenting how the project managed to implement a user centered
system design process, more specifically within the areas of user centered design, usability
design, user and task analysis and the system development process.
The section also presents the results from the vision seminars, collecting requirements and
prototypes. Because of the large amount of requirements, paper prototypes and more detailed
prototypes, all requirements and prototypes will not be presented in this report. However
some examples of requirements are presented in appendix 1, an example of a paper prototype
is presented in appendix 2 and an example of a more detailed prototype is presented in
appendix 3.

4.1

User centered system design

4.1.1

User centered design

The key principles for a user centered system design process acted as a guideline throughout
the project.


User focus – the goals of the users, tasks and needs guided the development. The
goals, tasks and needs were found during several interviews and workshops.



Active user involvement – representative users participated during the entire process.
The project work took place in the same premises as the users’ workplace which
encouraged active user involvement.



Evolutionary systems development – a scrum method was chosen which is a system
development method that is both iterative and incremental.



Simple design representations – the design was simply represented by paper
prototypes and later on more detailed prototypes.



Prototyping – prototypes were developed in an early phase, first by paper prototypes

evaluated the prototypes.


Evaluate use in context – by testing the prototypes with ordinary work tasks its
intended use was evaluated in context of its intentions.
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and later on more detailed prototypes. End users were involved in the process and
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Explicit and conscious design activities – two cycles of design activities were
planned and performed.



A professional attitude – the people in the group were from a similar background but
had different areas of interest.



Usability champion – a usability expert was not present however one thesis worker
had more focus on usability issues.



Holistic design – changes in the requirements influenced the design during the
project.



Processes customization – the user-centered system design process was followed as
far as possible with available resources.



A user-centered attitude was established.

4.1.2

Usability design

The project worked according to the process for usability design with the three main parts:
Requirements analysis, evolutionary development – iterative design and deployment. The process
was incremented twice.

The requirement analysis of the first increment was performed with the other members of the
group. The analysis regarded the login module, functionality for restore points and the
structure of the backbone of the IT system that was about to be developed. Since that was
primarily concerns of the thesis workers with focus on security issues and programming, this
requirements analysis will not be further discussed in this thesis. When the analysis of this
part was complete the next part, evolutionary development – iterative design started. This part
was performed by another thesis worker and was done using a Glassfish server and different Java
technologies such as Java Enterprice and JavaBeans.
While the development for the first part was performed, the requirements analysis for the next
increment started. This analysis was larger in scope and contained the two areas of warehousing
and project planning. The analysis consisted of interviews and workshops and resulted in a model
describing a projects life cycle and a requirements analysis. The next part in the iteration,

the end users and their work tasks. Based on the evaluation, more detailed prototypes were
developed and evaluated once more. The planned development of the prototypes was cancelled

due to lack of resources in the project at this time.
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evolutionary development – iterative design contained paper prototypes that were evaluated using
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4.1.3

User and task flow analysis

The interviews resulted in a model showing how the department is working in a normal
project. The model shows the different actors in the project, their actions and the different
documents they are producing. The interviews were based on the department’s own project
model with the purpose to investigate if they actually worked as their model described they
should and to investigate if any improvements of the model could be done.
The interviews revealed six important actors in the current system, related to the old IT
system, @Tender. The roles were:


Project Leader



Project Planner



Economy



Logistics Military



Logistics Civil



Calculation

The interviews also discovered three important documents that are produced during the
lifecycle of a project. The three important documents were:


Recognition protocol



Technical protocol



Job estimate

The interviews gave an important insight into the work tasks of the users. During the process
some improvements were found in the model which were suggested for the organization and
implemented in the model. The model with the improvements implemented can be found in
Appendix 4. The improvements included moving work tasks and roles that currently do not
exist in @Tender, into the future IT system to provide a better overview. The improvements
also consisted of moving some work tasks to other users to gain better efficiency.

System development process

A system development process inspired by Scrum was used in the group. Since the project
group only consisted of four people is was not possible to follow all principles of Scrum. A
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modified Scrum model was implemented with features such as backlog, daily scrum,
demonstration and evaluation.

4.2

Visions of future work

4.2.1

Workshop 1

What is good?
During the first workshop a number of questions were discussed. First the questions: “What is
important for us, what are we doing good and what work is of high quality?” were discussed.
The participants of the workshop think that it is important that correct material is delivered to
each place of work. It is also important the estimated time schedule is kept and the recognition
protocol, technical protocol and job estimate is correct and delivered in time. They also think
it is important to know what material is available in stock (both civil and military material).
Finally they believe it is important that the plant documentation is correct and could be
delivered to the customer in time and that produced templates are available and correct.
The participants think they communicate well internally with each other and with the external
warehouse. They are good in making the customer satisfied and knowing what is available in
the warehouse.
They think that the recognition protocol and job estimate is of high quality.
Later the three questions: “What is central, important and must not be impaired?” were
discussed. The participants said that the communication, both internally and with the
warehouse, must not be impaired. It is important that the recipe is correct and a reference list
with estimated times for each working moments exists. It is also important to know when
material has been delivered and is being delivered. The recognition protocol is important for
the customers since they should know what is about to be done and this must not be impaired.
In the same way, the technical protocol is important for the service men to understand what

think it is important with a connection between the recognition protocol and the job estimate.
Estimates should be based on the content in the recognition protocol and works as a base for
the job estimate. It should be easy to see that they belong together. Finally the project
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planners have great competence and knowledge within their field and are good in
communicating their knowledge and this must not be impaired.

What is bad?
The questions: “What is bad, missing and what are we not able to do today in a good way?”
were discussed at the workshop.
The participants think that they are not able to edit the text in the protocols in a good way.
This is not very flexible. They are not able to create and edit times and materials in the recipe
in a good way. Another thing they think does not work very well is extracting the planned
times for the projects that actually exist in the system. Instead of extracting this data,
estimations are done. This causes trouble when planning working moments correctly. For
example, different installation of cables take different amount of time depending on the length
of the cable. This is not supported in existing IT system in a good way since only standard
times exist. Something that is not working very well either is the planning of resources which
leads to missed deadlines. The technical design of IT system leads to wrong data, deadlocks
and since a new copy of the database is created every time a new project starts, updating the
data centrally is impossible. The participants of the workshop finally thought that it does not
work very well to handle picking lists and bases for the warehouse since they are sent by post.
The topic of what is missing today was discussed by the participants of the workshop. They
are missing the ability to edit the text in the different protocols that they are producing and the
ability to undo their work. They are also missing a better relation between the recognition
protocol and job estimate to be able to see when different parts should start and a better
relation between mounting times, installation and deployment times and Microsoft Project.
Another thing the participants are missing is a notification system to let them know when
certain phases in the project are finished or ready to start and a warning system to let them
know when anything goes wrong or if the time schedules are not held. A feature to know
when a material is replaced by another one, that the material is not updated when a project is
created, to be able to see material that is not available in stock and to subscribe ordered
material is missing. The users are missing a better relation to the reference list with estimated

after the technical protocol is published. They are also missing the ability to see how long
time it would take for a number of people to finish the job. They are missing a better relation
between times and materials and between recipes and the reference list with estimates times.
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times for working moments and an easy way to see costs and times during the planning and
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Finally some people are missing the ability to see what material is in stock and the ability to
be notified when the material is out of stock.
The participants of the workshop were discussing the questions: “What can we not do in an
effective way? “ They are not able to create and edit recipes and systems in an effective way.
They are also not able to produce correct mounting times for each recipe or produce job
estimates in an effective way, especially in small projects where a job estimate takes the same
time to produce as in a large project. Finally they are not able to plan each part of the project
in an effective way which ends up in long lead times.

The future
The third topic of the first workshop was: “How do we want to work in the future and how do
we reach it? Are there any obstacles in the way?”
The participants found that several obstacles existed. The enterprise resource planning system
used in the entire organization is a big one. Other obstacles are changed demands from the
customers, several time schedules and lack of resources.
Finally the participant’s wishing-pictures of a future application were discussed. They were
wishing for a job estimate that was created automatically based on the information in the
recognition protocol and the technical protocol. They also wished to be able to create a time
schedule and an easier and a more effective way of handling the booking and planning of
resources. Another thing that was wished for was a better word processing tool to use when
creating the recognition protocol and technical protocol among with a template that is easy to
use with these two protocols. The participants also wished to be able to see all changes done
in all levels and to be able to see and book resources. One wish was that the connection
diagram would automatically create the recipes and cable etiquettes. The participants of the
workshop wished for the material to be reserved in both the civil warehouse and the military
warehouse automatically and to be able to buy the material in one system instead of two
different ones. They wished for a notification when material is missing in stock and needs to

plan or other pre-defined dates or events are not followed. Another wish was the ability to tick
of delivered material in the future system and a connected printer in the warehouse that prints
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be bought. They also wished for a warning system that gives them a warning when the time
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etiquettes. They also wanted to be able sort articles on the criteria of active and not active and
to be able to print an easy inventory list.

4.2.2

Workshop 2

During the second workshop the scenarios produced by the participants were read and
discussed. In total four scenarios were produced, two by the thesis workers and two by the
participants of the group.
The participants thought that the scenarios well described how they wanted to work in the
future. A number of key attributes of the future IT system were discussed. The participants all
agreed that a notification system would be useful but it would have to be flexible so that each
user could tune however many notifications he wants. A solution where the user is
acknowledged when the “relay baton” is handed on was also discussed. An important element
of the future IT system is a better reference list for estimated times that adjusts itself when the
user adds and deletes elements. A lot of frustration comes from that this part is not flexible
enough.
Other requirements of the IT system were also discussed. Sometimes material is missing in
the field and needs to be supplemented which implies that the IT system needs to support
supplementing orders in a projects. It also sometimes happens that a technical protocol is
created without a recognition protocol which implies the IT system to also support this
scenario. It is more common nowadays that people work from their home environment. This
has to be supported as well. A question was whether the project planners wanted new projects
assigned or if they wanted to pick new projects when they became available. The discussion
revealed that the project planners wanted the projects assigned rather than pick the projects
themselves. The IT system should also offer the opportunity to choose if the project should
have a fixed price or should be invoiced continuously.

4.2.3

Organizing the requirements

The requirements collected in the interviews and workshops were organized in three different

containing all the requirements was sent to the end users involved in the project to avoid
misunderstandings and missing requirements. The requirements provided a foundation for
continued work with prototyping activities.
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categories: Functional, Non-functional and Domain requirements. The created document

43

User centering, but what for?
Examples of requirements of the future IT system are found in appendix 1.

4.3

Prototyping

4.3.1

Paper prototypes

User testing
A set of totally 26 paper prototypes was produced. Eight of them regarded the first part of the
system, warehouse.

Figure 5: A set of paper prototypes put presented as a storyboard

First, a walkthrough was made with two of the other members of the project team. The

paper prototypes were improved to remove the minor usability issues and the discovery of the
greater usability issue resulted in that one step in the editing process of an article in the
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walkthrough revealed some minor usability issues along with one greater issue. Some of the
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warehouse was removed which in turn resulted in a faster editing without any loss in
functionality for the user.
After the improvements of the paper prototypes, user testing was conducted with a potential
end user of the future IT system. Three tasks were developed, tasks that were similar to the
current work tasks of the user (see appendix 5). The three tasks covered the main features of
the warehouse section of the system and the user managed to perform the tasks without any
problems.
The user testing was followed by a more common discussion of the warehouse part of the
system. The discussion revealed that some functionality in the paper prototypes was missing.
Another iteration improving the paper prototypes followed and the results were shown for the
user and accepted.

Storyboarding
The second part of the IT system, project planning was evaluated by using a storyboard. The
session with the end users of that part of the IT system revealed a number of missing
requirements. The feedback from the end users was used in next iteration of improving the
prototypes. After the second iteration the prototypes were accepted by the users.

4.3.2

Photoshop prototypes

User testing
The Photoshop prototypes were tested on the users to reveal usability issues and missing
requirements. The test session also gave the users the opportunity to interact with a more
detailed prototype of the future IT system.
The user tests were performed as a discussion of the user interface presented as a storyboard.
Two users were involved, each one with expertise in the two different areas of the future IT
system: warehouse and project planning.
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The tests did not reveal any usability issues or missing requirements.
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Evaluation
To find usability issues in the old IT system, @Tender, and to avoid the same or different
usability issues in the new IT system the two user interfaces were evaluated with Nielsen’s ten
heuristics in mind.
1 Visibility of system status
The old IT system did not offer any visible status of the system. This heuristic was
considered during the design of the user interface. Visible status of the system was put
in the top banner to give the user feedback during certain critical actions, for example
saving, creating and so on.

Figure 6: Visibility of system status in the top banner.

In the old IT system, @Tender, the language was mixed between English and
Swedish. There is no need to display the text in the user interface in English since all
of the users’ and clients’ native language is Swedish. Since there existed a mismatch
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2 Match between system and the real world
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between the users and the old system regarding words, phrases and concepts a review
was done to ensure a match between the future system and the real world.
User control and freedom
The old IT system, @Tender, does not support any undo or redo actions. Since the
new IT system is planned to be built on a web based platform, embedded undo and
redo buttons are available. Also functionality with reset points has been implemented.
It has also been made easy to leave an unwanted state by clearly marked links to other
pages.
Consistency and standards
The old IT system, @Tender, is designed rather inconsistently. The users have
claimed that it is very hard for a novice user to learn the new IT system. Consistency
has been important during the design process for the user interface. User tests have
shown that the new system is easy to learn for a novice user without any certain
instructions.
Error prevention
The old IT system, @Tender, contains a lot of unfixed bugs and errors. One end user
explained how one error could occur:
“It sometimes happens that I get interrupted by a colleague when I’m working in
@Tender. If I during the discussion for example need to switch to my e-mailing
application to find the answer to his question and then switch back to @Tender, all
data I have not saved in @Tender might be lost.”
By careful and simple design and by present users with a confirmation option before
they commit to critical actions, errors have tried be avoided to the largest extent. But
since it is difficult to identify and eliminate all errors during the prototyping stage
more focus has to be spent with this in later stages in the development process.
Recognition rather than recall

the new IT system shows that it is easy to learn and to perform ordinary work tasks
without any help.
Flexibility and efficiency of use
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The users claim that the old IT system was hard to learn. User testing of prototypes of
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The users have claimed that the old IT system is not flexible and not very efficient to
use. The number of accelerators in the prototypes is limited. The focus of the design
has been on the basic functions and to make them more effective and efficient
compared to the same functions in the old IT system.
Aesthetic and minimalistic design
The old IT system, @Tender, included a lot of functions that were either not finished
or needed by the end users (see figure 7). A requirements analysis was made to make
sure that the new IT system only included functions needed by the end users.
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Figure 7: Example of including functions that is not even finished in the old IT system
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Help users recognize, diagnose, and recover from errors
The old IT system, @Tender, gives a number of examples of error messages that are
impossible to understand (see figure 8). The new system provides more
understandable error messages.

Figure 8: Example of error message that is impossible to understand in the old IT system

Help and documentation
The old system, @Tender, does not have any embedded help or documentation. The
documentation that exists about the system is a printed guide. Any user manual or
documentation for the future IT system was not developed during this project but
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should be done later on in the project.
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5

Analysis

5.1

User centered system design

The key principles for user centered design acted as a guideline to improve the chances of a
successful project. As one of the key principles suggests, the design process was customized
according to available resources in the project and to the organization. Some of the key
principles were more important than others in this particular project.


User focus. To put the goals of the users, their tasks and needs in focus of the
development ensured that the project went in the right direction and that the future IT
system supports the end users in solving their work tasks.



Active user involvement. The users have been very active in this system development
since the project group has been located in the same premises as the end users. This
has enabled a communication opportunity that has been very valuable. Daily contact
with the end users have given a good understanding of what the users are doing on a
daily basis and the opportunity to ask questions about the organization and work tasks
whenever a question comes up.



Simple design representations. The paper prototypes have provided a useful
communication medium between the users and developers about what is actually
about to be developed. Instead of a large and complicated requirements specification
the paper prototypes have worked as a translator between the developers and the end
users where different ideas and solutions could be discussed.
Prototyping. The choice to develop paper prototypes early in order to visualize ideas
of the user interface was a successful method. Paper prototypes enabled the production
of different ideas, cheap and quickly. The paper prototypes also enabled a way of
testing the ideas on the users before continuing with more detailed and time
consuming prototypes. Evaluation of the paper prototypes enabled the more detailed
prototypes to be more accurate from the start since the best ideas had already been
found and improved. This saved both time and resources since the more detailed
prototypes did not need as many improvements.
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The outcome of this project is interesting to analyze according to success and failure profiles
defined by The Standish Group in the CHAOS report. An important factor to ensure a
successful project is user involvement. This project focused on user involvement toa large
extent which was important in order to find all requirements and to evaluate different design
ideas. Other important factors which improve the chances for a successful project are
executive management support and a clear statement of requirements. The project failed in
having support from the executive management which led to a lack of resources which in the
end turned to a time-out or cancellation of the project (not known at this time). A clear
statement of requirements did not exist at the start of the project. A list with mandatory
functionality and desired features was provided by the client at the start of the project and it
developed into something similar to a clear statement of requirements.
It is also interesting to analyze the project according to the factors found by The Standish
Group that are often involved in projects that are challenged, impaired or ultimately cancelled,
since this project was challenged, impaired and maybe even cancelled. That the requirements
are incomplete is the greatest factor to why a project is impaired or challenged. In this project,
completing the requirements exceeded the estimated time schedule, but since it is such an
important factor, it motivates the exceeding. The alternative which was to start developing the
IT system with incomplete requirements which could have ended in a IT system that did not
support the user, was less desirable.
Other factors in challenged, impaired and cancelled projects are a lack of executive support
and a lack of resources. These are factors that strongly contributed to the delay or cancellation
of this project. The project was initiated by the department itself with very limited resources.
When the project later on was delayed, the extension of the project was not supported by the
executive management which prevented the project to proceed.

5.2

Visions of future work

The work with visions of future work discovered a lot of requirements and desires the users
have for the new IT system. During the first workshop a number of important issues were

life cycles are the recognition protocol, technical protocol and the material list. These
documents are standardized in collaboration with the client and the layout of these documents
cannot be changed. These documents are the most important documents produced by the users
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shared by the participants. Important documents that are produced by the users in the project
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in the project which means that the system has to support the creation and editing of them in
an easy and flexible way. Today the IT system used for creating and editing these documents
is inefficient and inflexible and is instead leading to a lot of frustration for the users. This has
to be improved in a future system.
Another important issue discussed by the participants of the workshop was the lack of a
notification system. In a current project, all notifications are done manually which allows
things to easily fall between the chairs. A notification system is a very wanted feature in a
future system and could also help the department with the problems with lack of overview in
the projects.
Between the first and second workshop the participants were asked to write scenarios as a
preparation for the second workshop. The outcome of the home assignment was weak. Four
scenarios were produced, two from the thesis workers and two from the participants of the
group. Another participant misunderstood the instructions for the assignment and produced a
bulleted list with issues in the old IT system and wished features in the new IT system. But
even if the number of scenarios produced were lower than expected the participants had given
the topic an important thought which lead to a rewarding discussion about how the users
wished to work in the future. It was an important discussion and the participants came to a
consensus about certain desired features of the future system. That the thesis workers wrote
scenarios did not affect the scenarios written by the other members of the group. The purpose
with the scenarios written by the thesis workers was to compare the vision of the future work
situation with the other members’ vision. The scenarios also provided a foundation for the
following discussion.
The continued work with visions of future work did not proceed according to the original
plan. The reasons were many. Half of the members in the group left at this point which meant
that the resources aimed to help with the vision seminars were gone. The work with collecting
and organizing requirements was also prioritized and took more time than expected at this
point since the leaving resources were supposed to be involved in this work as well. The
vision seminars could have continued but at the expense of collecting and organizing

5.3

Prototyping
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requirements and prototyping activities.
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The paper prototyping activities were an easy way to share a view of the user interface of the
new IT system with the users. The paper prototypes created a medium where the requirements
of the future system could be represented in a visual way, easily tested and quickly improved.
This showed to be really useful instead of providing an extensive requirements specification
which probably would provide less feedback from the users since it is hard and complicated to
read.
The user testing sessions proved to be very useful in order to obtain feedback about the
prototypes. The walkthrough with the other members in the project group gave useful input of
different solutions for solving and designing certain parts of the user interface. The
walkthrough also created a common view of what is about to be developed among the
members in the group.
The first user testing session revealed the flaws in the design from a user perspective. Since
the prototypes were made in paper the flaws were quickly improved and ready for testing
again which would not be possible if the prototypes would have been produced in a more time
consuming and expensive way. The drawback with using paper prototypes was that it is hard
to visualize complex features in the paper prototype. But since the most complex drag and
drop feature in the new IT system was known by the users already, this disadvantage was not
that prominent.
The second session differed from the first when a storyboard was created instead of an
interactive paper prototype. This model was chosen for several reasons. First, no resources
were available to assist in the testing of an interactive prototype at this point which made it
more difficult to use an interactive paper prototype. Another reason for choosing a storyboard
was that a part of the project planning section was planned to include a drag and drop feature
which is a feature of the existing IT system and well known and used on a daily basis by the
users. So the need for testing this feature was minimal and would only take a lot of time for
minimum input and feedback. The session where the storyboard was shown and discussed
with the user gave at least as good feedback and input as the first session where the user
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testing method was used.
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6

Conclusions and discussion

The first purpose of this thesis was to describe and analyze the current work situation, identify
needs of changes in the organization and to form a vision of the future work situation. This
has primarily been done by interviews and workshops with the users in the department. The
department’s own project model was analyzed4 and an own optimized model of a project life
cycle was produced to support the collection of the requirements of a future IT system.
This model, along with the interviews and workshops, were the methods used to find the
requirements the current organization and users had on future IT system to make a future
development of the same system easier, which was the second purpose with the thesis. During
the collection of requirements the extension of the entire new IT system was realized. To find
the requirements for the entire new IT system, make a prototype and develop the IT system
with the available resources was at this point unrealistic. It was decided to gather
requirements for a smaller part of the system and in accordance with available resources later
on gather more requirements and to develop the IT system iteratively. Not according to the
existing plan but a realistic choice given the range of the work.
Prototypes of the user interface of the future IT system were produced, based on the
requirements found in previous phases of the project. The first prototypes were made and
presented on paper and were evaluated on the users and improved iteratively until a
satisfactory result was achieved. The prototyping continued with more detailed prototypes
produced in Adobe Photoshop to be able to show more detailed design solutions of the user
interface of the future IT system. Since the work with the paper prototypes was thorough the
evaluation of the more detailed prototypes was painless. This work covered the third purpose

the organization and users to make a future development of the same system easier.
The last purpose with the thesis was in general to ensure that the project was a usage-centered
process to make sure that the future IT solution meets the demands of the users. In order to
fulfill the purpose some key principles for a user centered design were followed in the system
development process. Adapting the key principles in the project especially enabled an
extensive user involvement which was positive for the outcome of collecting of requirements
4

In cooperation with another thesis worker
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to design a prototype of the user interface in the future IT system to meet the requirements of
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and prototyping activities in the sense of fulfilling the needs and desires of the users. Active
user involvement also lowered the risk of failure of the project since the procurement
competence of the purchaser in this case was low. Unfortunately other factors existed that
contributed to the challenge and impairment of the project. The inexistence of management
support contributed to the lack of resources in the project when it got delayed, which in the
end resulted in a timeout of the project or even a cancellation.

6.1

Future work

By continuing the workshops and vision seminars it is possible to find more business
requirements. The scenarios written by the participants in the work groups are improvable,
able to be more detailed and be divided into work tasks, activities, rooms and work spaces.
This work would reveal more requirements of the future IT system.
Recommended future work would also be to develop the IT system based on the requirements
specification and design prototypes. Continued work in the two last phases in the usability
design process is needed which are Evolutionary deployment – iterative design and
deployment. During the Evolutionary development – iterative design phase, the IT system
would grow and be tested until the IT system is considered supportive enough for the needs of
the users. During the deployment phase the users should be introduced to the system and
getting it running in the department. Education, manuals, support and other documentation are
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also topics that need to be considered.
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Appendix 1: Examples of requirements

Functional requirements
REQ 25. The user shall be able to view the search result in both a list view and a tree view
REQ 26. The user shall be able to copy an object in the tree and insert it in another place in the
project tree
REQ 27. The user shall be able to move an object in the tree to another place in the project tree.

Non-functional requirements
REQ 86.
REQ 87.

The system may not be slower than the current system
The system shall be accessible locally as well as remotely

Domain requirements
REQ 88. When a REK-protocol is published a PDF-file shall be created from a certain template
and stored in the project (Template: Attachment 2)
REQ 89. When a Technical protocol is published a PDF-file shall be created from a certain
template and stored in the project (Template: Attachment 3)
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Appendix 4: Evaluation tasks
Task 1: Update the stock
Goal/output:
Inputs:
Assumptions:
Steps:

Successful adjustment of ordered material in the warehouse
Login information
The user has login information
Login to the system
Find the warehouse section
Search for the correct article
Do the adjustments
Save
Logout
Time for expert:
3 minutes
Instructions for user: Du har köpt 10 stycken nya ”Sladdställ”
 Art.nr. 109003-33
 Record 818
 Pris: 35 kronor styck.
Gör nödvändiga förändringar i lagret i Nya Tender.
Notes:

Task 2: Bought new article
Goal/output:
Inputs:
Assumptions:
Steps:

Successful adjustment of ordered material in the warehouse
Login information given by the instructor
The user has login information
Login to the system
Find the warehouse
Search for the correct article
Do the adjustments
Save
Logout
Time for expert:
5 minutes
Instructions for user: Du har köpt 20 stycken av en helt ny artikel:
 Art.nr: 123456-789
 Benämning: Specialkontakt
 Leverantör: Clas Ohlson
 Lagerplats: B2965
 Pris: 28,50kr styck
Gör nödvändiga förändringar i lagret i Nya Tender.
Notes:

Task 3: Closing an article
Goal/output:
Inputs:
Assumptions:
Steps:

Successful adjustment of ordered material in the warehouse
Login information given by the instructor
The user has login information
Login to the system
Find the warehouse
Search for the correct article
Do the adjustments

Time for expert:
7 minutes
Instructions for user: Lagret har skickat iväg 38 st koaxkontakter
 Artnr: 1/RNT14802/1
 Record: 1103
och kommer aldrig att användas igen.
Gör nödvändiga förändringar i lagret i Nya Tender.
Notes:

Appendix 5: Användar- och uppgiftsanalys
(Källa: Mikrut, Thomas. Förstudie till nytt IT-stöd (2010). Stockholms Universitet)
Ta emot order

Användare
Om BP &|
TDD saknas
* Skapa projekt

Flagga Inväntar bestyckningsplan & TDD
BP &| TDD
inte saknas

Projektledare

Projektör
Resurssäkra
Ekonomi
Se till att bestyckningsplan & TDD finns

Ekonomi
Log.mtrl.FMV
Reservera mtrl. I AMP
utifrån bestyckningsplan

* Hantera inpass
Om
demontering
ej behövs

* Rekprotokoll

Log.mtrl.civ

Om
demontering
behövs

Kalkylering

* Skapa mtrl. listor
Skapa demonteringslista
Annan

Reservera mtrl. I AMP

Om inte brist
Kontrollera mtrl lista

Om brist

Flagga för ev. brister
Om lång
ledtid

Beställ berörd artikel i movex
Om ej lång ledtid

Uppdatera statuslistan "F"

Skapa TU
Tidssättning av aktiviteter

Komplettera reservationer
i AMP enligt TU

Skapa kalkyl

Säkerställ lagersaldon
* Mtrl. planera
Om
mottagit
kryptoBK
Gör mtrl. inköp i movex

Skapa prel. uppdragssedel
Markera krypto
som bekräftad

Om krypto
ej bekräftad

Godkänna uppdragssedel

Om demontering
behövs

Skapa pdf

Skapa demontageunderlag

Uppdatera statuslistan
Gör uttag i AMP

Markera som
behandlad

Godkänna prel. uppdragsdel
Markera jobb som
”uttag klart”
Godkänna uppdragsdel
Avrop, Redigera och skicka
”Leveransinformation”

Uppdatera statuslistan ”S”

Skapa &
bevaka bristlista

Uppdatera statuslistan

Lägga in budget i movex

Om brist
Skapa delfaktura i movex

Skapa mtrl. rapport

Hantera inpass

Hantera kompletteringar

Fakturera

