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1 Introduction 

The group consists of four B.Sc students studying computer science at Reykjavík University. 

The group members are Brynjar Þór Friðleifsson, Daníel Örn Stefánsson, Garðar Már Jónsson 

and Svanur Jóhannesson. Daníel, Garðar and Svanur are finishing their 3rd year in a 180 ECTS 

program for the bachelors, Brynjar who has already finished a B.Sc in Biotechnology at Akureyri 

University is finishing his 2nd year in a 120 ECTS program.  

Thula - Nordic Source Solutions is a dynamic consulting firm with a vast knowledge and 

experience in healthcare solutions and integration. Thulas main focus is medication management, 

drug logistics and electronic exchange of healthcare information. One of their main products is 

Alfa which is used in both Norway and Iceland. Alfa handles drug stock management for many 

different healthcare facilities. 

In the final project the main focus was to create an application built upon the Alfa system 

for mobile devices. That application is called Alfa - Mobile and was developed by our four man 

team for Thula. The application gathers informations from the Alfa backend to display in the 

application. The application allows nurses and doctors working in healthcare facilities to easily 

search for a drugs across the local stocks in the facility they work, checkout drugs from local 

stocks. Searching for a drugs offline is available in the application. 

1.1 Purpose 

As is a known fact nurses and doctors are extremely busy and usually understaffed, everything 

that can make their day easier is well appreciated. Maintaining a drug stock can be a 

time-consuming task and if there was a mobile application to make their day easier it would give 

them more time to focus on the other aspects of their job. This mobile application would make 

actions like looking for a drug across the facility and checking out a drug from a local drug stock 

much easier and less time-consuming.  
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1.2 Motivation 

The motivation is to make the Alfa system available for mobile devices. By developing a mobile 

system solution to mobile devices they are able to save healthcare workers a lot of time by 

removing the necessity of finding a computer to do their work. The main motivation is to 

modernize the Alfa system for future usage. 

1.3 Goals 

Here is a list of goals we wanted to achieve as a team in the projects time period. 

1. Implement all main user stories. 

2. Design and develop a system which is easy to use and everyone with basic technical 

knowledge can easily get to know. 

3. Deliver good and organized user manual and reports. 

4. Create thorough and organized unit tests for the app.  

5. Deliver a system written with good code styles which is easily readable and other 

programmers should be able to keep development ongoing. 
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2 Procedure description  

We used SCRUM methodology for this project which suited us well since everyone knew it. 

2.1 Sprints 

We decided to work in 2 week sprint intervals until the exams were over. After finishing the 

exams we set out with having three one week long sprints to finish of the semester. After we got 

our exams schedule we saw that we had 4 weeks to work on the final project. We had four 1 

week sprints after the exam period.  

2.2 Sprint time table 

In total we worked in nine sprints and each team member did spend about 10 hours a week on 

the first 6 sprints and then increased the work time to approximately 60 hours per week for the 

last three. This would result in 1200 man hours for the entire group for the project. The team 

planned to work on Mondays and Fridays around 5 hours each day. If a team member could not 

work those hours he would need to work on some other day to get the required hours. 

Table 1: Scheduled amount of working days 

Month Days(that are worked on) Hours Pr person 

January 10 160 40 

February 10 160 40 

March 10 160 40 

April 10+ 360 90 

May 11 360 90 

Total 51 1200 300 

2.3 Methodology 

Like previously mentioned in this chapter we used the SCRUM methodology. We created our 

user stories and added them to the product backlog. Before each work day we had a 15 minute 
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standing scrum meeting where we talked about what we were going to do that day and what we 

did yesterday. In the standing scrum meetings we also talked about the things that stood in our 

way to achieve our goals.  

We used Jira to help us follow the rules of scrum. Jira is a issue tracking and project 

management system. It helped us keep track of all tasks in the backlog, both product backlog and 

the backlog for each sprint. Jira also helped us keeping track of all our sprints, completed, in 

progress and future sprints. We can access the sprint burndown chart for each sprint that is 

completed in Jira. 

We created user stories, also called epics, and split them up into stories with small 

implementable tasks. Each user story was made with the INVEST ideology in mind. That is an 

ideology that helped us create short and concise stories. First all epics were defined and then they 

were split into shorter sub-stories and organized to priority groups listed High, normal, and low. 

Each sub-story was then split into implementable tasks.  

2.1.1 Roles 

Since we were using SCRUM we needed to place people connected to the project in certain 

roles. We added some roles connected to our project along with the SCRUM roles. The role list 

was as follows. 

Table 2: Scrum roles 

Role Name 

Product owner Thula - Nordic Source Solutions 

SCRUM master Garðar Már Jónsson 

Development team Brynjar Þór Friðleifsson 
Daníel Örn Stefánsson 
Svanur Jóhannesson 

Thula contacts Brynjar Bragason 
Ægir Örn Leifsson 

Instructor Ólafur Pálmi Guðnason 

Examiner Stefán Freyr Stefánsson 
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3. Risk Analysis 

We decided to calculate the probability and severity on the scale 1-5. 5 being very 

probable/severe, 1 being not so likely/severe. These 2 values are then multiplied by each other to 

find out how much the risk would affect the final project. We’ll handle high risks with more care 

than low risks. 

Table 3 : Risk analysis 
Risk nr Risk factor Description Mitigation Reaction Respon 

-sibility 
Severity Proba 

-bility 
 

Factor Conclusion 

1 Unpredictable 
scenarios and 
sickness of team 
members 

Delays in 
progress due to 
external factors 
(children / 
unexpected 
occurrences) 
and illness 

Plan well ahead 
and never leave 
tasks in a state 
that makes it to 
hard for another 
developer to take 
over. 

Alter the 
working hours of 
other members 
of the 
development 
team, 
reschedule work 
days. 

Brynjar 3 5 15 Did happen  
. 
 
 

What happened: 
9th of February Daníel´s child got sick 
19th of February Brynjar´s child got sick 
16th of Match Garðar got sick 
17th of March Daníel’s child got sick 
25th of April Daníel’s child got sick 
26th of April Brynjar´s child got sick 
29th of April Brynjar got sick 
 
Solution: 
Other team members made up for their absence and the absent team member worked more the following days. 

2 Webapp will be 
slow 
 

The webapp is 
way slower than 
anticipated and 
is delaying 
production. 

Team members 
familiarize 
themselves with 
how to make fast 
programs 

Find where if the 
functionality is 
slow in the app 
or database and 
try to fix it 

Daníel 5 2 10 Did not happen 

3 Heavy project 
load in different 
courses 

Team members 
will be drowning 
in projects from 
other classes 

Team members 
need to organize 
their work in other 
classes so it won't 
affect the days the 
team works on the 
final project. 

Change the date 
the team works 
on the final 
project to 
another day. 

Svanur 2 5 10 Did happen  
 
 

What happened:  
January 29th Garðar, Svanur and Daníel had big hand-ins in other classes so they had to work on Jan. 30th instead. 
Sprint 2 Feb. 9th - Feb. 21st A lot of project workload delayed progress. 
Sprint 3 Feb. 22nd - Mar. 8th A lot of project workload delayed progress. 
Sprint 4 Mar. 9th - Mar. 23rd A lot of project workload delayed progress in the second week of the sprint. 
 
Solution:  
When project load was imminent the team moved working days to sync with hand-ins on those projects. 
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Risk nr Risk factor Description Damage 
reduction 

Reaction Respon 
-sibility 

 
 

Severity Proba 
-bility 

 

Factor Conclusion 

4 Implementation 
of the offline 
aspect of the 
system will be 
too complicated 

The systems 
requirements are 
too complicated 
for the team to 
be able to finish 

The team will be in 
constant 
communication 
with Thula to get 
pointers how to 
implement this 
function. 

Talk too Thula 
and ask if that 
requirement can 
be lowered on 
the list. 

Garðar 3 3 9 Did not happen 

5 User accounts 
don't work at 
Thula. 

The accounts the 
team members 
have aren't 
compatible with 
Thula standards. 

Keep talking to 
Thula to get the 
accounts working. 

Contact Thula 
and ask them to 
figure out what 
is wrong 

Brynjar 2 4 8 Did happen 
 

What happened:  
Sprint 0 - Sprint 2 When setting up the environment from Thula out machines had a lot of authentication error because of Windows Authentication. 
 
Solution:  
We told Thula about this issue and they fixed it on their end by allowing our machines without authentication. Nothing we could have done about it. 

6 Run out of time The project is to 
big for the team 
to finish what 
was asked of 
them by product 
owner. 

Keep the team on 
their toes working 
on the project. 
Check often if 
something is too 
hard and might 
delay production. 

Make the app 
work with the 
functionality 
which is working 
properly 

Daníel 4 2 8 Did not happen 

7 Can’t connect to 
Thulas database 

Team members 
don't have 
access to Thula 
database. 

Ask Thula for 
permissions to 
their database. 
Make sure the 
permission are 
what the team 
needs 

Contact Thula 
right away and 
ask for 
permissions 

Svanur 3 2 6 Did happen 

What happened: 
Sprint 1 Jan. 26th - Feb. 7th Problems connecting to thulas back-end as the the development teams machines did not have domain access. 
 
Solution:  
Thula made the access public so no IIS User authentication was required. 

8 One of the team 
members or a 
key employee of 
Thula will pass 
away 

Someone 
connected to the 
project will pass 
away. 

Don’t allow team 
members to 
participate in 
dangerous 
behavior. 

Reconsider the 
project plan with 
the project 
owner. 

Survivors 
 
 

5 1 5 Did not happen 

9 Server/API from 
Thula will be 
inaccessible 

Team members 
can´t access 
servers and or 
API from our 
machines. 

Mock part of the 
functionality. 

Contact Thula 
right away to fix 
what is missing 
or inaccessible 

Garðar 4 1 4 Did not happen 
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Risk nr Risk factor Description Damage 
reduction 

Reaction Respon 
-sibility 

 
 

Severity Proba 
-bility 

 

Factor Conclusion 

9 SVN server 
inaccessible 
 

Team members 
can’t access 
the SVN server 

Have a local 
copy on all 
machines. 

Contact 
Thula right 
away and 
move the 
project to a 
new version 
control 

Brynjar 3 1 3  Did not happen 

10 Hardware 
failure 
 
 

A team 
members 
machine breaks 
down 
unexpectedly 

Each team 
member needs 
to take good 
care of his 
machine. 

Provide a 
new 
machine for 
that team 
members as 
soon as 
possible 

Daníel 3 1 3 Did not happen 

11 We don’t get 
data from 
Thula in 
time or don’t 
get the right 
data 

Important data 
required from 
Thula to 
proceed was 
delayed or 
inaccessible. 

Every SCRUM 
meeting some 
team member 
ask Thula for 
data they 
require to go 
forward. 

Contact 
Thula right 
away and 
ask for the 
data. 

Svanur 3 1 3 Did not happen 
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4 Development 

Alfa - Mobile is a application developed especially for mobile devices. The system is exclusively 

owned by Thula - Nordic Source Solutions. Alfa - Mobile was developed with nurses and 

doctors in mind and will only be used by those groups of people in healthcare facilities. 

4.1 Environment 

Thula was very clear on the environments they wanted us to use for this project. They use Visual 

Studio for their projects and wanted us to do the same. We all set up Visual Studio 2015 to use 

when working on our API. The Angular client was moved to Visual Studio Code since we 

thought that environment was more comfortable and lighter than having it on Visual Studio. 

By using those environments we made it much easier for Thula representatives to help us 

resolving issues we had during development. 

4.1.1 Programming language 

The programming languages we used for this project were C# for the API that was written on top 

of Thula’s backend, which is also written in C#. Thula requested that we use Angular 5 with 

TypeScript for the frontend of the application. For the UI and structure of the application we 

used HTML and Sass, Sass was used to create a valid CSS code which was also a request from 

Thula. 

4.1.2 Development Framework 

The main frameworks used in the project were .NET for the API. The front end was setup with 

Angular as requested from Thula as those are the framework they use. The API was be spece’d 

with OpenAPI and the Angular clients model was generated from the OpenAPI spec using 

NSwagger. 
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4.2 System design 

Here we talk about the functionality of the backend and how tests were performed.  

4.2.1 Overview 

Our main project was the Angular mobile client, which is a web application that is run in a 

browser. It has most of its communications with a restful API that we made as part of the project. 

While the client has a network connection it sends request to the API client, but while there is no 

network connection it communicates with a local database called IndexedDB that has the same 

functionality as the online one but uses locally stored data, this data is synced from the Online 

API while the user has a network connection. This feature is a opt in so each user can choose to 

activate this feature, so not all clients will have this active. 

The RESTful API has direct communications with the Alfa system to get all the medicine and 

their stock. 

4.2.2 Unit tests 

Unit tests for the Angular client were written in the Jasmine framework and run with the Karma 

framework, we focused more on testing all important business logic rather than focusing on 

getting 100% code coverage on the Angular client code. 

The unit tests for the API are run with the NUnit framework, we did only implement a few 

controllers and services in existing projects from Thula and only ran unit test on our code since 

Thula has already unit tested their code. 

4.2.3 Integration tests 

We made integration test for each component to see the that the HTML was working correctly 

when each event was triggered and that the correct text and errors were being displayed. The 

integration test were written with the Jasmine framework and run with the Karma framework 
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4.2.4 End to End tests 

We made End to End tests with in our Angular Client as a request from Thula, they were used to 

test each component as a whole and make sure each component does its job correctly by 

simulating a user using the web application in real time. 

End to End tests were written using the Protractor framework and run with the Karma 

framework. 

4.2.5 Continuous Integration (CI) 

We used the same pipeline as Thula is using for their active projects. They are using TeamCity 

by JetBrains to run their CI pipelines. There are 2 different pipelines that are run for their 

applications, one for their C# application and another for their Web solutions like Angular apps. 

4.2.6 The Continuous Integration pipeline 

1. Commit Occurs:  

After a commit is pushed to the Version control it waits for 60 seconds before starting the 

build process, if another commit is pushed before the 60 second timer has passed it 

restarts the timer, and when the timer reaches 0 the build process is started. 

2. Development Build: 

Here the CI server runs the build scripts of the project, if the build fails the remainder of 

the build process is canceled and an email is sent to the team. If the build is a success the 

next step occurs 

3. Unit Tests:  

Here is where all the unit test are run, if a single unit test fails the build process is 

canceled and an email is sent to the team, no further steps occur. 

If all unit test are successful a report is generated and the next step of the process is set in 

motion. 

4. Build: 

There are two types of build in TeamCity. CI build that run with 60 second delay after the 
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push. The CI build checks if the build was successful and if the unit tests ran and 

completed. Then there are daily builds that are in their core like CI builds but they leave 

an artifact which can be looked at for reference. Those run once a day. 

5. Deploy: 

This is the final step but is only run for their web solutions like AngularJs applications, 

the final product from the last step is deployed on their Web server.  

4.2.7 Access control 

The initial idea was to allow authentication to Thula’s Microsoft Authentication server so users 

could log in with their current identifications but the issue was that Thula were unable to 

authenticate our computers with their service since they were not domain users of their network. 

After encountering this issue, the authentication of users was put on hold. 

4.2.8 Systems flowchart 

A flowchart of the system that shows how the system communicates. 

 

Picture 1 - Systems communication overview 
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A flowchart of the system that shows how the user is able to navigate between displays in the 

application. 

 
Picture 2 - Systems flowchart 

4.3 UI design 

The group spent a lot of time in making prototypes of the UI design. The information from Thula 

about how things were supposed to look were quite vague so we brought our own ideas before 

them and they gave us input. After consulting with Thula about how the flow of the system was 

supposed to be, we were able to dive right into the design. 
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4.3.1 Wireframe Prototypes 

We made 13 wireframe prototypes which are represented in the following 13 pictures. The 

wireframe prototypes were used as guidelines for our development and how things should look 

in the end of the project. The prototypes were not made definitive and both the team and Thula 

representatives agreed that it was a good start. All wireframes prototypes were made for mobile 

device display to getter a better understanding of how things were supposed to look. Balsamiq 

online was used to create the prototypes.  

 

 
Picture 3 - A first time user logs into the system and has to choose his facility. 
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Picture 4 - User opens the system and then chooses Landspítalinn as his working hospital. 

He/she can look for a drug across that hospital. 
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Picture 5 - User has entered Panodil in the search window and pressed search. 

18 



 
 
Alfa - Mobile    Final Report 
______________________________________________________________________________ 

 
Picture 6 - The user sees all the result for “Panodil” which he/she entered in the search window 

in picture 5. Each line is clickable. 
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Picture 7 - User clicks “Panodil 250mg” in picture 6 and gets a list of all drug-stocks that have 

that drug in stock. 
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Picture 8 - User searches for Panodil in picture 5 and gets a list of how many drugs there are in 
the hospital. However here there is only one drug-stock that has the drug so the user also gets 

generic alternatives. 
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Picture 9 - User clicks “Scan drug” button on picture 4. Here is a camera view, in the corner it 

show’s what drug-stock the user is logged into. Can be changed. 
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Picture 10 - User has scanned the barcode for “Panodil 500 mg tablets” with his/hers camera 
shown in picture 9. The user sees information about the drug, can add the drug to checkout list.  
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Picture 11 - User has scanned the barcode for “Panodil 500 mg tablets” with his/hers camera in 
picture 9. The user sees information about the drug, can add the drug to checkout list. However 

this drug has expired and should not be used. 
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Picture 12 - User has scanned the barcode for “Panodil 500 mg tablets” with his/hers camera in 

picture 9. There are no Panodil 500 mg in stock so the user get an error message. 
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Picture 13 - User has scanned the barcode for “Panodil 500 mg tablets” with his/hers camera in 

picture 9. The system does not recognize that barcode so the user gets a error message. 
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Picture 14 - The user is back to the camera view after he/she added “Panodil 500 mg tablets” on 
the checkout list in picture 10. User can now see how many items are in the checkout list and can 

checkout by clicking the checkout button or return to the search view. 
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Picture 15 - The user has clicked checkout button in picture 11 after adding 2 more drugs onto 

the checkout list. 

4.4 User Interview 

After defining the goals of the project and designing the wireframe prototypes, we conducted 

some user interviews to get input and insight from the project owner before starting actual 

development, this was done to minimize time wasted in unnecessary development. 

4.4.1 Methodology 

We did not use any specific methodology when conducting the interviews, instead we used 

unstructured interview format where we showed the users, wireframe prototypes and asked for 
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input and opinions. In our case the users were our contacts at Thula. We sat down with them and 

threw ideas around until we had everything we needed. 

4.4.2 Implementation 

A unstructured informal interview where the development team first presented the project and 

then showed wireframe prototypes of a typical function like searching for a specific drug and 

while showing the prototypes we were also receiving input from the project owners. 

 

Questions that the development team asked were  

 

1) Should the user be able to check a drug out from storage without a internet connection? 

2) How should the flow from search to checkout be? 

3) How do you feel about the usage of Alert window to notify the user? 

4) How do you feel about the layout of the search window? 

5) What should you be able to search for when searching for a drug? 

6) What to show in a search result? 

7) If the drug is not available should the user get information about generic alternative drug? 

8) If the user is not signed in and tries to perform a drug checkout should you auto navigate to 

login? 

9) How do you feel about a icon prompt that shows if drug is available? 

4.4.3 Results 

After conducting the interview, the development team had a more clear idea about what the 

project owner wanted, though there where many unresolved issues, the development team got 

some answers to basic functions for example, no pop up window, the search result should show 

the name of a the drug, quantity, what stock it is available from, dosage and dosage form and 

also if the drug the user searches for is not available, a generic alternative should be shown. 

Other questions the project owners were not sure about, and wanted time to contemplate. 
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5 Epic, Stories and Tasks 

We decided to create our user stories as epic, stories and tasks. Epics are big stories that can take 

up a lot of time. They are not very detailed about what needs to be done but rather tell a story of 

what a user can do. 

5.1 User stories - Epics 

The user stories which in our case are epics. The epics cover a single thing a user can do in the 

application and can be very big.  

Table 4 - User stories epics the red x marks a story that has not been finished while the green 
check mark mean that a story has been implemented. 

Title Description Priority Done 

Choose facility As a user I want to be able to choose my 
department 

High  

Drug Search As a user I want to be able to search for a drug 
across my facilities drug stocks. 

High  

Scan a drugs 
barcode with camera 

As a user I want to be able to scan a drugs barcode 
with my mobile devices camera. 

High  

Checkout drugs. As a user I want to be able to checkout my list of 
checkout from a drug stock. 

High  

Offline search As a user I want to be able to search offline High  

Offline checkout As a user I want to be able to checkout  
offline 

High  

Authentication As a user I want to be able to authenticate. Cancelled X 

5.1.1 Stories and tasks 

We created our epics in a way that each one can have sub stories. Each sub story is a function 

that can be implemented and tested. Each sub story has tasks which are specific work that has to 

be done, something small, simple and testable. Stories and tasks. 
30 
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6  Sprints 

Each sprint had a predefined time period for the whole semester and the team members had three 

other courses to think about until the final 3 weeks. 

 First 5 sprints were 2 weeks and the 4 sprints we got after the final exams were 1 weeks 

long when the team members had only the final project to think about. 

Each story is completed when it all tasks have been implemented and the story tested in 

the sprint backlog which is shown in the sprint retrospective in each chapter. 

 

Table 5- Overview of the sprint plan for this project. 
Sprint plan 

Sprint 0 Sprint 1 Sprint2 Sprint 3 Sprint 4 Sprint 5 Sprint 6 Sprint 7 Sprint 8 

14 Jan - 
25 Jan  

26 Jan -  
7 Feb  

8 Feb - 
21 Feb  

22 Feb - 
8 Mar 

9 mars - 
23 Mar 

16 Apr - 
22 Apr 

23 Apr - 
29 Apr 

30 Apr - 
6 May 

7 May - 
11 May 

6.1 Sprint 0 

From 14. Jan. to 25. Jan  

Sprint zero was thought to be a preparation sprint. We used sprint 0 to get everything going and 

to contact Thula about what they were really expecting from us. We planned meetings with our 

contacts at Thula. In those meetings we talked about the project and their expectations from it, 

we set up everything about the project on our machines. Workflow and procedures were 

discussed and planned with our contacts.  

Two reports were made and sent to our examiner and he gave a really good feedback on 

what could go better in those reports. No burndown was made for this sprint since we didn't 

really get anything done except for those reports and Jira was not up and running for our project.  

6.1.1 Sprint planning 

The plan for this sprint was pretty minimal. We wanted to learn how to operate Jira and create 

everything we needed there. We had a few meetings with our contacts at Thula to get a better 
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understanding about what they wanted from us at that stage in the project. The main focus was to 

get the ball rolling. 

6.1.2 Sprint backlog 

There was nothing in the sprint backlog for this sprint since we were at a total starting position 

with the project. 

6.1.3 Sprint retrospective 

This sprint was a preparation sprint to learn about the assignment and Jira. We however 

encountered a wall quite quickly at Thula to get our computer connected to their system. There 

was a problem to connect our computers to the domain of Thulas system and our contacts there 

starting looking for a solution for the issue. 

 

Table 6 - Working hours before we got Jira up and running. 
 Brynjar Daníel Garðar Svanur 

Sprint 0 20 16.5 18.5 20 
The time spend in this sprint was really similar across the team members. 

6.2 Sprint 1 

From 26. Jan. to 7. Feb  

In sprint 1 we aimed to be able to start programming. That did not happen since we encountered 

technical difficulties and we were unable to set up a connection to everything that we needed at 

Thula. There was a issue connecting to Thulas database with our computers on their end which 

was reviewed and we had to overflow creating the skeleton for our project until sprint 2.  

6.2.1 Sprint planning 

We created all of our user stories and split them into sub stories. We only started doing the main 

requirements that we got from our contacts at Thula. Thula had reprioritized our original 
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requirement list from when they introduced the project to us. Searching offline was now the 

second most important requirement on the list. 

We had the plan to work on Monday the 29th of January but three of the group members 

had big hand-ins in two other classes so we had to reschedule for another day. 

6.2.2 Sprint backlog 

The backlog for sprint 1 was to start designing and creating a report for the project 

Table 7 - Sprint 1 backlog 

Task Description Done 

Prototypes Create prototypes for layout  

Final report Start working on the final report  

User stories Create the user stories for the webapp  

User story tasks Create the tasks for the user stories  

Flowchart Create the flowchart for the webapp  

Risk analysis Create the risk analysis for the assignment  

Angular App Setup the structure for angular app X 

API Setup the structure for the API X 

6.2.3 Sprint retrospective 

The design part of this sprint went very well. Thula was happy with what we presented to them 

and the final report was well on its way. However we had a lot of issues with connecting our 

computer to Thula so we couldn't start coding the software. This resulted in two issues 

overflowing to the next sprint. 
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Picture 16 - Sprint 1 burndown. 

Like you can see in the burndown there was a lot of unfinished work left for this sprint. We had a 

problem setting up our machines on Thula’s domain so we had to overflow about 40 hours of 

work which we couldn't start because of the domain problems. These hours were supposed to be 

spent on creating the skeleton for the project and set up everything in the version control. This 

could have been avoided if the development team was provided a workspace in Thula’s office or 

where provided with local machines. But Thula lacked the office space to house the development 

team. 

Table 8 - Working hours in sprint 1.  

 Brynjar Daníel Garðar Svanur 

Sprint 1 27 24 24 32 
 

In sprint 1 one risk factor happened, risk factor 5 “User accounts don't work at Thula”. This 

happened due to their system being strictly connected to windows authentication for domain 

users. Since none of our computers were domain users, that caused issues to arise that prevented 

us from starting on our sprint goals . This was tackled by transferring this issue to Thula 

representatives since this issue need to be fixed at their end. They ended up by allowing our 

computers to go into the system without authentication. 
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6.3 Sprint 2 

From 8. Feb. to 21. Feb  

Sprint 2 we were ambitious. We wanted to get a lot of work done this sprint which bit us in the 

ass. We got hit by a lot of project load in other classes and couldn’t work on the final project. 

Almost the entire sprint got overflowed to sprint 3. 

6.3.1 Sprint planning 

The plan for this sprint was to finally start coding, setting up the structure for the API and the 

structure for the Angular webapp. A lot of project were due in the other classes for those two 

weeks that this sprint was registered. Therefore there wasn’t a lot of work that got accomplished. 

6.3.2 Sprint Backlog 

Here we have the backlog for sprint 2.  

Table 9 - Sprint 2 backlog 

Task Description Done 

Fix prototypes Fix the prototypes with comments from Thula  

Final report Keep working on the final report, update  

Angular App Setup the structure for angular app                           Overflowed X 

API Setup the structure for the API                                  Overflowed X 

RFC Start working on the RFC for Thula. X 

6.3.3 Sprint Retrospective 

Sprint 2 was a bad sprint for the team. A lot of project load delayed progress in the assignment. 

There were a few things that overflowed to the next sprint since we were not able to finish them. 

Those issues were “Setup the structure for the angular app” and “Setup the structure for the API” 
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which also overflowed to this sprint. “Start working on the RFC for Thula also got overflowed 

since we didn't have enough information to get the ball rolling there. 

 
Picture 17 - Sprint 2 burndown. 

 

The sprint itself started of good as can be seen in the sprint burndown but then nothing happened 

for a whole week. There was considerable work left undone that overflowed to the next sprint 

like the RFC and structure for angular app. The team decided to put the RFC on hold for at least 

sprint 3 to get the coding going for real considering the workload for other classes, the 

development team should have had fewer tasks for sprint 2, in order to minimize the overflow to 

sprint 3. 

Table 10 - Working hours in sprint 2. 
 Brynjar Daníel Garðar Svanur 

Sprint 2 19,25 13,75 19 17,5 
 

In sprint 2 the same risk factor happened multiple times. That was risk factor 1 which is our 

highest risk. Brynjars and Daníels children were home sick on days we were going to meet up 

and work on the final project. They joined the rest of the team on hangouts while they had time 

and then worked solo on the project to fill in the missed hours. 

Risk factor 3 “Heavy project load in other courses” was a constant threat this sprint. Big 

projects were due both of the working weeks this sprint. Working days were transferred. 
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6.4 Sprint 3 

From 22. Feb. to 7. March 

The sprint 3 was a coding sprint. Jira planning of the sprint went sideways and the estimated 

timeline went all over the place when we started that sprint but we were still just learning how to 

operate it at that time. All members of the development team had a heavy project load in other 

classes so it was decided to postpone work on the final project until the weekends. The goal was 

to finish setting up the angular client, and connecting it to the mobile API, and have swagger 

auto generate the API models for the angular client. 

6.4.1 Sprint Planning 

In sprint 3 we decided to start coding and setting up both angular client and API. The report was 

on the list of assignments in the sprint like always, updating it and adding chapters as we went 

along. The user stories needed some refactoring, 130 hours were estimated. 

6.4.2 Sprint Backlog 

Here we have the backlog for sprint 3.  

Table 11 - Sprint 3 backlog 

Task Description Done 

Json Mock server Set up a fake json mock server for the database  

Final report Keep working on the final report, update  

Angular App Setup the structure for angular app                        Overflowed  
API Setup the structure for the search in API               Overflowed  

Story #3 Story: As a user I want to see the window where I can search  
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6.4.3 Sprint Retrospective 

Sprint 3 was a coding sprint, the plan was to setup everything and prepare all environments for 

starting coding. We were able to finish our first story and test it. Setting up the sprint didn’t go 

well since we started it on the wrong date so the start of it looks bad like can be seen in the 

picture below. We decided to cancel the “Start working on the RFC for Thula”. 

 

 
Picture 18 - Sprint 3 burndown chart 

As can be seen on the red line with represent hours left in the sprint it went really well this time 

around. We finished almost everything we set out to do. 

Table 12 - Working hours in sprint 3. 
 Brynjar Daníel Garðar Svanur 

Sprint 3 26 18 25 37 
 

Risk factor 3 “Heavy project load in other courses” was a constant threat this sprint just like 

sprint 2. Big projects were due both of the working weeks this sprint. The team managed this by 

setting the sprint to low hours and used the weekends to work on the project. Since we saw in 

sprint 2 we couldn't reduce the time spent for sprint 3 like we did for sprint 2. 
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6.5 Sprint 4 

From 8. March. to 21. March 

Sprint 4 was a continuous coding sprint. In this sprint there was a status meeting with our 

examiner. We spent a lot of time updating the report, preparing for the status meeting and 

making our progress in the project visible.  

6.5.1 Sprint Planning 

We wanted to get close to getting the drug search epic ready. We needed to get work done on the 

report and prepare for a status meeting with our examiner. We also wanted to start preparing for 

the barcode scan by reading upon that subject and find out what npm packages were usable. 

6.5.2 Sprint Backlog 

Here we have the backlog for sprint 4.  

Table 13 - Sprint 4 backlog 

Task Description Done 

Final report Keep working on the final report, update  

Barcode scan Read upon the barcode scan with mobile camera X 
Story #5 Story: As a user I can see the list if drugs related to my 

search.  

Story #6 Story: As a user I can choose what specific drug I want to get 
locations for. 

X 

Story #4 Story: As a user I can enter a search string I want to search 
for.  

Status meetings Prepare for status meeting with examiner  
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Three tasks we left incomplete after the sprint. That was due to lack of time because of workload 

in other classes and the final project was put on hold for a little bit. Those three tasks overflowed 

to the next sprint. 

6.5.3 Sprint Retrospective 

Sprint 4 was a coding sprint. In the beginning of the sprint we also had to prepare for the second 

status meeting with our examiner. The sprint started off great, everyone was really involved and 

had time to work on the project. After the status meeting we decided that we would not work on 

the project again until after the exams since we all had a lot of workload in other classes for the 

last week and then exams. 

Three issues overflowed to the next sprint, that was due to a lot of project workload over 

before the final exams. Those tasks were “Story #6 implement” and “reading upon angular 

camera functions” 

 

Picture 19 - Sprint 4 burndown chart 

As this picture shows we started of working a lot. But after the status meeting with our examiner 

we stopped. The final project was put on hold until after the exams. After the exams we had an 

extra week to work. 

Table 14 - Working hours in sprint 4. 
 Brynjar Daníel Garðar Svanur 

Sprint 4 22.5 12 17 25 
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6.6 Sprint 5 

From 16. April. to 22. April 

With all exams done for three of our group members we were able to get a whole sprint in to try 

and catch up ground that was lost during the end of the semester. This sprint was not planned 

from the get go of the project but since we had lost a whole sprint before the exam period this 

sprint would replace the lost one. 

6.6.1 Sprint Planning 

We planned this sprint as a coding sprint. We wanted to try to finish the drug search function or 

at least get all functions ready. We wanted to start the barcode camera scan function. 

6.6.2 Sprint Backlog 

Here we have the backlog for sprint 5 
 

Table 15 - Sprint 5 backlog  

Task Description Done 

Story #6 Story: See a list of drugs related to search 
Overflowed  

Barcode scan Read upon the barcode scan with mobile camera  Overflowed  
See location Story: User can see the location and quantity of drug  

See locations Story: See where drug is located  
Story #8 Story: As a user I can see the window where I can scan a 

drugs barcode.  

Story #9 Story: As a user I want to be able to scan a drug with my 
mobiles camera.  

Story #10 As a user I can change from my local stock on camera scan  
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Update report Update the final report  

6.6.3 Sprint Retrospective 

This sprint went really well. We added a lot into the backlog and we finished everything we put 

in. We were only three working this sprint since Brynjar had exams this week but Svanur, Daníel 

and Garðar finished all exams early.  

 
Picture 20 - Sprint 5 burndown chart 

As can be seen in the sprint burndown chart the work was pretty stable and we were able to log a 

lot of hours before we closed the sprint. The red line indicates how many estimated hours were 

left in the backlog. The spikes indicate that a feature was added to the sprint. The time left by the  

estimation was updating the final report which we overestimated. 

Table 16 - Working hours in sprint 5. 
 Brynjar Daníel Garðar Svanur 

Sprint 5 10.25 28.5 32 30 

Brynjar came in the last day and got a few hours in before the sprint got closed. 

6.7 Sprint 6 

From 23. April. to 29. April 

With all exams done for all group members, the development team was fully manned. The plan 

for the sprint was to finish all high level user stories, fixing the mobile apps layout and start 

development of the offline features of the app if the team had some time to spare.  
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The team now had a permanent place to be so going from room to room or working at 

home was over and we could focus on working.  

6.7.1 Sprint Planning 

Sprint 6 was planned as a coding sprint, we wanted to finish as many high priority stories as 

possible, set up a translate function, finish implementing the drug checkout, make a user choose 

his department and fetch the relevant localstock for that department, finish the scan drug user 

story and finally perform unit tests on all user stories.  

6.7.2 Sprint Backlog 

Here we have the sprint backlog for sprint 6 
 

Table 17 - Backlog for sprint 6 

Task Description Done 

Story #1 Story: As a first time user I want to see the window where I 
can establish my facility.  

Story #2 Story: As a user I want the system to know what facility I 
work at.  

Story #11 Story: As a user I want to see the window where I can 
checkout drug.  

Story #12 Story: As a user I want to be able to add a drug to my 
checkout list.  

Story #13 Story: As a user I want to be able to cancel my checkout.  

Story #14 Story: As a user I want to be able to edit my checkout list.  

Story #15 Story: As a user I want to see my entire list of checkouts.  

Story #16 Story: As a user I want to be able to checkout my list of 
drugs.  

Update final report Update the final report  
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Setup the i18n Setup the i18n for the app  

This Sprint went very well, all user stories for said sprint were finished 

6.7.3 Sprint Retrospective 

The sprint went extremely well since all team members were working on the project every day 

full time. We were quite ambitious when planning the sprint and added a lot of work to it. At the 

end of the sprint we had finished all issues we set out to finish. 

 

 

Picture 21 - Sprint 6 burndown chart 

 

Like seen on the sprint burndown chart the workload steadily went down and the spikes in the 

read line represent that new tasks were added into the sprint. We were able to add extra work 

into the sprint since we were about to finish everything in the sprint backlog 

 
Table 18 - Working hours in sprint 6. 

 Brynjar Daníel Garðar Svanur 

Sprint 6 50 40 66 55 

 

The development team spent just over 200 hours on the project this sprint. Daníels child was 

home sick one day and 2 days he had to go to work. 
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6.8 Sprint 7 

From 30. April. to 6. May 

This was the last sprint which we could add features to the system. We decided to add everything 

into the sprint at the start of it that hadn´t been implemented. This also being our second last 

sprint for this project we decided to be extra ambitious  

6.8.1 Sprint Planning 

We planned to get every feature into the system and complete every single story we had left 

since this was our last sprint we could add features. We wanted to get as much testing done as we 

possibly could. 

6.8.2 Sprint Backlog 

Here we have the sprint backlog for sprint 7 
 

Table 19 - Backlog for sprint 7 

Task Description Done 

Story #7 Story: As a user I can see where the drugs is located in the 
facility and its quantity.  

Story #17 Story: Create the offline local storage  

Story #18 Story: As a user I want to be able to search for drugs across 
the facility offline  

Story #19 Story: As a user I want to be able to add a drug to my 
checkout list offline  

Story #20 Story: As a user I want to be able to scan drugs offline  

Story #21 Story: As a user I want to be able to add a drug to my 
checkout list offline  

Story #22 Story: Add checkouts to pending while offline  
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Refactor layout Refactor the layout of the application  

Translate the app Use the i18n to translate the applications texts X 

Prepare for meeting Prepare for the status meeting with the instructor  

Checkout controller Test the checkout controller - API X 

Search controller Test the search controller - API X 

Local stock controller Test the local stock controller - API  

 

There were a few issues that overflowed to the last sprint. Those were mostly tests but we also 

had to leave translating the system until the last sprint. We were able to finish all the 

functionality of the stories for the system. 

6.8.3 Sprint Retrospective 

The sprint went extremely well. We added every user story we hadn´t implemented into the 

sprint and focused on getting the app ready for the last status meeting with our examiner. We 

were also able to test a lot in the system before the sprint ended but some testing issues 

overflowed to the last sprint. 

Testing both search and checkout controllers in the API overflowed to the last sprint and 

also translating the app. 

 
Picture 22 - Sprint 7 burndown chart 

 

46 



 
 
Alfa - Mobile    Final Report 
______________________________________________________________________________ 

The original estimate for this sprint was 220 hours. The sprint it self went really well. The entire 

team was invested into the project and everyone knew their role. There were some issues that 

overflowed but those were tests and the translation issue.  

 

Table 20 - Working hours in sprint 7. 
 Brynjar Daníel Garðar Svanur 

Sprint 7 69 87 78 70 

 

By all the previous sprints we spend by far the most hours on this sprint. We worked a every day 

for 7 days for as long as the energy level of the team allowed. Daníel who had the fewest hours 

before the sprint spent 87 hours on the project. 

6.9 Sprint 8 

From 7. May to 11. May 

This was our final sprint. With all functionality of the application already implemented we used 

this sprint to find bugs and test the application.  

6.9.1 Sprint Planning 
The team didn't really plan anything for this sprint. We just wanted to get as much testing on the 

application through. There were a few minor things we wanted to fix like translating the 

application. 

What was our biggest focus was to refactor as much as we could. Some of the code and 

layout was coded in a hurry so we wanted to refactor. 
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6.9.2 Sprint Backlog 
 
Here we have the sprint backlog for sprint 8 
 

Table 21 - Backlog for sprint 8 

Task Description Done 

Translate the app Use the i18n to translate the applications texts 
Overflowed  

Checkout controller Test the checkout controller - API                         Overflowed  

Search controller Test the search controller - API                             Overflowed  

Refactor layout Refactor the layout of the application  

Refactor application Refactor the functions of the application  

Refactor the tests Refactor the test in angular application  

Comment the code Comment the code where we forgot  

Find and fix bugs Run the application and find bugs and fix them  

Final report Update and handin the final project  

6.9.3 Sprint Retrospective 

This was our final sprint for the final project. Since we had finished all epics for the application 

we were only looking for bugs, testing both backend and frontend and setting up the translation 

for the application with both english and icelandic. 

The main focus for us was to make the prototype a good product before handing it in. The 

system needed some refactoring on how it navigated between components and how the UI 

looked. 
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The sprint went really well in general and we were able to refactor everything we wanted 

and fix all the bugs we found. A lot of time was spent on updating the final report since it was 

due for a hand in. We got a lot of good points from the examiner for the final hand in which we 

followed to the letter. 

 

Picture 23 - Sprint 8 burndown chart 

We created issues before this sprint which represented about 290 hours of work which we knew 

to be too much. These issues were fixing the applications layout, testing the application and other 

minor work that needed to be done before the hand-in. 

We finished everything we set out to do and we didn't add anything extra into the sprint 

at the end. 

Table 22 - Time spent for the last sprint. 

 Brynjar Daníel Garðar Svanur 

Sprint 8 56.75 57.75 51 49.5 
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7 Results 

Here we go over how overall the project went and our thoughts of the final product. 

7.1 Goals 

The goal of the project was to make a prototype of an mobile application for Thula and hopefully 

for them to continue to develop and release the application. The products aim was to minimize 

the time that staff of the hospitals need to use in finding medicine and checking out from their 

medicine stocks. We do believe that we were able to deliver a working prototype with all the the 

high priority issues finished, that is a good start for Thula to continue the development. 

7.2 Project results 

We were extremely happy with our final result for this project. We finished everything that we 

set out to do and we impressed our contacts at Thula with our final version of the application.  

We showed the staff at Thula our working prototype after the third and last status 

meeting and we got a very positive response from them with a few constructive criticism. 

Table 23 - Project working hours. 

 Brynjar Daníel Garðar Svanur Samtals 

Sprint 0 20 16.5 18.5 20 75 

Sprint 1 27 24 24 32 107 

Sprint 2 19.25 16.5 19 17.5 72.25 

Sprint 3 26 18 25 37 106 

Sprint 4 22.5 12 17 25 76.5 

Sprint 5 10.25 28.5 32 30 100.75 

Sprint 6 50 40 66 55 211 

Sprint 7 69 87 78 70 304 

Sprint 8 56.75 57.75 51 49.5 215 

 300.75 300.25 330.5 336 1267.5 
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Picture 24 - Breakdown of what each team member spent there time on 

7.3 Test results 

We tested the angular part as well as we could and we managed a 91.23% code coverage of the 

frontend. We also tested all controllers in the API and mocked all the services.  
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Picture 24 - Overview of code coverage for front end tests. 

7.4 Final words 
Overall we did enjoy working on the project and we were very happy with the end result. We 

learned alot about development in Angular and usage of Microsoft ASP.NET, we also got a good 

understanding of the work flow at Thula as well as a basic understanding of their Alfa system 

that our web application communicates with. 
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8 Glossary 

Scrum - A development methodology for managing work with an emphasis on software 

development 

 

Jira - A tool used for bug tracking, issue tracking and project management 

 

INVEST - Methodology for creating User stories Independent, Negotiable, Valuable, Estimable, 

Small, Testable. 

 

API - Application programming interface, is a set of subroutine definitions, protocols, and tools 

for building application software. 

 

OpenAPI - Is a publicly available application programming interface. 

 

Restful API - (Representational State Transfer API) is a API design that takes advantage of 

existing protocols, and can be used over nearly any protocol. 

 

Visual Studio - A software development environment developed and published by Microsoft 

 

Visual Studio Code - A software development environment developed and published by 

Microsoft. 

 

Angular - Typescript-based open-source front-end web application framework maintained by 

Google. 

 

Jasmine - An open source testing framework for JavaScript, aims to run on all Javascript 

enabled platforms.  
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Karma -  A testing environment for software developers. 

 

C# -  A programing language developed by Microsoft within its .NET initiative. 

 

CSS - Cascading Style Sheets describes how HTML elements are to be displayed on screen. 

 

HTML - Hypertext Markup Language, a standardized system for tagging text files to achieve 

font, colour, graphic and hyperlink effects on the Internet. 

 

Sass - Syntactically Awesome Style Sheets a preprocessor scripting language that is interpreted 

or compiled into Cascading Style Sheets (CSS). 

 

ATC code - Anatomical Therapeutic Chemical Classification System developed by the World 

Health Organization for the classification of medicines and medical products. 

 

Service - A software functionality or set of software functionalities  such as the retrieval of 

specified information or the execution of a set of operations. 

 

RFC - Request for Comments is authored by computer scientist in the form of memorandum 

describing methods, behaviors, research or innovation and is submitted  either for peer review or 

to convey new concepts and information. 

 

npm - Node package management, a package manager for the javascript language. 

 

Backend - Word used to refer to the data access layer of a piece of software, in a client-server 

model the backend is used to refer to the server side of the software. 
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Frontend - Word used to refer to the presentation layer of a piece of software, in a client-server 

model the front end is used to refer to the client side of the software. 

 

.NET - A free, cross-platform, open source developer platform for building many different types 

of applications from Microsoft. 

 

NSwagStudio - A tool to generate Swagger specifications from existing ASP.NET Web API 

controllers and client code from their Swagger specifications for the OpenAPI 2.0 

 

IndexedDB - Is a low-level API for client-side storage of significant amounts of structured data 

in web browsers 

 

TeamCity - is a build management and continuous integration server from JetBrains. 

 

Balsamiq - A rapid wireframing tool that helps you sketch on a whiteboard on a computer. 

 

Flow Chart - A type of diagram that represents an algorithm, workflow or process 

 

Burndown chart - Graphical representation of work left to do versus time. 

 

Sprint - Is a time-box of one month or less where the team attempts to finish predefined tasks 

during that period. 

 

Standing Scrum meeting - Daily meeting where all team members take turns talking about what 

they´ve been doing and what they are going to do. 

 

Product owner - Is a role in the scrum ideology, person with that title is usually the projects key 

stakeholder. 
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Scrum master - Is a role in the scrum ideology, person with that role is the facilitator for the 

team and manages the team and project progression. 

 

Product backlog - Is a list of all tasks identified by the team what needs to be done to finish the 

project 

 

Sprint backlog - Is a list of all tasks the team plans to finish in the sprints time period. 

 

Sprint retrospective - A short meeting with all team members after a sprint is finished. Where 

they discuss what went well, what can be improved and how can future sprints be improved. 

 
 
 

56 


