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1. Introduction 
This report outlines the final project for our BSc in Computer science. We are a group of four students in 
our final year at Reykjavík University and this project is essentially the accumulation of all the knowledge 
and skills we have acquired over the time spent at the university. 
 
We were lucky enough to be able to collaborate with the fine people over at Origo as well as our 
instructor, but more on them later.  
 
The report will describe every single aspect of working on the project in a way that people who aren’t 
experienced in Computer science will be able to follow along.  
 
Origo, a major software developer in Iceland, has been working with a number Icelandic  car rental 
companies for the past few years. During that time they have collected a large volume of data by tracking 
the rental cars. They have yet to use this data in any way, which is where we come in.  
 
Our task is to essentially make sense of this data, which was very raw when given to us, and make some 
kind of dashboard where the employees of Origo can visualize it. We figured that the best way to do this 
is to allow the user to create their own data visualization and add it to their personal dashboard. The user 
should be able to look at specific areas of Iceland and query their needs at any given time. 
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2. Project description  
The project revolves around developing a dashboard that can show important KPIs and allow a user to dig 
into statistics that Origo has accumulated in the Caren Trips platform. It is possible to 
expand the scope of the project by using Machine Learning protocols to develop predictive models on 
tourist behaviour based on different tourist types. 
 
Caren Trips is an App that has been deployed on mobile tablets by the majority of car rental companies in 
Iceland starting in 2017, for example Blue Car Rental, Avis, Enterprise, Campeasy and more. During that 
time a lot of data has been accumulated about travel plans and travel behaviour of the tourists that are 
using Caren Trips.  
Origo will look into integrating the dashboard into the Caren Trips backend where a company 
can view live KPIs based on their own data. 

2.1 Contacts 
From Origo: 

● Árni Gunnar Ragnarsson, Technical Manager: arnigunnar@origo.is 
● Soffía Kristín Þórðardóttir, Director: soffia@origo.is 

2.2 Communication with Origo and working conditions 
Origo has set up a facility for the group in the heart of the Caren department. Each member has their own 
desk, a second monitor, and Origo is willing to supply other devices if needed, such as mice and 
keyboards.  
 
The group has agreed that Tuesdays and Thursdays work best for everyone to work on the project, but of 
course there will always be some deviation from that.  
Each group member has signed a contract which gives Origo full ownership of the project and ensures 
confidentiality about the data and other information.  
 
There will be regular meetings with various members of the Caren team over at Origo, but our main 
contact at Origo is Árni Gunnar, the technical manager. We mainly communicate with him via email but 
we have also set up a slack workspace. 
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2.3 Who is this for? 
There are quite a few user groups that could benefit from access to this Dashboard. If this could be 
integrated into the Caren Trips backend, the managers of the car rentals could gain a lot from diving into 
the geolocation data. 
We could see benefits to government agencies to get access to accumulated data to gain insights into 
tourist behaviour. 

2.4 First steps 
Currently the data is stored in a Firebase database in Origo’s Google Cloud Platform. The first task is to 
take a look at the data, see how it is stored and figure out a good way to move the data into a structure 
where querying geolocation based data is optimized. 
We need to choose our technical stack, break down the project into workable chunks and identify the 
high risk factors. 

2.5 External data sources 
We would like to be able to connect external data sources with our location based data.  
For example to figure out the average stop time at Geysir parking lot based on weather conditions.  
Do tourists stop longer or shorter if there is rain? 
Could we connect our geolocation data to road data, for example maximum speed and see 
what are the most common places to exceed the speed limit? 

2.6 Questions to ask 
● We don‘t know our data well enough. What is the quality standard of the data? 
● How common are location spikes in our data points? 
● What is the flow of tourists through the country? Do they visit Geysir before or after they visit 

Gullfoss? Does this behaviour change based on weather? 
● Where are the tourists? What are the most popular destinations based on our location data? 
● For how long are tourists stopping at each destination? 
● Are there hotspots in the middle of the road? Where are tourists stopping where there is no 

defined location? 
● What is the average speed based on our data? Is speeding more common in different places? 
● Could we count vehicles going through geofences at a specific time? For example how many cars 

go through Þingvellir during Reykjavik Culture Night compared to a regular Saturday? 
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2.7 KPI’s 
A Key Performance Indicator (KPI) is a measurable value that demonstrates how effectively a 
company is achieving key business objectives.  
A KPI dashboard software enables businesses to turn data into analytics and insights.  
For this dashboard we want to decide what it is we want to display. This information mostly comes from 
Origo directly but it is also open to us to find something useful because we are the ones working with the 
data. 

2.7.1 Where are the tourists? 
We want to look at where the tourists are stopping and for how long. We could have a table with the top 
10 spots and make a heatmap displaying the busiest spots at each given time. Here it would be best to 
create some predefined geofences. For example Þingvellir could be one geofence defined for a specific 
coordinate window.  
This way we can also see if there are some unexpected places where people are stopping.  
 

2.7.2 The flow of the tourists 
We want to see how the tourists organize their trips. Do they visit Geysir before or after they check out 
Gullfoss? With this information it’s possible to create better custom made trips. Here it would be good to 
link to weather data to see how that affects trips, do they last shorter when there is bad weather?  
Here it would be particularly useful to create a prediction model. 

2.7.3 How fast are they going? 
We should consider linking our data to Google maps or Vegagerðin to see if people are driving over the 
speed limit in specific places. Maybe we can see the ratio between driven kilometers on concrete versus 
gravel. How does weather affect speeding? 
 

2.8 Minimum viable product 
The minimum viable product is a website where an authenticated user can view the most popular tourist 
destinations and where tourists are most likely to stop while on their journey through Iceland. 
The information should be in accordance with the data provided to us by Origo and should be free of 
inaccurate GPS coordinates.  
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3. Organization 
It's important we organize ourselves thoroughly. The following sub-chapters describe how we’re 
going to do that. 

3.1 Schedule 

Week nr. Tasks Estimated hours per person 

Week 4 Make schedule, set up Kanban 
environment (Trello, etc.). 

5 

Week 5 Risk assessment, requirement 
analysis, design report, progress 
report 

20 

Week 6 Move data into viable database 20 

Week 7 Start programming.  
Ernir+Sindri UI, 
 Bjartur+Kári backend. 

20 

Week 8 Keep programming. 20 

Week 9 Prepare for meeting with 
instructors, progress report, 
presentation. 

15 

Week 10 Programming 20 

Week 11 Programming 20 

Week 12 Programming and testing 20 

Week 15 Backend manual, user manual, 
design report. 

50 
 

Week 16 Prepare for progress meeting, 
finish project. 

50 

Week 17 Prepare for final presentation. 50 
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3.2 Methodology 
The methodology we are going to use to organize is Kanban. Kanban is a “lean” methodology from Japan 
that focuses on three main principles. These principles are: limit work in progress, measure lead time and 
visualize the workflow.  
We want to limit work in progress to make sure we don’t try to tackle too many problems at the same 
time which could lead to unnecessary chaos.  
The second principle, measure lead time is one of the main reasons we choose to use Kanban. It has to do 
with us measuring the average time it takes to complete a task and always working towards optimizing the 
process by reducing the lead time.  
The third principle is about the visualization of the workflow and to do that we will be creating a Kanban 
board in Trello where we can see who is doing which tasks and see which tasks are done or have yet to be 
started.  
 
The main benefits we see in using Kanban, over the perhaps more widely used methodology “Scrum”, is 
the ability to spot bottlenecks in real time and the fact that Kanban provides a way to do agile 
development without time-boxed fixed-commitment iterations, such as the Scrum sprints.  
 
Kanban is an extremely flexible methodology so there are some things we want to add to it when working 
on this project. We want to do retrospectives regularly during the development so we can look over the 
road traveled so far and see things we are doing well, things we can do better and how we want to 
continue the process while continuously improving.  
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4. Risk analysis 
Risk analysis is the process of identifying and analyzing potential issues that could negatively impact a 
given project. Below we have highlighted what we consider to be the biggest risks to our project. We 
have also laid out each risk factors likelihood, severity and the team member who must try his best to 
make sure this never happens and how he might go about doing that. 
 

4.1 Risk factors 

Nr Risk Responsible 
party 

Likelihood 
(0-5) 

Severity(
0-5) 

Total 

1 Noisy data Kári 4 5 20 

2 Improper choice of programming 
language/environment 

Bjartur 3 5 15 

3 Inadequate estimation of project 
time 

Sindri 2 4 
 

8 

4 Team conflict Ernir 5 1 5 

5 Sick team member Ernir 5 1 5 

6 Waiting for Origo Sindri 5 2 10 

 

4.2 About risk factors 
1. Noisy data 
Noisy data is data that is corrupted or distorted, in this project we will be working with GPS data which 
can be unreliable at times. It’s important to account for noisy data since improper procedures to subtract 
out the noise in the data can lead to a false sense of accuracy or false conclusions. 
 
 
2. Improper choice of programming language/environment 
Choosing an unsuitable programming language/environment for the project at hand can severely impact 
the quality of the final product. It is important to research and discuss what is suitable for our project early 
on. 
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3. Inadequate estimation of project time 
Inadequate estimation of project time can lead to the team allocating their time poorly and not finishing 
the most important parts of the product in time. 
It is important that all time estimation for the project is regularly updated and discussed thoroughly. 
 
4. Team conflict 
Conflicts may arise over the work period and it is important that they are resolved in a reasonable amount 
of time. If two members of the team are arguing a third person will be brought in and the two members 
arguing will state their case and the person brought in will decide. 
 
5. Sick team member 
The chance that a team member gets sick is high. Healthy eating and regular exercise among team 
members is the best cause of action to prevent a member from getting sick. 
If a team member does get sick he can work from home and communicate with the team via Trello, slack 
or Discord or he can find some other time to catch up. 
 
6. Waiting for Origo 
At some point, we will probably need Origo to do something for us. Whether it be giving us access to 
something like the Google Cloud Platform, answering our questions about the product requirements or 
something else. It’s important that we don’t just sit around doing nothing while waiting for their response. 
If this were to happen we will just have to work on something else so we don’t waste precious time.  
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 5. Database comparison 
Picking a good database is arguably the most important aspect of this project. It’s important to see what’s 
available and what fits the data we have best. The database must handle geodata well and should be easily 
query-able to make representation better. 

5.1 Elastic Search 
Elastic Search is well suited for environments where multiple logs are being generated and analytics need 
to be done in relation to those. It provides good machine learning tools, visualization support and works 
well with geolocation data. 

5.1.1 Pros 
● Data is easy to query and supports SQL statements. 
● Works fast and supports geolocations well with a variety of geospatial algorithms. 
● Easily scalable. 
● Good for data analytics. 
● Real-time storage. 
● Security layer between data and dashboards. 
● Machine learning tools. 
● Fast! 

5.1.2 Cons 
● Rather expensive. 
● Medium learning curve and lacks good documentation. 
● User interface can be heavy. 
● Takes time to tune to your needs. 
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5.2 MongoDB 
MongoDB is a document-oriented database where data is organized as JSON documents.  

5.2.1 Pros 
● Flexible 
● Good fit for Javascript frameworks 
● Real time statistics/data analysis 
● Free 
● No schema 
● Relatively simple to learn 

5.2.2 Cons 
● Inefficient when dealing with a large/diverse dataset 
● Typically has higher data size 
● Not very flexible when querying 
● Evolves fast, less up to date documentation 

5.3 Tableau 
Tableau is a powerful visualization tool that can generate dashboards and worksheets. It provides good 
collaboration of different data sources and real time analysis. Tableau doesn’t require any programming 
or technical skills to use. 

5.3.1 Pros 
● Easy to use and learn. 
● Integrates well with other software. 
● Provides great visualization and graphing tools. 
● Works well with geolocation data. 

5.3.2 Cons 
● Expensive. 
● Can lack in performance. 
● UI is not great. 
● Not a database, but can be connected to one. 
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6. Tools 
There are a number of applications available that can help us with our project. This chapter will outline 
which tools we plan on using and for what purpose. 

6.1 Structural environment 
● Trello for the Kanban board. 
● Github for version control. 
● Google drive for reports and time logs. 
● CircleCI for continuous integration 
● Google Cloud Platform for deployment and more. 
● ELK (Elastic Search - Logstash - Kibana) stack. 
● DarkSkynet for weather data. 
● PostgreSQL database hosted on Google Cloud. 

6.2 Programming environment 
● Python for data processing and the backend (Django). 
● Javascript, HTML and CSS for front end functionality. 

6.3 Programming rules 
● All function definitions must contain a comment that explains briefly what it should do unless it’s 

really obvious from the name of a function. 
● Functions and variables should have informative names and camelCasing. 
● All indentation should be correct, 4 spaces, exception is html which should be 2 spaces. 
● Class names in html should have a hyphen between words and id’s should have camelCasing 
● When someone has a headset on, he is in the “zone” and must not be disturbed. 
● Don’t commit broken code. 
● Always do git status before git add. 
● Each developer should work on his own branch and can only merge into dev branch when 

someone has reviewed his work. 
● Always put yourself on the kanban board before starting working on something. 
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6.4 Continuous integration 
Like any decent software developers we will use continuous integration. What this means is that the 
process of integrating code changes from multiple team members into the project will be automated. This 
will ensure that the new code will be correct. 
In order to do this we must use a continuous integration system, which in our case is called CircleCI. 
 
The reason we chose CircleCI is because all of us have used it before, so we won't have to waste valuable 
time on learning how to use a new system. CircleCI will make sure that every single piece of code is 
tested before it’s merged into the projects master branch. 
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7. Design 

7.1 Requirement list 
Below are the requirements we believe the system should fulfill. 
 

Nr. Requirement Priority Implemented? 

1 The dashboard should display a list of the top 10 places 
people are stopping. 

A x 

2 The data should be stored in a database well fit for 
location-based data. 

A x 

3 The dashboard should be a website. A x 

4 The data should be cleaned as much as possible. A x 

5  The dashboard should show main deviations from pre 
planned trips. 

A We didn’t receive 
access to pre planned 
trips. 

6 The dashboard should display how long cars are stopping 
on average per place. 

A x 

7 The user must log in to use the site. A x 

8 The dashboard should show where cars are stopping where 
they aren’t allowed. 

A Hard to define “not 
allowed”. 

9 The dashboard should include a heatmap which shows 
where cars mostly drive. 

A x 

10 One user should be able to add other users. A x 

11 The data should be cross-referenced with other data, for 
example weather data. 

B x 

12 The dashboard should show the ratio between curb/gravel 
driving per rental. 

B Not possible, as far as 
we know. 

13 The dashboard should be able to filter for specific car 
rental companies. 

B x 

14 Data should be filterable by time of year. B x 
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15 The site should include a tool to produce reports. B  

16 The dashboard should display data about average speed vs 
maximum speed. 

B Maximum speed data 
not available anymore 
on Google Roads API. 

17 The site should include prediction models based on tourist 
behavior. 

C  

18 The dashbours should be able to filter for specific car 
models. 

C No access to that data. 

19 The dashboard should be connected to google maps. C x 

7.1.1 Updated requirements 
Below are requirements that were added during the development of the system. 
 

Nr. Requirement Implemented? 

1 The user should be able to customize his own dashboard. x 

2 The user should be able to define his own geofences. x 

3 The user should be able to delete geofences. x 

4 The user should be able to categorize geofences. x 

5 Time consuming operations should be executed in the 
background. 

x 

6 The user should be able to visualize a path between 2-3 
geofences. 

x 

7 The user should be able to add multiple paths to a map and 
compare their popularity. 

x 

8 The system should include a user-friendly query tool for a 
bar graph. 

x 

9 The system should include a user-friendly query tool for a 
line chart. 

x 

10 The system should include a user-friendly query tool for a 
heatmap. 

x 

11 The user should be able to log in with G-mail. x 

12 The user should be able to view static data and filter it by. x 
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13 The user should be able to view instructions regarding 
how to use the system. 

x 

14 The user should be able to remove items from his 
dashboard. 

x 

15 The user should be able to empty his dashboard. x 

16 The user should receive a prompt when adding or 
removing something from his dashboard. 

x 

17 The user should receive a prompt when updating a map or 
chart. 

x 

18 The user should receive a prompt when creating or 
deleting a geofence. 

x 

19 The user should be able to easily apply all geofences that 
belong to a certain category to his visualization. 

x 

7.2 Use Cases 
Below are examples of use cases for the system. 

7.2.1 Use case 1 

Name The user must be able to log in to use the site. 

Number 1 

Priority A 

Pre condition The user has an account. 

Main course The user visits the site and is immediately prompted for login info. The user 
enters his info correctly and is moved to the front page. 

Alt. course ● The user enters a wrong username. 
● The user enters a wrong password. 

Post condition User is logged in and can view the dashboard. 

Requirement  3, 7 

Actors User 

Author Bjartur Lúkas Grétarsson 
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7.2.2 Use case 2 

Name The user can filter between well defined KPI’s. 

Number 2 

Priority A 

Pre condition The user is logged in. 

Main course The user is presented with a map/charts and a menu to see what data is presentable. 

Alt. course None. 

Post condition The map/charts changes according to filters. 

Requirement  1, 5, 6, 8, 9, 12 

Actors User 

Author Bjartur Lúkas Grétarsson 

7.2.3 Use case 3 

Name One user can add other users. 

Number 3 

Priority A 

Pre condition The user must be authenticated. 

Main course A button in the sidebar is only visible to a “superuser”. The superuser presses the 
button and is redirected to a page where he can enter the email of a user and press 
confirm to create an account for that email. 

Alt. course None. 

Post condition The email entered gets sent an invitation to the dashboard. 

Requirement  10 

Actors Admin 

Author Bjartur Lúkas Grétarsson 
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7.2.4 Use case 4 

Name The user should be able to filter data by time of year 

Number 4 

Priority A 

Pre condition The user is authenticated. 

Main course User is presented with data representation and can see the same data for different 
years or specific seasons. 

Alt. course ● Such filtering is not applicable for said data. 

Post condition User sees data representation for a specific time of year. 

Author Bjartur Lúkas Grétarsson 

7.2.5 Use case 5 

Name The user should be able to view prediction models 

Number 5 

Priority B 

Pre condition ● The user is logged in. 
● The prediction model for said data exists. 

Main course The user filters data to a certain KPI and then gets an option to see a prediction 
model.  

Alt. course ● The prediction model doesn’t exist. 

Post condition The user is shown analysis and a prediction model for the selected KPI. 

Requirement  18 

Actors User 

Author Bjartur Lúkas Grétarsson 
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7.3 Prototypes 

7.3.1 Overview 

 
How we imagined the dashboard looking at the beginning of the project 
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7.3.2 Heatmap 
 

 
Our vision for the heatmap, where users can look at the frequency of points that match the users query 

 
 

7.3.3 Heatmap (filter) 

 
The heatmap further filtered 
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7.3.4 Trips 

 
The original prototype for what we now call “Paths” 

7.3.5 Trip view 

 
Original prototype for what we now call “Paths” 
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7.4 Architecture 

7.4.1 Overview 
The data is stored in Firebase to begin with. Logstash loads that data, converts it to a usable format and 
Elastic Search ingests it. There the django backend can communicate with it. On Google Cloud there is a 
PostgreSQL database that has the purpose of converting some of the raw data from Elastic to a more 
queryable form, and to store things like geofences that helps to define what data to query from Elastic 
Search. On the cloud there is also a deployment for the Dashboard that Origo can access. 
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7.4.2 PostgreSQL database schema (ER-diagram) 

 
The attributes and relations between the PostgreSQL tables. 
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8. Testing 

8.1 Usability testing 
We decided to conduct usability tests using the “Think-aloud” method because it has been proven to be 
highly effective. The interviews were conducted in Icelandic with 5 Origo staff members. They were 
given tasks to solve and the goal was to see what was missing in our design which was still at its early 
stages. Most of the systems functionality had been implemented at the point of these tests. 
 

8.1.1 Interview script 
“Sæl/l. Við erum nemendur í tölvunarfræðideild HR og erum að vinna BSc lokaverkefni í samstarfi við 
Origo. Við erum að hanna vefkerfi þar sem gögn frá Caren eru nýtt til að túlka hegðun ferðamanna á 
sjónrænan máta. Við viljum að þú setjir þig í spor starfsmanns Origo sem er að reyna að nota kerfið 
okkar. Við erum með nokkur verkefni sem við viljum að þú leysir og það væri best ef þú gætir hugsað 
upphátt um það sem þú ert að gera. 
Hafðu í huga að það er ekki verið að prófa þig heldur kerfið og þú mátt hætta hvenær sem er. 
Markmiðið með þessu er að sjá hvort að kerfið sé of flókið í notkun fyrir hinn almenna notanda og hversu 
ánægjulegt það er að nota það. 
Nafnið þitt mun hvergi koma fram. 
Ertu með einhverjar spurningar áður en við byrjum?”  

8.1.2 The tasks 
Scenario 1 
“Þú ert að fara að nota kerfið í fyrsta skiptið og þarft að búa til aðgang og skrá þig inn.” 
 
Scenario 2 
“Þú vilt búa til heatmap þar sem þú getur séð alla bíla frá Camp Easy bílaleigunni sem keyra 
hraðar en 90 km/klst.” 
 
Scenario 3 
“Þú vilt búa til heatmap þar sem þú getur séð hvar allir bílar í ágúst 2019 eru að stoppa. Þú vilt 
svo bæta því heatmappi í þitt dashboard og að lokum viltu skoða dashboardið þitt.” 
 
Scenario 4 
“Þú vilt búa til línurit sem sýnir meðaltímann sem viðskiptavinir ALP stoppa hjá Gullfossi. Þegar 
þú ert búinn að því ertu svo ánægð/ur með það að þú ákveður að bæta því við í dashboardið þitt.“ 
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Scenario 5 
“Þú vilt búa til Geofence á Kirkjubæjarklaustri en þegar þú ert búinn að því þá áttaru þig á því að 
það er ekki nógu gott og ákveður að eyða því. “ 
 
Scenario 6 
“Þú hefur rosalega mikinn áhuga á ferðamönnum sem eru að fara frá Mosó til Borgarnes. Þú vilt 
vita hvort það eru fleiri sem fara í gegnum göngin heldur en fara Hvalfjörðinn. Búðu til kort sem 
sýnir hvort er vinsælla.” 
 
Scenario 7 
“Þú vilt búa til súlurit sem sýnir í hvaða geofenci flestir eru að stoppa. Þú vilt svo bætta því við í 
dashboardið þitt.” 
 
Scenario 8 
“Þú vilt eyða öllu sem er komið í þitt dashboard og svo skrá þig úr kerfinu.” 

8.1.4 Results data 
See Appendix. 
 

8.1.5 Results summary 
A lot of good points came from these tests. It became very clear that we need to give more feedback to the 
user on button presses. Most users did not understand what leaving a box empty would do, as it was 
completely unclear. Sidebar needs to be more clear to show all functionality. Our date selector was pretty 
bad according to most users. Our system was rather slow at times due to lack of parallel querying. Not a 
single user understood what a bounding box was and it was not apparent that you could click on the map 
to make one. Defining a geofence and their importance seems to be important as most users don’t 
understand them or their core contribution to the system.  
 
Other than that the problems are mostly design issues. One user pointed out to us that we can get a 
meeting with a designer at Origo that could help improve our interface. 
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8.2 Unit testing 
We decided to test our code with unit testing to make sure individual parts of the system are working as 
expected. We split our unit tests into three parts, view tests, url tests and model tests. 

● The view tests check whether the view functions can be run without errors, return the correct 
status code and if they render the correct template. 

● The url tests check whether the urls can be resolved correctly. 
● The model tests check whether the postgreSQL database models work as expected by creating a 

temporary test database each time the unit tests are run. The test database is then destroyed when 
the tests finish running. 

 
8.2.1 Code coverage 

 
The picture shows what parts of the code is unit tested 
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9. Progress overview 

9.0 Weeks 1-3 (12/8 - 1/9) 
In the first 3 weeks there was an adjustment period, picking a project, lectures and meetings. No sprints or 
plans were set up during those weeks. 
 

9.0.1 Task breakdown 

 
9.1 Weeks 4-5 (2/9 - 15/9) 

9.1.1 Retrospective 1 (15/9) 
Good 

● Presentation is well underway. 
● Good vibes. 
● Final report structure is looking good except we need to rethink the risk analysis part. 

 
Bad 

● Vision for project is not clear. 
● We are behind schedule. 
● Still need to finish setting up the environment. 
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9.1.2 Retrospective 1 Summary 
Overall the work we have done has been good but we are behind schedule, so that is something that needs 
to improve. We are almost done setting up the environment but that is something we need to finish as 
soon as possible. We need to start programming very soon to get a better idea of the extent of this project. 
 

9.1.3 Burndown chart 
The following chart shows the progress of task completion in this 2 week period.  
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9.1.4 Task breakdown 

 

9.2 Weeks 6-7 (16/9 - 29/9) 

9.2.1 Retrospective 2 (26/9) 
Good 

● Fixing comments from the status meeting. 
● The report is looking good. 
● Better idea of what we want to do. 

 
Bad 

● Getting the environment up and running. 
● Behind schedule. 
● Make better use of the Kanban board. 
● Productivity not that great. 

9.2.2 Retrospective 2 Summary 
We need to organize how we take our breaks. We need to start each day deciding what we want to 
accomplish. Overall there has been too much wasted time and we are falling behind schedule. We have 
done very well on the report but not as well on the actual system. It’s hard to learn all these new things 
and using Google Cloud seems to be very complicated. 
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9.2.3 Burndown chart 
The following chart shows the progress of task completion in this 2 week period.  
 

 

9.2.4 Task breakdown 
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9.3 Weeks 8-9 (30/9 - 13/10) 

9.2.1 Retrospective 3 (15/10) 
Good 

● Frontend work is going well. 
● Managing breaks has gone better. 
● Fixed important aspects of the report. 
● Kanban board better utilized. 

 
Bad 

● We still haven’t set up the ELK stack. 
● We are still behind schedule. 
● We aren’t utilizing the time we have efficiently. 

9.2.2 Retrospective 3 Summary 
Setting up the ELK stack has not gone well and we plan to fix that as soon as possible by getting help 
from Árni Gunnar, our contact at Origo. 
We started developing the front end with React and that went really well. 
 

9.3.3 Burndown chart 
The following chart shows the progress of task completion in this 2 week period.  
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9.3.4 Task breakdown 
 

 
 
 

9.4 Weeks 10-11 (14/10 - 27/10) 

9.4.1 Retrospective 4 (29/10) 
Good 

● Elastic stack is up and running. 
● Good meeting with Origo. 
● Clearer vision of rest of the project. 

 
Bad 

● Had to switch backend framework. 
● Origo internet is blocking Kibana. 

 

9.4.2 Retrospective 4 Summary 
A big boulder is out of the way now that the ELK stack is up and running so we can finally move on with 
the rest of the project.  
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9.4.3 Burndown chart 
The following chart shows the progress of task completion in this 2 week period.  
 

 

9.4.4 Task breakdown 
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9.5 Weeks 12-13 (28/10 - 11/11) 

9.5.1 Retrospective 5 (11/11) 
Good 

● Heatmap up and running. 
● End to end functionality up and running. 
● Good sessions were had, major breakthroughs! 

 
Bad 

● React project stashed. 
● A bit behind schedule. 
● Cluster problems. 

9.5.2 Retrospective 5 Summary 
Working on the project has been going well, the hardest functionality parts have been implemented so the 
future is looking bright for the 3 weeks session. 

9.5.3 Burndown chart 
The following chart shows the progress of task completion in this 2 week period.  
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9.5.4 Task breakdown 

 

9.6 Week 14 (25/11 - 1/12) 

9.6.1 Retrospective 6 (1/12) 
Good 

● Clear vision for the project has been established. 
● Site is getting sexy. 
● Lots of awesome features have been added. 
● Geofence generator has been added. 
● Caught up on time schedule. 

 
Bad 

● Some people are not following the programming rules. 
● Continuous deployment issues. 
● Testing coverage not ideal. 

 

9.6.2 Retrospective 6 Summary 
This past week the team was highly productive. We implemented a number of our most important features 
and our pride and joy, the geofence generator, opened up a huge array of possibilities for more features. 
We added a second database to make our lives easier and deployed our project on the open internet. 
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We ran into some issues with continuous deployment and have yet to figure that out. As it is there is no 
continuous deployment at all and there aren't many tests to speak of. Regardless we are happy with our 
progress and excited to keep working now that we have a good flow going. 

9.6.3 Burndown chart 
The following chart shows the progress of task completion in this 1 week period.  

 
 

9.6.4 Task breakdown 
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9.7 Week 15 (2/12 - 8/12) 

9.7.1 Retrospective postponed 
The retrospective for this week was postponed to thursday next week because next week is 
short and there is a lot of important stuff yet to be done this week. 

9.7.2 Burndown chart 
The following chart shows the progress of task completion in this 1 week period.  

 

9.7.3 Task breakdown 
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9.8 Week 16 (9/12 - 13/12) 

9.8.1 Retrospective 7 (12/12) 
Good 

● A lot of constructive feedback from user testing. 
● Weather data up and running. 
● Mock presentation went well. 
● Almost all of the features we planned on implementing are ready. 
● Origo employees are getting excited for the demo. 

 
Bad 

● Failure to make CircleCI work properly. 
● Same things are breaking over and over again. 

 

9.8.2 Retrospective 7 Summary 
This sprint was really fun compared to the previous ones. Almost all of the major features have been 
implemented and the end of the project is getting closer. We are extremely happy with the system we 
have made and look forward to our final presentation. All that is left is some minor bug fixes, UI 
improvements, and finishing up our report and presentation. 
 

9.8.3 Burndown chart 
The following chart shows the progress of task completion in this 1 week period.  
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9.8.4 Task breakdown 
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10. Project burndown 
We kept track of how much work each of us spent on the project and how much work we did as a team. 
The following subchapters contain visualizations of that. 

10.1 Burndown chart 
The following burndown chart is a graphical way of seeing how much work has been done and how much 
is left. This graph shows the hours spent on the project. The blue line is the initial goal we set for each 
week and the red line is the actual hours spent. 
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10.2 Hours spent per student 
The following chart shows the distribution of hours spent on the project per student. 
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11. Problems along the way 
We faced quite a few hurdles along the way but in the end we overcame them and turned in a project we 
are happy with. These challenges were a valuable learning experience for us, the root of all these 
problems can be traced back to our inexperience working on a project of this scale.  
 

11.1 Elastic stack & Google Cloud 
The most difficult and time consuming problem we faced was getting the Elastic stack up and running on 
Google Cloud. The sheer volume of features Google Cloud offers makes it difficult to know what you’re 
supposed to do when deploying one of their services. Even our contact at Origo had a difficult time 
setting up the Elastic cluster. 
However, after days of banging our heads against the wall, we decided to use the cloud service at 
elastic.co,  meaning we would have to run on free trials and paid subscription until the end.  

11.2 React 
At first we planned using React for our front end and Django for our back end. After spending a few days 
designing and implementing a front end using React we decided to stash the whole thing. We felt that it 
would be impractical to keep using it, since none of us had much experience with it and using Django for 
both the front and back ends would make things a whole lot simpler and allow us to spend our time on 
more important things. 

11.3 CircleCI 
When it came to using continuous integration everything was running smoothly until we encountered a 
problem that we could not fix. Tragedy struck when we decided to add a relational database to our system 
and we were getting some kind of connection error on the CircleCI cloud. This problem persisted even if 
we removed every single unit test from the testing module. We were unable to find a solution so we ran 
the tests manually for the last part of the project.  
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12. Final product 
We’re quite happy with our final product so we’re dedicating a chapter to explain its main features that 
we believe will be useful to our benefactor, Origo. 

12.1 Databases 
When we first started this project we were handed data that was being stored in a Firebase database that 
wasn’t very useful to Origo. We migrated the data to an Elastic Search database which should enable 
faster querying and good location data indexing. Late in production we realized we would need a 
PostgreSQL database which luckily could be set up within the day. This was to enable us to better define 
how to query the raw data from the Elastic Search database. 

12.2. Website features 
We made a website, where a user can sign in and use your system. An Origo employee can easily access 
Auth0, the authentication system we used, to define rules for who can and cannot sign up/sign in.  
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12.2.1 Geofence generator 
A user can click on the sidebar to navigate to our geofence generator. Once there the user sees a map of 
Iceland and a form to fill out.  
 
The user can define as many geofences as he/she wants and define categories for the geofences.  
The user can name the geofence whatever he/she wants and play around with the size.  
In order to make a geofence the user can manually input the latitude and longitude of the fences center but 
the best way is to click on the map.  
If the user clicks on the map a box will be drawn around the geofence, allowing the user to easily see if 
it's in the right spot.  
If the user is happy with his/her geofence the user can hit the submit button and the geofence will be 
added to the PostgreSQL database.  
This can take a few minutes so the user will be prompted with a message explaining that it’s going to take 
some time and once it’s finished and the geofence is ready the user will be prompted again.  
 
If the users geofence database becomes cluttered or if he/she decides he/she doesn’t need some categories 
anymore, the user can easily delete both geofences and categories and is prompted by a success message 
if the deletion was successful.  
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12.2.2 Visualizations  
Our website offers a number of ways to visualize data. The user can access them via the visualizations tab 
in the sidebar. There the user will be presented with a dropdown list of visualization options.  
These options include a line chart generator, column chart generator, heatmap generator and roadmap 
generator.  
All of which can be added and removed from the users personal dashboard, but more on that later. 
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12.2.2.1 Heatmap  
The user can use the heatmap generator to visualize the frequency of data points that match his/her query 
parameters.  
The parameters the user can choose from are the date range, rental company, and minimum and maximum 
speed.  
For example, let's say a user wanted to see where cars from CampEasy are driving between 100 and 120 
km/h from january to december 2019. The user could do so just like depicted in the image below and, if 
the user wants, he/she can add it to his/her dashboard. 
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12.2.2.2 Paths 
The paths feature can be used to visualize paths between multiple geofences and compare how many 
people travel between geofences using a color scale.  
 
The user can decide how many paths he/she wants to visualize at once and when he/she is ready click 
“Draw Paths”. The map will be refreshed and the shortest paths between geofences will be drawn on the 
map.  
The paths will be drawn in different colors depending on how popular they are relative to each other.  
The user will also be informed exactly how many people travelled between these specific geofences. 
Once the user has created a paths visualization he/she can choose to add it to his/her dashboard.  
 
This is best explained through example. Let's say a user is interested in cars travelling between Selfoss 
and Skálholt. The user wants to know which path between those locations is more popular, the northern 
path or the southern path. After having defined geofences for Selfoss, Skálholt, some point along the 
northern path and some point along the southern path, the user navigates to the paths page. The user fills 
out the form for his/her query and clicks on “Draw Paths”. The user can clearly see that way more people 
prefer the northern path and he/she has the option to add this visualization to his/her own dashboard. 
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12.2.2.3 Columns 
The user can use column charts to visualize data. Let’s say for example a user was interested in the 
average duration people are spending in Skógarfoss. The user can define which geofence he/she is 
interested in visualizing and a number of different aggregations, in this case average duration. The user 
could then choose to add this visualization to his/her dashboard. 
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12.2.2.4 Lines 
The user can use line charts to visualize data. The user can query based on geofences, rental companies 
and a number of other aggregations. Let's say a user wants to create a line chart that shows for each month 
how much time, on average, people are spending at Gullfoss, Skógarfoss and Hvalfjörður. The user could 
easily make one in the way shown in the image below, and add the line chart to his/her dashboard. 
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12.2.3 Dashboard 
Upon login the user is directed to his/her personal dashboard. If the users dashboard is empty, which it 
will be for all first time users, he/she will be prompted to check out our detailed instructions page which 
explains how a user can get the most out of our system.  
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When a user has created a column chart, line chart, heatmap or a roadmap, he/she is given the option to 
add it to his/her own dashboard. This dashboard can be accessed through the sidebar or by clicking on the 
notification the user receives when he/she adds something to it. When the user navigates to the dashboard 
he/she can look at all the visualization he/she has previously created. They are unique to his/her account 
and the user can delete the ones he/she doesn ́t need anymore. 
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12.2.4 Statistics 
We made the statistics page for the user that doesn’t have time or doesn’t want to define his/her own 
visualizations. The user can navigate to the statistics page via the sidebar and there he/she will see a 
number of visualizations that we found particularly interesting. The user has the option to filter these 
statistics by each geofence that he/she has defined. 
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12.3 A learning experience 
From the beginning Origo always told us that this system was meant as more of a learning experience for 
them, rather than a fully developed product. We are confident that Origo can use this system to figure out 
the most efficient and practical ways to use the valuable data they have collected these past few years.  
 

13. Final words 
Writing up the final words for this report is bittersweet. On one hand, we are happy with our final 
product. On the other, this marks the end of our collaboration and soon all of us will head our separate 
ways. 
 
This project has taught us a great deal about software development. All of us look fondly back at the time 
spent working on this project and we are grateful for the support we have received from Origo as well as 
from our instructors.  
 
The system itself turned out great in our opinion. It’s vastly different from our original vision but this 
version is without a doubt much better. As discussed earlier, we did spend some time on things we didn’t 
end up using but that time wasn’t truly wasted as it was a great learning experience.  
 
The future of the project is now completely in the hands of Origo. We don’t know exactly what they plan 
on doing with it but there's no doubt it will prove a valuable resource for them. They have everything they 
need to keep working on it. We have provided them with a complete technical operations manual, so it 
should be easy for anyone to pick up where we left off. Our code is clean and well commented, so they 
shouldn’t have many issues. We hope that they feel comfortable contacting us if they run into any 
problems that would require our attention. All of us would be happy to help. 
 
As of writing this we have yet to conduct our final presentation for our instructors, peers and the staff at 
Origo. We are ecstatic about the thought of sharing our hard work with all these people. Origo has invited 
us to a small celebration, in our honor, after our final presentation. We plan on getting drunk together and 
saying goodbye to our tight-knit group, perhaps for good.  
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14. Appendix 
Information that we found not crucial for the main report can be found here. 

14.1 Usability testing data 
This is the raw data collected from our usability testing. The tests were conducted in Icelandic, which is 
why the notes are in Icelandic. 

14.1.1 Scenario 1 

User Time to complete Notes 

1 0:40  

2 0:40  

3 0:41  

4 0:28  

5 0:34  

 

14.1.2 Scenario 2 

 

User Time to complete Notes 

1 1:03 Fór fyrst í statistics. Max hraði? 
Heatmap translator. 

2 1:21 Min og max speed? Date range 
ruglandi. Mætti setja max speed 
tómt. 

3 1:49 Sumir lesa leiðbeiningar sumir ekki. 
Max speed mætti vera blank.  

4 1:23  

5 1:59 Ekkert í sidebar sem segir að maður 
geti búið til map. Betri 
leiðbeiningar. Takkinn er langt frá 
forminu. 
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14.1.3 Scenario 3 

 

User Time to complete Notes 

1 2:00 Segja þegar add to dashboard 
heppnast. My dashboard ekki á 
augljósum stað, lengi að finna.  

2 1:58 Date selector er asnalegur, þarf að 
laga. Speed=0 ekki augljóst, mætti 
skilja eftir tómt.  

3 2:26 MM/DD/YYYY er slæmt. Vantar 
skýrara hvað gerist ef maður velur 
ekkert. Vantar prompt á add to 
dashboard. Dashboard er lengi að 
loada.  

4 1:21 Blank = allar bílaleigur mætti vera 
skýrara. Vantar confirmation á add 
to dashboard. Dashboard 
staðsetning mætti vera augljósara. 

5 1:22 Date formið er slæmt. Vantar 
prompt á add to dashboard. 

 

14.1.3 Scenario 4 

 

User Time to complete Notes 

1 3:16 Geofence? Bounding box? Óljóst að 
ýta megi á kort. Skýrara prompt 
þegar addar geofence.  
 

2 0:31 Mætti koma success á add to 
dashboard. 
 

3 1:06 Merkja mánuði á x-ás. Merkja 
einingar á ása.  
 

4 0:40 Dashboard er slow að loadast.  
 

5 1:07 amerískar kommur..  
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14.1.5 Scenario 5 

 

User Time to complete Notes 

1 1:46 Óljóst hvar á að eyða geofence. 

2 0:44 Bounding box size er óljóst. betra 
prompt. 

3 2:04 Size of bounding box - hvað er það. 
Updatea stærð á bounding box 
hraðar. 
 

4 1:30 Hvað er bounding box? Betra 
prompt á delete. Getum notað 
“toastr” til að notifya. 
 

5 2:15 Mætti segja að þú getur ýtt á kortið 
til að gera box. Þarf að eyðast úr 
drop down þegar maður eyðir. 
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14.1.6 Scenario 6 

 

User Time to complete Notes 

1 12:07 Vantar fleiri geofences í paths. Ekki 
augljóst að eigi að búa til geofence 
fyrst. Ruglandi að geta deletað og 
addað category í geofence 
generator. Visualize “all” paths 
hvað þýðir það. Geofence prompt 
þegar ready vantar, og auto update á 
dropdown box. Hvað þýða litirnir? 
Add longer path ekki augljóst. 
 

2 7:52 Vantar meira augljóst að maður geti 
addað geofence. Þyrfti að geta búið 
til geofence í paths. “can’t find the 
geofence you’re looking for?”. 
Visualize all paths misskilið. Ekki 
augljóst að setja geofence í 
hvalfjarðargöngin. Mætti segja að 
random leiðin sé random sem er 
teiknuð. Maður les aldrei texta.  
 

3 2:36 Add longer path ekki augljóst. Setti 
ekki geofence í göngin. Gleymdist 
að eyða út geofences fyrir tilraun.  
 

4 7:24 Ekki augljóst að maður á að bæta 
við geofenci þegar maður er að búa 
til path. Add longer path ekki 
augljóst.  
 

5 4:37 Notes paths ekki skýrt. Vantar að 
fyrsti punktur í teikningu sé frá 
punkt a og síðasti í punkt b. Ekki 
notendavænt fyrir litblinda. 

 
  

60 



14.1.7 Scenario 7 

 

User Time to complete Notes 

1 2:07 Vantar prompt á add to dashboard. 
Mætti vera clear dashboard takki. 
 

2 2:03 Max og min er weird fyrir visits. 
Breyta filterum eftir hvað er valið.  
 
 

3 1:37 Skoða einingar á gögnum 90 
milljón visits? 
Eyða individual paths. Longer path 
ekki augljóst. Ennþá lengra path? 
Delete weird. 
 

4 1:08 v og h axis? Loading animation á 
dashboard. Gögnin eru úr driver 
guide, ekki beint úr Caren. Tala við 
hönnuði hjá Origo. Dashboard takki 
má vera skírari.  
 

5 1:15 Mætti geta raðað barchart í tíðniröð. 
Kom empty bar.  
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