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1 Preface 

This final project is created in collaboration with Hugbúnaður hf. (HB International, or 

HBI). HBI was founded in 1984 and initially the company did miscellaneous software 

development, mostly for the domestic market. In 1993, they started to market a retail 

application for PC based POS (point-of-sale) systems in Europe. This application had been 

in use in Iceland for several years at that point, with good results. In 1996, HBI started the 

development of Centara, which is a Windows based version of a POS system. It caters for 

both retail as well as hospitality industries. Among features are: sales data analyses, 

discount systems, payment splitting, and staff reports. Today, Centara is HBI’s flagship 

product, and is used worldwide by retail businesses of all shapes and sizes, including Jysk, 

Rossopomodoro, Hereford Steakhouse, KEA Hotels, and Burger King.  

The aim of this project is to enrich a shopper’s experience by providing a web 

application that enables customers, as well as staff, to get access to product details using 

their web browser of choice. The web application will be designed for Fjarðarkaup hf., who 

are customers of HBI, and the team will get access to their product database. 
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2 About the system 

The outcome of the In-store product details (ISPD) project will be a REST web-service that 

connects to a Centara Server, and a web application that uses the REST service for data 

lookup.  

 

 

 

Figure 1, system overview. Red: The project. 

 

The web application will help people organize their grocery shopping before going 

to the store. It will make it easier for both staff and customers to look up the details of a 

particular product, such as price, ingredients, and availability. Users can also add items to a 

shopping list or favourites, rate a product, and see the total cost of their shopping list 

before going to the store.  
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Users will be able to do/look up the following information: 

 

All users can: 

● Search for product by name of product or manufacturer 

● Search for a product by selecting a category 

● See detailed information about a product, such as: 

● Name 

● Ingredient information 

● Allergy information 

● Price 

● If the product is vegan 

● If the product is available in the store 

● Manufacturer  

● Location of the product in the store 

● Rating 

 

Logged in users can: 

● Put a product on a shopping list 

● Put a product in favourites 

● Look at the shopping list 

● Look at the favourites list 

● Rate a product 
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3 Work organization 

3.1 Framework 

The team chose to work with the Scrum framework, since it fits well for projects that have 

to be shippable in a short timeframe. In Scrum, a project is worked on in sprints, typically 

2-4-week long. A team decides in the beginning of each sprint what should be accomplished 

during the sprint. When the sprint ends the team reviews how the sprint went; what went 

well and what not, and what was finished during the sprint. 

 

Scrum roles: 

Product owner: Birgir Kristmannsson (contact person at HBI) 

Scrum master: Hafdís Eyjólfsdóttir 

Team: Hafdís Eyjólfsdóttir, Hrafnhildur Skúladóttir, Karen Björg Halldórsdóttir and Tanya 

Brá Brynjarsdóttir 

3.2 Sprint plan 

Since the team will not be able to meet every day, the daily scrum meeting will be in a 

written form where each team member will answer these questions: 

 

1. What did you do yesterday? 

2. What will you do today? 

3. Is anything in your way? 

 

If it turns out that this format is not working, Skype meetings will be used. For the last 

three sprints the team will meet daily for these meetings. 

To prevent any misunderstandings that can be caused by the written form of the 

daily scrum meetings, the team will have a weekly meeting with the Scrum master on 

Mondays, 9:00 a.m., either at the HBI office in Borgartún 26, or at Reykjavík University. The 

team and the Scrum master will meet with the product owner weekly on Thursdays, 9:00 
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a.m. at HBI. Weekly meetings with the instructor will be held every Tuesday at 5:00 p.m., at 

Reykjavík University. 

At the start of each sprint there will be a sprint planning meeting where the sprint 

goal will be selected, the product backlog analysed and evaluated, and items moved to the 

sprint backlog. At the end of each sprint there will be a sprint review meeting, where the 

team will present what was accomplished during the sprint, and a sprint retrospective, 

where the team will discuss what is and is not working. 

3.3 Work process 

The first five sprints will be two weeks long and the sixth will be three weeks long, due to 

exams and Easter break. The last three sprints (sprints 7 to 9) will be one-week long.  

 The team estimated that the first six sprints will be 120 working hours each. The 

last three sprints will be 160 working hours each, because by then the team will have no 

other obligations than the project. The ninth sprint will be used for finishing touches and 

for tying up loose ends, if any.  

3.4 Tools 

The team is using Visual Studio 2015, ASP.NET MVC and C#. The project is hosted on 

Github. Bamboo is used for continuous integration (fig. 2) and Octopus for continuous 

deployment (fig. 3). When team members commit changes to Github, Bamboo will 

automatically pull the code from the Github repository, build it and run tests. It will inform 

about errors and failed tests, and if all tests pass then Bamboo creates a nuget package for 

the project and pushes it to Octopus.  In Octopus, the web app and the API are deployed 

automatically to separate Azure app services (fig 4). Figure 5 shows an overview of the 

work process. 

The Moq framework is used to unit test both the web app and the API. Only the 

resource layer is tested. Swagger is used for documenting the API. Auth0 is used for 

authentication.  
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Figure 2, continuous integration in Bamboo 

 

 
Figure 3, deployment processes for the API in Octopus 

 

 

 

Figure 4, the most recent versions of the web app and API that have been deployed 
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Figure 5, the work process, using continuous integration and continuous deployment 

 

The database is an SQL Database and will be accessed and managed on Microsoft 

Azure. Google drive is used for the product- and sprint backlog, sprint burndown, 

registered work hours, breakdown of work hours, and any other documentation that might 

be relevant and/or useful. The team will also be using a whiteboard at the workplace to 

visualize, and keep track of the sprint backlog.  

The class diagram was created using gliffy.com, and the block diagram with 

cacoo.com. Balsamiq Mockups was used to create the prototypes. The computers used for 

the project have Windows 10, Windows 8.1 and OS X operating systems.  
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3.5 Risk analysis 

There is always the possibility that something will go wrong when a system is designed. 

One way to reduce the impact of such problems is to identify possible risks and plan how 

the situation will be handled, should the event occur. The likelihood is rated from 1 (rare) 

to 5 (almost certain), and the severity from 1 (insignificant) to 5 (catastrophic). 

 

Name 
 

How to lessen the 
likelihood 

Severity Likelihood Reaction Owner 

Hrafnhildur will 
have the baby and be 
away for some time 
and other team 
members do not 
know what she has 
been working on 
 

Pair programming, 
Reduce bus factor and 
daily scrum meetings 

3 5 Might need to reorganize the 
sprint backlog and decrease 
sprint capacity 

Hafdís 
 

23.02.2017 - Hrafnhildur had her baby so the rest of the team reorganized the sprint. She came back after two weeks 
svo this did not have a serious impact on the project. 

Serious errors in the 
API 

Design unit tests with 
each code fragment, 
and do not push to 
Github unless tests 
pass. Using 
continuous 
integration will also 
decrease the chance 
of this happening 

5 3 Examine the code that was 
written after last known 
successful build and try to fix 
the bug, else revert to last 
running version 

Tanya 
 

Problems setting up 
Visual studio 

Start early to set it up 3 4 If we cannot figure out the 
problem, seek help from the RU 
helpdesk 

Karen 
 

06.02.2017 Karen had some trouble setting up Visual studio (on a Mac) and it took about a day to sort that out. 
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Name How to lessen the 
likelihood 

Severity Likelihood Reaction Owner 

The API won’t 
connect to the 
database 

Connect to the 
database we are using 
on the first day and 
check regularly 
 

5 2 Check if all connections and 
calls to the database are correct 

Hafdís 
 

24.04.2017 One of HBI’s hard drives crashed so it was impossible to connect to the database. This was sorted by HBI. 

The website won’t 
connect to the API 

Work on the website 
and the API 
simultaneously and 
run regularly 
together 

5 2 Check if calls to the API are 
correct 

Tanya 
 

Problems in setting 
up continuous 
integration 

Set up and use 
continuous 
integration from the 
very beginning 

2 5 Get someone experienced to 
assist us 

Karen 

13.02.2017 The team started setting up continuous integration but had quite a lot of difficulties. It took almost a 
month to get everything up and running. 

Problems in setting 
up continuous 
deployment 

Set up and use 
continuous 
deployment from the 
very beginning 

2 5 Get someone experienced to 
assist us 

Tanya 
 

14.02.2017 The team started setting up continuous deployment, which took quite a bit of time. It took over a month to 
sort everything out. The trial period for the tool (Microsoft Azure) also expired, so the team had to renew the 
registration. There are also complications since the tool needs access to the database. 

The API won’t 
connect to Centara 

Work with product 
owner when 
connecting the API to 
Centara 

4 2 Find a solution with 
Hugbúnaður hf. 

Hrafnhil
dur 
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Name How to lessen the 
likelihood 

Severity Likelihood Reaction Owner 

A team member gets 
sick or is unable to 
show up and other 
team members do 
not know what she 
has been working on 

Pair programming, 
reduce bus factor, 
daily scrum meetings 

2 4 Might need to reorganize the 
sprint backlog and decrease 
sprint capacity 

Hafdís 
 

03.04.-21.04.2017 The exam period interrupted the project more than the team had anticipated, but the sprint got 
finished on schedule anyway. 

Some of the data in 
the database we are 
working with does 
not fit the API 

Have a mock database 
ready 

4 2 Create new tables with data that 
fits the API 

Hrafnhil
dur 
 

Serious security 
flaws 

Use parameterized 
queries. 
Authentication/ 
Authorization 

5 1 Find a solution with HBI. Karen 
 

 
Table 1, risk analysis 
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4 Requirements 
The team got a requirement list from the product owner (see appendix 8.1). Both 

functional and non-functional requirements are listed in the requirement list. Functional 

requirements are requirements that relate to what the user can do. Non-functional 

requirements relate to technical characteristics such as scalability, the speed of the web 

page, and so forth. 

The requirement list was used, along with results from user interviews (see 4.2.3), 

and reviews of other websites (see 4.3) to create the project’s product backlog. 

4.1 User groups 

It is important to gather information about potential users before designing the system. 

Both to know what features the system must have in order to be successful among users, 

and to gain an advantage in a competitive market. If the system is accessible and 

convenient for the user it can be very favourable for the business, because then the user 

can easily find information and figure out things for him-/herself.  

4.1.1 About user groups 

The user groups are the customers of the store, as well as the store‘s employees. Users 

should be able to use the web application to look up detailed information about the 

products they are interested in, as well as organize their shopping, create a shopping list 

with a total price, check for availability, and see current offers. This way the customer is 

able to find all the necessary information he or she might need, and doesn‘t have to waste 

valuable time looking for an employee of the store. 

Ideally one employee at the store (store manager for example) should be 

responsible for the web application. That person makes sure that the information about a 

product’s location, as well as other information, is correct and up to date. 
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4.1.2 User group description 

 

User group Customers                                                           Importance: The most important group 

Background Age: 10-99 
Gender: All 
Education: No education necessary 
Computer knowledge: General 

System usage Usage: Even. Probably more towards the end of the week 
Training: No training necessary 
Attitude: Generally positive since they get a service that is very useful to them 
How many users: Around 50.000 

Environment Technical environment: Any equipment that can connect to the internet but mostly 
smartphones 
Real environment: Can be anywhere, but mostly in-store 

Main goals Be able to look up detailed information about products, organize shopping, and check 
for reviews and availability. Should also be able to see which products are on offer. 

 
Table 2, customer user group 

 
 

User group Store employees                                  Importance: The second most important group 

Background Age: 14-70 
Gender: All 
Education: No education necessary 
Computer knowledge: General 

System usage Usage: Even. Probably more towards the end of the week 
Training: No training necessary 
Attitude: Generally positive since they get a service that is very useful to them 
How many users: Around 500 

Environment Technical environment: Smartphone or a tablet 
Real environment: In-store 

Main goals Be able to look up information about products and their availability. Should also be 
able to see which products are on offer. 

 
Table 3, store employee user group 
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User group Store employees                                          Importance: The third most important group 
(web app contacts)                                                                                         

Background Age: 20-70 
Gender: All 
Education: No education necessary 
Computer knowledge: General 

System usage Usage: Even. Probably more towards the end of the week 
Training: Some training necessary in the beginning 
Attitude: Generally positive since they get a service that is very useful to them 
How many users: As many as the stores using the web app 

Environment Technical environment: Any equipment that can connect to the internet but mostly 
smartphones and tablets 
Real environment:  Can be anywhere, but mostly in-store 

Main goals Be able to add, and look up information about products and their availability. Makes 
sure that information is correct and up to date. 

 
Table 4, store employee (web app contacts)  user group 

4.1.3 Interviews 

In order to see whether there is an actual interest in the product, 12 potential users were 

interviewed. They were asked whether they would be interested in using a web application 

that could provide them with detailed information about items they wanted to purchase 

and, if yes, what information they would want to be able to look up. 

The participants were aged 25-47; nine women and three men. The education of the 

participants ranged from secondary education to a master‘s degree and their computer 

skills were generally good to very good. All twelve participants were potential customers. 

In general, people were very positive towards the product, and all twelve 

participants said that they would want to use it. Among information that the participants 

said they would want to be able to check was the availability of a product, so they wouldn‘t 

have to go to the store in search of something specific if the store didn’t have it. People also 

wanted to be able to look up a product‘s price, its location in the store and general 

information about the product. Some were also interested in being able to order their 

groceries online and pick them up at the store, to save time. People wanted to be able to 

check for the country of origin, ingredients, nutritional information, and allergy/vegan 



 

 

16 

information. Some also wanted to be able to click on a specific brand for more products 

from the same manufacturer.           

Most participants wanted to be able to login, in order to be able to save favourite 

items, shopping lists etc. Most of them also wanted to get suggestions for products and 

offers that they might like. People thought it could be a nice addition to be able to scan a 

product‘s barcode with their phone, but not necessary. The questionnaire from the 

interviews can be found in Appendix 1. Appendix 2 contains information about the 

interviewees. Appendix 3 contains the results from all interviews.  

4.2 Competition 

When designing a new system, it can be useful to review similar systems, in order to see 

what has been done well, what to avoid, and to get a good picture of how you want your 

system to work.  

The team looked at eight different websites for grocery stores. Six Icelandic stores: 

Bónus, Fjarðarkaup, Hagkaup, Kostur, Krónan, Nettó, and two from the UK: Tesco and 

Sainsbury‘s. Most of the Icelandic ones had very basic websites that had easy access to all 

necessary information like opening hours, location and contact information, but they rarely 

had detailed information about the available products. The Sainsbury’s and Tesco sites are 

both really good and contain much more detailed information. They both have very 

effective search engines and it is easy to look up information about all products, such as 

nutrition, storage suggestions, ingredients (where applicable) and country of origin. Both 

sites have the option to create an account and, when logged in, it is possible to add things to 

a favourites list, have a shopping list, see what was bought last time and what is usually 

bought.  

The Tesco and Sainsbury’s sites are the websites which are the closest to what the 

team wants to achieve with this final project. 
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4.3 Product backlog 

The team created the user stories in the product backlog from reviewing the requirement 

list, other websites, and by going through the results from the user interviews.  

 

ID User story Story points 

1 As a user, I can search for product by name 5 

2 As a user, I can see a list of matched products with name 5 

3 As a user, I can see a list of matched products with image of it (if image is 
not available use default image) 

5 

4 As a user, I can search for product by manufacturer 3 

5 As a user, I can select a product from a list of products so that I see the 
details view 

5 

6 As a user, I can see the name of the product in the details view 2 

7 As a user, I can see a product image (if available) from the details view 3 

8 As a user, I can see if a product is vegan in the details view 2 

9 As a user, I can see where the product is located in the store in the details 
view 

2 

10 As a user, I can see a list of matched products in a selected category 5 

11 As a user, I can select a product category 8 

12 As a user, I can see ingredients of a product in the details view 2 

13 As a user, I can login to the site with oauth 10 

14 As a logged in customer, I want to add an item from its details screen to my 
shopping list 

3 

15 As a logged in customer, I want to add an item to my shopping list from 
product list 

8 
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ID User story Story points 

16 As a logged in customer, I want to view my shopping list 3 

17 As a logged in customer, I want to see the name of each product in my 
shopping list 

3 

18 As a logged in customer, I want to select an item to delete from my 
shopping list 

3 

19 As a user, I can see a useful information about a product in the details view 2 

20 As a logged in customer, I want to see the total price of the items in my 
shopping list 

5 

21 As a logged in customer, I want to clear my shopping list 3 

22 As a logged in customer, I want to select an item from the product list so 
that I can add it to my favourites 

8 

23 As a logged in customer, I want to add an item from its details screen to my 
favorites 

3 

24 As a user, I can see if a product is available in the store in the details view 5 

25 As a logged in customer, I want to view my favorites list 3 

26 As a logged in customer, I want to see the name of the products in my 
favorites list 

3 

27 As a logged in customer, I want to select an item to delete from my 
favourites list 

3 

28 As a logged in customer, I want to see where each product in my shopping 
list is located in the store. 

3 

29 As a logged in customer, I want to see the image of the products in my 
favorites list 

3 

30 As a logged in customer, I want to select a product from my favorites and 
go to detail view 

3 

31 As a logged in customer, I want to clear my favourites list 3 

32 As a logged in customer, I can check off items in the shopping list 3 
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ID User story Story points 

33 As a logged in customer, I want to be able to decrease the quantity of each 
product in my shopping list 

8 

34 As a logged in customer, I want to be able to increase the quantity of each 
product in my shopping list 

8 

35 As a user, I can see a list of matched products with price including active 
discounts. 

8 

36 As a user, I can filter out vegan products 5 

37 As a logged in customer, I can rate a product 5 

38 As a user, I can see the rating of a product in details view 8 

39 As a user, I can see information about how the web application works 1 

40 As a customer, I want to see ads from the store on the front page, so that I 
can see new products and products on sale 

8 
 

41 As a user, I can see information about the store location 1 

42 As a user, I can see information about opening hours 1 

43 As a user, I can see all offers from the store 3 

44 As a logged in customer, I want to see the unit price of each product in my 
shopping list including active discounts 

3 

45 As a user, I can see price of an item including active discounts in the details 
view 

8 

46 As a logged in customer, I want to see the total price of a product 
depending quantity including active discounts 

3 

47 As a user, I can see a product's nutrition facts in the details view 3 

48 As a user, I can select how many products I want displayed per page 8 

49 As a user, I can select to view the next page 8 

50 As a user, I want to select a specific store from a dropdown list 8 
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ID User story Story points 

51 As a customer, I want to see ads on all pages, so that I can see new 
products I might like or products on sale 

40 

52 As a web developer, I can change the ads that are displayed on the front 
page and other pages 

40 

53 As a user, I can zoom in on an image of a product, so that I can see it in 
more details 

5 

54 As a user, I can see in which stores the product is available 3 

55 As a logged in member of staff, I want to select an item so that I can see 
pending item orders 

8 

56 As a logged in member of staff, I want to select an item so that I can see its 
estimated arrival 

5 

57 As a logged in member of staff, I want to select an item so that I can see the 
quantity in an item order  

5 

58 As a user, I can add a product to product comparison from the product list, 
so that can I compare a product with 1-3 other products 

8 

59 As a user, I can add a product to product comparison from the details view, 
so that I compare a product with 1-3 other products 

5 

60 As a user, I can see a list of 2-4 compared products side-by-side 3 

61 As a logged in member of staff, I can choose the start and end dates of ads 
on the website 

40 

62 As a user, I can see reviews about the product in details view 5 

63 As a logged in customer, I can write a review about a product 5 

64 As a user, I can select a subcategory for a specific category  8 

65 As a user, I can use my location (GPS) to find the nearest/current store 40 

66 As a user, I can view the website in Icelandic 3 

67 As a user, I can view the website in English 3 
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ID User story Story points 

68 As a staff member, I can search for product by product number 3 

 
Table 5, product backlog 
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5 Design 

5.1 Class diagram                  

A class diagram shows the structure of the system by showing attributes, operations or 

methods. The class diagram for our API is divided into 4 layers: Model layer (fig. 6), 

Controller layer (fig. 7), Business layer (fig. 8), and Resource layer (fig. 9). In the Model 

layer, there are three kinds of classes: DetailDTO, LiteDTO and view model classes. The 

DetailDTO and LiteDTO classes return data to users. The view model classes are used to 

receive data from the users. The classes in the Model layer do not contain any activity. The 

Business layer contains the service classes where calculations and the processing of data is 

executed. The classes in the Resource layer interact with the database with entity classes. 

The classes in the Controller layer take care of HTTP communications. 

5.1.1 Model layer 

 
Figure 6, classes in the model layer 
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5.1.2 Controller layer 

 
Figure 7, classes in the controller layer 
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5.1.3 Business layer 

 
Figure 8, classes in the business layer 
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5.1.4 Resource layer 

 
Figure 9, classes in the resource layer 
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5.2 Block diagram 

A block diagram shows how a user travels from one window to another. It can either show 

the entire system or only one task. Fig. 10 shows the block diagram for the system 

(showing the whole system). Blue represents all users, green represents logged in users. 

 

 
Figure 10, block diagram 
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5.3 Prototype screens  

The prototype screens display the front end of the system. The user can view the site, 

search for products, and view details about the products. If the user wants to add a product 

to the shopping- or favourite list, he/she must log in to the site. If the user does not already 

have an account he/she is prompted to create one. The user can also log in with a Google 

account.        

 
Figure 11, navigation bar 

Fig. 11 shows the navigation bar of the system, which is accessible on all pages, except on 

the signup and login sites.  

Logo: If the user presses the logo he/she will go to the home page.  

Search-bar: The user can search by product name or manufacturer.  

Heart: Pressing the heart icon will take the user to the favourite list. If the user is not 

logged in the login site will open.  

Shopping cart: Pressing the shopping cart icon takes the user to the shopping list or opens 

the login site if the user is not logged in.  

User: Pressing the user icon takes the user to the login site. If the user does not already 

have an account, he/she can choose to create one. If the user is already logged in, pressing 

the user icon gives the option of logging out. 



 

 

28 

 
Figure 12, login site  

 

 
Figure 13, create an account 
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Figure 14, login and create an account - mobile 

 
 
A new account is created with an email and a password. If the email the user enters has 

previously been used, or if the password does not follow the predefined rules, an error 

message is displayed. The password needs to be of a certain length, and must include both 

lower and higher case letters, and a number. If the user enters an unknown email or wrong 

password while logging in, an error message is displayed.  
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Figure 15, home page 

 

 
Figure 16, home page - mobile 

 
From the home page (fig. 15 and 16) the user can search for products by using the search 

bar, or choose a category from the navigation bar. The user can also select special offers 

from the navigation bar.  
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Figure 17, search results 
 

 

 
 

Figure 18, search results - mobile 
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When the user searches for a product, a list of matched products appears (see fig. 17 and 

18). The user sees an image of the product (if available), name, and price. The user can put 

the product on the shopping list or add it to favourites. Pressing the image takes the user to 

the details view for more information about the product.  

If the user presses the shopping cart to add a product to the shopping list, a pop-up 

window comes up where the quantity can be chosen. If the user wants to put a product on 

the shopping- or favourite list and is not logged in, the login site opens. 

 

 
Figure 19, details view 
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Figure 20, details view - mobile 

 

 

A product’s details view (fig. 19 and 20) allows the user to see the price of the product, 

manufacturer, if the product is available, rating, and the location in the store. The details 

view also contains information about nutritional value, ingredients, and whether the 

product is vegan or not. The user can put the product on the favourite- and/or shopping list 

from the details view, see the product’s rating and rate the product. When the user wants 

to add the product to the shopping list, a pop up window comes up where the quantity can 

be chosen. If the user wants to put a product on the shopping- or favourite list and is not 

logged in, the login site opens. 
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Figure 21, shopping list 

 
Fig. 21 shows the shopping list. There the user can choose the quantity for each product, 

see the total price for that product/products, as well as the total price of the shopping list. 

The user can also see where the product is located in the store and tick a product if it has 

been put in the shopping cart at the store. Individual products, as well as the whole list, can 

be deleted from this view. A warning window pops up if the user chooses to delete the 

whole list. 
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Figure 22, favourite list 

 
Figure 23, favourite list - mobile 

 
The favourite list (fig. 22 and 23) contains an image of a product, name, and a trash can, 

which is used to delete the product from the list. The user can also delete the whole list. If 

the user presses the image she/he goes to the details view for more information about the 

product. 
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5.4 Coding standard                                                                                                           

If a programming team is not synchronized when working on a system it can create various 

problems, such as unreadable code and inconsistencies. Therefore, we have set a coding 

standard that the team should follow.  

 

1. Code and comments should be written in English.  

 

 

C# 

1. Classes, functions, and public member variables in classes should be written in 

Pascal casing, that is, all words should start with a capital letter. The DTO (Data 

Transfer Object) classes are also written in Pascal casing, but the DTO part is in 

capital letters, since it is an abbreviation.  

 Example: public class SomeController 

 Example: public class SomeDetailDTO 

2. Private member variables are written in Camel casing and should start with an 

underscore.  

Example: var _privateVariable 

3. Variables should be written in Camel casing. 

 Example: var someVariable 

4. Comments for classes and functions in the web application must follow the XML 

standard. The API follows Swagger’s standards.  

5. In cases where the start and end symbols of blocks can be dismissed, we must still 

use the symbols. 

Example:   

//Not like this:    //Like this: 

         if (booleanExpression)   if(booleanExpression)  

 DoStuff();    { 

                       DoStuff(); 

           } 
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6. Braces should be in a separate line.  

 Example: 

         if (booleanExpression)  

{ 

                     DoStuff(); 

         } 

7. The indentation of the code should be tab (or 4 spaces). 

 

 

Database rules 

1. Names of tables and attributes should be descriptive for the data they store and 

should be written in capital letters and underscore to separate words.  All tables 

begin with HBI. 

 Example, tables: HBI_DETAILS_VIEW 

Example: ITM_ID 

 

 

Javascript 

1. Names of functions should be written in Pascal casing. 

2. Names of variables should be written in all Camel casing. 

3. Names of classes and id’s should be in lowercase letters, split with a hyphen if they 

are more than one word. 

4. Braces should not be in a separate line.  

 Example: 

         function SomeFunc() { 

                     DoStuff(); 

         } 
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CSS 

1. Braces must be in a separate line. 

Example: 

.menu  

{ 

         background-color: #ff0000; 

} 

2. Selectors and properties should be in lowercase letters. If a selector or property is 

more than one word it should be splitted with a hyphen.  

 Example: background-color: #ff0000; 

3. Comments should be used to break up the code.  
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6 Progress 

Here are the sprint burndowns for each sprint, including work hours for each day and 

sprint burnups from sprint 3. A sprint burndown shows how much work remains at the 

end of each sprint. A sprint burnup shows the completed work (story points) of the sprint. 

Under each sprint burndown chart is the result of the sprint retrospective.  There is also a 

sprint backlog for each sprint, where a finished task is marked with a ✓. Tasks that were 

rescheduled to a later sprint or the team decided not to do are marked with a 

strikethrough. 

6.1 Finished product backlog 

This is the product backlog with the stories that the team has finished and in which sprint. 

The team did not use story points in the first three sprints, since they mostly contained 

preparation work for the project. Story points were introduced for the third sprint, but 

mostly to practice for the upcoming programming sprints. 

 

ID User story Story points Sprint 
1 As a user, I can search for product by name 5 4 
2 As a user, I can see a list of matched products with 

name. 
5 

3 As a user, I can see a list of matched products with 
image of it (if image is not available use default image) 

5 

4 As a user, I can search for product by manufacturer 3 5 
5 As a user, I can select a product from a list of products 

so that I see the details view 
5 

6 As a user, I can see the name of the product in the 
details view 

2 

7 As a user, I can see a product image (if available) from 
the details view 

3 
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ID User story Story points Sprint 
8 As a user, I can see if a product is vegan in the details 

view 
2 5 

9 As a user, I can see where the product is located in the 
store in the details view 

2 

10 As a user, I can see a list of matched products in a 
selected category 

5 

11 As a user, I can select a product category 8 

12 As a user, I can see ingredients of a product in the 
details view 

2 6 
13 As a user, I can login to the site with oauth 10 

14 As a logged in customer, I want to add an item from its 
details screen to my shopping list 

3 

15 As a logged in customer, I want to add an item to my 
shopping list from product list 

8 

16 As a logged in customer, I want to view my shopping 
list 

3 

17 As a logged in customer, I want to see the name of each 
product in my shopping list 

3 

18 As a logged in customer, I want to select an item to 
delete from my shopping list 

3 

19 As a user, I can see a useful information about a 
product in the details view 

2 

20 As a logged in customer, I want to see the total price of 
the items in my shopping list 

5 

21 As a logged in customer, I want to clear my shopping 
list 

3 7 

22 As a logged in customer, I want to select an item from 
the product list so that I can add it to my favourites 
 

8 

23 As a logged in customer, I want to add an item from its 
details screen to my favorites 

3 
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ID User story Story points Sprint 
24 As a user, I can see if a product is available in the store 

in the details view 
5 7 

25 As a logged in customer, I want to view my favorites 
list 

3 

26 As a logged in customer, I want to see the names of the 
products in my favorites list 

3 

27 As a logged in customer, I want to select an item to 
delete from my favourites list 

3 

28 As a logged in customer, I want to see where each 
product in my shopping list is located in the store. 

3 

29 As a logged in customer, I want to see the images of the 
products in my favorites list 

3 

30 As a logged in customer, I want to select a product 
from my favorites and go to detail view 

3 

31 As a logged in customer, I want to clear my favourites 
list 

3 

32 As a logged in customer, I can check off items in the 
shopping list 

3 

33 As a logged in customer, I want to be able to decrease 
the quantity of each product in my shopping list 

8 

34 As a logged in customer, I want to be able to increase 
the quantity of each product in my shopping list 

8 

35 As a user, I can see a list of matched products with 
price including active discounts. 

8 8 

36 As a user, I can filter out vegan products 5 

37 As a logged in customer, I can rate a product 5 

38 As a user, I can see the rating of a product in details 
view 

8 

39 As a user, I can see information about how the web 
application works 

1 
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ID User story Story points Sprint 
40 As a customer, I want to see ads from the store on the 

front page, so that I can see new products and 
products on sale 

8 8 

41 As a user, I can see information about the store 
location 

1 

42 As a user, I can see information about opening hours 1 

43 As a user, I can see all offers from the store 3 

44 As a logged in customer, I want to see the unit price of 
each product in my shopping list including active 
discounts 

3 

45 As a user, I can see price of an item including active 
discounts in the details view 

8 

46 As a logged in customer, I want to see the total price of 
a product depending quantity including active 
discounts 

3 

 
Table 6, finished stories from the product backlog 
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6.2 Sprint 1 

The goal of sprint 1 was to get a clearer vision of the project, prepare it, and decide how it 

should be.  

Sprint burndown 

Figure 24, sprint burndown, sprint 1 

 

What went well 

This first sprint went very well, and the team managed to finish 90% of what was planned. 

The work was well organized and the team worked well together, which is something the 

team is going to continue doing.  

What did not go well 

The downside was that some of the work took a lot longer than expected, which is what the 

team wanted to fix for the upcoming sprints. 
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Sprint backlog 

 

Sprint backlog Complete 

Preparation for requirement analysis ✓ 

About the project ✓ 

Sprint retrospective ✓ 

Draft of product backlog ✓ 

Work organization ✓ 

User interviews ✓ 

Inspection of similar websites ✓ 

Requirement analysis ✓ 

Requirement list / Product backlog ✓ 

User Stories ✓ 

Progress report ✓ 

Risk analysis  

Design report  

 
Table 7, sprint backlog for sprint 1 
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6.3 Sprint 2 

The goal of the second sprint was to finish all preparations and the design of the system so 

that the programming could start. 

Sprint burndown 

 
Figure 25, sprint burndown, sprint 2 

What went well 

The positive aspects of this sprint were that the team continued to work well together and 

communicate efficiently. Also, each workday’s tasks were written down on a table in the 

work area, which helped the team stay on track and is something that the team plans to 

continue for following sprints.  

What did not go well 

There were some problems, mostly because the team continued to underestimate the time 

needed to finish certain tasks. Also, team members regularly forgot to write down worked 

hours. This was something that was planned on improving in the upcoming sprints. It was 

also decided to take 10 minutes after each working session together to reassess the sprint 

backlog.  
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Sprint backlog 

 

Sprint backlog Complete 

Sprint planning ✓ 

Sprint retrospective ✓ 

Set up git repository  

Visual Studio ✓ 

Powerpoint show ✓ 

Design report  

Mockups ✓ 

About the class diagram  

UI - layer  

Business - layer  

Service - layer  

Make a new project  

The first progress meeting (stöðufundur 1) ✓ 

Image of the system ✓ 

Block diagram ✓ 

Statechart diagram   

Operational and Development Environment  

Coding standard ✓ 

Get information about Continuous Integration ✓ 

Set up Continuous Integration  

Get information about Continuous Deployment ✓ 

Set up Continuous Deployment  
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Sprint backlog Complete 

Connect project to database  

Connect project to Centara  

 
Table 8, sprint backlog for sprint 2  

 

6.4 Sprint 3 

The goal of sprint 3 was again to finish all preparations, the design report, and set up the 

technical environment so that the programming could start, and possibly begin 

programming.  

Sprint burndown 

 
Figure 26, sprint burndown, sprint 3 
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What went well 

This sprint went rather well, and the team managed to finish the majority of the tasks that 

were on the sprint backlog. However, the sprint backlog needed to be re-evaluated halfway 

through the sprint, since one of the team members gave birth. 

 

What did not go well 

What did not go as planned was that the process of implementing continuous integration 

was a lot more time-consuming than the team expected.  What can be improved is that the 

team should seek help sooner if technical difficulties arise. 

 

Sprint burnup 

 

Figure 27, sprint burnup, sprint 3 
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Sprint backlog 
 

Sprint backlog Story points Complete 

Sprint planning 1 ✓ 

Sprint retrospective 1 ✓ 

Set up git repository 1  

Final report 2 ✓ 

About the class diagram  1 ✓ 

UI - layer 2 ✓ 

Business - layer 2 ✓ 

Service - layer 2 ✓ 

Create a new project 3 ✓ 

Operational and Development Environment 1 ✓ 

Set up Continuous Integration 3  

Set up Continuous Deployment 3  

Connect project to database 3 ✓ 

Connect project to Centara 3 ✓ 

Connect API and APP together 3  

As a user, I can create a user account 3  

As a user, I can log in to the website 1  

Requirement list / Product backlog (update) 1 ✓ 

 

Table 9, sprint backlog for sprint 3 
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6.5 Sprint 4 

The goal of the fourth sprint was to finish all preparation work and to start programming.  

 

Sprint burndown  

 
Figure 28, sprint burndown, sprint 4 

 

What went well  

Most of the setting-up got finished and the team started to program.  

 

What did not go well  

The team needs a bit more training in dividing stories into tasks, and the tasks need to be 

divided better between team members. 
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Sprint burnup 

 

Figure 29, sprint burnup, sprint 4 

 

 

 

Sprint backlog 

Story ID Sprint backlog Story points Complete 

 Sprint planning 1 ✓ 

 Set up a git repository for the project 1 ✓ 

 Set up continuous integration 1 ✓ 

 Set up continuous deployment 2  

 Connect API and web application 3 ✓ 

 The report 3 ✓ 

1 As a user, I can search for a product by name 5  

2 As a user, I can see a list of matched products with 
name 

5  
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Story ID Sprint backlog Story points Complete 

3 As a user, I can see a list of matched products with 
image (if image is not available, a default image is 
used) 

5  

 The web application’s layout 3 ✓ 

 Create database tables 2 ✓ 

 Presentation 3 ✓ 

 Progress meeting 1 ✓ 

 Sprint retrospective 1 ✓ 

 
Table 10, sprint backlog for sprint 4 

6.6 Sprint 5 

The goal of sprint 5 was to be able to search for a product in the web application and see 

detailed information about it.  

 

 

Sprint burndown 

 
Figure 30, sprint burndown, sprint 5  
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What went well  

The sprint went really well and the teamwork was very good. All stories were finished, and 

four more were added to the sprint. There were two stories that were strikethroughed, see 

in the sprint backlog in table 12, because the team needed assistance from HBI to finish 

these stories, but did not get it.  

 

What did not go well 

There was nothing that did not go well but the team decided that it needed to start 

spending a bit more time on the project.  

 

Sprint burnup 

 
Figure 31, sprint burnup, sprint 5 

 

Sprint backlog 

Story ID Sprint backlog Story points Complete 

 Sprint planning 1 ✓ 

1 As a user, I can search for a product by name 1 ✓ 

2 As a user, I can see a list of matched products with 
name 

1 ✓ 
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Story ID Sprint backlog Story points Complete 

 Set up continuous deployment 2 ✓ 

3 As a user, I can see a list of matched products with 
an image (if image is not available, use default 
image) 

5 ✓ 

 As a user, I can see a list of matched products with 
price, including active discounts 

8  

4 As a user, I can search for a product by 
manufacturer 

3 ✓ 

 As a user, I can select a product from a list of 
products so that I see the details view 

5 ✓ 

5 As a user, I can see the name of the product in the 
details view 

2 ✓ 

8 As a user, I can see if a product is vegan in the 
details view 

2 ✓ 

 As a user, I can see if a product is available in the 
store in the details view 

5  

 Sprint retrospective 1 ✓ 

9 As a user, I can see where the product is located in 
the store in the details view 

2 ✓ 

10 As a user, I can see a list of matched products in a 
selected category 

5 ✓ 

11 As a user, I can select a product category 8 ✓ 

7 As a user, I can see a product image (if available) 
from the details view 

3 ✓ 

 
Table 11, sprint backlog for sprint 5 
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6.7 Sprint 6 

The goal of sprint 6 was that a user should be able to add a product to a shopping list. 

 
Sprint burndown 

 
 

Figure 32, sprint burndown, sprint 6 

 

What went well 

Despite having some trouble at the beginning of the sprint the team finished strong. All 

stories were finished, and two more were added to the sprint. The team members decided 

to keep up the good work and keep planning the sprints well.  

 
What did not go well 

The sprint started really slow, because the team had trouble implementing login with 

auth0. It was decided that the team needed to start asking sooner for help, rather than 

wasting too much time in trying to figure things out. 
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Sprint burnup 

 
Figure 33, sprint burnup, sprint 6 

 

Sprint backlog 

Story ID Sprint backlog Story points Complete 

 Sprint planning 1 ✓ 

13 As a user, I can login to the site with oauth 10 ✓ 

12 As a user, I can see ingredients of a product in the 
details view 

2 ✓ 

15 As a logged in customer, I want to add an item to my 
shopping list from product list 

8 ✓ 

16 As a logged in customer, I want to view my 
shopping list 

3 ✓ 

17 As a logged in customer, I want to see the name of 
each product in my shopping list 

3 ✓ 

18 As a logged in customer, I want to select an item to 
delete from my shopping list 

3 ✓ 

14 As a logged in customer, I want to add an item from 
its details screen to my shopping list 

3 ✓ 
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Story ID Sprint backlog Story points Complete 

19 As a user, I can see a useful information about a 
product in the details view 

2 ✓ 

20 As a logged in costumer I want to see the total price 
of the items in my shopping list 

5 ✓ 

 Sprint retrospective 1 ✓ 

 

Table 12, sprint backlog for sprint 6 

 

6.8 Sprint 7 

The goal of the seventh sprint was that a user should be able to add a product to favourites 

and view the favourites list.  

 

Sprint burndown 

 
Figure 34, sprint burndown, sprint 7 
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What went well 

The sprint went extremely well, and the team members finished the majority of the stories 

in two days. However, there was one story that had to be strikethroughed, since HBI 

needed to provide the team an API for the active discount implementation for Centara, but 

they never got around to that. Therefore, the team members decided to take a few other 

stories in the sprint instead.   

 

What did not go well 

The only thing that did not go well was to get the API from HBI to check for active 

discounts. 

 

Sprint burnup 

 

 
Figure 35, sprint burnup, sprint 7 
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Sprint Backlog 

Story ID Sprint backlog Story points Complete 

 Sprint Planning 1 ✓ 

21 As a logged in customer, I want to clear my 
shopping list 

3 ✓ 

22 As a logged in customer, I want to select an item 
from the product list so that I can add it to my 
favourites 

8 ✓ 

23 As a logged in customer, I want to add an item from 
its details screen to my favorites 

3 ✓ 

35 As a user, I can see a list of matched products with 
price including active discounts. 

8  

25 As a logged in customer, I want to view my 
favorites list 
 

3 ✓ 

26 As a logged in customer, I want to see the names of 
the products in my favorites list 

3 ✓ 

27 As a logged in customer, I want to select an item to 
delete from my favourites list 

3 ✓ 

28 As a logged in customer, I want to see where each 
product in my shopping list is located in the store. 

3 ✓ 

29 As a logged in customer, I want see the images of 
the products in my favorites list 

3 ✓ 

24 As a user, I can see if a product is available in the 
store in the details view 

5 ✓ 

30 As a logged in customer, I want to select a product 
from my favorites and go to detail view 

3 ✓ 

31 As a logged in customer, I want to clear my 
favourites list 

3 ✓ 

32 As a logged in customer, I can check off items in the 
shopping list 

3 ✓ 

33 As a logged in customer, I want to be able to 
decrease the quantity of each product in my 
shopping list 

8 ✓ 
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Story ID Sprint backlog Story points Complete 

34 As a logged in customer, I want to be able to 
increase the quantity of each product in my 
shopping list 

8 ✓ 

 Sprint Retrospective 1 ✓ 

 
Table 13, sprint backlog for sprint 7 

 

6.9 Sprint 8 

The goal of the eighth sprint was to finish all features, so that only minor fixes and 

adjustments would be left for the last sprint. 

 

Sprint burndown 

 
 

Figure 36, sprint burndown, sprint 8 
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What went well 

The sprint went well and the team managed to finish all major features of the project. 

 

What did not go well 

Some things took a bit longer than expected, but nothing serious. 

 

Sprint burnup 

 
Figure 37, sprint burnup, sprint 8 

 

 

Sprint backlog 

Story ID Sprint backlog Story points Complete 

 Sprint Planning 1 ✓ 

35 As a user, I can see a list of matched products with price 
including active discounts 

8 ✓ 

36 As a user, I can filter out vegan products 5 ✓ 

37 As a logged in customer, I can rate a product 5 ✓ 
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Story ID Sprint backlog Story points Complete 

38 As a user, I can see the rating of a product in details view 8 ✓ 

39 As a user, I can see information about how the web application 
works 

1 ✓ 

44 As a logged in customer, I want to see the unit price of each 
product in my shopping list including active discounts. 

3 ✓ 

45 As a user, I can see price of an item including active discounts 
in the details view 

8 ✓ 

46 As a logged in customer, I want to see the total price of a 
product depending quantity including active discounts 

3 ✓ 

40 As a customer, I want to see ads from the store on the front 
page, so that I can see new products and products on sale 

8 ✓ 

41 As a user, I can see information about the store location 1 ✓ 

42 As a user, I can see information about opening hours 1 ✓ 

43 As a user, I can see all offers from the store 3 ✓ 

 The Report 10 ✓ 

 Presentation 3 ✓ 

 Sprint Retrospective 1 ✓ 

 
Table 14, sprint backlog for sprint 8 
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6.10 Sprint 9 

The goal of the sprint was to finish the project and hand it in.  

 

Sprint burndown 

 
Figure 38, sprint burndown, sprint 9 

 

What went well 

Overall the sprint went well. The work was organized and well divided between team 

members. 

 

What did not go well 

Some of the “minor” fixes and finishing touches took a bit longer than the team expected so 

perhaps it would have been better to start that in the previous sprint. 
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Sprint burnup 

 
Figure 39, sprint burnup, sprint 9 

 

Sprint backlog 

Story ID Sprint backlog Story points Complete 

 Sprint Planning 1 ✓ 

 Fix shopping list 13 ✓ 

 Operations manual 4 ✓ 

 The Report 10 ✓ 

 Presentation 4 ✓ 

 Code review 13 ✓ 

 Fix Icons in shopping list, favorite list and product list 1 ✓ 

 Sprint Retrospective 1 ✓ 

 
Table 15, sprint backlog for sprint 9 
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6.11 Project overview 

 

Sprint burndown 

 
Figure 40, sprint burndown for the entire project 

 

Overall, the project went well and the team managed to plan the sprints realistically. The 

occasional story had to be moved to the next sprint, but nothing that caused serious 

problems.  

 The total number of work-hours that went into the project were 1350, but original 

estimate was 1200 hours. The division of work hours between team members can be seen 

in fig. 41. The number of finished story points was 308, but the goal was 202 (fig. 42).  
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Figure 41, hours worked by individual team members 

 

Sprint burnup 

 
Figure 42, sprint burnup for the entire project 
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7 Conclusion 
The final project has taken 15 weeks of work and the team has learned a lot of valuable 

lessons during that time. Overall the project went well and the organization and team work 

was good. The initial planning and design of the system was a very time consuming and 

tedious task, but really paid off once the programming started. By that time, the team had a 

very clear vision of what should be accomplished and what the end result should look like. 

Everything that went wrong had been accounted for in the risk analysis (see 3.5), so 

there were no surprises, and everything was handled according to plan. Sometimes the 

team miscalculated the time that it took to complete certain tasks, but nothing major, and 

never anything that could not be sorted out.  

The team is very pleased with the finished product, which is an API which connects 

to HBI’s database, and a web application for a grocery store which displays the required 

information. Both continuous integration and continuous deployment were used, and the 

service layers were unit tested. The team is especially pleased with the shopping list 

feature, which allows a logged in user to add a product to a shopping list from a product 

list, a product’s details view, or the favourite list. The shopping list can then be used at the 

grocery store to save time, as it orders the list by the products’ location at the store, as well 

as displaying the total amount that the customer needs to pay for the products. This is 

something that the team has not seen in use at any Icelandic grocery store, and will 

hopefully, among the other features of the system, enrich the customer’s experience, which 

was ultimately the purpose of the system. 
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8 Operations manual 

This chapter contains information on how to get the system up and running. 

8.1 API 

The API is multi-layered so every layer can be replaced if needed. However, if the resource 

layer is to be used it is necessary to have a database with the following tables: 

Tables Column Name Data Type Allow nulls 

HBI_DETAILS_VIEW ITM_ID varchar(24)  

POS_DEPT_ID DEPT_ID:int  

NAME varchar(50)  

MANUFACTURER varchar(50) x 

LOCATION varchar(30) x 

VEGAN bit  

INGREDIENTS varchar(500) x 

NUTRITION varchar(100) x 

USEFUL_INFORMATIO
N 

varchar(50) x 

RATING int x 

HBI_ITEM ITM_ID ITM_ID:varchar(24)  

POS_DEPT_ID DEPT_ID:int  

MEASURE_ID int  
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HBI_IMAGE 
 
 

ID int  

DESCRIPTION varchar(MAX) x 

DATA HBI_IMAGE_BLOB:varbinary(MAX
) 

x 

LAST_UPDATED_TS datetime x 

HBI_ITEM_IMAGE IMAGE_ID int  

ITM_ID ITM_ID:varchar(24)  

NUMBER int x 

LAST_UPDATED_TS datetime x 

HBI_POS_DEPT POS_DEPT_ID DEPT_ID:int  

DESCR varchar(200) x 

USED BOOLEAN:smallint x 

HBI_RETAIL_ITEM ITM_ID ITM_ID:varchar(24)  

RTL_PRC CURRENCY:decimal(15, 3)  

HBI_RATING ITM_ID varchar(24)  

USER_ID int  

RATE int  

HBI_SHOPPING_LIST  ITM_ID varchar(24)  

USER_ID int  

QUANTITY int  

BOUGHT bit  
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HBI_USER ID int  

USERID varchar(100)  

HBI_SPECIAL_OFFERS ID int  

ITM_ID varchar(24)  

FRONTPAGEOFFER bit  

IMAGE varbinary(MAX) x 

PRICE decimal(15, 3)  

HBI_STOCK_AVAILABILITY ITM_ID ITM_ID:varchar(24)  

LOCATION_ID LOCATION_ID:varchar(40)  

AVAILABLESTOCK 
 

decimal(15, 3)  

LAST_MODIFIED datetime x 

LAST_UPDATED_TS datetime x 

HBI_STOCK_LOCATIONS LOCATION_ID LOCATION_ID:varchar(40)  

NAME varchar(255) x 

LAST_UPDATED_TS datetime x 

HBI_FAVORITE_LIST ITM_ID varchar(24)  

USER_ID int  

HBS_MEASURE MEASURE_ID int  

UOM_DESCR char(4)  

 
Table 16, necessary database tables 

x marked columns in the “Allow nulls” column are allowed to be null.   



 

 

71 

Connections: 

ITM_ID in HBI_DETAILS_VIEW connects to  ITM_ID in HBI_FAVORITE_LIST 

ITM_ID in HBI_DETAILS_VIEW connects to ITM_ID in HBI_ITEM 

POS_DEPT_ID in HBI_DETAILS_VIEW connects to POS_DEPT_ID in POS_DEPT 

ITM_ID in HBI_DETAILS_VIEW connects to ITM_ID in HBI_SHOPPING_LIST 

ITM_ID in HBI_DETAILS_VIEW connects to ITM_ID in HBI_RATING 

ID in HBI_IMAGE connects to IMAGE_ID in HBI_ITEM_IMAGE 

ITM_ID in HBI_ITEM_IMAGE connects to ITM_ID in HBI_ITEM 

ITM_ID in HBI_ITEM connects to ITM_ID in HBI_SPECIAL_OFFER 

ITM_ID in HBI_ITEM connects to ITM_ID in HBI_RETAIL_ITEM 

ID in HBI_USER connects to USER_ID in HBI_RATING 

ID in HBI_USER connects to USER_ID in HBI_SHOPPING_LIST 

ID in HBI_USER connects to USER_ID in HBI_FAVORITE_LIST 

LOCATION_ID in HBI_STOCK_LOCATION connects to LOCATION_ID in 

HBI_STOCK_AVAILABILITY 

MEASURE_ID in HBS_MEASURE connects to MEASURE_ID in HBI_ITEM 

 

The API needs to be hosted on a Windows server. The connection string to the 

database has to be added to properties → settings under API.Resources.  The connection 

string should appear in the file app.config (also under API.Resources). The name of the 

connection string then needs to be added to the file Centara.designer.cs in the folder DAL, 

also under API.Resources. The name needs to be added here, instead of “newName”: 

[global::System.Data.Linq.Mapping.DatabaseAttribute(Name= "newName")], and here:  

 

public CentaraDataContext():  

 base(global::API.Resources.Properties.Settings.Default.newName, mappingSource) 

{ 
 OnCreated(); 
} 
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8.2 Web application 

In the file Web.config, the value of APIurl needs to be changed to the url where the API is 

hosted. 

 Auth0 is used for authentication. In the Web.config file the following values need to 

be exchanged with the values provided by Auth0 when an account is created: 

 

<add key="auth0:ClientId" value="" /> 

<add key="auth0:ClientSecret" value="" /> 

<add key="auth0:Domain" value="" /> 
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9 Appendices 

9.1 Requirement list 

ID Name Description Functional/ 
non-functional 

1 Authentication 
/Authorization 

Login for store staff F 

2 Authentication 
/Authorization 

Login for customers F 

3 Configuration Change general account settings F 

4 Product search/filter Allow searching for products by main criteria, such as 
name and manufacturer 

F 

5 Product list Display a list of matched products in a clear and concise 
manner 

F 

6 Select a product Allow selecting a product for details F 

7 Select a product Allow selecting a product category  F 

8 Product images Display product images where available F 

9 Product info Display all product info (nutrition, ingredients, rating, 
vegan, location in store, manufacture, price, inventory 
and useful information) 

F 

10 Stock availability Display stock availability for selected location F 

11 Product price Fetch product price via web-service from Centara (takes 
into account active discounts, including current basket) 

F 

12 Product list - add to 
shopping list 

Allow adding items to shopping list from product list F 

13 Product details - add 
to shopping list 

Allow adding items to shopping list from product details F 

14 Shopping list Allow viewing the shopping list, check off items, delete 
items and clear the list 

F 

15 Product list - add to 
favourites 

Allow adding items to favourites from product list F 
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16 Product details - add 
to favourites 

Allow adding items to favourites from product details F 

17 Favourite list  Allow viewing the favourite list, delete items and clear 
the list 

F 

18 Product rating Allow user to rate a product F 

19 List length Allow selecting number of products to display per page F 

20 List length Allow selecting a new page to view F 

21 Use bootstrap theme Use bootstrap as the default theme NF 

22 Synchronize to 
Centara 

Synchronize shopping list to Centara (suspended sale) NF 

23 Website Website is responsive (works equally well in a web 
browser and mobile device) 

NF 

24 Website Website works equally well in all web browsers NF 

25 Start page ads Display main ads on front page F 

26 Ad banners Display ad banners on all pages F 

27 Configure ads - Staff 
member 

Editor to configure ads and banners F 

28 Zoom in on image Allow zooming in on a image F 

29 Stock availability Display stock availability for all locations F 

30 Order availability - 
Staff member 

Display pending item orders, their estimated arrival and 
quantity 

F 

31 Product list - add to 
compare 

Allow adding to product comparison from product list F 

32 Product details - add 
to compare 

Allow adding to product comparison from product details F 

33 Compare items Compare items side-by-side (2-4 items) F 

34 Configure ad timings 
- Staff member 

Allow ads to have start and end dates F 

35 Product rating Allow user to rate and write a short review about a 
product 

F 
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36 Categories Allow user to select subcategory for a specific category F 

37 Store info Allow configuring the default store location, or use GPS to 
determine, or allow uses to override 

F 

38 Website language The website is in both Icelandic and English F 

39 Product search/filter Allow staff to search for product by product number F 

 
Table 17, requirement list 

9.2 User interviews - questions 

Information about the user 

 Age:  

Gender:  

Role:  

Computer skills:  

Education:  

Interview (open interview) with users 

1. Would you take advantage of a website that could provide you more information 

about a product you want to buy in a store? 

2. What information would you want to apply? 

3. Would you like to log in to that kind of website? 

4. Would you like to know where the product is stored in the store? (what hallway 

etc.) 

5. Would you like to receive information about similar products that ones you have 

considered? Like somewhat of a suggestion? 

6. Would you like to receive information about offers that you might be interested in? 

7. Would you like to scan the barcode of the product for information (the other 

possibility is to search for the product)? 

More question that we asked users directed by furniture, electronic og clothes related 

stores 
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8. Would you want to be able to order a product in the store and go directly to the 

register and retrieve it, the products would be products that are not on the shelves? 

9. Would you like to see information about whether the product that you are looking 

for are in-store in other shops in that company? (So, the product you are looking for 

is not in-store in that particular shop that you are in) 

10. If the product would be out of stock, would you be able to see information about 

when it is due back? 

11. Would you want to buy furniture online? 

12. Would you want to be able to compare two products? 

9.3 About the interviewees  

1. Age: 28 years 

Gender: Female 

Role: User 

Computer skills: Good 

Education: Beautician  

2. Age: 25 years 

Gender: Male 

Role: User 

Computer skills: Good 

Education: University student 

3. Age: 44 years 

Gender: Female 

Role: User 

Computer skills: Fine 

Education: None 

4. Age: 47 years 

Gender: Female 

Role: User 
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Computer skills: Very good 

Education: Teacher 

5. Age: 27 years 

Gender: Female 

Role: User 

Computer skills: Very good 

Education: Geologist 

6. Age: 29 years 

Gender: Male 

Role: User 

Computer skills: Very good 

Education: Computer scientist 

7. Age: 31 years 

Gender: Female 

Role: User 

Computer skills: Good 

Education: BA-degree 

8. Age: 35 years 

Gender: Male 

Role: User 

Computer skills: Very good 

Education: BSc-degree 

9. Age: 27 years 

Gender: Female 

Role: User 

Computer skills: Good 

Education: BA-degree 

10. Age: 30 years 

Gender: Female 

Role: User 
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Computer skills: Very good 

Education: MSc 

11. Age: 30 years 

Gender: Female  

Role: User 

Computer skills: Average 

Education: High school 

12. Age: 35 years 

Gender: Female 

Role: User 

Computer skills: Good 

Education: BA degree and PGCE 

9.4 Interview results 

9.4.1 Interview results for electronic stores and home furniture stores  

 1 2 3 

Would you use a 
website that could 
provide you more 
information about a 
product you want to 
buy in a store? 

Yes Yes, because often the 
staff are busy  

Yes, I would do that 

What information 
would you want to 
apply? 

Whether the product is 
in store, sizes and colors 

It depends on the 
product, if it is electronic 
then all the key 
information. But if the 
product was food, then 
country of 
origin/manufacture and 
ingredients  

Further information 
about the product, 
inventory etc. 

Would you like to log in 
to the site? 

Yes Yes, if it would be 
possible to make a list 
and then go to the store 

No 
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with a number of my list 
and the staff would 
compile all the products  

Would you like to know 
where the product is 
located in the store? 

Big yes, this is a good 
functionality because it's 
so annoying to have to 
interrupt the employees 
on something so little 

Yes, that is the main 
thing. It is a very good 
feature without having 
to talk to the staff 

Yes, that would be nice 

Would you like to 
receive information 
about similar products 
and ones that you have 
considered?  

Yes, that would be a 
very nice 

Yes, especially if the 
products are cheaper 
then the considered 
products but similar  

Yes 

Would you like to 
receive information 
about offers that you 
might be interested in? 

Yes Maybe, but not via mail  Yes please 

Would you like to scan 
the barcode of a 
product for more 
information about it 
(another possibility is 
to enter a name)? 

Yes Yes, it's neat to see the 
inventory and more. 

Yes, that would be very 
neat 

Would you like to order 
a product in the store, 
and get to go directly to 
the register and 
retrieve it (the 
products which are 
stored on the shelves)? 

YES!  Yes 

Would you like to see if 
the product you are 
looking for is in store 
in another store of the 
company? 

Yes, if the product were 
not in store in the store I 
was currently in, then I 
would like to see it 
without asking one or 
none. 

 Yes, that is good to 
know so I don’t have to 
go to many stores to 
find the product I am 
looking for 

If the product you are 
looking for is out of 
stock, would you like to 
be able to see 
information about 

Yes, it would be nice 
functionality, because 
often when you ask the 
staff they need to look it 
up, which can take a 

 Yes 
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when it is due back? while, or they simply do 
not know it. 

Would you want to buy 
furniture online? 

Yes  Yes, that would be nice 
because I don’t live in 
the city. But I would like 
more information from 
other users who 
recommend the product. 

Would you like to 
compare two products? 

Yes, it is a good choice 
because sometimes they 
are completely different 
but at equally valid 
price. 

 Yes, that would be very 
convenient 

 
Table 18, results from interviewing users 1, 2, 3 in 8.2  for electronic stores and home furnishing stores  

 4 5 6 

Would you use a 
website that could 
provide you more 
information about a 
product you want to 
buy in a store? 

Yes Yes Yes 

What information 
would you want to 
apply? 

Compare a product with 
another similar product, 
see the durability of a 
product and if the 
products has a warranty 

Sizes, material and 
installment payments 

See the price, location of 
the product in the shop, 
more information about 
the product and 
feedback from those 
who have bought the 
product 

Would you like to log in 
to the site? 

Yes,  I would like to save 
products to a list so that 
I did not need to look for 
it every time 

Not necessarily  Yes it would be nice to 
be able to sign up to 
write review about a 
product and rate it. 

Would you like to know 
where the product is 
located in the store? 

Yes Yes, that would be nice Yes 

Would you like to 
receive information 
about similar products 

Yes Yes, especially if the 
products are cheaper 
then the considered 

Yes and even 
information that people 
who have bought this 



 

 

81 

and ones that you have 
considered?  

products but similar  product also bought 
these at the same time 

Would you like to 
receive information 
about offers that you 
might be interested in? 

Yes Absolutely  Yes that would be a nice 
feature but I would 
probably not use it 
much except if it was a 
store that I went to 
regularly 

Would you like to scan 
the barcode of a 
product for more 
information about it 
(another possibility is 
to enter a name)? 

Yes, that would be nice 
for a quicker search 

Yes completely, as there 
are often scans in the 
store but they are often 
far away and sometimes 
the price tickets are 
wrong  

Yes, or just search for a 
product 

Would you like to order 
a product in the store, 
and get to go directly to 
the register and 
retrieve it (the 
products which are 
stored on the shelves)? 

Yes Yes, but it depends on 
the store, like ikea it 
would be nice to order 
sofa and just pick it up 

Yes, definitely  

Would you like to see if 
the product you are 
looking for is in store 
in another store of the 
company? 

Yes Yes completely, so I do 
not need to always be 
asking the staff and let 
staff call other stores 

Yes 

If the product you are 
looking for is out of 
stock, would you like to 
be able to see 
information about 
when it is due back? 

Yes, it would be nice to 
get a notification when a 
product that I am 
looking for is back in 
stock 

Yes Yes 

Would you want to buy 
furniture online? 

No No, probably not No, it is a nice feature 
but I would probably 
never use it except if I 
had seen the product 
before 

Would you like to 
compare two products? 

Yes Yes, but not all products, 
like small products 

Yes 

 
Table 19, results from interviewing users 4, 5, 6 in 8.2  for electronic stores and home furnishing stores  
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9.4.2 Interview results for grocery stores  

 7 8 9 

Would you use a 
website that could 
provide you more 
information about a 
product you want to 
buy in a store? 

Yes, definitely Yes, I would probably 
use it  

Yes 

What information 
would you want to 
apply? 

More information about 
the product, like allergy, 
vegan, country of origin 
etc. 

Country of origin, 
ingredients, vegan, etc. 

Location of the product 
in the shop, special 
needs like milk free, 
allergy, etc.  

Would you like to log in 
to the site? 

Yes,  I would be neat Yes please Yes 

Would you like to know 
where the product is 
located in the store? 

Yes, definitely  Yes, it would be a good 
idea, if I had a list of 
products that I'm going 
to buy then the program 
would order them by 
location 

Yes, it would be nice, 
especially if I was going 
to a store that I would 
not often go to 

Would you like to 
receive information 
about similar products 
and ones that you have 
considered?  

Yes Yes Yes 

Would you like to 
receive information 
about offers that you 
might be interested in? 

Yes, definitely Yes, definitely  Yes  

Would you like to scan 
the barcode of a 
product for more 
information about it 
(another possibility is 
to enter a name)? 

Yes, that would be nice 
for a quicker search 

Yes, that would be very 
neat 

Yes, that would be neat. 
For example if I had a 
list of products to buy, 
and then I would scan 
the product and it 
would been deleted 
from the list  
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Would you like to order 
a product in the store, 
and get to go directly to 
the register and 
retrieve it (the 
products which are 
stored on the shelves)? 

Sure, it would be 
convenient, but not the 
main point. 

  

Would you like to see if 
the product you are 
looking for is in store 
in another store of the 
company? 

Yes, that would be very, 
very neat 

  

 
Table 20, results from interviewing users 7, 8, 9 in 8.2  for grocery stores  

 

 10 11 12 

Would you use a 
website that could 
provide you more 
information about a 
product you want to 
buy in a store? 

Sure Yes, I would do that Yes 

What information 
would you want to 
apply? 

How much of the 
product is in store, when 
the product is due back 
in store, country of 
origin, nutritional value, 
etc. 

Ingredients, price and 
vegan 

Ingredients, price 
comparison to other 
similar products, it is 
organic, where grown. 
Perhaps if the product 
has won any awards, for 
example, the product is 
environmentally 
friendly and  clothes are 
made in an ethical way 
(no child labor). Even 
the background of the 
company 

Would you like to log in 
to the site? 

Sure, it might be neat to 
be able to see what I was 
looking at last, whether 
the price of something 
has changed, even have 
something like favourite 
list 

Yes, I think so  No, I find it rather 
frustrating to create 
account like that. But 
maybe if there would be 
some benefits 



 

 

84 

Would you like to know 
where the product is 
located in the store? 

Sure Yes if I had to pick up the 
product myself in the 
warehouse/lager, or if 
for example the shelves 
in the grocery stores 
were numbered 

Yes, that would be nice 

Would you like to 
receive information 
about similar products 
and ones that you have 
considered?  

Sure Yes, it would be nice to 
compare price of similar 
products 

Yes, definitely  

Would you like to 
receive information 
about offers that you 
might be interested in? 

Sure Yes Yes  

Would you like to scan 
the barcode of a 
product for more 
information about it 
(another possibility is 
to enter a name)? 

Yes, it would quicker to 
scan the barcode, but the 
other possibility would 
be if the  search engine 
would display the 
options while I was 
typing 

Yes there would be a 
certain comfort involved, 
for example, if it lacked 
price of the product on 
the shelf 

Yes,  that would be very 
neat, but still what 
would I need to know 
more about the product 
if I had it in front of me 

 

Table 21, results from interviewing users 10, 11, 12 in 8.2  for grocery stores 


