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Abstract 
The report details the process of creating a property marketing system, Spaces, for commercial 
real estate property owners and leasing agents. The system has been developed alongside a 
startup company, Objektia, in conjunction with their efforts to strengthen their product offerings 
by providing property marketing as a service. Spaces delivers an easy to use tool for everyday 
work tasks of the leaser, including creation of unique advertising, supply management, customer 
relationship management tools and lastly marketing analysis tools. The goal of Spaces is to 
enable leasers to attract more and better tenants, through high conversion advertising and 
subsequently improve the sales process through enhanced customer relations. The report 
describes theory regarding the commercial real estate market and web applications, the agile 
development process of Spaces, and how the end result will be used by leasers and marketed as a 
real world application to customers through Objektia. It is concluded that using these methods, a 
conceptual system and a promising product is created with capabilities for future real world 
implementation with Objektia.  
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1 Introduction 
This chapter examines the purpose and motivation behind the implementation of the project. 
It will also present the framing question from which the foundation of the project was built as 
well as the boundaries that the project was developed within.  
 

1.1 Motivation 
389 days is how long, on average, commercial property is advertised before it is sold on 
Objektvision, a marketplace for commercial real estate (Objektvision, 2012). Real estate 
leasers lose a lot of potential profits from having a property advertised for a long time, as an 
empty building generates no income. There is therefore a demand for lowering the number of 
days a property is advertised.  
 
The commercial real estate market is a large market with multiple actors, with a 1000 billion 
SEK market value in 2011 (Nordlund, 2011). However, the market for property marketing 
systems, which most commercial real estate companies are using in their daily workflow, is 
currently dominated by only a few companies such as Vitec, Cinteros, and FasAd 
(Objektvision, 2015). Lack of competition is generally not good for consumers (European 
Commission, 2015), as there is simply no need for the providers to create better systems. 
 

1.2 Purpose 
The purpose of the project is to create a property marketing system that will enable small to 
medium sized leasing agents to better market their commercial properties for leasing online. 
This is part of a larger vision of Objektia, a property marketplace company that this project is 
made in collaboration with. A secondary purpose is to design the project in such a way that 
the final product can easily be integrated into the company’s system. Objektia’s vision is to 
increase the user experience for companies looking for commercial space, by raising the 
quality of information in ads, as well as achieving a higher customer retention rate integrating 
property owners and leasing agents into their product suite.  
 
The above described use cases also creates an outline for setting function goals, meaning the 
functions should be created so as to: present actionable, easily accessible, and digestible 
metrics resulting in higher measurable output on strategic goals, easily accessible and 
efficient features resulting in lower amounts of managerial time, provide information 
regarding customer relationships allowing the user to sustain better relationships leading to 
more sales, and lastly provide tools that raise the quality of marketing materials resulting in a 
larger amount of impressions and engagements with the intended target demographic. 
 

1.3 Problem Description 
How should a property marketing system be designed to assist in the daily workflow for a 
leaser? 
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1.4 Boundaries 
Creating the connection between Objektia and Spaces was simply out of scope for this 
project, as doing this would have demanded knowledge the team does not possess and is 
something that Objektia themselves have agreed to do. It would also have required Objektia’s 
team to work in parallel with the Spaces project.  
 
Some requirements for the application developed in this project were given. Those consisted 
of a series of functionalities such as: logging in, viewing products, ability to purchase multiple 
products, viewing order history and editing products. Being able to purchase an ad and 
viewing the order history were such requirements, which were not originally planned to be 
implemented. OpenShift, a platform to host the application on, was another such requirement.  
The time limit, with a development time frame of 10 weeks, was further an active constraint 
for the team when working on this project. 
 
In the planning-phase there was a category of user stories called “user network”, which if 
implemented would have enabled real estate owners to share their prices and locations with 
other owners, and in return gained other owners’ information. The idea was not implemented 
as it was decided by the team not to be inherently useful until a sufficient user base and the 
time spent on developing this would have taken time away from more important features. 
 
A full implementation of the payment method was considered to be out of range for the 
project. 
 
The project targeted small and middle sized real estate companies, which means that some 
features which would mostly benefit larger companies, such as importing an existing database 
of objects or sharing property objects over multiple users were not implemented.  
 
An important distinction of the project was that it was developed to solely be a property 
marketing system which meant that during development the focus was at customer 
relationship management and analysis of ad performance. Features regarding property 
administration were not implemented. 
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2 Background  
This chapter will elaborate upon the background of how the idea of a property marketing 
system was developed, and how this team got the opportunity to work on it. Firstly, the 
connection between the development team and the company Objektia will be explained, 
progressing into how the idea was originally spawned and synthesized.  
 
This report aims to document and describe the development process of the web application 
Spaces by the authors in conjunction with the privately held company Objektia.  
 
The background of this choice of project was that one of the team members, Viktor 
Söderström, was the founder of and at the time actively worked with Objektia. Objektia was 
then in a development stage with limited resources, leaving certain side projects on a waiting 
list. This led to an interest in exploring the possibilities of utilizing the framework of the 
project with the goal of both enhancing the  process by adding a real world business case, but 
also to produce a product that could later be deployed into Objektia’s customer offerings.  
 
This concept was pitched to the project team initially to see which possibilities were present. 
The resulting framework for the collaboration was that the Spaces team would serve as 
independently contracted developers provided with a mission by Objektia. This entailed that 
the team had the possibility to utilize Objektia’s resources in the form of market and product 
knowledge, but left the freedom to implement a solution according to the given framework of 
the project. 
 
It was important for all involved parties to define roles so as to establish a clear framework 
for the project. Project owner was the role of the team developing Spaces, meaning that the 
team owned all final decisions within the framework set out by the given platform, Objektia 
and the product users.  
 
Objektia’s role, product owner, meant that they served as idea owners as well as owners of the 
final deliverables. Their responsibilities included making available domain expertise in the 
form of market and product knowledge, as well as connecting the Spaces team with product 
users for product research and acceptance tests.  
 
The technical platform for the application, including essential features, was given to the 
project. This included which development environment, languages, and hosting services were 
to be used as well as general specifications such as that the application should be a single 
page application and which kind of version control was to be used. 
 
The final constituent, product users, were intended to be used as a resource for determining 
the project’s feature set, access to market knowledge, and in the end user acceptance tests. 
The aspect of having real world users available to lend their time was an important aspect for 
the decision, since this would better emulate a development scenario in the work life. 
 
To understand the underlying mission of the project it is important to understand the goals 
defined by Objektia and how this fits into their business. What Objektia does is that they 
simplify the process of finding commercial real estate to lease or purchase. By relaying 



 

 4 

relevant information about the property and its surroundings in a classic marketplace setting, 
Objektia aims to be the leading marketplace of the commercial real estate industry. 
 
Businesses are enabled to conduct pre-establishment analysis of how a location fits their 
whole bill of needs such as worker supply, consumer base, nearby services and more. 
Combined with a modern and intuitive interface as well as an exhaustive database of supply, 
Objektia provides the service to help you find better office space. 
 
Objektia offers these services for free to property seeking companies. For property owners 
and consultants, Objektia sells its services as a listing aggregate and product packaging 
service. By listing your properties with Objektia, you are getting access to proprietary data 
sets to enrich your ads and a service designed to market the specific sales points of your 
products. 
 
The project vision is to create a property marketing system that will enable small to medium 
sized leasing agents to better market their commercial properties for lease online. 
 
The task that the Spaces team was presented with was to develop a system that would serve 
the needs of Objektia’s customers, commercial property owners and agents, that would allow 
them to administer and export their advertising material to commercial property marketplaces, 
as well as manage their leasing process. This system would after delivery to Objektia, be 
integrated with their and competing marketplaces, and be deployed to their property owners 
and leasing agent customers.  
 
This is part of a larger vision of Objektia, where the end goal is to increase the user 
experience for companies looking for commercial space by raising the quality of information 
in ads, as well as achieving a higher customer retention rate, integrating property owners and 
leasing agents into their product suite. 
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3 Theory  
The main problem posed for Spaces was how a property marketing system can better serve 
the needs of leasing agents in the commercial real estate sector. To better understand the 
factors that play into the design of such a system it is important to acquire the knowledge 
needed to go forward.  
 
The following chapter illustrates the theory of the project, providing a factual foundation for 
the application that has been developed. It examines general areas of interest when creating a 
web application, like usability and responsiveness, as well as more specific subjects, such as 
marketing and customer relationship management. 
 

3.1 Commercial Real Estate Companies and the Leasing Process 
Commercial real estate (CRE) can include many different types of property classes. These 
include but are not limited to: Office space, Retail/Restaurant, Industrial, Multifamily, and 
land.(Chinloy, P. 2013)  
 
CRE as an asset class is estimated to represent roughly 16 percent in investment value of the 
total property market, where the commercial properties are valued in total to 1 Billion SEK 
and the residential properties totaling 5 Billion SEK (Riksbank, 2011). In order of size CRE 
occupies over 30 percent of all property space in Sweden, which can be seen in figure 1 
(SCB, 2014).  
 

 
Figure 3-1 The number of million square meters each real estate sector occupies in Sweden and their corresponding 
percentage of the total area occupied. 

 
As seen below, the Swedish market can be characterized by a high concentration of office and 
retail space mostly located in the larger cities, with Stockholm accounting for 40 percent of 
the investment value of CRE in Sweden. (Riksbank, 2011) 
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Figure 3-2 The Swedish market, dominated by office and retail space. Riskbank (2011a) 

The leasing process within CRE provides recurring revenue to CRE investors and also covers 
the baseline need of providing commercial space for businesses. Leasing is therefore a 
substantial part of the CRE ecosystem driving both consumer and supplier behavior. The 
market is largely dictated by the correlation between supply, demand and other macro-
economic factors, which can be shown in the below figure 3 depicting supply and demand in 
the Swedish CRE market. It can be noted that vacancy rates fluctuate over time between 4%-
16%, according to current market dynamics. (Riksbank, 2011) 
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Figure 3-3 Left axis and blue bars depict new production in 1 000 square meters, right axis/black line represents 
vacancy level, and left axis/gray bars represent absorption rate. Riksbank (2011) 

The leasing process is however not only driven by completing sales as quickly as possible and 
maintaining low vacancy rates, but also towards finding a particularly beneficial tenant. This 
is in part due to the fact that transaction costs are high and that a CRE owner can stand to 
benefit more from securing a long term tenant, or a higher leasing cost, than simply securing 
the first best offer. (Hensley, 2012)  
 
As a real estate owner the aim is not to have a zero vacancy space, but maintaining the so 
called “natural vacancy level”. That is, while non existing vacancy would mean they may not 
be making the profit they could be making, and could push the rent costs further. The aim is 
therefore to strive for a vacancy level of some sort, this being the natural vacancy level, which 
is depending on the general economic situation (Krainer, 2001).  
 
 

3.2 Situation for Current Property Marketing Systems 
More than 15 000 vacant commercial spaces are continually marketed for lease on CRE 
marketplaces, in the form of premise ads on sites such as Objektvision.se, Lokalguiden.nu, 
Lokalnytt.se, and Objektia.se. The ads are uploaded to the marketplaces by over 1 300 
Swedish CRE owners and leasing agents, looking to find prospective tenants. 
(Objektvision.se, 2015; Lokalguiden.nu, 2015; Lokalnytt.se, 2015; Objektia.se, 2015) 
 
Property marketing systems of note are the systems supported by one of Sweden’s largest 
CRE marketplaces, Objektvision.se, which has over 50 000 unique visitors per week. They 
list on their web site that they support; VITEC, FasAd, and Mspecs. More information on 
what services they provide is included in the marketing plan. (Objektvision, 2015) 
  

New production, leased space, and vacancy rate for offices in Stockholm County 
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3.3 User-friendliness 
To design a user-friendly application is not a simple task (Schlatter & Levinson, 2013). Often 
the team members come from different background and their knowledge of language and 
ideals both differ and conflict (Schlatter & Levinson, 2013). Although graphic design training 
teaches its students how to create innovative, beautiful and interactive designs, it does not 
ensure good usability (Schlatter & Levinson, 2013). Schlatter and Levison (2013) states that 
“many data-driven applications are a bit like standard big-box retailers: they aren’t 
exciting.” 
 
To ensure usability and make an application more exciting, Schlatter and Levison (2013) 
present three core principles of application design: consistency, hierarchy and personality.  
 
Lidwell (2010) states, that when a system is built with a consistent design it enables the user 
to “efficiently transfer knowledge to new contexts, learn new things quickly, and focus 
attention on the relevant aspects of a task“. In other words, consistency increases the usability 
and learnability of a system.  
 
Consistency does not only include using a consistent design within the application but to also 
consider how elements in the application are represented in already existing systems and 
applications. Interviewing prospective customers and visiting similar applications can 
research external consistency. Internal consistency is implemented by taking layout, 
typography, color, imagery and controlling elements into consideration and making them 
similar across the application. (Schlatter & Levinson, 2013) 
 
Schlatter and Levison (2013) explain visual hierarchy as “the perception and interpretation of 
the relative importance of object”. It is affected by position, size, color and interface control, 
treatment of elements as well as surrounding elements. Lidwell, (2010) states that “Increasing 
the visibility of the hierarchical relationships within a system is one of the most effective 
ways to increase knowledge about the system”.  
 
Tracking studies made on websites has shown that people spend the most time looking at the 
top left part of the website, second most at the top right part and least time at the bottom right 
part (Nielsen, 2006). Lidwell (2010) also supports this; the upper left part of a layout is 
defined to be the primary optical area, where western users naturally begin reading.  
 
Using overlap, where some elements are placed on top of other gives the user the feeling that 
the element on top is the most important element. This is for example used in light boxes and 
popups. (Schlatter & Levinson, 2013) 
 
The third of the principles presented by Schlatter and Levison (2013), personality, refers to 
how people react on an application based on the way it looks and works, and is the principle 
most difficult to achieve. The user’s reaction when first using an application is mainly based 
on how well the application meets the expectations of the user (Schlatter & Levinson, 2013). 
To meet these, and therefore create a good personality for the application it is important to 
research the expectations of the users by for example conducting interviews (Schlatter & 
Levinson, 2013). A web application should support the user’s way of thinking and acting, as 
well as being able to adapt and adjust to the unique user (Allwodd, 2010). Personal profiles 
provides the user information only relevant for their self, branding the user experience and 
creating a feeling of the system acting as a natural tool in their everyday work life (Allwood, 
2010). 
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3.4 Navigation 
A web application can benefit from being customer centered and user-friendly (Duyne et al, 
2002). If a web application is well designed it can cut down on wasted time for customers, 
reduce cost, and improve overall satisfaction (Duyne et. al, 2002). Users may leave the web 
application if they are frustrated, think it is too much effort to navigate the site, think you do 
not have the product or service they are looking for, get big surprises that they do not like, or 
feel it takes too long to load (Duyne et. al, 2002). To help navigation on the web application 
the user’s location need to be shown in two separate ways (Nielsen, 1999). Relative to the 
Web as a whole and relative the application’s structure (Nielsen, 1999). 
 

3.5 Responsiveness 
Modern web standards make designing responsiveness easier. This allows developers to 
create services which may act as single websites or applications, where content and layout 
adapt to different devices and screens. The effect of this is a more satisfying user 
experience.  (Gardner, 2011) 
 
A major part and benefit of responsive web design is that there only needs to be one 
application or site which adapts to the device accessing it, instead of having specific instances 
for different devices (Bryant & Jones, 2012). 
 
The advantage of responsiveness can be further understood as mobile web usage is on the 
rise. The mobile users expect web applications to provide an application-like feel, with fast 
loading times, well adapted layouts and animated transitions. In a more mobile world the 
necessity of adapting the application for mobile use rises. (Nicolaou, 2013) 
 
Gardner has identified three elements of responsive design: a layout that uses a flexible grid 
that ensures a web page can scale to full browser width, scalable images which adjust to 
different settings by either resizing or overflow handling, and spot on fixing which optimizes 
the view for different resolution ranges. These elements converge into what Gardner calls a 
fluid design. Further he specifies that such a design is achieved by defining element sizes in 
percentages instead of a fixed number of pixels or by screen size, as those alternatives will 
perform differently on various resolution settings. (Gardner, 2011) 
 

3.6 Page loading 
The longer a page takes to load, the more frustrated and unmotivated the user becomes. The 
negative associations rise with the loading times (Ramsay et. Al 1998). For a user, it does not 
matter if the content on the page is text or graphics, it is the fact that the page is slow to load 
that lead to annoyance. (Ramsay et. al, 1998; Gardner, 2011) To improve page performance 
there are various techniques that can be used. To implement the page as a single page web 
application, the page could be loaded with PJAX or AJAX. These libraries are used to reload 
specific page content instead of reloading the whole page (Github & jQuery, 2015). This 
helps to give the user a feel of a smooth and functional web application (Github & jQuery, 
2015). AJAX can also be used with asynchronous requests to load part of the page content 
and then load the rest at the user’s request so that the initial page load is quick (Github & 
jQuery, 2015). Other methods to minimize page load time are such as minimizing HTTP 
requests, put content at the top and put scripts at the bottom of the code. (Souders, 2008; 
Nicolaou, 2013; Gardner, 2011) 
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3.7 Gathering Information in Systems 
According to Ruekert, Walker, and Roering (1985), the ability to measure the performance of 
advertising provides a greater organizational knowledge of the marketing efficiency. By 
analytically examine statistics gathered on objects in a certain environment it is possible to 
sort them in strategic groups (Ruekert et. al, 1985; Chen & Jermaine, 2014). Separating 
objects strategically distinguishes the respective entity market approach.  Measured data over 
extensive time can show seasonal variation that in term generates forecasts, which are 
valuable to future strategies and operations management (Sharp & McDermot, 2009). 
 
Within web applications there is a strong need for user-centered metrics, where progress can 
be used in measuring progress towards key goals. This information may play a big part in 
creating a basis for product decisions. (Rodden et. al, 2010). 
 

3.8 Dashboards 
According to Few (2006), dashboards can serve as an actionable and intuitive way of 
displaying business metrics. A dashboard is defined as a visual display of the information 
needed to achieve one or more objectives while fitting on one a single screen and being able 
to be viewed at a glance. They are customized to the specific information needs of the user 
and can be made to show individual key performance indicators in small, concise, clear and 
intuitive display mechanisms. 
 
“An effective dashboard is the product not of cute gauges, meters, and traffic lights, but 
rather of informed design more science than art, more simplicity than dazzle. It is, above all 
else, about communication.” (Few, 2006) 
          
The central objective of property marketing is the attraction and retaining of customers, which 
requires the ability to provide superior value to customers compared with competitors. In 
order to achieve this goal, the organization must design and execute many work practices, 
often referred to as "business or operating processes", that go beyond tasks traditionally 
viewed as marketing functions. Instead the processes demands an integration of a sequence of 
related work tasks to accomplish organizational goals, such as the handling and input of 
property divisions, published ads and customer communication. A resource-based view of the 
firm provides a framework to connect marketing and business processes and supports the 
recognition of customer and distributor networks, as well as market information, as assets and 
marketing expertise as a valuable capability. (Srivastava et. al, 1999) 
 
In order to efficiently generate these dashboards for use in everyday operations, it is 
imperative that the underlying data structures are created to suit these needs. For example, 
when displaying property ownership according to property type the database architecture 
must be able to be sorted according to this index. In relational database structures it is easy to 
create segmentations based upon these types of factors. Therefore, the user’s needs will play a 
pivotal role in determining the database structure so the information can at a later time easily 
be invoked. (Badurina, 2015) 
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3.9 Customer Relationship Management 
The primary objective of Customer Relationship Management (CRM) is for the company to 
create an improved understanding of their customers and to build and retain a good 
relationship with them (Tetteh, 2008). The belief is that a small improvement in maintaining a 
good customer relationship can result in significant growth in profits (Tetteh, 2008). CRM 
deals with the managing of client information and an important aspect in doing so is to 
integrate different systems and tools making it possible to analyze structures as well as 
development possibilities within the customer relationships (Storbacka & Lehtinen, 2000). 
 
It is important for a company to take equally good care of all customers and the relationship 
to them (Storbacka & Lehtinen, 2000). Many relationships also means a great asset, and what 
CRM is about is creating and maintaining these long term relationships, where small clients 
are just as important as the large ones. This makes the handling of clients more about 
maintaining the already established client, than gaining new ones. (Poopuu et. al, 2009) 
 
By applying a CRM system, it becomes easier to revise and keep information about clients up 
to date. This leads to the company retaining a communication of higher quality, as it is more 
correct and easier to access (Grönroos, 2002). Today’s suppliers of integrated CRM systems 
argue that it contributes to an enhanced control and overview of the customer relationships 
(Karlsson & Swahn, 2010). They are also of the opinion that the system creates work routines 
and workflow, supplying a uniform working method for the entire company (Karlsson & 
Swahn, 2010). This further provides a tool in steering the organization (Karlsson & Swahn, 
2010). 
 
The utilizing of a CRM strategy creates an effective approach in advancing revenue, as the 
companies are provided with the possibility to meet the exact demands of their customers. 
This means that each customer can individually be allocated with the appropriate resources. 
The strategy will also make the company able to offer a superior customer service and speed 
up the process of finalizing a deal. (Tetteh, 2008) 
 

3.10  Marketing 
The most efficient marketing strategies are the ones focusing on key benefits based on the 
audience's point of view and interests, and where it is made sure to fulfill their needs, 
interests, and desires. It should be targeted to a specific instead of a general audience, making 
marketers most effective in achieving their objectives. (Kotler & Armstrong, 2010) 
 
Understanding what your audience needs and expects, and adapting your messages 
accordingly, greatly enhances your chances of communicating successfully. For example, this 
means choosing only information that the intended audience needs and will find interesting. 
Personalizing and customizing the marketing to target segments, depending on property type, 
size or such qualities is therefore an efficient tool in creating delighted customers and 
revenue. (Sterbet, 2014).
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4 Method  
This chapter describes the methods and process of how the project was carried out. The 
project had a large focus on the process and how it was supposed to be structured as well as 
what methods to use.  A review concerning the content of this chapter follows. First the main 
project method used, scrum, will be accounted for, then the various tools used in the project, 
and lastly the process of development which will be separated into two parts: pre-study and 
implementation.  
 

4.1 Scrum 
Scrum is an agile project development method that focuses on the needs of the customer 
rather than following a strict pre-designed product specification. The method does so by not 
letting the customer order by specifics but by describing their needs and requirements. It suits 
software development as it is iterative and creates flexibility throughout the project. If other 
needs were to surface or if the conditions of the project were to change during its progress the 
method allows the project to reevaluate and alter the goal and its course of action without 
causing major losses. (Schwaber, 2004) 
 
Scrum consists of the following main parts: 

• Daily scrum 
• Product backlog 
• Scrum master 
• Sprint  
• Sprint backlog 
• Sprint planning 
• Sprint retrospective 
• Sprint review 
• User story 

 
Applying the scrum method and its parts to a project is quite straight forward. The 
development process is separated into sprints where a sprint is a period of time, normally 
between two to four weeks. In Scrum, the first sprint acts as a pre-study phase where inquiries 
and research are made with the customer or target of the project to determine their needs. 
With the needs specified an objective can be formulated. When the objective of the project is 
set it is possible to plan what needs to be done to reach it. Therefore a product backlog is 
established, a product backlog is a prioritized list of the requirements of what is to be 
developed to reach the project objective. Each of the requirements are formulated into a user 
story, being a very short text commonly describing the who, the what, and the why of a 
specific requirement. The working time required for each user story is roughly estimated in 
the backlog. (Schwaber, 2004) 
 
When the pre-study phase is over, the next sprint starts. Sprints always begin with a sprint 
planning where user stories are moved from the product backlog to a sprint backlog specific 
to the sprint. That is until the available time in the sprint matches the estimated time 
accumulated by the user stories in the sprint backlog. During the sprint daily scrums, which 
are about 15 minutes long meetings performed standing, are held. The meeting is led by a 
scrum master who dictates the word and makes sure that external forces do not affect the 
project and its team. In said meeting each team-member tells the rest of the team: what has 
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been done since the last daily scrum, if he/she requires assistance or help, and what is next to 
be done. The sprint continues in this matter until it reaches its end where a sprint review and a 
sprint retrospective are completed. They serve the purpose of evaluating the sprint: team 
dynamics and performance. All user stories not completed are brought into the next sprint. If 
the conditions of the project have changed since the last sprint planning a revision of the 
product backlog might be needed before starting the next sprint. (Schwaber, 2004) 
 

 
Figure 4-1 The Scrum Process (used with permission from Scrum Alliance, 2015) 

 
In the Spaces project the scrum method was used. The pre-study phase sprint 0 was followed 
by two sprints of implementation. According to the scrum method, the team should have held 
a daily scrum at the beginning of every day but during the project the team kept to a minimum 
of three daily scrums a week instead of five. This was done because the team could not work 
every day due to courses taken parallel to the project. The team consisted of 8 members. At 
the beginning of the first sprint a scrum master was selected. That person remained scrum 
master throughout the project.  
 

4.2 Brainwriting 
One of the limitations with brainstorming is that since only one person in the group may 
speak at once some people decide, while they listen to ideas by others, to not share their ideas. 
Ideas and time can also be lost due to people focusing on remembering their idea until it is 
their time to speak. This decreases the time every individual spend on generating more ideas. 
Another problem with brainstorming is that the members may be influenced by group norms 
and domination by one or more of the members. (Heslin, 2009) 
 
To improve the effectiveness and generate more ideas a method called brainwriting can be 
used. Hesling (2009) described the method as “silently sharing written ideas in groups” and 
claims that it has the potential to “minimize the effect of status differentials, dysfunctional 
interpersonal conflicts domination by one or two group members, pressure to conform to 
group norms and digressions from the focal topic”.  
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In brainwriting there are six different techniques. One of them is “Pin Cards” where ideas are 
passed around in group to generate more ideas (VanGundy, 1984). According to VanGundy 
(1984) the following four steps is executed in a Pin Cards session:  

“1. The group leader reads a problem statement to a group of five to seven people 
 2. Each group member is instructed to write down ideas, each on a separate 
index card, and pass the card to the person on his or her right. 
 3. With members using the ideas of the others for simulation, this process of writing 
down ideas and passing cards is repeated for 20 or 30 minutes. 
4. The cards are collected, organized into logical categories, and pinned to a bulletin 
board; they are then discussed and any new ideas are written down for later 
evaluation. “ 

 

4.3 NABC 
An approach that results in a practical and structured framework for making sure an 
innovation is commercialized is the NABC (Need, Approach, Benefits and Competition) 
approach (Rajamäki, 2012).   
 
The needs represent the client’s wishes and it is important to relate them to a client-segment, 
an identified market opportunity where market size and customers are clearly defined 
(Rajamäki, 2012). 
 
How a company or developer work to satisfy the needs of the customer is called the approach. 
It involves everything from proposal and business plan to manufacturing, distribution and 
sales. (Rajamäki, 2012) 
 
The different approaches chosen to meet the clients need should result in a benefit for the 
customer, such as low cost or high performance (Rajamäki, 2012). To be successful, the 
benefits are according to Rajamäki (2012) required to be “quantitative and substantially 
better - not just different”.  
 
To be able to convince the client that the product presented is superior to the competition an 
extensive analysis of the competitors and the products they offer is necessary (Rajamäki, 
2012). 
 

4.4 Prototyping 
Creating a prototype is a good way to show in what direction the final product is headed, and 
allows the designers to try and to question their ideas before the implementation phase. This 
provides the ability to address usability and performance issues at once. (Preece & Maloney-
Krichar, 2003) 
 
Although, making a prototype too advanced and “finished”-looking can create issues. One of 
the issues is that the feedback wanted on a prototype regards the large aspects, such as 
functionality and general layout. A too detailed prototype can instead result in the feedback 
being on fonts and choice of color. (Rettig, 1994) 
 
Yet another reason why a less advanced prototype is preferable is the time and cost aspects. 
Creating a high-fidelity prototype is both notably more expensive and time consuming, 
compared to the creation of low-fidelity prototypes. (Rudd, 1996) 
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Spending a lot of time creating a hi-fi prototype can further cause the developers to get 
attached to their work and therefore become reluctant to make changes to both the prototype 
and the product during development (Rettig, 1994). 
 
Due to the above mentioned reasons, a lo-fi prototype is preferable when it comes to web 
development (Rettig, 1994). 
 

4.5 Risk Analysis   
According to Rune Olsson (2001) a mini risk analysis can be used in order to estimate a value 
of the risks in relation to each other and create plans to avoid or mitigate the risk. The risks 
are listed along with their probability, and then valued in consequence if the risk were to 
occur. The multiple of the probability and the consequence value gives the risks value. At a 
certain risk level a plan to mitigate it should be made. In this project the scale of 1-5 was 
chosen, therefore a maximum risk value of 25 was possible with a level of 15 set for 
mitigation plans. (Olsson, 2001) 

 

4.6 Refactoring 
Martin Fowler (1999) defines refactoring as “a change made to the internal structure of 
software to make it easier to understand and cheaper to modify without changing its 
observable behavior.” This means that after making changes to the code to improve 
understandability and readability, the code will still behave exactly the same as before to the 
end users and other programmers, they will not even be aware that a refactoring has taken 
place.  
 
Refactoring is inherently risky in a sense, as it requires changes to working code, and those 
changes can introduce new bugs if the developer is not careful. However, the benefits of 
refactoring far outweigh the disadvantages. (Fowler, 1999) 
 
Refactoring is important in software development. First and foremost it improves the code 
design. Changes will be made to the code and, unless the programmer making these changes 
has a full understand of the overall code design, those changes will make the code lose its 
structure. Once the code has lost part of its structure, it is even easier to add code that 
deteriorates the structure further, meaning that the structure decay is cumulative. Refactoring 
is a good weapon against code decay, as it helps it retain its shape. (Fowler, 1999) 
 
It also makes the code easier to read and to understand. Refactoring, as already noted, is 
changing the structure of the code. Code that is well structured will communicate its purpose 
in a better way. This is especially important when working in a team as it is much easier for 
team members to understand code written by others if it is structured properly. (Fowler, 1999) 
 
Fowler (1999) lists a number of things that should trigger the programmer to do refactoring 
on the code. He calls these “code smells”. They are, to name a few, duplicated code, long 
methods and large classes. One should be on the lookout for these code smells and do a code 
refactoring when they are spotted. (Fowler, 1999)  
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4.7 Testing 
The International Software Testing Qualifications Board (2014) defines testing as:  
 
“The process consisting of all lifecycle activities, both static and dynamic, concerned with 
planning, preparation and evaluation of software products and related work products to 
determine that they satisfy specified requirements, to demonstrate that they are fit for purpose 
and to detect defects.”  
 
This could be simplified to the following sentence: Testing is the process of finding problems 
in software. 
 
However, Kaner (2014) argues that it is impossible to find all possible problems, i.e., doing a 
complete test, in software, due to the following three reasons: 

• “The domain of possible inputs is too large to test.” 
• “There are too many possible paths through the program to test.” 
• “The user interface issues (and thus the design issues) are too complex to completely 

test.” 
 
One must decide to test a reasonable number of test cases, where reasonable is a number that 
is decided on a case to case basis. Kaner (2014) also defines a way to evaluate the validity of 
a test. If the test finds an error, it is a successful test. If the test does not find any errors it is an 
unsuccessful test.  (Kaner, 2014) 
 
One way to circumvent the limitations in normal testing is to do acceptance testing, which is 
defined by The International Software Testing Qualifications Board (2014) as “formal testing 
with respect to user needs, requirements, and business processes conducted to determine 
whether or not a system satisfies the acceptance criteria and to enable the user, customers or 
other authorized entity to determine whether or not to accept the system.” This immediately 
lowers the number of test cases a test should test for, if a test is not in any way related to how 
the user will use the software, the test is discarded. (The International Software Testing 
Qualifications Board, 2014) 
 
Testing in software development is essential because it ensures that the system does what it 
was developed to do and that it meets all the requirements the user demands. (Hambling, 
2013) 
 

4.8 Interview with potential user 
In order to collect information from the market a qualitative way was chosen. An operator 
within the hypothesized target segment was available to the team and was deemed a 
qualitative source. A quantitative way was disregarded, since the target segment was very 
narrow it would seem more reliable than reaching out to the masses with a majority with no 
knowledge of the area of study. 
 
An interview was therefore conducted on the third of February 2015 with Anna Hofström, a 
leaser for commercial properties. Hofström was active at the company Klövern at the point of 
the interview. Questions were prepared before and the team used brainwriting to get ideas of 
what the internal processes could look like in order to follow up with better counter questions 
and gain more from the interview. The questions were customized to give as much 
information as possible within different areas of the subject. The conversation was recorded 
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by the team and Hofström was informed of this. The results of the interview are presented in 
chapter 5.1. 
 
Questions prepared beforehand: 
 

• What does your process look like from start to finish, if the start being acquiring the 
property? 

• What is good and bad with the systems you are currently using? 
 

4.9 Development Process 
This subchapter will discuss the different tools used while implementing this project as well 
as how the sprints were planned and executed. 
 
4.9.1 Development Tools 
All the code throughout this project has been written in the editor PyCharm. It has the 
capability of locally hosting a website or application during the development. The editor 
supports many different programming languages, such as: Python, HTML, CSS, JavaScript, 
jQuery, Flask, Jinja2, SQL.  
 
OpenShift was used to host the application on the web. 
 
Git was used for version control. Gitlab was used as the repository server and was supplied by 
Linköping University. Git is also integrated into PyCharm. 
 
Uxpin was used to create a prototype of the application in the pre-study. The capability of 
creating models for websites with drag and drop and customizable CSS and built in bootstrap 
elements made it a suitable tool for the prototype. 
  
4.9.2 Communication Tools 
Trello was used to create and manage product backlogs, sprint backlogs and several other 
kinds of lists. The functionality of drag and drop between lists, capabilities on cards such as 
deadlines, labels, assigning tasks, and many more made it suitable to the project and 
compatible with scrum. 
 
For communication mainly Slack was used. It is a multi-channel communication tool with 
connection capabilities to other tools used like Trello and Gitlab. 
 
Google Calendar was used to keep planned meetings and the individual team members 
schedules easily accessible throughout the project.  
 
Google Drive was used to share documents within the team. 
 
Skype was used to communicate with the team members working from abroad or whenever a 
team member happened to be at a different geographical location than the others.  
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4.9.3  Sprint 0 - Pre-study 
The pre-study sprint consisted of creating a vision and plan for the product the team aimed to 
create. The above-mentioned NABC approach was used to make sure the product and its 
implementation should be successful in creating a viable product.  
 
To learn the need of potential users the team conducted the interview described in chapter 4.7. 
With the regards to the information collected in the interview the team conducted yet another 
session of brainwriting focusing on how the expressed needs could be met. The ideas from the 
brainwriting were discussed and in line with the methodology of scrum, user stories based on 
the ideas were created and put in a product backlog. Due to the vast amount of user stories in 
the product backlog, the team decided to divide them into different categories based on what 
subpage the story could potentially be in. In the NABC approach, the user stories can be 
viewed as part of the approach to meet the needs presented in the interview and the 
completion of the user stories as the benefits experienced by the users.  
 
A project plan was created as another part of the approach to meet the needs expressed. To 
assess risks in the project the risk analysis shown in Appendix C was made using the mini risk 
approach.  
 
A prototype, see Appendix D, was created using the development tool Uxpin that is 
compatible with many different packages, of which mainly bootstrap was used. During the 
creation of the prototype the importance of creating a lo-fi prototype was taken into 
consideration by for example making the prototype black and white and adding as few details 
as possible while at the same time being clear as to what functionality the different subpages 
should have.  
 
Towards the end of the sprint a retrospective was completed in order to analyze how the team 
had worked together and what changes that needed to be made to make the next sprint 
successful. A sprint review was also made to discuss what the team had produced and how to 
increase the quality of the material. 
 
4.9.4  Implementation Process 
During the two implementation sprints the work was executed in a similar manner. A sprint 
planning session started each sprint and consisted of the results of the retrospective done in 
the last sprint. This was so the group would be able to improve the way they worked together. 
 
The sprint planning also consisted of putting user stories not completed in the former sprint, 
in the backlog for the next sprint. At the beginning of sprint 1, nothing had to be moved to the 
new backlog. In sprint 2, a few user stories were transferred to the new backlog.  
 
Before creating the sprint backlog to be implemented during the sprint, the team reviewed all 
user stories left in the product backlog based on the experiences from earlier sprints as well as 
the sprint reviews. In both sprints, the order in which the user stories should be prioritized was 
updated.  
 
During the execution phase, development tools PyCharm, OpenShift and Git were used to 
enable the team members to develop the application together. Tasks were divided between the 
team members by each member picking the highest priority user story and completing it 
before picking a new one. On some larger user stories two members worked together. 
Throughout the project, team members helped each other out when needed. 
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At the end of each sprint, a sprint review was made to analyze how well the group had 
executed the tasks they planned for the sprint. If not all user stories were completed, the team 
discussed why they had not accomplished all they had planned and how they could improve 
to the next sprint. In the end of sprint 1, the team had not completed all planned user stories 
but they managed to do so until the end of sprint 2. 
 
A sprint retrospective was made at the end of each sprint to analyze how well the group had 
worked together and discuss if any changes had to be made.  
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5 Results 
This chapter contains the results of the project, including the results of chosen methods and 
the final product. The final product will be demonstrated in regards to functionality, graphical 
user interface, and logic.  
 

5.1 Interview with Klövern AB 
The following text is the resulting data and views acquired from the interview with Anna Hofström 
at Klövern in the pre-study phase. 
 
The main stakeholders involved in Commercial Real Estate (CRE) are the owners, tenants and 
facilitators of trade. All of these stakeholders deal with different aspects of CRE, but where they 
all meet is in the leasing process. Both investing and property management are workflows 
managed by independent departments within CRE owner companies, often with their own specific 
proprietary systems. The leasing process itself can be broken down into further sub processes such 
as marketing, customer relationship management, and after the fact analysis, as can be seen in 
figure 5-1, below. The target of the interview expresses her wishes for more competition on the 
market for property systems. New leases are the direct result of sales and marketing efforts from 
the CRE owners, through their own leasing departments or contracted leasing agents.  
 

 
Figure 5-1 The leasing process consists of marketing, customer relationship management (CRM) and analysis of the 
marketing and CRM 

 
When examining the leasing process specifically, as figure 5-2 below shows, the process of 
leasing CRE always starts and ends with a property owner and a tenant, whereas the facilitator 
of trade can either be the CRE equivalent of a broker, a leasing consultant, or an in house 
leasing department.    
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Figure 5-2 CRE owners can either use a leasing consultant or do in house leasing to find new tentants 

 
To further delve into the leasing process and the role of marketing systems in CRE, it is 
important to understand which processes are being done by whom. The typical role of a 
landlord representative at a CRE company or a leasing agent can be broken down into the 
following primary activities: supply management, multi-channel marketing, customer 
prospecting, and the subsequent process of customer acquisition along with term negotiations.  
 
In Sweden, where regional markets often are of manageable size, the leasing and sales process 
flow outlined above is in most cases executed by a single employee, or in larger markets by a 
specific leasing department within the organization. This results in an active work life 
consisting of balancing operational tasks along with frequent customer engagement. The 
process is isolated from processes such as property administration, investment, and tenant 
services; allowing for workflows to be entirely contained within the department. Cross 
functional roles in combination with many customer engagements put additional stress on 
consistently keeping up to date and coordinating the many aspects of the leasing workflow. 
This includes being able to analyze and make decisions on the go due to the on-site nature of 
property tours. A contributing factor for why it takes so long for some leasers to find new 
tenants is inefficient and outdated systems.  
 
For marketers with many vacant spaces, a property marketing system can be used to 
automatically upload and manage their ads on marketplaces. An example of this is Klövern 
AB, which uses a system called “VITEC Fastigheter online”, as their central leasing tool to 
manage uploading ads, receiving customer offers, and keeping track of their properties on 
different marketplaces. 
 
According to Anna Hofström, the fact that the other CRE processes outlined above are 
separated from her leasing process means that a system aiming to aid in the leasing of 
properties can be constructed entirely with one use case in mind, the person or department in 
charge of leasing commercial premises. The primary functions the system fulfills can be 
categorized into managerial tasks, marketing automation and optimization, customer 
relationship management, and tools to create long term strategic leasing plans, as outlined in 
the figure below.  
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Figure 5-3 A property marketing system should contain these four areas 

 
According to Hofström, the desire of a simple, clean and intuitive system is large, whereas 
current competitive systems are considered too crowded and to occasionally have higher 
authority than the user, overriding the user’s commands. 
 
As explained by Anna Hofström, these important key performance indicators can be broken 
down into the following: an aggregated view of the property divisions with segmentation 
possibilities for an increased survey, aggregated activity indicators displaying recent customer 
interactions, and marketing output displaying the latest advertising updates along with further 
segmentation possibilities. 
 
The advertising processes provided by today's competitors are experienced to be too complex 
in order to differentiate their ads.  
 
As a real estate owner, part of the everyday work is performed “on the go”, when for example 
hosting showings of properties. It is of importance to the leaser to be able to provide the 
prospective customer a full information spectrum of the property of interest. Also, accurate 
answers to possible questions must be accessible, providing a reliable impression of the real 
estate owner. 
 
According to Hofström, the most important key performance indicators are such as 
aggregated vacancy level and activity specific output from external platforms of marketing 
activities in the form of impressions, customer offers, and Return of Investment.  
 
An additional displeasure was expressed by Hofström regarding the management of customer 
offers, as they are currently only handled through email communication. This can result in 
several emails per day, causing difficulties in keeping track of which customer is connected to 
which property. It is also time consuming when trying to find a specific client. 
 
When creating a marketing tool, both identification and attraction is of importance to the user. 
Customer retention and development is something that is acquired through the user’s own 
system and is not something that is of need for the system. 
 
Hofström also expresses that a system with sharing capabilities would be desirable in a sense 
of acquiring information from the market, but reluctant to share their own organization’s 
documents. Also that even a network between operators within the same organization would 
probably be too complex to be used.   
  



 

 23 

5.2 Method 
This subchapter will discuss the results received by using the methods introduced in chapter 
4. 
 
5.2.1 Scrum 
Using the scrum methodology during the Spaces project was successful for the team. The 
usage of daily scrum meetings at least three times a week made sure that all project members 
were kept up-to-date about the advancement of the project. Having a project backlog filled 
with user stories made sure that every group member always had something to do and 
eliminated a large percentage of the idle time that occurs when a natural next task is missing. 
 
The sprint review and sprint retrospective performed at the end of every sprint made it 
possible for the group to get a clear view of how the work had progressed during the sprint 
and discuss what the next appropriate steps of action should be. By analyzing the 
retrospective the project members could also discuss ways to improve how they worked 
together and how to become a better team in order to be more effective.  
 
5.2.2 Brainwriting 
The two brainwriting sessions resulted in many creative ideas that ended up being the 
foundation for the whole project. By implementing the method twice instead of once the 
group felt that the interview with Anna Hofström gave more information than it would have 
done if the group had not introduced the ideas that occurred in the first brainwriting session to 
her.  
 
In order to further discuss the information gained during the interview another brainwriting 
was performed, this time primarily focusing on the needs presented by Hofström. This 
resulted in yielding the ideas that ultimately would become the product backlog. The way the 
second brainwriting session was executed correlated to the Pin Card approach that made 
everybody in the group feel that they could contribute without anyone dominating the 
discussion. This was showed as part of the result of the sprint retrospective made in the end of 
sprint 0.  
 
5.2.3 NABC 
The early use of the NABC approach and connection of the interview, user stories and project 
plan to the approach made sure the team were certain of what, why and how they would 
proceed throughout the project. This was an important step in ensuring that the final product 
would be commercial.  
 
5.2.4 Prototyping 
The Uxpin made prototype, which can be seen in Appendix D, was developed by taking both 
the lo-fi requirement of prototyping and the consistency principle of user-friendliness into 
consideration. The prototype was made in black and white and with large symbols 
representing what kind of content that should be represented in every module. This resulted in 
getting feedback on the functionality as well as the general layout of the application, as 
expected according to Rettig (1994).  
 
5.2.5 Risk Analysis  
The risk analysis, which can be found in Appendix C, that was created in sprint 0 and updated 
throughout the sprints, made sure the team had an action plan for possible situations that 
could arise. This proved to be very useful since for example risk RA1 came true in the later 
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sprints. The risk analysis made sure the team was prepared and knew how to act in such a 
case.  
 
5.2.6 Refactoring 
During the development of the project, some parts of the code became cluttered, some parts of 
the code became redundant, and some parts of the code no longer worked as intended. 
Therefore some code refactoring was needed. 
 
The landing page was created early in the project and was not fully functioning as a single 
page application. The register and login buttons used hide and show JavaScript to change 
between the register and login forms. This was changed to instead use PJAX. 
 
Views.py was the Python file where all the Python functions were written and all the server 
routes were placed. The functions were located in the order they were written, making it 
difficult to get an overview over correlating functions. Therefore the functions were 
restructured and placed along with the functions they were correlating to. The app routes for 
the customer page were placed with the app route for CRM and the app route for the property 
page were place with the app route for properties and so on. 
 
During the beginning of the developing process there were no rules set for how to construct 
variable names and how to name the front end assets. Therefore some variables and 
comments in the back end were in Swedish, and some front end assets were in English. After 
the refactoring, the back end was all written in English, including the variable names and 
comments, and the front end was all in Swedish. 
 
During the late phase testing in the development process some subpages loaded slowly. This 
was due to some properties having more than five hundred customer offers, and loading them 
caused the entire property page to load slowly. Therefore the code was rewritten so that only a 
handful of the customer offers was loaded at page load and then the user was provided the 
ability to load additional offers with an AJAX call. The same problem arose at the customer 
offers page and the same solution was thus utilized. A part of the total customer offers was 
loaded on page load and the user then had the possibility to load additional offers with an 
AJAX call. 
 
At first, when creating the single page application, every function that needed to reload a part 
of a page used a PJAX function. Deficiencies in the PJAX module unfortunately made it 
impossible to use multiple PJAX calls at the same subpage. The PJAX module does not have 
the possibility to reload multiple containers on the same page. Therefore the PJAX call was 
later only used to reload the subpages and AJAX calls were used to reload containers. 
 
Some functions were used multiple times and on multiple subpages. The code for these 
functions was copied and rewritten for each time it was needed. To make it easier to use the 
functions, and to increase the continuity in the code, the functions were rewritten to become 
generalized so that the same call could be made from multiple pages. 
 
5.2.7 Testing 
The acceptance testing was done both by Objektia as well as Anna Hofström from Klövern 
and generated positive results. Hofström was very impressed by the amount of work and 
functionality built in such short time. The reactions from Objektia were that the product had 
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great functionality and that they look forward to further developing Spaces and integrate it 
into their system.  
 
5.2.8 Development Process 
Using an agile method and working with sprints proved successful and enabled the members 
to evaluate and discuss the progress of the project. During the evaluation process one of the 
improvement areas that surfaced were to have shorter sprints to be able to work even more 
agile and efficient.  
 

5.2.8.1 Development Tools  
Using PyCharm as the development environment for the project was very useful. PyCharm’s 
ability to connect to Gitlab was essential for swift development in the project. PyCharm 
supports Git branches, which means that every person could work independently in their own 
branch and then merge it with the development branch when a user story was completed. 
Whenever a team member began a new user story, they based it on the development branch. 
The team member therefore maintained an up to date version of the project, minimizing later 
merging efforts.  
 
There were however some problems with Git. Occasionally during the project parts of code 
were lost or overwritten when performing a merge with the development branch. This resulted 
in loss of time when code either had to be rewritten or recovered from the version history in 
Git.  
 
PyCharm was connected to OpenShift, the tool to host the application on the web. OpenShift 
provides harsher requirements and conditions than PyCharm, which resulted in that 
functioning code within PyCharm caused errors or was non-functioning on the server.  
 
PyCharm also had a connection to Slack, our main communication tool. A channel in Slack 
recorded all pushes made to all branches, along with the commit message. This gave the 
project members an easy way to stay up-to-date with the progress of the project.  
 

5.2.8.2 Communication Tools 
Slack was the main communication tool used, and proved to be an efficient way to organize 
the team. Because of its multi-channel nature, it enabled the project members to keep different 
subjects in different channels and therefore made the information about a subject easy to find.  
 
Trello was used to digitally illustrate backlogs. Being able to assign different team members 
to different cards and immensely commenting on them helped the project’s progression. 
Trello’s integration with Slack made it easy for the team to see whenever an update was made 
in Trello.  
 
For scheduling and file sharing, two Google services were used, Google Drive and Google 
Calendar. The calendar was used to keep track of where and when the group was meeting as 
well as if any project member had other commitments that made him/her unable to attend a 
meeting. However towards the end of the project, the calendar was not kept up to date, and 
members rather posted the meeting information in Slack because it was easier. Google Drive 
was a good way to keep all files available and easy to access for the team members. All 
members were able to see when a file had been edited, making it easy for each individual 
member to be up to date with the work progress.  
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5.2.8.3 Pre-Study 
Starting the project by having a kick-off ensured the project members got to know each other 
quicker and also created an open and positive working environment. This, along with setting 
up a group contract with rules of how the group wished to work together made sure everyone 
was on the same page from the start.  
 
The group quickly settled on the project proposal from Objektia, which made sure the work 
on the actual project, and developing the proposal could get started immediately. 
 
Choosing to initially brainwrite concept and functionality for the project before having a 
meeting with a prospective user of the product, made sure the project members came prepared 
and with ideas to the meeting. The meeting with Anna Hofström itself was a very important 
part of the pre-study as it gave validation to some of the ideas and made the group rethink 
other ideas. The second brainwriting, performed with the opinions and feedback from 
Hofström in consideration, inspired the group into ideas that later would result in the final 
product.  
 
The two brainswriting sessions resulted in many ideas and thoughts. Ultimately it was the 
filtering process, where each suggestion was discussed and put into different categories, that 
finalized the product backlog which the team later worked with during the implementation 
process.  
 
The product backlog, consisting of user stories, made the team productive from the start. 
Although in retrospect, more energy could have been put into making the user stories much 
smaller and specific. Doing so would have saved time in the later sprints as well as made the 
dividing of work easier. 
 
The contract between the group members and project owner Objektia made sure all parties 
knew what role they had during and after the project as well as allowed the project members 
to work without influence from Objektia.  
 
By ending the sprint with a sprint review and retrospective, the progress and environment in 
the group could be analyzed, which helped the members of the project to pause and reflect on 
the work that had been done. The results of the first retrospective showed a motivated group 
satisfied with the progress of the work done and inspired to continue. A result of this 
retrospective was that the group decided to in the upcoming sprint differentiate between 
working and compulsory meetings. The working meeting meant that the group planned to sit 
together and work and attendance was not compulsory, whereas the compulsory meetings 
implied that the group planned to have an agenda and go through information and questions 
crucial for all project members. 
 

5.2.8.4 Implementation Process 
The sprint planning created in the beginning of each sprint made it possible for the project 
members to before every sprint discuss if any changes should be made in how the product 
backlog was prioritized.  
 
The way the team used different branches for different user stories allowed all members to 
work independently and try out their code without risking to interfere with anyone else's 
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work. It also enabled the project members to try it out with the latest version of fully 
functioning code before pushing it to the development branch which resulted in many bugs 
being found early in the process.  
 

5.2.8.4.1 Sprint 1 
In the beginning of sprint 1 the team experienced some difficulties in making sure the 
development environment was working, since some members of the team had problems with 
connecting PyCharm to Git and OpenShift. When that problem was solved the group started 
working with the user stories in the sprint backlog. At the beginning of the sprint, the working 
speed was not as fast as the group would have desired, and much time was spent researching 
how the different programming languages and packages worked or how to solve very specific 
cases. The slow working speed was expected since the majority of the team did not have any 
significant experience working on a project like Spaces. Towards the end of the sprint the 
working speed increased as the knowledge of the project members increased. 
  
Even though the majority of the work in sprint 1 went smoothly, the team did experience 
some difficulties when implementing the database. This was due to the two members who 
created the database were unavailable in the phase when the rest of the group had their first 
encounter with the database. Both members being unable to be present was a circumstance the 
group had been unable to foresee, and did cause a slight hiccup in the work. 
  
Towards the end of the sprint, the group had completed 17 of the 26 user stories planned for 
the sprint. The team concluded that they were not able to complete all planned user stories 
due to two main reasons: firstly the planning of the sprint had been too optimistic, and 
secondly a team member could not contribute to the project during two weeks due to personal 
reasons.  Despite of not completing all the tasks, the sprint review showed that the team was 
positive that the project would still be finished in time.  
 
Optimism was also the major component in the retrospective where the results (See Appendix 
F) showed a tight and motivated team. The results of the retrospective further displayed some 
improvement area, and it was decided that pushing and pulling to and from the development 
branch should be done more often to better avoid difficulties when merging. The group was of 
the opinion that the user stories in Trello should be made even smaller to be able to along with 
definitions of done, do better time estimations for each card. 
 

5.2.8.4.2 Sprint 2 
The group took the results of previous sprint retrospective in consideration as the sprint 
planning for the final sprint was done, which made sure the planning for this sprint was of 
higher quality than the second. This, in combination with the increased programming 
knowledge of the group members ensured that all user stories put in the sprint backlog were 
completed before deadline.  
 
During this sprint the project was constantly progressing and although all project members 
experienced trouble at some point, no difficulties created idle time where other project 
members were unable to continue working.  
 
Most problems during this sprint occurred towards the end of the project when the group 
updated the version hosted at OpenShift to be the same as the development branch. During 
this phase the group discovered that not all user-cases were tested for all functions of the 
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application. This created a few serious bugs which crashed the application. When the team 
worked on solving this problem they experienced some stress but managed to attend to all 
bugs before the deadline.  
 
The results of the sprint review showed that the team was satisfied with the work completed, 
although there were suggestions that in order to become even more efficient and agile the 
project could have had more but shorter sprints. In the retrospective the members argued that 
shorter sprints would have been better suited for this project. 
 
In the retrospective the team had very good results, every question having at least a four on a 
scale from one to five.   
 

5.2.8.5 Product 
The final product has all the functionality the group aspired to achieve during the pre-study 
and all interactive material (modals, buttons etc.) is working properly. A full review of the 
functionality of Spaces can be found in chapter 5.5. GUI.  
 

5.2.9 System Specification 
The technology stack implemented in the Spaces application can be seen in figure 5-4. The 
technology stack used, except for the various packages implemented, was given in the project.  

 
Figure 5-4 The programming and development environments used in the Spaces project. 
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5.3 System Overview 
A high level breakdown of the application structure can be seen in Appendix A.  
The communicating entities can be broken down into; the Client, in this case a user or 
administrator, the Server, in this case the Spaces code deployed on an OpenShift server, and 
the Marketplaces, which for this project were deemed out of scope but is shown to the 
intended use of the system. 
 
5.3.1 Client 
The client, or in this case either a user of the system or a system administrator, is the recipient 
that sees the final product in their desktop or mobile web browser. The primary actions 
carried out by the client are: requesting information from the server, receiving 
HTML/JavaScript/JSON, rendering the received data for the Client, and finally manipulating 
the page shown after certain client side scripts are called.  
 
When the user navigates the application the majority of the subsequent requests are done 
either by client side page manipulation in the form of JavaScript or asynchronously with the 
help of AJAX and PJAX. This means that the Client changes aspects of the page without 
reloading all the content, resulting in a more seamless experience.  
 
All page navigations in Spaces are treated the same, wherein the main container of the page, 
the PJAX-container, is the only changed element. Other elements such as the header and 
navigation menu are left intact.  
 
5.3.2 Server 
The Server is the application hosted on OpenShift receiving all requests and sending all data 
out to the recipients. The primary actions carried out by the Server include receiving HTTP 
requests, executing code in the form of logic on these requests, writing and reading from the 
database, and lastly sending information back to the Client and Marketplaces.  
 
URL requests to the server are broken down into three user cases.  

• Direct requests 
• PJAX requests 
• AJAX requests 

 
In all these cases, the server returns either a rendered HTML template with the help of Flask, 
the templating package Jinja2, or serializable JSON data. When an AJAX request is sent to 
the Server, the Client and Server communicate asynchronously.  
 
The Server also completes all reads and writes to the SQLite3 database. When any type of 
request is made to the Server, certain database functions can be called in the executed code. 
 
The last intended use case of the Server is to send and receive information from various 
marketplaces. As this is outside of the scope of the Spaces project, it will not be discussed in 
detail. In the future it is intended that the Server will communicate by means of a REST API 
(Fielding, 2000), to send data regarding objects and user data between the Server and 
Marketplaces. 
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5.4 Database 
The database contains several different entities and relationships which were deemed 
necessary for making the system work. Appendix G contains several detailed figures 
concerning the database relationships and entities. As seen in figure G-1, a user is either an 
admin or a company user, the latter having attributes such as personal information and 
address. A company user works for an office and an office belongs to an organization. This 
relationship enables users within the same organization or office to share information, such as 
objects and customers. The amount of information being shared across an organization or 
office can be limited by the user. There is a possibility for a company user to store templates 
for creating ads for recurring use.  
 
A customer user owns an object. An object has several attributes which could be relevant in a 
leasing process. Figure G-2 displays these attributes and the relevant relationships. An object 
could be part of a larger property, hence a relationship between the two. There is also a 
possibility to store files and images related to an object. A property or an object has a status, 
such as rented or available, and there is also an area-entity handling which area the property 
or object belongs to.  
 
Object has a relationship with ad. Every object can have several ads, where every ad is 
marketed on a certain marketplace. The ad has a status which is also stored as an entity simply 
to declare if the ad is published or not. Statistics for the ad is also stored: the number of clicks 
an ad receives is stored in its own entity, and also the number of offers from potential 
customers. Figure G-3 displays these attributes and the relevant relationships. A user can save 
the customer and also add them to a concern. A user can add notes about a customer to keep 
track of the leasing process.  
 
There is also a basket-entity where current unpaid ads are being stored as well as earlier 
purchases. There is an entity called CustomerDetail, which acts as a link between basket and 
ads. The date an entity object of this type was created is also included. Figure G-4 contains 
these relationships and entities.  
 
The diagram was implemented by representing the relationships with foreign keys, which is 
an attribute that identifies unique columns in another table. Many to Many relationships used 
association tables with each entity’s foreign key. For a view of the complete database, see 
figure G-5. 
 
The database was implemented as a SQLite3 database. This type of database is supported by 
Python, which is the programming language used for the logic of the web application. The 
entities and relationships were created as Python-objects and mapped by an object-relational 
mapper (ORM) using the plugin SQLAlchemy. This allows working with objects instead of 
tables, where the ORM translates the operations to SQL. The ORM organizes pending 
operations and flushes them all in according to dependency. This produces a more effective 
database with a lower risk of deadlocks.  
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5.5 GUI 
This chapter explains how the GUI, graphical user interface, is built for the Spaces project. 
The GUI contains the graphical components and the various functions available for the user of 
the web application.  
 
5.5.1 Language Disclaimer 
Since Objektia is a Sweden-based company using Swedish as their front-end language, 
Spaces was developed the same way. In the following chapter referencing to various buttons 
and subpages will be done using the Swedish shown in the pictures and a translation to 
English will follow. Example: “Pressing the button ‘Registrera’ (Register) will allow the user 
to create a new account”. 
 
5.5.2 Landing Page 
The first page a user sees when arriving at the web application is the landing-page. On the 
landing-page the user sees the Spaces logo and the brand. This page gives a new user the 
possibility to create a new account, or an already existing user the possibility to login on the 
web application. For navigation on the landing-page two simple buttons, as seen in figure 5-5, 
are used. Using PJAX they allow the user to seamlessly switch between the register and login 
module. 

 
Figure 5-5 Login and register buttons 

To create a new account the user is prompted to specify information regarding their 
organization as well as their own contact details. A single organization can have multiple 
users and multiple offices. The offices are the different branch offices to each organization. 
The form is displayed in figure 5-6. 
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Figure 5-6 Form to register new user part 1 

 
The register module has different validations. The email address input needs to be written in 
the correct form, containing an “@”, and the password inputs need to match. If the email is 
not on the correct form a notification will be shown asking the user to rewrite the email, 
which can be seen in figure 5-7. The password input form will show a red color if the 
password does not match, as shown in figure 5-8. If any of these forms are incorrect the user 
will be unable to submit the information.  

 
 
Figure 5-7 Email validation 

 
 
Figure 5-8 Password validation 

After the information is filled in the user can submit it to create their account by clicking on 
‘Registrera’ (Register). 
 
The login module, which is seen in figure 5-9, contains a form asking for the username and 
password of an existing user. If the username or password cannot be found in the database the 
module offers an error message asking the user to input a correct username or password. If the 
user no longer can remember their password, there is as possibility to retrieve it by inputting 
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their username and an email will be sent containing the password. To send an email the Flask-
Mail plugin is used. Flask-Mail uses a simple interface to setup a SMTP server. A specific 
Gmail account was set up to send the emails from. The module for retrieving the password is 
shown in figure 5-10. 
 

 
 
Figure 5-9 Log in module 

 
Figure 5-10 Request password 

5.5.3 Master Template and Menu 
A logged in user can navigate through the different subpages using a sidebar menu, which is 
identical on all subpages throughout the application. Logging in as an admin-user will result 
in a similar menu but with different functionality. 
 
Except for the landing page, all pages included in the project are based on the master 
template. The template includes the header and the sidebar, seen in figure 5-11. This template 
is loaded when the user first logs in and is after that never reloaded. This is so that the page 
can behave as a single page application. The area on the page excluded from the master 
template is a PJAX container, which can be seen in figure 5-12. When navigating through the 
web application and a new page is generated, only the PJAX container will load new data and 
templates.  
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Figure 5-11 Master template 

 
Figure 5-12 PJAX container 

 
5.5.4 Header 
The header has only a few buttons and can be seen in figure 5-11. In the left corner there is a 
‘home’-button, with the spaces logo. It enables the user to return to the overview page. In the 
right corner there is a dropdown button displaying options ‘Profil’ (Profile) and ‘Logga ut’ 
(Log out). Before the dropdown is clicked it displays the user’s profile picture and name.  
 
5.5.5 Sidebar 
The sidebar is the main tool for the user to navigate between the different subpages and 
consists of eight different buttons, ‘Överblick’ (Overview), ‘Annonsera’ (Advertise), 
‘Fastigheter’ (Properties), ‘Kunder’ (CRM), ‘Profil’ (Profile), ‘Varukorg’ (Cart) and 
‘Orderhistorik’ (History). Clicking on any of these buttons will open the subpage connected to 
the button. Furthermore, in the sidebar the user can see the number of ads currently placed in 
the cart with a badge. The sidebar may be viewed in figure 5-11. 
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5.5.6 Render Template Using PJAX and AJAX 
The PJAX container will load new templates and data when the user is navigating through 
different subpages. PJAX is a jQuery plugin that is a combination of pushState and AJAX. 
(Github, 2015). When clicking on a link on the web page, JavaScript tells the server that is the 
user has made a PJAX call, PJAX then grabs HTML from the server with an AJAX call and 
replaces the content in a container. Then PJAX updates the browser’s URL using pushState 
without reloading the layout or resources of the page. Although, the PJAX library is not able 
to update multiple containers on the same page, and therefore AJAX is used when sub 
container need to be reloaded with new data from the server (see figure 5-13). AJAX works 
together with JavaScript and is used to reload single tables and other modules without 
reloading the page, so as to give the user a feeling of a fast and functional web application. 
For example AJAX is used to update the ‘Senaste intresseanmälningar’ (Latest customer 
offers) module when a new customer offer is received as an email.  
  

 
Figure 5-13 AJAX container 

 
5.5.7 Overview 
The overview page is the first page the user sees after logging in. The primary focus of this 
page is accessibility, where the user through a visual dashboard will be faced with a current 
status report, and can immediately act from the displayed key performance indicators. This 
will function as an effective tool in achieving increased output from business insight 
platforms.  
 
The page provides a sortable table containing a list of all of the users’ different properties, 
figure 5-14, where the user can see the total of properties that are not rented and therefore 
may need to be advertised. A filter function is available to easily sort out specific segments of 
properties. The filter function is hidden on page load making it easier to survey the page. The 
filter function makes it possible to only show the properties that are either rented or available 
to rent, as well as the type of property, whether it is a store, storage, or an office. The filter 
options are shown in figure 5-15. 
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Figure 5-14 Sortable list of properties 

  
Figure 5-15 Filter function 

On the overview page there is also a table containing the user’s ads, figure 5-16. They are 
there so that the user easily can see if there are ads that are created, but not published. They 
may need be edited to become satisfactory before being published. If there are pictures added 
to the properties, the published ads are also represented with pictures in a separate carousel. If 
there are no pictures added, a placeholder picture will be shown. The latest published ad is 
monitored in a graph where the user can follow the number of visits and the number of 
customer offers it is generating. The table also has a filter function to segment between the 
published and unpublished ads, and between ads published on different marketing places. 
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Figure 5-16 Table of ads and statistics 

Spaces is a property marketing system and is intended to help the users manage ads and 
customer offers. On the overview page the user has a module containing customer offers. The 
module shows the total number of customer offers, as well as some additional information 
regarding the five latest customer offers. The user can see when the offer was received and on 
which property. If the customer is added as a contact, the user can add the contact ID and the 
name of the contact will be displayed as well. Finally a short message can be added to the 
offer. The new offer will be displayed and the remaining of the table will be updated. When 
the page loads it fetches the offers from the database using SQLAlchemy queries. After that a 
Pyzmail plugin called connects to a Gmail server. Pyzmail is a mail library for Python that 
helps to, among other things, fetch and read emails. It searches the inbox for unread emails. If 
there are any, Pyzmail opens it and fetches information from the email. From the subject line 
it fetches who the customer is that made the customer offer, and the ad that the offer is made 
to. Pyzmail also removes the signature from the email using a heuristics library and stores the 
rest of the message. The contact info, ad-ID, and message are then stored in the database as a 
new customer offer for the current user. An AJAX call fetches the five latest customer offers 
from the database and reloads the customer offer module with the new customer offers. If the 
AJAX call receives a new offer there is a highlight effect to show that a new offer is loaded. 
Pyzmail will check every five seconds for new customer offers. There is also a ‘Se alla 
intresseanmälningar’ (See all customer offers) link  to take the user to a page containing all 
customer offers received and not just the five latest. The customer offer module can be seen in 
figure 5-17. 
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Figure 5-17 Customer offer module 

5.5.8 Properties 
At this subpage the user can see all the properties in their system, divided into the following 
categories: stores, storages, and offices. It also displays a map where every owned property is 
marked with a pin. This map is a Google plugin. If the user presses ‘Lägg till en fastighet’ 
(Add a property) a form will show which allows the user to add a new property with the 
proper information, such as address and the type of property. Another Google plugin is there 
to help them find the address of their property. By writing the address the plugin 
automatically fetches the postal code, city and coordinates. With the plugin the user can be 
certain that the postal code will be correct, and no non existing address can be added. The first 
view of the properties page is shown in figure B-1, Appendix B, displaying the table with the 
properties and the map. 
 
Spaces primary functioning as a marketing tool, gave the idea of creating an individual page 
for each property, with all important information regarding the real estate. This makes it 
easily accessible from a tablet when on the run or displaying it to a possible future customer. 
The user can press ‘Redigera’ (Edit) on any property and that will show a specific page for 
that property, figure B-2, Appendix B and display all information stored about it. It includes 
all the information added when the property was created as well as the customer offers that 
has been made on that property. At the property page the user has the possibility to edit the 
information about the property, create an ad for it, add pictures to it, handle customer offers 
and delete the property. The upload function is conducted using HTML forms and a Flask 
extension called flask.ext.uploads and lets the user select one or multiple files in the same file 
pick. Currently the upload function is constructed to only allow the filetypes ‘JPEG’ and 
‘PNG’. The function retrieves the uploaded files from the client through the HTTP request, 
uploads these files to a specified folder in the project structure on the server, and then saves 
only the links to these files in the database for each object. 
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If a user wishes to delete a property there is a button called ‘Ta bort’ (Delete). Clicking this 
will open a module presenting the user with the question if this really is what the user wants, 
which acts as a safeguard so that properties are not deleted by mistake. If the user chooses to 
go through with the deletion, the property will not simply be deleted, but will be set to a ‘state 
deleted’. The reason for this is that the statistics relating to the property may be of value to the 
owners of Spaces when they are evaluating the system and how it is being used. This ‘state 
deleted’ is implemented as a third leasing status; instead of ‘Tillgänglig’ (Available) or 
‘Uthyrd’ (Leased) the status is set to ‘Borttagen’ (Deleted) in the database. 
 
5.5.9 Statistics 
The statistics page has the purpose of helping the user analyze their marketing strategies. In 
the theory section the ‘natural vacancy level’ and the need to monitor the properties rent 
status is discussed. To do so there is a pie chart depicting the number of available, and the 
number of rented, properties, figure 5-18. This includes a clear vision and overview of the 
overall status regarding the property division, making it able to control and maintain the 
‘natural vacancy level’. The statistics page further gives the user the possibility to follow the 
number of visitors their ads has, and the number of customer offers they receive from 
different marketplaces. The user can choose to display the data from the latest week or the 
latest year. The statistics charts are shown in figure 5-19. According to Rodden et. al (2010) 
there is a need within web applications for user-centered metrics. Being provided the ability 
to analyze and survey the progress regarding different portals enables the user to direct the 
marketing, making the most profitable choices and eliminating alternatives with no or little 
result. The marketing tools will result in constantly keeping property owners up to date and 
provides a fundamental basis to act from, and therefore constantly maintaining the marketing 
process under revision. 
 

 
 
Figure 5-18 Vacancy level 

 
Figure 5-19 Charts on statistics subpage 
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5.5.10 Customer Relationship Management - CRM 
The customer relationship management page is there to help the user manage and stay in 
contact with their customers, their contacts. The user has the possibility to add new contacts 
with a form, figure 5-20, by clicking ‘Lägg till kontaktperson’ (Add contact). The form gives 
the possibility to add a customer to an already existing company or add a new contact with a 
new company. The user has the possibility to add contact details as well as a short description. 
The contact and their information are displayed in customer modules, an example is shown in 
figure 5-21. 
 

 
Figure 5-20 A saved customer 

 
Figure 5-21 Form to add new customer 
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5.5.10.1 Customer Page 
By pressing ‘Visa’ (Show) on a customer module the user is redirected to the customer page. 
This is a subpage to CRM and is there to expand the information given on each customer. The 
details for each customer is presented in a table, figure 5-22, and the user can edit the 
information or delete the contact. If the customer presses ‘Ta bort kontaktperson’ (Delete 
contact) a module is shown asking for a confirmation so that the user does not delete a contact 
by mistake, figure 5-23.  

 
Figure 5-22 Table with information about customer 

 
Figure 5-23 Validation before removing customer 

There is a table containing the offers made by a specific contact. In the table the user can see 
when the offer was received and on which property the offer was made. By pressing ‘Visa’ 
(Show) in the table shown in figure 5-24, a module is displayed with additional information 
on the offer, figure 5-25. The user may answer the contact by pressing ‘Skicka info’ (Send 
info) and a module is shown where the user can write a message to the contact and send the 
message as an email, seen in figure 5-26. 

 

 
Figure 5-24 Display of offers made by the customer 
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Figure 5-25 Display additional information about offer 

 
Figure 5-26 Send email to the customer 

To help manage the relationship between user and customer, the user has the possibility to 
add notes to each customer. These notes are contained in a table, figure 5-27, and the user can 
sort the table in regard to the date when the note was added. 

 
Figure 5-27 Table with all notes made about the customer 

5.5.10.2 Customer Offers 
By pressing ‘Visa alla intresseanmälningar’ (Show all customer offers) on the CRM page the 
user is redirected to the customer offers page. The page contains a single table with all current 
customer offers. Only 10 customer offers are initially loaded and more can be loaded by 
clicking ‘Visa fler’ (Show more), which loads 10 more customer offers into the table using 
AJAX. This is an example of how the application handles larger quantities of data, reducing 
load time and increasing survey. The user can get an overview of all offers, as well as delete 
certain offers if need be by pressing ‘Ta bort intresseanmälan’ (Delete customer offer). Like 
on the customer page the delete button shows a module asking for confirmation before 
deleting the offer.  
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5.5.11 Advertise 
On the advertise page there is a table, shown in figure 5-28, that shows all non-leased 
properties. The user can firstly choose which property the user wants to advertise. After 
choosing what property to create an ad for the user has the option to create the ad either by 
using an existing template or by creating it by themselves.  
 

 
Figure 5-28 Advertise subpage 

  

5.5.11.1 Create New 
If the user chooses to create an ad on their own the page shown in figure 5-29 will be opened. 
Upon load of this page a jQuery plugin called Gridster is used to create an area where the user 
can design their ad. Gridster is configured as a grid in which boxes, called widgets, containing 
information can be placed using drag and drop. From the start a number of widgets are loaded 
into the Gridster area, filled with property information loaded from the database. All the 
modules can be moved and resized. It is mentioned in the theory chapter the importance of 
focusing on key benefits based on the audience's point of view and interests. This is solved 
with different modules with a larger information selection than competitors. The importance 
of balancing the highly customization and predefined framework to prevent users from 
experiencing usability issues is also stressed. This is solved by using a combination of 
premade templates and already filled in information fetched from the database. There is a 
menu on the side containing other widgets loaded with property information. The widgets in 
the side menu can be dragged into the Gridster area using jQuery. When the user is ready to 
proceed there is a button called ‘Gå Vidare’ (Proceed) to click. Before the user is taken to the 
next page the current configuration of the Gridster area is saved in the form of HTML-code in 
a text file. Using this file the ad can be recreated later for a preview. 
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Figure 5-29 Create new view 

 
  

5.5.11.2 Use Template 
If the user chooses to create an ad using a template a preview page, figure 5-30, will be 
opened. At this page the user is provided a small preview of what the ad will look like. If the 
user is satisfied with the look of the ad the button ‘Gå vidare’ (Proceed) can be pressed and 
the user will be taken to the preview page (view ad). 

 
Figure 5-30 Use template view 
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5.5.11.3 View Ad 
At the ‘View ad’ page, shown in figure 5-31, the user gets to choose which marketplace they 
want to publish the ad on. A preview of the ad is also shown. When the user is satisfied with 
the ad, the user can press ‘Lägg i kundkorg’ (Put in cart) to put the ad in the cart. 
 

 
Figure 5-31 Preview ad and choose marketplace 

5.5.12  Profile 
The theory sections talk about fundamental factors when creating a user-friendly web 
application. One of these factors is that the application is adaptable to the user. In order to 
achieve that a profile page was created, branding the user experience.  At the profile page, 
seen in figure 5-32, the user has the ability to change their profile picture as well as edit or 
update their profile information. The picture can be changed by clicking the pen to the right 
above the picture and the rest of the information can be changed by clicking the button 
‘Redigera’ (Edit) at the bottom of the table.  
 

 
Figure 5-32 Profile view 

 
 
5.5.13 Cart 
In the cart page group there are two pages, ‘Cart’ and ‘Checkout’, which handle the purchase 
process of the application. 

5.5.13.1 Cart 
The cart page, figure B-3, Appendix B, shows all the ads that the user has created, but not yet 
published and paid for. By pressing ‘Visa mer’ (Show more) at any object in the cart 
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information about chosen object will be shown, figure 5-33.  On the right side of every object 
there is a black cross which if pressed removes the ad from the cart. If the user is using a 
mobile device or has a small window the black cross will be replaced by a red button called 
‘Ta bort’ (Delete), which does exactly the same thing as the black cross.  
 
At the bottom right corner there are two more buttons. ‘Lägg till fler annonser’ (Add more 
ads) will take the user back to subpage Advertize and ‘Gå till kassan’ (Proceed to checkout) 
will take the user to the checkout page.  
 

 
Figure 5-33 Closer view of a single ad in cart 

 

5.5.13.2 Checkout  
On this page, seen in figure B-4, Appendix B, the user is displayed with the same list of ads as 
on the cart page, however without delete buttons, as it is only meant as a confirmation of what 
will be bought. 
 
A table containing the user’s basic information is displayed. Another table shows the different 
ads by address and how much each one of them will cost to publish. The sum of the ads is 
added up and is displayed as ‘Summa annonser’ (Sum of ads). Under that table the user can 
choose what kind of payment method they would like to use, either ‘Kreditkort’ (Credit card) 
or ‘Faktura’ (Invoice). The number displayed at ‘Totalt’ (Total) is the total sum of both the 
cost of the ads and the payment method added.  
  
5.5.14 Order History 
When the user opens the subpage order history, seen in figure 5-34, a list of all the previous 
purchases can be seen and is originally also showing all the objects which have been 
advertised, as well as a ‘Visa mer’ (Show more) button that shows more information about the 
object. In the top right corner of every purchase there is a button that allows the user to 
minimize the order to make it only show date, sum and method of payment, shown in figure 
5-35.  

 
Figure 5-34 Order history 
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Figure 5-35 Minimized order history 

5.5.15 Responsive Layout 
The web application is created with a responsive layout, figure 5-36, to fit usage on 
smartphones, so that the user can access the system without having to use a computer. The 
sidebar is hidden and is shown when the user presses the menu symbol in the header. The 
mobile version of the sidebar can be seen in figure 5-37. It is then hidden again after the user 
presses anywhere else than in the sidebar. The responsive sidebar was created so that the user 
could make full use of their device’s screen. The profile picture and the logout button are 
hidden as well and are shown as a dropdown when the user presses the profile symbol in the 
header. This is shown in figure 5-38. 

 
Figure 5-36 Landing page, cellphone view 
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Figure 5-37 Sidebar, cellphone view 

 
 

 
Figure 5-38 Dropdown menu, cellphone view 
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The advertise page is reconfigured if accessed from a mobile phone. The user no longer has 
the option to make their own choice in how to place and resize different modules, as it would 
be difficult to achieve a satisfactory result from a mobile phone. The user instead has the 
option to create an ad by using an already made template. The new advertisement page is 
shown in figure 5-39. 

 
Figure 5-39 Advertise, cellphone view 
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6 Discussion 
This chapter will discuss and evaluate theory, method, and results. The implementation of the 
methods chosen will be evaluated in regard to their effectiveness and suitability. 

6.1 Method 
Scrum served a central role in the development of Spaces in the sense of fulfilling the role of 
a customer centric methodology. Spaces had two main stakeholders, the future user, Klövern, 
and the product owner, Objektia, who both were used as starting points for the project in 
defining needs and requirements. According to Schwaber’s (2004) theory on using 
stakeholders as a source for determining general needs instead of rigid specifications, Spaces 
managed to uphold this aspect of Scrum very well seeing as the stakeholders thoughts and 
ideas were solely used as reference points to iteratively produce a product that suited their 
needs.  
 
This strategy provided flexibility for the project but also at times uncertainty in the end result. 
Due to the fact that the Spaces project did not have as tight stakeholder communications as 
many real world projects would have, the iterative fashion was sometimes lost on the project. 
In order to combat the decreased amount of time available for reiterating, the team could have 
tried to establish slightly more rigid specifications from the stakeholders, deviating only 
slightly from the Scrum theory laid out by Schwaber (2004). 
 
Despite the usage of scrum being successful in the project it could have been done more 
efficiently. The short time frame a daily scrum is supposed to take place in was expanded by 
administrative tasks in order to gather the group and connecting to team members abroad. The 
sessions also never had a fixed point of time set aside for daily scrums, but took place when 
the team was considered assembled. In order to improve the flow of information the daily 
scrums could also have been executed on a daily basis instead of that in periods being kept to 
the minimum of three a week.  
 
During the project the team encountered situations where lines of code working on the local 
development environment did not work on the server hosting service, Openshift. It is not 
practical to develop an application in a coding environment that has softer conditions and 
requirements of the code to run functionally than the server to host it has. The environment, in 
this case PyCharm, should be harsher than the server or ideally equally demanding. This in 
order to avoid unnecessary workloads and to make the process more reliable, as there 
otherwise always exists an uncertainty to whether what is done and running will function in 
the end. 
 
The use of branches was very practical and imperative to the flow of the process. A branch 
was supposed to only deal with one user story, and each branch was supposed to be temporary 
and closed after the completion of the user story. Multiple user stories were however 
sometimes incorporated in the branches and some branches were never closed. It would have 
resulted in a better overview to eliminate the branches after completion, although the 
remaining branches functioned as a safety in case code would malfunction later in the project.  
 
The usage of Trello was frequent at the beginning and towards the end of each sprint. There 
were a lot of lists created and some barely used or lacking in function. Therefore, by deleting 
unused lists on the Trello page, an improved functionality with the project might have been 
achieved. This may further explain why user stories were too big and complex in the first 
stages, in order to make dealing with them in Trello easier. They should rather have been 
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short, providing a concise description with details of the story and an indication of when it 
could be considered completed (Cohn, 2004). What certainly could have had a greater 
influence during the project was if time spent on a user story was logged in Trello. On the 
other hand, to actually measure and properly document the actual time spent on each card 
might have been too complex and redundant in relation to the size of the project.  
 
The group used the NABC approach at the beginning of the project to get a clear picture of 
how to develop the application and what needs it aimed to meet in the end. This was a great 
way to start the project but throughout the sprint the analysis seemed to get lost and was not 
revisited in any of the implementation sprints. Revisiting the NABC approach later in the 
project, and especially during the sprint planning stage where the priority of the user stories in 
the product backlog was redone, would have made sure the team took the needs into 
consideration while changing the backlog.   
 
Rajamäki (2012) discusses the importance of segmenting client needs according to relevant 
factors, which in essence only was done indirectly in this case. The use of only one user 
interview effectively placed their needs in their own segment, being a large property owner. 
In the analysis the Spaces team had identified four different segments according to size as 
well as two segments according to leasing type, owner, or consultant. The need analysis was 
therefore flawed in that it failed to address the primary stakeholder the project aimed to 
benefit, small to medium sized property owners and consultants. This was however addressed 
by the constant communication with Objektia who in turn continually conversed with the 
intended stakeholder. This was also largely due to the fact that the project had time constraints 
and the fact that the chosen user was accessible through ties to Objektia, and would have been 
difficult to execute differently.  
 
The whole concept of Scrum and a project backlog suited the project where a team of 
considerable size is supposed to develop a product consisting of a multitude of parts. By 
dividing the project into user stories and processing the backlog while shortly debriefing each 
other, in combination with version controlling, was what made it possible to complete the 
project. If another method had been used, a different timeframe and team setup probably 
would have been required. Although, the process could have been improved with more detail 
specification and planning of the backlog, so that user stories did not have to be put aside for 
a moment due to prerequisites in other larger user stories. Detail and planning would most 
likely have minimized the confusion and increased workflow further more, even though it was 
an insignificant issue to the project itself. The range of communication tools and channels 
used in the project were a contributing factor to the efficiency of the team. The quantity of 
tools used might seem large and widely-spread, but they each served separate functions in the 
project. The fact that a lot of these tools could be connected to Slack made their usage easier 
to overview. The team did not feel that any area of communication was uncovered, and 
therefore affecting the project negatively.  
 
The usage of sprint retrospectives generated, as seen in appendix F, good results on all 
categories of all sprints. Schwaber (2004) discusses the importance of utilizing sprint 
retrospectives to evaluate team dynamics and performance, which was made difficult due to 
the high scores not surfacing issues. The team combated this by discussing any question with 
an average lower than four. To improve the retrospective process the team could have used a 
larger grading scale to better being able to distinguish what areas could be improved. At the 
same time the retrospectives where a source of accomplishment for the team, and could 
simply be the result of a well functioning team.  
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The method for gathering theory in order to investigate the premises and possibilities for this 
project was mainly conducted online and through interviews. It could be debated that this 
method of gathering information creates insecurities concerning the reliability of the theory. 
However, due to the young age of the field processed and that software development is about 
creating a product specified along with customer need, the most reliable theory resource 
should be the potential users and practitioners of web development. Since the product offers a 
platform and a service the users can use, input and opinions of the potential user is of great 
importance during development (Perry & Alam, 2002). However, a more quantitative method 
involving other potential clients could have been used.  
 
If this project was to be reattempted by a new team the final design and functionality would 
most likely be achievable, as the specifics of the product are well documented and 
functionality explained. The source code would definitely be different as there are many ways 
to solve a problem and individual solutions would most likely differ between products, even 
though created with an identical method but by different teams. The project should also be 
considered valid as it went from a concept to a defined idea, followed by an altering of that 
idea after possible future client input and later when finished received positive criticism from 
the previous source of input.  
 
To improve the acceptance tests the testers could have been asked to answer specific 
questions about the application instead of expressing general thoughts. If more time was 
provided more potential users could have been contacted to give a more significant amount of 
feedback. Before further development of the Spaces project more extensive acceptance testing 
should be executed. 
 
The testing done toward the end of the sprint could have been improved in many ways. 
Although both our potential client Anna Hofström and the product owner, Objektia, tried out 
the system and approved it, more extensive testing could have been done. Since both parties 
that completed the testing had prior knowledge of the project and its goal as well as having a 
personal interest in the success of the project, they can be viewed as having given a biased 
assessment of the product. If the team would have enlisted a few other potential customers to 
do acceptance testing as a complement, a more diverse assessment of the project could have 
been created.  
 
 

6.2  Results 
In the early phase of the project, the team discussed and used brainwriting to generate ideas 
and to achieve a general understanding of where the project was heading. During the process 
of developing the web application and the various sprint plans, the team decided on what 
features and user stories that should be implemented within the scheduled project time. All of 
the planned user stories were completed and the project could be seen as a successful project 
in relation to the project plan. The project was delivered on time, included the features 
intended and resulted in a functioning web application. Although, in the end phase of the 
project a large amount of time was required for attending to various bugs. These bugs should 
have been sorted before the user story that caused it was marked as complete. When creating 
user stories a definition of done for each story is to be created (Schwaber, 2004). By not 
following the scrum method properly in that area extra work was awarded. The issue was that 
some functions affected each other in ways the team did not foresee and the definition of done 
was at moments falsely thought to be achieved, which ended up creating unexpected bugs.  
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According to Schwaber (2004) a user story is a very short and specific requirement. As it 
happened in this project, some user stories were quite large and it took quite a bit of time to 
complete them. If the team would have followed Schwaber’s theories to a larger extent, and 
divided requirements into smaller user stories with more specific definitions of done, the team 
might have been able to be even more efficient in their work. Other benefits from this might 
have been fewer bugs while developing as well as an easier process of prioritizing the user 
stories. There would be fewer bugs since a smaller task affects fewer aspects of the applicatio 
hence simpler to thoroughly test. The easier prioritizing process would derive from the user 
stories being more specific and thereby easier to compare to others and decide which one is 
more important. 
 
Acceptance tests, as defined by The International Sofware Testing Board (2014), were done 
with the product owner Objektia, and a potential user, Anna Hofström, leaser at Klövern. The 
acceptance tests resulted in some positive impressions, but not so much substantial feedback. 
When conducting user acceptance tests the developer has to design test conditions to assess 
whether all the functional requirements works as intended (Kaner, 2014). The focus is 
business requirement coverage, and the test cases should be developed to achieve an intended 
level of test coverage with the use of minimum time and resources (Hambling et al, 2013). 
Contradictory to what the theory arguments the team did not prepare acceptance test cases 
thoroughly and the tester was more or less free to try the application in whatever way they 
wanted. This is probably one of the main reasons for the testing not giving substantial 
feedback for the team to react to. Anna Hofström was the potential user the team used for 
feedback throughout the project. She may be a bit biased as, at least partly, she contributed to 
the result of the project. Therefore she is not representative of the branch as a whole. 
Acceptance tests were also performed with Objektia, whom are probably biased as well, 
seeing that the project Spaces will eventually be owned and further developed by them. 
Contemplating this, an argument can be made that the results from the acceptance testing are 
unreliable. 
 
With more time and resources the web application could have included more features and 
been performed with greater stability, mainly due to the nature of web applications: there is 
always room for improvements. According to the theories on NABC, by Rajamäki (2012), it 
is important to identify the needs of the targeted segment for a product. In this project the 
input on this was limited and mainly acquired from one source, Anna Hofström at Klövern. A 
greater knowledge of the intended users could have been achieved by a more comprehensive 
information gathering such as interviewing several commercial real estate agents, using focus 
groups, or conducting more quantitative research. 
 
The completed system has all the functionality the team aimed to achieve and when taking the 
information in the GUI chapter in consideration, the team is very satisfied with the final 
product.  
 
The shortcomings of current systems identified in the conducted interview have also been 
taken into consideration during the development phase making Spaces’ system better suited 
for the users in comparison with today’s systems. 
 
The inability for the user to analyze how their advertisements performed and if there was a 
difference between different marketplaces in regard to views and customer offers was 
something that Hofström found lacking in the current systems. With Spaces this functionality 
is available to the user and thus giving it an edge.  
 



 

 54 

Another shortcoming identified in the interview was the way customer offers are handled in 
current systems. With Spaces customer offers have a central role in the system and are shown 
for each property, for each saved contact person and as a list of all customer offers. This 
enables collecting all the information needed in one place, in comparison to the current 
system where the user receives an email with a customer offer without any information about 
what previous communication history the user has with the customer. The ability to save 
customers as contacts and view intel and notes on them corresponds with Grönroos (2002) 
theory that easy access and detail grants a higher quality in communication. What the system 
although lacks in presented theories is that it does not supply workflow for the entire 
company as Karlsson and Swahn (2010) says integrated CRM could. It is rather a tool to ease 
the workflow of certain individuals in the organization.   
 
It was an idea before the interview and it was brought up as something missing in current 
systems, to statistically monitor the marketing with current systems. This would, in 
accordance to the chapter Gathering Information in Systems in the theory, increase the impact 
of the organization's strategy. Spaces has therefore incorporated a basic statistic functionality 
and UI in the belief that it will aid the user.  
 
Hofström also informed the team about how she experienced the current systems to be strict 
and controlled and wanted a more user-friendly system where the user felt it controlled the 
system and not the other way around. In the theory chapter Schlatter and Levinson's (2013) 
three principles on usability were presented. One of these principles was consistency and the 
simple design with the sidebar menu and easy navigation are excellent examples of this. The 
color palette used in the application is an additional case of consistency. Another of the 
principles was hierarchy (Schlatter & Levinson, 2013). Examples of this include the various 
pop up modules used in the application, like if the user attempts to delete a property or add a 
new contact. A further theory on user-friendliness was that an application should support the 
user’s way of thinking (Allwood, 2010). An example of such a case in the application is the 
various ways of creating an ad. The user can either start from the Advertise subpage by 
choosing a property from the table provided there or by accessing the property page of a 
certain property at the Properties subpage and then choose to create the ad from there. This 
makes the Spaces system more user-friendly and open. The way of creating ads is connectable 
to Sterbert (2014), that only choosing information that the intended audience needs and will 
find interesting is possible through the ad tool. An additional take on usability is that a user 
wants an experience with low loading times (Ramsay et. al, 1998; Gardner, 2011). The way 
some tables in the application only load a limited amount of data, like the table for customer 
offers on the property page, is an example on this.  
 
To create a fast and user-friendly web application the user should have easy access to 
essential information. This can, as discussed in the theory section, be done by creating a 
dashboard (Few, 2006). This is implemented in the Overview page where the user gets a fast 
access to all of the user’s ads, objects and their latest received customer offers. 
 
One of the trends in the last years is the increasing usage of mobile devices (Nicolaou, 2013). 
To face this trend the application was developed using responsive web design so that one 
application works on different kinds of devices and resolutions (Bryant & Jones, 2012; 
Gardner, 2011). In the theory chapter three elements of responsive design, as defined by 
Gardner (2011), were presented. One of these elements was using spot-on fixes for certain 
resolution ranges (Gardner, 2011). To show how the team made Spaces better fitted to the 
screen size of mobile devices, two spot-on fixes may be displayed. The first one is that the 
icon menu seen on bigger devices was replaced with a menu which could be shown or hidden 



 

 55 

by clicking a button. As using the always-present menu on mobile devices would have left 
little area left for other content as well as the menu alternatives being too small to accurately 
click, the team considered this a major improvement for users on small devices. The other fix 
was disabling the creation of user made advertisement on small screens, leaving only the 
possibility to use premade templates for this service. As this disabled feature requires 
extensive use of drag and drop, which is hard use on small screens, the team made the 
assessment that this feature would be a source of annoyance and result in a bad user 
experience. 
 
All above mentioned shortcomings have been taken into consideration during the 
development and since all the planned development has been completed it implies that the 
results of the project can be viewed as successful. 
 
From the information gathered from interviews with a potential user, and information 
provided by Objektia, the team was able to determine how to build the Spaces system. 
Examining the workflow of a leaser facilitated the creation of the user stories. According to a 
potential user, the most important features were an aggregated view of the property divisions 
with segmentation possibilities for an increased survey, aggregated activity indicators 
displaying recent customer interactions and marketing output displaying the latest advertising 
updates along with further segmentation possibilities. The final product contains these 
features and also does not contain the features that are included in rivaling systems that are 
regarded as superfluous.  
 
Spaces focuses on providing a leaser of commercial real estate all tools required in their daily 
work flow. It provides the user with features non-existent in rivaling systems, such as 
customer relationships management aspects. The system is not yet integrated with Objektia 
and other marketplaces. After the project is transferred to Objektia, and the connection is 
made, the system can compete with already established systems by focusing on features 
missing in rivaling systems. This entails that when integrated into Objektia Spaces will 
become a competitive service. Although, Spaces does not include vital functions such as the 
possibility to export already existing databases with properties to Spaces. 
 

6.3 Reference Criticism  
When researching for theory to strengthen the work, both literature and electronic references 
have been used, this making the theory as broad and reliable as possible. Although, 
considering the project being of web development nature has proved most available and 
reliable information to be found in various databases with collection of academic reports. 
         
The main source as to what potential clients think of today's systems has been Anna 
Hofström, leaser at Klövern AB. She has been a much appreciated asset, and since she 
represents the market segment targeted by Spaces, a lot of inspiration was gathered from the 
meeting. What is less favorable about this though is that Hofström has an interest in the 
project and could therefore be biased. The system could have been influenced by her personal 
preferences and not dictated by the general target market. A complementary quantitative 
inquiry to more operators within the segment would have improved the reliability of the 
information used.  Different combinations of qualitative and quantitative might have proven 
more effective.  
         
Furthermore, software developing being as popular and common as it is today, various 
companies with a focus within these areas are to be found, and publications along with them. 
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This has made it possible for us the explore terms such as “usability” and applying this in our 
web application. We found the sources to be reliable, as it is their area of expertise. 
 

6.4 Work in a Wider Context  
Ethical aspects in the project include a multitude of aspects in the handling of customers, their 
personal details and data concerning their day to day activity and business. These areas can be 
seen as a subset of privacy. Toby Mendel (2012) states the following in a UNESCO report:  
 
“Protection of privacy has long been enshrined as a core human right. However with new 
technical developments in recent decades, particularly in information and communication 
technologies, this right has been increasingly challenged.”  
  
To not violate the privacy of a system user can be considered the moral duty of a system 
provider.  
 
The Spaces product at the end of this project did not encrypt user details; instead they were 
viewable from the admin page. The user should ethically either be notified of that or the 
capability to view a user’s information should be removed from the system.   
 
An administrator with access to the database will also have access to all the properties of all 
the users, giving the administrator inside information on all its users. Inside information is 
valuable and could be used for financial transaction, which in most cases is neither ethically 
correct nor legal. The administrator would also be within grasp of an extensive view of the 
property market and could use it to play the market to his or her favor.  
 
A cookie is a text file that remembers what the user is doing on the website. Spaces uses 
session cookies to keep track of the user’s current session, such as if the user is logged in or 
not. Session cookies are cookies that are deleted automatically when the user exits the web 
browser. There are also persistent cookies which remain stored for a longer time; these 
cookies can be designed to track a person’s behavior on different websites. As these cookies 
can be planted on a person’s computer without consent, they can be considered a violation of 
privacy (Bučiūtė, 2014). Spaces uses no persistent cookies.  
  
The functionality of file uploads that Spaces offers gives users the ability to upload 
confidential files to the database. Morally it should be up to the owner and administrator of 
Spaces to protect the information and files provided by its users.  
 



 

 57 

7 Conclusion 
The creation of the property marketing system Spaces, is in conclusion considered to be 
successful. Spaces is a well-functioning application, where leasing agents are able to market 
their properties with qualitative and informative advertising. The theme of the product is in 
cohesion with the theme of Objektia, and also the modelling of the various functionalities is in 
line with the services they provide. With user-friendliness and powerful marketing tools in 
focus, a clean interface with user specific information has been provided. Statistical graphs 
display advertising progress and tables contain segmentation possibilities. 
 
The issues with pre-existing systems mainly originates from them being too crowded and 
complicated, containing services that is not in line with the user's desires and needs. It is 
experienced as if the system is in control instead of the user, severely reducing the user-
friendliness. Apart from the functionality being experienced as complicated, it is also 
regarded as outdated and unsuitable to the modern needs of a real-estate owner. 
 
Regarding the marketing aspect, advertising processes provided by today's competitors are 
believed to be limited, where the users of the system are ruled by the information fields 
provided and without possibilities to differentiate their ads. 
 
The design of Spaces revolves around keywords such as accessibility, survey and innovation. 
It assists the daily workflow of a leaser with means such as the overview page, where a 
dashboard is providing the user with recent updates on advertising status, incoming customer 
offers, and the accumulated property division. It functions as a survey of the current status of 
the work flow, providing property owners a basis to make future decisions and plans from and 
resulting in an efficiency increase. This is in line with the theory presented by Few (2006). 
 
The personal profiles creates a sense of Spaces acting as a natural part of the everyday work, 
as mentioned by Allwood (2010). When hosting showings for prospective customers, the 
individual property pages can be utilized for a thorough display of information. Furthermore, 
Spaces is implemented with responsiveness, facilitating the on-the-go activities and enabling 
the system to be reached equally as well on a mobile phone or a tablet, as on an actual 
computer. One example of this is that the system adapts to give the user the possibility to 
create ads through templates from a mobile device. The fact that the application is made to 
function on stationary as well as portable devices strengthens the design of the application in 
order to assist in daily everywhere usage. This provides a better experience for users that are 
more mobile than ever (Gardner, 2011;  Nicolaou, 2013). 
 
The statistics page strengthens the functionality of the application and provides Spaces with a 
competitive edge over competitors as according to Ruekert, Walker and Roering(1985) the 
ability to measure the performance of advertising gives a greater organizational knowledge of 
the marketing efficiency. 
 
The segmentation possibilities within the various tables are a further tool in the ordinary 
working day, where users can easily access the information required. If they for example need 
to access only properties of a certain area or type, this can quickly be made through the 
sorting functionalities. Also maps, displaying the user’s location of the property division, are 
in line with this motive. 
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The acceptance testing has proved intended future customers, the small to medium sized 
property owners, to be satisfied, but the system will require further development to fully meet 
their demands. For future improvements in the product, firstly a connection to Objektia 
should be incorporated. A greater customizability on categories to filter lists on could be 
implemented, and user specific labels on what kind of property a property is. The statistics 
division could be expanded by searching target segments for statistics of interest. By further 
increasing the capabilities of files and information stored on properties and to make the 
material more interactive, Spaces would become a stronger tool. The advertising tool is 
improvable as well; making it more graphical and customizable would only make the ads 
more unique and target segments even more than previously. 
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9 Appendices  
 

9.1 Appendix A – System Overview  
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9.2 Appendix B – GUI 
 
9.2.1 Figure B-1 Properties subpage  
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9.2.2 Figure B-2 Property page  
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9.2.3 Figure B-3 Cart  
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9.2.4 Figure B-4 Checkout page  
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9.3 Appendix C Risk Analysis 
 
This document contains the latest version of the risk analysis and has been modified and evaluated 
throughout the sprints.  
 
Project name  Spaces 
Project period  [150119 - 150504] 
 
9.3.1 Mini Risk Approach 
 
PRO The probability that the event occurs. Scale 1 - 5  
CON Consequence if the event occurs. Scale 1 - 5 
R/V Risk value (probability * consequence) 
 
  #  Identified risk      
           PRO     CON   R/V 

R1 Parts of the group is absent from important meetings, which leads to ineffective 
decision making. 

4 3 12 

R2 Someone in the group become ill during a longer period ( > 1 week). 2 2 4 

R3 Poor motivation within the group. Members does not spend required time and 
concentration. Can lead to that work quality will suffer. 

1 4 4 

R4 Lack of competence. Group members has no idea of how a problem should be 
solved and has to resolve to googling, taking a change and learn new things, 
which takes time.  

4 3 12 

R5 Technical issues. For example bugs and details that does not work although the 
overall solution is acceptable 

5 2 10 

R6 Poor (optimistic) resource planning. Assignments take longer time than 
estimated and delays the overall plan.  

4 4 16 

R7 Lack of communication. Members duplicate each other's work or implement 
solutions that interfere with the solutions made by other members.  

3 3 9 

R8 Lack of evaluation. Members do not share their experiences and lessons learned, 
which leads to the same problem occurring more than once. Routines that are not 
working is not improved.  

2 4 8 

 
  



 

 68 

9.3.2 Risk Management Plan/Action Plan 
Risk-#        Risk                             Action                                  
          Responsibility  

R1 Absence RA1 
 

Everybody should keep an eye on all parts of 
the project so that one person’s absence does 
not matter. In case of absence without reason, 
the issue should be taken up at the next 
opportunity 

Everybody 

R2 Sickness RA2 
 

Everybody should keep an eye on all parts of 
the project so that one person’s absence does 
not matter. Members should comment their 
code to enable other members to quickly get a 
grasp of their work.  

Everybody 

R3 Motivation RA3 
 

Constant communication. Social bonding 
outside of working hours if necessary. Actively 
work to involve other team members.  

Everybody 

R4 Competence RA4 
 

Use resources such as teachers and internal or 
external technical support.  

Everybody 

R5 Technical issues RA5 
 

Ask other team members for help. Worst case, 
contact technical support.  

Everybody 

R6 Resource 
planning 

RA6 
 

Evaluate the duration thoroughly and way 
rather pessimistic milestones. If the card in the 
backlogs are experienced as large, they should 
be divided into several smaller cars. The cards 
should clearly identify what is and what is not 
included in the card.  

Everybody 

R7 Communication RA7 
 

Use good tools for communication (slack, 
trello, scrum-meetings). Use feedback alot.  

 

Everybody 

R8 Evaluation RA8 
 

Evaluate continuously at the sprint 
retrospective. Have daily scrum meetings.  

Everybody 

 

Consequence\Probability 1 2 3 4 5 

1 
    

R5 

2 
 

R2 
   

3 
 

R1 R7 R1, R4 
 

4 R3 R8 
 

R6 
 

5 
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9.4 Appendix D – Prototype 
To create consistency throughout the page the menu bars at the top and the bottom were 
designed to be equal across the whole application.  
 
9.4.1 Overview 
The overview page was designed to show its ability to display different kinds of information 
to give the user a good overview when logging in. The pie chart to the left symbolize that the 
overview page should present statistics of how their adverts have performed.  
 
The map to the right symbolize that the page should show all the properties the user has 
stored.  
 
The bottom modules represent currently undecided modules that can be implemented after 
getting feedback from potential users.  
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9.4.2 Advertise 
The advertise subpage was designed to show how what elements should be included when 
opening the page. From the top module the user should be able to create an ad either using a 
template or by creating it from scratch.  
 
The bottom module consists of lists of the properties which currently have not any published 
ads. The lists could be navigated on by using three buttons at the top of the module. 
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9.4.3 Properties 
At the properties subpage the charts in the top module represent statistic regarding vacancy 
and ad performance. In the bottom module all properties that the user has is displayed with 
the possibility to sort the list in regards to different categories.  
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9.4.4 Statistics 
The chats in the top part of the page symbolize the ability for the user to display different 
kinds of statistics that can be adapted in regards to different objectives.  
The bottom parts symbolize the ability for the user to view every published ad separately.   
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9.4.5 Customers 
The customer subpage was created to enable to user to keep track of its customers. The charts 
at the top of the page represent statistics related to customers such as customer allocation. The 
customers are all showed in the bottom module and the right side module represents the 
ability to keep conversations with different customers.  
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9.4.6 Organization 
The organization was created with two main functions. Firstly the ability for the user to edit 
and add information about themselves and secondly to see and (depending on user-status) edit 
information regarding the organization the user works for.  
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9.5 Appendix E – Marketing plan 
An internal market investigation carried out by Objektia AB, a student driven start-up at 
Linköping University, suggests that there is a need amongst owners of commercial real estate 
for ways to reach higher occupancy rates for their properties. The team behind Spaces 
believes that a solution to this problem could be better marketing. Whereas Objektia creates 
the marketplace platform, Spaces provides a tool for real estate brokers to create better 
advertising for their properties, as well as the ability to analyze their marketing more in-depth 
than before. 
 
9.5.1 Introduction 

9.5.1.1 What is Spaces? 
Spaces is a web application made by eight students at Linköping University. The purpose of 
Spaces is to create a service for commercial real estate brokers concerning the marketing of 
their properties. This will be done with a web application intended to help and serve them in 
their daily work. The functionality of the application involves creating marketing material, 
analyzing the effect of this marketing and keeping track of interests and customers connected 
to the marketed properties. 
 
The creation of marketing material is mainly about creating advertisements to publish online 
on marketplaces such as Objektia or Objektvision. 
 
When it comes to analyzing marketing the first step is collecting data concerning 
advertisements and marketplaces. This data may then be presented to the system user to 
provide information about the effect of their marketing as well as basis for decisions to 
change and improve it. 
 
Furthermore the application provides the possibility for users to create profiles for customers 
and contacts. These profiles may be connected to properties they announced their interest in. 
The user may also write notes about the contact and their specifics. 
  

9.5.1.2 Background 
The original idea for this project and the fundamental needs it stands to solve are, as 
mentioned earlier, the result of an internal market investigation carried out at Objektia AB. 
The project premise is therefore that the product to be will be developed with the ultimate 
goal of furthering Objektia’s capability to take on the market, but will be carried out as an 
independent project by the project team. The underlying factors driving this project should 
therefore not be analyzed from a general market perspective but instead from a perspective 
rooted in Objektia’s offering and market position relative to competitors. 

 
“Find better commercial space” - Objektia 

 
To better understand the goals of this project the problem statement must be framed in 
Objektia’s overall strategy. Objektia simplifies the process of finding commercial real estate 
to lease or purchase. By relaying relevant information about the property and its surroundings 
in a classic marketplace setting, Objektia aims to be the Trulia of the commercial real estate 
industry, with Sweden as a starting point. 
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At Objektia, businesses are enabled to conduct pre-establishment analysis of how a location 
fits their whole bill of needs including, but not limited to, worker supply, consumer base, and 
nearby services. Combined with a modern and intuitive interface as well as an exhaustive 
database of supply, Objektia is simply the service to help you find better office space. 
Objektia offers these services for free to property seeking companies. For property owners 
and consultants, Objektia sells its services as a listing aggregate and product packaging 
service. By listing your properties with Objektia, you are getting access to proprietary data 
sets to enrich your ads and a service designed to market the specific sales points of your 
products. 
 
Online marketplaces for commercial real estate have existed in Sweden since 1998. Today 
there are a handful of well-established alternatives on the market that serve as the natural 
starting point in the search for commercial premises. In comparison to the private real estate 
market, which has in recent years blossomed out of harsh competition, the commercial 
property market has been stagnant from a developmental standpoint due to the fact that 
competition has been traditionally low. This has resulted in the existing players turning to fat 
and happy strategies, which can be seen in the fact that incumbents are not reinvesting their 
recurring yearly profits into new development. 
 
Searching for commercial property is an extensive and complex process demanding large 
amounts of resources in the form of market research to ensure the chosen property fits the 
business’ overall needs, a process that needs to be tailored to the varying parameters of each 
specific tenant. Where today’s services fall short is in the supply of relevant information in 
conjunction with property ads. Below is an example from today’s market leader, detailing the 
absence of information. 
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Figure E-1 Example ad from Objektvision  
 
Today’s market offerings are a result of the primary focus being put on the marketplace 
sellers, due to the fact that services are free for tenants whilst sellers pay for their listings. 
Objektia aims to enter the market with a customer-centric role, one where the primary focus 
of the service and its functionality is to further the vision of providing a tool that helps 
companies find better commercial space.  
 
To cater to the needs of tenants Objektia has built its platform around providing an experience 
that is rich in information, free of bias, and based on technology allowing quick iterations to 
be able to take user feedback and demand into account in continuous development. With 
search as the primary use case, the core functionality can be described as: allowing users to 
filter on an extensive list of parameters relevant to their needs, automatically integrated 
neighborhood information, and a business model that incentivizes property owners to raise the 
quality of information in their ads. 
 
9.5.2 Property Marketing System 
For property marketplaces to be able to list available commercial space, they need to be 
connected to the automated systems used by property owners and consultants. These systems 
are used as a way to digitally store information about premises and allow for automatic 
publication of commercial space ads to the leading marketplaces. 
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Over 80 percent of the listings available on the market at any given time are published 
through an automated marketing system. These systems come in many different shapes and 
purposes, ranging from complete property marketing systems to clear cut marketing systems. 
In general, they have two customer types: Objektia realized this requirement early on, 
learning that over 80 percent of ads stem from the automated systems. From a business 
standpoint, this was an unfortunate position for a newcomer, seeing as the system owners had 
a clear negotiation advantage being the sole providers of market access. 
 
9.5.3 Interview with Anna Hofström, Klövern 
During an interview the team conducted with the leaser of commercial real estate owners 
Klövern Linköping, Anna Hofström, many usable answers and indications were given. 
According to Anna the current systems for creating advertize material are too big and only a 
fraction of the functionality is used. There is also a widespread discontent with current system 
and a readiness to switch to another system if a better one came along. (Hofström, A., 2015) 
 
Although this one source cannot be accounted for as a voice for all operators on the market  it 
is enough to assume that there is a substantial group on the market feeling the same way. 
Therefore it is also something for Spaces to consider when developing and marketing their 
product. 
 
9.5.4 Vision & Business Plan 
Part of Objektia’s vision is to be a marketplace built to meet the needs of a space seeking 
company. This will be achieved by providing the user better and more accessible information 
compared to the competitors. Functioning as a child of Objektia, Spaces want to aid this goal 
and provide a service with the tools to make it possible. 
        
Continuing down the same line, Spaces has a vision to improve the experience of looking for 
new commercial space. By providing tools to make better and more customizable 
advertisements, as well as the ability to see relevant statistics to analyze how advertisements 
are performing, Spaces gives the advertisement creators the ability to do so. 
 
The project vision is to create a property marketing system that will enable small to medium 
sized leasing agents to improve marketing for their commercial properties for lease online. 
The task that the Spaces team was presented with was to develop a system that would serve 
the needs of Objektia’s customers: commercing to commercial property marketplaces, as well 
as manage their leasing process. This system would after delivery to Objektia, be integrated 
with their and competing marketplaces, and be deployed to their property owner and leasing 
agent customers. 
 
This is part of Objektia’s larger vision, where the end goal is to increase the user experience 
for companies looking for commercial space by raising the quality of information in ads, as 
well as achieving a higher customer retention rate, and integrating property owners and 
leasing agents into their product suite 
. 
9.5.5 Organization 
The organization behind Spaces consists of the development team who are the project owners, 
Objektia who are the product owners and the relationship towards the potential users of the 
system, the property owners. The development team is composed of eight students who have 
developed the foundation of the system. Objektia is the product owners and will receive the 
results of the project and continue the development of Spaces when the project has come to its 
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end. The development property owners, the potential users of the system, have been contacted 
to give input on what they need and want in a property marketing system. Incorporating the 
users in the development cycle has been valuable and improved the quality of the final 
product. 
 
9.5.6 Current Situation Analysis 
 

9.5.6.1 Market Trends 
The market for CRM, customer relationship management, for commercial real estate players 
2012 had a turnover of approximately 340 million SEK and is growing (Vitecsoftware, 2014, 
1). In Vitec’s annual report for 2014 it is displayed that their turnover has been increasing 
steadily over the last years . The turnover has increased from 144 million SEK in 2009 to 492 
million SEK in 2014 (Vitecsoftware, 2014, 2). According to the annual report from Klövern, 
the interest of business properties has increased for properties located in attractive locations. 
Properties located in less attractive areas can experience some problems. Another upcoming 
trend is the increasing interest in “Green properties”. 
 

9.5.6.2 PEST-Analysis 

9.5.6.2.1 Political 
Sweden has a law called Personuppgiftslagen (Law of personal information) which must be 
followed if a company is established in Sweden and handles personal information 
(Justitiedepartementet, 1998). Paragraph 31 states that adequate technical and organisational 
measures must be taken to protect the registered user’s information.  
 

9.5.6.2.2 Economical 
The current interest rate of the bank of Sweden is negative 0.25% (Riksbanken, 2015). As a 
result, it is cheaper to spend money than to save it, meaning it is easier for investors to find 
capital. These investors might be interested to build real estate in Sweden. Ernst & Young 
(2014) did a survey that showed that Sweden is an attractive market according to 95 percent 
of the asked commercial real estate investors. The new properties have to then be either sold 
or leased. If they are leased they will need a property marketing system.  
 

9.5.6.2.3 Social 
There is an increasing interest for green everything on the market, customers and companies 
would rather choose a green property over a non-green property.  
 

9.5.6.2.4 Technological 
The landscape on the web is always changing, with new technology being developed and new 
design being created. Capitalizing on the new development and being in the forefront of new 
web design is a sure way to stand out from the competition.  
 

9.5.6.3 Competitors 
As earlier mentioned, Objektvision is the head competitor to Objektia since they have the 
market leading marketplace for commercial real estate. Our project will be a side function to 
Objektia and although it will offer the possibility to create ads, we will focus on the other 
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functions regarding the competition. The reason for this is that the core of our project is to 
create a system that aids the customer with regards to leasing the property. 
 
There are currently a few companies working with CRM for commercial real estate players: 
one of them is Vitec. Vitec offers a wide range of services in the following categories: My 
Pages, rental, technical management, energy, and economy. The wide range of services, being 
noticeably more than within Spaces, along with Vitecs market share of 35 percent makes 
them our biggest competitor (Vitecsoftware, 2014, 1). Although, the non-specified focus is 
what differentiate Spaces, where the service specializes in maximizing the user-experience 
regarding marketing, instead of providing various less developed features. 
 
Cinteros is another competitor that offers a set-up that makes it possible for the customer to 
manage their properties in terms of marketing, leasing, and management. Their aim is to 
integrate working processes and organizational systems, with CRM as their main focus. 
(Cinteros, 2014) Although Cinteros is smaller than Vitec, it can with its similar visions still be 
viewed as one of the largest competitors. 
 
A third competitor offering CRM for commercial real estate players is FasAd who offers a 
web-based brokerage system. The system allows the customer to handle properties, monitor 
revenue as well as creating different activities regarding different properties and tenants. Also 
FasAd has attempted a CRM approach, with features such as saving upcoming activities to be 
reminded of. The functionality does not seem to focus as much on the everyday 
communication aspects as only retaining a good relationship and image to the client. They 
also offer the ability for the customers to export property data to different marketplaces to be 
able to create ads. (FasAd, 2014) 
 

9.5.7 SWOT 
A SWOT is an analysis tool used to provide a strategic overview by defining the strengths, 
weaknesses, opportunities and threats of the company. These defined qualities are used 
evaluate potential development areas and are usually displayed in a matrix. 

 
Figure E-2 SWOT analysis 
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9.5.7.1 Strengths 
Considering the qualities and potentials of the product there are reasons to have faith in the 
future for Spaces. The wide network of Objektia may act as a window to the market and 
spread the knowledge and usage of Spaces. Combining the promising system with the 
network of contacts Objektia the promise of Spaces is apparent. 
 

9.5.7.2 Weaknesses 
Although there is a great strength in the idea and system of Spaces, there are some 
weaknesses that cannot be overlooked. Spaces are new on the market and there are some 
apparent disadvantages to this position. Other than the expected lack of knowledge or 
recognition of a new system there is also an inexperience in how to manage such a system 
that may lead to mistakes initially. 
 

9.5.7.3 Opportunities 
The fact that the market for services like Spaces is growing from already big to greater is a 
great opportunity since a bigger market opens up the possibility for more operators. Since 
Spaces is a new services this is a positive fact. 
        
The focus on more information for the property seeker, which is a focus shared with Objektia, 
goes well along with the increased interest in “green properties”. The reason for this is that 
more information makes it easier to evaluate how green the property might be for a company. 
 

9.5.7.4 Threats 
A major threat to the future of Spaces is that the competitors are well established and have 
long term relationships with a lot of the potential users of the system. Users might therefore 
be reluctant to try something else. 
       
Another threat might be if the great property marketplaces, other than Objektia, are unwilling 
to work with Spaces and make their service and Spaces compatible. Without the support of 
for example Objektvision many potential users might be unwilling to try out Spaces. 
 
9.5.8 TOWS 
A TOWS is a method for converting a SWOT to strategies to take action on. The purpose is to 
make use of strengths, overcome weaknesses, exploit opportunities and avoid threats. These 
parameters are combined and evaluated in different constellations. 
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Figure E-3: TOWS analysis 

9.5.8.1 Strengths to take use of opportunities 
The strengths of the application Spaces: attractive ads, attractive design, and specialized 
functionality, can be used to take shares on this growing market for CRM related software 
concerning commercial real estate. A new product like Spaces could benefit from a growing 
market as more customers are inclined to try new software, even more so as operators on the 
market already have expressed an interest in new alternatives. The qualities of Spaces then 
provide a stable ground to withhold a reasonably large group of users. 
 
Another opportunity to use is the one about companies looking for “green” properties. Using 
the close contact with Objektia, Spaces may provide ads that, together with Objektia, presents 
the information these customers desire. 

9.5.8.2 Strengths to counter threats 
One of the threats identified in the SWOT is that the current competitors are well-established 
and have had a long time to establish and maintain customer relationships. The strength 
Spaces has that may counter this are the attractive advertises and the specialized functionality 
when it comes to CRM and marketing analysis. 
 
Another threat is that commercial real estate marketplaces may not wish to collaborate with 
Spaces and make way for the new kind of advertising that Spaces aims to bring to the market. 
To find a solution to this problem is not easy. There are two rather straight forward, though 
not so inventive, ways to do this. The first is for the advertises to be considerably better than 
the ones constructed in the current competing systems. Secondly, having such a big user base 
would make it hard for other property marketplaces to deny the customers and income 
collaboration with Spaces would mean. 

9.5.8.3 Weaknesses to overcome to use opportunities 
One weakness comes from being a new player on the market. To avoid making beginner’s 
mistakes Spaces will have to carefully consider what moves to make and who to work with, 
as well as to further investigate the market to make sure the service developed is a service 
potential users want. 
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A further weakness that must be quenched for success to be achieved is that the competitors 
have services with wider functionality. As Spaces does not aim to be as wide as the 
competitors this weakness may seem greater than it actually is. However, if many users miss 
functionality from competing systems, there is reason to consider if small additional features 
to satisfy them. Spaces will put in place ways to find out about such needs in order to not lose 
potential users. 

9.5.8.4 Weaknesses to overcome and threats to avoid 
Being new on the market Objektia and Spaces do not have too many close customer 
relationships to rely on and competitors like Objektvision may try to sabotage for these 
newcomers by not collaborating or even nudge customers to not work with them. Stepping 
into the business of handling property marketing is not going to make them friendlier and the 
new contenders must tread carefully. 
 
 
9.5.9 STP Analysis 

9.5.9.1 Segment and Targeting 
Since the system we are creating will be an additional service offered by Objektia a 
distribution channel already exists. This means the targeting focuses on which customer 
segments we should develop the service for. 
The size based segmentation below shows that the mini segment is considerably larger than 
the rest and also generate more revenue. Although it is also clear that the mini segment 
generate less income per customer and it is the larger customers that bring in more revenue.  
 

 
Figure E-4: Sized based segmentation 

 
Since there are many more customers in the two smaller segments, we do not want to exclude 
them, but smaller segments, with less properties has less of a need for a continuous service in 
regard to advertising and CRM. Hence, the smaller segments should be included as they are 
such a big part, but they should not be the primary focus when creating the service. 
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The two larger segments are much smaller in operators, but as shown in the graph they 
publish many more ads and therefore has a greater need for the services that will be created 
during this project. 
 
This results in the following conclusion about target audience: we aim the service to those 
who has a frequent need of an advertising system that is user-friendly and effective. 
Effectively, this means the two greater segments are the target audience but the service will be 
built to cater the needs for the smaller segments as well. 
 
Geographically the targeted segment results in the same as the current one for Objektia, 
Stockholm and Linköping. Linköping, since it is the area from where the company was 
developed and therefore where the largest collaborators in the development process are 
established. As seen in the graph below, Stockholm is a natural choice due to representing a 
very large part of the market. Furthermore, the connection between Objektia and Spaces will 
foremost benefit the property owners utilizing both systems, and therefore the geographic 
segment will be in line of Objektia’s, and a possible future expansion as well. 
 

 
Figure E-5: Geographical segmentation 

9.5.9.2 Positioning 
Spaces will, at first, not be able to offer the same width both Cinteros and Vitec offers 
through their management systems. Instead we will focus at services that will be the best 
complement to the advertising function. Our system will offer the ability to analyze your 
advertisements, properties and customers. 
 
9.5.10 Marketing Strategy and Aim 
The final aim is to become the leading property marketing system on the market, by 
specializing and focusing on the marketing part and supplying services the competitors do 
not. The analyzing of property advertisements provides a powerful tool in targeting their 
advertising, making them as efficient and profitable as possible. By further providing broad 
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CRM-services more developed than those of current systems: Spaces can achieve to provide 
the functionality the user needs. 
 
Being a new operator on the market, the new agenda regarding producing and maintaining the 
most attractive and innovative advertisement on the market will function as a large asset on 
the growing market. 
 
9.5.11 Marketing Mix 
The marketing mix is made using the 7P model. 

9.5.11.1 Product 
Spaces is a property marketing system to be used by commercial real estate brokers. The 
system is specifically focused on handling the leasing side of property management. This 
focus is mainly fulfilled by three aspects of the system: creation of marketing material, 
customer relationship management, and analysis of current marketing.  
 
Starting with the first, creation of marketing material, Spaces brings a new concept to the 
table. Current competitors offer a standardized process and results in an ad which mainly 
consists of property information and pictures. These components are displayed in a pre-
defined way, making all advertises look similar with few or no possibilities to differentiate 
graphically. Spaces aims to change this by providing some elements of creative freedom to 
the ad creation process. An user of Spaces can choose from a wide range of different content 
to put in their advertises. The user may also change the order and design of included 
components, providing even more creative freedom. 
 
Another focus point for Spaces is customer relationship management as a good and structured 
contact with current customers and potentially interested parties are key to having a low 
vacancy in owned properties. Spaces offers the possibility to handle incoming interests and 
assign them to current contacts or to create a new contact to connect them to. The system user 
may also add specific and personal notes connected to a contact. 
 
Finally there is the analysis of current marketing where a user is able to get statistics on how 
their advertises have been faring over different periods of time. These statistics include 
numbers of clicks or interests on advertises from different marketplaces. 
 
The focus towards marketing and the functionality the service provide differentiates it from 
competitors and makes it an unique offering on the market. 

9.5.11.2 Price 
As Objektia are the owners of Spaces the service will exist in close collaboration with their 
service. It is intended to create a surplus value for Objektia, acting as a tool in collaboration 
with them. The general idea on gaining income is to allow access to the service for free. The 
income would instead come from the users putting out ads on marketplaces. The price per ad 
for each marketplace will be decided after discussions with the marketplace. The aim is to 
maintain competitiveness by setting prices lower than than for example Vitec, being the 
largest competitor on the market. 
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9.5.11.3 Promotion 
The name Spaces is chosen as it is inventive yet self-explanatory of what the service provides: 
property space. In combination with the logotype designed as a space, it provides a feeling of 
a modern system and makes the name easier to remember. 
 
To be able to spread the awareness and usage of a new system the potential users will have to 
be approached and offered to try it out. Once again the ownership by Objektia will play a 
great part as they will be able to directly approach potential customers as a lot of property 
owners already have connections to Objektia. When promoting the product of Objektia, they 
also have the opportunity to promote Spaces, and as Objektia already is known on the 
property market their reliability can be utilized in creating the same feeling for Spaces. 
 
The usage of the system and the showing advertisements created using Spaces will also 
promote the system, making it visibly clear how the ads created from Spaces differentiate 
from competitors. 
 

9.5.11.4 Place 
The system is a web application and will be distributed online on the internet. The main bulk 
of the distribution will go through Objektia, but the system may also be available through 
other sources. These other sources may consist of other commercial property marketplaces 
which might work with Spaces in the future. 

9.5.11.5 Physical Evidence 
Since part of the main functionality of Spaces is the creation of marketing material with the 
purpose to lease properties, the ultimate evidence of service well performed is a signed 
leasing contract. 
 
The product is online as a functioning web application, and the cohesiveness with Objektia’s 
design is apparent. When you visit the Spaces domain you immediately think of Objektia, and 
the other way around, branding the name together as a full package for commercial real estate 
owners as well as tenants. 
 
Spaces aims to revolutionize the way commercial real estate ads are made and this will 
hopefully peak the interest of a lot of people in the business. The word on the street will 
thereby be about the existence of Spaces. 

9.5.11.6 People 
The founders of Spaces are a group of eight students at Linköping University. The original 
idea however was provided by Objektia AB.  
 
Being a web application the actual service will be executed by lines of code, but behind this 
veil of code there are a team of programmers who maintain and update the service. The 
knowledge acquired has advanced during the development process, where several web 
developing sources has been of great importance. Also, having the faith and input from a 
customer crowd, clearly with a large interest in the product, providing a competitive 
advantage in developing Spaces. With a team eager to provide a service best possible for the 
targeted customers, close cooperation with Objektia and continuous communication with 
intended future users, the aim to fulfil every client need has always been in focus.   
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9.5.11.7 Process 
As Spaces is a web application, customers may have the service delivered any time they want, 
either by logging in or, if they are new to the system, by registering as a new user. If users 
experience trouble of any kind Spaces are happy to hear about it and help them. As previously 
mentioned there is a team which continuously works on bettering the service and this team is 
easily reached and ready to react on customer critique. 
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9.6 Appendix F - Retrospective 
 

 

Figure F-1 Retrospective Sprint 0 
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Figure F-2 Retrospective sprint 1 
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Figure F-3 Retrospective sprint 2 
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Figure F-4 Comparison between the different sprints 
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9.7 Appendix G – Database 
 
 

 
Figure G-1 User entity 
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Figure G-2 Object entity 
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Figure G-3 Ad entity 
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Figure G-5 Total database representation 
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9.8 Individual experiences 
9.8.1 Lena Danielsson 
At the beginning of our project we discussed how we wanted to work and what aspects were 
of importance. I had never before participated in a project with as many as eight teammates, 
which made it important to clarify ground rules such as being honest and open, and respecting 
as well as acknowledging everyone’s ideas and opinions. Furthermore, everyone had to take 
equal responsibility in pushing the work forward, taking initiative and remembering that it is 
never someone else's responsibility but the team’s altogether. 
 
I found the introductory brainwriting, where we did rounds and wrote user stories, to be a 
very efficient start. At first, it was difficult to come up with stories, but when seeing the others 
examples it triggered my inspiration. The categories turned out to in the end become our 
separate navigation pages of the application, a very clear indication of the usefulness of the 
method. 
 
I feel that the agile project management has been very successful. The use of Trello did not 
function very well during Sprint 0, but got better in Sprint 1. When planning the last Sprint 
we actually managed to make accurate time estimations. By breaking down the cards and 
defining them thoroughly, Sprint 2 turned out structured and resulted in achieving 
considerable progress. I believe this was due to the Sprint retrospectives, where we thought 
through and discussed the previous Sprint and how we wanted the next one to be. The daily 
scrums have kept everyone up to date with the work in progress, and also let problems and 
thoughts surface immediately. For me, participating in the project from a distance, the scrum 
meetings and the use of Trello were very important and made my work easier and more 
efficient. 
 
I was worried that me not being physically in Linköping with my team would mean that I did 
not contribute as much as them, both regarding ideas and feedback but also work-wise. 
Although, I do not feel that has been the case at all, but that I have been just as a valuable 
member. Me spending Sprint 1 in Linköping was also very good, as it let me get to know my 
team better and made the overall experience more fun. 
 
My work of focus has been the creation of advertises and the overview page. That has 
involved a lot of JavaScript and jQuery, which are two fields that were completely new to me. 
The combining of different functions and also adding various packages turned out to be more 
complicated than expected. I moreover worked a lot with SQLAlchemy and collecting 
information from the database in general, which also was new since I did not begin the course 
in databases until the end of April. It was stressful having to deal with methods and 
programming languages that I had never seen before, and also without a clear, actual source 
of information. This meant that the work I was trying to accomplish always required more 
time than planned, adding to the original stress and making me doubt whether I would 
manage my tasks on time. It put me in a position where I had to apply the so called “learning 
by doing”, where I took on an assignment that I had no idea how to solve, or if it was even 
possible, and slowly step by step find my way to the solution. 
 
I believe this way of working is one of the best kinds, and that it pushed me to learn and 
figure it out on my own. Johnny Moye, William Dugger and Kendall Starkweather (2014) 
claim in their article Is learning by doing important?, that although just possessing knowledge 
is important, it is “being able to draw upon and apply that knowledge (that) is necessary to 
adequately function in life and the reason why learning is so important.” It gave me a sense of 
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confidence when discovering the ability to fins and use knowledge in a way suitable for the 
assignment. The important thing is not to be put in the dark for too long, since it is stressful to 
feel that you are in over your head without knowing exactly how to proceed. Some stress is 
healthy and useful, but too much and too long can on the other hand even be harmful. Also 
Robert Yager (2011), Professor of Science, raised the question about why there is not more 
attention to students actually “doing” science, instead of reading or hearing about it. If I 
would have learned all necessary features and APIs regarding JavaScript and Python during a 
lecture, it would probably have made my work easier but not at all as instructive or satisfying. 
 
I feel this has resulted in a greater understanding of the “programming way”; if you just do 
not give up it will always work out in the end, and also that there is no point in losing temper 
or getting frustrated. That is something I take with me to future programming experiences. 
Furthermore, the agile work method is something I will definitely use in the future, from the 
brainstorming of user stories and Trello, to Scrum meetings and retrospectives. They may 
seem like simple and obvious tools, but make large difference when working in software 
development projects like ours. 
 

9.8.1.1 References 
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9.8.2 Alexander Dahl 
The coding phase of our project is now done and we are approaching the end of the line. It has 
been an interesting and rewarding journey, and I am happy to have been a part of this team for 
the last 5 months. In January we set out to create a web based property marketing system and 
I can say I am pleased by what we have accomplished.  
 
My goals at the beginning of this Bachelor Project was to develop a deeper understanding of 
general E-commerce practices, SEO and back/front end web development. Agile software 
development and the scrum methodology was something I had no idea about at the beginning 
of the project, but is something I really appreciated learning. I really liked the sprints and how 
we had a shippable, albeit feature lacking, product at the end of the first sprint.  
 
One thing that separated me from the majority of the other students was that I did it while 
studying in Germany as an Erasmus student, which meant I did all the work without ever 
meeting my team in person. 
 
Overall I am satisfied with the project. I think that the introduction to agile development was 
good, or at least what I learned from the supplied links on the webpage. As a teleworking 
student I could not attend the lectures, so I probably missed out on some things. I learned it on 
my own or asked my team members during our agile development sessions, so it turned out 
fine in the end. But I think the process, especially in the beginning, could have gone more 
smoothly. 
 
I was mostly working on the buying aspect of the webpage, i.e. the cart, the checkout and the 
order history page. I would never be able to reach the level of communication one gets by 
working together in the same room, so for me just focusing on a few areas was good. All of 
my work included both front and back end development. I would say that me working on the 
payment method fulfilled most of the goals I set up for myself in the beginning. I was 
working with AJAX, Javascript, HTML, jQuery, advanced CSS, SQL, Git, and the Python 
back-end. 
 
Starting on the project I had some basic knowledge with CSS, HTML, JavaScript, jQuery and 
Python. And no knowledge with SQL, Git and AJAX. I knew about my shortcomings and 
prepared by reading up on Git and SQL before the coding started in sprint 1.  
 
During the coding phase I encountered problems mostly with AJAX, it was hard to 
understand how the JavaScript code actually interacted with the server and learning it took a 
lot of time. Using AJAX gives the website a better feel for the user and the server does not 
have to reload the entire page for a small change. Since I read some documentation on Git 
before starting I had a little bit of knowledge about it, but it was still confusing on how to use 
it in the beginning. I did not understand the importance of merging my code with our 
development branch, where everyone pushed their completed code, in the beginning. So I 
ended up having to spend a couple of hours going through all their changes and making sure 
none of it broke my code. However except for that one experience, using Git was only a 
positive thing, as it allowed us to roll back code when something stopped working and being 
able to work on separate branches when coding. I barely had any problems with the other 
programming languages, and if I did they were solved quickly. A general programming 
practice that I neglected was properly commenting all my code.  
 



 

 99 

I should have studied AJAX a lot more before starting the project. If I did I could have 
avoided a lot of problems. Reading the documentation on Git and SQL proved very useful and 
I wish, in retrospect, that I had done the same for AJAX. The Git merge mishap was a one-
time thing, but I still learned how important continuous integration actually is. Me not 
describing how my code worked everywhere made it hard for the other team members to 
understand what I was doing and was a hindrance when I needed help.  
 
The agile software development process was hampered by me being at a different 
geographical location than the rest of my team. I felt and still feel not really part of the team, 
never meeting someone in person creates a completely different relationship than actual 
physical interaction. Software companies have also experienced this problem and they state 
that “establishing a feeling of trust and belonging, i.e., “teamness”, within teams can be 
difficult”  (Holmström, 2006) when talking about geographical distance between teams.  
 
However, the scrum methodology negates a lot of the geographical distance I had with the 
team and it would have been worse without adequate agile software development practices, 
which Holmström noted in her research. “Our study shows that the Scrum planning practice 
can still be useful. By publishing Post-it notes on a Web page [Trello in our case], the 
distributed team members could easily participate in the process. The overall feeling was that 
team communication and coordination significantly improved and that the feeling of 
“teamness” among geographically distributed teams was improved” (Holmström, 2006).  
 
This project fulfilled most of my goals and I even gained a lot of knowledge in areas I did not 
know existed, most notably agile software development and the technical practices of Git. 
This project taught me a lot. I will properly comment my code in the future, now I know how 
important that is when working in a big team. I learned that getting a solid knowledge on how 
and why something works makes it a lot easier to implement. I also learned how important 
continuous integration is and I will use it for future big software projects. I learned a lot about 
the agile development process in general and will apply it new projects I participate in. I now 
know that agile development makes it a lot easier to be a distance worker, but also that being 
a distance worker cannot be compared to working on the same geographical location. In the 
future I would always prefer to work on the same location as my team.  
 

9.8.2.1 Reference 
Helena Holmström, Brian Fitzgerald, Pär J. Ågerfalk and Eoin Ó. Conchúi 2006, Agile 
Practices Reduce Distance in Global Software Development, Taylor & Francis, University of 
Limerick 
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9.8.3 Johanna Skolling 
 
During sprint 0, one of the first decisions made by the team was to decide which member that 
should be the Scrum master and keep the team on track. I volunteered myself for the task 
since I thought it might be a rewarding learning experience. Since no one else aspired to have 
the role, it was assigned to me.  
 
I expected the role to be more difficult than it was since it was a completely new role to me, 
my first time working according to the scrum methodology and the first time working on a 
project of such a large scale with this many team members.  
 
For the majority of the time, I did not have to put much energy into making sure our daily 
scrums were executed properly or make sure everybody got the time they needed. The nature 
of the group allowed the daily scrum to proceed without any hiccups for the most of the time. 
There were a few occasions where I had to work more actively in my role as Scrum Master 
and for the majority of the time the situations seemed similar.  
 
The situation occurred during our daily scrum when some parts of the group started talking 
about for example what the last person had mentioned as a task the needed assistance with 
causing the person who were supposed to talk to not get everyone's attention. This was 
particularly difficult to control when the person who were supposed to talk took part of the 
daily scrum using skype. A person who took part of the daily scrum by being in the same 
room as the majority of the group could much easier call for the attention by raising their 
voice. Something that also made it more difficult for the members to took part in daily scrums 
using skype was that they could sometimes be affected by poor internet and sound quality that 
caused the parts of the team situated in Linköping to have trouble hearing their account of 
their current situation and thereby causing the Linköping part of the team to lose focus. Poor 
internet also affected the students not situated in Linköping by sometimes making it difficult 
for them to hear what was said by other members during the daily scrums.  
 
In the described situations I tried to bring back focus on the right person by telling other 
members to listen to the person speaking or that what they were discussing right now could 
wait until the meeting was over. Sometimes I succeeded and sometimes I believe I could have 
made a greater effort.  
 
During these occasions, I think the persons most affected were the ones who did not get the 
attention they should have gotten and could have been annoyed that the group did not listen to 
them. The persons who spoke instead of listening probably did not feel bad as they were 
trying to solve a problem that another person in the group had.  
 
The fact that the distractions that occasionally happened during the daily scrum were due to 
team members trying to help each other out made the whole experience more positive as it 
really showed a supportive group and most likely the distraction was created due to the 
group's inexperience of using scrum and daily scrums. The more negative aspect of the 
situation was that members sometimes could feel that they were not listened to, something 
that only could be resolved by me making sure any distractions were eliminated and bring 
back the focus to the member who should be talking.  
 
I feel that most of the time, I succeeded in making sure focus was on the right member of the 
team although I could have been more firm in directing the word around. One of the reasons 
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behind my experience as a scrum master was relatively simple was, I believe, that because 
everyone in the group worked towards the same goal. The goal was precise and the group 
members felt engaged as the goal felt meaningful. This creates, according to Bojeun (2013), 
motivation and allows the team to quickly reach the performing stage in Bruce Tuckman's 
stages of development. The team being in the performance stage for the greater parts of the 
project allowed me, as a scrum master to be relaxed and allow the members of the team to one 
by one take their turn during the scrum meetings but stepping in and delegating if needed. 
This management style is according to Bojeun called delegating.  
If the team had not had a clear goal and assignment from the start, they would have spent 
much more time in the Storming and Norming stages of Bruce Tuckman’s stages of 
development (Bojeun, 2013).  
 
This would have required me, as a scrum master to be much more involved in every aspect of 
the scrum meetings using both selling and participating (Bojeun, 2013) to make sure the 
members both were involved in the meetings, knew their functionality and kept focus on the 
person talking.  
 
If I would have the opportunity be scrum master in another project I would aim to make sure 
the group worked towards a collective goal and be even more aware of how the how the 
attention was focused during the daily scrums and thereby be quicker and more effective at 
making sure everyone got to speak.  
 
The experience of this project did not only give me more knowledge in working with scrum 
but has also improved my knowledge in regards to programming and developing a web 
application. I had very limited experience of the programming languages used in this project 
before it started and my goals were therefore to get at better understanding of web 
development as well as increasing my knowledge of different programming languages.  
 
During the project I mostly worked on smaller parts of the project and thereby doing many 
different things but not being responsible for any big parts. This was both good and bad since 
it gave me knowledge in all the languages used but not enough for me to feel entirely 
comfortable with all of them. Working on many different parts involved putting myself into 
someone else’s work on many different occasions, something that could be very difficult if 
the code was not commented in a sufficient manner. 
 
Sometimes I could feel very frustrated because of this if I did not understand how a solution 
worked and therefore had troubles modifying it.  
 
The main reason for my frustration was that I personally hate feeling stuck and not 
understanding things. This was probably a very useful experience for me as it really made me 
have to consider how other people solved problem and base my solution form that.  
 
The reason still do not feel entirely comfortable using all the programming languages used in 
the project is that I mainly did smaller parts on different areas of the project and thereby was 
not forced to learn any of the languages in depth. 
 
I think the experience I got in regards to developing web applications and programming in 
different languages will be useful in the future and even though I may experience trouble 
understanding different programming languages I have learned how to solves such problems. 
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In a similar project I would aim to get responsibility over a larger part of the website and 
thereby forcing myself to learn more about a language I am not as comfortable in.  
 

9.8.3.1 Reference 
Bojeun, M. C. (2013) Program Management Leadership Creating Successful Team 
Dynamics. Auerbach Publications. Available from: CRCnetBASE. [Accessed: 2015-05-19] 
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9.8.4 David Sandqvist 
This is the largest project I have ever been a part of. Even though I have in other 
circumstances been cooperating with this large a team, I had never before done so for a single 
project for such a long period of time. This provided both a challenge and an opportunity to 
experience a project of a scope comparable to projects that will be experienced after 
graduating. A project this large needed a good group dynamic and was supported by a group 
contract. I was glad to see that every member seemed to be ambitious and ready to take on 
responsibility. It was important that every member sensed a combined sense of responsibility. 
I felt through the whole project that the teammates respected each other and helped where 
they could if a member was experiencing problems. 
 
This project was also the first project where I used an agile method with scrum and sprints. I 
found this method to be very helpful. The daily scrum meetings, where, according to Scrum 
theory, every member presented what they had achieved since the last meeting, if they had 
had any problems and what they would be continuing working on, were very important for the 
team to keep up the pace of development. (The Scrum Guide, 2013) I also felt that sprints 
were also an effective way of web development, even though sometimes the sprints felt a bit 
long, and the project would have benefitted from a bit shorter sprints. The sprint planning and 
sprint retrospective was great to decide where the project was headed and if the team needed 
to reevaluate how to develop the web application. 
 
The use of backlogs and the Trello tool was new for me. The way of breaking down big tasks 
into smaller user stories and then plan according to how long they would take to complete was 
effective. Although in Sprint 1 we were not experienced enough to accurately plan on how 
long some user stories would take to complete. The planning improved during the project. It 
became apparent that there was a great need of a ‘Definition of Done’ that concludes when a 
user story could be seen as completed. (The Scrum Guide, 2013) The Trello tool was 
especially important to communicate with the team member that was not located in Sweden. 
As were the Slack communication tool that included different chat channels and a great 
messaging system. Slack made it possible for the whole group to communicate in an effective 
way. 
 
The development phase of the project was extremely educational. Many of the tools used I 
had never used before and I enjoyed the collaboration with the team members. PyCharm as a 
development tool, and the way of working with branches, did help immensely when working 
on different parts of the code. Version control with Git also made the development easier. 
 
I started with building the database and the team decided that we should use SQLAlchemy to 
do that. SQLAlchemy took some time to learn, but once learnt it speed up the process of 
constructing the database. The database of our project was very complex and took quite a bit 
of work. I feel that it was a great help to master the logic behind constructing databases. 
 
To build the web application we worked with HTML and CSS, and I felt that I have achieved 
a fundamental insight in how to create basic templates. JavaScript and jQuery was used as 
well and I experienced many parts of how a system is built in the back end.  
 
I worked with a multiple of modules and libraries such as FLASK, PJAX and AJAX. To learn 
how to use PJAX and AJAX was one of my biggest hurdles during this project. The team 
implemented PJAX to reload separate containers on the page. Unfortunately PJAX, being 
continuously developed, do not have the functionality to update multiple containers on the 
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same page. It took some time to discover this and it meant that the team had to do some code 
refactoring and that some processes were delayed. I felt that it was work that could have been 
avoided if we had read up more on PJAX and had not misunderstood the functionality of 
PJAX. Although it was possible to learn from this. I got a better understanding of both PJAX 
and AJAX and also learned how important it is to fully understand how functions work before 
implementing them. It also showed how vulnerable inexperienced development teams are to 
unforeseen risks. Although in projects of this size it is almost certain that unexpected risks 
will emerge (Giraldi et al, 2010). If, like in this case, the code includes critical aspects of the 
web application, the cost of changing these aspects can be very high. Therefore it pays to try 
to anticipate such changes, or the risk of such changes, early on (Turk et al, 2002). As PJAX 
was implemented throughout the system it would have been apt to read up on PJAX a bit 
more before implementing it. The development process was iterative and this played a part to 
why the discovery, that PJAX did not perform as expected, was delayed. To discover faults 
earlier, in the future, some further testing could be performed continuously during the project. 
The agility of the project can be determined based on the ability to adapt the process to 
changes (Turk et al, 2002). I felt that, even though the team had not planned for every 
eventuality, we adapted fast and rectified the problem efficiently. 
 
Another function that made me have some problems were the FLASK-Mail plugin. Other 
than that I worked a lot with SQLAlchemy queries that also became quite complicated 
because of the complicated database. If I was part of such a large web developing project as 
this again I would need to focus a bit more to comment my code so that it becomes easier to 
follow. 
 
The goals for me during this project have been to get a deeper understanding of the methods 
and tools used for web development. I also wanted to experience working with such a large 
team, and finally create a product with a satisfying result. I feel that I can be happy with my, 
and the group’s, achievement. 
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9.8.5 Marcus Edvinsson 
To understand what this project has given me my previous experiences and capabilities needs 
to be accounted for. Purely technical knowledge in programming and development was, 
besides the one taught in prerequisite courses, not non-existent. During a semester abroad I 
had taken courses in databases and Webb programming, I was therefor from start familiar 
with html, CSS, JavaScript, jQuery and server side communication even though another 
language had been used for that. When it came to processes I had also completed projects in 
groups even larger than the eight of us in broad range of size. What differed this project from 
previous experience was that areas of responsibility within the project were nonexistent and 
everyone was a part of all the phases and parts of the project. To start a project of this 
magnitude without specific posts and with a very organic and flat organization had me 
dubious at first. After the introduction of scrum as a method and the establishment of rules 
and principles within the team I was much more positive, especially when a concept for the 
project was suggested. 
        
When coding and entering a new part of the project with new ways of finding solutions I 
always found it confusing. Especially in the beginning, team members chose poor names for 
variables and did not comment their code. The author did not always have time to explain the 
code and in order to understand the code it was not always as simple as a google away, which 
the author might have perceived it as. For the project this meant a loss in productive time, and 
for me it meant a short time of frustration as I knew that the knowledge I sought already was 
in the team but not distributed. The positive outcome of this was a skill in research that 
increased throughout the project; it also showed the importance of documentation and 
effective communication within a team. Good documentation in a project saves expensive 
resources, such as time (O’Brien, 2014). As O’Brien (2014) claims I do believe that if we had 
documented the project properly from start and utilized the communication channels in order 
to express new functionality and additions we would have saved resources. By saving time 
the project would have reached the final stage of today earlier and could have been further 
developed. More functionality could have been added and the code could have been processed 
for further system improvements. For future projects I will bring the documentation aspect 
into it, so that unnecessary loss of resources will be avoided through documentation in various 
forms.  
 
If I am to just consider my own skills with software development and how they have been 
affected by this project I would say that they have expanded and some matured. The 
expansion could seem obvious when the project required a lot of new theory put into practice. 
A lot of skills from previous courses and experiences were put to the test in new contexts and 
therefore matured and became more versatile. To future projects and tasks I will bring the 
problem solving aspect of programming and the patience required for it. 
        
I believe that the team had a versatile set of personalities and team members with different 
kind of traditional group roles. A team that can fit as many different personalities and 
characters and maintaining a balance are often viewed as the most effective (Hallin & 
Gustavsson, 2012). During the process no real conflict took place and after each sprint the 
review and retrospective had very good feedback. It feels like the group almost worked a little 
too good as a team at moments. I am of course happy that everyone got along and had a good 
time but I do however think that conflicts breed good ideas, therefore I am a bit torn. What if 
we missed something of opportunity by not having conflicts? I think the rest of the group is 
content with having a conflict free environment. What was good about it was that no 
unnecessary stress was put on each other and that everyone felt they could speak their mind 
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without being judged. The lack of conflicts might be a result of kick offs at the beginning of 
the sprints. An effective kick off could begin a teambuilding process that results in the team 
sharing the same vision of the project and unnecessary conflicts are avoided (Hamburger, 
1992). 
         
Something that I found a challenge was the heavy schedule in the beginning of the project. 
The project itself was normally paced but in combination with other courses and 
commitments, another team project during the same period for instance, it became a bit 
tiresome puzzling schedules and managing time. I felt stressed and pressured at times when I 
could not attend meetings due to being double-booked, also not feeling effective. The 
experience made me more resilient to stress which is valuable to future tasks. Negatively 
though I could not focus all my energy which probably affected my contribution to the project 
at the start. This cause and effect can be explained by Wieth and Burns (2014) study that 
shows that multitasking generates a more superficial performance on each task. A complete 
commitment to the task is not probable during multitasking. I now know that I should not try 
to complete tasks of similar magnitude in parallel, a teaching which is strengthened by Wieth 
and Burns (2014) study. For future projects I will make sure that I have the time and focus set 
aside to fully commit to the task at hand.  
 
The individual goal I set up for myself at the beginning was to learn a lot and help make a 
really good product. Now as the end of the road is starting to become visible I can honestly 
say that I think I have achieved these goals of mine. I have learnt a lot of new ways to code, 
methods to develop software in team and so much more. There is no doubt I have learnt a lot 
of skills to bring to future challenges. 
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9.8.6 André Lejonqvist 
The work with Spaces started with a planning stage, Sprint 0. During this phase the group did 
some research of the subject and the foundation for the following sprints were laid. During 
this stage the members of the group also started to know one another, establishing the general 
tone of the group and the way to work. A group contract was formed and signed by all the 
members of the group, and it has been adhered to since. I did mainly try to apprehend the 
general goals of the project and the measures we had to take to get there during this phase. 
There were a lot of pre-studies to be done, with the commercial real estate market being more 
or less alien to me. The method of working, Scrum, was also new to me but it seemed 
intuitive and well-fitting for this type of project. 
 
Early on the group decided to work together as much as possible. This has greatly enhanced 
and streamlined the work, raising questions when they materialize and helped us as a group 
collectively think of solutions. During the later phases of the project it has also helped us 
solve implementations issues, due to the fact that someone in the group usually had solved a 
similar problem. 
 
The method of working, Scrum, has also been extremely helpful. The daily scrum meetings 
have helped us identify potential problems and handle them straight away. These meetings 
combined with the fact that we mainly worked together significantly decreased 
miscommunication and delay due to people not knowing what to do. 
 
During the first stage of implementation I mainly focused on creating the database. This was a 
larger task than what was first expected, and kept me busy for at least two weeks. Since I was 
the one creating the main part of the database, later on in the project it was sort of my 
responsibility. 
 
Unfortunately, I had some personal issues during the later stages of Sprint 1 and was not 
available for a couple of weeks which created some problems when the majority of the group 
did not exactly know how everything worked. The team tried to continue the work I started 
during this period, with mixed results. Nevertheless, they understood and accepted my 
abstinence, and I did neither feel blamed nor excluded. When I returned I were involved in the 
work again straight away. Although, the group did not blame me, due to the fact that the work 
somewhat stagnated, I do believe they felt frustrated during this period. However, under the 
circumstances the team did handle the situation quite well. The communication between me 
and the rest of the team deteriorated to some extent but the work rate of the team as a whole 
did not decline significantly. 
 
Unexpected events and crises are inevitable in larger projects and as a group you have to plan 
for the fact that a crisis will happen, rather than it might (Hällgren and Wilson, 2008). We 
planned for unexpected absence in our risk analysis (Appendix F) but the assessment were too 
general and the contingency actions were insufficient. When something unexpected happens 
the authority and responsibility should be shifted to the key people in each situation 
(Suchman, 1987). Since we worked as an agile project team, every member in the team was in 
some extent responsible and therefore responsibility could not be shifted in a proper way. On 
the other hand, Geraldi, Lee-Kelly, and Kutsch (2010) suggests that the main characteristic of 
a successful response to uncertain events lies with people assets, which is something the team 
had plenty of. Assessing risk relies mainly on subjective judgement informed by hindsight, 
which by nature is elusive (Frosdick, 1997). Another aspect of why the team’s risk 
management was insufficient is the fact that we faced aleatory uncertainty. Consequently, the 



 

 108 

assessments were only ‘best guesses’ and unreliable. (Geraldi et al. 2010) The main issue in 
our case was the inexperience of working on a project of this kind and magnitude before, 
resulting in a limited knowledge concerning potential risks and uncertainties. The situation 
helped the team and I personally realize the importance of keeping everyone up-to-date on the 
work being done, and more actively share responsibilities. In hindsight, I also realize the 
importance of more thoroughly investigate the possible risks in a project and prepare for 
unexpected events.   
 
With the project moving forward I started to work on several different parts of the application, 
using every tool we had at our disposal, and greatly increasing my knowledge in the subject 
of web programming. I sincerely feel like I have developed a fundamental understanding of 
what developing a web application is like, and I do think I could easily create simple, high 
standard websites in the future without any major issues. 
 
This is by far the largest project I have ever worked on, and also the biggest challenge so far 
in my academic career. I honestly felt a bit overwhelmed when we as a group started, but the 
way the group has worked and the end result has exceeded my expectations. Personally, my 
goals before this started was to develop my programming skills, gain more experience when it 
comes to working with a larger team, and lastly create an end product I can proudly call mine. 
I genuinely feel I have achieved all my goals. 
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9.8.7 Fredrik Norborg 
From the very start of this project I felt the whole team wanting to set a rather ambitious 
standard for the project, which I believe was held on to throughout the development. Much of 
that ambition has come from working towards a real company and the possibility of the final 
product actually having a future beyond the limited time of this project. 
 
During this project the team has worked with the scrum methodology and was shown what it 
was and how to apply it early on in the process. We were also encouraged to do further 
research on our own. For me this was the first encounter with an agile working method. 
During the project there have been dozens of daily scrums, two sprint planning sessions and 
three sprint retrospectives. These activities have been spread over three sprints, where each 
sprint lasted about four weeks. 
 
Initially I was very interested and excited to see how working with this new method would 
work out. This feeling was, as far as I could tell, shared by the other team members. To start 
with many group members, including myself, felt uncertainties regarding the different scrum 
events. Examples of such uncertainties were how detailed the daily scrum meetings should be, 
to accurately estimate the time required for different tasks and how much to include in the 
sprint backlog. 
 
As the project proceeded the benefits of using scrum and its different events became clearer. 
The daily scrum meetings made sure you were always aware of what the others members 
were working on and had an overview of the project as a whole. They also provided an 
opportunity to make the team aware of problems so that you could get help. The team 
improved a lot from the first sprint planning session to the second. For the first session we had 
a hard time estimating the time required for different user stories and when we later evaluated 
the sprint these guesses had been all over the place, as some took double the time estimated 
while others only a fraction. This second time around the team had gotten better at estimating 
time and we also planned a larger time buffer for bug fixing and unexpected problems. So 
while this initially was a problematic area we made great progress and if there would have 
been continued development this would probably have worked even better. Regarding the 
sprint retrospectives they were great opportunities to evaluate the work done, both in regards 
of team work and developed product. These were times when you could bring up critique and 
areas where change were needed as well as give and receive compliments. These times of 
change and praise were great motivators. 
 
When it comes to the sprints and their lengths I think that four weeks was too long a time for 
a sprint to last. There are mainly two reasons for my opinion on this. The first one is that I 
experienced we had to plan too long ahead for being so new to both the project idea and 
software development. The problems were mainly during the first developing sprint, when 
everything from setting up developing environment to figuring out how the key features of the 
application would be implemented were being detailed. Using shorter sprints at this phase 
might have helped the team to evaluate the situation and focus on the key points for moving 
ahead. The second reason is that I consider two sprints to be too few to really learn the effects 
of working iterative. 
 
In general however, my experience of using scrum has been very positive and the different 
scrum events have been very helpful when developing an application in a big team. Taking 
into account that two of the team members have been working remotely, the scrum approach 
with daily meetings has been really helpful and, as far as I know, successful. 
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According to a study performed at Pace University, New York, sprints of two weeks are 
particularly adapted to teams new to Scrum (Scharff & Verma, 2010). This goes well along 
with my experience of working in software project while being new to scrum. It is however 
hard to know if shorter sprints would have desired effect on the project. You may also ponder 
whether there are other possible solutions to this problem. A possible way of avoiding the 
problem might have been even more preparation before going into the implementation phase 
of the project. 
 
My general conclusions from the scrum experience is the general principles of the scrum 
methodology as well as some personal experience in its use and how well it works when used 
in a development process. 
 
The experience I have had from working with scrum is certainly something that will be of use 
in future as aspects of it can be of use in all sorts of work done in teams or groups. The 
iterative approach may also be of use both in group and solo work. 
                  
When it comes to the programming phase of the project I initially felt quite lost, but as time 
passed I felt more and more comfortable using the different programming languages involved. 
I mainly worked on the advertise subpage and a lot of my time went into figuring out how the 
creation of advertisements would work and how to implement it. To start with there were a lot 
of HTML and CSS and a little Python. Later on in the project the work was more centered on 
python, accessing the database using SQLAlchemy as well as handling front end functionality 
using JavaScript and jQuery. Towards the end of the project I also got to try a bit of AJAX. 
Looking back AJAX is what I consider the trickiest part of the project. That may in large part 
be due to the fact that I did not use it enough to really learn it. 
 
My personal goals when going into this project was to get to know more on how software 
development works as well as to learn as much possible in the different programming 
languages used in the web programming. I think I have succeeded quite well with these goals 
and have gained a lot of useful experiences. 
 
This has been the most comprehensive school project I have ever been a part of and it has 
been a great experience working in a group as big as eight persons. I think the way the group 
has worked together has been very successful. The team has worked side by side almost every 
day and the other team members have been very helpful when needed. Another positive side 
of the team has been the respect, harmony and good spirits among the team members and we 
have been having a great time together while the work has flowed flawlessly. I might even go 
as far as to name this the best project group I have had to date. 
 
Now that the project I closing up I can look back and be really pleased with what has been 
achieved. It is a piece of work to be proud of and I have personally learned a lot both when it 
comes to web programming, working with an agile work method like scrum and the 
experience of working in a larger project. I am sure that what I have learned will be of use for 
me in future projects. 
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9.8.8 Viktor Söderström 
The Spaces project started out unlike many earlier course implementations as a goal to create 
and implement a system for non-fictive customers within the commercial real estate market. 
The context for the project was defined both by the framework of a bachelor’s thesis course 
within Computer Science sub-program at the Industrial Engineering and Management Civil 
Engineering program, and also by a collaboration with a startup at Linköping University by 
the name of Objektia. 
 
My role in the project was of a particular nature as I stood with one leg in the Spaces team 
and one as an active founder of Objektia. Before the course started I contacted the course 
administration to explore the possibility of combining the theoretical aspect of the bachelor’s 
thesis with the practical application of creating a product for Objektia to use in its product 
offering. The end goal being to both provide a greater learning experience for the project team 
by adding professional realism but also give me the opportunity to work on a project of which 
I had extensive knowledge and a personal stake in. 
 
To combat the conflicts of interest that could surface, the resulting stakeholder structure was 
of such that the team worked with a project specification from Objektia but had the executive 
power to make its own decisions. Because of this we decided that I would informally step 
back in the context of an Objektia employee, and instead act primarily as a Spaces team 
member. My other co-founders would instead primarily act as the product owners for the 
project. 
 
Within the Spaces team we implemented a largely horizontal organization structure, with the 
intention of providing everyone with the opportunity to work on various aspects of the 
project. To do this we worked according to the agile development methodology Scrum. 
 
This Scrum methodology was a part of every single process in the team. We chose to work 
with the user story management tool Trello, as well as integrate Trello with our chat 
application, Slack. Whenever a user story was created, moved, or edited, a notification would 
be sent to a dedicated chat channel in Slack. On top of this, we also integrated Gitlab commits 
to Slack, allowing even more precise tracking of what work was being done.  
 
In addition to Scrum, the team also placed high importance in working in an iterative, 
customer focused fashion in order to maximize the utility of the resulting product. The 
framework for this was adapted from a methodology called lean startup, where focus is placed 
on minimizing the length of feedback loops by delivering minimum viable products for early 
feedback from customers and subsequent revisions. This was done by establishing an in depth 
relationship with one of Objektia’s customers, Klövern, early in the project, who would serve 
as the primary source of user behavior knowledge and later on do acceptance tests. (Ries, 
2011) 
 
On the technical side of things, work was largely divided into functional segments. This was 
mostly the result of the team expressing interest in trying many different aspects of 
programming, and later naturally fell in place as we had roughly the same amount of 
functional parts of our web application as we had team members. An example of this is that I 
primarily worked with the Spaces overview page and statistics.  
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For certain programming work, we did assign a person to be primarily responsible but not do 
all the work. This also came naturally as the learning curve for jobs such as database structure 
or system architecture were steep and best performed by someone who was educated about 
the chosen solution. An example of this is how David and André started working on the 
database and thereafter were primarily responsible for major changes. Another example is 
how I initiated the project by implementing the general code structure, including templating / 
PJAX et cetera.  
 
To summarize my perception of the team’s and my own experience, the project was 
characterized by a high motivation to succeed in producing a product that would produce 
actual value in the real world. Many of the activities performed and early defined goals 
reflected this intention, resulting in a very clear but also substantial in size, project vision.  
 
One of the major challenges was coordinating the project to both achieve the product goals as 
well as achieving the course goals outlined by the bachelor’s thesis. This manifested itself in 
the form of being restricted in choice of technical stack as well as being restricted in time to 
perform the required research needed to create a system that fully fulfilled the needs of the 
future customers. Many times the team had to consider the extra work required to produce 
according to product specifications or instead simply fulfill what was required of the course. 
This led to the end result sometimes lacking in its intended use case. For me personally, this 
led to situations where it was difficult to act impartially due to my stake in the overall project 
as a whole.  
 
My perception of the personal aspect of the project process is one of an extreme dedication, at 
times maybe defined as a struggle, as well as high satisfaction with the social aspect of work. 
Seeing as we were aiming to recreate the functionality of systems that had been around for a 
decade, the bar set on the deliverables was exceedingly high. A recurring result was high 
results on motivation, vision, and team spirit when we conducted sprint retrospectives as a 
team.  
 
One of the main reasons we were able to achieve such a high satisfaction with the teamwork 
was valuing both working and having fun together. The majority of the project time was spent 
sitting together, in school, and coding side by side, followed later by meeting up outside of 
school to get to know each other socially. This resulted in a team spirit that I believe in the 
end helped further the project substantially.  
 
Our chosen work methodology, Scrum, played a part in structuring the complex work of an 8 
person large team. There was an observed learning curve for the team as a whole, due to the 
fact that most of us had never worked according to Scrum before. Along the way we learned 
to write even shorter user stories, better estimate the time tasks would take, and also keep 
track of our progress better.  
 
We also ran into problems brought along by the short nature of the project. According to 
Schwaber, sprints should be around 30 calendar days long and a first release can include 4 
sprints. We noticed in our project that the two programming sprints we had, which also 
involved getting set up programming for almost the first time, made it difficult to achieve the 
benefits of the iterative workflow of Scrum. Schwaber discusses how Scrum can be a method 
to reduce risk in achieving complex goals by continuously working incrementally. To really 
make use of this benefit of the Scrum methodology we probably would have had to actually 
implement both more and faster sprints. (Schwaber, 2004) 
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In the future, I believe being even more rigorous in defining a clear goal and aligning the 
project with a smaller, absolutely defined customer use case would negate the issue that arose 
around the high ambitions and work-load of the project. This would also help combat the 
challenge of achieving both the course goals and the project goals.  
 
All in all I am extremely satisfied with the experience. I have learned to further my technical 
knowledge, my project work skill sets, and gotten to know a group of high-spirited, dedicated 
and wonderful personalities. I hope to be lucky enough to work under similar circumstances 
in the future. 
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På svenska 
 
Detta dokument hålls tillgängligt på Internet – eller dess framtida ersättare – 
under en längre tid från publiceringsdatum under förutsättning att inga extra-
ordinära omständigheter uppstår. 

Tillgång till dokumentet innebär tillstånd för var och en att läsa, ladda ner, 
skriva ut enstaka kopior för enskilt bruk och att använda det oförändrat för 
ickekommersiell forskning och för undervisning. Överföring av upphovsrätten 
vid en senare tidpunkt kan inte upphäva detta tillstånd. All annan användning av 
dokumentet kräver upphovsmannens medgivande. För att garantera äktheten, 
säkerheten och tillgängligheten finns det lösningar av teknisk och administrativ 
art. 

Upphovsmannens ideella rätt innefattar rätt att bli nämnd som upphovsman i 
den omfattning som god sed kräver vid användning av dokumentet på ovan 
beskrivna sätt samt skydd mot att dokumentet ändras eller presenteras i sådan 
form eller i sådant sammanhang som är kränkande för upphovsmannens litterära 
eller konstnärliga anseende eller egenart. 

För ytterligare information om Linköping University Electronic Press se 
förlagets hemsida http://www.ep.liu.se/ 
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of the document are conditional on the consent of the copyright owner. The 
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mentioned when his/her work is accessed as described above and to be protected 
against infringement. 
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