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Abstract

Cloud computing: Knowledge, expectation and reality

Andrea Rylander

As today’s digitalized society constantly evolves, more and more companies and
organizations are transitioning over to using cloud computing solutions. Although
cloud computing is not a new technology, the field has rapidly grown in the last few
years alone. The Information Technology department at Uppsala University is one of
the many institutions that has taken the step forward and has developed a private
cloud system in cooperation with Hewlett-Packard to extend the already extensive
resources the department has to offer their employees. The purpose of this thesis
was to investigate how familiar the employees at the Information Technology
department are with the concept of cloud computing and what expectations they
might have on the system. This was done by conducting semi-structured interviews,
which were then transcribed and analysed carefully.
The results were promising, showing that the respondents knew quite a lot about the
concept of cloud computing and that their expectations of the system are not too far
from the reality of the system.
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Glossary 

 

Term Definition 

  

Grid computing Distributed architecture where large numbers of 

computers are loosely connected via the internet or low-

speed networks to solve a complex problem. 

  

Infrastructure Hardware and software such as servers, storage, 

networking and virtualization software. 

  

Instance / Virtual machine Refers to an operating system or application 

environment running on software mimicking dedicated 

hardware. 

VMware Virtual machine ware provides cloud and virtualization 

software and services in an OS. The VMware software 

provides virtual machines. 

  

VPN Virtual Private Network allows a user to create a secure 

connection to another network over the internet.  
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1 Introduction 

The Information Technology department at Uppsala University has many resources available 
for its employees. All employees are given the means, in this case hardware and/or software, 
required to be able to do their jobs. But the needs change and vary a lot from employee to 
employee. Due to this dynamic change in needs, it's necessary to have a system where all 
the available resources are accessible in an easy manner. One solution for this is cloud 
computing [3]. The department of Information Technology is in cooperation with Hewlett-
Packard implementing a cloud system with the purpose of using the system to provide their 
employees, researches, teachers etc., with easy accessibility to the resources the University 
has to offer. The cloud will be hosted on the university’s own servers and maintained by the 
Information Technology department's system administrators. In the first trial period of the 
system, only employees will have access to the cloud.  

Many have heard of the term cloud computing, but what does it really mean to them? How big 
is this gap between the expectations of what a cloud system offers and the reality? The 
objective of this thesis is to increase the understanding of how people will react to the new 
system and if they are likely to use it by investigating how much the employees know about 
cloud computing, and how they think the system will affect their way of working by comparing 
the expectations to the actual capabilities of the system. For this reason, part of the thesis will 
also be to explain how the users and administrators can interact and use the system.   

2 Background 

2.1 Cloud Characteristics 

In order to understand the concept of cloud computing, it might be easier to start with the cloud 
itself. A cloud has many characteristics, one of the essential characteristics of clouds is the so 
called On-demand self-service. This means that the consumer can automatically provision the 
computing capabilities as needed without the restriction of having to interact with a human. 
The capabilities are available to the consumer over the network using mobile phones, tablets, 
laptops and workstations. Another characteristic of clouds is Resource pooling, which refers 
to a provider’s use of a multi-tenant model to serve multiple consumers. Different physical and 
virtual resources are dynamically assigned and reassigned according to the consumer’s need. 
The user does not have any control or knowledge of the exact location of the provided 
resources. The use of the resources is transparent to both the provider and the consumer, 
which means that the usage of a resource can be monitored, controlled and reported. This 
allows the cloud system to control and optimize the resource usage, which is known as 
Measured service. Clouds have many other characteristics, some examples are elasticity, 
scalability, security, virtualization. 

The elasticity characteristic refers to the ability to dynamically expand or shrink the computing 
capacity as the user’s needs change. Scalability is the ability to handle growing workloads. 
This means that as the workload grows it is easy to add extra resources, usually in the form 
of hardware. The security of a cloud is very important, a user needs to able to trust that the 
provider can ensure that the user’s data and applications are protected, but it is also a shared 
responsibility. The user can help by, for example, using strong passwords.  Virtualization in 
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turn is the ability to detach applications from the hardware. This is useful when the user wants 
multiple applications to run on the same computer, for example as VMware, or in grid 
computing where multiple computers can be used to run one application.  Multi-tenancy is the 
ability to house multiple users/customers using the same infrastructure, while at the same time 
separating the data [15][13] [28 pp. 20,25][29 pp.40][30 pp. 2].  Of course, there are more 
attributes to clouds, but in my opinion these are the most important ones in order to begin to 
understand what the term cloud means in cloud computing. 

2.2 What is cloud computing? 

In cloud computing applications, software and hardware can be provided as services, often 
through the internet [4]. The user will experience it as an unlimited amount of resources, but 
only pay for what he or she uses [28 pp. 24,26]. This is often called utility computing. Utility 
computing works in a similar way as public utility services, such as electricity, where the user 
is charged for the exact amount used, hence the name [8]. It is important not to confuse utility 
computing with cloud computing; utility computing is a part of cloud computing, but not the 
other way around [4]. Utility computing can be applied in any server environment. However, it 
is not economically efficient if used on a smaller scale, which is why it is often used when large 
amounts of resources are being managed [8]. There are various types of clouds, but a cloud 
that does not include utility computing does not provide cloud computing [4]. The types of 
cloud will be presented in the next section and are illustrated in figure 1.  

 

2.3 Deployment Models 

2.3.1 Private Cloud 

Like the name suggests a private cloud, sometimes called internal cloud or corporate cloud 
[10], is a cloud that provides services only to users within a given corporation and is owned 
solely by that same corporation and it is only accessible from behind the corporate firewall [28 
pp.31,33]. control over how virtualized resources and automated services are operated and 
by whom within the company [9] [10]. In some cases, the cloud can be leased by a third party. 
The corporation still owns the infrastructure but the management of the facility where the data 
centres are located is within the third party. This is called a “managed private cloud”. A “hosted 
private cloud” the infrastructure is both provided and managed by a provider [28 pp. 31]. These 
types of private clouds are adapted for organizations that want to avoid multi-tenancy. There 
is a forth model for a private cloud called “virtual private cloud (VPC)”. Here virtual servers are 
provided on multi-tenant hardware with VPN (Virtual Private Network) [28 pp. 33]. 

2.3.2 Public Cloud 

This kind of cloud offer easy access to computing resources over a network for the public user, 
which means both organizations and individuals [28 pp. 30]. One of the characteristics of a 
public cloud is that the user, may that be organizations or individual users, does not have to 
purchase own hardware, software or supporting infrastructure [9] [12]. From a technical 
aspect, there is little difference between private and public cloud architecture, however it is 
worth to note that these services are provided for a public audience over a network that may 



3 

 

or may not be trustworthy [13]. Most public clouds are therefore used for web server or 
development systems where security is not an issue [28 pp. 30][11].   

2.3.3 Community Cloud 

A community cloud is exclusive for the community which is composed by several organizations 
that share for example security requirements, policy, and compliance considerations. 
Ownership, management and operation of the cloud can be shared by some or all the 
organizations composing the community. But in some cases, a third party is involved. In this 
cloud, only part of the cost savings is accomplished since the costs are spread over fewer 
users than in a public cloud, but more than in a private cloud [15]. This kind of cloud offers the 
same benefits as a public cloud but it is restricted to a specific industry segments and offers 
the same security features as a hosted private cloud. There are two basic types of Community 
Cloud models. In the first one, the Federated model, the members of the community are 
organizations belonging to the same sector. Unused computing resources by one organization 
can be used by one of the other members. The second model, the Brokered model involves a 
third party acting as a broker between the members [28 pp. 35-36]. 

2.3.4 Hybrid Cloud 

A hybrid cloud combines both private and public cloud services within the same organization 
[13] [14]. Hybrid clouds are good for reducing costs and maximising efficiency by using public 
cloud services for all operations where security is not an issue and only using private cloud 
services where it is required for security reasons [28 pp. 34]. With this it is important to make 
sure that all platforms are properly integrated [14]. It is most common for organizations to use 
or create a hybrid cloud by extending their private clouds to manage workloads across data 
centres [9].  
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2.4 Service Models 

IaaS, PaaS and SaaS represent the three models in which a cloud system can be supplied. 
They can be viewed as different cloud computing layers [16]. 

2.4.1 Infrastructure as a Service (IaaS) 

The IaaS service model is a computer infrastructure. It provides hardware, storage, server, 
network and other computing resources. With these resources the customer can build its own 
platforms such as operating systems and applications [15]. The servers and networks are 
usually placed in different data centres, which means that the hardware the customers uses 
can come from servers in different data centres. The user control the infrastructure and is 
responsible for the security aspect of the system, except for the physical security, which is 
handled by the provider [28 pp. 26]. An IaaS model is a suitable model for organizations that 
want to reduce infrastructure costs and want to dynamically be able to scale up or down, thus 
gaining the flexibility to adapt to changing needs and requirements [6][30 pp.3]. IaaS is the 
most expensive of the three service models but it benefits large organizations that need raw 
computing power as they do not need to invest buying new in hardware [28 pp. 26]. 
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Figure 2.3: Deployment 

Figure 1 Deployment models 
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2.4.2 Platform as a Service (PaaS) 

The PaaS is often used for application development. With a PaaS model, all the hardware and 
software the user needs to run or develop applications is provided [29 pp. 41]. The provider 
manages all the underlying cloud infrastructure, this includes servers, networks, operating 
systems and storage [28 pp. 24]. The user only has control over the deployed applications 
[15][30 pp.3]. Instead of buying and installing hardware, operating systems, middleware and 
so on, which an IT-team would have to maintain, the PaaS provider hosts the hardware and 
the software on its own infrastructure and the user can simply log in and start using the 
platform. This is usually done via a Web browser interface. Advantages of the PaaS model 
are that it allows developers to be flexible. They can choose to change or upgrade operating 
system features, and several development teams can collaborate easier on the same project 
[28 pp.25][7]. There are some disadvantages with the PaaS model. The user is very 
dependent on the provider's infrastructure and software, which comes with risks like vendor 
lock-in, provider downtime or if the provider stops supporting a certain programming language 
[7]. 

2.4.3 Software as a Service (SaaS) 

As the name suggest SaaS is a model for software distribution. SaaS services do not require 
cost for servers or software licensing. All applications offered are run on the provider's own 
cloud infrastructure, which includes networks, servers, operating systems and storage. The 
application can be accessed via an API accessible over a network and is maintained by the 
provider. The advantages of the SaaS model are easier administration, automatic updates 
and patch management, all users will have the same version of software, which brings 
compatibility and easier collaboration, and global accessibility [28. pp. 19-20][29 pp. 40][30 
pp.3][5][15] [17]. 

 

3 The cloud system at the Information Technology department 
of Uppsala University 

When I began this thesis, the system being developed and put in place was HP Helion 
CloudSystem 8.1. Since then the system has been upgraded to HP Helion CloudSystem 9. 
The upgrade of the system does not change the conclusion of this thesis since the 
respondents had not interacted with the system. Worth mentioning is that the system is 
planned to be upgraded again to version 10 of the HP Helion CloudSystem in a near future.   

The HP Helion CloudSystem 9 uses CloudSystem Foundation as its core. The CloudSystem 
Foundation is based on the OpenStack cloud software [21]. 

The OpenStack cloud software provides a dashboard from which one can provision and 
manage all the compute, storage and networking resources. The figures below show how the 
different components in the OpenStack software work together.  
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Figure 2 Overview of OpenStack cloud software 

 

 

Figure 3  HP Helion CloudSystem overview 

https://www.openstack.org/software/
http://h20564.www2.hpe.com/hpsc/doc/public/display?docId=c04782709
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Figure 4 Architecture overview 

3.1 Keystone 

The identity service provided by OpenStack is Keystone. It is used for user authentication, 
high-level authorization and support the concept of groups and roles within those groups [22]. 

 

3.2 Glance 

Glance is OpenStack’s Image Service which provides and stores disk or server images. The 
Image Service includes four components: glance-api, glance-registry, a database and a 
storage repository for image files [23, pp. 40]. Together these components are responsible for 
storage, retrieval and processing of the images and their metadata. 
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3.3 Nova 

Nova is OpenStack’s Compute Service and is the core of an IaaS system. It is used to host 
and manage the cloud computing system. It’s in charge of creating, managing and terminating 
virtual machine instances. 

3.4 Neutron 

Neutron is OpenStack’s network service and it manages the Virtual Networking Infrastructure 
as well as the Physical Networking Infrastructure. It allows for tenants to create virtual network 
topologies. Once can build these topologies with the help of services such as firewalls, load 
balancers, and virtual private networks (VPN). With Neutron one is given the abstraction and 
the functionality of networks, subnets and routers. Each network set up needs to have both 
an external and internal network defined [23, pp. 66]. 

3.4.1 External network  

The external networks represent the network that is accessible from outside the OpenStack 
environment. This means that IP addresses on the external network can be accessed by 
anybody on the outside network.  

3.4.2 Internal networks 

A network set up in the OpenStack environment can have one or more internal networks. It is 
to the internal network the Virtual machines are connected. Only virtual machines connected 
to the same internal network, or those residing on subnets connected to a similar router, can 
access each other. By default, all the internal networks in the cloud are closed, one must 
explicitly tell the system that networks can access each other. 

3.4.3 Access form/to the outside  

In order to access virtual machines in the OpenStack environment routers are put in place. A 
router connects to a network through a gateway and can connect to several subnets via 
interfaces. A router in the OpenStack environment has the same functionality as a physical 
router, meaning that if subnets are connected to the same router they can access machines 
in other subnets. All machines in these subnets can access the outside network through the 
router gateway. 

If one wants to be able to directly access a virtual machine from the outside network one can 
associate external network IP addresses with ports to the virtual machine [23, pp. 66]. 

Figure 6 shows an example of a network topology. In the figure one can see how an internal 
network is connected via a router to the external network. However, for security reason, to 
access the external network, one must be connected to the university’s own network. This 
means that one can only access the cloud on premise. If one wishes to be able to sit 
elsewhere, for example at home, one must use VPN to be able to connect.  
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Figure 5 Network topology 

3.5 Cinder  

Cinder is OpenStack’s Block Storage service. Cinder also offers an infrastructure used for 
managing volumes, including volume snapshots and volume types, and interacts with Nova in 
providing volumes for instances [23, pp.96]. The Block Storage service accepts API request 
that it routes to cinder-volume. Cinder also provides a scheduler, who’s task is to optimally 
select the node on which to create a volume, as well as a backup service for any type of 
volume. In other words, cinder virtualizes the management of block storage devices and 
provides end users with a self-service API to request and consume those resources. The user 
does not need to know where their storage is deployed or in what type of device.  

3.6 Swift 

Swift is OpenStack’s Object Storage service. Its purpose is to store and retrieve data over 
HTTP. Applications using this service store and retrieve data objects, sometimes called data 
blobs, in Object Store through an industry-standard HTTP RESTful API [23, pp. 108]. The data 
in the Object Storage system in organized in a hierarchy; Account, Container, Object [27]. 
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3.7 Heat 

Heat is part of OpenStack orchestration program, which’s purpose is to manage the entire 
lifecycle of infrastructure and applications in OpenStack clouds. With the help of templates, 
Heat implements an orchestration engine to launch multiple cloud applications. These 
templates are in the form of text files that can be treated like code. 

3.7.1 Heat templates 

 A Heat template is human readable and writable, it describes the infrastructure for a cloud 
application. The infrastructure includes information about resources such as servers, floating 
IPs, volumes, users and security groups. Relationships between these resources can also be 
described in a template. For example, a volume is connected to a specific server. The template 
allows Heat to make sure that all the different parts of the infrastructure are created in the 
correct order and then launches the application [24] [21]. In the cloud system at the IT-
department at Uppsala University two template formats are supported. The first one is Heat 
Orchestration Template (HOT) and the other one is AWS CloudFormation (CFN) [21]. 

3.8 Ceilometer 

Ceilometer is a part of OpenStack’s Telemetry project. The purpose of this project is to be 
able to collect data on the utilization of the physical and virtual resources composing deployed 
clouds. The collected the data is then used for continuous retrieval, analysis and to trigger 
actins when predefined criteria are met. It is Ceilometer’s task to efficiently collect, normalize 
and transform the data produced by OpenStack’s different services. The collected data will be 
used to create different views and help solve various Telemetry use cases [26].  

3.9 Horizon 

Horizon is the cloud dashboard, a web based user interface, where the user can manage 
services such as Nova, Swift, Keystone etc. Users can provision resources within the limits 
set by administrators [25].  

3.9.1 User 

When using horizon, the dashboard of a user and administrator will look different. For a user, 
the Horizon dashboard shows an overview of the status of the usage of the resources. The 
user also has menu to the left that allows the user to navigate to a more specific view of for 
example instances, volumes and images 
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Figure 6 User's dashboard overview 

Figure 6 shows the instance overview of a user. To create a new instance, the user needs to 
click in the “Launch Instance”-button located in the “Instances”-view. The user must choose a 
name for the instance, a flavour, how many instances to start and what boot source to use. It 
is possible to boot the instance from an image, a snapshot or a volume. Figure 7 shows a user 
that chose to boot from an image and must then make the choice of which image to use. The 
user must also choose which network the instance should connect to. Once the user is 
satisfied, the user can launch and thus starting the creation of the instance(s). Figure 8 shows 
how it can look like when a user has several instances running. 

 
Figure 7 Instance creation 
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Figure 8 Created instances 

3.9.1.1 Accessing Instances 

Once a new instance has been created, it can be access in different ways. The user can 
choose to click on a specific instance in the overview, figure 8, and more information about 
the chosen instance will be shown. From here it is possible to access the instances by clicking 
on the “console”-tab. How this console gives the user access to the instance depends on the 
type of instance created. If the instance is running Ubuntu VM the console will be a terminal 
with which instance can be used, figure 9. For a VM running windows, a console displaying 
the same view of a normal computer running windows will be available, figure 10. Assuming 
that the instance has been set up correctly, with a certificate, it is now possible to start working 
with the instance. As mentioned in section 3.4, to make the instance accessible from the 
external network it needs to have a floating IP and set up the connection between the external 
network and the internal network within which the instance resides. 
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Figure 9 Ubuntu console

 

Figure 10 Windows console 

3.9.2 Administrator 

The Horizon dashboard of an administrator is slightly different form a user’s. An administrator 
has an overview of all the projects, users, flavours etc. An administrator can set up new 
projects, add users to projects, assign these users with roles within the project and allocate 
resources to the project. The project resources are for example how many virtual machines is 
the project allowed to run, which images and flavours that are available, how many floating 
IPs addresses available and so on. 
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Figure 11 Administrator overview 

3.9.3 User portal 

Due to some complications when upgrading the system, the user portal is currently not 
available for use. The idea with the user portal is to make it even easier for users to get and 
use the resources they want. It can be compared to a web shop were all the product come 
already assembled as opposed to the Horizon dashboard were the user must build the 
product. 

 
Figure 12 User portal 

4 Method 

Due to the nature of the study, where the purpose is to form a general understanding of how 
the employees view cloud computing and their experience of the subject, the appropriate 
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approach was to conduct a qualitative study. Qualitative studies often involve just a handful of 
people. Since it is meant to collect information about the perception people have about a 
certain subject, it is hard to show the results quantitatively. The data collected is therefore 
illustrated by words and descriptions, qualities. The purpose of a qualitative study is almost 
always to obtain information that is as broad and accurate as possible. It is common to use 
semi-structured interviews with one person at a time in a qualitative study [20]. In this study, I 
interviewed 13 employees, four women and the rest were men, at the Information Technology 
department. Among these 13, five were professors, which means both researcher and 
university lecturer, five lecturers, one senior lecturer and two researchers. Those are their 
titles at the university, but they all work or have worked with both teaching and research at 
Uppsala University. The working experience of these 13 respondents varied from 4 up to 40 
years of working experience.   

4.1 Semi-structured Interviews 

I chose to conduct semi-structured interviews because the objective was to learn the 
respondent’s perception of cloud computing without me influencing them. A semi-structured 
interview allowed me to prepare a sequence of open-ended questions that were posed to all 
the respondents [18] [19] [20]. This kind of interview also lets the conversation flow in a more 
natural way [20].  Because the questions are open-ended, semi-structured interviews are often 
recorded and later transcribed to be analysed, this allowed me to be more engaged during the 
interviews and avoid having to take notes [18]. One of the advantages of this method is that it 
allows discussing questions in detail and depth, but this also brings an obvious disadvantage. 
It also makes it difficult for me, the interviewer, to control that all interviews are carried out in 
the same way. Another challenge for me as interviewer was to not give one respondent more 
information than I give to another or to give unconscious signals. 

 4.2 Analysis 

In order to analyse the interviews, they were first transcribed. Each transcribed interview 
equals a text document, from which it can be hard to obtain information. It was relatively easy 
to understand whether a respondent had a positive view of the system or not. In order to obtain 
more conclusive results, it was important to understand why the view was bad or good. Were 
they interested in using the system? If yes, what made them want to use it? If no, why not? 

To make a proper analysis on the transcribed interview, each document was analysed in three 
steps.  

4.2.1 Step one 

The interviews were structured in a way that made it possible for the conversation to go on in 
a natural and fluent manner, but all the interviews were based on the same questions showed 
in figure 13. The first step was therefore to try to divide each document by these base 
questions. Then each answer was carefully read through to find keywords. In this analysis, I 
use the term “keywords” for words that the respondents used when expressing a personal 
opinion about the cloud system being developed.  
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Figure 13 Base questions 

4.2.2 Step two 

As shown by the base questions, the purpose of the interviews was, aside from investigating 
how much the respondents know about cloud computing and what they expect from it, to get 
a better understanding about how people felt about the new system.  

The first step towards finding keywords was to identify all the words that the respondents use 
to describe cloud computing in general. Since all the respondents were asked to describe what 
cloud computing meant to them, these words were easy to identify. The entire document of 
the transcribed interview was read through thoroughly to find all the words a respondent used 
to describe a cloud system. I call these words descriptions because they represent how the 
respondents perceives a cloud system. Figure 14 shows all the words used by the 
respondents. These descriptions could then be used as to identify the expectations the 
respondents might have on the system. The question “How do you think the cloud system will 
affect your way of working”, the last question right side of the flow in figure 13, was meant to 
make the respondent express their opinion about the system in search for answers to the 
questions posed above. With the descriptions telling me what the respondents considered to 
be cloud computing and the answers from said question, I was able to find the keywords. 
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4.2.3 Step three 

In a qualitative study, the main goal is to be able to describe, in a coherent manner, the 
perception of the test subjects about a certain subject. From step two I had my keywords, now 
I had to find a pattern or theme that would allow me to answer the questions posed above. 
When reading through the transcribed interviews I found that I already had the answer to the 
first question, all respondents had directly answered whether or not they would use the 
system.  

As stated earlier, the keywords represent words used by the respondents when expressing 
an opinion about the new system, which means that by analysing how and in which context 
the respondents used the keywords, I would be able to answer the last two questions.  

What I discovered was that certain keywords were used a lot when the respondent had a 
positive or a negative view on the system.  Form that I could draw a conclusion as to what 
about the system made the respondents want to work with it, and what aspect of it that the 
respondents worried about. 

5 Results 

The study showed that every single one of the 13 respondents knew what cloud computing is, 
although the extent of the knowledge varied. Ten out of 13 consciously uses some form of 
cloud computing. The descriptions of cloud computing from the respondents varied from very 
general to more specific examples.  

Table 1 shows a short summary of each respondent’s answers to the base questions, and 
figure 14 illustrates a summary of the words found in step two of my analysis method. All the 
words in figure 14 cannot be found in table 1, this is because certain words were used in an 
explanation that was too long to put in the table. The purpose of this table is to give an idea of 
what and how the respondents answered, so the answers seen in the table are not the 
complete answers. 
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Table 1  Summary of answers given by the respondents 

Respondent What is cloud 
computing to you? 

Do you use any 
form of cloud 
computing? 

How do you think the cloud system 
will affect your way of working? 

1 The possibility to run 
things in parallel, another 
environment. 

No Does not think the system will 
affect or change the way of 
working.  

2 Remote services, 
Computing power 

Not really Can see great potential in using it 
for teaching purposes. 

3 Remote computing 
resources such as 
storage and 
computing power. 

Some apps on 
phone are 
probably 
connected to 
cloud services 

If computing power is available, it 
could be interesting for research 
and teaching. 

4 Resources, storage 
and computing for 
example, accessible 
via a network. 

Storage services It would be useful for teaching, 
storage services would be useful for 
my work. 

5 Utilizing computer 
resources that are 
accessible from 
different locations 

Google docs, 
Dropbox 

Depends on how safe and stable 
the system is. Computing power 
could be useful in research. 

6 Services that I can 
access via a portal of 
some kind, the 
location of the 
services is unknow to 
me 

Google drive, 
Ipad that 
synchronizes 
with my 
computer 

A local alternative to Google drive 
would be very useful, teaching 
would in some way be easier and 
more flexible.  

7 Access to computing 
power, could be 
remote 

No Could be interesting to perform 
heavy computations in research.  

8 To run programs and 
have data somewhere 
else than the specific 
terminal you are 
sitting by 

Google drive Doesn’t know the system, cannot 
answer 

9 Not having to have a 
big computer to be 
able to run all 
programs 

Cloud storage, 
Dropbox, but 
not cloud 
computing 

Not sure, doesn’t know how the 
system works. 
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10 Distributed 
computers 
somewhere that save 
or run all my files, 
data, programs etc. I 
can access it through 
a simple interface via 
internet. 

Google drive Definitively, a local alternative to 
Google drive would be very useful 
in both work and teaching 

11 
 
 
 
 
 
 

 

Tools and programs 
which allows you to 
use computers in a 
distributed manner, 
where you don’t 
quite know where 
data and 
computations are 
made.  

Have developed 
cloud solutions, 
but I don’t really 
use any myself. 

If everything works properly it could 
be useful for both work and 
teaching 

12 Computational 
resources, not 
owning the hardware. 
Using the services 
through internet and 
having someone else 
managing the 
architecture. 

Dropbox, Google 
docs, remote 
servers 

It is not clear to me what the price 
is, I needed some servers while 
back, after talking with the system 
administrators and doing some 
research, some external services on 
the internet seemed better.  I’m 
quite sceptical about this.   

13 I use a lot of cloud 
storage, you can also 
make use of 
computing power 

Dropbox, Google 
drive 

I don’t know this system, but what I 
would want is a solution 
corresponding to Google drive 
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Figure 14 Descriptions used by the respondents 
5.1 Patterns 

The analysis of the transcribed interviews revealed some distinct patterns. When a respondent 
had a positive attitude towards the system, i.e. could see themselves using the system or saw 
benefits of such system, they used words such as “computing power” and “storage”. It is not 
difficult to understand why computing power is of interest. Many of the researcher’s projects 
or research areas require equipment that can perform heavy computations, sometimes too 
heavy to run efficiently or at all on a normal laptop. 

Table 2 Keywords associated with the system 

 

 

Mostly the interest with storage was because of the sensibility of data. It is not always legal to 
store data in a public manner such as Dropbox or Google drive. Thus, having a secure private 
cloud to store sensitive data is the perfect solution. 

When it comes to the words in the negative column in table 2, 2 of 13 respondents expressed 
concerns about the security and stability of the cloud. Who will be able to access what and 
how does the access occur? Looking at similar clouds with less restrictive access, the 
respondent’s concerns are understandable. Clouds that are accessible from any network are 
more exposed to attacks and therefore less secure. The stability of the cloud was also a 
concern, which is not a surprise. No one wants to risk losing important data or work. They 

Positive Negative 
Computing power Uncertainty 

Storage Security 
 Stability 
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thought that it was important for the system to work well and be tested before opening it up for 
all the employees at the university. If the system was unstable when people began to use it, it 
would most probably make people feel negative towards the system. This is important to take 
into consideration as more people start using the system, especially with the system upgrade 
coming up. For 4 of the respondents, it was the lack of knowledge about how this system 
would work that made them feel like they could not give an answer to the question if they 
would use the system once it was ready. Although this is not a negative response to the system 
itself, it suggests that more information about the system needs to reach the future users. 

The reason for dividing these keywords into two different groups, one positive and one 
negative, is that when the respondents used the words “computing power” and “storage”, they 
were saying that those features were of interest to them and made them interested in using 
the system, thus these keywords represent what they expect or want the system to provide 
them with. The negative group contains the keywords the respondents used when expressing 
concerns about the system, aspects that made them very reserved towards using the system. 
The words security and stability are not negative qualities, on the contrary, they are two 
important qualities to a cloud system. Due to the importance of these to qualities in a cloud, it 
is not surprising that they are the subject of concern for two of the respondents. 

5.2 Expectations  

This section will present the expectations the respondents have on the system and how those 
are meet by the system. 

5.2.1 Storing, sharing and collaboration 

A part from storage and computing power, 6 out of the 13 respondents said they used cloud 
applications such as Google drive and Dropbox, 3 of the remaining said they use cloud 
computing for storage but did not specify which kind of storage. Convenience was the reason 
for using services such as Google drive and Dropbox, it is easy to store and access data. In 
particular, the ease of collaboration using Google docs was appreciated by many of the 
respondents. The problem with Google docs is that it is not legal to store sensitive data, either 
for researchers or teachers. They hope that there is a good alternative within in the new cloud 
system. 

5.2.1.1 Filr 

The cloud system offers an application called Filr. It offers the possibility of storage and to 
some extent collaboration. With a Filr account a user can store data such as documents, 
images and so on, and access it from anywhere. Filr is the only part of the cloud that is 
accessible from outside the university’s own networks. With Filr it is possible to share files or 
even entire file-areas. When sharing a file, all the collaborators can access and edit that file. 
However, if several collaborators edit the file and then try to save it again at the same time, 
the users will encounter version conflicts on the edited document. The system administrators 
plan to add the desired collaboration functionality to the cloud. If that will happen as an 
extension to Filr or as another application is not clear.  

5.2.2 Resource utilization 

The concept of cloud computing means that users can use what they need for as long as they 
need it without having to buy new and expensive hardware, the user simply pays for what 
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he/she uses. Only one of the respondents asked about how the system would work in terms 
of payment. Would it be free to use or how would the user pay for the resources he/she 
utilizes?  

At the moment, the system is up and free to use. As shown by figure 11, it is being used for 
some projects at the university already. The system administrators are planning to, in a near 
future, introduce a system for payment. Much like existing payment systems used by Amazon 
for example, but cheaper. When a research project or a course requires more machines, or 
another type of machines than those available, a user can get it from the cloud instead of 
having to buy new expensive hardware that will later go unused. 

5.3 Who will use it? 

The last question asked of each respondent during the interview was how they thought the 
system would affect their way of working. The answers to this question were not easy to simply 
put in a “yes” or “no” category. I found that in order to show the result in the most truthful way 
possible was to show it in two tables. The last base question, shown in figure 13, prompted 
the respondent to say if and how they would use the system. Therefore table 2 shows in which 
area they would use the system. Based on the interview with each individual respondent and 
my knowledge of the system, table 3 shows if I think a respondent will use the system and in 
which area. In the case that I don’t think the respondent will use it, it shows why not if I think I 
know why. 

Table 3 Usage of the system according to the respondents themselves 

Respondent  No Cannot answer In teaching In 
research 

Both research 
and teaching 

1      
2      
3      
4      
5      
6      
7      
8      
9      

10      
11      
12      
13      

 
Table 4 Usage of the system according to me 

Respondent  No In 
teaching 

In 
research 

Not in 
teaching, 
expects 
Google drive 
functionality 

Not in 
research, 
expects 
Goolge drive 
functionality 

Don’t 
know 

1       
2       
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3       
4       
5       
6       
7       
8       
9       

10       
11       
12       
13       

 

The respondents in the “Cannot answer” -category in table 2 can be further divided into 2 
separate groups. Three of the four are the respondents that said they did not know enough 
about the system. The other one said that the price and how the system would work was 
unclear. I chose to put them in the “Cannot answer” category because their answer does not 
give a clear “yes”- or “no”-answer that fits into any of the other categories.  

The respondent that would use the system only for teaching purposes also expressed 
interest in using it for research but thought it would not be possible since he/she wanted to 
be able to work outside the university’s network and sometimes completely without a 
network connection. The respondents that said they would use it in their research, were 
mostly interested in using computing power. In the last category, both teaching and 
research, the interest points were computing power, storage and Google drive functionality. 
The last point, Google drive, was mentioned by several respondents, which is why I decided 
to make table 3. I think of table 3 as representation of how I think the system will meet the 
respondents’ expectations. Note that table 3 is solely based on the needs the respondents 
expressed to me during the interview and the real capabilities of the cloud, I am not taking 
into account course/research budgets, the time and effort the respondents would have to put 
in to set up what they need in the cloud and so on. 

There are a couple of differences between the two tables. Respondent number 6 thought 
that the system would be useful for both research and teaching, but since the respondents 
expected the system to have the same functionalities as Google drive, I do not think the 
system will change the way the respondent works. Respondents 8,9 and 12 all said that they 
did not know enough about the system two answer my question about how the system would 
affect their way of working. After listening to what they would be interested in, I think it is 
possible the system could be useful for them in at least one of the areas of teaching or 
research. In the case of respondent 11, who said that the system could be useful for both 
research and teaching, I did not quite understand what the respondent wanted or expected 
from the system, which is why there is an “I don’t know”-category. Respondent 10 
considered the system to be useful in both areas, but when it came to teaching, she/he was 
only interested in Google drive functionalities, which is why I think this respondent would 
only use the system for research. Google drive was also the only interest for respondent 13, 
so I think it is unlikely he/she would find the system useful.  
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6 Related work 

A similar study was conducted by two students, Mattias Andersson and Christopher 
Ludvigsson, at Uppsala University in 2011. In their study “Cloud computing, Lärplattform i 
molnet” [1] they investigated the differences in renting a learning management system as a 
cloud service from a provider and having a learning management system installed on own 
servers. To do this they conducted a case study at Uppsala University and Dalarnas University 
where they compared Ping Pong, Fronter and Studentportalen, they are all different types of 
learning management systems.  

Ping Pong is installed and maintained on Uppsala University's own servers and Dalarna 
University College rents Fronter as cloud computing services from a provider in Oslo.  

 To do this investigation they interviewed Mia Lindegren, head of department at Uppsala 
Learning Lab, ULL, and Ragnar Olafsson, development manager for the digital learning 
environment at IKT- education centre for the Dalarna University College. 

A learning management system, LMS, installed on the university’s servers and one hosted by 
a provider ensures the same functionality. One problem with having a provider host the LMS 
is that the organization is not free to make the changes or develop the LMS as university might 
wish. This problem in non-existent if the organization hosts the LMS on its own servers, like 
Uppsala University with Studentportalen and Ping Pong. Here the problem was found to be 
insufficient resources to accommodate to all wishes or ideas of how to improve the system.  

 Both institutions considered the hand-in area, where students can hand in assignments for a 
specific course, to be the best functionality as well as the functionality for administrative tasks 
and easy access to course material at any time.  

 Since Uppsala University hosts both their LMSs on their own servers they have server costs 
apart from the Ping Pong license and the operating cost. The Dalarna University College 
avoids the server cost by having the provider host Fronter. Furthermore, Uppsala University 
has additional development costs for Studentportalen since it's a LMS developed by the 
university itself. 

The Dalarna University College must pay for the license per user, operating costs and storage, 
which is paid by each used gigabyte, in line with the scalability principle in cloud computing. If 
they need more storage, or get more users, the Dalarna University College simply pay for 
more storage and additional users. Uppsala University in turn must invest in new servers and 
thus adding to their operating cost for the new server. 

This study revealed that Uppsala University was open to try using cloud services if it could 
provide good mechanism for user feedback. 

7 Discussion 

In the introduction, I stated that this thesis had two purposes, the first one was to investigate 
if the employees at the Information Technology department knew what cloud computing is. As 
the study was a qualitative study and not a quantitative one, there is no proof that all the 
employees at the department know what cloud computing is. However, the advantage of 
choosing to focus only on employees from this particular department was that they all work in 
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the same field, Information Technology. With that in mind and the fact the work experience of 
the participants of this study ranged from four years up to around 40 years makes this group, 
in my opinion, a good representation of the employees at the department. There are of course 
employees working in administration at the department, but none of them were part of the 
study since the systems primary user-group was teachers and researchers.  

The second purpose was to investigate what expectations the employees had on the system 
and whether or not they would use it. This part turned out to be more difficult, first of all 
because 4 out of the 13 could not answer at all, which means that almost a third of the 
respondents were not able to give me information from which to draw conclusions. On the 
other hand, the respondents, including the four that were not able to answer, did give me 
specific examples on functionalities they expected or wanted the system to have. Worth 
mentioning is the fact that the respondents did not all work in the same area within Information 
Technology, so it would be expected that someone who works in a cloud related field would 
know more about cloud computing than someone who does not. This could affect the 
perception of possibilities and problems the respondents saw with this cloud system. That 
could have been an interesting aspect to take into account in the analyse of the interviews.  

In theory, semi-structured interviews are a good method for a study, the downside of the 
method is that it is difficult to control the interviews and to make sure that all the respondents 
get the exact same information from me. Since it was my first time using this method, I could 
have unknowingly given tiny hints or bits of information to one of the respondents and not to 
another, making the interviews even more different. Luckily all of the respondents knew what 
cloud computing was, which meant that I did not have to resort to the left side of figure 13. 
Trying to make a respondent understand what cloud computing with only the examples of 
figure 13 would have been very difficult and the risk of me giving different bits of information 
to each respondent would have been even higher. The idea of the examples on the left side 
of figure 13 was to try and visualize the concept of cloud computing without me having to say 
too much about it and thus influencing the respondent. It is important to note that mail and 
internet are not the same as cloud computing, it is arguable that the examples could have 
been better chosen. 

8 Summary 

8.1 Conclusions 

The study revealed that all the respondents know and understand the concept of cloud 
computing, which in my opinion is an advantage since it would be more difficult to introduce a 
system that was completely unknown. One drawback for the study was the fact that 3 
respondents said they did not know enough about the system to answer my questions 
regarding it. This resulted in less results from which I could draw reliable conclusions. In 
addition, two other respondents were sceptical towards the system due to concerns about the 
stability and security of the cloud, shown in table 1. One conclusion might be that in order for 
people to want to use the new system, they need to be given more information about how the 
system works and how the security of the system works. 

As shown by the results of the study, three of the respondents expect or want a system that 
has a similar functionality to Google drive. At this moment in time the system does not have a 
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functionality that can be compared to Google drive, the closest service that the system 
provides is Filr, but in my opinion it does not quite live up to the expectations. I think it is 
reasonable to assume that the respondents that were only interested in such features will not 
be interested in the cloud system. On the bright side, table 2 gives the impression that at least 
8 out of the 13 respondents could be potential users. I say potential because the respondents 
only answered from how they thought the system would work, without having had the 
opportunity to see and try the system for themselves. Although in my opinion, shown by table 
3, up to 9 of the 13 could potentially make use of the system. Table 3 also shows that in most 
cases, the reason some respondent probably will not use the system is due to the lack of 
Google drive functionality. As mentioned earlier, the system administrators are planning to 
add the desired functionality to the system. Once that functionality is added, I think that more 
people will be interested in using the cloud system. 

8.2 Future work 

As 8 of the respondents that said they would use the system also had an idea about in which 
area they would use it, it would be interesting to do a follow up study to investigate how many 
of the employees at the Information Technology department are currently using the system 
and how they are using it. It could also be interesting to know for a fact if the system was what 
the respondents expected it to be or if it in some way changed their view of what a cloud 
system is. The results of the study could have been completely different if other departments 
would have been part of the study. Since the goal is for more departments, the department of 
Mathematics for example, to make use of the system, it could be interesting to conduct a 
similar study at the other departments. 
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