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Abstract 

Xamarin, a cross-platform development framework, was used in this project for the 

development of a proof-of-concept mobile client application for an existing intranet solution. 

The intranet consists of Microsoft SharePoint components and is a pre-assembled product 

produced by the requestor of this project; Sogeti. To fetch the intranet’s data, a web API was 

implemented as an intermediary between the mobile application and the intranet. 

The Xamarin application targets three different mobile platforms including iOS, Android 

and Universal Windows Platform, and since Xamarin allows for shared logic between 

different operating systems, this approach was adopted to the greatest extent possible. 

However, during the development of the project several problems were encountered that 

prompted platform-specific implementations. For example, the user authentication process 

needed to be implemented in a platform-specific manner in the client application and some 

parts of the graphical user interface needed to be adapted to each individual platform as well. 

Even though the development of the applications was not completely finished, four out of 

seven of the original requirements set forth by Sogeti at the beginning of the project were 

achieved. These fulfilled requirements include, among other functionality, the implementation 

of displaying news articles and attention messages from a user’s specific intranet solution. 

Overall, the project was found to be successful, especially with regard to evaluating how well 

Xamarin and cross-platform development works with these kinds of mobile applications. 



 

 vi 

 

We would like to thank our supervisor at Karlstad University, Kerstin Andersson, for 

giving us helpful feedback and encouragement during the writing of this thesis. We would 

also like to acknowledge Mats Persson and Anders Waller at Sogeti for providing helpful 

advice and assistance during the development of the project. Also, a final thanks is due to 

everybody else working at the Sogeti office for giving us this opportunity.



 

 vii 

Contents 

1 Introduction ....................................................................................................................... 1 

1.1 Project requestor - Sogeti ........................................................................................... 1 

1.2 Motivation and goal ................................................................................................... 2 

1.3 Specification of functionality .................................................................................... 2 

1.4 Summary of results .................................................................................................... 3 

1.5 Report outline ............................................................................................................ 3 

2 Background ........................................................................................................................ 5 

2.1 Overview .................................................................................................................... 5 

2.2 Front-end development .............................................................................................. 7 
2.2.1 Xamarin.................................................................................................................................... 7 
2.2.2 Xamarin.Forms ........................................................................................................................ 8 
2.2.3 MVVM ................................................................................................................................... 10 

2.3 Back-end components .............................................................................................. 10 
2.3.1 Sogeti Intranet Foundation ..................................................................................................... 11 
2.3.2 Microsoft Azure ..................................................................................................................... 12 
2.3.3 Azure AD ............................................................................................................................... 12 
2.3.4 Office 365 .............................................................................................................................. 13 

2.4 Web API .................................................................................................................. 13 
2.4.1 ASP.NET Web API ................................................................................................................ 13 
2.4.2 JavaScript Object Notation .................................................................................................... 13 

2.5 Development environment and tools ....................................................................... 14 
2.5.1 Visual Studio .......................................................................................................................... 14 
2.5.2 Mac build host ........................................................................................................................ 14 

2.6 Problem areas ........................................................................................................... 14 
2.6.1 Xamarin and cross-platform development ............................................................................. 14 

2.7 Chapter summary ..................................................................................................... 15 

3 Design ............................................................................................................................... 16 

3.1 Overview .................................................................................................................. 16 

3.2 Front-end design ...................................................................................................... 17 
3.2.1 Code structure ........................................................................................................................ 17 
3.2.2 Storyboard .............................................................................................................................. 19 

3.3 Web API design ....................................................................................................... 23 

3.4 Motivation of design choices ................................................................................... 24 



 

 viii 

3.5 Chapter summary ..................................................................................................... 25 

4 Implementation ............................................................................................................... 26 

4.1 Front-end implementation ....................................................................................... 26 
4.1.1 Xamarin.Forms Views ........................................................................................................... 28 
4.1.2 A typical navigation flow ....................................................................................................... 30 
4.1.3 ViewModels ........................................................................................................................... 38 
4.1.4 Interaction with API ............................................................................................................... 40 
4.1.5 Authentication ........................................................................................................................ 42 

4.2 Web API implementation ........................................................................................ 45 
4.2.1 SIF architecture ...................................................................................................................... 45 
4.2.2 Integration with SIF ............................................................................................................... 47 

4.3 Chapter summary ..................................................................................................... 49 

5 Result and evaluation ...................................................................................................... 50 

5.1 Overview .................................................................................................................. 50 

5.2 Front-end implementation evaluation ...................................................................... 52 
5.2.1 Changes to original storyboard .............................................................................................. 52 
5.2.2 Working with Xamarin/Xamarin.Forms ................................................................................ 52 
5.2.3 Authentication with Azure AD .............................................................................................. 55 

5.3 Web API implementation evaluation ....................................................................... 56 
5.3.1 General challenges ................................................................................................................. 57 

5.4 Chapter summary ..................................................................................................... 57 

6 Conclusion ........................................................................................................................ 59 

6.1 Project evaluation .................................................................................................... 59 

6.2 Future work .............................................................................................................. 60 

6.3 Concluding remarks ................................................................................................. 61 

References ............................................................................................................................... 62 

Appendix A Project specification ..................................................................................... 68 

Appendix B Xamarin.Forms Page example .................................................................... 75 

Appendix C NewsViewModel.cs ....................................................................................... 78 

Appendix D GetNewsAsync method ................................................................................ 83 

Appendix E JSON-strings ................................................................................................. 84 

Appendix F Web API methods used for retrieving news from SIF .............................. 86 
 



 

 ix 

List of Figures 

Figure 1 Original, graphical specification of a Xamarin application for a SIF SharePoint-

solution. .......................................................................................................... 6 

Figure 2 Graphical description of a cross-platform-developed application for Windows 

10, iOS and Android using the Xamarin framework. .................................... 7 

Figure 3 Five different Xamarin.Forms Pages
11

. ................................................................ 8 

Figure 4 Seven different Xamarin.Forms Layouts
12

. .......................................................... 9 

Figure 5 Graphical description of the MVVM design pattern showing recommended 

connections between each component. ........................................................ 10 

Figure 6 Graphical description of the application’s back-end components and their 

relationship. .................................................................................................. 11 

Figure 7 SIF start page including news, social media functionality, document 

management, attention messages etc. .......................................................... 11 

Figure 8 A general graphical description of the project's design and code structure. ....... 17 

Figure 9 High-level overview of components in the SIF client application code solution.

...................................................................................................................... 18 

Figure 10 Navigation flow from splash screen to the login screen and also, navigation 

from login screen to the start page of the specific company's’ SIF-solution.

...................................................................................................................... 20 

Figure 11 Navigation between the different tabs containing data from the two SIF-

modules News and Attention messages and also, navigation from the News 

module to a chosen news article. ................................................................. 21 

Figure 12 Navigation to a page for filtering news articles from the news module tab, also 

a portrait of how the side menu was designed and how it could be used. ... 22 

Figure 13 Original design idea of the web API components and their relationships with 

remote applications and services. ................................................................ 23 



 

 x 

Figure 14 Graphical description of the shared Visual Studio projects for the client 

application. The boxes inside the projects are representing folders in the 

actual Visual Studio solution. ...................................................................... 27 

Figure 15 MVVM implementation with notifications and data binding. .......................... 29 

Figure 16 Graphical descriptions of navigation possibilities. The “outer-boxes” display 

the different namespaces or types for the “inner-boxes”. The text marked in 

black can be either methods or properties. ................................................... 31 

Figure 17 Navigation from splash screen to login screen, ending on the start page of the 

application. ................................................................................................... 32 

Figure 18 Navigation from start page to news list (top) and further navigation to a 

selected news article. Also, navigation from start page to attention messages 

(bottom)........................................................................................................ 33 

Figure 19 Navigation from start page to news filter page (top) or side menu (bottom). .. 35 

Figure 20 Relevant parts of SIF, as contained within a SharePoint solution. ................... 45 

Figure 21 Depiction of application structure at the end of the project described in this 

report. ........................................................................................................... 50 

 

  



 

 xi 

List of tables 

Table 1 Original specification of functionality. .................................................................. 2 

Table 2 Original specification of optional functionality. .................................................... 3 

Table 3 SIF news entity and its fields, combined with explicit explanations. .................. 46 

Table 4 SIF attention message entity and its fields, combined with explicit explanations.

...................................................................................................................... 47 

Table 5 Original functional requirements with the final status for this project. ............... 51 

Table 6 Original, optional functional requirements with the final status for this project. 51 

Table 7 Alterations from original design portrayed by the storyboard in section 3.2.2.... 52 

 



 

 xii 

Listings 

Listing 1 Data binding example with a Xamarin.Forms Label ......................................... 29 

Listing 2 Method ArticleCellWasTapped declared in NewsListPage code-behind class . 34 

Listing 3 FilterOnClick method declared in the NewsListPage code-behind for pushing 

modal category filter page. .......................................................................... 35 

Listing 4 DoneClick method declared in FilterByCategoryPage code-behind for popping 

modal category filter page. .......................................................................... 36 

Listing 5 Method NavigateTo in MasterPage.cs managing the navigation of the side 

menu. ............................................................................................................ 37 

Listing 6 Method CreateGlobalMenu adding events to the menus ItemSelected-

EventHandler. .............................................................................................. 37 

Listing 7 Method FetchAllNewsAsync declared in the class NewsViewModel.cs. ......... 38 

Listing 8 Method PopulateListOfNews declared in the class NewsViewModel.cs. ......... 39 

Listing 9 Method CreateWebViewContent declared in the class NewsViewModel.cs. ... 39 

Listing 10 FetchAllMessagesAsync declared in the class 

AttentionMessagesViewModel.cs. .............................................................. 40 

Listing 11 INewsRepository interface declaration. ........................................................... 41 

Listing 12 Part of the class NewsManager.cs. .................................................................. 42 

Listing 13 Declaration of the interface IAuthenticator. .................................................... 43 

Listing 14 Method AuthenticateUser using the Xamarin.Forms DependencyService. .... 44 

Listing 15 NewsManager constructor and member variables. .......................................... 48 

Listing 16 Method GetSiteContext declared in SIFManager.cs. ...................................... 49 



 

 1 

1 Introduction 

This project involved cross-platform development of a proof-of-concept application for three 

different mobile platforms including iOS, Android and Universal Windows Platform (UWP) 

using the Xamarin framework. The application was intended to serve as a front-end to a back-

end consisting of a web Application Programming Interface (API) fetching data from a 

specific type of intranet composed by components from Microsoft SharePoint. The intranet is 

an existing product named Sogeti Intranet Foundation (SIF), which is developed and sold to 

business customers by the requestor of this project; Sogeti. The development of a web API 

that communicates with a company’s SIF solution was also a part of this project. 

Currently SIF is only accessible via web browsers, hence the wish to create native mobile 

applications able to access the intranet solution as well. By including a mobile application in 

the original SIF-offer to Sogeti’s customers, the customer value and relationships could be 

increased and strengthened.  

In section 1.1, the project requestor Sogeti is described briefly, while the purpose and goal 

of this experiment is explained in greater detail in section 1.2. Section 1.3 brings up the 

original functional requirements requested by Sogeti and section 1.4 gives a summary of the 

final results of the project. Finally, a report outline is presented in section 1.5 to give an 

overview of this report. 

1.1 Project requestor - Sogeti 

A subsidiary of the Capgemini consolidation, Sogeti is an internationally spanning consulting 

corporation
1
. Sogeti delivers solutions and services within the information technology area to 

customers that operate in a variety of different business areas. The company employs more 

than 20 000 professionals across its organization, and allows its local branches to function as 

self-governing units. To ensure a well-functioning transfer of knowledge between all of its 

standalone local units, Sogeti utilizes various channels of internal communication within the 

company, such as the platform TeamPark. 

TeamPark is a form of social networking and teamwork solution developed by Sogeti
2
.This 

platform allows remote teams and professionals to share knowledge, content and documents 

that are of interest for the company as a whole. The platform was relevant to the SIF-app 
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project, as it was necessary to follow and adhere to certain guidelines and graphical profiles 

when developing Sogeti-specific software. 

1.2 Motivation and goal 

The goal at the beginning of this experiment was to fulfil the requirements (see section 1.3) 

set forth by Sogeti for the implementation of a proof-of-concept mobile application for SIF. 

The application should allow users to either access their company-specific SIF-solution 

through their smartphones or to receive information about SIF if the company did not have a 

SIF-solution installed. Furthermore, by developing or releasing mobile applications for SIF, 

Sogeti signals to their customers that it is continually developing the solution and wants to 

provide extra value to their customers. Nowadays, when information is more or less required 

to be available at any time or place
3
, it is important to provide customers with several means 

to receive their internal enterprise information.  

During the development of the project, the project’s goal slightly changed as several 

problems were encountered. The goal was no longer only to build a proof-of-concept 

application, it also implicitly became about investigating how Sogeti could benefit from 

working (or not working) with Xamarin and cross-platform development in the future. 

1.3 Specification of functionality 

At the start of this project, a quite detailed specification was provided by Sogeti, the full 

version of which can be found in Appendix A. Though the specification was detailed, it was 

more or less made up of wishes of functionality rather than requirements, but there were a few 

features that were expected to be done. These features (or functional requirements) can be 

summarized with the values presented in Table 1. 

Table 1 Original specification of functionality. 

ID FUNCTIONAL REQUIREMENTS 

F1 Authentication with Azure AD 

F2 Start page with dash board 

F3 Present latest news 

F4 Possibility to display news images 

F5 Present latest attention messages 

F6 Filtering options for news list 

F7 Present latest documents 
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If the requirements in Table 1 had been fulfilled within the time available for this project, 

Sogeti had an optional set of requirements of functionality to implement, which is presented 

in Table 2. In Chapter 5, where the results of this project are presented and evaluated, the final 

status of the requirements in Table 1 and Table 2 is presented and motivated. 

Table 2 Original specification of optional functionality. 

ID OPTIONAL FUNCTIONALITY 

OF1 Notifications about new news articles 

OF2 Notifications about new attention messages 

OF3 Implement caching of SIF-data in web API 

OF4 Show Groups module 

 

1.4 Summary of results 

Work on this project has produced three native mobile applications and a stand-alone web 

API which essentially constitute the proof-of-concept solution that was originally requested 

by Sogeti. Four out of seven of the expected and functional requirements that were set forth 

by Sogeti have been fulfilled. However, certain crucial functionality was not implemented due 

to time limitation and other factors, hence the project results also include important findings 

of why this functionality was not possible to implement according to initial plans. An 

example of such a finding is the difficulties with integrating user authentication in a Xamarin 

application. 

1.5 Report outline 

In total, there are six chapters in this report, including: 

 Chapter 1, which contains a short introduction to this project including a project 

description, a presentation of the project requestor, an introduction to the project’s 

functional requirements and a summary of the ending results. 

 Chapter 2, which contains background information required in order to understand 

this report. Different frameworks, tools, design patterns and back-end services used 

for development are introduced. 

 Chapter 3, which contains the original design ideas for the applications developed 

during the project, including the code structure for both the Xamarin client application 
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and the API, together with a storyboard that depicts the flow of navigation and user 

interface design for the client application. 

 Chapter 4, which contains relevant implementation details for both the client 

application and the API such as code listings, figures and explanatory text paragraphs. 

 Chapter 5, which contains the implementation results along with an implementation 

evaluation, including the resulting status of the functional requirements, obstacles 

encountered when developing the Xamarin client application together with challenges 

encountered when implementing the API. 

 Chapter 6, which contains a project evaluation, including thoughts about how well 

the project went, reflections of how the applications can be further developed in the 

future and summarized conclusions. 

 

Appendices may be found in the last section of the report and those are: 

 Appendix A, which contains the full project specification. 

 Appendix B, which contains an example of an implemented Xamarin.Forms Page. 

 Appendix C, which contains an example of an implemented ViewModel class. 

 Appendix D, which contains a method implemented in a repository class used for 

fetching news articles. 

 Appendix E, which contains JSON-strings for news and attention message entities.  

 Appendix F, which contains methods declared in the API for fetching news from SIF. 
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2 Background 

This chapter provides an overview of the project that will be discussed throughout the rest of 

this report. It also contains information which is prerequisite to understanding the concepts 

relevant to this project.  

To provide a better understanding of the project’s background, the technical frameworks, 

tools and techniques used throughout this experiment are introduced. 

2.1 Overview 

This project involved the design and implementation of a client application together with a 

web API for a standardized, pre-assembled Microsoft SharePoint solution produced by Sogeti 

called SIF. The client application was developed using a framework named Xamarin that 

allows for cross-platform development. For this specific project, the application was 

developed for three different mobile platforms including Android, iOS and UWP (which runs 

on Windows 10) since they share the majority of the smartphone market
4
. 

The client presents information from a SIF solution, which consists of several different 

modules. Central to this specific project were the News and the Attention Message modules. 

An extended description of SIF and SharePoint is found in section 2.3.1.  

Figure 1 provides a general, graphical specification for the project supplied by Sogeti in 

the beginning of the project. This graphical specification shows how the different components 

of the application were thought to be connected to each other, something which was later 

altered (see section 5.1 for a summary of the alterations made to the original specification). 

The platform-specific Graphical User Interfaces (GUIs) for the Xamarin client application 

were recommended to be created using Xamarin.Forms, and most of the logic was intended to 

be shared between the platforms and written in C# (pronounced C-sharp).  
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Figure 1 Original, graphical specification of a Xamarin application for a SIF SharePoint-

solution. 

With Xamarin, the application compiles to native code for each specific platform
5
 and the 

main advantage of cross-compiled applications is that they can provide all of the features that 

other native applications are capable of, as well as high performance
4
. However, there are 

some challenges with this approach which are discussed in greater detail in section 2.6. 

Figure 1 also shows that the client application communicates with a back-end consisting of 

server-applications in the cloud. The web API serves as an intermediator between the client 

application and the server applications, such as SharePoint, which is the service that contains 

the data the client application presents to its users. To receive data from SIF, the user of the 

application would need to authenticate their account with Azure Active Directory (Azure AD) 

before being granted access. This authentication process was intended to be managed by the 

API. Read more about the techniques and tools used during the applications’ development in 

section 2.2 and section 2.3. 
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2.2 Front-end development 

In this section, the frameworks and a design pattern central to the implementation of the front-

end application are introduced. This includes the frameworks Xamarin and Xamarin.Forms, 

as well as the design pattern Model View ViewModel (MVVM). 

2.2.1 Xamarin  

Xamarin is a cross-platform software development framework brought into production in 

2011 that allows for development of mobile applications that share logic between different 

operating systems
6
, as shown in Figure 2. With Xamarin, native applications for iOS, Android 

and Windows devices may be developed with singular sets of business logic and user 

interface definitions, as opposed to constructing the same application for each individual 

operating system
7
. 

 

Figure 2 Graphical description of a cross-platform-developed application for Windows 10, 

iOS and Android using the Xamarin framework. 

 

The environments and tools that are used in conjunction with the Xamarin platform vary 

according to preference. Xamarin develops a proprietary Integrated Development 

Environment (IDE) named Xamarin Studio, but the framework can also be integrated into 

Microsoft’s Visual Studio
6
, which was the approach used during this project. A common 

aspect of all Xamarin-based development is that the C# programming language is used for all 

shared application logic. 

Developed by Microsoft, C# is a programming language typically used for the 

development of applications software within the company’s .NET framework
8
. Considering 

paradigms, C# is object-oriented and therefore allows the programmer to operate with a high 

level of abstraction. Given its pervasiveness, C# was an appropriate programming language to 

use in this project; both for the development of the Xamarin client application but also for the 
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development of the application back-end containing an ASP.NET Web API application (see 

section 2.4). 

2.2.2 Xamarin.Forms 

If need be, user interfaces may be implemented specifically for the different operating 

systems targeted by a Xamarin-based application. However, Xamarin.Forms facilitates the 

construction of GUIs for each individual mobile platform with one single set of markup 

definitions
9
, which is why it was used to increase the efficiency of work in this project. Even 

though the GUI is defined once, Xamarin.Forms will use this markup to construct separate 

interfaces that appear typical for each of the mobile platforms it is configured to target. 

The GUI controls in Xamarin.Forms can be grouped into four main control groups known 

as Pages, Layouts, Views and Cells
10

. For experienced mobile application developers, a 

Xamarin.Forms Page corresponds to a View Controller on iOS and to a Page on Windows 

devices. A Xamarin.Forms Page is similar to an activity on Android, as it takes up the whole 

screen, but is not an activity.  

There are five pages to choose from when developing a Xamarin.Forms-based application 

(note the difference between the capitalized “Page”, which refers to the actual Xamarin.Forms 

class, and “page”, which is used for the general concept of a page), including: ContentPage, 

MasterDetailPage, NavigationPage, TabbedPage and CarouselPage
11

, each of which appears 

and behaves differently. Figure 3 shows the appearance of the five Xamarin.Forms pages, 

whereas four of these were used for this project implementation (CarouselPage was unused). 

 

 

Figure 3 Five different Xamarin.Forms Pages
11

. 

 

To structure and place components within a page, different kinds of containers known as 

Layouts
12

 can be used depending on how the developer wants the GUI components to be 
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positioned on the screen. Figure 4 shows the appearance of the different layouts provided by 

Xamarin.Forms, where StackLayout, GridLayout and ContentView were those primarily used 

in this project.  

 

 

Figure 4 Seven different Xamarin.Forms Layouts
12

.
 

 

The specific Xamarin.Forms GUI components placed within pages and layouts are called 

Views
13

. The Views primarily used in this implementation were: Label, ListView, Image, 

Button and WebView. Furthermore, a Label displays text as read-only, a ListView displays 

elements as a vertical list, a Button is a view which reacts to touch events, an Image is a view 

containing an image and a WebView displays HTML-formatted content. 

The last group of Xamarin.Forms controls is called Cells
14

 and includes elements that can 

be placed within two different Views: ListViews and TableViews. A Cell can be customized 

to decide how it will appear on the screen inside a list or a table. Two examples of Cells are 

TextCell and ImageCell, where TextCell is a cell including text and ImageCell is a cell 

containing both text and an image. Examples of how the Xamarin.Forms controls were 

actually used in the construction of the GUI of the client application are presented in section 

4.1. 

Finally, the GUIs can be defined either with C# or Extensible Application Markup 

Language (XAML), the latter of which is the language most used for GUI implementation in 

this specific project. XAML is a declarative language used to write visual markup for various 

kinds of applications software
15

. Microsoft develops XAML, and often includes it as a viable 

alternative for the development of GUIs within its different development frameworks. In this 

project, XAML was used to construct the GUIs of the client application, considering it is well 

suited for a Model View ViewModel (MVVM) architecture
16

, which was chosen as the main 

architectural design pattern in this implementation. 
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2.2.3 MVVM 

MVVM is an architectural design pattern which can be used for all applications incorporating 

XAML
17

 and therefore was a suitable option for this project. The pattern consists of three 

main components: the View, the ViewModel and the Model, each of which has a different 

area of responsibility.  Figure 5 shows a graphical description of the pattern and the 

components mentioned. The relationships between these components are described in greater 

detail in Chapter 4 where the actual implementation details are presented.   

 

Figure 5 Graphical description of the MVVM design pattern showing recommended 

connections between each component. 

 

The fact that the View, ViewModel and Model are loosely coupled entails several 

advantages, such as the possibility to change the internal implementation of one module 

without affecting those of others, isolated unit testing and also the fact that components 

become easily exchangeable
17

. In applications with XAML-based GUIs, the view consists 

only of XAML-code and a limited code-behind (in this project C# classes). 

2.3 Back-end components 

In this section, different components and services used for back-end development are 

presented, which include SIF, Microsoft Azure, Azure AD, Office 365 and ASP.NET Web 

API. Figure 6 shows how these components were supposed to interact with each other 

according to the original specification. Azure AD was planned to be used for authentication 

by the API, while SIF was used as a source of data. 
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Figure 6 Graphical description of the application’s back-end components and their 

relationship. 

2.3.1 Sogeti Intranet Foundation 

SIF is, as the name indicates, a standardized intranet solution provided by Sogeti. SIF 

contains several modules from Microsoft SharePoint
18

, which is a large service within 

Microsoft Office 365 that includes intranet solutions, document management, business 

intelligence, etc. Figure 7 presents a SIF start page viewed in a commonly used browser. 

Furthermore, the start page is the part of SIF that can be customized to the greatest extent. 

 

 

Figure 7 SIF start page including news, social media functionality, document management, 

attention messages etc. 
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The Xamarin client application requests data from companies’ implemented SIF-solutions 

and presents it to users within the mobile application.  As mentioned in this chapter’s 

overview, the specific SIF-modules that were central to the Xamarin application during this 

project were the news and attention message modules. The document module, positioned in 

the middle of the right-hand side in Figure 7, was also desired to be present in the mobile 

application but was never implemented (more on why in Chapter 5).  

Within SIF, the news module manages two different types of news: those relevant to the 

entire company and those related to a specific department. In Figure 7, three company-wide 

news items are positioned at the top-left of the start page, and the department news are listed 

in the list beneath them. The attention message module is displayed to the bottom-right in 

Figure 7 and this module is used for telling SIF users urgent or otherwise important messages. 

The latest, currently active message is displayed at the top of a SIF start page to attract the 

user's attention (as seen in Figure 7).  

As previously mentioned, a SIF-solution is hosted in an Office 365 environment (since it 

consists of SharePoint components), which in turn is bound to a specific Azure AD instance. 

section 2.3.2 through and including section 2.3.4 describe these different services in greater 

detail. 

2.3.2 Microsoft Azure 

Azure is a cloud computing platform developed by Microsoft
19

. The purpose of Azure is to 

host and run web applications, application servers, databases and various other types of 

services in a remote environment. Via Azure, Microsoft also offers a large number of services 

that developers can integrate into their client applications to provide a richer set of 

functionality for their users. Azure was mainly used as a host for the back-end server solution 

in this project. 

2.3.3 Azure AD 

Azure AD is a cloud based multi-tenant directory and management service produced by 

Microsoft that provides access to various applications hosted in the cloud
20

. A directory 

service in general can be described as a shared information infrastructure for managing items 

and network resources such as users, devices and files
21

. Relevant for this project, Microsoft 

Azure AD allows employees and business partners to access Office 365 or other applications 

in the cloud. 
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2.3.4 Office 365 

Office 365 is a subscription-based offering of applications and services from Microsoft that 

may be used in the cloud
22

. Within Office 365, it is possible to host applications such as 

SharePoint Online (relevant for this project), Word, Excel and many others. Please note that 

each instance of Office 365 is backed by an Azure AD tenant, i.e. the tenant is included and 

preconfigured to manage the personal credentials of the users of that specific Office 365 

portal. 

2.4 Web API 

The web API application developed as a part of this project was essentially aimed to be an 

application server, acting as a form of middleware between mobile client applications and 

other web services (see Figure 1, section 2.1). Two primary purposes were defined for the 

API, which include providing a mechanism for user authentication via Azure AD, as well as 

fetching certain company-specific data from a given SIF-solution upon request. Throughout 

this section, the techniques used to create the API are briefly described. 

2.4.1 ASP.NET Web API 

Contained within the .NET framework is ASP.NET Web API
23

, which itself is another 

smaller framework. ASP.NET Web API is used to create .NET-based APIs that are accessible 

over a network. With so-called service endpoints, a web application can be made accessible 

from client applications in order to fetch/push data or to utilize remote computing resources
24

. 

The web API in this experiment is primarily operating with so-called JavaScript Object 

Notation (JSON) data.  

2.4.2 JavaScript Object Notation 

JSON is a commonly used data interchange format, which conforms to the same 

syntactical structure as code objects defined in the JavaScript programming language
25

. Data 

sets defined with JSON are often transmitted over the HTTP-protocol in order to facilitate 

communication between applications and various types of web services. In order to pass data 

to and from a mobile client application and its back-end, JSON was used throughout the 

application stack developed in this project. 
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2.5 Development environment and tools 

For the duration of this experiment, an Integrated Development Environment (IDE) named 

Visual Studio was used, which is described in this section. In addition to Visual Studio, the 

use of a Mac build host is explained. 

2.5.1 Visual Studio 

Microsoft has developed the IDE Visual Studio
26

, in order to simplify the development of 

applications with the .NET framework, as well as many other software platforms such as 

Xamarin, used during this project. Integrated directly into the IDE is support for several 

different programming languages, e.g. C# and Visual Basic. Furthermore, Visual Studio can 

be utilized to collaborate on code projects, integrate, build and later release applications to 

deployment environments. 

2.5.2 Mac build host 

Even though Xamarin may be used on a machine running either Mac OS X or Microsoft 

Windows, a Mac PC is needed for the compilation of applications for iOS devices
27

. When 

connected to the same network as an appropriately configured Mac, an instance of Xamarin 

running on a Windows PC can be set to use the Mac as a build host. This type of setup was 

used during the SIF-application project in order to debug the application via an iPhone 

simulator. 

2.6 Problem areas 

Several problems of various nature may occur when developing cross-platform applications, 

which are discussed in this section. Xamarin was used for this specific project, which raised 

questions about how the front-end client application could actually be constructed. These 

potential challenges are introduced in section 2.6.1.  

2.6.1 Xamarin and cross-platform development 

The Xamarin framework was central to this project and is currently a relatively new product 

on the market
6
. Therefore, there was only a small amount of documented information 

available about earlier problems encountered during Xamarin-based development, both in 

literature and on the web. This was sometimes problematic to the project due to its time 

limitation. 
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Cross-platform development is overall a relatively new aspect of computer programming. 

This allows developers to create applications which run on different platforms and operating 

systems, while at the same time sharing a large amount of the underlying system’s code. 

However, not every technical obstacle can be solved with shared code. Sometimes the 

application will need to be configured in a specific way to run correctly on one specific 

platform
4
, but the goal was to let the different instances of the application share as much code 

as possible. To achieve this, Xamarin.Forms was used within the application to create the 

GUI. Xamarin.Forms reduces both the time and code (and money) needed to develop a 

Xamarin application
4,28

 and was therefore chosen as a main framework for GUI development. 

Another alternative could have been to implement three native GUIs; one each for the 

different platforms. Due to time limitations, this was not an option for this experiment, but 

could however be used in further stages of development. 

2.7 Chapter summary 

This chapter contained a presentation of the project’s background including descriptions of 

SIF and Xamarin, which were central to the project. In addition, the Xamarin.Forms 

framework and the design pattern MVVM were explained in general together with various 

other technical solutions and frameworks such as Azure AD, Office 365, ASP.NET Web API 

and JSON. Ultimately, problem areas with developing cross-platform applications were 

introduced. 
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3 Design 

This chapter includes various design ideas developed during this project. First of all, the 

chapter begins with an overview of the overall design of the project in section 3.1. Thereafter, 

there is a brief explanation of the original design and code structure of the Xamarin client 

application in section 3.2.1, followed by a storyboard in section 3.2.2. The storyboard 

illustrates the initially requested flow of navigation of the client application, as well as its GUI 

design. Thereafter, in section 3.3, a diagram and a description regarding the web APIs original 

design and structure are presented.  

In all of these cases, the design and structure refers to the design approved by Sogeti at the 

start of the project, which later on may have been changed. In section 3.4, there are 

motivations to why certain design choices were made. 

3.1 Overview 

To begin with, the overall design structure developed during this project is shown in Figure 8. 

For the different mobile platforms to be able to share code of the client application, two 

Portable Class Libraries (PCL) were used. Xamarin offers two means of sharing code 

between applications, where the use of PCLs is one of them
29

 (the other one involves the use 

of so-called Shared Projects, but these were not used in this implementation due to 

recommendations from Sogeti). 

As seen in Figure 8, one PCL served as a presentation layer responsible for Xamarin.Forms 

GUIs and the other PCL managed the application’s business logic and served as a code base 

for the presentation layer. 
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Figure 8 A general graphical description of the project's design and code structure. 

 

The core code base project sends requests to Controllers in the web API to fetch data from 

a user’s specific SIF-solution. The controllers then use Managers to access and fetch data 

from SIF. To make sure that the user is authorized to make these requests, the API was also 

supposed to handle authentication with Azure AD. The design and structure of both the 

Xamarin application and the web API are described in greater detail in section 3.2 and section 

3.3, respectively.   

3.2 Front-end design 

In this section, the basic code structure and design of the front-end Xamarin client application 

are described, followed by a storyboard representing the navigation flow and the GUI design. 

As mentioned in the introduction for this chapter, the code structure, the navigation- and the 

GUI design presented are all design ideas approved in the beginning of the project, which 

may have been altered during the project’s implementation phase. If so, the differences are 

presented in Chapter 4 and motivated in Chapter 5.  

3.2.1 Code structure 

Figure 9 depicts the general design of the code solution for the client application. In order to 

allow different versions of the same application to share common logic, code modules 
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containing platform-specific code for iOS, Android and UWP (which runs on Windows 10) 

all maintain a reference to the two PCLs  mentioned in section 3.1; a presentation layer- and a 

core code base project. 

 

 

Figure 9 High-level overview of components in the SIF client application code solution. 

 

As mentioned, a PCL is one of two means of sharing code between applications, offered by 

Xamarin. Such a class library allows developers to abstract code that does not employ any 

functionality that does not exist on all targeted platforms. For this project, one of the two 

PCLs in the solution contains the logic that defines how views should appear in the SIF client 

application, developed with Xamarin.Forms, as well as images (assets), various classes of 

helper code and data converters.  

To achieve yet another level of code abstraction, another PCL is referenced by the PCL 

that contains the presentation layer. This core code base was designed in such a manner that it 

may be reused for other projects and programs. Within this PCL, domain objects such as data 

models are kept, together with ViewModels (to follow the MVVM design pattern), helper 

classes and data-access logic contained in a repository.  

A repository is a concept that stems from the repository design pattern, in software design. 

This pattern involves the abstraction of data-access logic, which may be operating on any 

number of different types of data stores and services, by exposing one or more uniform 

interfaces for simplified business logic code
30

. 
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By separating all of the concepts mentioned above, much of the client application’s code 

can be reused in other applications or systems. This was an aspect required by Sogeti, but was 

never a strict requirement. 

3.2.2 Storyboard 

This section portrays the original GUI design and flow of navigation for the Xamarin client 

application through the use of a storyboard. The storyboard was one way to explain the 

application’s design, even though Xamarin.Forms during execution renders different types of 

interfaces depending on the platform.  

The original storyboard was produced on behalf of the project requestor to create clarity in 

the application’s design and navigation flow, and was approved before the actual 

implementation of the application. During implementation, the design changed iteratively due 

to different factors which are presented and discussed further in Chapter 4 and Chapter 5, 

respectively.  

A definition of a storyboard is according to the Merriam-Webster dictionary: “A panel or 

series of panels on which a set of sketches is arranged depicting consecutively the important 

changes of scene and action in a series of shots
31

” and was for this project used to describe 

the navigation between different pages, as defined by Xamarin.Forms. This project’s 

storyboard consists of three different figures described throughout this section.  

To the left in Figure 10, a page with a splash screen is portrayed. The splash screen is 

shown to the user for a few seconds before she is automatically transported to a login screen. 

At the login screen, the user has an option to either log in using her Azure AD credentials or 

to read more about SIF by clicking the button About SIF beneath the Log in-button. The latter 

course of interaction will take the user to a website containing information about SIF. If 

instead the user enters her Azure AD-credentials and presses the Log in-button, she will be 

transferred to the start page of the SIF-solution which is shown to the far right in Figure 10. 

On the start page, two items from two different modules are displayed: the latest attention 

message and the latest news article. 
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Figure 10 Navigation flow from splash screen to the login screen and also, navigation 

from login screen to the start page of the specific company's’ SIF-solution. 

 

 After having entered the SIF-application, the user can navigate between the different 

modules using tabs; with each tab leading to a specific module. For this project, the plan was 

at first to implement the news, attention message and document modules, and Figure 11 

shows how the tabs can take the user to the modules mentioned (the document module 

excluded since it was not implemented, a motivation as to why is found in Chapter 5). 

Furthermore, when the tab of the news module is active, the user can select a certain news 

article and be transferred to a new page displaying the actual content of a news article, also 

shown in Figure 11.  The list of attention messages does not offer any kind of functionality for 

navigation; it instead displays all of the information regarding attention messages directly on 

the page reachable from the tab panel.  
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Figure 11 Navigation between the different tabs containing data from the two SIF-modules 

News and Attention messages and also, navigation from the News module to a chosen news 

article. 

 

The tabs are visible and accessible from the start page and from all of the SIF-modules. 

Also, the tabs manage the main navigation flow together with a side-menu displayed in Figure 

12. The side menu pushes different types of pages depending on the user’s choice, where 

Figure 12 shows an example of an interaction opening a settings view. Alternatively, the 

About-option takes the user to the about-website reachable from the login screen shown in 

Figure 10, while the Log out-option takes the user back to the login screen. 



 

 22 

 

Figure 12 Navigation to a page for filtering news articles from the news module tab, also a 

portrait of how the side menu was designed and how it could be used. 

 

Figure 12 also shows a page containing a list of news categories for filtering news articles 

depending on whether the user wants to see all of the company’s shared news or specific 

department news. The list is displayed when the filter-icon is pressed, which is 

only accessible from the page with the news list.  

As mentioned, this storyboard does not take into account the finer details of how the pages 

in the application it describes will actually be rendered on specific devices. Rather than 

serving as a detailed template for implementation, this storyboard is a collection of general 

concepts of user interface elements and navigational structures. As such, the storyboard does 

not necessarily reflect the resulting appearance of the different versions of the SIF-

application, since Xamarin.Forms produces different graphical interfaces for each of the 

mobile platforms targeted during implementation.  
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3.3 Web API design 

The role of the web API was to intermediate between the Xamarin client application and a 

company's SIF solution. It therefore was intended to manage both user authentication and data 

transportation in this project.  

In practice, a web API is simply a program that is always executing, and is always 

available, acting as a type of web server running in a remote computing environment. The 

diagrammatic depiction of the web API solution in Figure 13 displays how code is organized 

into various components (folders containing classes) in the API program. 

 

Figure 13 Original design idea of the web API components and their relationships with 

remote applications and services. 

 

At the beginning of this project, the project requestor had prepared a basic structure for the 

API, which was expected to be used as a basis for further implementation. With the exception 

of the Helpers-module, Figure 13 reflects the design that had been supplied by Sogeti for the 

API program. 

In the context of a web API, Controllers are code modules that continuously await network 

calls from clients, and ultimately send an appropriate response to each call. Within the API 

solution, Managers handle all communication with SIF and Azure AD. Data models, such as 

News and Attention messages are grouped together as Entities. How the web API retrieves 
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data from SIF and communicates with remote services is explained in greater detail in section 

4.2. 

3.4 Motivation of design choices  

Already in the beginning of this project, Sogeti had several requirements and wishes for how 

the different systems should have or could have been designed and implemented. It was 

decided that the project requestor’s initial design was to be followed to the greatest extent 

possible, therefore not many design choices have been made that contradict the original 

specification. However, one crucial decision was to work with the architectural pattern 

MVVM for the client application, which was recommended by both the project requestor and 

several different online sources.  

Sogeti wanted to make the code for the application as reusable as possible and achieve 

separation of concerns
32

. By using MVVM as well as placing the different components of the 

pattern in two distinct PCL-projects, the application’s modules became even more abstract 

and loosely coupled. Specifically, the views of the application are placed in one PCL-project 

to which the core project does not have a reference. As a result, the views are easily 

replaceable by changing the existing presentation layer to another PCL, while at the same 

time allowing business logic in the core code base project to be replaced by yet another PCL. 

Since the web API already had a defined basic structure when the project began, this 

structure was maintained during the entire implementation, with few alterations and 

extensions. The one single major addition to the base structure of the API was a collection of 

helper classes of various types for transforming data managed by the API.  

During the design phase of the GUI for the client application, decisions about appearance 

were mostly made simply out of personal preference, together with input and feedback from 

the supervisors at Sogeti. For actually implementing the GUI, Xamarin.Forms was vastly 

used. The use of Xamarin.Forms was also a recommendation from the project requestor, but if 

needed or preferred the GUIs could have been created with native code individually for each 

platform. The latter option was never likely to be chosen due to the project’s time limitation, 

further warranting the use of Xamarin.Forms. 

There existed two specific guidelines and rules (defined by the project requestor) for 

creating the GUI, which included adhering to both the defined graphical profile belonging to 

Sogeti and the basic appearance of the web version of SIF to retain consistency. Other than 

this, the design was open and free to be interpreted and developed according to preference. 
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3.5  Chapter summary 

This chapter presented the main design ideas produced during the design phase of this project. 

Because the project requestor defined a quite detailed project specification, only a few design 

choices were made outside of the initial specification. Together with some feedback, a 

storyboard was constructed as an idea for GUI design and the flow of navigation regarding 

the Xamarin client application. Sogeti also recommended working with the architectural 

design pattern MVVM, which grants several advantages such as reusable modules. Also, in 

order to achieve separation of concerns, the code structure of the client application was 

divided into several projects, each of which was described in general. With regard to the API, 

its code structure had already been defined by the project requestor and did not differ from its 

original design except for a few additions mentioned in this chapter. 
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4 Implementation 

This chapter introduces implementation details of the front-end client application together 

with implementation details of the web API, as well as its interaction with back-end services 

such as SIF. Though the actual implementation of these two applications is rather complex, a 

limited amount of detail has been selected to be presented in this chapter. These choices were 

based primarily on two factors; how problematic the feature was to implement, but also how 

relevant the information would be during a future implementation of a similar project. In 

Chapter 5, the problems encountered during the implementation phase are further discussed 

and evaluated to simplify the understanding of this project’s complexity. 

The outline of this chapter begins with the front-end implementation described in Chapter 

4.1, including the actual code structure of the application, the development of Xamarin.Forms 

Pages and the resulting flow of information. Thereafter, in section 4.2, the API 

implementation is described. The actual implementation details of both the Xamarin 

application and the API might differ from the original design ideas presented in Chapter 3 and 

if so, these differences and alterations are explained and motivated in Chapter 5.  

4.1 Front-end implementation 

Figure 14 shows how the Xamarin framework is used in the actual Visual Studio solution of 

the client application and is supposed to give a clearer view of how the classes in the solution 

are grouped by different areas of responsibility. Since Xamarin development and the MVVM 

design pattern can entail separation of concerns, the application is divided into two separate 

PCL-projects named SIF2016 and SIF2016.Core to make the projects and modules easily 

reusable.  
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Figure 14 Graphical description of the shared Visual Studio projects for the client 

application. The boxes inside the projects are representing folders in the actual Visual Studio 

solution. 

 

The SIF2016 project implements Xamarin.Forms and represents the presentation layer 

depicted by Figure 8 in section 3.1, while the SIF2016.Core project represents the core code 

base in the same figure. The SIF2016.Core project manages almost all of the application’s 

logic, in order to make both of the PCL-projects possible to reuse in other applications. 

The different boxes within the projects in Figure 14 represent folders in the Visual Studio 

solution and within these folders there exist a number of classes responsible for different 

types of functionality in the application. In project SIF2016, the Views folder contains the 

Xamarin.Forms Pages (such as those described in section 2.2.2), which are the pages that are 

visible to the user and with which she can interact. The implementation-specific details for the 

construction of the pages are described in section 4.1.1, while the details of the navigation 

between them are described further in section 4.1.2. The construction of Xamarin.Forms 

Pages and the implementation of a fluent, user friendly navigation flow were a large part of 

this project (from the perspective of both time spent and code written) and are therefore 

described in detail. 

Back to Figure 14, in addition to the Views folder there are three other folders in the 

SIF2016 project: Images (containing images embedded in the application, such as logos and 
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icons), Helpers (containing different types of helper classes) and Converters (containing 

converters, such as a converter changing a string value to the URI of a specific embedded 

image).  

Also shown in Figure 14, the ViewModels are placed in the ViewModels folders in the 

SIF2016.Core project and are responsible for retrieving data from a data layer and converting 

it into a format the views can easily handle
 33

. In this case, the data is retrieved from the 

repository classes in the Repositories folder, which also exists in the SIF2016.Core project. 

The repositories in turn interact with the web API to receive information from a SIF-solution, 

which is described in greater detail in section 4.1.4. 

Also in the SIF2016.Core project, there is a Models folder containing the data models the 

application operates with, such as the classes NewsArticle and AttentionMessage. There is 

also, as in the SIF2016 project, a folder containing helper classes, e.g. a string-to-HTML 

helper class. 

 Together with the projects SIF2016 and SIF2016.Core, the solution contains three 

platform-specific projects; one for iOS, one for Android and one for UWP. In this section, the 

implementation details of these three projects are not discussed, except for those areas that 

concern authentication. Each of these platform-specific projects individually implements 

authentication handling with Azure AD, where the authentication and its flow are described in 

section 4.1.5. Apart from the authentication, there is a very limited amount of implemented 

code in the platform-specific projects, leaving most of the application’s logic and GUI-code 

placed in the two Xamarin PCL-projects described earlier. Therefore, the rest of the 

implementation details for the iOS, Android and UWP projects have not been included in this 

report.    

4.1.1 Xamarin.Forms Views 

This section presents general implementation details of the Xamarin.Forms Pages within 

SIF2016 PCL-project as was introduced in section 4.1 and seen in Figure 14. At first, an 

example of an actual implementation of a page is described followed by an explanation of 

how MVVM, data binding and notifications were used to show dynamically updated data in 

views’ components. In total, approximately 10 different pages were developed throughout the 

duration of this project. 

In Appendix B, the code implemented for showing the news list within a Xamarin.Forms 

Page (named NewsListPage) may be found. Considering most of the pages were chosen to be 

developed with XAML (only a few were written in C#), a XAML-based example is attached 
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to this report. As mentioned in section 2.2.3, a XAML Xamarin.Forms Page also contains a 

partial class commonly called the class’ code-behind. In the NewsListPage code-behind class 

(see Appendix B.2) the property BindingContext of the page is set to a new instance of the 

class NewsViewModel in the constructor. This is done to allow for data binding, which is a 

central part of how the MVVM-architectural pattern can be implemented
34

. 

Data binding is used to display information to users, and some of the pages’ components 

(which should be dynamically updated) can be bound to different properties declared in 

various ViewModels. For example, a Xamarin.Forms component called Label can be bound 

to a property Title in a ViewModel (which is specified as the BindingContext for the page or 

component) as shown below in Listing 1. 

 

<Label Text="{Binding Title}" /> 

Listing 1 Data binding example with a Xamarin.Forms Label 

 

The value of the Label’s property Text will change when the value of the property Title is 

updated in the ViewModel. Therefore, ViewModels must have a way to tell the views that 

data has changed; via notification. In this project, all ViewModels inherit from a 

ViewModelBase class declared in a toolkit called MVVM-light, which simplifies the 

implementation of this notification
35

. MVVM-light was, among other tools, used to avoid 

implementing the INotifyPropertyChanged interface anew (which is otherwise needed) to 

ensure the Views are updating themselves when the properties in the ViewModels are 

changed
36

.  

To conclude this section, Figure 15 depicts an overall graphical picture of the Views-

ViewModels relationship for the specific MVVM-implementation in this project; including 

interfaces, classes, notification and data binding. 

 

 

Figure 15 MVVM implementation with notifications and data binding. 
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4.1.2 A typical navigation flow  

Following is a description of how the mobile application behaves in response to user 

interaction. The scenarios and events described mirror those that are depicted by the 

application’s storyboard, found in section 3.2.2, which is also where the information flow is 

explained from the user’s perspective. Note that the figures in this section display screenshots 

of different views in the client application when running on an Android mobile emulator. 

There was no common way to implement the behaviour of the navigation between the 

application’s pages, instead different types of navigation possibilities were implemented such 

as navigation with tabs, navigation with a side menu, pushing of modal pages (a page 

overlaying the whole screen) and navigation between lists and specific list items. All of these 

navigation possibilities are described later on in this section with various text explanations, 

code examples and figures. 

Figure 16 depicts the overall navigation possibilities and how they are implemented. The 

MasterPage in the centre of Figure 16 is the page which serves as the MainPage for the 

application, which is the page appearing first after launching the Xamarin application. From 

the MasterPage, the TabMenuPage managing the start page, news module and attention 

message module is created, together with the SideMenu. Within these pages in the context of 

Figure 16, other controls, classes, properties or methods are illustrated, which hopefully 

provides a clearer understanding of the code examples and explanations presented further 

throughout this section. 
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Figure 16 Graphical descriptions of navigation possibilities. The “outer-boxes” display 

the different namespaces or types for the “inner-boxes”. The text marked in black can be 

either methods or properties. 

 

The start of a typical navigation flow can be illustrated by Figure 17. Upon first launching 

the application, the user is presented with a splash screen (visible for a few seconds) followed 

by a web view containing a login screen. After a successful validation of the user’s input, the 

login screen is dismissed in order to present the start page of the application. Neither the 

splash screen nor the login screen are implemented in the PCL-projects and are therefore not 

seen in Figure 16. 



 

 32 

 

Figure 17 Navigation from splash screen to login screen, ending on the start page of the 

application. 

 

The start page, list of news and the list of attention messages are contained within their 

own Xamarin.Forms Pages, which are all subsequently contained within a Xamarin.Forms 

TabbedPage as shown in Figure 17 (read more about Pages in section 2.2.2). A TabbedPage is 

a user interface element that facilitates the grouping of information into sections that are 

accessible to the user via a list of tabs (practically speaking, this is a menu of alternatives, 

typically located at the top or bottom of a screen). From the start page, navigation between the 

different modules within the tabs is possible. Figure 18 displays this specific type of 

navigation visually.  
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Figure 18 Navigation from start page to news list (top) and further navigation to a selected 

news article. Also, navigation from start page to attention messages (bottom). 

 

At the top right, Figure 18 also shows a possible way to navigate from the news list to a 

specific news article. The news list is constructed with a Xamarin.Forms view called a 

ListView, which is simply a view presenting items in the form of a list
37

.  ListViews contain a 

property, SelectedItem, which can be used to determine which of the articles the user has 

tapped. In this case, when a user selects an article from the list, a method called 

ArticleCellWasTapped in the NewsListPage code-behind class is invoked (see Listing 2). 
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public async void ArticleCellWasTapped(object sender, EventArgs e) 
{ 

var tappedNewsArticle = NewsView.SelectedItem as NewsArticle; 
await Navigation.PushAsync(new NewsArticlePage(tappedNewsArticle)); 

} 

Listing 2 Method ArticleCellWasTapped declared in NewsListPage code-behind class 

 

This method takes the SelectedItem of the ListView (named NewsView) and stores it in a 

variable called tappedNewsArticle. The article is then passed as an input parameter to the 

NewsArticlePage class-constructor, which uses it to display the content of the selected news 

article. The entire code implemented for the NewsListPage and NewsViewModel may be 

found in Appendix B and Appendix C at the end of this report. The list of attention messages 

is also shown in Figure 18, and is implemented in a way similar to the news module except 

for the possibility to navigate to a selected item. 

Accessible from the list of news is a modal view containing a number of Xamarin.Forms 

SwitchCell-objects seen at the top in Figure 19, which is a type of element that can be used in 

a ListView to allow users to toggle certain options on or off. 
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Figure 19 Navigation from start page to news filter page (top) or side menu (bottom).  

 

The modal category filter page is pushed when the user clicks a filtering-icon positioned in 

the navigation panel of the NewsListPage. When this button is pressed, the method 

FilterOnClick in Listing 3 is executed.  

 

void FilterOnClick(object sender, EventArgs e) 
{ 

Navigation.PushModalAsync(new FilterByCategoryPage()); 
} 

Listing 3 FilterOnClick method declared in the NewsListPage code-behind for pushing 

modal category filter page. 
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The page can later be popped (dismissed) if the user presses a Done-button when the 

modal page is visible. With this user interaction, the method DoneClick declared in the 

FilterByCategoryPage code-behind class is invoked (see Listing 4). 

 

void DoneClick(object sender, EventArgs e) 
{ 

Navigation.PopModalAsync(); 
} 

Listing 4 DoneClick method declared in FilterByCategoryPage code-behind for popping 

modal category filter page. 

 

The last means of navigation within the application is that using the side menu. This global 

menu, seen in the bottom screenshot in Figure 19, “slides out” from the side when the user 

taps the menu-button and is implemented as a Xamarin.Forms MasterDetailPage. As was 

displayed in Figure 16 and now visually in Figure 19, a MasterDetailPage consists of two 

major components; a Master page and a Detail page, where the Master page contains content 

that is laid out above the Detail page. The Master page (which displays the actual side menu) 

contains a ListView that populates the menu with items representing Pages (implemented 

with the class SideMenuItem).  

The method that actually manages the navigation of the side menu is called NavigateTo 

(see Listing 5) and is executed when the user taps a menu option. The method takes an 

instance of the class SideMenuItem as an input parameter and then decides, depending on the 

target type of the item, which type of Page is going to be displayed to the user. Figure 16 

shows how the different classes constructing the side menu are connected to each other. 
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private void NavigateTo(SideMenuItem item) 
{ 

if(item.TargetType == typeof(MasterPage)) 
{ 

Detail = startPage; 
startPage.CurrentPage = startPage.Children[0]; 

} 
else if(item.TargetType == typeof(EmptyContentPage)) 
{ 

CreateGlobalMenu(); 
var auth = DependencyService.Get<IAuthenticator>(); 
auth.SignOut(); 
AuthenticateUser();                 

} 
else 
{ 

Page newPage = (Page)Activator.CreateInstance(item.TargetType); 
Detail = newPage; 

} 
 
IsPresented = false; 

} 

Listing 5 Method NavigateTo in MasterPage.cs managing the navigation of the side menu. 

 

To give an example of how navigation with the side menu can work, let’s say a 

SideMenuItem has the TargetType-property not set to MasterPage or  EmptyContentPage. In 

this case, the else-statement is executed and a new Page (with the same type as the target type 

for the SideMenuItem-input parameter) is instantiated and set as the Detail of the MasterPage. 

This change means that the page currently underlying the exposed side menu is swapped to 

the newly instantiated page. Finally, the property IsPresented for the MasterPage is set to 

false, indicating that the side menu should no longer be presented to the user.  

An actual call to the method NavigateTo is invoked through an event ItemSelected, which 

is bound to the ListView holding the SideMenuItems (represented by the class SideMenu, in 

Listing 4 named globalMenu). The set up for the event is done in a method called 

CreateGlobalMenu shown in Listing 6, also declared in the MasterPage (see Figure 16). 

 

private void CreateGlobalMenu() 
{ 

globalMenu = new SideMenu(); 
globalMenu.Menu.ItemSelected += (sender, e) => NavigateTo(e.SelectedItem as 
SideMenuItem); 
Master = globalMenu; 
Detail = new EmptyContentPage(); 

} 

Listing 6 Method CreateGlobalMenu adding events to the menus ItemSelected-

EventHandler. 
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To summarize the navigation procedure for the client application, it does not follow any 

certain pattern and can been seen as rather complex. This considered, several different “types” 

of navigation possibilities were explained, together with code-listings and figures to hopefully 

provide helpful guidance. 

4.1.3 ViewModels 

This section explains how the news- and attention messages modules are populated with data 

from SIF-solutions and how this data is used by ViewModels. Both of the implemented 

modules have their own ViewModels: NewsViewModel and AttentionMessagesViewModel, 

where properties and methods are stored.  

In the NewsViewModel class, the news list is implemented as an ObservableCollection 

consisting of instances of a data model called NewsArticle, represented by a C#-class. A 

NewsArticle object consists of properties such as Title, Author, NewsContent, PublishingDate 

etc. The list, named ListOfNews, is of the type ObservableCollection because of it having the 

feature of notifying views when updated or changed
38

. 

To fill the ListOfNews collection with NewsArticle objects, the NewsViewModel calls a 

method named FetchAllNewsAsync when being instantiated (the implementation of which is 

found in Listing 7). This method uses a NewsManager to call the GetNewsAsync method, 

which actually fetches the data from remote resources (read more about managers and 

repositories in section 4.1.4). 

 

private async void FetchAllNewsAsync() 
{ 

var news = await NewsManager.GetNewsAsync(); 
 
if(news != null && news.Count > 0) 
{ 

PopulateListOfNews(news); 
CreateWebViewNewsContent(); 
SelectedNewsArticle = ListOfNews.ElementAt(0); 
LatestNewsArticle = SelectedNewsArticle; 

} 
} 

Listing 7 Method FetchAllNewsAsync declared in the class NewsViewModel.cs. 

 

After fetching the news, the application checks if the news list contains any elements and if 

so, a method called PopulateListOfNews (see Listing 8) is invoked with the recently collected 

news list as an input parameter. This method adds each item from the list to the collection 

ListOfNews. 
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private void PopulateListOfNews(List<NewsArticle> newsList) 
{ 

foreach (var news in newsList) 
{  

ListOfNews.Add(news); 
} 

} 

Listing 8 Method PopulateListOfNews declared in the class NewsViewModel.cs. 

 

Thereafter, a method called CreateWebViewNewsContent (see Listing 9) is called, which 

makes the news content of a NewsArticle HTML-formatted. This is done because a selected 

NewsArticle object is displayed within a Xamarin.Forms view called a WebView. A 

WebView displays web or HTML content
39

 and is in this case placed within a ContentPage 

named NewsArticlePage. The CreateWebViewNewsContent method uses a helper-class 

called StringToHTMLHelper to convert the properties Title and Ingress of the NewsArticle to 

HTML-header elements, and also constructs a panel with other information about the news 

article.  

private void CreateWebViewNewsContent() 
{ 
       StringToHTMLHelper h = new StringToHTMLHelper(); 
 
       foreach (var item in ListOfNews) 
       { 

var title = h.ConvertToH1(item.Title); 
var ingress = h.ConvertToH2(item.Ingress); 
item.NewsContent = h.ConvertToNewsPanel(item.Author, 
item.PublishingDate, item.NewsType) + title + ingress + 
item.NewsContent; 

       } 
} 

Listing 9 Method CreateWebViewContent declared in the class NewsViewModel.cs. 

 

The last steps in fetching the news articles in the FetchAllNewsAsync method are to select 

a NewsArticle object in the ListOfNews as the SelectedNewsArticle property. Thereafter, the 

property LatestNewsArticle (which is displayed on the start page) is set to the news article 

with the latest publishing date within the ListOfNews collection.  

The list of attention messages is implemented in a similar way to the news module. 

However, instead of operating on NewsArticle objects, the list of attention messages manages 

instances of the AttentionMessage class, containing properties such as: Title, 

AttentionStartDate, AttentionEndDate, AttentionLevel etc. The AttentionMessagesViewModel 
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holds the observable collection ListOfAttentionMessages and the property SelectedMessage, 

which have the same purpose as the similarly titled properties of the NewsViewModel class. 

To populate the property ListOfAttentionMessages with data, a method called 

FetchAllMessagesAsync (see Listing 10) is called when the ViewModel is instantiated. This 

method in turn uses the AttentionMessagesManager class, which just as the NewsManager is 

described in greater detail in section 4.1.4. The method called to get the messages is named 

GetAttentionMessagesAsync. 

 
public async void FetchAllMessagesAsync() 
{ 

var messages = await AttentionMessagesManager.GetAttentionMessagesAsync(); 
 
if (messages != null && messages.Count > 0) 
{ 

ListOfAttentionMessages = new 
ObservableCollection<AttentionMessage>(messages); 
                 
if (ListOfAttentionMessages.Count() != 0) 
{ 

SelectedMessage = ListOfAttentionMessages[0]; 
} 

} 
} 

Listing 10 FetchAllMessagesAsync declared in the class AttentionMessagesViewModel.cs. 

 

If the resulting list contains any items, the property ListOfAttentionMessages is populated 

with the content of the list. The property SelectedMessage is also set to an arbitrary 

AttentionMessage in the ListOfAttentionMessages.  

4.1.4 Interaction with API  

The Xamarin client application communicates with the web API over the HTTP-protocol. To 

simplify the client-side code for all communication with the web API and to structure the 

relevant code-modules in such a way that future modifications will be easier to perform, the 

repository design pattern was applied. Through the use of simple interfaces, the 

implementation details of various HTTP-requests and the transformation of response data can 

be abstracted, which facilitates simpler code for clients of the repository. 

4.1.4.1 Repository structure 

Modules within the client-side repository (whether they are intended to be used for fetching 

news articles, attention messages or something else entirely) were implemented with a 

uniform structure. First, an interface for the repository was defined, outlining all methods that 
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a specific repository (certain modules within a repository are also called repositories, 

themselves) must implement, e.g. FetchAllNews. After the interface was defined, the actual 

repository, i.e. the class that communicates with the API, implemented the interface and any 

method that was defined in it. The repository then contained a specific solution for fetching 

data, which could be modified without violating the corresponding interface that is available 

to clients.  

Finally, a manager was used to call the methods of the repository, e.g. calling the 

NewsRepository via the NewsManager. A manager is a means to further abstract the 

implementation details of a repository module, and may only contain simple mappings from 

one method call to another, or it could be used to perform data transformation if needed. See 

below for descriptions of the interfaces, repositories and managers that have been 

implemented for this project. 

4.1.4.2  Fetching data from API 

As previously mentioned, the interface that describes a repository is very simple. The actual 

code for the NewsRepository interface is presented in Listing 11. 

 

public interface INewsRepository 

{ 
Task<List<NewsArticle>> GetNewsAsync(); 

} 

Listing 11 INewsRepository interface declaration. 

 

This interface specifies that the only function that a class implementing this particular 

interface needs to provide is one that fetches a List of objects of the type NewsArticle. The 

interface for the AttentionMessagesRepository class maintains a structure similar to that of the 

NewsRepository, but instead manages AttentionMessage objects. 

The naming convention of adding the suffix Async to the end of a method (together with 

the use of the Task class
40

) signals that this is an asynchronous method, i.e. program execution 

can continue while this method is still running, allowing the user-interface of the application 

to provide feedback to the user when data is being downloaded. 

The implementation of the NewsRepository interface is provided in Appendix D, which 

illustrates how an HTTP-call is made to the web API and how the call’s response (if 

successful) is handled. If the call to the web API is successful, indicated by the HTTP status-

code range 2XX in the response to the request, the data (payload) within the response is 
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converted from a JSON-array of objects to a C#-List with NewsArticle type items. The 

fetched list of news is always returned to the calling client, but will be empty if the request 

fails. This design was used in the code for the function that attempts to fetch attention 

messages in the AttentionMessageRepository as well, with a very similar implementation. 

Finally, the managers provide simple ways to call the methods in the repository interfaces, 

and one example of a manager (i.e. the NewsManager class) is found in Listing 12. 

 
public class NewsManager 
{ 

private INewsRepository _newsRepository; 
 
public NewsManager(INewsRepository newsRepository) 
{ 

_newsRepository = newsRepository; 
} 
 
public Task<List<NewsArticle>> GetNewsAsync() 
{ 

return _newsRepository.GetNewsAsync(); 
} 

} 

Listing 12 Part of the class NewsManager.cs. 

 

This manager, as well as the AttentionMessagesManager class, currently only maps one 

method call to another in a simple manner, but may be extended in the future with data 

transformation logic or helper methods. 

4.1.5 Authentication 

In contrast to the original design, authentication was implemented in the client application 

instead of the API. Explanations follow of how Azure AD was used, together with the .NET 

client code library Active Directory Authentication Libraries (ADAL), to allow users secure 

access to back-end resources. ADAL is a library which simplifies the implementation of user 

authentication with Azure AD to cloud or on-premises directories, and which can be used to 

obtain access tokens
41

.  

4.1.5.1 Registration of client application in Azure AD 

In order to allow users to log in to a SIF application, the mobile client must be registered in 

the specific Azure AD tenant which contains the users’ own SIF-portal. Each instance of 

Microsoft Office 365 is associated with an Azure AD tenant, and since a SIF-solution runs 

within Office 365, it is in this tenant that the client application needs to be registered. This 

registration essentially “allows” the mobile SIF-application to communicate with Azure AD. 
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In this project, the client application was registered within an Azure AD tenant containing a 

demo-version of a SIF-solution owned by Sogeti.  

4.1.5.2 Client-side authentication via a common interface 

The actual implementation of the authentication mechanism was handled separately on each 

individual platform. In practice, this means that each platform-specific project in the solution 

for the application incorporates its own implementation of a defined interface called 

IAuthenticator presented in Listing 13. The interface itself is declared in the PCL-project 

named SIF2016.Core (see Figure 14  in the introduction for section 4.1). 

 

public interface IAuthenticator 
{ 

Task<AuthenticationResult> Authenticate(string authority, string resource, 
string clientId, string returnUri); 
void SignOut(); 

} 

Listing 13 Declaration of the interface IAuthenticator. 

 

The IAuthenticator interface defines two methods that implementing classes need to 

implement; Authenticate and SignOut. This interface, though slightly modified with the 

addition of the SignOut-method, together with the different implementations of the interface 

is provided directly by employees at Xamarin. Please note that the code used for 

authentication in this project was found in a blog post at the official Xamarin website
42

, 

providing a guide for this type of implementation. At the time of writing, ADAL does not yet 

have full support for PCLs, which limits the number of ways in which authentication in a 

Xamarin.Forms application utilizing a PCL can be instrumented (more on this in section 

5.2.2). 

The versions of the methods Authenticate and SignOut that were implemented for the 

specific platforms are invoked through the use of the Xamarin.Forms DependencyService 

class
43

. This functionality provided by Xamarin entails the possibility to execute different 

methods depending on which platform they run on; the dependency service finds the correct 

implementation during execution. Listing 14 shows how the method Authenticate is called 

from the Xamarin.Forms MasterPage declared in the SIF2016 PCL-project. 



 

 44 

private async void AuthenticateUser() 
{ 
..... 

var auth = DependencyService.Get<IAuthenticator>(); 
AuthenticationResult data = await auth.Authenticate(authority, resourceURI, 
clientId, returnUri); 

..... 
} 

Listing 14 Method AuthenticateUser using the Xamarin.Forms DependencyService. 

 

The authentication is based on bearer tokens, which are a type of credential that can be used 

to authorize access to a set of resources without the need for e.g. a username and password
44

. 

Note that explicit user credentials (username/password) are typically needed to first acquire a 

token, but subsequent requests for protected resources can be made with only a token. The 

flow of authentication for the SIF client-application illustrates the use of bearer tokens: 

1. Upon launching the application, the client redirects the user to a login screen, with the 

help of ADAL. The user supplies their username and password for the Azure AD 

tenant in which they are registered. 

2. If authorization is successful, the user returns to the main application, and a bearer 

token is saved in a token cache (provided by ADAL). Should the authorization fail, the 

user is prompted to log in again. 

3. The application is now capable of requesting secure resources from the SIF web API. 

A valid token is sent along with each HTTP-request to the API, as an HTTP-request 

header value. 

4. The web API uses the token when communicating with SharePoint, i.e. the SIF-

solution that the user is trying to access. This is the final point where the bearer token 

is needed (for this particular request), before data is returned from the web API to the 

client application. 
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4.2 Web API implementation 

This section explains how the web API intermediates between SIF and the mobile client 

application, as well as the APIs and libraries used to fetch data. The structure and architecture 

of the SIF-modules News and Attention Messages are presented first, in order to give a clear 

view of how the data is structured in a SIF-solution. Thereafter, the actual integration and 

retrieval of data from SIF are described. 

4.2.1 SIF architecture 

The structure of a standard SIF-solution is depicted in Figure 20, which briefly describes how 

the online resources relevant to this implementation are organized. A standard SharePoint-

solution contains a resource catalogue structure similar to those found on most common 

personal computers. 

 

 

Figure 20 Relevant parts of SIF, as contained within a SharePoint solution. 

 

When developing a SharePoint-based application, such as SIF, it is possible to extend and 

modify this catalogue structure in order to group remotely accessible resources according to 

preference. The catalogue illustrated by Figure 20 reflects that of the SIF-solution that was 

used and studied during this project. 
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/Sites/Nyheter 

News articles in SIF are created as HTML-formatted websites, rather than plain text files. 

These websites often contain references to image files, located in the subdirectory 

PublishingImages, allowing a web browser (or any other client capable of interpreting 

HTML) to correctly render documents that have been added to a SIF-environment. 

The news module includes a news feed consisting of news entities with certain fields. 

There are two types of news, common company news and department news, where the latter 

can have sub-categories such as IT, HR, Sales etc. Below in Table 3, there is a description of 

a News-entity and its fields (that are visible to the user) common for both company and 

department specific news. 

Table 3 SIF news entity and its fields, combined with explicit explanations. 

Field Explanation 

Image Contains an image connected to a specific news article. 

Title Title of a news article. 

Ingress Introduction of a news article. 

NewsContent Content text of a news article. 

Author The author name including firstname and lastname. 

NewsType 
Decides the news article type: either common company 
or specific department sub category. 

PublishingDate 
The date when the article was published.  
Does not have to be the same as the date it was created. 

 

/Sites/Intranet/Lists/AttentionMessages 

Attention messages in SIF are composed mainly of plain text, as opposed to HTML, which is 

the case for news articles. When fetching an attention message (or other entities) from SIF, a 

large amount of irrelevant data contained within the entity is collected as well. Therefore, 

only the data relevant for this project is presented. 

The attention messages module includes a feed consisting of attention message-entities 

with certain fields. In Table 4, the different fields of an attention message visible to the 

user are described. 
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Table 4 SIF attention message entity and its fields, combined with explicit explanations. 

Field Explanation 

Title 
Title of an attention message which includes  
the whole message visible to the SIF user. 

AttentionStartDate Start date to when a message is valid/applies. 

AttentionEndDate End date to when a message is valid/applies. 

AttentionLevel 
Displays the level of an attention message.  
Can in a non-customized SIF solution be either 
yellow or red. 

CreatedDate The date a message is created. 

LastModifiedDate The date a message is last modified. 

CreatedBy 
The firstname and lastname of the person 
creating a message. 

ModifiedBy 
The firstname and lastname of the person last 
modifying a message. 

 

These entities for the news- and attention message modules are fetched from a SIF-solution 

as JSON objects (two examples of these JSON-strings returned by the API are found in 

Appendix E). How this integration was managed is described in section 4.2.2. 

4.2.2 Integration with SIF 

In this section, there is a description of how the web API actually fetches data from a SIF-

solution. A typical communication flow is explained; from the client app calling the API to 

the API returning the correct data. To summarize, the communication flow can be divided 

into five different steps: 

1. A repository in the client application sends an HTTP-request to an API endpoint 

declared in a controller within the web API. 

2. The header of the HTTP-request holds a bearer token, which the controller extracts 

and passes to a manager, which uses the token for user authorization. 

3. The manager makes its own HTTP-requests, this time to endpoints in Office 

365/SharePoint API. These HTTP-calls are made through the use of the SharePoint 

client-side object model (CSOM) to simplify communication
45

. 

4. When SharePoint returns data to the web API, the manager first transforms the 

received data to a list of entities (either News- or AttentionMessage entities) 

declared in the web API project.  

5. After these lists are constructed, they are serialized to JSON-format before being 

returned to the initial call made by the client application.  
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The actual fetching and transformation of SIF-data is quite complex. However, the 

managers are the classes in the API that hold the highest responsibility for managing the 

actual communication with SIF and these are therefore explained in more detail throughout 

this section. To begin, the process of retrieving SIF-data in a manager can be summarized into 

these steps:  

1. Create context 

2. Create query 

3. Execute query 

4. Serialize result to JSON 

5. Return JSON-data to caller (controller) 

 

An example of this process is when the API requests all the news in a SIF-solution. At 

first, when the NewsManager is being instantiated, its constructor is executed. In the 

constructor presented in Listing 15, a method called GetSiteContext is called with a relative 

URL as an input parameter that defines which site in SIF is going to be the context for the 

NewsManager to operate with (see the different, relative URLs in Figure 20 in section 4.2.1, 

used for this implementation). The method is declared in a class named SIFManager, which 

all of the managers in the API inherit from (see Appendix F.3). 

 

private ClientContext _context; 
private static string _NEWSSITEURL = "sites/nyheter"; 
 
public NewsManager(string bearerToken) 
{ 

_context = GetSiteContext(_NEWSSITEURL); 
base.AuthToken = bearerToken; 

} 

Listing 15 NewsManager constructor and member variables. 

 

The GetSiteContext method returns a ClientContext object (found within CSOM) as seen in 

Listing 16. It in turn uses an instance variable called tenantURL, which holds the actual tenant 

name for the SIF-solution the API is trying to fetch data from. When the call made to 

GetSiteContext is made, such as the one seen in Listing 15, the tenantURL and the input 

parameter siteRelUrl are concatenated to be able to request the right ClientContext-object 

from SharePoint. 
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private string tenantUrl = "https://XXXSIF.sharepoint.com/"; 

 

public ClientContext GetSiteContext(string siteRelUrl) 
{ 

return GetContext(tenantUrl + siteRelUrl);    
} 

Listing 16 Method GetSiteContext declared in SIFManager.cs. 

 

When the manager has received the context, the method GetAllNewsArticles is called, 

which in turn calls the methods GetCorporateNewsArticleList and 

GetDepartmentNewsArticleList, found in Appendix F.1. These methods create and execute a 

query of the type CamlQuery provided by CSOM, which executes a query on a list
46

.The 

result that is generated by the query is ultimately returned from the method. 

The last step in the process is to convert the resulting news list to a form the client 

application can easily process. The method in Appendix F.2 converts and serializes the 

resulting list of news to a JSON-object before this is sent back to the calling controller (in this 

case the NewsController).  

Every HTTP-request made to fetch data from a SIF-solution is authorized with the token 

passed from the client application’s repositories, to the controller and at last to the managers. 

In the class SIFManager (see Appendix F.3) a method called ctxExecutingWebRequest adds 

the specific bearer token to the Authorization header for the request to make sure the request 

is authorized.  

4.3 Chapter summary  

In summary, Chapter 4 has dealt with the implementation details of both the mobile SIF-client 

application and the SIF web API. First of all, the client application was examined, beginning 

with an introductory section explaining in general how pages are implemented in 

Xamarin.Forms, which is later followed by a more substantial walk-through of how the actual 

pages in the client application have been implemented. Furthermore, the mobile client’s 

interaction with the web API was described. Bookending the section on the mobile client is a 

description of how authentication is handled, leading to the implementation details of the web 

API. The structure and behaviour of the SIF web API was discussed, along with the 

architecture of a typical SIF solution to clarify what type of service the API is communicating 

with. Finally, the integration between SIF and the web API has been illustrated with examples 

of how the API uses the CSOM to fetch data from the service. 
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5 Result and evaluation 

This chapter includes an evaluation of the resulting, implemented parts of the project. At first 

the front-end implementation is evaluated and thereafter the implementation of the web API. 

During the course of the project, many different kinds of challenges were encountered, and 

these will be presented and discussed throughout the chapter. Also, there is a comparison of 

the actual result to the original design and specification, together with explanations as to why 

certain decisions were made over others. 

5.1 Overview 

Figure 1, found in section 2.1, portrays the original design for how this project was intended 

to be implemented. This figure is no longer accurate, as several revisions have been made to 

this design during the course of the project. A more factual description of the resulting state of 

the implementation is found in Figure 21. 

 

 

Figure 21 Depiction of application structure at the end of the project described in this 

report. 
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One of two major alterations to the original design is that user authentication now takes 

place directly between the Xamarin client application and Azure AD. The reason for this 

change is because of unexpected problems related to the use of ADAL, which are detailed in 

section 5.2.3. Moreover, Azure AD is now immediately connected to Office 365, which is an 

aspect of the Office 365 architecture that was not considered when the project was originally 

conceived at Sogeti. These architectural changes have had significant impact on the expected 

results of the project, which have fluctuated over time as the discoveries that led to the 

changes were made. 

The functional (and optional) requirements for the project solution that were set forth by 

Sogeti at the very beginning of the project are listed in Table 5, along with an indication of 

the extent to which each requirement has been fulfilled. 

Table 5 Original functional requirements with the final status for this project. 

ID FUNCTIONAL REQUIREMENTS STATUS 

F1 Authentication with Azure AD NOT COMPLETED 

F2 Start page with dash board DONE 

F3 Present latest news DONE 

F4 Possibility to display news images DONE 

F5 Present latest attention messages DONE 

F6 Filtering options for news list NOT COMPLETED 

F7 Present latest documents NOT STARTED 

 

Out of the seven original functional requirements, F2 through and including F5 have been 

fulfilled to a satisfactory degree. F1 and F6 are both far along enough in their implementation 

that these functions actually do work in a rudimentary manner, but not well enough that they 

can truly be considered to be done. A more elaborate explanation of why requirements F1 and 

F6 proved problematic to finish can be found in section 5.2.3 and section 5.2.2.2, 

respectively. Work on requirement F7 was never started, and neither were any of the optional 

requirements shown in Table 6, due to time constraints and expressed priority of work tasks 

from Sogeti. 

Table 6 Original, optional functional requirements with the final status for this project. 

ID OPTIONAL FUNCTIONALITY STATUS 

OF1 Notifications about new news articles NOT STARTED 

OF2 Notifications about new attention messages NOT STARTED 

OF3 Implement caching of SIF-data in Web API NOT STARTED 

OF4 Show Groups module NOT STARTED 
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5.2 Front-end implementation evaluation  

During the implementation of the Xamarin client application, several problems were 

encountered and new decisions were made. First in section 5.2.1, the changes from the 

original design represented by the storyboard in section 3.2.2 are motivated. Apart from this, 

different problem areas are discussed where the most extensive obstacles were the overall 

working process with Xamarin and Xamarin.Forms, together with how the authentication 

with Azure AD could be implemented. These two challenges will be discussed in section 

5.2.2 and section 5.2.3, respectively. 

5.2.1 Changes to original storyboard 

In the storyboard presented in section 3.2.2, the original GUI design and flow of navigation 

was depicted. Section 4.1.2 presented the actual implemented GUI and navigation and overall, 

there were not many changes made to the original design except for a few minor alterations 

such as those found in Table 7. The alterations are described and motivated in two different 

columns; description and motivation.  

Table 7 Alterations from original design portrayed by the storyboard in section 3.2.2.  

ALTERNATION DESCRIPTION MOTIVATION 

Document 
management 

This module was not implemented. 
Resulting in one less tab for navigation with 
the TabbedPage. 

This feature was cut out because other features 
had a higher priority. This was done in agreement 
with the supervisor at Sogeti. 

News web view with 
images 

The news article web view also displays the 
attached publishing image 

This was prioritized at the end of the project and 
was a wish from Sogeti to be implemented. 

Login screen 

A predefined login screen (web view) 
provided by ADAL was used instead of own 
Xamarin.Forms Page 

This was made to simplify authentication with 
ADAL 

 

5.2.2 Working with Xamarin/Xamarin.Forms 

When discussing Xamarin and Xamarin.Forms, it can sometimes come across as a framework 

which simply creates stable, flexible and code-sharing applications instantly. This was 

certainly not the case in this project, and it is most likely not the general case either.  

Working with Xamarin has been both enjoyable and troublesome. In many situations, it is 

obvious that Xamarin is a relatively new product on the market because of it lacking support 
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for various types of features, frameworks and libraries. Furthermore, a small selection of these 

types of problems is presented in this section to give an idea of how challenging it can be 

working with Xamarin and Xamarin.Forms. Most of the examples given further on were 

features that often were “expected” to exist in Xamarin but did not, which meant that the 

implementation could take several times longer than would have been needed if the 

functionality could be implemented fully in a shared PCL-project. 

5.2.2.1 Rendering of GUI controls 

Using Xamarin.Forms to create the GUIs of the application has been both flexible and 

challenging. In most cases, the pages rendered nicely on every platform without any platform-

specific alterations needed. On the other hand, those cases that actually needed these kinds of 

alterations often entailed problems that were not solved easily. Sometimes the problems were 

caused by bugs in Xamarin itself, which was something that was not possible to affect at the 

time. Other times it was too time-consuming to construct a customized renderer for a specific 

Xamarin.Forms control for only one platform. For example, when creating the page for 

filtering news articles by departments, a Xamarin.Forms cell called a SwitchCell was used 

that did not render correctly on UWP (more on this in section 5.2.2.2). Two or three days 

were spent trying to fix the problem, but the problem was not solved before the end of the 

project. Another example is how the Xamarin.Forms view WebView behaves on Android 

devices. For iOS and UWP it mostly worked flawlessly, but for Android there existed many 

different kinds of bugs, such as the web view not being able to display embedded videos 

without crashing. 

5.2.2.2 Filtering of news articles 

Specified in Table 5 in section 5.1, functional requirement F6 entailed the functionality 

required to allow the user of the mobile application to choose which categories of news article 

that they would like to be presented with, i.e. a filter. The implementation of this feature was 

successful for both iOS and Android, but it was impeded by a number of bugs on the UWP 

platform. 

The fact is that, at the time of writing, Xamarin.Forms does not yet have adequate support 

for UWP, as the platform is relatively new to production (compared to iOS and Android
47

). 

As this is the case, there are certain mechanisms and functions built into the Xamarin 

framework that simply do not work as expected on UWP, and in some cases not at all. These 

bugs manifested themselves in two ways during the implementation of the filtering function. 
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As depicted by Figure 19 in section 4.1.2, the view that allows the user to select the 

categories of news that they are interested in contains a number of SwitchCells. These 

SwitchCells each have two important properties; the news-category they represent and the 

state in which they are in, i.e. on or off. Using data binding (described in section 4.1.1), it is 

possible to have the code-object that constitutes the SwitchCell always be updated as to which 

state the cell is currently in. This mechanism works well on iOS and Android, but it is 

completely ineffective on UWP, in the sense that the corresponding code-object is never 

updated when the SwitchCell is toggled. This bug means that it is not possible to 

automatically update the list of news that is presented to the user, according to their 

preference. The first attempt to solve this problem involved the use of an event that is called 

when a SwitchCell is activated by the user. 

With SwitchCells, it is possible to subscribe to an event called OnChange, which is a way 

of saying “execute this particular bit of code when a SwitchCell is toggled”. In practice, the 

OnChange-event never fires (executes) on UWP, even though the user is able to toggle the 

SwitchCell. This is simply a bug, and one that is currently registered with Xamarin but has 

not yet been ratified. 

Ultimately, the filtering function was simply disabled for the UWP-application, opting 

instead to always present news from all categories to the user. The solution that ended up 

being used for the other two platforms was that incorporating the OnChange-event. 

5.2.2.3 Implementations for individual platforms 

Even though most of the finished implemented parts of the application are actually 

constructed by code in PCL-projects, there are a few parts where the logic was implemented 

specifically for each platform. The first example is the localization of resources in the 

platform-specific projects such as embedded images (in this case mostly icons). The file 

system is different for each and every platform relevant for this project, which demanded 

platform-specific code for e.g. displaying icons in the side menu. The file system was also a 

challenge to manage when it came to downloading and displaying images from a SIF-

solution. To save the image’s byte-stream returned to the client application from the API, 

each and every platform had different folders used for storing temporary files and different 

means of saving files (in this case images). Therefore, the saving and loading of images was 

implemented with Xamarin.Forms DependencyService (described briefly in section 4.1.5.2) 

so the image could be saved and loaded correctly on each platform.  
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The last examples of platform-specific-implemented parts involve splash screens (or start-

up screens). Creating a start-up screen with the use of a PCL-project was not supported by 

Xamarin, even though it is a common feature used in mobile applications in general. 

5.2.2.4 IntelliSense 

IntelliSense is a code-completion mechanism built into Visual Studio, which is usually very 

helpful in increasing the speed at which code can be written
48

. At the time of writing, for the 

latest stable version of Xamarin and Xamarin.Forms, the IntelliSense is poor. It provides 

warnings over a lot of code which has correct syntax and does not always give warnings when 

the code syntax is wrong. Often, e.g. during implementation of a XAML-Page, a syntax-error 

is first found when the application is actually launching. This bug could sometimes be time-

consuming and frustrating, and should be fixed in order to attract more developers toward 

working with Xamarin. 

5.2.3 Authentication with Azure AD 

User authentication, as described by functional requirement F1 in Table 5 in section 5.1, has 

proved to be one of the most troublesome areas of work during this project. The original plan 

of managing authentication of users from the web API, as well as being able to automatically 

discover which specific Azure AD tenant and SIF-solution a user should log in to, has not 

been possible to implement due to restrictions found in the ADAL-library for .NET. 

First of all, the functionality needed to resolve an Azure AD tenant with only a user’s 

Microsoft-account as input was simply not present in ADAL. This meant that the user would 

need to provide a larger set of details when logging into the application, something that would 

be detrimental to user experience. Related to the experience of logging in is the actual login 

view, prompting the user to enter their personal credentials and log in, which is by design 

expected to be handled automatically by ADAL. 

When a third-party implementation such as the mobile SIF-application utilizes Azure AD 

(and by extension ADAL) to manage user authentication, the application is expected to 

redirect users to a standard web login interface provided by Microsoft, i.e. it is implied that a 

graphical user interface is directly involved. Since this is the “normal” behaviour of such an 

application, it did not seem appropriate to place the code for authentication in the web API, as 

it was difficult to know how the implementation would need to be modified to work correctly. 

Furthermore, this also means that the developer has very little control over the behaviour and 

appearance of the login view. For most types of applications, this arrangement works well 
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(e.g. for typical web and desktop applications). However, for mobile applications it can be 

difficult to “lock” the user out of the application when the logout process has started.  

A problem that has arisen during this implementation is that the user can easily dismiss the 

web interface containing the login view that is provided by the ADAL library (this was 

enabled by the web interface itself, and could not be altered with the version of the library 

used at the time), which meant that the user was free to use the application even after they had 

logged out. One possible solution to this problem would be to continue redirecting the user to 

the login view each time it is dismissed, but this would create an erratic behaviour towards the 

user. At the point in time when this problem presented itself, work on the project was 

reaching its end. Therefore, it was decided by the project supervisor that work on this task 

should not be continued. 

Finally, working with ADAL in a Xamarin-based solution was not ideal to begin with, but 

it was unfortunately the most straight-forward approach available. As mentioned in section 

4.1.5, ADAL was actually not fully compatible with most Xamarin applications, or more 

specifically with PCLs. This lead to the realization that the implementation of user 

authentication in the client application would not be stable enough to be used in production, 

even if it were functionally correct. Concerns about this were brought to the attention of the 

project supervisors, but they still requested that ADAL be used in the application. After all, 

this particular project was originally specified as the implementation of a proof-of-concept for 

a mobile SIF-application, which meant that not every bit of functionality needed to be fully 

production-ready. 

Even though the requirement detailing user authentication was not successfully 

implemented according to plan, the supervisor was satisfied with the result since it means that 

other developers at Sogeti will not need to run in to the same problems and pitfalls that the 

team implementing this solution have. In other words, this “failure” was deemed to have 

created real value in potentially saved time during future project work at the company. 

5.3 Web API implementation evaluation 

In this section the general challenges of developing the API are presented. In total, the API 

implementation was not quite as challenging as the implementation of the client application, 

but some problems were encountered along the way. 
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5.3.1 General challenges 

When starting the project, there already existed an initial code structure (see section 3.3) and 

sample methods declared in the ASP.NET Web API project. As a result, the actual data 

fetching from SIF to the API and back to the client was not so time-consuming to implement. 

The parts of the API development which were the most challenging were mostly related to 

understanding how a SIF-solution is structured, in order to figure out where the actual data 

can be found in the SIF catalogue structure (presented in Figure 20, section 4.2.1). When the 

path was found, the example methods already declared in the web API project were very 

helpful to the implementation of other, similar methods. 

Another challenge was the question of how to retrieve images from a SIF-solution, which 

was quite time-consuming. In the end it was solved by fetching the image as a file, converting 

it to a byte-stream before sending it back to the calling application.   

The last problem area with the API implementation concerned authentication. As was the 

case with the client application, authentication in the API was not straight-forward. However, 

since the actual authentication was ultimately handled in the client, the web API only needed 

to make sure that each call that was made to SIF was authorized. This was done by sending 

the bearer token from the client to the API in an HTTP-request authentication header, as 

mentioned in section 4.1.5.2, and having the API attach it to its subsequent request to SIF. 

After this process, every call to SIF from the API was authorized.  

5.4 Chapter summary 

The results of the implementation of this project have been presented and discussed in this 

chapter. Beginning with an overview introducing the most significant differences between the 

original plan for the project and the end product, the chapter continued to examine the details 

and experience of work on the project. 

The implementation of the front-end of the SIF application was evaluated with regard to 

several aspects of its development. First, discrepancies between the original design of the 

storyboard versus the resulting mobile application were reviewed, along with motivations of 

these. Following this discussion of graphics and user experience came a lengthier scrutiny of 

the experience of working with Xamarin and Xamarin.Forms, together with detailed 

descriptions of technical problems and difficulties that have arisen during the project. Finally, 

the process of working with Azure AD to realize an implementation mechanism was 

investigated before advancing the discourse to evaluate the implementation of the web API. 
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While not as numerous as the challenges surrounding the front-end, the issues related to 

the construction of the SIF web API conclude this chapter. Understanding the structure of a 

SIF-solution was described as being one of the major challenges to tackle before development 

could proceed. In conclusion, the retrieval and handling of images from SIF was discussed 

before briefly mentioning authentication and authorization in the context of the web API. 
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6 Conclusion  

In this chapter, the project itself is evaluated in the aspects of what knowledge has been 

obtained and how the overall working experience was perceived. Also, there are suggestions 

of how the applications developed can be improved upon or extended in the future, together 

with summarized conclusion remarks for the entire project. 

6.1 Project evaluation 

Months before the project started it seemed like an instructive, educational and interesting 

project to have as a dissertation experiment; and we were not disappointed! To have had the 

possibility to work with many different (new and old, inexpensive and expensive) 

frameworks, tools and services has been a privilege.  

During the course of the project, several obstacles were encountered and sometimes 

appeared almost impossible to solve at the time. Despite this, we are happy with the result of 

the project and the effort that has been made. Also, Sogeti has expressed their satisfaction 

with the project result even though the product is not completely finished at the time of 

writing. They are specifically pleased with gaining information of which services work well 

when integrated with Xamarin and Xamarin.Forms applications, and which do not.   

Since we believe cross-platform development is the future of mobile application 

development, this project has been great in many aspects, but it was sometimes difficult to 

work with a framework as new and instable as Xamarin is in certain aspects. Despite this, we 

believe that Xamarin development will be more flexible and stable and allow for even more 

exciting features in the future, and recommend it as a main framework in mobile application.  

During the project, it also has been really enjoyable developing a product that extends an 

existing one (a mobile application to an existing SIF-solution). We always had to keep in 

mind the existing product’s functionality and appearance throughout the development of the 

Xamarin application, to make sure the customers of SIF would recognize the product also 

when running it on their smartphones. 
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6.2 Future work 

Apart from the requirements in Table 5 and Table 6 in section 5.1 there are several extra 

features we recommend be implemented in the near future, which are listed below in a 

suggested order of priority. These suggestions are functionality we think would make the 

application more stable, user-friendly and which would provide more customer value. 

 

1. Authentication with Azure AD 

At the moment, the authentication with Azure AD is unstable and does not work as it 

should (as mentioned in section 5.2.3), therefore it should be highly prioritized to be 

implemented correctly in the future. Without the authentication mechanism, the 

application cannot be released as the whole concept of the application fails.  

 

2. Refinements and optimizations to the current implementation 

There are a few “quick-fixes” and bugs in the currently implemented solution, which 

are recommended to be further developed or fixed. The quick-fixes or bugs were often 

made or left to be because of Xamarin not supporting the feature that was being 

implemented, but these may be supported in the future and can then be refined.  

Some examples of such bugs include: a web view on Android devices not being able 

to show embedded videos without the application crashing, and having some 

Xamarin.Forms GUI controls rendering badly on certain platforms.    

 

3. Addition of more modules from SIF 

In the project the focus has been on implementing the news- and attention message 

module. In the future, additional SIF modules can be added such as document 

management, groups and social networking functionality.  

 

4. Localization in the client application 

Language localization and internationalization can be added to provide the possibility 

to personalize the user’s application.  
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5. Graphical profiles 

The existing, web-based SIF-solutions may be customized with companies’ specific 

graphical profiles, which would be a nice feature to implement in the mobile 

application in the future as well. 

6.3 Concluding remarks  

All things considered, we are satisfied with the result of this project and grateful for the 

opportunity to learn how to work with so many different kinds of new techniques and 

frameworks. It was most pleasurable working at Sogeti during a five month period and to 

receive support and encouragement from our supervisor and others helping us along the way.  

We hope the SIF mobile application will be continuously developed in the future and that 

the work we have accomplished during this time has provided Sogeti with genuine value, 

even though the product is currently still in a developing phase. 
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Appendix A Project specification 
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Appendix B Xamarin.Forms Page example 

B.1 NewsListPage.xaml 

 

<?xml version="1.0" encoding="utf-8" ?> 
<ContentPage xmlns="http://xamarin.com/schemas/2014/forms" 
             xmlns:x="http://schemas.microsoft.com/winfx/2009/xaml" 
             xmlns:local="clr-namespace:SIF2016;assembly=SIF2016" 
             xmlns:views="clr-namespace:SIF2016.Views;assembly=SIF2016" 
             xmlns:helpers="clr-namespace:SIF2016.Helpers;assembly=SIF2016" 
             Title="News" BackgroundColor="White" 
             x:Class="SIF2016.Views.NewsListPage"> 
  <ContentPage.ToolbarItems> 
    <helpers:PlatformList x:TypeArguments="ToolbarItem"> 
      <helpers:PlatformList.iOS> 
        <ToolbarItem 
          Name="Category Filter" 
          Text="Category Filter" 
          Activated="FilterOnClick" 
          Order="Primary" 
          Priority="0"> 
          <ToolbarItem.Icon> 
            <FileImageSource File="filter_icon.png"/> 
          </ToolbarItem.Icon> 
        </ToolbarItem> 
      </helpers:PlatformList.iOS> 
      <helpers:PlatformList.Android> 
        <ToolbarItem 
          Name="Category Filter" 
          Text="Category Filter" 
          Activated="FilterOnClick" 
          Order="Primary" 
          Priority="0"> 
          <ToolbarItem.Icon> 
            <FileImageSource File="filter_icon_android.png"/> 
          </ToolbarItem.Icon> 
        </ToolbarItem> 
      </helpers:PlatformList.Android> 
    </helpers:PlatformList> 
  </ContentPage.ToolbarItems> 
   
  <StackLayout  
    Orientation="Vertical"  
    Padding="{StaticResource PaddingLists}"> 
    <ContentView 
        IsVisible="{Binding IsBusy}" 
        Padding="0,0,0,10"> 
      <ActivityIndicator 
        HorizontalOptions="CenterAndExpand" 
        VerticalOptions="Center" 
        IsVisible="{Binding IsBusy}" 
        IsRunning="{Binding IsBusy}" 
        Color="Black"/> 
    </ContentView> 
    <ListView   
      x:Name="NewsView" 
      ItemsSource="{Binding ListOfNewsToDisplay}" 
      SelectedItem="{Binding SelectedNewsArticle}" 
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      RowHeight="150"> 
      <ListView.ItemTemplate> 
        <DataTemplate> 
          <ViewCell Tapped="ArticleCellWasTapped"> 
            <Grid> 
              <Grid.RowDefinitions> 
                <RowDefinition Height="75"></RowDefinition> 
                <RowDefinition Height="75" ></RowDefinition> 
                <RowDefinition Height="Auto"></RowDefinition> 
              </Grid.RowDefinitions> 
              <Grid.ColumnDefinitions> 
                <ColumnDefinition Width="Auto"></ColumnDefinition> 
              </Grid.ColumnDefinitions> 
               
              <Image 
                  Grid.RowSpan="2" Grid.ColumnSpan="2" 
                  HeightRequest="75" 
                  Source="{Binding RollupImageSource}" 
                Aspect="AspectFill"/> 
                <BoxView 
                  Grid.Row="1" Grid.ColumnSpan="2" 
                  BackgroundColor="Gray" 
                  Opacity="0.4" 
                  IsVisible="True"/> 
              <Label  
                  Grid.Row="1" Grid.Column="0" 
                  Text="{Binding Title}" 
                  Style="{StaticResource NewsListTitleTextStyle}"> 
                <Label.LineBreakMode> 
                  <OnPlatform  
                    x:TypeArguments="LineBreakMode"  
                    WinPhone="TailTruncation"  
                    Android="WordWrap"  
                    iOS="WordWrap"/>                 

   </Label.LineBreakMode> 
              </Label> 
            </Grid> 
          </ViewCell> 
        </DataTemplate> 
      </ListView.ItemTemplate> 
    </ListView> 
  </StackLayout> 
</ContentPage>  
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B.2 NewsListPage.xaml.cs 

using System; 
using System.Collections.Generic; 
using System.Linq; 
using System.Text; 
using System.Threading.Tasks; 
using SIF2016.Core.Models; 
using SIF2016.Core.ViewModels; 
 
using Xamarin.Forms; 
 
namespace SIF2016.Views 
{ 
    public partial class NewsListPage : ContentPage 
    { 
        public NewsViewModel ViewModel { get; set; } 
        public NewsListPage() 
        { 
            InitializeComponent(); 
            ViewModel = new NewsViewModel(); 
            BindingContext = ViewModel; 
            if(Device.OS == TargetPlatform.Windows) 
            { 
                ToolbarItems.Clear(); 
            } 
        } 
                
        public async void ArticleCellWasTapped(object sender, EventArgs e) 
        { 
            var tappedNewsArticle = NewsView.SelectedItem as NewsArticle; 
            await Navigation.PushAsync(new NewsArticlePage(tappedNewsArticle)); 
        } 
 
        async void FilterOnClick(object sender, EventArgs e) 
        { 

MessagingCenter.Subscribe<FilterByCategoryPage>(this, "DismissModal", 
async (localSender) => 

            { 
                await Navigation.PopModalAsync(); 

MessagingCenter.Unsubscribe<FilterByCategoryPage>(this, 
"DismissModal"); 

            }); 
 
            var filterPage = new FilterByCategoryPage(ViewModel); 
            await Navigation.PushModalAsync(filterPage); 
        } 
    } 
} 
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Appendix C NewsViewModel.cs 

using GalaSoft.MvvmLight; 
using SIF2016.Core.Models; 
using System; 
using System.Collections.Generic; 
using System.Collections.ObjectModel; 
using System.ComponentModel; 
using System.Linq; 
using System.Text; 
using System.Threading.Tasks; 
using Xamarin.Forms; 
using GalaSoft.MvvmLight.Views; 
using SIF2016.Core.Repository; 
using SIF2016.Core.Helpers; 
using System.Text.RegularExpressions; 
using System.IO; 
using System.Diagnostics; 
using HtmlAgilityPack; 
 
namespace SIF2016.Core.ViewModels 
{ 
    public class NewsViewModel : ViewModelBase 
    { 
        public NewsManager NewsManager { get; private set; } 
        private static int ID; 
 
        public NewsViewModel() 
        { 
            Init(); 
        } 
 
        public NewsViewModel(NewsArticle currentArticle) 
        { 
            SelectedNewsArticle = currentArticle; 
            AddImagetoNewsContent(); 
        } 
 
        private void Init() 
        { 
            ListOfNews = new ObservableCollection<NewsArticle>(); 
            NewsCategories = new ObservableCollection<Category>(); 
            NewsManager = new NewsManager(new NewsRepository()); 
            ID = 0; 
            GetNewsCategories(); 
            SelectedCategory = NewsCategories.ElementAt(0); 
            FetchAllNewsAsync(); 
        } 
 
        private void GetNewsCategories() 
        { 
            NewsCategories.Add(new Category() 
            { 
                Name = "All News", 
                IsChosen = true 
            }); 
            NewsCategories.Add(new Category() 
            { 
                Name = "IT", 
                IsChosen = false 
            }); 
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            NewsCategories.Add(new Category() 
            { 
                Name = "Sales", 
                IsChosen = false 
            }); 
            NewsCategories.Add(new Category() 
            { 
                Name = "HR", 
                IsChosen = false 
            }); 
 
        } 
 
        private async void FetchAllNewsAsync() 
        { 
            if (IsBusy == false) 
            { 
                IsBusy = true; 
                var news = await NewsManager.GetNewsAsync(); 
 
                if (news != null && news.Count > 0) 
                { 
                    PopulateListOfNews(news); 
                    CreateWebViewNewsContent(); 
                    SelectedNewsArticle = ListOfNews.ElementAt(0); 
                    LatestNewsArticle = SelectedNewsArticle; 
                } 
            } 
 
            IsBusy = false; 
        } 
 
        private void PopulateListOfNews(List<NewsArticle> newsList) 
        { 
            newsList.Sort((a, b) => b.PublishingDate.CompareTo(a.PublishingDate)); 
 
            foreach (var news in newsList) 
            { 
                news.RollupImageSource = ImageSource.FromStream(() => new 
MemoryStream(news.PublishingRollupImageBytes)); 
                ListOfNews.Add(news); 
            } 
            LatestNewsArticle = ListOfNews.First(); 
        } 
 
        private void CreateWebViewNewsContent() 
        { 
            StringToHTMLHelper c = new StringToHTMLHelper(); 
 
            foreach (var item in ListOfNews) 
            { 
                if (item.ContentImages.Count > 0) 
                { 
                    ArrangeNewsContentImages(item); 
                } 
                var title = c.ConvertToH1(item.Title); 
                var ingress = c.ConvertToH2(item.Ingress); 
                item.NewsContent = c.ConvertToNewsPanel(item.Author, 
item.PublishingDate, item.NewsType) + title + ingress + item.NewsContent; 
                item.NewsContent += AddCSS(); 
            } 
            if (ListOfNews.Any()) 
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            { 
                SelectedNewsArticle = ListOfNews[0]; 
                LatestNewsArticle = SelectedNewsArticle; 
            } 
        } 
 
        private void ArrangeNewsContentImages(NewsArticle item) 
        { 
            foreach (var img in item.ContentImages) 
            { 
                img.DataImageSource = ImageSource.FromStream(() => new 
MemoryStream(img.ImageData)); 
                DependencyService.Get<ISaveAndLoad>().SaveImage(img.ImageData, 
img.DataImageSource, img.Filename); 
                ReplaceImgSource(item); 
            } 
        } 
 
        private string AddCSS() 
        { 
            var tempPath = DependencyService.Get<ISaveAndLoad>().GetFileBaseUrl(); 
            var path = Path.Combine(tempPath, "styles.css"); 
            var result = @"<LINK href=""" + path + @""" type=""text/css"" 
rel=""stylesheet"" >"; 
            return result; 
        } 
 
        private void AddImagetoNewsContent() 
        { 
            if (SelectedNewsArticle.HasAddedImage == false) 
            { 
                StringToHTMLHelper s = new StringToHTMLHelper(); 
                ImagePath = DependencyService.Get<ISaveAndLoad>().GetFolderPath(); 
                
DependencyService.Get<ISaveAndLoad>().SaveImage(SelectedNewsArticle.PublishingRollupIm
ageBytes, SelectedNewsArticle.RollupImageSource, "newsimg" + ID + ".jpg"); 
                SelectedNewsArticle.NewsContent = s.ConvertToNewsImage(ImagePath + 
"newsimg" + ID) + SelectedNewsArticle.NewsContent; 
                SelectedNewsArticle.HasAddedImage = true; 
                ID++; 
            } 
        } 
 
        private string imagePath; 
        public string ImagePath 
        { 
            get 
            { 
                return imagePath; 
            } 
            set 
            { 
                Set(() => ImagePath, ref this.imagePath, value); 
            } 
        } 
 
        private Category selectedCategory; 
        public Category SelectedCategory 
        { 
            get 
            { 
                return this.selectedCategory; 
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            } 
            set 
            { 
                Set(() => SelectedCategory, ref this.selectedCategory, value); 
            } 
        } 
 
        private NewsArticle selectedNewsArticle; 
        public NewsArticle SelectedNewsArticle 
        { 
            get 
            { 
                return this.selectedNewsArticle; 
            } 
            set 
            { 
                Set(() => SelectedNewsArticle, ref this.selectedNewsArticle, value); 
            } 
        } 
 
        private NewsArticle latestNewsArticle; 
        public NewsArticle LatestNewsArticle 
        { 
            get 
            { 
                return this.latestNewsArticle; 
            } 
            set 
            { 
                Set(() => LatestNewsArticle, ref this.latestNewsArticle, value); 
            } 
        } 
 
        private ObservableCollection<NewsArticle> listOfNews; 
        public ObservableCollection<NewsArticle> ListOfNews 
        { 
            get 
            { 
                return this.listOfNews; 
            } 
            set 
            { 
                Set(() => ListOfNews, ref this.listOfNews, value); 
            } 
        } 
 
        private ObservableCollection<Category> newsCategories; 
        public ObservableCollection<Category> NewsCategories 
        { 
            get 
            { 
                return this.newsCategories; 
            } 
            set 
            { 
                Set(() => NewsCategories, ref this.newsCategories, value); 
            } 
        } 
 
        private bool isBusy; 
        public bool IsBusy 
        { 
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            get 
            { 
                return isBusy; 
            } 
            set 
            { 
                Set(() => IsBusy, ref this.isBusy, value); 
            } 
        } 
 
        private void ReplaceImgSource(NewsArticle na) 
        { 
            string baseURL = DependencyService.Get<ISaveAndLoad>().GetFolderPath(); 
 
            HtmlDocument doc = new HtmlDocument(); 
            using (Stream htmlContent = GenerateStreamFromString(na.NewsContent)) 
            { 
                doc.Load(htmlContent); 
                int i = 0; 
                foreach (HtmlNode img in doc.DocumentNode.Descendants("img")) 
                { 
                    img.SetAttributeValue("src", baseURL + 
na.ContentImages.ElementAt(i++).Filename); 
                } 
                na.NewsContent = doc.DocumentNode.OuterHtml; 
            } 
        } 
 
        public Stream GenerateStreamFromString(string s) 
        { 
            MemoryStream ms = new MemoryStream(); 
            StreamWriter sw = new StreamWriter(ms); 
            sw.Write(s); 
            sw.Flush(); 
            ms.Position = 0; 
            return ms; 
        } 
 
        public List<string> ConstructContentImages(string htmlContent) 
        { 
            List<string> resultList = new List<string>(); 
            List<Uri> imgLinks = new List<Uri>(); 
            string regexImgTag = @"<img[^>]*?src\s*=\s*[""']?([^'"" >]+?)[ 
'""][^>]*?>"; 
            MatchCollection imgMatches = Regex.Matches(htmlContent, regexImgTag, 
RegexOptions.IgnoreCase | RegexOptions.Singleline); 
 
            foreach (Match match in imgMatches) 
            { 
                string href = match.Groups[1].Value; 
                imgLinks.Add(new Uri(href)); 
            } 
 
            foreach (var item in imgLinks) 
            { 
                resultList.Add(Path.GetFileName(item.AbsolutePath)); 
            } 
 
            return resultList; 
        } 
    } 
} 
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Appendix D GetNewsAsync method 

 
public async Task<List<NewsArticle>>GetNewsAsync() 
{ 

News = new List<NewsArticle>(); 
var url = BaseURL + "news"; 
 
try 
{ 

if (TokenCache.DefaultShared.ReadItems().Any()) 
{ 

var tokenItem = TokenCache.DefaultShared.ReadItems().FirstOrDefault(); 
_client.DefaultRequestHeaders.Authorization =  
new AuthenticationHeaderValue("Bearer", tokenItem.AccessToken); 

                     
var response = await _client.GetAsync(url); 
if (response.IsSuccessStatusCode) 
{ 

var payload = await response.Content.ReadAsStringAsync(); 
News = JsonConvert.DeserializeObject<List<NewsArticle>> 

(payload,  
new JsonSerializerSettings 
{ 

NullValueHandling = NullValueHandling.Ignore 
}); 

 
foreach (var news in News) 
{ 

news.PublishingDate = news.PublishingDate.ToLocalTime(); 
} 

} 
}             

} 
catch (Exception e) 
{ 

Debug.WriteLine(e); 
} 
 
return News; 

} 
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Appendix E JSON-strings 

E.1 News article 

[ 

{  

"Title":"INTERNET OF THINGS IN THE ENERGY & UTILITIES SECTOR", 

"Ingress":"To continue my series of blog posts about how to practice 
the Internet of Things, let’s look at how it can be used in different 
sectors, and first out is the Energy and Utilities sector.", 

"PublishingDate":"2/8/2016 11:00:00 PM", 

"Author":"Christian Forsberg", 

"NewsType":"Gemensamma", 

"NewsContent":"<p>One very interesting possibility with the Internet 
of Things is to make things visible that are usually not. Such an 
example is electricity, which is omnipresent in our lives, but still 
is not something we can see. One important aspect of electricity is 
it's price, and that is also not visible in any easy way. Since most 
energy markets are open and prices vary over time, it could be 
profitable to keep track of prices, so that you can optimize your use 
of energy, e.g. wash the clothes when the price for electricity is 
low. More importantly, this kind of behavior will actually help the 
energy suppliers as the load on the grid is evened out over time. 
This in turn will have an impact on overall energy use. [...]
</p><p><strong>To read the whole post and interact, please visit the 
SogetiLabs blog: </strong><a 
href=\"http://bit.ly/sogetilabs_0208\"><strong>Internet of Things in 
the Energy & Utilities Sector</strong></a></p>" 

} 

] 
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E.2 Attention message 

[ 
   {  
       Title":"Uppdaterar SIF", 
       "AttentionLevel":"Yellow", 
              "AttentionStartDate":"12/16/2015 2:00:00 PM", 

"AttentionEndDate":"1/15/2016 2:00:00 PM", 
"CreatedDate":"12/17/2015 1:52:28 PM", 
"ModifiedDate":"1/17/2016 7:23:35 PM", 
"CreatedBy":"MOD Administrator", 
"ModifiedBy":"Garth Fort"  

   } 
] 
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Appendix F Web API methods used for retrieving news 

from SIF 

F.1 Methods declared in class NewsManager.cs  

      public string GetAllNewsArticles() 
      { 
            var itemLists = new List<ListItemCollection>(); 
            itemLists.Add(GetCorporateNewsArticleList()); 
            itemLists.Add(GetDepartmentNewsArticleList()); 
            return ConvertNewsCollectionToJSON(itemLists); 

    } 

 

   private ListItemCollection GetCorporateNewsArticleList() 
   { 
            List objList = _context.Web.Lists.GetByTitle("Sidor"); 
            _context.Load(objList); 
            _context.ExecuteQuery(); 
 
            if (objList != null && objList.ItemCount > 0) 
            { 
                string title = objList.Title.ToString(); 
                CamlQuery camlQuery = new CamlQuery(); 
                camlQuery.ViewXml = "<View><Query>" + 
                    "<Where>" + 
                        "<And>" + 
                            "<BeginsWith><FieldRef Name='ContentTypeId'/><Value 
Type='ContentTypeId'>0xXXXXXX</Value>" + 
                            "</BeginsWith>" + 
                            "<In><FieldRef Name='SIF_Nyhetstyp' /><Values><Value 
Type='String'>Gemensamma</Value></Values></In>" + 
                        "</And>" + 
                    "</Where>" + 
                    "<OrderBy><FieldRef Name='ArticleStartDate' 
Ascending='FALSE'/></OrderBy>" + 
                    "</Query><RowLimit>20</RowLimit></View>"; 
 
                ListItemCollection listItems = objList.GetItems(camlQuery); 
 
                _context.Load(listItems); 
                _context.ExecuteQuery(); 
                return listItems; 
            } 
 
            return null; 
    } 
 
 
 
 
 
 
 
private ListItemCollection GetDepartmentNewsArticleList() 
{ 
            //Get news article list 
            List objList = _context.Web.Lists.GetByTitle("Sidor"); 
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            _context.Load(objList); 
            _context.ExecuteQuery(); 
 
            if (objList != null && objList.ItemCount > 0) 
            { 
                string title = objList.Title.ToString(); 
                CamlQuery camlQuery = new CamlQuery(); 
                camlQuery.ViewXml = "<View><Query>" + 
                    "<Where><And>" + 
                        "<BeginsWith><FieldRef Name='ContentTypeId'/><Value 
Type='ContentTypeId'>0xXXXXXX</Value>" + 
                        "</BeginsWith>" +                       
                            "<Neq><FieldRef Name='SIF_Nyhetstyp' /><Value 
Type='String'>Gemensamma</Value></Neq>" +                     
                    "</And></Where>" + 
                    "<OrderBy><FieldRef Name='ArticleStartDate' 
Ascending='FALSE'/></OrderBy>" + 
                    "</Query><RowLimit>20</RowLimit></View>"; 
                //Get only corporate news items 
                ListItemCollection listItems = objList.GetItems(camlQuery); 
 
                _context.Load(listItems); 
                _context.ExecuteQuery(); 
                return listItems; 

} 
            return null; 
} 
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F.2 Method declared in class NewsManages.cs converting lists to 

JSON-objects 

 
public string ConvertNewsCollectionToJSON(List<ListItemCollection> itemLists) 

        { 
            List<NewsEntity> newsArticles = new List<NewsEntity>(); 
            foreach (var list in itemLists) 
            { 
                foreach (ListItem listItem in list) 
                { 

//Iterate over result and map SharePoint Listitem to our representation of 
a news item.  

                    NewsEntity newsArticle = new NewsEntity().MapFrom(listItem); 
                    var imgRef = listItem["PublishingPageImage"]; 
                    if (imgRef != null) 
                    { 

var bytes = 
GetSpecificFile(HTMLHelper.GetPubRollImageRef(imgRef.ToString())); 

                        newsArticle.PublishingRollupImageBytes = bytes; 
                    } 
                    if (newsArticle.IsValid()) 
                    { 
                        newsArticles.Add(newsArticle); 
                    } 
                }  
            } 
            var newsResultList = ConstructNewsContentImages(newsArticles); 
            return JsonConvert.SerializeObject(newsResultList); 
        } 
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F.3 Methods and variables declared in SIFManager.cs 

 
private ClientContext context; 
private string tenantUrl = "https://XXXSIF.sharepoint.com/"; 
private string authToken; 
 
/// <summary> 
/// Get context on other site collection than the intranet site collection. 
sites/nyheter for news site collaboration 
/// </summary> 
/// <param name="siteRelUrl"></param> 
/// <returns></returns> 
         
public ClientContext GetSiteContext(string siteRelUrl) 
{ 

return GetContext(tenantUrl + siteRelUrl);    
} 

 
private ClientContext GetContext(string siteUrl) 
{ 

try 
{ 

context = new ClientContext(siteUrl); 
context.ExecutingWebRequest += ctxExecutingWebRequest; 

} 
catch (Exception ex) 
{ 

throw ex; 
} 

 
return context; 

} 

 

private void ctxExecutingWebRequest(object sender, WebRequestEventArgs e) 

{ 
e.WebRequestExecutor.RequestHeaders["Authorization"] = AuthToken; 

} 

 

public string AuthToken 
{ 

get 
{ 

return authToken; 
} 
set 
{ 

authToken = value; 
} 

} 


