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Abstract 

In today’s computer environments the systems are getting bigger and more complex for each 

day that passes by. The motivating factor for this is that the customer wants to achieve more 

and more with their computer systems than before. The only way to really solve this task is to 

use even more APIs (Application program interfaces) in their systems.  

 

     When using more APIs in a system, there is a chance that the specific system provides the 

same type of API twice, which of course, is a waste of storage and resources. In addition, the 

more APIs a system contains, the bigger the risk is for mismanagement of these APIs. In the 

worst case, this can result in security breaches or data leaks.  

 

This thesis investigates specific APIs provided for a customer of Sigma IT Consulting. The aim 

is to evaluate and organize the APIs according to their usability criteria. The main focus of the 

evaluation is the available documentation which will be evaluated by a questionnaire survey 

distributed to senior software developers at Sigma IT Consulting in Växjö. 

 

Conclusions will then be drawn depending on the result from the survey, and we can then see 

if Azure API management (which is a service to make a system more user – friendly) is accurate 

in its way of organizing with the API usability as the main focus!  

 

Unfortunately, Azure API management did not have any possibility what so ever to customize 

the API placement in a system, and the only way the APIs are organized is in alphabetical order. 

Therefore, a prototype with even more sorting functionality than Azure API management will 

also be presented in this thesis.  

 

Keywords: Azure API management, Microsoft Azure, API usability, Application program 

interface, REST API, Cloud service, Saba cloud API, Cision new API, EasyCruit API, user 

interface 
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Introduction 

Motivation 
The IT world's vision of 21st century is that users will be able to connect to cloud services with 

the help of lightweight portable devices instead of having to use powerful laptops and desktops. 

So who will supply the computing power then? Enormous  data centers of course! And the only 

thing the users will need is a simple device to connect to these data centers. The reasons why 

cloud computing is as popular as it is today being mostly because of lower broadband costs and 

wireless networks being more accessible for every day that goes on. (Dikaiakos et al. 2009) 

 

     One of the main reasons why many businesses use cloud computing is because it is very 

flexible. That is because when you need to scale up your resources you can do that on the fly 

using cloud computing and because you can scale down resources when you do not need that 

extra amount of computing resources and then of course save money. (Furht and Escalante, 

2010) 

 

Using cloud computing, companies can run their applications as if they are being run on a 

supercomputer and remove the burden from the user to spend time on software installation and 

to always have an upgraded computer available (when needed). (Zhu et al. 2011) 

 

Purpose 

From a 2014 survey, it is shown that Amazon AWS is the biggest cloud service on the market, 

but Microsoft with their Azure is the cloud service with highest annual growth rate. (Synergy 

Research Group. 2014) “Microsoft Azure is a growing collection of integrated cloud services—

analytics, computing, database, mobile, networking, storage, and web” (Azure.microsoft.com, 

2016) 

 

 

Figure 1. Shows the market shares between top 5 cloud services in the world and their growth 

rate in the third quarter of 2014. 
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This report is going to focus mainly on Microsoft Azure cloud computing service. Not only as 

figure 1 shows (that Microsoft Azure has the highest annual growth of all cloud services on the 

market), but also because Sigma IT Consulting, where this thesis study has been conducted, is 

one of Microsoft biggest partners in Sweden.  (Sigma, 2014) 

 

The problem that Sigma has and why they are interested in this thesis work is that they have a 

customer(Södraskogsägarna) with a very big and complex IT-environment, consisting of many 

different APIs (application program interfaces). Because of the complexity, it can even be the 

case that many different systems provide the same type of APIs, which of course is a waste of 

storage and resources. In addition, not only that, it has also the chance that APIs are being 

mismanaged. That can in the worst case lead to security breaches or data leaks. (CITO 

Research) 

 

An API (application programming interface) is a technology that connects two or more software 

applications to each other. (Carnegie Mellon University, 2008) 

Furthermore, an API is a way for users to connect to functionality from another company or 

project. The users of the specific API do not see any code of the implementation of the API, but 

instead only what functions you can call. (Rudrahshi et al.2014) 

 

A very simple explanation of an API management service is that it is a proxy between the API 

(application program interface) and a person. Where the person can be a developer, customer 

or partner that is using the specific API. With the help of using an API management service you 

will be able to do all the things needed for a safe, successful and scalable experience of using 

APIs. (CITO Research) 

Questions 

 How can we decide the usability of an API? 

 Is Azure API management accurate in its way of organizing?  

 Depending on the result from the question above, if that is not possible, show a prototype 

that is accurate in its way of organizing 

Delimitation 

With “Accurate in its way of organizing”, the main objective is to find out if Azure API 

management organizes in a way that is similar done by how actual developers would organize 

APIs with the usability as main focus. The purpose is to find out if it is realistic or not.  
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Theory 

To be able to identify the important aspects of this study, it is crucial to increase the 

understanding for cloud services. Therefore, the theory section will begin with a small 

introduction to cloud services to get an overview of its functionality. After the thesis will 

continue with explaining the meaning of API and then diving deeper into the functionality of 

Azure API management and define what API usability really is. 

 

Cloud services 

In the last few years, cloud services have become bigger and more attractive for customers than 

ever before. A cloud service refers both to the applications provided over the internet and the 

hardware and software of the data center which makes this whole concept possible (Armbrust 

et al. 2010). 

A cloud service can be broken down into three different aspects: 

 

Cloud provider 

This data center actually contains the physical servers where the cloud service is deployed. It is 

called a cloud. Here also lies the software that gives the data center the properties which 

characterize a cloud service (costs is based on usage and not per time unit).  Now there are a 

couple of different kinds of cloud, which are distinguished by who is allowed access to the 

cloud (Private/public/community/hybrid). When the service of cloud usage is sold, it is called 

“utility computing” (Armbrust et al. 2010). 

 

Cloud user/Service provider 

This provider develops an application, platform or API. Which in a later stage will be sold as a 

service over the internet to the actual consumer, which are the actual users of the cloud service.  

 

Service user 

This is the consumer. Could be a private person or a larger company etc. These have through 

the service provider’s way of spreading their service gained access to the cloud service and uses 

this. 

 

 

Figure 2. Illustrating how a cloud service works. 
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For this study, the focus will be on the actual service provider, or more exactly, a specific service 

created by a service provider. The functionality of the cloud and utility computing is therefore 

out of scope of this study and will not be covered in this paper. In other words, as figure 2 shows 

only the service provider and service user will be focused on in this thesis work.   

 

The actual service created by the service provider can be broken down into three categories, 

which describe the level of control given to the user. 

 

Software as a Service (SaaS) 

This service gives the consumer the capability to use a provider’s applications, which are 

running on a cloud infrastructure. They can be accessed through both thin client interfaces (like 

web browsers) or program interfaces. This does not give the consumer control of the underlying 

cloud infrastructure. This includes network, servers, OS, storage or any individual application 

capabilities. They can however be able to use some limited configuration settings for the 

application. (Mell & Grance 2011). 

 

Platform as a Service (PaaS) 

This service gives the consumer the capability to deploy consumer-created applications created 

by using supported programming languages, libraries and tools onto a cloud infrastructure. The 

consumer does not have control of the underlying cloud infrastructure but they do have control 

over the deployed application and might have some configuration settings for the application 

host environment. (Mell & Grance 2011). 

 

Infrastructure as a Service (IaaS) 

This service gives the consumer the capability to provision different fundamental resources like 

processing, storage and networks where the consumer can run deployed software, like 

applications or an OS. The consumer does not have control of the underlying cloud 

infrastructure but they do have control over OS, storage and the applications the consumer 

chooses to deploy. They may also have limited control over some networking components. 

(Mell & Grance 2011). 

API – Application Program Interface 

An API is a way for the user to get access to functions provided from a company. The developers 

who use the API do not know the actual code that the API uses but instead only see which 

functions they are able to call (Rudrahshi et al.2014). A very good example of this is “Log in 

with Facebook” which exists in a very large amount of different websites and applications. Then 

the developer of that website or application have taken use of Facebook’s API. (Facebook 

Developers, 2016) 

 

 

Figure 3. An illustration of how the Facebook API appears. 
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The companies who provide these APIs make a lot of profit thanks to this. It helps them display 

their brand more and strengthens it (Rudrahshi et al.2014). Take this for an example, to be able 

to post a comment on a forum a user has to “Log in through Facebook” and through that, the 

user comes in contact with the Facebook brand even though the consumer had no intention of 

using Facebook for this specific case. Figure 3 is an example of how the Facebook login 

functionality can look like. Which is one type of functionality from the Facebook API.  

 

It also opens up for new areas of use for these providers. Since anyone (as long as this person 

follows the license agreements) has the opportunity to use the API in whatever purpose they fit. 

It also puts the provider in a good light by providing consumers with an easier way to access 

these functionalities. 

Representational State Transfer (REST) APIs  

Representational State Transfer (REST) were first coined by Roy Fielding to describe an 

architectural style. (Fielding, Roy Thomas, 2000) 

The meaning of an architectural style is that it has followed some specific design patterns and 

therefore uses many different standards, for example: 

 HTTP 

 URL 

 XML/HTML/GIF/JPEG 

 text/xml, text/html, image/gif, image/jpeg  

(Costello, Roger L., 2007) 

 

     Many people in the IT industry think that REST have to use HTTP and therefore it is a 

synonym for HTTP in the web. That is actually not the case, since the web and HTTP can use 

other architectural styles. Moreover, of course REST can be used in other circumstances then 

with the HTTP and the web. (Li, Li, and Wu Chou,2011) 

 

 

Figure 4. How a REST API works and how it handles requests and responses. 

 

The client uses an API, directly to communicate with the specific web API. The benefit of using 

this separation is that many complex and resource heavy tasks will not concern the client. They 

will instead be on the server side and mostly in the “Web Service Backend” part as we can see 

in figure 4. This is of course encapsulating which is a very popular and a technique with a good 

reputation in the IT world. Also of course the lesser the functionality is on the client side the 

better portability the API will have. In addition, portability is one of the most important parts 

in the completely cloud-computing concept.  
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The web API is the advertisement for the web service that the specific company is offering. It 

is directly listening and responding to client requests. The only part the client will be exposed 

to is the API. A Web API that meets the REST architectural style is a REST API. (Massé, 2012) 

REST requests and responses are both sent through an HTTP connection. All the APIs that are 

being used in Södraskogsägarnas complex IT system are REST APIs.  

 

Saba cloud API 

Saba software is an American company with 31 million users worldwide and with over 2,200 

customers. (Saba.com, 2016) Saba Cloud API is Saba software’s most successful product and 

is a type of REST API (REST API Reference, 2015). Saba Clouds task is to provide intelligent 

and personalized recommendations for your specific organization, to help your employees and 

managers to find valuable information and the expertise they need for improving their working 

life. (Saba.com, 2016) 

Cision news API 

Cision news API is a gigantic news portal where companies and organizations all around the 

world, can market themselves and publish their new announcements regarding their activity.  

Cision was a Swedish company, created as early as 1892. In 2014 Cision was taken over by an 

American company and their main office is nowadays in Chicago instead of Stockholm as it 

was before. (Wikipedia, 2016) 

 

     The goal of their platform is to increase both the visibility of their customer website but also 

to gather more traffic to their customers website. Cision news API is based on XML / JSON. 

(Christian Westholm, 2011) Where both JSON and XML are software and hardware independent 

tools for storing but also to transfer data between clients and servers. (W3schools.com, 2016) 

JSON and XML are very similar data formats but JSON is more user friendly compared to 

XML. (W3schools.com, 2016) 

EasyCruit API 

EasyCruit is an online-based recruiting tool, which is created by the Danish company Lumesse, 

Lumesse is a human resource software company. (Lumesse.com, 2016) Their software 

EasyCruit is a fully integrated software tool for the customer business. Moreover, the goal of 

the software is to help the recruiting of new people in the customer companies.  

What EasyCruit offers is the following: 

 Online publication of job ads 

 Internal resume database adjusted for your specific business 

     EasyCruit is an ASP solution (Application Service Provider) which works almost the same 

as software as a service, that I talked about before. Nevertheless, ASP means that there is no 

software or hardware that you have to buy to use this application. Instead, Lumesse (in this 

case) is the host of the service from a powerful data center, and you rent it from them.  
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Azure API management 

 

Figure 5. The structure of an API network. 

 

The API management is the middle layer (proxy, publisher portal and developer portal) of figure 

5; it increases the security between the backend and the gateway. “Increasing security” refers 

to being able to make sure that only authentic persons are able to use the specific API 

management service. Not only that, the user also gets a publisher portal, which can organize 

every API and get a nice structure over them. In addition, there is a developer portal through 

which one can see every documentation of each API that is included in a user’s system. To 

summarize, an API management will increase the security of a system and make it a lot more 

accessible for people to use APIs because everything the user needs is in one place!  (CITO 

Research) 

Azure 

Microsoft Azure is a Platform as a Service (PaaS). According to Microsoft, the main areas of 

Azure are the following: 

 The consumer pays for the service the consumer uses, at any time the consumer can scale up 

or down the performance. 

 Microsoft is the first cloud computing service that was approved by EU privacy laws. 

 Azure is a choice both for small and bigger businesses, companies like BMW, Heineken and 

Skanska (and of course many more) uses Azure. 

 The consumer gets access of many advanced and different analytic tools.  

 Azure is compatible with a lot of different operating systems and programming languages. 

(Azure.microsoft.com, 2016) 
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API usability 

First, usability can be very hard to define what it really is because it is very individual. (Piccioni, 

Marco, Furia 2013) 

From a survey where Microsoft developers (the median of working experience they had as 

developers was 10 years) participated. The topic was how they learn a new API, 78 % of them 

said from the documentation. (Robillard, 2009) 

 

Another source that also shows us how important a documentation is, motivated it as follows: 

A well-written documentation will help developers to be more cost efficient. Also to help 

promote their API because you are helping users in the best way to learn your software. In 

contrast if the documentation is complex, it can in the worst case even scare away users from 

your products. (Uddin and Robillard, 2015) 

 

Nevertheless, from studies, what attributes does an API have to have to be defined as good 

usability? It depends on how it handles the following cases: 

 

 The specific API is easy to learn,  

 That the programmers are productive when using the API 

 Have to prevent / minimize the damage of errors in the software 

 How well it matches the users expectation of functionality  

(Myers, A. Stylos 2015) 

 

If an API has good usability, it will also make the API more secure. In a study where 13 500 

Android applications were analyzed (that did not meet the usability criteria), it showed us that 

8 % of the applications were misconfigured for the Secure Sockets Layer (SSL) or Transport 

Layer Security (TLS) and because of that man-in-the-middle attacks were a high possibility. 

The same number for Apple iOS apps was 9,7 % with the same samples. (Myers, A. Stylos 

2015) 

In the design phase of an API, it is very good to develop an API with a user–centered design 

approach in mind. Because that will include both sides of the spectrum. For example, to 

understand the users aspect and that the product works the way it is designed to do. To 

summarize a user–centered design makes sure that the API reflects the functionality that the 

users wants in this specific API. (Clarke, Steven 2004) 

 

This is also the reason why many companies deliver the software with the “agile software 

development” strategy where a decent API will be delivered to the customers. Then the API 

will be patched by the users’ feedback. (Myers, A. Stylos 2015) 

Bad API usability will show us that the specific API is very complex and it will discourage 

people from being a part of that specific API / or technology. Which is opposite what the 

developers wants to achieve with their APIs. (Farooq, Umer Zirkler 2010) 
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Figure 6. Different aspects where the API usability is important. 

 

As we can see in figure 6, the API usability is mostly important for the actual developers and 

not for the users of an IT system. In a total of six topics the API usability is most important in 

five of the topics:  

 Learnability of the API 

 Productivity when using the API 

 How simple the API is for the developers 

 Consistency – So the developers always are effective when creating something with 

the help of the API 

 Matching mental models (Myers, A. Stylos 2007) 

And the only part, where the API usability is important for the users is in error – prevention. So 

in this thesis work the focus will be on API usability with the developers in mind. Therefore, 

the survey will be made for the developers only.  
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Method 

In very abstract terms the different aspects of the method part in this thesis work, is first of all 

a big survey to analyze the API usability of some APIs that are a part of Södraskogsägarna 

complex IT system will be made. As we just saw in my theory part from several studies, the 

most important thing to make sure that an API has good usability is by the documentation, so 

that is also, what is going to be the focus on in this report as well.  

 

After the result has been analyzed from the survey, a setup of Microsoft Azure API management 

is going to be developed to see if it is possible to place the APIs in the same order in Microsoft 

Azure API management, that the result from my survey gives. Lastly a prototype with the 

functionality that Sigma wants will be made and then compared to Azure API management.   

 

Description of the survey 
The study is going to focus on mainly three APIs, where all of them are a part of 

Södraskogsägarna complex IT system (Södraskogsägarna is the customer to Sigma IT 

Consulting). Of course, this system has much more than three APIs but because of 

confidentially, I only have these three APIs available for me.  The three APIs are the following: 

 

 Saba API 

 Cision API 

 EasyCruit API 

First, we need to choose in what way we are going to decide usability; it can be done in several 

ways.  Nevertheless, the method applied in this report is based on the articles What Makes APIs 

Hard to Learn? Answers from Developers (Robillard, 2009) and How API documentation fails 

(Uddin and Robillard, 2015) I use a mix of these two studies, and then create seven questions 

regarding the API documentation. After the survey is developed, it will be given to all senior 

developers at Sigma that want to participate (and are eligible). Because the term “senior” can 

vary between many companies, all developers that have at least 5 years of work experience in 

software, will be defined as senior in this case. Then they will answer some questions regarding 

the specific APIs. That method will be mentioned shortly in this method chapter. 

 

What the documentation should consist of to be known as a good one is the following: 

1. Good code examples 

2. Show the readers many different use aspects of the API, both simple and advanced examples 

3. Have a good organized structure 

4. Show some different visual elements  

(Robillard, 2009)  

 

In another study, it was also found that the three main points that often result in a bad 

documentation are the following:  

 

 Ambiguity Part:  

The presentation of the text is very unclear, so the reader cannot realize if the text that 

is provided will help him with anything. (Uddin and Robillard, 2015) 

 Incompleteness Part:  

The documentation is not explaining why something is in a specific way. They just 



20 

 

think that the users at least always have the same experience as the developer had in 

this specific API. Often incompleteness is because of lack of interest from the 

developer to write a documentation. (Uddin and Robillard, 2015) 

 Incorrectness Part:  

The developer lack knowledge of what his own API is really doing and therefore 

writing a documentation that is completely wrong. (Uddin and Robillard, 2015)    

 

Question 1-4 should just focus specifically on the question asked. (So when grading question 1 

for example, the only thing to consider is if the documentation has good code examples) 

Therefore, the following questions are (and all of the questions should of course be graded 1 – 

5, where one is the lowest and five is the highest):   
1. If the documentation has good code examples? (grade 1 – 5) 

2. If the documentation shows the readers many different use aspects of the API? Both simple 

and advanced examples should exists (grade 1 – 5) 

3. If the documentation has a good and organized structure? (grade 1 – 5) 

4. If the documentation shows us different visual elements? (grade 1 – 5) 

 

Questions 5-7 should be graded with an overall impression of the whole documentation in mind, 

compared to question 1-4 where they only focused on that specific area: 

 
5. Is the presentation of the text clear? Is it possible for the reader to understand if the content 

is useful or not? (grade 1 - 5)   

6. Is the documentation complete or does it leave out important details about certain parts of 

the API? (grade 1 - 5) 

7. Is the documentation correct or does it describe implementations in a way different from 

reality? (grade 1- 5) 

In addition, if the following definitions of question 5-7 are met they should of course be graded 

five(best) in that specific question. And if the case is the completely opposite it should of course 

be graded one(worst). 

Some developers maybe lack the time to answer question 5, 6 and 7. Because they take a lot, 

more time compared to the first four questions. In addition, you need to have deep knowledge 

of the specific API to answer the last three question. (Especially for question 6 and 7).  

Let us take an example where person X answer the four first question for an API and gives the 

following result:  

 Question 1 = four points 

 Question 2= three points 

 Question 3= two points 

 Question 4= one points 

Unfortunately, for some reason person X could not finish the last three questions. In this case 

because question 5 is related to question two and three. Question 6 is related to question two 

and four. Question 7 related to question one and two. I will grade question five depending on 

the average of question two and three and so on. (And the score I get will be rounded down to 

the closest integer value, so in question five, it will be (3+2) / 2 = 2, 5 then rounded down to 2)  

 Question 5= two points 

 Question 6= two points 

 Question 7= three points 
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Of course, this is not optimal. However, for several reasons the event described above can occur. 

Therefore, it is good to have a solution if that happens.  

My own survey will work like this. The developers will grade each topic one-five points, where 

point one means terrible, point two is bad, point three is ok, point four is good and point five is 

perfect. So the total points will be between 0 – 35(five points is max for each question * And 

we have seven questions). 

 Therefore, a perfect documentation will be between 29 – 35 points (over 80 %) 

 A good documentation will be between 22 – 28 points (over 60 % - 80 %) 

 An OK documentation will be between 15 – 21 points (over 40 % - 60 %) 

 A bad documentation will be between 8 – 14 points (over 20 % - 40 %) 

 A terrible documentation will get seven points (20 %) 

So in the survey, even if the documentation is extremely bad it will still be better than an API 

without documentation. In other words, the APIs with terrible documentation will be placed 

before the APIs without documentation, if we organize from highest score to lowest. (The 

terrible will get seven points and an API without documentation will of course get zero points)  

After the results from the surveys have been studied and analyzed, it is possible to organize the 

three APIs that were chosen before and organize them from the highest score to the lowest.  

Setup of Azure API management  

Create an API Management instance 

First of all, to even be able to use Azure API management. You need to have an Azure account 

with an active Azure API management subscription. In my case, I got all that from Sigma IT 

consulting.  

When the account and subscription part is solved, it is time to create an API Management 

service. When you first log in to Microsoft Azure, you will see the screen in figure 7.   
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Figure 7. This is your main screen in Microsoft Azure. 

 

When it is time to create a new API management service, press the ‘’NEW’’ key to the bottom 

left of the dashboard, and then chose API management. The pop up window in figure 8 will 

then appear:  

 

 

Figure 8. Showing one of the two steps to create an API management service. 
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Also in figure 8, the URL tab, a unique domain name has to be used for the service. In my case, 

thesisworkliu.azure-api.net will be the URL, that URL is then used to connect to the API 

management service. Because of integrity, the subscription part is blacked out. The region is 

self-explanatory.  

 

 

Figure 9. Showing one of the two steps to create an API management. 

 

When you are done with the settings of figure 8, figure 9 will appear. The organization name 

should be the organization that the API management service is made for, in Sigmas case, it is 

Södraskogsägarna, but in this situation where the service is used only for the thesis work I will 

use thesisworkliu as the name. 

 

Administrator e-mail is also self-explanatory; the advanced settings is used if you want to 

change the permission for the administrator. 

 

After these two steps is done. The service is now complete; the next step is to create or import 

APIs to this management service.  

 

Just to make sure everything went fine we can go to our main screen again and see if the API 

management service appear there and that the status is ready. Figure 10 show us the home screen 

of Azure API management. 

 

 

Figure 10. As we can see, both thesisworkliu appear and the status is ready. Therefore, in other 
words it is working just fine. 
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Import an API 

In order to import an API to thesisworkliu, first of all go to the dashboard and press 

thesisworkliu after that press the manage button. In figure 7, the manage button is just right to 

the new button. After that figure 11 is going to be showed, chose to either import or add a new 

API to the service. In this case, use the Add new API. Therefore, press that button and the 

following pop up will appear.   

 

 

Figure 11. The screen for adding a new API. 

 

 Web API name – What name the specific API is going to have in the portal (should most likely 

have the same name as the API original name) 

 Web service URL – The URL that is needed for the API management service to be able to 

connect to the specific REST API. (In figure 11 I have blacked it out because it is sensible 

information for Sigma)  

 What URL the API consumers need to know, so they can send requests to the web service. 

In my case it will be defaultdomain/theapi, so in other words for the saba api it will be the 

following: https://thesisworkliu.azure-api.net/saba, for the easycruit api: 

https://thesisworkliu.azure-api.net/easycruit and lastly for the Cision API: 

https://thesisworkliu.azure-api.net/cision 

After we have added all of the three APIs (Saba, Easycruit and Cision). The setup of Azure API 

management is done. Figure 12 is an example of how everything should look like if everything 

went well.  

https://thesisworkliu.azure-api.net/saba
https://thesisworkliu.azure-api.net/easycruit
https://thesisworkliu.azure-api.net/cision
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Figure 12. How the dashboard for API management, will look when all three APIs are added. 
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Result 

A total of sixteen senior developers at Sigma IT Consulting answered the survey, where the 

distribution was that thirteen of them were men and three of them were women. Their respective 

ages spanned between 30-45 years old, and they all had 5 years+ experience in the software 

industry.    

 

Figure 13 contains the score for Saba API when everyone had answered the survey:  

 

Figure 13. Saba APIs documentation result from the survey. 

 

Figure 14 is the result from EasyCruit API: 

 

Figure 14. The EasyCruit API did not have any documentation what so ever, therefore the low 
grades. 
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And lastly figure 15 is the total score of the Cision API. 

 

Figure 15. Cision APIs documentation result from the survey. 

 

With the help of simple addition, we can calculate the total points each API gets. Where stated 

above, the maximum points are 35 and lowest is 0 points. 

 

In figure 16, the three APIs is organized with the help of their total score. 

 

Figure 16. Total score of three APIs. 
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Nevertheless, as we can see in figure 16, finally it is possible to place the APIs in a specific 

order, with help of usability as main focus. Depending on if we want to organize the APIs from 

highest API usability to the lowest we get the following order:  

 
1. Cision 

2. Saba 

3. EasyCruit 

Now the interesting part starts, where finally it is possible to analyze if Azure API management 

actually or not have any possibility, as a user of the API management service to place the APIs 

in a custom order and more specific if we can organize the APIs with the API usability as main 

focus.  

Unfortunately, Azure API management does not have any function what so ever to organize the 

APIs in a system, as we also can see in figure 17. When an API imports to the system, Azure 

API management automatically insert the API in alphabetic order and the user does not have 

any possibility to change this.  

 

 

Figure 17. How Azure API management organize their APIs. 

 

There are tens of thousands times more people using APIs than there are designing them. Once 

an API has been released, it is almost impossible to change the API because it may break the 

code for all the users of the specific API. Therefore, it is extremely valuable for both Sigma and 

Södraskogsägarna to organize their systems by APIs the developers can trust.  

 

The developers at Sigma, agreed that the standard way of organizing APIs in a API management 

service is to sort by alphabetical order, because it is the best with small systems (that has less 

than 10 APIs). But as a system grows with more and more APIs (like the Södraskogsägarna 

has) it should have several methods of sorting the APIs.  

 

An API management service can organize its APIs in almost an infinite way. What my design 

of the user interface will focus on is of course based on my survey results. But some other 

alternatives are (Zibran, 2008) 

 

 By popularity: In general terms a more popular API have more developers that works with 

the specific API and that will (hopefully) lead to better service for the user.  
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 Have an internal rating in the API management service, depending on the grades of several 

factors like the variable names in the code, in functions and so on. Where the developers 

that use the specific API management can grade the APIs in real time.  

I have come up with a design for a user interface of an API management service to solve this 

task and to offer better possibilities to organize APIs in a system compared to how Azure API 

management does. The dashboard of the user interface looks like figure 18. 

 

 

Figure 18. The dashboard of the user interface of an API management service (without any 

APIs imported) that offer even more sorting capacity than Azure API management ever did. 

 

The default settings will be exactly the same as Azure API management, that is to sort the APIs 

by alphabetic order; because for small systems, that is the most efficient. Also in case if some 

API has the same internal rating / internal popularity or same documentation score. it will then 

sort the APIs by alphabetical order.  

 

If we import some APIs it will look like figure 19, for simplicity reasons I will only show how 

it organize three APIs (the three APIs I talked about earlier will be imported)  

 

Sort by alphabetical order: 
This sorting algorithm is self-explanatory, it will sort the APIs with the help of their names. 

From ”lowest” to the ”highest” one. In figure 19, an example of how the alphabetical sorting 

order is shown.  
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Figure 19. How the prototype looks when you have imported some APIs in the system. The 

default settings are to organize the APIs by alphabetical order. 
 

Sort by internal popularity:  

Will be a method that calculates how many percent a specific API is being used compared to 

how long the system has been used in total for all users. After that calculation is done (which 

will be done every time the program starts). It then sorts the APIs from highest percent to the 

lowest one. In figure 20 we can see how it sort the three APIs, with the help of the internal 

popularity. 
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Figure 20. Now the three APIs are sorted by internal popularity. 

 

Sort by internal rating:  

The internal rating is going to have a grading system from 1 – 5, where 1 is the worst and 5 is 

the best. The internal rating will be global for all the users in the system. In other words, in 

Sigmas case it would have been shared between all the developers at Sigma that was working 

with Södraskogsägarnas complex IT system. A developer can at any time change the rating of 

a specific API, the API management service will then calculate the average rating of the specific 

API again and then organize it with the help of that. In figure 21 we can see how it sort the three 

APIs, with the help of the internal rating. 
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Figure 21. Now the three APIs are sorted by the internal rating, and when some APIs have the 

same score (no matter what sorting algorithm we use) it will sort them in alphabetical order (as 
we can see about Cision and EasyCruit). 

 

Sort by the documentation: 

The survey will be answered in Google forms, every time the API management starts it will 

first of all synchronize its results from the Google forms document and then in the program 

calculate how many points each API documentation gets. In figure 22 we can see how it sorts 

the three APIs, with the help of the result from the survey. 
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Figure 22. A view of how the API management sort the APIs in a system with the help of API 
usability. 

 

To summarize: 

The main goal of a business is to make as much profit as possible, but to do that your business 

needs to be as cost – effective as possible. And an extremely important thing to ensure that is 

that the developers have to be as effective as they possibly can be.  To improve the developers’ 

productivity, they have to be able to quickly and effectively reuse code that their colleagues 

already have written. The definition of an API is to allow code to be reused by other developers. 

However, APIs that do not meet the developers' specific requirements can in worst case be 

impossible to work with. (Stylos et al. 2008) This is the motivation factor for both Sigma and 

for me, Sigma wants to make sure their developers are as cost – effective as possible (when 

they work with big and complex IT systems) and therefore only working with APIs that have 

good usability. My prototype of a user interface of an API management service ensure just that. 

The developers of a big and complex IT system should only use APIs with good usability, but 

with my prototype that is extremely easy to do just sort the APIs with the documentation score, 

and the APIs at the end of the list are the APIs that should be removed or replaced. Also for 

different circumstances you have even more sorting possibilities.  
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Discussion 

Result: 

It looks very weird that the EasyCruit API got zero points. However, the reason for that is very 

simple; the EasyCruit API did not have any documentation what so ever. In this case, where the 

whole survey is based on just the API documentation and when it does not have any 

documentation at all, it will of course get zero points. Because even a terrible documentation 

(A documentation that get seven points is known as terrible in this case) is still better than 

nothing at all. Just as a side note, many of the people in Sigma IT Consulting have had many 

problems with the EasyCruit API because of this reason, and they instead had to learn the API 

by trial and error as a main tool, which is not as effective as a good documentation as the study 

from my theory told us. (Robillard, 2009) 

 

Of course, it is fine how Azure API management organize the API, when we only have three 

APIs in the API management system. Because it is very easy for a human to have control over 

only three APIs but in a complex and big system like the one Södraskogsägarna has which have 

thousands of APIs (Sigma IT Consulting massive customer), it is a whole other story. Imagine 

that a developer gets in contact with a massive IT system for the first time. The developer does 

not know anything about the specific APIs in the system and so on, and his task is to make sure 

the system has good possibility of further development. In that case, maybe the task is to cut 

down some APIs that are unnecessary, and if that is the case, the best thing to do is to remove 

the APIs with no documentation and bad documentation first. Which will lead to a system that 

is easy to work with, so even less experience developers can work with the complex system. 

This is of course very important for the company with a complex IT system, because the 

company will be more cost-efficient. Moreover, this would be very easy to solve, if it had the 

possibility to organize the APIs from the best API documentation to the worst one. Therefore, 

the developers of the IT system can spend their valuable time with APIs with good 

documentation instead of learning the APIs by trial and error. In addition, it is a lot easier to 

maintain a system where the APIs are well documented.  

Method: 

A point that can be criticized in my survey. Because Sigma IT Consulting office in Växjö is a 

small business, with only about 25 people working there (globally the Sigma concern is big, but 

there was no possibility to get help from Sigma employees from other offices), and some of the 

employees in Växjö were not eligible to participate in the survey. This caused the participation 

in the survey to be small.   

   

However, because Sigma wanted to decide the API usability with the help of the developers 

that actually worked in the system every day, it was more important for them to get qualified 

answer from the developers that had experience in this specific environment instead of an 

extremely big sample size. 

In addition, it would have been a lot more interesting if I had the possibility to organize more 

than three APIs, unfortunately because of confidentiality reasons from Sigma, they could not 

share more than these three APIs with me. Another thing was that I realized first in the very end 

of the thesis work, that the EasyCruit API actually did not have any API documentation what 

so ever.  

 

If we look at the reliability context of the method part, the result is dependent on what other 

persons think. However, their opinion can differ for many reasons. In addition, my study is 
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based on that the API documentation is the most important thing regarding API usability, based 

on “What Makes APIs Hard to Learn? Answers from Developers” (Robillard, 2009). However, 

maybe in the near future some people will come up with a better method regarding the best way 

to decide API usability than the article “What Makes APIs Hard to Learn? Answers from 

Developers” (Robillard, 2009) and that will of course have a huge impact on this thesis work 

as well and change the reliability of the method chapter. 

 

About my sources:  
In this thesis work. I use a mix of web sources and scientific sources. The reason for that is 

simple, because many of the techniques I talk about was released in 2016 or just some years 

ago. Therefore, the only information that was available was technical documentations from the 

manufactures website and so on.  

However, for the scientific sources. Most of the sources I found was with the help of a website 

made of a number of successful researches regarding the topic API usability. This website 

contains a compilation of multiple well-written articles based on API usability. Where all of the 

publications have many citations and so on. In addition, of course only extremely well written 

articles will end up on that website. (Sites.google.com, 2016)  
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Summary 

Sigma wanted to help their customer Södraskogsägarna, with the task to lower the complexity 

in their IT environment. Sigma IT Consulting had never used any API management service 

before, and because of that, wanted to see if the Azure API management service would lower 

the complexity of the IT environment. That is the reason behind why they wanted me to do a 

thesis work about this topic. I wanted to do a study with the developers of the system in mind. 

Because they are the people that are working with this system every day and it is in their best 

interest that the complexity in the system decreases. 

 

The first question: “How can we decide the usability of an API?” with the help of “What 

Makes APIs Hard to Learn? Answers from Developers “(Robillard, 2009) and “How API 

Documentation Fails” (Uddin and Robillard, 2015), which I described in my theory part, they 

convinced me that the API documentation is the most important thing in order to decide the 

usability of an API. In addition, usability of an API is very individual so that is why I wanted 

to ask experienced senior developers, which had a lot of working experience in the specific 

APIs in mind. I personally think that this section ended up really well, with good questions and 

the general judgement was that the questions I got from the help of “Improving API Usability” 

(Myers, A. Stylos 2015), “What Makes APIs Hard to Learn? Answers from Developers 

“(Robillard, 2009) and “How API Documentation Fails” (Uddin and Robillard, 2015) was very 

appreciated by the developers and mostly the developers agreed with the statement that the 

questions were intelligent and interesting.  

 

No one at Sigma IT Consulting knows the answer to the second question “Is Azure API 

management accurate in its way of organizing?” because they have never used an API 

management service before. (Because it is a really new and expensive service). Nevertheless, 

Sigma wanted to help their customer Södraskogsägarna, with better organization of their 

complex IT system, Why the order how the APIs are displayed in Azure API management is 

important for Sigma and Södraskogsägarna, is because Södraskogsägarna have hundreds or 

even thousands of APIs in their system (which EasyCruit, Saba and Cision is all a part of). 

Nevertheless, what I stated in the summary section is that when using more and more APIs in 

a system, there is a chance that the specific system provides the same type of API twice, which, 

of course, is a waste of storage and resources. In addition, the more APIs a system contains, the 

bigger the risk for mismanagement of these APIs. In the worst case, this can result in security 

breaches or data leaks. 

 

However, Södraskogsägarna have an enormous system. They of course do not want to scale 

down the APIs in the system just for making it less complex and therefore scale down their 

service for their customers. What they instead wants to do is to scale down with unnecessary 

API, so their customers still will have the same service as before. If Azure API management 

had the possibility to order the APIs with the usability as main focus, it would be a lot easier 

for Sigma and Södraskogsägarna to make sure that no API is overlapping with each other and 

that the APIs in the system only have well written API documentations. If they realized that 

two APIs are doing the exact same thing, they will just from the placing of the APIs, realize 

which one has the best API documentation. This will of course save a lot of time and costs for 

the company, also it will be easier to work with this system in the future, because they would 

know that the first APIs in the list will all have well written documentations so they should not 

be replaced unless other reasons. This is the reason why the order matters. 
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I wanted to analyze my result from the previous question and see if it was possible to place the 

APIs in the same order in the Azure API management service. Unfortunately, that was not the 

case. Moreover, the only possibility for Azure API management service to place the APIs in it 

was with the help of sorting by alphabetic order. Which is not what Sigma IT Consulting was 

looking for.  

 

Even though the result from Azure API management was disappointing, Sigma IT Consulting 

still had great use of this thesis work because now they know what to expect from Azure API 

management, and in other words it was not what they were expecting. They instead want to 

lookup other alternatives of API management services and see if they have better possibility to 

organize the APIs in the system, so they can lower the complexity in Södraskogsägarnas IT 

system.  

 

The last question “Depending on the result from the question above, if that is not possible, 

show a prototype that has this sorting functionality” I presented a solution that is much better 

than Azure API management regarding the sorting functionality with zero disadvantages.  

 

If I had more time and more resources (because API management services, is very expensive) 

I would study a lot more of the other API management services on the market and see if they 

would be a better fit for Sigma IT Consulting needs, and compare them to my prototype to see 

if they were a lot more similar then the prototype was to Azure API management.   

In addition, I found a very interesting source, Improving API documentation usability with 

knowledge pushing (Dekel and Herbsleb, 2009). Therefore, if I had had more time I would 

combine that source with my survey to see how and what should have been done to improve 

the documentations further more because it was room for improvements in all API 

documentations that I analyzed.  
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