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ABSTRACT: 
 
Application programming interface (API) is a programming interface that allows different 
applications to share information, functionality, and other resources with each other. When 
creating an open-source application programming interface, customer feedback is important. 
Understanding end-user needs can help improve the interface and target marketing activities. 
It is known from previous studies that quality of experience (QoE) is the driver for open radio 
access networks (O-RAN) and that user experience (UX) is what affects system use and leads to 
actual usage. 
 
This subject is relevant in this area of science since the software developer's perspective on open 
application programming interfaces is often disregarded, resulting in fewer studies. The 
objective of this thesis is to determine the necessary technological requirements to improve 
software developers' user experience and attract new customers. This research is based on an 
empirical study developing an open application programming interface for business-to-business 
(B2B) customers. The technology that is a central part of the study is programmable wireless 
network that allows to develop non-real time applications called xApps. 
 
This is case study research, which uses both quantitative and qualitative research methods. 
Information gathered for this research is going to be collected via interviews and surveys from 
the target group. This thesis's limitation is that the analyzed target group has a limited business 
market. The empirical data for this research is gathered from a global telecommunication 
company, from publications about the industry, and surveys and interviews gathered from the 
target market group. 
 
The three main findings of the thesis are related to how building trust among developers and 
partners is crucial, how developers need to be encouraged to learn something new and how 
developers that have more experience have fewer expectations. Previous research indicates 
that discovery about developers that have more experience have fewer expectations is new in 
this field of study. As a conclusion there are entry level blockages, telecommunication 
technology development, partner engagement, community, cost, and platform related killers 
that affect the motivation and prevent investing into an open API platform that specializes in 
xApps. To create a successful xApp platform the provider company needs to tackle these 
problems and highlight the possibilities that xApps offer. 
 
 

KEYWORDS: API, qualitative research, quantitative research, user experience, software 
development, digital marketing 
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TIIVISTELMÄ: 
 
Sovellusohjelmointirajapinnan (API, Application programming interface) avulla eri sovellukset 
voivat jakaa tietoja, toimintoja ja muita resursseja keskenään. Avoimen lähdekoodin 
sovellusohjelmointirajapintaa luotaessa asiakaspalaute on tärkeää. Loppukäyttäjien tarpeiden 
ymmärtäminen voi auttaa parantamaan rajapintaa ja kohdentamaan markkinointia paremmin. 
Opinnäytetyön tavoitteena on selvittää, mitkä teknologiset vaatimukset ovat tarpeen 
ohjelmistokehittäjien käyttökokemuksen parantamiseksi ja uusien asiakkaiden 
houkuttelemiseksi. Aiemmista tutkimuksista tiedetään, että kokemuksen laatu (QoE) on 
avointen radioliityntäverkkojen (O-RAN) liikkeelle paneva voima ja, että käyttökokemus (UX) 
vaikuttaa järjestelmän käyttöön ja johtaa varsinaiseen käyttöön. 
 
Aiheella on merkitystä tällä tieteen alalla, koska ohjelmistokehittäjän näkökulma avoimiin 
sovellusohjelmointirajapintoihin jää usein huomiotta, jolloin ohjelmistokehittäjän näkökulmasta 
tietoa löytyy vähemmän. Tutkimus perustuu empiiriseen tutkimukseen, jossa kehitetään 
avoimen sovelluksen ohjelmarajapintaa yritysten välisille asiakkaille (B2B). Tutkimuksen 
keskeisenä teknologiana on ohjelmoitava langaton verkko, jonka avulla voidaan kehittää ei-
reaaliaikaisia xApp-sovelluksia. 
 
Tämä tutkimus on tapaustutkimus, jossa on käytetty sekä kvantitatiivisia että kvalitatiivisia 
tutkimusmenetelmiä. Tutkimusta varten tietoa on kerätty kohderyhmän haastatteluilla ja 
kyselyillä. Tutkimuksen rajoituksena on, että analysoidulla kohderyhmällä on rajalliset 
liiketoimintamarkkinat. Empiirinen data tähän tutkimukseen on kerätty globaalista 
tietoliikenneyhtiöstä, alan julkaisuista sekä kohderyhmältä kerätyistä kyselyistä ja 
haastatteluista. 
 
Opinnäytetyön kolme päähavaintoa ovat, että luottamuksen rakentaminen kehittäjien ja 
kumppaneiden keskuudessa on ratkaisevan tärkeää, kehittäjiä tulee kannustaa oppimaan uutta 
ja kokeneemmilla kehittäjillä on vähemmän odotuksia. Aiemmat tutkimukset osoittavat, että 
löytö siitä, että kokeneemmilla kehittäjillä on vähemmän odotuksia, on uusi tällä tutkimusalalla. 
Johtopäätöksenä lähtötason pullonkaulat, viestintäteknologian kehitys, 
kumppanuussitoutuminen, yhteisön, kustannusten ja alustan tappajat vaikuttavat motivaatioon 
ja heikentävät investointia xAppeihin erikoistuneeseen avoimeen API-alustaan. Menestyvän 
xApp-alustan luomiseksi yrityksen on puututtava näihin ongelmiin ja tuotava esiin xAppien 
tarjoamat mahdollisuudet. 
 

AVAINSANAT: API, laadullinen tutkimus, määrällinen tutkimus, käyttäjäkokemus, 
ohjelmistokehitys, digitaalinen markkinointi 
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1 Introduction 

The application programming interface (API) is an interface that exchanges information 

between separate systems (Chaffey & Chadwick, 2022, p. 495). Companies should not 

only think about API technical requirements but also think about the people whom they 

are going to cooperate with in the implementation process. It has been researched that 

the number of APIs correlates with the Global Startup Index (Huhtamäki et al., 2017, p. 

5309). Cultures and markets where API development functions well are where marketers 

and engineers work together (Huhtamäki et al., 2017, p. 5312). That is why the digital 

marketing perspective becomes relevant when implementing APIs for software 

developers. 

 

Each of the companies’ departments has a role in developing APIs. Some might even 

describe the term API as “all people are included” (APIdays, 2019). The value chain 

defines the value-adding functions companies’ departments do to produce their 

products (Parment et al., 2016). Creative situations are happening when marketers bring 

IT developers closer to the marketplace to create customer value (Parment et al., 2016). 

It is also important to get opinions from potential customers to identify design flaws 

(Nielsen, 2012). 

 

Companies sometimes overlook the possibilities to improve their offerings while only 

concentrating on their products (APIdays, 2019). Industries might realize that 

collaborating is critical to surviving (Kotler Hermawan; Setiawan Iwan et al., 2016, p. 20; 

Svensson et al., 2019, p. 21). One part of committing to APIs is that companies need 

ecosystems and partnerships where they promote and launch initiatives together 

(Hannes et al., 2018, p. 133). The key to success with APIs is to collaborate with other 

companies because partnerships are important and can give a higher degree of success 

(APIdays, 2019; Parment et al., 2016, p. 54). 
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This thesis has been done with a case study approach in a big global network operating 

company that specializes in telecommunication. The initial idea for this thesis came from 

a real-life problem trying to solve the expansion to a new territory that provides open 

APIs. The challenge of the thesis is to find solutions to identify what different user groups 

are expecting and how can these expectations be met. Another challenge is to find ways 

to market the solution to potential customers. 

 

APIs are costly and modifying them once they have been established is complex and 

time-consuming, according to Biehl (2015, p. 22). Customers may opt to depart following 

modifications to the API they have been using and transfer API providers, making API 

modification even more difficult. To avoid this, the company must ensure that the API is 

properly done the first time it is released. Investing in developing APIs the way 

consumers want them minimizes the likelihood of this scenario occurring. Ensuring that 

consumers are understood and realize what influences customer choices contributes to 

the foundation of how APIs may be digitally advertised. 

 

The goal of this thesis research is to acquire information on a group of technology firms 

that might profit from the open ecosystem of the case company. Case company will 

operate as a platform linking business partners with firms that will construct applications 

for business partners using case company's APIs. The open APIs that the case firm will 

provide are intended to improve the radio access network (RAN). The platform will offer 

a variety of options for developing applications in a safe sandbox environment. The 

applications that are produced are known as xApps. 

 

User-centered design (UCD) emphasizes the user group’s opinion about the design 

(Persson et al., 2015, p. 509). This thesis aims to obtain the target group's perspective 

on the overall business concept and current documentation while keeping UCD in mind. 

The target audience includes experts from a variety of information technology domains, 

including cloud, verification, radio technology, IT administration, continuous delivery, 
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system testing, embedded, networking, machine learning, database, telecommunication, 

performance testing, and functional testing. 

 

 

1.1 The purpose of the study 

This thesis will focus on enhancing the user experience of an open application 

programming interface from the standpoint of digital marketing. The thesis is going to 

focus on improving the user experience (UX) and getting knowledge about the potential 

user group. These user groups are defined through the company's identified potential 

market target groups. 

 

 

This thesis is going to give user experience knowledge about programmable network 

solutions which have been researched in the field from different angles. Open 

application platforms have been studied from the standpoint of usability and user 

experience in the context of transportation, biomedicine, banking, healthcare, 

entrepreneurship, mobile network, cross-platform, monetization and conceptual 

modeling (Alay et al., 2017; Bork et al., 2019; Kilpeläinen et al., 2021; Miranda et al., 

2016; Nambisan et al., 2018; Nikravesh et al., 2015; Osagie et al., 2017; Schindelin et al., 

2015; Wäljas et al., 2010; Zachariadis & Ozcan, 2017). Programmable networks have 

been studied for their special characteristics, the history behind the technology, recent 

research initiatives, security reasons, programmable network node, processor 

architecture, cloud, and software-defined networking possibilities (Anerousis et al., 2021; 

Campbell et al., 1999; Crowley et al., 2000; Feamster et al., 2013, 2014; Macedo et al., 

2015; Nunes et al., 2014; T. Wang et al., 2020; Wen et al., 2022; Yemini & Silva, 1996). 

Radio network-specific open programmability has been researched regarding xApps over 

the recent years regarding the benefits, quality of experience (QoE), machine learning 

(ML) opportunities, trends, market opportunities, future challenges, platform, 

communication metrics, traffic steering framework, and guidelines (Aryal et al., 2023; 

Azariah et al., 2022; Bonati et al., 2022; Dryjański et al., 2021; Iturria-Rivera et al., 2022; 
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Kak et al., 2022; Koufos et al., 2021; Kougioumtzidis et al., 2022; Lacava et al., 2022; 

Polese et al., 2022; Pönnelin et al., 2023; Singh et al., 2020; Wypiór et al., 2022). 

 

Previous research has shown that it is important to get opinions from potential 

customers to identify design flaws (Laugwitz et al., 2008; Mäkipää et al., 2022; Nielsen, 

2012). However, the focus of this thesis will be on a specific target group and improving 

the existing solutions to fit their needs. Hence, this thesis is going to provide valuable 

knowledge in the technology field of ways to improve an open application 

programmable network platform for software designers, developers, and testers based 

on their views. 

 

Open application platform has been researched from various aspects. There is less 

research concerning the digital marketing of open application platforms to customers. 

Open application programming interfaces are mentioned in platform competition 

strategies, managing, advertising, marketing, and semantic marketing context as well as 

being accused of using unfair methods to compete against rivals (Bodle, 2011; 

Chesbrough, 2004; Foux, 2010; Karhu & Ritala, 2021; Lies, 2019; Sharma, 2019; Simon, 

2021; J. Wang, 2009). The motivational factors to encourage users to collaborate in open 

innovation platforms have been studied too (M. Antikainen et al., 2010; M. J. Antikainen 

& Vaataja, 2010). 

 

Prior research has shown that user experience, marketing, and technology all have a 

significant role in product creation (Norman, 1999). While past research has been 

concentrated briefly on open API marketing and the possibilities to advertise the 

platform there has not been much research done on specifically digital marketing 

capabilities of an open API platform. Therefore, this thesis will deliver meaningful 

information about open APIs in the business field from a digital marketing viewpoint. 

 

These dilemmas lead to forming the following theoretical and empirical objectives: 
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1) What are the possible alternatives to improve the user experience for different 

user groups in an open API platform? 

2) How could the open API platform be marketed based on these user 

expectations? 

 

1.2 The scope of the study 

The constraint of this thesis is that it is a case study that will only focus on one 

technological business that is extending its radio network to programmers who can 

design, build, and test apps. The technology that the thesis is examining is focusing on 

programmable wireless networks that create possibilities to create applications known 

as xApps. The focus group being interviewed for this research is the second of the thesis's 

restrictions. The focus group consists of a limited number of technical professionals with 

experience in various sorts of software design, development, and testing. 

 

1.3 The structure of the study 

The thesis begins with an introduction and proceeds from there to present an overview 

of user acceptance, general information on open API, and the current concepts of digital 

marketing. The thesis also describes the used method and the data collection process. 

The thesis compares different user groups’ answers in interviews and surveys. After this, 

the thesis outlines the conclusions and analyzes the research questions considering all 

the previously gathered data. The key concepts of the study are described in Annex 1. 

Figure 1 illustrates the structure of the study. 
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Figure 1. Structure of the thesis 
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2 Literature review 

Technology, marketing, and user experience are the "three legs of human-centered 

development," according to Norman (1999). The stool stands sturdy when all these 

components are aligned but collapses when one perspective is overlooked. Figure 2 

depicts the same concept as a funnel including these three critical aspects required for 

the product to function. 

 

 
Figure 2. Illustration of needed components for product development (Adapted from Norman, 

1999) 

 

A platform is a business model that connects customers and business partners through 

a platform to create value (Parker et al., 2016, p. 5). The business model that most 

companies use is a pipeline model (Parker et al., 2016, p. 6). The pipeline model creates 
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value through steps that connect the customer and the business partner on each end 

(Parker et al., 2016). Transforming network operators’ businesses from a traditional 

pipeline business to a platform business requires multiple efforts. 

 

In the end platform use depends on users’ motivation and what goal the user wants to 

accomplish (Latham & Pinder, 2005, p. 486). The ideal situation is the feedback loop 

where the platform provides such interactions that “create a constant stream of self-

reinforcing activities” (Parker et al., 2016, p. 296). The platform is succeeding if the user 

finds the value unit flow relevant and interesting enough to continuously generate more 

value units and wants to engage in interactions (Parker et al., 2016, p. 296). 

 

Creating value through a platform may lead to changing the company’s entire business 

model (Moilanen et al., 2018). Parker et al. (2016, p. 14) mention “strategy, operations, 

marketing, production, research and development, and human resources” as business 

functions that are going to be changing because platforms are becoming more common. 

Whereas Moilanen et al. (2018, p. 16) want to divide the groups that are responsible for 

API development into customer experience, marketing, sales and purchases, 

partnerships and business operations, information security and data protection, cloud 

services, integration, and business systems. While each of these business functions is 

important based on Moilanen et al. (2018, p. 16) and Parker et al. (2016, p. 14)  way of 

defining the business groups this thesis is going to be focusing mostly on business 

functions that relate to research and development by improving customer experience 

and marketing. 

 

In the following chapters, the thesis is going to proceed to explain each of these key 

concepts in more detail. This will give an overview of user experience, open API, current 

concepts of digital marketing, user journey, benchmarking, and service blueprint. 
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2.1 An overview of user experience 

The evolving landscape of telecommunications, including the emergence of O-RAN 

architecture, demands a deeper understanding of the quality of experience (QoE) from 

the user's perspective (Kougioumtzidis et al., 2022). As a response to this gap in research, 

this thesis will provide a comprehensive exploration of user experience within open APIs, 

with a particular focus on O-RANs potential as an xApp platform. This thesis aims to 

contribute insights and meaningful information that can shape the design and 

development of open API platforms, enhancing the user experience in this dynamic and 

evolving field. 

 

Norman (1986, pp. 41–42) separates the process of user activity into seven stages. These 

user activity stages are goal setting, intention formation, action sequence specification, 

action execution, perceiving the system state, interpreting the state, and assessing the 

system state concerning the goals and intentions. In principle, the first stage is about 

establishing the goal which leads to a set of activities to accomplish the goal. Afterward, 

the user reflects on how well these actions were met. 

 

According to Davis and Fred (1986, p. 10), user behavior can be described as a stimulus 

that is generated by system capabilities. This creates user motivation as a response 

organism which may lead to actual system use as a response. Figure 3 represents the 

cause-effect interactions between variables. The system's qualities and capabilities play 

a vital impact in the establishment of user motivation (p. 11). The system designer's role 

is to provide a stimulus that encourages users to utilize the system (Saari, 2021, p. 15). 

This incentive generates a reaction, indicating that the user begins to utilize the system 

(Saari, 2021, p. 15). 
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Figure 3. Illustration of user behavior (Adapted from Davis, 1985) 

 

The criteria for user expectations have been researched in the field of technology 

throughout the years with different types of technology acceptance models (TAM) (Davis, 

1985). Technology acceptance models study the usability factors from users’ 

perspectives and try to find solutions that often lead to system usage (Davis, 1985, p. 7). 

One of these user acceptance models is the unified theory of acceptance and use of 

technology (UTAUT) model presented in Figure 4 which describes the user behavior by 

factors and moderators (Venkatesh et al., 2016, p. 329). 
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Figure 4. UTAUT model (Adapted from Venkatesh et al., 2016) 

 

Venkatesh et al. (2016, pp. 329–335) discovered that one of the key moderators that 

affect users’ intentions to use the system and leads to actual usage is user experience. 

User experience influences the user's expectations about the system's accessibility, as 

well as the societal implications and enabling circumstances. However, in the UTAUT2 

model, the previously described links between user experience, effortlessness 

expectations, and social effect have been deleted (Figure 5). The renewed UTAUT2 

model emphasizes user experience as a combination of enabling factors, hedonic 

motivation, and habit which can lead to intentions of system usage. 
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Figure 5. UTAUT2 model (Adapted from Venkatesh et al., 2012) 

 

What makes a design stand out is accessibility, usability, and acceptability (Benyon, 2014, 

p. 77). Accessibility is the “usability of a product, service, environment or faculty by 

people with the widest range of capabilities” which leads to being more productive 

(Benyon, 2014, p. 21; International Organization for Standardization, 2018). These 

accessibility criteria include physical, psychological, social, cognitive, economic, cultural, 

or social factors (Benyon, 2014, pp. 77–78). Accessibility is an ethical and legal 

requirement (Benyon, 2014, p. 77). In the European Union accessibility requirements are 

controlled by law (Web Accessibility Initiative, 2008, 2018). 

 

Nielsen (1994, p. 24, 2012) emphasizes usability as an acceptability criterion, 

categorizing it as learnability, efficiency, memorability, errors, and satisfaction. Usability 

evaluates how enjoyable and straightforward the user experience features are to utilize. 
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The utility is connected to usability since it considers if the user needs are satisfied by 

the features that the interface delivers. Both usability and utility result in usefulness. 

 

Acceptability, according to Benyon (2014, p. 84), entails convincing people to utilize the 

offered technology. Acceptability, unlike usefulness, cannot be examined in a laboratory. 

Acceptability may be defined in terms of several settings such as politics, convenience, 

cultural and social habits, usefulness, and economics. The previously described 

technology acceptance models attempt to understand user motivations and give a 

method for estimating technological success (Davis, 1985). 

 

A requirement is defined as "something that the product must perform or a quality that 

the product must possess" (Robertson & Robertson, 2012, p. 9). User experience focuses 

on the entire experience "to satisfy the specific demands of the consumer" (Nielsen & 

Norman, n.d.). UX is the interface between humans and technology that necessitates 

various activities and generates feelings, perceptions, and ideas (Benyon, 2019, p. 212).  

 

Nielsen (1994, p. 24, 2012) recommends allocating at least 10 percent of the overall 

expenditure to usability. If a user finds the interface tough to use, they will depart 

immediately in search of a better one. This also applies to what the platform has to offer. 

If a user's demands are not met by the platform, they will quit and look for another 

option. 

 

Designing is the process that begins immediately after the user requirements are 

determined (Robertson & Robertson, 2012, p. 253). It is useful to involve users in the 

early design process and analyze their present demands (Benyon, 2014, pp. 79–80; 

Mäkipää et al., 2022, pp. 573–574). Users might supply knowledge about previously 

unknown challenges, improvements to design, and new possibilities (Benyon, 2014, pp. 

79–80; Mäkipää et al., 2022, pp. 573–574). With user testing, observing, and giving the 

possibility to users tell their opinion the interface can be improved (Nielsen, 2012). 
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Previous research, such as the study by Osagie et al. (2017, p. 4) has shed light on the 

critical factors that influence the user experience in digital platforms. Osagie et al. (2017, 

p. 4) found that many platforms often lack simplicity and user-friendliness, leading users 

to prefer platforms that resemble popular social platforms such as Facebook. Their 

findings strongly advocate for the importance of a low learning curve, user-friendly 

interfaces, clutter-free web pages, easy searchability, access to social communication 

channels, simple data visualization, and the ease of sharing and engaging with other 

users through comments. 

 

While these insights are pivotal in understanding user preferences and requirements in 

various domains such as transportation, biomedicine, banking, healthcare, 

entrepreneurship, and more, there has been a notable gap in the exploration of user 

experience within open APIs, particularly in the context of O-RAN architecture and open 

application platforms (Alay et al., 2017; Bork et al., 2019; Kilpeläinen et al., 2021; 

Miranda et al., 2016; Nambisan et al., 2018; Nikravesh et al., 2015; Osagie et al., 2017; 

Schindelin et al., 2015; Wäljas et al., 2010; Zachariadis & Ozcan, 2017). Few studies have 

delved into the user experience of open APIs in programmable networks, let alone xApps. 

Notably, the studies related to open API platforms specializing in mobile networks have 

focused on quality of service and usability aspects (Alay et al., 2017, p. 77). 

 

2.2 General information on open API 

While there are studies that have advanced our understanding of radio network-specific 

open programmability, there remains a noticeable gap in research concerning open API 

platforms within programmable network platforms. The pivotal role of open APIs in 

shaping the user experience within this dynamic and evolving field calls for in-depth 

exploration, which this thesis aims to address. 

 

Application programming interfaces known as APIs “offer a way to integrate several 

software systems in a simple, clean, clear, and approachable way” (Biehl, 2015, p. 15). 

APIs can enable consumers and partners to interact and connect throughout the 
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ecosystem, lowering the costs of company services and systems (Biehl, 2015, p. 16; 

Moilanen et al., 2018, p. 20). End-users interact with APIs indirectly over applications 

(Biehl, 2015, p. 18). 

 

APIs allow businesses to diversify their product offerings by embracing the platform 

economy (Moilanen et al., 2018, p. 20). Figure 6 depicts the key features of open API. 

Open APIs enable companies to make their data open standard and freely available for 

usage by anybody (Biehl, 2015, p. 18). The primary consumers of such a solution are 

developers, who may utilize the offered APIs to construct applications and solutions 

(Biehl, 2015, p. 16). This also implies that developers are the primary emphasis when 

building such solutions, making their opinions important (Biehl, 2015, p. 16). 

 

 
Figure 6. The main characteristics of open API (Adapted from Moilanen et al., 2018) 

 

Is it reasonable for a company to rely on its customers and partners to make its platform 

open to others, or are the platform and brand too valuable (Moilanen et al., 2018, p. 21)? 

Open APIs have the potential to open new business opportunities. Companies that have 

taken a risk by exposing APIs to clients have seen significant revenue growth in recent 

years (Basole, 2016, p. 21). Over the previous decade, the number of provided open APIs 

has increased substantially (DuVander, 2012; Moilanen et al., 2018, p. 37; Santos, 2017, 

2019). This trend is seen in Figure 7 from 2005 to 2023. 

 



24 

 

 

 
Figure 7. Illustration of API growth (Adapted from DuVander, 2012; Liu et al., 2021; Santos, 2017, 

2019) 

 

Webpage ProgrammableWeb has been monitoring this evolution and offering open APIs 

for developers. At the time of this research, in early January 2023, the 

ProgrammableWeb dictionary had over 24 471 open APIs. As Liu et al. (2021, p. 13) 

observed, API development has slowed in recent years, and the open API directory 

ProgrammableWeb announced its retirement in October 2022 (ProgrammableWeb Staff, 

2022). Rapid API, another open API provider that is still active, currently provides over 

40 000 APIs (RapidAPI, 2023). 

 

Biehl (2015, p. 17) emphasizes that companies “cannot enforce their business partners 

to utilize their services”. Therefore, the API service must be valuable, helpful, and easy 

to use to persuade business partners to invest in the product. The solution supplied must 

also be secure and simple for business partners to monitor. If a company successfully 

harnesses its API supply it creates opportunities for additional revenues, expanded 

product reach, and innovations from its research, and development business partners 

(Moilanen et al., 2018, p. 20). Figure 8 illustrates the benefits of open APIs. 
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Figure 8. Advantages of open APIs (Adapted from Moilanen et al., 2018) 

 

Most businesses intend to invest in the API economy. Participation in the API economy 

was a top target for 89% of telecommunication companies in 2020 (RapidAPI, 2020). 

Participation in the API economy was ranked as a priority by 72.2% of telecoms in 2022, 

with 11.1% contemplating it in the future (RapidAPI, 2022). It is no wonder why most 

companies try to “provide access to their company assets” to third-party developers 

while they can create “free” innovations for the company (Biehl, 2015, p. 18; Moilanen 

et al., 2018, p. 33). 

 

What should companies then take into consideration when building APIs? Biehl (2015, 

p. 19) has created a list of things to consider when developing an API: 

1. Learning what APIs primary customers want to use. 

2. Fitting the API to the company’s current API portfolio. 

3. Choosing the architectural style. 

4. Designing a blueprint of the API. 

5. Selecting the API platform. 

6. Choosing a generative API methodology. 

 

In other words, companies should invest to listen to their customers and understand 

their needs. Based on customer wishes the company can then create and make the 

technical requirements to implement such APIs. After creating an understanding of the 

requirements, the company must make sure that the APIs are in line with its API portfolio 

offering. 
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Previous research has illuminated the dynamics of community building and knowledge 

sharing among developers in the context of mobile broadband network platforms. Alay 

et al. (2017, p. 77) suggest that fostering a sense of community can facilitate 

collaborative efforts and knowledge exchange among developers. Notably, their study 

revealed that developers responded positively when given the opportunity to integrate 

their own tools into the platform, underlining the importance of flexibility and 

customization. 

 

In recent years, the research landscape has witnessed an upsurge in the investigation of 

radio network-specific open programmability, with a focus on xApps. Numerous studies 

have delved into various facets of this evolving field, examining the benefits, quality of 

experience (QoE), machine learning (ML) opportunities, emerging trends, market 

potential, future challenges, platform architecture, communication metrics, traffic 

steering frameworks, and guiding principles (Aryal et al., 2023; Azariah et al., 2022; 

Bonati et al., 2022; Dryjański et al., 2021; Iturria-Rivera et al., 2022; Kak et al., 2022; 

Koufos et al., 2021; Kougioumtzidis et al., 2022; Lacava et al., 2022; Polese et al., 2022; 

Pönnelin et al., 2023; Singh et al., 2020; Wypiór et al., 2022). 

 

Among these contributions, Aryal et al. (2023) highlighted a fundamental challenge in 

this domain – “the delicate balance between system performance and complexity.” They 

underscored the dilemma faced in designing a high-performance environment that may 

lead to a complex system architecture, versus a less complex design that may sacrifice 

system performance. These findings underscore the intricate nature of the field and the 

importance of addressing these challenges. 

 

2.3 Current concepts of digital marketing 

This thesis sets out to address a notable gap in the literature by aiming to comprehend 

the dynamics of promoting xApp platforms and identifying the essential elements 

necessary for adapting xApp platforms to meet the evolving demands of the digital 
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marketing landscape. Through a comprehensive exploration of digital marketing 

strategies for open application platforms, this research seeks to contribute valuable 

insights into how, where, and why these platforms should be promoted, with a keen 

focus on the elements that drive their adaptation and success. 

 

Maslow (1958, p. 18) presented the five basic needs of humans that are “physiological, 

safety, love, esteem, and self-actualization”. Each need is ranked individually. The most 

significant need to meet is a psychological need, whereas the least important need to 

fulfill is self-actualization. The five essential requirements can be represented 

hierarchically in the form of a pyramid (Figure 9). As the need at the bottom of the 

pyramid is met, the next need can be addressed until the peak of the pyramid is achieved. 

 

 
Figure 9. Maslow's hierarchy (Maslow, 1943) 

 

Needs may have changed since Maslow's presented his theory of human basic needs. 

When there are needs then there is a marketing opportunity while “marketing is 
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managing profitable customer relationships” by “satisfying customer needs” (Parment 

et al., 2016, pp. 9–10).  

 

According to Kotler Hermawan and Setiawan Iwan et al. (2016) brand strategy is handled 

through segmentation and targeting. Segmentation is a term related to marketing that 

involves “dividing the market into homogenous groups based on their geographic, 

demographic, psychographic, and behavioral profiles”. Targeting is related to 

segmentation by selecting a segment group to target their market based on segment 

“attractiveness and fit for the brand”. This allows marketers to manage resources more 

productively and target different segments with different contributions. 

 

Parment et al. (2016, pp. 24–25) divide customers into butterflies, true friends, strangers, 

and barnacles based on their profitability and loyalty (Figure 10). Strangers are the least 

loyal and lowest profitable group out of the four, which makes it a group that should not 

be invested in any form. Barnacles are long-term customers but less profitable. This 

makes them very problematic. Butterflies offer profit but they tend to change companies 

from time to time. This makes butterfly customers hard to catch and stay loyal as they 

should be invested in shorter periods. True friends are what companies should invest in 

the most as they are both loyal and offer high profitability. 
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Figure 10. Customer relationship groups (Adapted from Parment et al., 2016) 

 

Kotler Hermawan and Setiawan Iwan et al. (2016, pp. 167–168) mentions the WOW 

factor as something that leaves people speechless as what customers are constantly 

looking for. While the WOW feeling is personal, companies should offer something 

enjoyable, a superior experience, and engagement. This can be achieved by 

concentrating on user experience. However, companies should focus on their desired 

group of customers and try to build their relationships with them instead of focusing on 

providing to every customer (Parment et al., 2016, p. 25). 

 

While there are different customers their adaptation to a specific technology might differ 

(Chaffey & Chadwick, 2022, p. 106). Some people adopt technologies early as they are 

innovators who want to get the latest technology (Rogers et al., 2014, pp. 11–12). After 

innovators, the next adaptors of the technology are the early majority, late majority, and 

laggards who take the most time adapting to the new technology (Rogers et al., 2014, 

pp. 11–12). Figure 11 illustrates the diffusion-adoption groups and their contribution. 



30 

 

 

 

 
Figure 11. Diffusion-adoption groups (Adapted from Rogers et al., 2014) 

 

Digital marketing is marketing that uses digital technology (Lahtinen et al., 2022, p. 17). 

Chaffey and Smith (2023, p. 3) extend this notion by stating that digital marketing is 

marketing. Yet, "digital marketing should be blended with conventional marketing" 

because the two are complementary (Chaffey & Smith, 2023, p. 3). 

 

Digital marketing has transformed traditional marketing. Digitalization has transformed 

the purchasing process by giving the means to obtain information and compare options 

(Lahtinen et al., 2022, p. 56). Digital advertising, content marketing, and social media 

have increased customer reach (Lahtinen et al., 2022, p. 56). Customers are also more 

aware of their wants because of digitalization (Lahtinen et al., 2022, p. 56). 

 

Lahtinen et al. (2022, pp. 20–24) classified digital marketing progression into three stages. 

The first stage began in the middle of 1990, with the launch of the first websites and 

search engines (Lahtinen et al., 2022, p. 20). Only the most resilient organizations 
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survived this period, recognizing that not all corporate tasks could be shifted to the web 

(Lahtinen et al., 2022, p. 21). 

 

According to Lahtinen et al. (2022, pp. 22–23) the second stage of digital marketing 

began in the middle of 2000 with the launch of social media platforms. Initially, social 

media networks did not advertise anything because the marketing potential of these 

channels was not yet recognized. At this time social media platforms were only utilized 

for communication. 

 

The third stage of digital marketing has come from the adaptation of the internet and 

user content according to Lahtinen et al. (2022, pp. 23–24). The third stage began around 

2015 when the internet transitioned to the mobile environment. Marketers recognized 

the advertising potential of social media platforms and began to concentrate on content 

marketing. The most recent advancements in this process have been commercial 

partnerships and influencer marketing. Marketing is nowadays transitioning from 

fragmented to personal, experience, and recommendation. 

 

According to Labrecque et al., 2013, pp. 258–259) customers have gained power in 

demand, information, network, and crowd level to help their decision-making. Demand 

power relates to the trend of multiple options to choose from instead of relying on local 

resources. Information power means that customers have increased reach for data. 

Network power involves the feedback and reviews that customers leave based on their 

experience with the company. Crowd power affiliates with the communities and 

platforms that share information. All these powers influence customers’ buying 

decisions. 

 

Businesses must devise new techniques to gain access to their customers' networks 

(Lahtinen et al., 2022, p. 57). Nowadays segments are communities (Kotler Hermawan; 

Setiawan Iwan et al., 2016, p. 47). These communities form naturally while customers 

specify the kind of communication in which they wish to participate (Kotler Hermawan; 
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Setiawan Iwan et al., 2016, p. 48). This has changed the transition from push marketing 

to permission marketing where the company asks permission from customers to send 

marketing messages (Kotler Hermawan; Setiawan Iwan et al., 2016, p. 48). 

 

Digitalization has intensified competitiveness and globalized it (Lahtinen et al., 2022, p. 

49). Technology is rarely the answer, but a tool that allows a company to achieve its 

objectives more effectively and with higher quality (Lahtinen et al., 2022, p. 45). 

Marketing models may aid in the identification of prospective technologies by breaking 

down the adaption process into phases and quantifying the change (Lahtinen et al., 2022, 

p. 48). 

 

Ye and Kishida (2003) delved into the underlying motivations that propel individuals to 

engage with open-source software (OSS) communities, revealing that learning stands as 

a pivotal driving force. Their research highlighted that, even in the absence of monetary 

incentives, the pursuit of knowledge and skill development offers immediate satisfaction 

and the potential for personal growth within the platform community. 

 

While a substantial body of literature exists on digital marketing, surprisingly little 

research has been dedicated to the digital marketing strategies specifically tailored for 

open application platforms when targeting customers. Open application programming 

interfaces (APIs) have found their place within discussions in platform competition 

strategies, managing, advertising, marketing, and semantic marketing context as well as 

being accused of using unfair methods to compete against rivals (Bodle, 2011; 

Chesbrough, 2004; Foux, 2010; Karhu & Ritala, 2021; Lies, 2019; Sharma, 2019; Simon, 

2021; J. Wang, 2009). Motivational factors that inspire users to actively engage and 

collaborate within open innovation platforms have also garnered scholarly attention (M. 

Antikainen et al., 2010; M. J. Antikainen & Vaataja, 2010). These studies shed light on 

the intricacies of what drives participation in open innovation, a concept with clear 

relevance to the realm of open application platforms. 
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2.4 User journey 

User journey is about user experiences that a person has when interacting with the 

system software. The user journey outlines the main activities that the customer wants 

to accomplish by visiting the website (Chaffey & Chadwick, 2022, p. 500). These 

customer scenarios typically consist of series that require information or experience to 

effectively fulfill the desired goal (Chaffey & Chadwick, 2022, p. 500). The user journey 

collects all the touchpoints and channels that customers are using and considers the 

improvement possibilities to enhance these interactions (Benyon, 2019, p. 89). 

 

The user journey, as previously said, collects all touchpoints and seeks to grasp the path 

that leads to the next touchpoint (Benyon, 2019, p. 93). This is known as navigation 

(Benyon, 2014, p. 328, 2019, p. 93). Brinck et al. (2002, pp. 126-127) identify seven 

distinct navigation techniques that users employ, ranging from procedural recall to 

content learnability. As a result, users should be helped, and the web page should have 

labels, navigation assistance, and a search function (Rosenfeld & Morville, 2002). 

 

One of the biggest problems in user journey mapping is the constant change since users’ 

interests and needs change constantly while only a “few users will follow the ideal 

journey carefully” (Benyon, 2019, p. 92). Sometimes customers decide to try new 

opportunities which may modify the user journey (Benyon, 2019, p. 92). This makes 

forecasting user journeys challenging. 

 

Another crucial consideration that complicates user journey mapping is distinguishing 

distinct user groups, as some users may function as both consumers and content 

providers (Benyon, 2019, p. 93). Side switching refers to "the phenomena in which users 

from one side of the platform join the opposing side" (Parker et al., 2016, p. 299). User 

roles can change, and the platform should allow side-switching. 

 

Lewko and Parton (2021) created the developer journey map to illustrate the user 

journey of a developer. The map visualizes developers’ perspectives and helps to gain 



34 

 

 

perspectives of the user experience (Parton, 2021). While Lewko and Parton divided the 

developer journey into five stages I added four more stages to the map which are 

registering, onboarding, testing, and feedback. The adapted developer journey map can 

be seen in Annex 2. The modified developer journey consists of seven stages: 

1. Awareness: The developer becomes aware of the open API platform's existence. 

This awareness can be created through online advertisements, social media, 

word-of-mouth, events, conferences, or other channels. The developer becomes 

interested in learning more about the platform and may begin to research it 

further and determine whether it could be useful for their needs. 

2. Exploration: The developer visits the website and begins exploring the open API 

platform. At this stage, the developer looks through the provided features, 

documentation, and other resources. The developer tries out the platform demo 

or sandbox environment. A developer may consider platform features, pricing, 

billing, reputation, reviews, competitors, and other alternatives before 

committing to the platform. 

3. Registration: At this stage, the developer creates an account on the open API 

platform and provides any necessary information. Providers may ask for 

information such as the developer's name, email address, and company or 

organization name. Depending on the platform, the registration process may also 

involve providing payment information, agreeing to terms and conditions, and 

completing a verification step such as email confirmation. 

4. Onboarding: Once the developer has registered for the open API platform, the 

onboarding process typically involves familiarizing themselves with the 

platform's features, capabilities, and documentation. The open API platform 

provider may offer onboarding resources such as tutorials, webinars, or one-on-

one support to help the developer get started. 

5. Integration: The developer begins integrating the open API platform into their 

software. This is the stage where developers encounter their first challenges and 

difficulties. The developer may encounter challenges related to the API's 

functionality, performance, or compatibility with their software. The open API 
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platform provider may offer technical support, documentation, or other 

resources to help overcome these challenges. 

6. Testing: The developer tests their integrated software to ensure that it works 

correctly and that it meets their requirements. The developer may need to make 

changes or modifications to their integration based on the test results. Testing 

may involve an error, exception, scenario and use case handling, unit, integration, 

performance, and user acceptance testing, and testing in a controlled setting. 

7. Deployment: The developer deploys their software to production for their end-

users by using the open API platform which provides the functionality. The 

deployment stage includes configuring and coding in the production 

environment to make the final product. The developer may continue to monitor 

and optimize their integration over time. 

8. Feedback: The developer provides feedback to the open API platform provider. 

At this stage developers usually report their issues and suggest improvements. 

Providing feedback to the open API platform provider can be beneficial for both 

the developer and the provider. The developer can help identify areas for 

improvement, while the provider can use feedback to enhance their platform and 

better meet user needs. Some open API platform providers may even offer 

rewards or incentives for feedback. The developer may also be willing to 

participate in user communities or forums to share their experiences and learn 

from others. 

9. Scaling: As the developer's usage of the open API platform grows, they may need 

to consider factors such as pricing, performance, and reliability. If the developer 

is satisfied with the open API platform's performance and features, they may 

renew their subscription or continue to use the platform in future projects. If not, 

they may look for alternative solutions that meet their needs better. 

 

2.5 Benchmarking 

The benchmarking process is used in this study to compare xApp platform to similar 

practices other companies are using. Benchmarking is defined as "the practice of 
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comparing the company's goods and procedures to those of rivals or top enterprises in 

other industries" to improve resource allocation and quality (Parment et al., 2016, p. 

447). Benchmarking competitors is an excellent technique to begin learning about the 

company's marketing features (Kotler et al., 2009, pp. 142–143). What distinguishes a 

great and good marketing strategy is that instead of just benchmarking the company 

should aim to outperform the competition (Kotler et al., 2009, pp. 142–143). 

 

Developer experience (DevEx) is a significant competitive factor in interface adoption 

(Moilanen et al., 2018, p. 25). This thesis will analyze the developer sites of Amazon Web 

Services (AWS), Google, RedHat, and Microsoft to gain a better understanding of what 

other firms provide their software developers as best practices. The most important 

findings regarding each developer portal supported front-end and back-end languages, 

social channels, engagement opportunities with other developers, useful material and 

qualifications can be seen in Annex 3. There are some similarities and clear differences 

between each developer portal providing. 

 

The most differences concern the provided useful material. Google provides the least 

social channels out of the four but arranges big events internationally and has large 

communities. Google is lacking certifications while offering badges. Amazon has been 

using APIs internally which eases external integration (Biehl, 2015, p. 17). AWS has the 

most social channels out of the four and a huge variety of useful materials. AWS also 

provides multiple ways for developers to find like-minded people virtually. Microsoft 

stands out by providing the possibility to code with any programming language and by 

offering comprehensive support for developers. RedHat has useful material like e-books, 

use cases, a sandbox, and learning paths. 

 

Every platform is built around communities. They offer support for each developer and 

tester and give a place to discuss matters that the platform is offering. Every platform 

also offers events where like-minded people can meet and feel a sense of belonging. 

These events are usually held virtually but some companies like Google, Twilio, RedHat, 
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and AWS even offer possibilities to meet other platform users face-to-face. Microsoft 

and Twilio take events even further by offering community-led after-parties. The main 

reason is to get people to feel connected and involved in the platform offering. 

 

Social media platforms aid in spreading the news to as many like-minded people as 

possible. YouTube, Facebook, Twitch, Soundcloud, Stack Overflow, Reddit, GitHub, 

Twitter, Peer Insights, Instagram, LinkedIn, and Discord are among the platforms' well-

known social channels. YouTube and Twitter are used by every platform firm, from AWS 

to Twilio. Platforms utilize YouTube to distribute announcements, knowledge, and 

lessons, as well as tech presentations, podcasts, and instructions about apps and 

platform use. Twitter is used for discussions to disseminate development-related 

material, case studies, research, guidance, instructions, tutorials, career insights, and 

news. Google, RedHat, Microsoft, and Twilio each maintain a platform blog and host tech 

talks. 

 

2.6 Service blueprint 

Service blueprint is used in this study to gain an understanding of how the service is 

defined in customers eyes and diagnosing problems that may affect operational 

efficiency. A service blueprint is a widely used customer-driven approach to get an 

understanding of the tasks that are implemented from a customer’s point of view (Bitner 

et al., 2008, p. 67). Service blueprint creates a customer experience journey that 

visualizes the service process, customer actions, interactions, support processes, and 

stages of customer engagement in a structured manner (Bitner et al., 2008, p. 67). This 

makes the customer’s journey easier to follow and helps to visualize what affects the 

customer's perception of quality (Bitner et al., 2008, p. 73). 

 

Customer actions are the central of service blueprinting. Customer actions conclude “all 

the steps that customers take a part in the service delivery process” (Bitner et al., 2008, 

p. 72). Every time the customer interacts directly there is a moment of truth situation 



38 

 

 

(Bitner et al., 2008, p. 72). The line of interaction divides customer actions and front-

stage actions (Bitner et al., 2008, p. 72). 

 

Front-stage interactions are interactions that are visible to the customer while backstage 

interactions are that are not visible to the customer (Bitner et al., 2008, p. 72). Both front 

stage and backstage interactions are important fulfilling the ultimate experience for the 

customer. The line between visible and non-visible interactions is called the line of 

visibility (Bitner et al., 2008, p. 72). 

 

Support processes are activities that must take place by individuals and units inside the 

company to make it possible for the service to be delivered (Bitner et al., 2008, p. 72). 

The line that divides backstage actions from the support processes is the internal line of 

interaction (Bitner et al., 2008, p. 72). Physical evidence is what customers encounter 

when using the service (Bitner et al., 2008, p. 73). 

 

The stages of the service blueprint can be divided into previously described stages of the 

developer journey. The service blueprint can be found in Annex 4. The service blueprint 

consists of eight stages that are now highlighted by customer action points: 

1. Noticing advertising: This is the phase where the customer has their first 

interaction with the company. Physical evidence can for example be social media 

or a search engine. Front-stage interactions that are visible to the customer are 

marketing efforts. The backstage interactions that are not visible to the customer 

include creating marketing content and advertising. The support process for this 

phase is the marketing plan. 

2. Visiting the website: In this phase, a customer enters the website for the first 

time. The customer has been intrigued by the advertising or heard of the product 

and wants to see the product for themselves. Physical evidence can be, for 

example, a website or an application. Front-stage interactions include greeting 

the visitor and asking for cookie preferences. Backstage interactions include 
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setting the cookie preferences and therefore tracking the customer. The support 

process for this phase is visitor analytics. 

3. Registering to the platform: In this phase, the customer registers to be able to 

explore the platform a bit more. Physical evidence is the registration system. 

Front-stage actions include filling out the needed information to get the rights to 

register. Backstage actions include collecting all the needed information and 

storing it in a customer database for further use granted by the customer. The 

support process for this phase is therefore the customer database. 

4. Signing in: This is the phase where the customer lands on the first page of the 

platform and explores the page. Physical evidence is the landing page. Front-

stage interactions include customers scrolling through the provided material that 

they find interesting and useful. Backstage interactions include efforts to 

introduce pages that might interest the customer and get them engaged using 

the platform. Support processes for this phase are customer analytics that help 

to make this type of recommendation. 

5. Analyzing the features: In this phase, the customer analyzes the features and 

provided material to choose to try the product. The physical evidence of this 

phase is the product description, which needs to be as appealing as possible. 

Front-stage interactions include checking the available data to make the choice. 

Backstage interactions include creating an appealing introduction that assures 

the customer that investing time and money into this platform is a smart choice. 

The support process of this phase is traffic scanners that help to investigate the 

used amount of time on the page and the success rate of making the customer 

try out the product after they have analyzed the features. 

6. Sandbox: In this phase, the customer interacts with the API itself for the first time. 

Physical evidence is the sandbox that provides a place to test if the platform 

provides enough capabilities to do what the customer wants to achieve. Front-

stage interactions of this phase are reading the available documentation and 

watching tutorials that help to try out the sandbox. Support processes include 
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documentation, tutorials, and tools that need to be described so that the 

customer understands them and can create something based on it. 

7. Creating the first application: This is the phase where the customer decides to 

invest in doing something more concrete and tries to create their first application 

on the platform. The physical evidence of this phase is the APIs that gather the 

needed information for the customer. Front-stage interactions include checking 

the features and opportunities that the platform has to offer. This is the crucial 

part where the customer needs to feel they get enough help, and that the 

solution is what they looked for. The support process for this phase is customer 

satisfaction metrics that collect useful information for further development of 

the platform since this is a crucial phase. 

8. Giving feedback: This is the phase where customers can raise any concerns or 

feedback about using the platform. Physical evidence of this phase is on the 

feedback page. Not all customers are willing to give feedback and usually, the 

feedback that is received can be mostly negative. Customers, however, value 

companies that try to fix issues and get heard. Front-stage interactions measure 

the received service and the quality of it. Backstage interactions include 

improving the customer experience based on this feedback. Support processes 

of this phase are reviews and feedback that help the company to form an opinion 

on where the platform is heading and what to improve. 

9. Continuing to use the platform: This is the phase where the customer decides to 

use the platform in the future and possibly reviews their subscription if they have 

any. Physical evidence can be, for example, a website or an application, or the 

used platform. Front-stage interactions include receiving the subscription. 

Backstage interactions include continuing to create appealing opportunities for 

the customer to keep them happy and engaged to the platform in the future. The 

support process for this phase is the customer retention rate which defines how 

many customers have continued to use the services. 
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3 Research methodology 

This chapter is going to be explaining the research philosophies and methodologies. 

Based on these research philosophies and methodologies, the thesis goes through the 

used approach, data collection, and research settings. Research settings are going to 

introduce the conducted research and special characteristics of the case company. Lastly, 

the thesis is going to question the reliability and validity of the results.  

 

 

3.1 Research philosophy 

A paradigm is “a set of basic beliefs” that connects with the way the individual views the 

world, what role the person has in the world, and what different relationships the person 

can create in “that world and its parts” (Guba & Lincoln, 1994, p. 107). Each human has 

their own perceptions, beliefs, and own will which make each person hard to predict 

(Järvinen, 2001, p. 196). However, three questioning paradigms that can be classified 

from the response (Guba & Lincoln, 1994, p. 108). The philosophy paradigm depends on 

choices in three questions: ontological, epistemological, and methodological (Denzin, 

2008). 

 

Ontological belief is considering the world to be detached and separate from humans or 

subjective to only the changes humans make in it (Burrell & Morgan, 1979; Orlikowski & 

Baroudi, 1991). Ontology is in other words “the study of being” and “what is there to 

know about it?” (Crotty, 1998; Guba & Lincoln, 1994, p. 108). To ontology, only real-world 

problems matter that concern real existence and actions (Guba & Lincoln, 1994, p. 108). 

 

Epistemological belief is considering the one who is questioning the matters and what 

accurate information about the phenomenon can be known (Guba & Lincoln, 1994, p. 

108; Järvinen, 2001, p. 197). Epistemology wants to know “how things really are and 

how things really work” if the real world is assumed (Guba & Lincoln, 1994, p. 108). 
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Epistemological belief can be seen through positivism, anti-positivism as well as critical 

ones (Burrell & Morgan, 1979, p. 5; Orlikowski & Baroudi, 1991). 

 

Methodological belief is considering how the one who is questioning the matters can 

find out what can be known by “obtaining first-hand knowledge of the subject under 

investigation” (Guba & Lincoln, 1994, p. 108; Järvinen, 2001, p. 197). In methodology, if 

the real world is assumed the one who is questioning “mandates control of possible 

confounding factors, whether the methods are qualitative or quantitative” (Guba & 

Lincoln, 1994, p. 108). The methodology is in other words “a preference for certain 

methods”, “a theory of scientific knowledge”, “a range of solutions” and “a systematic 

sequence of procedural steps” (Gobo, 2008). 

 

Table 1. Basic beliefs of alternative questioning paradigms (Adapted from Guba & Lincoln, 1994) 

 

 

Table 1 provides the four paradigms positivism, postpositivism, critical theory, and 

constructivism view to ontological, epistemological, and methodological questions 

(Guba & Lincoln, 1994, pp. 108–109). Positivism tries to find regularities in the social 

world while “what we see is true” because it can be seen (Burrell & Morgan, 1979, p. 5; 

Metsämuuronen, 2000, p. 11). Postpositivism or so-called anti-positivism is the criticism 

of positivism (Guba & Lincoln, 1994, p. 109). Postpositivism understands the social world 

directly from individuals’ perspective and that there can happen certain events that are 
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harder to explain but can still be observed (Järvinen, 2001, p. 197; Metsämuuronen, 

2000, pp. 11–12). The Critical theory explains the social world as historically continued 

and is a “set of several paradigms including Marxism, feminism, materialism, and 

participatory inquiry” (Chua, 1986; Guba & Lincoln, 1994, p. 109). Constructivism is “an 

alternative paradigm whose breakaway assumption is the move from ontological realism 

to ontological relativism” with assuming reality to be relative while others assume it is 

real (Guba & Lincoln, 1994, p. 109; Metsämuuronen, 2000, p. 12). This thesis is going to 

focus on using qualitative and quantitative research methods. The qualitative method is 

related to critical theory and constructivism while the quantitative method is related to 

positivism and postpositivism (Metsämuuronen, 2000, p. 14). 

 

3.2 Research settings 

This thesis is trying to describe the problem scope objectively, research the focus group 

and holistically discuss the conclusions. The focus group is going to answer an interview, 

a survey, or both based on their choice. The focus group consists of people that may 

work in the same company as the interviewee, but all the interviewees and the 

interviewer do not know beforehand. This applies also to the survey. The interview 

questions and survey were made using prior survey and interview question forms and 

theories. The focus group answered these questions, and the results were analyzed with 

the literature reviewed earlier. 

 

Quantitative research uses “quantitative data in the form of survey methods, laboratory 

experiments, formal methods and numerical methods such as mathematical modeling 

to understand and explain natural phenomena” (Myers, 1997, p. 241). Qualitative 

research uses “qualitative data in the form of interviews, documents, and participant 

observation data to understand and explain social and cultural phenomena” (Myers, 

1997, p. 241). This thesis is going to use both quantitative and qualitative methods. 

 

Both qualitative and quantitative methods can be added to the same research. This is 

something called mixed methods (Silverman, 2015, p. 46). Table 2 shows four ways in 
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which qualitative and quantitative approaches can be combined in the data collection 

and analysis phases. The most common way to use the mixed model is to gather and 

analyze both qualitative and quantitative data separately (Brannen et al., 1992; Hirsjärvi 

& Hurme, 2008, p. 29). This is shown in Table 2 with models 3 and 4. 

 

Table 2. Four ways to combine qualitative and quantitative approaches in data collection and 
analysis phases (Adapted from Hirsjärvi & Hurme, 2008) 

 
 

In Table 2 models 1 and 2 show how qualitative and quantitative approaches can be 

combined (Hirsjärvi & Hurme, 2008, p. 29). In model 1 the data has been gathered 

qualitatively and is being analyzed qualitatively and quantitatively whereas in model 2 

the data is summarized in conclusions while the data has been gathered both 

qualitatively and quantitatively and analyzed qualitatively and quantitatively (Hirsjärvi & 

Hurme, 2008, p. 29). This thesis is going to be using both qualitative and quantitative 

methods in a way model 2 has shown. 

 

Table 3 shows the use cases for both quantitative and qualitative methodologies of four 

different methods: observation, textual analysis, interviews, and audio and video 

recordings. The quantitative methodology does not find observation as the most suitable 

or the most reliable form to conduct research with a bigger sample group (Silverman, 

2015, pp. 43–44). Observation can however act as a tool for framing the questionnaire 

(Silverman, 2015, pp. 43–44). In qualitative research, observation can be seen as a tool 

to gain an understanding of the culture (Silverman, 2015, p. 44). This thesis is going to 

use observation solemnly as guidance to form the questionnaire and interview questions. 
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Table 3. Use cases for quantitative and qualitative methods (Adapted from Silverman, 2015) 

 

 

Silverman (2015, pp. 43–44) states that content analysis is a method where a group of 

people is divided into categories to count how many instances fall into each category. 

Content analysis is used in quantitative methodology whereas qualitative methodology 

uses categories to gain a better understanding of the participants. Categorizing the 

sample groups is going to be a crucial factor while analyzing the results in this thesis 

while it affects the user experience and digital marketing strategy provided for each 

target group. 

 

3.2.1 The case company and the open application platform 

The case company is a global leader in B2B technology innovation and offers technology 

solutions leveraging its expertise across mobile, fixed, and cloud networks. The case 

company has long-term research efforts and wants to create value for its global 

customers, partners, and stakeholders. Overall, the case company's commitment to 

innovation and collaboration enables it to stay at the forefront of technological 

advancements and help its customers and partners achieve their goals. 

 

The company in question has earned the trust of global service providers, enterprises, 

and partners for its track record in delivering networks that are secure, dependable, and 

environmentally sustainable. Concurrently, it collaborates with these entities to shape 

the landscape of future digital services and applications. Consequently, the company 
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assumes a pivotal role in propelling digital transformation across diverse industries and 

sectors, spanning telecommunications, manufacturing, transportation, and healthcare. 

Presently, the company is embarking on exploratory research into a promising business 

opportunity within cloud networks, with aspirations to cultivate a specialized platform 

leveraging its wealth of expertise. 

 

The case company has made a brand renewal over the spring of 2023 and has been vocal 

about the want to share expertise to drive development by opening networks for 

innovation and collaboration. The mission in the future is to gain a collaborative 

advantage by bringing together customers and partners on the same platform to create 

digital applications. This approach has been modified from the O-RAN alliance’s goal. 

 

The O-RAN Alliance, as of 2023, represents a global consortium comprising more than 

300 stakeholders, including mobile network operators (MNOs), vendors, research 

institutions, and academic bodies, all actively engaged in the radio access network (RAN) 

sector. O-RAN's principal mission revolves around expediting the development of 

intelligent, open, virtualized, and seamlessly interoperable mobile networks. By pursuing 

this objective, O-RAN seeks to bolster the effectiveness of RAN deployments and 

operations for mobile operators, while simultaneously nurturing a competitive and 

dynamic ecosystem of RAN suppliers. This ecosystem is instrumental in driving 

innovation and enhancing the overall user experience. 

 

The case company has been a part of the O-RAN Alliance since 2018 and was one of the 

first leading RAN vendors to join the community. Aira Technologies and VMware in 

collaboration with Intel revealed their plans in February 2023 to launch a platform that 

would allow users to create applications (xApps) to improve RAN (PRWeb, 2023). The 

case company has seen this as a potential revenue stream and has been developing its 

platform idea regarding xApps and created two applications concerning resource 

allocation and issue detection. 
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RAN intelligent controller (RIC) is a component of open RAN that gives third parties the 

possibility to deploy applications (Kompany et al., 2021, p. 7; PRWeb, 2023). RIC can be 

either non-real time (non-RT RIC) or near-real time (near-RT RIC) (PRWeb, 2023). 

Whereas non-RT RIC manages use cases that take over a minute, near-RT RIC handles 

use cases that take less than a minute to deliver information from the sender to the 

recipient (Kompany et al., 2021, p. 6). Both RICs use AI/ML-based radio resource 

management to generate applications (Kompany et al., 2021, p. 6). The applications that 

can be generated with non-RT RIC are called rApps and the applications that can be 

generated with near-RT RIC are called xApps (Kompany et al., 2021, pp. 6–7). 

 

The case company is especially interested in xApps and wants to understand the 

possibilities it could give them in the future. The business idea is visualized in figure 19. 

UE makes a connection to the mobile network base transceiver station (BTS) with 

technology that is accessible to use and based on what the UE supports. The radio 

technology can be for example 4G or 5G radio technology as shown in the picture. The 

base station gathers data on the quality of the connection to different UEs and stores 

this information in a cloud database. Cloud data can be used with the use of open APIs. 

Customers can therefore innovate and create their own desired applications (xApps) 

with the help of APIs. 

 



48 

 

 

 
Figure 12. A simplified picture of the xApp business idea 

 

According to Smith (2022, pp. 17–18) the most common application logic consists of data 

access layer, business logic layer and user interface layer. Each layer has their own 

responsibility, and each layer can interact with the layer that is beside them. For example, 

user interface cannot directly interact with data access layer but can get the data through 

business logic layer. 

 

Figure 20 provides a visual representation of the various components and elements 

integral to the architecture of xApps. Within this architectural framework, we observe 

distinct layers, each contributing distinct functionalities to the succeeding layer. The 

layers depicted include data access, the xApp framework, the business layer, and the 

user interface. Notably, the xApp framework serves as an intermediary layer positioned 

between the data access layer and the business layer. This strategic placement enables 

data accessibility through the xApp framework while affording individual developers the 

flexibility to incorporate their unique business logic. At the user interface layer, 

interaction with end-users occurs, facilitating the presentation and visualization of xApps 

to the user. 
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Figure 13. Illustration of application layers in the xApp architecture (Adapted from Smith, 2022) 

 

Figure 21 represents the use case diagram of xApp business process with different 

actions and interactions between various elements. The arrows connecting the sections 

indicate the flow and progression of the process. The actors are SW developers, testers 

and architects, platform owners and business partners. SW developers, testers and 

architects can search for customers, join, and add communities, develop, design and test 

xApps, ask for help, register and login to the platform. 
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Figure 14. Use case diagram of open application platform 

 

Platform owners provide a place for open innovation and make it possible to develop, 

design, and test xApps by providing APIs. Platform owners manage platform users. This 

includes security measures like authentication regarding logging to the platform. 

Platform owners can also provide support and guidance for SW developers, testers, and 

architects when they ask for help with platform use. 

 

Business partners can join and add communities and have several users by the same 

company. Business partners seek and ask for help outside their network in their xApp 

projects. When supply and demand of business partners demands and SW developers, 

testers and architects offering meets this can create a collaboration where the SW 

developer, tester, and architect works for the business partner to create an xApp solution. 

It must be noted that individual SW developers, testers and architects can also act as 
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business partners if they are also running a business. Multiple business partners can also 

join forces on a mutual project. 

 

Kompany et al. (2021) have been researching MNOs plans to deploy open RAN and use 

near-RT RIC in the future. While xApps are based on O-RAN, xApps are not limited to O-

RAN. In the future, the scope of xApps will expand. 35 percent of MNOs are planning to 

use near-RT RIC in their open RAN deployment while 20 percent of MNOs plan to use 

near-RT RIC in specific use cases in their open RAN deployment. 31 percent of the MNOs 

are considering using RIC and deploying open RAN. Most MNOs are going to be 

deploying their near-RT RIC between the years 2021—2026. 

 

Research shows that there is a possibility to persuade this market since 46 percent of 

MNOs are active in open RAN and 26 percent are considering open RAN while 14 percent 

are evaluating open RAN (Kompany et al., 2021, p. 4). xApps serve low-level access to 

the radio performance and capabilities to improve RAN functionalities. xApps help the 

RAN community to innovate together, but the main driver of MNOs’ desire to develop a 

platform around them is the total cost of ownership (Kompany et al., 2021, p. 5). Most 

MNOs are expecting 10—30 percent efficient use of their assets (Kompany et al., 2021, 

p. 12). 

 

According to LightCounting (2020) there have been several questions linked to xApp 

control over the years. Questions raised have concerned security, robustness, technical 

standards like radio control maintenance, radio unit concerns, the maximum number of 

applications, and simultaneous application running. There has also been criticism 

towards deploying use cases that can be deployed already with non-RT RIC. 
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Table 4. Illustration of xApp market growth (Adapted with permission from Crawshaw, 2022b) 

 

 

Table 5 shows the estimated revenue, year-over-year growth, and annual growth rate 

between the years 2020 to 2027. The annual growth rate is calculated with the equation 

(1) 𝑨𝑮𝑹 =  
𝒆𝒏𝒅𝒊𝒏𝒈 𝒗𝒂𝒍𝒖𝒆

𝒃𝒆𝒈𝒊𝒏𝒏𝒊𝒏𝒈 𝒗𝒂𝒍𝒖𝒆
− 𝟏 (Hayes, 2022). 

 

Two other calculations average annual growth rate (AAGR) and compound annual 

growth rate (CARG) are calculated based on the data available from Table 6 

(2) 𝐴𝐴𝐺𝑅 =  
ீோಲ ା ீோಳ ା⋯ା ீோ೙ 

ே
, where GRA = Growth rate in period A, GRB = Growth 

rate in period B, GRn = Growth rate in period n and N = Number of payments. 

Based on the data AAGR is 

𝐴𝐴𝐺𝑅 =  
0% + 0% + 7% + 26% + 43% + 60% + 72% 

7
= 29,67 % ≈ 30 % 

(3) 𝐶𝐴𝑅𝐺 =  ቆቀ
ா௏

஻௏
ቁ

భ

೙
− 1ቇ × 100, where EV = Ending value, BV = Beginning value 

and n = number of years (Fernando, 2023; Hayes, 2022). Based on the data CARG 

is 

𝐶𝐴𝑅𝐺 =  ቌ൬
215

0,3
൰

ଵ
଻

− 1ቍ × 100 % = 155,80 % ≈ 156 % 

 

The estimated AAGR of xApps is 30 percent while the estimated CARG is 156 percent. 
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Table 5. Illustration of global xApp market growth (Adapted with permission from Crawshaw, 
2022a) 

 

 

3.2.2 Case company’s most recent research 

The case company has recently researched its idea of an open ecosystem with third-

party feedback from potential customer companies. The case companies’ idea was 

introduced for the research group benchmarking it with rival companies. In this research 

case, the company’s idea was rated on a scale from 1 to 5 (Table 7). 

 

Table 6. Research groups previous rating of the xApp idea 
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The case company’s most recent findings act as a guideline for further development. 

Nevertheless, it should be emphasized that earlier research was conducted with a small 

number of customers focusing solely on the trial sandbox. The idea was introduced to 

the 3rd party to understand the production environment and test features before going 

to production. 

 

Customers' responses revealed a sense of disappointment with the sandbox's quality, as 

they described their experience as 

 

“Sandbox seems to be still quite unfinished. However, it is a major improvement 

compared to the previous version. The usage of standard tooling is a massive 

improvement.” 

 

Consumers ranked the utility of the offered platform and APIs as low, yet they still 

believed the concept was good when expressing their thoughts 

 

“Good idea and possibly a good product. … unstable, our sandbox was deleted 

without mentioning and not well documented. Just provide every user its sandbox 

version and back up the state. Short downtimes are no problem, but deleting the 

content is.” 

 

Consumers completed the needed activities but were unsatisfied because 

 

“… it took too much effort and time on our side.” 

 

Despite past difficulties with accessing the ecosystem's online interface, the customer 

ranked the test environment as the most successful of all parameters evaluated 

 

“… The command line tools worked, which is the most important part.” 
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The documentation quality was rated low and appears to fall short of user expectations, 

which is a result of the selected documentation style and the document's content 

 

“The documentation was the main issue. It might have been a good choice not to 

create the technical documentation with Office Suite … The yaml generation was 

almost impossible from the PDF, because of formatting issues … The 

documentation was quite verbose without covering some relevant topics.” 

 

The quality of the documentation might have affected the need to ask for help from the 

case company since the customer stated that 

 

“It would have been good if less support would have been needed.” 

 

Based on these comments and ratings, it is apparent that the most significant faults 

concern the platform's user experience and documentation. 

 

3.3 Data collection 

The data for this thesis is going to be collected from a survey and interviews. The thesis 

is going to mix the two methods by generating a quantitative survey and conducting 

qualitative interviews based on the survey findings. Data for the thesis is gathered from 

the case company’s internal users and external potential users. 

 

3.3.1 Data collection of the survey 

The survey is going to focus on the details of the use of specific technologies and provide 

information regarding the concept of an open ecosystem, the present user experience, 

and promotional initiatives. The survey which can be found in Annex 5 consists of a total 

of 96 questions. There are 8 basic questions, 27 questions related to documentation, 

and 2 questions related to advertising channels. 
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Depending on previous experience, users answer 15 questions targeted to users who do 

not know or have not used xApp technology before or questions that are related to the 

use of xApp technology. The two choices that are related to xApp use are either testing 

or developing. Those who choose testing will have 19 questions targeted to xApp testing 

and those who choose developing will have 20 questions targeted xApp development. 

Users have a choice to move past the questions related to documentation. This means 

users will at minimum answer 25 questions and at maximum 57 questions. 

 

The survey contains a shorter version of the user experience questionnaire (UEQ-S) 

which Schrepp et al. (2017, pp. 104–106) created to analyze the user experience. The 

UEQ shorter version contains 8 questions and is used in scenarios where answering 

needs to be fast and the full 26-question version might take too long time to answer. 

Since the survey contains multiple questions, the researcher opted for the shorter 

version of the UEQ since it still can predict user experience quite accurately. 

 

The survey was completed by 25 people in total: 6 internals, 10 externals, and 9 students. 

Figure 12 depicts the many positions that people may hold if they are currently 

employed. Most of the participants were working at the time of the survey (25 out of 

27). There are many different types of IT practitioners, but the most prevalent one is 

software developers. 
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Figure 15. Distribution of survey participants work roles 

 

Most of the participants are experienced in the IT field. Participants in the survey have 

an average of more than 11 years of experience in the IT business (Figure 13). Students 

are concluded in the same distribution in figure 13 as every participant. 
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Figure 16. Distribution of survey participants years in the industry 

 

Figure 14 shows the difference between different student statuses. 78 percent of the 

students are studying for a bachelor's degree and 22 percent are studying for a master’s 

degree. 

 

 
Figure 17. Illustration of survey participants student status 
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Figure 15 illustrates the various industries represented among survey participants. The 

most common sectors to work in are telecommunication (40 %) and information and 

communication (27 %). Other industries that participants have mentioned are 

manufacturing (10 %), infrastructure (5 %), transportation (5 %), information technology 

(3 %), administration (3 %), real estate (3 %), law and support services (2 %) and 

wholesale and retail (2 %). 

 

 
Figure 18. Distribution of survey participants work industries 

 

Survey participants also have a variety of knowledge of different domains and specific 

technologies (Figure 16 and 17). The five most common domains where participants 

work are cloud, functional testing, telecommunication and continuous 

integration/delivery, and IT administration/operations. None of the students have 

knowledge of telecommunications or radio technology that is related to the xApp 

technology that this survey is researching. Nonetheless, students have knowledge of 
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different databases, testing, and embedded systems and provide useful insight into the 

research with their vision since they are new to radio technologies. 

 

 
Figure 19. Distribution of domains where survey participants work 

 

There are some differences in knowledge between students and people who work in IT 

but who are not studying (Figure 17). Students are more familiar with agile processes 

than people who are not studying. On the other hand, students do not have knowledge 

about Kubernetes or OpenStack technologies. 
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Figure 20. Distribution of knowledge of specific technologies among survey participants 

 

3.3.2 Data collection of the interviews 

The interviews are conducted in a manner where the users respond to five short 

questions which can be found in Annex 6 aim to determine whether the survey findings 

are consistent with the interview results. The interview questions are likely to provide 

valuable insights into the challenges and opportunities associated with open API 

platforms. The questions can help gain valuable insights into the target audience's needs 

and preferences, which can enhance product development, marketing, and 

communication strategies. 

 

 Question 1 seeks to understand where users typically look for information related 

to new technologies and opportunities. This information helps to identify the 

most effective advertising channels for marketing open API platforms to the 

target audience. 

 Question 2 seeks to identify the critical factor that users consider when deciding 

to use an open application platform. This information can help understand the 



62 

 

 

key drivers of the adoption and use of open API platforms among the target 

audience. 

 Question 3 seeks to understand where and how users measure end-customer 

satisfaction. This information can help to identify the most effective ways to 

measure and improve customer satisfaction with open API platforms. 

 Question 4 seeks to obtain an overall score from users regarding the open-

ecosystem idea and the factors they consider in their assessment. This 

information can help to identify the strengths and weaknesses of the open-

ecosystem idea and develop strategies to address any challenges. 

 Question 5 seeks to understand the other competing solutions that users have 

used before and their advantages. This information can help to identify potential 

areas for improvement in the open API platform and develop strategies to 

address any gaps or weaknesses. 

 Question 6 seeks to obtain feedback on the characteristics of a good partner that 

assists with developer/testing efforts and the characteristics of a bad partner. 

This information can help identify what the target audience values in a partner 

and tailor case company partnerships accordingly. 

 

The interviewees are selected from internal employees of the case company and from 

the external partner companies’ employees to get a throughout view of the thesis topic. 

The internal employees have experience working directly with xApp testing or 

development or are in projects that relate to xApp development. The external partner 

companies get an introduction to the xApp developer portal in the survey and are 

interviewed based on the impression of what they have received. Table 4 showcases the 

timetable and other relevant information about the interviews. 
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Table 7. Timetable and details of the interviews 

 

 

Each interviewee is asked the same set of questions while recording and transcribing 

their responses. The researcher asks clarifying questions based on what the interviewee 

answers if needed. This enhances the clarity of the responses and ensures what the 

interviewee has replied. A total of 11 interviewees attended the research from different 

locations (Figure 18). The number of interviewees started to repeat the same findings 

which said that the required level of saturation was reached. 
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Figure 21. Location of interviewees (Map data from OpenStreetMap) 

 

3.4 Reliability and validity 

“Knowledge gives us the ability to predict with a reasonable degree of certainty or 

validity that a certain observed state or pattern of events, data, or information will lead 

to a new, describable and definable state” (Mason, 1988). Research methods differ 

according their internal and external validity (Järvinen, 2001, p. 56). It is suggested to 

test the empirical validity, logical consistency, relative predictive power, and falsifiability 

of case studies (Järvinen, 2001, p. 62; Mason, 1988). 

 

Yin and Campbell (2003, pp. 33–35) suggest using four tests for case studies to judge the 

quality and to establish a research. These four tests are construct validity, internal validity, 

external validity, and reliability. Construct validity ensures the study will be using “correct 

operational measures to explain the concepts”. This tactic occurs in the data collection 

phase when evidence is searched, and informants review the draft of the study. It is 
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difficult to interpret the construct validity because the evaluations of the collected data 

are always subjective. 

 

Yin and Campbell (2003, pp. 33–36) describe internal validity as research tactic that 

occurs in data analysis phase where explanations, logic models and patterns between 

factors are being found and made. Internal validity tries to help build a causal 

relationship between conditions. The risk in internal validity phase is doing wrong 

interpretations and creating false relationships. 

 

Yin and Campbell (2003, pp. 33–37) define external validity as a research tactic that 

occurs in research designing phase where theory and replication is studied. External 

validity tries to build a generalization of the study’s findings. The problem with external 

validity is the possibility to replicate and suggest a generalization based on a single case 

study. 

 

Yin and Campbell (2003, pp. 33–36) characterize reliability as a research tactic that 

occurs in data collection phase where study protocol and database are being created. 

Reliability demonstrates the operations that were made to get the results so that the 

study can be repeated. The risk in reliability is that even though the steps of the study 

would be repeated the result would not be the same. 

 

An effort to pay special attention to all the previously described details of the validity 

and reliability is being made through the research process. As an example, the research 

has been reviewed by senior researchers who have agreed on the outcomes. 

Furthermore, the key informants have evaluated the manuscript and agreed on the 

study's findings. 



66 

 

 

4 Research findings 

This chapter to be focusing on the findings. The data collection process and analyses of 

the collected data have been described earlier in the methodology part. The findings are 

based on the conducted survey and interviews. 

 

This thesis follows the case study approach proposed by (Hollweck, 2015). First the 

survey was conducted and analyzed, the interviews were conducted and transcribed, 

and secondary data was gathered and summarized. The data from the survey was 

transferred to SAP tool to help in the data analysis. The data gathered from the survey 

and interviews was cross-checked together with case company representatives. 

 

All the surveys material and interviews were held in English. Some of the people would 

have preferred another language since there were sometimes difficulties with some 

interviewees getting the full meaning of what they wanted to say. As Myers (2019, p. 45) 

suggests “a social researcher must already speak the same language as the people being 

studied”. Therefore, some Finnish interviewees were given the opportunity to explain 

something that was too difficult for them to explain in English in Finnish. 

 

After data collection and analyzing this chapter, is trying to make sense of the underlying 

concepts and findings. Throughout the process only the key findings from the survey and 

interviews were selected for this thesis. To make the evaluation easier the most relevant 

findings are then compared with prior studies. 

 

4.1 Findings form the survey 

UEQ is used to predict the user experience of the case company’s current documentation. 

Short UEQ data analyzing tool where the gathered results are placed indicates that 

pragmatic quality, hedonic quality, and overall condition of the current documentation 

are all bad (Table 8 and figure 22). Pragmatic qualities are “qualities that relate to the 

tasks or goals the user aims to reach when using the product” (Schrepp et al., 2017, p. 
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104). Hedonic qualities are “quality aspects, in other words, they do not relate to tasks 

and goals, but describe aspects related to pleasure or fun while using the product” 

(Schrepp et al., 2017, p. 104). 

 

Table 8. Measures of documentation quality 

 

 

 
Figure 22. The pragmatic, hedonic and overall quality of the documentation 

 

UEQ “defines areas of improvement and allows a rough measurement on higher level 

meta-dimensions” (Schrepp et al., 2017, p. 107). The Cronbach-Alpha Coefficient 

suggests that the hedonic quality and pragmatic quality are considered as sufficiently 

consistent while the alpha value in both quality factors is bigger than 0.7 (Figure 23). 

Figure 23 shows the mean values for pragmatic quality with blue color and hedonic 

quality with yellow color. Figure 23 shows that there is an opportunity for improvement 

in hedonic quality since three of the four hedonic quality factors are negative. 
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Figure 23. Illustration of mean values for each pragmatic and hedonic quality criterion of 

documentation 

 

The survey suggests that there is potential for improvement as users view the 

documentation as extremely conventional and very usual. The documentation is viewed 

as nothing out of the ordinary and it does not create interest. This may be related to 

people's typical notions of documentation. Documentation is viewed as something that 

must be utilized only when necessary and contains extremely precise information that 

may tire some people. 

 

The current documentation is supportive and clear to use, which is good. It is, however, 

concerning that users view the documentation as very complicated and inefficient to use. 

These are the key concerns that the case company should focus on improving the 

documentation since the usability of the documentation might be an important factor 

than the usual and conventional feel of the documentation. 

 

Figure 24 represents the different documentation metrics in a similar manner as in the 

UEQ model. It can be observed that documentation is not attractive, self-descriptive, 

satisfying, and understandable enough to test or develop an xApp since they are all 

negative attributes of the mean analysis. Documentation is also lacking API use cases 

since the users have voted that high on the survey. 
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Figure 24. Illustration of mean values for case company’s criterion for documentation 

 

Learnability is neutral, which is alarming since the documentation should provide help 

to get started. If users do not find the documentation learnable then it might result in 

difficulties understanding what to do regarding creating or testing an xApp. On the other 

hand, this might be a result of the difficulty understanding the xApp framework since 

users think that the documentation is not understandable or the complexity of the radio 

technologies. The documentation does not describe the application use case details to 

such a level that the functionality is understandable. 

 

Many positive metrics can be concluded from the status of the documentation. 

Familiarity, simplicity, readability, effectiveness, and accessibility are all highly important 

criteria for successful documentation since they affect the use of documentation. 

Criterions such as minimal action, consistency, accuracy, readability, simplicity, familiarity, 

effectiveness, accessibility, abstraction level, and understanding what logs to take to 

problem investigation have positive values in the mean analysis. 

 

The survey visualizes the idea and introduces the xApp technology. Figure 25 illustrates 

five elements that users who have no experience with xApps have answered. The first 

impression of the idea is positive and meets users’ expectations. However, the 

motivation to create or test an xApp, the overall design, and the helpfulness of the idea 
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seems to be quite neutral or in the case of the design negative. This is not a good sign 

since the participants tend to think it is an innovative idea but not for them. 

 

 
Figure 25. Radar illustration of external participants opinion about the xApp idea 

 

Figure 26 illustrates the mean values of different metrics according to actual xApp 

creators and testers. Users think that third-party developers should be more on the 

expert level of the needed skills to be able to implement an xApp based on the 

documentation. Actual xApp creators and testers think that documentation might be too 

difficult for third-party developers to understand. Minimal action and self-

descriptiveness have low scores. This means it takes more time and effort to learn to use, 

deploy and test an xApp than usual. Users also feel that there is not enough help in the 

form of information, documentation, and tooltips to test or implement an xApp on the 

platform. 
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Figure 26. Illustration of mean values for each criterion of xApp according to case company 

results 

 

Social channels are considered to provide an important support network and help when 

participants are searching for information regarding the new platform. According to the 

survey, the most important social channel is YouTube (Figure 27). The second social 

channel that students especially consider important is GitHub. Other highly valued social 

channels are Stack Overflow and LinkedIn. 

 

 
Figure 27. Most preferred social channels among survey participants 
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Figure 28 represents content that benchmarked platform providers provide that users 

value the most. Code samples, tutorials, courses, cheat sheets, sandbox, or test 

environments are considered the five most valued content by users. Use cases and 

articles are also considered interesting among the survey participants. 

 

 
Figure 28. Most interesting content among survey participants 

 

Figures 29 and 30 display the preferred software and testing tools. Over half of 

developers want to run the application instantly and use a debugger. Unit tests are 

performed often, and IDE is one of the most wanted tools for xApp development. Syslog, 

ifconfig/ip, tcpdump/Wireshark, ChatGPT, and IDE are the most used testing tools 

among survey participants. 
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Figure 29. Preferred software tools among survey participants 

 

 
Figure 30. Preferred testing tools among survey participants 
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Tables 9 and 10 illustrate the correlations and the relationship between testing and 

developer experience for first impression, expectations, helpfulness, design, and 

motivation of externals and students. Externals have only one high correlation which is 

between developer experience and expectations. This high negative linear correlation 

exists because people who have a higher amount of developer experience do not think 

that the xApp platform meets their expectations while people who have a lower amount 

of developer experience do think it meets their expectations. 

 

Table 9. Correlation of testing and developer experience of externals and students 

 

 

Table 10. Relationship between testing and developer experience correlations for externals and 
students 

 

 

This might make marketing for highly professional developers more difficult if they 

already have high expectations and feel suspicious about the initial idea. The business 

might become risky since the platform owner needs to put a lot of effort into reassuring 
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the experts to get more users. On the other hand, experts might not have thought about 

this type of idea before and feel overwhelmed by it. However, it is not good that they 

feel that the idea does not meet their criteria of expectations. 

 

There exist also three moderate correlations for externals. There are moderate positive 

linear correlations between testing experience and ideas helpfulness and design. 

Externals who have more testing experience think that the idea is going to help them, 

and that the solution is designed for them. Externals also get a bit more motivation to 

test the idea while they have more experience. 

 

What stands out from student correlations is the high positive linear correlation that is 

between developer experience and helpfulness. The more students have developer 

experience the more they think this solution is going to be helpful for them. On the other 

hand, students who do not have great developer skills think that this solution is not going 

to help them. This might be a problem while trying to get more students invested to 

learn the xApp technology if they do not feel familiar enough with coding and do not feel 

confident enough to understand how to implement xApps. 

 

Tables 11 and 12 illustrate the features and the correlations between them. Design and 

helpfulness have a very high correlation. If the user thinks the xApp development 

environment will provide them lots of help the more certain it would be they would 

agree with that it was designed for them. First impression and design also have a highly 

positive correlation. If a user has a better first impression the more likely they feel like 

the solution is designed for them. Perceived helpfulness and design moderately affect 

motivation to try implementing or testing xApps. 
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Table 11. Correlation between first impression, expectations, helpfulness, design and motivation 

 

 

Table 12. Relationship between correlations of first impression, expectations, helpfulness, design 
and motivation 

 

 

Tables 13 and 14 illustrate the correlations and the relationship between testing and 

developer experience for first impression, expectations, helpfulness, design, and 

motivation of actual xApp developers and testers. There cannot be many conclusions 

based on the developer experience and factors since the correlations are low or very low. 

On the other hand, there are several high and very high correlations between tester 

experience and the factors. 
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According to the results xApp technology is difficult to master as experienced xApp 

testers think that to test an xApp the needed skills need to be high, and the tester needs 

to be experienced enough to do it. In other words, experts think that you need to be an 

expert to test xApps. Experienced xApp developers also think moderately that to develop 

an xApp the developer needs to have expert level skills. 

 
Table 13. Correlation of testing and developer experience of xApp users 

 

 

Table 14. Relationship between testing and developer experience correlations for xApp users 

 

 

Experienced testers are also dissatisfied with their xApp testing experience and they 

disagree with the fact that there would be enough information, documentation, and tool 

tips available to test an xApp on the platform. Advanced testers think that xApps are not 

helping to achieve their goals with accuracy and relevance and they are not satisfied 

after working with xApps. From a satisfaction point of view experienced testers think 

that the xApp is unclear compared to other platforms or programs. 

 

Both experienced testers and developers think moderately that a third-party tester or 

developer could not be able to test or develop an xApp based on the provided 

documentation. This is something found in the case company’s previous research. 

Experienced testers however think that the provided xApp platform tools are familiar 
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with other ones they have been using for testing which gives hope to beginners who are 

learning xApp testing. 

 

It must be noted that the number of people that have xApp testing experience is three 

and the amount of people with xApp developer experience is five. This can distort the 

results and affect why so many high correlations exist between the factors and testing 

experience. Another reason for many negatively affecting correlations between the 

tester experience and factors is that testers are more dissatisfied with xApp testing than 

developers are with developing xApps. 

 

4.2 Findings from the interviews 

Users search for information related to new technologies and opportunities across 

different platforms. The most common channels where interviewees come across 

information regarding new technologies are social media (17 %) and word of mouth 

(15 %) (Figure 31). Other good channels which are useful and are mentioned in 

interviews are research articles (10 %), newspapers (10 %), blogs (10 %), and magazines 

(10 %). Other mentioned channels include YouTube (8 %), communities (7 %), 

networking (5 %), television (3 %), podcasts (2 %), and events (2 %). 
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Figure 31. Information channels among interview participants 

 

According to the interviews 1 of 13 would have preferred physical magazines or 

newspapers and the rest would prefer online channels. Even word of mouth interaction 

that has happened usually live has transformed during the pandemic to an online setting 

between colleagues in a remote or hybrid work mode. Most interviewees want to learn 

and read about new technologies using user equipment (UE) such as 

mobile/smartphone, tablet, or computer. Thus, focusing on online digital marketing is 

essential. 

 

What stood out from the responses is that users tend to stay with the technologies they 

feel comfortable and familiar with. Interviewees feel that there is hesitation about 

whether the technology is worthwhile to learn. Interviewee A refers to the adaptation 

process as 

 

“... whenever you go to a new thing, there is a learning curve ... there is this 

mountain that you have to overcome to learn something new. You are always 

more comfortable to stay in your comfort zone … I would say it is almost like a 
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religious aspect. That is why you are a little bit hesitant to change because you get 

so comfortable using one set of tools and how your process and how you do things.” 

 

To improve this type of hesitation to adapt to learn a new technology helps the 

technologies later use and reuse in the future. The adaptation depends also on the 

person’s interests and how they evaluate the technology usage based on what other 

users say and if they are contributing. Interviewee E analyses first do the application 

platform meets their requirements. After deciding whether the platform does meet 

interviewee Es’ requirements interviewee E starts to analyze what benefits they could 

gain, ease of use, and simplicity in decision making. 

 

First, the platform needs to be easy to approach. Interviewee F pays special attention to 

the first impression of the first page of the website and the overall look and feel of the 

website. If the website feels clumsy and the overall look of the website does not appeal 

to interviewee F, they will not proceed any further. 

 

Interviewees want to learn as much as it is possible from the platform before committing 

to it. Interviewee A mentions how-to articles and videos as something that makes it 

easier to want to absorb and start to use new technology. Interviewee J also investigates 

the availability of example tools, development and testing resources, and 

documentation. Interviewee D also wishes for a supportive and empathetic platform 

provider that has guided training. 

 

Interviewees need to read the documentation and get to know API libraries before 

committing to signing up for anything. Interviewee G would like to know how much the 

developer is supported and what is provided before making any decisions. Interviewee 

G explains what affects their platform use after signing up 

 

“When I start using it of course I learn how things work and if there are any pain 

points or something that is missing, and it is all about at that point … either the 
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community around the platform or the support that they provide. Can I report an 

issue and can I find somehow easy access to people behind the platform?” 

 

While it is easier to get people interested in open-source technologies, people tend to 

change open-source technologies more often than paid ones. Interviewee H thinks the 

advantages of open-source platforms are their ability to cater to diverse user needs, 

avoid hardware limitations, and run in cloud environments. It is something to think about 

when a company wants to invest in making its resources open to use. Interviewee D 

describes the qualities open-source technology must have to stay relevant 

 

“… in three months, it is not necessarily obsolete, but people already move to a 

different tool that can do more or is easier to use. … you simply must be up to 

date … paid ones are harder to switch from … open source, gives you this ability 

ditch … because there is no cost involved … you do not have any licenses and you 

do not have any agreements in place that keep you to use that tool … it is flexible, 

which is why we like open-source environment.” 

 

The work environment also affects the adaptation of an open API. Interviewee B 

mentions that the decision-making of an open application platform depends on multiple 

factors. Company policy, licensing which affects certain patented technologies, and team 

decisions as critical factors while figuring out if developers are willing to contribute to 

the new technology. Some teams might test out the technology before other teams 

adapt to it. Cost is also a critical factor when deciding which open source is generating a 

lot of revenue. Interviewee D describes the most critical factor for them 

 

“Cost is basically the main factor. If you are working for a services provider or if 

you are doing something internally just to avoid the licensing part people usually 

prefer an open-source solution. … It is affordable, and you can find easier support 

without having to spend money. … speaking from a company point of view I would 



82 

 

 

normally go with the product that is being licensed, but for personal use or internal 

use open source is simply more flexible.” 

 

Being open source is a decision that must be kept. Interviews reveal that changing the 

cost accounting strategy in the middle of everything is not perceived as favorable. 

Interviewee D tells the situation where cost accounting changed their image of the 

platform 

 

“I have not used tools that switched from open source to paid. … that would also 

be like foul play because you started free, and people started to contribute to your 

product and then you saw a way to make some money. … I think there are many 

tools that have went through this.” 

 

Interviewee D emphasizes the technology trending and word of mouth from various 

sources as the factor that influences their technology acceptance the most. Interviewee 

G also emphasizes the popularity of the platform. Interviewee J relies on feedback or 

experiences from other users. Other teams and colleagues introducing the way of 

working with the tool’s influences technology adaptation. Interviewee D explains the 

effect community adoption has on their behavior 

 

“… word gets around quickly, especially with the open-source tools. It is no secret 

to anyone. The bigger the interest people start automatically talking about it and 

adopting tools and using them and this quickly comes a trending solution that 

quickly becomes a standard. It is like a domino effect. … it is valid because so many 

others are using it … the wider or the more people talk about and use certain tools 

the easier for others to adopt them. … hearing that other teams that are doing the 

same type of work that you are doing using the tool can influence you and you 

using the toolkit influence others.” 
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Interviewee H highlights interoperability, flexibility, scalability, security, and a strong 

community base as key critical factors when they decide to use an open application 

platform. A strong community provides advantages when trying to reach for help and 

communicating with other developers. The presence of a community provides different 

benefits as Interviewee H justifies 

 

“… we should be able to discuss the technical doubts that we have. It is like a joint 

development or joint contribution. A good community base to develop the 

platform as well as the application.” 

 

Interviewee G has not yet been using many API platforms due to the ease of use of 

regular language libraries. What would make them interested in getting started with APIs 

would be use cases and providing the programming language they are used to. 

Interviewee G explains this situation 

 

“I would like to see easy access to documentation and gain understanding of what 

this is about and what are the use cases. … regular language libraries especially 

Python usually provide sensible defaults but also if you want to configure 

something there is the option to override those default values. A beginner does 

not know what every option does or does not even care. An expert has this very 

specific use case and then it would be nice if they could achieve that.” 

 

The partner and their privacy policies might affect adopting an open API. Interviewee C 

mentions user-friendliness, ease of use, and application security as the main points that 

affect decision-making. Interviewee C says that partner companies have personal 

information that they expect to be safeguarded. That is why data protection is a critical 

aspect to think about when deciding to develop applications on a specific platform. 

 

The integration of diverse tools on the same platform assists various users in adapting 

to new technologies. This interaction is only feasible thanks to plugins and extensions. 
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Interviewee J emphasized the need of mobility to various platforms. Interviewee A 

discusses creating something that can embrace the way consumers want to work rather 

than forcing them to learn a new set of tools. Users still prefer to learn new instructions 

or keystrokes to broaden their expertise. During the interviews, it became evident that 

users do not want to be sidetracked during the development process 

 

“When I am developing code, I want to have something that does not kind of get 

in my way and that requires the minimal amount of interaction back and forth. 

Switching between input devices and that kind of thing.” 

 

Although information and access to different channels may be a good idea some people 

get distracted reading a lot of information. It is important to include only the information 

developers need to implement their tasks. Interviewee A talks about their experience 

 

“I am kind of being a typically inquisitive person. … I'm easily distracted by shiny 

things. … by having the information kind of very targeted, it kind of helps me stay 

focused and keeps me on track getting what I need to get done.” 

 

Interviewee C reveals that there is a lack of a common main channel for testers to ask 

for help and gain access to useful tips. Interviewee C mentions that information 

concerning testing is found from multiple channels across Google search results, 

YouTube videos, Stack overflow solutions, Facebook groups, and as tactic knowledge 

around colleagues. Interviewee C explains the current situation surrounding testing 

 

“The information is right now quite scattered and difficult to find. If I have any 

problems, first, I will seek Google. If I am not getting any solution, then I will go 

through the related videos or related stuff. After that, I will contact colleagues who 

have more experience. I will check with them and try to resolve the issue. … We 

also have Facebook channels, a Python group, and a Kubernetes group, where I 

might get a solution.” 
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Even though information is scattered interviewee C has managed to work in the 

following way throughout the years. However, interviewee C shares their experience 

with a previous employer who had in use a testing channel dedicated to posting 

problems and solutions. Interviewee C thinks that this issue could be avoided 

 

“I think that there should be a common channel where you could post and share 

views on issues. I think our life would become easier by sharing problems.” 

 

While developers work with code and production, they have been switched to assess 

how the assets have been created. The phenomenon that surrounds this topic is called 

DevOps - where the developer does more than just code. This shift has affected 

developers and their way of working by moving their focus from developing to 

operational aspects as well. Interviewee A thinks this shift has increased the amount of 

work but improved the management and operation of the applications. 

 

While making the code understandable developers need to take stakeholders' 

perspectives into account. Measuring key performance varies depending on the 

customer and their feedback. Early feedback is collected to minimize the costs and time 

of creating something complicated that stakeholders do not need. Interviewee A refers 

to this as an agile and iterative process rather than a waterfall method. It is about 

collecting feedback as the application is evolving rather than spending time and effort to 

create the application first and then getting the feedback once the product is finalized. 

 

On the other hand, interviewee B mentions that they typically start introducing the 

product to the stakeholders when it is 80 percent ready and internally approved. This 

approach contributes to the waterfall method. Interviewee B justifies this approach by 

costs that are related to the testing phase when the customer gets to try out the solution. 

Once the product is 90 percent ready customers’ opinions are collected during the trial 
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and the product is finalized. However, the final alterations are not enough as further 

development is always needed when no product is 100 percent ready. 

 

Interviewee C also collects customer input at the end of each project. According to 

interviewee C, KPIs are obtained from the partner once they have had the opportunity 

to test the application firsthand. The partners are then asked to score their satisfaction 

on a scale of 1 to 5, with 1 being very dissatisfied, 2 being dissatisfied, 3 being neutral, 4 

being satisfied, and 5 being extremely satisfied. The collected input will influence future 

testing and development activities. 

 

There are however different approaches for collecting partner feedback. Measuring end 

customer satisfaction is not extensively covered in interviewee H’s work. However, they 

mentioned the importance of metrics and performance monitoring, such as CPU usage 

and memory consumption, to evaluate the platform and application performance. For 

example, interviewee J investigates applications' performance in different scenarios and 

uses this information as part of customer feedback. 

 

Direct interaction with end users can provide valuable insights. Interviewee E describes 

the direct feedback approach they use where the feedback button allows them to collect 

all user feedback instantly. Interviewee E analyzes the webpage usage with Google 

Analytics. Interviewee E explains the things they tend to analyze and their needs 

 

“How long people are staying on your page? Are they looking at specific areas 

more in detail …  following links? We are not using at the moment, but we could 

use an online tool to automatically test application performance on our customer 

devices … and draw our conclusions in automated fashion.” 

 

Interviewee D talks about their company’s approach where the technical personnel do 

not get the customer feedback directly. There is a lack of real knowledge, but Interviewee 

D explains that if partners are satisfied with the services the company provides, they will 
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bring more services to our platform. Interviewee G also believes that the number of 

users on the platform and the number of API calls made are good indicators of customer 

satisfaction. This blind spot in information flow can however create issues for the 

feedback receiving the correct people who influence the development. Interviewee D 

reveals their company’s situation 

 

“Customer feedback is not directly sent to us, so if a customer is indeed satisfied 

and wishes to express their satisfaction and feedback, it usually goes to a manager 

or to an account manager or account engineer. It is not something that we are 

handling. I would assume that the main key performance indicator for us is usage 

and consumption.” 

 

The idea of the xApp platform divides opinions and emphasized that there is always 

room for improvement. Interviewee A states that they typically work with open-source 

technologies, and they see a lot of potential for new and interesting use cases, machine 

learning opportunities, and ways to minimize latency in the cloud-type environment. 

Interviewee B emphasizes the developer requirements like common baseline 

development language and the developing and software functionalities of the 

development environment. The benefits also include the possibility to minimize on-

premise locally available resources and leverage them instead into the cloud. 

 

Interviewee C addresses the xApp platform's requirements from the standpoint of a 

tester. It is considered beneficial if a platform gives troubleshooting information and the 

ability to provide recommendations for issue remedies. Interviewee C for example 

supplements their testing using Stack Overflow, cheat sheets, YouTube videos, and 

tutorials. These support platforms provide useful knowledge to testers and allow them 

to interact with other testers. 

 

Interviewee H mentions at first that they might be biased since they have been working 

with xApp development for the last three years. Interviewee H also has several years of 
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expertise in the field. Keeping this in mind interviewee H rates the idea highly and thinks 

the platform has the potential to boost innovation, facilitate faster development, and 

provide a platform for collaborative development. 

 

Interviewee J has been working with xApps since the beginning and underlines the quick 

development prospects. According to interviewee J, the framework enables developers 

to simply launch the application and incorporate their business logic into it. As the case 

company’s main xApp developer, interviewee J explains the logic behind the xApp 

platform and addresses the difficulty that developers may encounter 

 

“There are two parts. One is creating the initial application and the other part is 

adding your own business logic. This first part, using the framework that we have 

is very simple … this first part can be done pretty quickly. … then adding your own 

business logic … Every application has its own functionality. That part then 

depends on the level of experience that the developer has. … if it has something 

to do with this telecom or something … then I think that would require some kind 

of good knowledge about telecom environments. For example, if you want to 

develop an xApp to optimize some network elements or do some kind of energy 

saving … I think that would require some kind of telecom knowledge. At least 

understanding of the network elements that your application is trying to interact 

with and to do some kind of optimization. It is that part I think is a bit more 

complex I would say.” 

 

Interviewee B has been hearing some early customer feedback about the current 

solution. It seems like the case company’s previous research has shown that there are 

problems related to the documentation and the developer environment. This has been 

discovered also in the survey. Interviewee B explains the current customer issues 

 

“Customers have raised some issues on the quality of the documentation, the 

functionality mismatch, and their environment differences.” 
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These problems can relate to the lack of understanding and knowledge about the field 

of specific technology. As interviewee J previously stated, the business logic that the 

developers want the program to apply may cause some challenges, particularly if the 

developer does not understand telecommunications. Interviewee B mentions that 

partners who might have developer knowledge but lack telecommunication knowledge 

typically expect that the product is finalized in days while the process of development is 

more time-consuming. Integrating different backgrounds can become a problem when 

trying to make partners satisfied with the result 

 

“A partner who has only development knowledge but who does not have 

telecommunication knowledge will be very difficult to work with. … They expect 

everything is going to be working on day one of our development.” 

 

Interviews revealed that the provided API requires expert knowledge about mobile 

networks to be useful which may limit its appeal to a broader range of developers. 

Interviewees E and G think that the xApps are too low a level of knowledge and the user 

is expected to have expert-level knowledge about the telecommunication industry when 

they have close to none. Interviewee E thinks that the idea is too complicated for most 

developers. Interviewees E, F, and G comment on the idea 

 

“A fair amount of telecommunication jargon … The person is assumed to have too 

much knowledge and familiarity with mobile network applications and the RAN 

world to truly leverage the systems. … There is a need to understand what the use 

is in the end because the more you put into an application, the more complex it 

gets, and the more things can go wrong. I feel this is already a lower layer API that 

is provided here that requires quite a bit of expert knowledge about mobile 

networks to be useful.” 
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Interviewee H has worked within the RAN field for several years and mentions their 

background in RAN as beneficial for developing applications tailored to specific use cases. 

Interviewee H, however, thinks that the level of required RAN (Radio Access Network) 

knowledge depends on the specific use case. While some applications may require 

extensive RAN knowledge, others may not need it. 

 

Interviewee D has not heard of a similar type of telecommunication radio technology 

tool but finds the idea intriguing. The idea is deployable in interviewee Ds opinion, but 

they do not know what to emphasize in this assessment since they have been working 

in different role rather than development or testing. Interviewee D talks about their 

opinion on how technical people usually view documentation 

 

“I think people like to test and work with things before reading the document. I 

think this is how people in this field are built. … people hate reading through the 

documentation … you would rather bang your head against the wall 20 times than 

go read the document for 5 minutes.” 

 

The interviewee describes their impression of the current documentation 

 

“It is okay. I have seen far worse. … if I were to start tomorrow this [documentation] 

would bring me to more than a decent starting point but you would require some 

sort of assistance and support … if I were to have an interaction with someone to 

explain what I am failing to achieve it would give me knowledge to ask for help. 

You probably have additional documents for different use cases or different 

features.” 

 

Interviewee G feels that the documentation lacks speaking to the reader. Visual noise is 

also one of the problems that interviewee G states. Interviewee G reveals their biggest 

issues with the current documentation 
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“… it is just stating things very bluntly. … There is this sort of feeling it is a big mess. 

There is too much visual noise, not that much text and … too many various visual 

elements. … Things that you can do with markdown pages is basically what I 

consider to be good for documentation. I did not find any use cases. In the sense 

that for example like I want to create … a machine learning application. There was 

not any example of … what you do to create a machine-learning application. There 

was also … Python library as a reference but there was no getting started guide 

on how to start using the library. … Even if you asked me, how would I get started 

with the library I would not know what to say.” 

 

Interviewee G addresses the community aspect and emphasizes the developer journey. 

Interviewee G thinks that Stripe has successfully managed to do this with their solution 

 

“Stripe has quite good developer journey. The documentation part puts lots of 

emphasis on covering many use cases instead of trying to cover all the features. I 

think that is a bit too dry to just cover feature by feature. Instead, they usually 

cover by use case by use case. I remember one example was when you want to set 

up a payment method on your website and they basically walk you through the 

steps of how to get that payment widget on your website.” 

 

Interviewee G shares a previous example of a good developer journey with Mapbox 

 

“I think Mapbox.com has a very nice developer journey. It is all about getting the 

sort of first Hello world as fast as possible. It is straightforward. They do not ask 

too many questions up front. … if I recall correctly, they do not even ask payment 

details. They provide given the API keys that are already generated, you just have 

to go copy paste them and that is it.” 

 

The competing solutions mentioned by interviewees include AWS, Microsoft, Twilio, 

Google developer solutions and previously mentioned Stripe and Mapbox. While 
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interviewees state that both Google and AWS provide multiple tools, they do not offer 

solutions for telecommunication application development. Interviewees A and B like the 

capabilities that AWS provides for the developers. Information is said to be easily 

consumable, packaged, and targeted. Interviewee A addresses the cleverness of AWS 

informative packages as 

 

“... areas that come up in a typical development process and so you can quickly get 

to the information you need without being sort of bogged down with having to dig 

through lots and lots of kind of superfluous information.” 

 

The simplicity of coding and letting the platform do the rest is perceived as attractive. 

Interviewee E explains their expectations of a platform 

 

“… develop some methods, some code, and then give it to Microsoft a WS, or 

Google and they will just run it for you. They will scale it for you, and you do not 

have to see any server deployment. That or no networking, no nothing. They would 

just take care of it for you. That is the kind of level of service I would expect these 

days.” 

 

The niche way that most platforms utilize their tools makes it hard to teleport the 

information to some other platform that is not perceived as attractive. That is why open-

source platforms are gaining popularity. Interviewee A mentions the characteristics of a 

good platform 

 

“… it would be portable rather than kind of causing me to have to be locked in to 

say that one specific environment.” 

 

Interviewee E feels that most developers nowadays do not develop their products from 

scratch. Instead, developers try to learn what others have already developed and copy 

that if possible. That is why chatbots are gaining popularity. ChatGPT is one of the tools 
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interviewee E has learned to use and would wish some kind of similar solution to be used 

on a platform. Interviewee E explains why they would prefer a chatbot instead of a 

documentation 

 

“I would really like to have a bit more interactive platform. I would really like to 

have a chatbot or something to interact with to tell me how I have this problem, 

can you point me to where I need to go for the solution or maybe even provide 

solution already? I think that would be more useful for me than this document 

because if there is a solution there at that point it might be outdated because 

there is a new version of the software.” 

 

One special thing rose as a topic when discussing what interviewees are looking for from 

a good partner whom they collaborate with and sell their expertise. Interviewee A 

mentions the previous trust issues they had with partners and how it affected their 

future alignment 

 

“… the partners were using us to be sort of Guinea pigs, where they would enter an 

unknown or untested area … they would get their partners to spend resources and 

time to see if whatever the idea was success or if it failed. If it fails, they would just 

drop it, and if it was successful, taking it over themselves … they would take 

whatever the partner was doing and do it themselves and sort of cut that partner 

out. It was a very almost abusive kind of relationship … and you lost any trust going 

forward and you never did not really want to work with that partner again because 

they were more or less using you.” 

 

When discussing potential partner firms, interviewee C acknowledges that 

communication and transparency are essential for a successful project. According to 

interviewee C, being transparent entails being clear about the project process, matching 

the timetables of developers and testers so that everyone is on the same page, and 

committing to reasonable deadlines that do not necessitate overworking. Transparency 
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entails informing testers about the testable application early in the process and providing 

documentation so that they can start developing their testing strategy from different 

aspects regarding system functionality, performance, and scalability. 

 

Getting trustworthy partners to the platform is key in keeping the developers attached 

and keep using the platform. Both developers and partners are valued while developers 

are expecting their partner to support them in that overall solution and help them to be 

successful. The partner should be open especially when the partner company is larger. 

The openness also concludes with openness about the strategy and what the partner 

wants to accomplish. Partners should also accept criticism. 

 

A bad partner would lack technical expertise and deliver poor-quality assistance. 

Interviewee J highlights that a business partner should have a strong understanding of 

the domain and the specific area of development, such as xApp development. They 

should also possess relevant knowledge and experience to provide effective assistance. 

 

Interviewee A says that the developer wants to be aligned with their partner's road map 

and offer a joint solution to their shared customer base. Interviewee A explains the 

relationship between a developer and a partner company 

 

“… where a lot of companies keep the customer close and have a good open 

working relationship, partners must have an even tighter relationship. … I am 

investing a lot of my own resources to align with my partner. … and the 

relationship needs to be very close because there is a dependency especially if I 

am working with the larger partner, I would have a lot more to lose than the larger 

partner would if the relationship should not be very close and stable. … Opening 

and being much more transparent I think is very, very important not just for my 

success, but I think also for my partner's success because we are going to be so 

tightly linked together in our success.” 
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Getting trustworthy partners to the platform is not the only thing a company should be 

concerned about. Developing trust in the platform itself with potential customers is 

critical. This trust can be built by making guarantees about keeping the platform alive 

over time. Interviewee E explains the situation they want to avoid 

 

“… if that platform goes out of business or is basically no longer maintained … I 

need to understand the support structure of the platform. … I need some 

guarantees when I roll out something that it will be there in one years’ two years’ 

time. Otherwise, I cannot be sure that I should bet on it. … the effort spent may 

then be in vain, essentially because I have to redo it on another platform.” 

 

4.3 Building trust among developers and partners is crucial 

Interviews revealed that if developers encounter any problems related to trust, they do 

not want to work with that partner again. Therefore, the platform owner must take care 

of the relationships and create a safe and stable environment. This leads to legal and 

problem situation handling in which the platform must take a stand. While the dispute 

processes take a lot of resources trust building can be taken as an advantage for 

marketing purposes. 

 

One solution to solve the misuse of partner relationships would be giving both partners 

and especially developers the possibility to report any misuse to the platform provider. 

On the other hand, this creates an issue of resource allocation. The platform provider 

needs to plan resources to become the go-between in the situation and solve the 

situation. This can however affect the relationship the platform provider has with both 

developer and partner relationships in the wrong way. Developers and partners might 

leave the platform and leave negative reviews based on the solution that the platform 

provider has offered. One might think that the platform provider favors the other 

participant and might express their feelings online. Whatever the scenario is there is a 

possibility of losing potential platform participants. 
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If the misuse that interviewee A explained happens a lot, there is a possibility to appear 

as a solution for this kind of behavior. This could be beneficial, especially in fostering the 

developers to the platform as the platform could market itself as a trustworthy place to 

create applications for the partners. Since other platforms might have failed in the past 

building developers' trust there could be made a promise for them on behalf of the 

platform regarding the misuse cases. The platform could keep developers’ side on 

disputes against larger companies who might have more power to alter the relationships 

with their developers. 

 

Since trust and risk-taking to support a partner are outlined in the interviewees' answers 

there could be some type of legal agreement. To reduce the trust issues another solution 

is to provide a contract or agreement with the platform provider between the developers 

and the partners to build trust. Misuse of this contract could for example end up banning 

the partner or developer from the platform for a certain amount of time. This would 

make the willingness to take advantage of the developers or vice versa the partners 

smaller. 

 

One solution could be a contract or terms of use when signing up to the platform for 

each developer and partner who enters the platform. There could be a channel 

dedicated to reporting breaking the terms which would make the willingness to take 

advantage of partnerships more difficult. Breaking such terms could for example lead to 

restricting the use of the platform. Either way, the relationships would be more valued 

and hopefully more cared for in contrast to situations where there would not be any 

terms or contracts for platform use. 

 

Trust also goes a long way with the platform provider. Interviewees revealed that they 

feel hesitant to trust platform providers and need some type of guarantee or support to 

make sure the platform is still in use in a few years. Customers want to make sure that 

they do not risk losing resources by developing something useful on a platform to lose it 

and having to create it somewhere else if the platform goes out of business. 
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4.4 Developers need to be encouraged to learn something new 

Interviews revealed that developers need a push to adapt and learn new technologies. 

Interviewees revealed something that must be overcome, a hurdle that might influence 

their use of new technology. Developers compare the new technology to the existing 

ones they have already learned and decide based on how easy it could be to learn and 

how they feel this new technology might help them in the future. 

 

To make this decision easier the technology must contain certain characteristics. 

Developers tend to like integrated solutions that are later used and that can be 

transferred to other platforms. This links to open-source code which can be created on 

other platforms but can still be used openly on other platforms. A platform that 

harnesses this type of open-source code possibility and integrates its solutions might 

have a competitive advantage over those who restrict theirs. 

 

Apart from integration and open-source code, the platform must have information 

dedicated to fulfilling the developers’ needs without giving too much information to 

digest. Videos, tutorials, and articles are perceived as the most useful when looking for 

information regarding newer technologies according to the interviews. These might also 

be the best channels to market to developers as they browse the internet looking for 

answers. 

 

Some interviewees perceive physical magazines and newspapers as useful sources to 

find information. This approach is however not considering the younger generations who 

mostly rely on to find information online. Case company focuses to target various people 

who have at least one year of expertise in the field. While some target audience has 

more experience in the field and are thus expected to be from older generations survey 

and interviews reveal that digital marketing channels are perceived as more relevant 

than traditional marketing channels when deciding to market the open application 

platform to customers. 



98 

 

 

 

Word of mouth and creating hype around technology might be a good idea according to 

interviews. Interviewees talked about the significant effect trending technologies and 

the effect colleagues and other companies have on their decision-making. As word of 

mouth has a great impact on customers, the reviews and the way platforms are marketed 

should be well designed. 

 

The platform needs to invest in the future to keep the customers and partners happy. 

Investing to create the open-source platform is not going to end once the platform is 

created and the first customers have started using it. Interviewees raised the concern of 

cheap switching costs that are related to open-source technologies. If there are no 

agreements, licenses, or costs associated with the use of platform customers do not see 

any problem switching it to something new. This is something case company needs to 

address while developing its platform. 

 

While the user experience has a great impact on how the customers utilize the open API 

platform the company should focus on giving a realistic image of the platform in their 

advertising. If the switching costs are low the user experience should exceed the user’s 

needs. The company needs to carefully view the user expectations and advertising 

material so that they align with current customer satisfaction and user reviews. 

 

Moving from a free open-source platform to one that requires payment midway through 

the development process is viewed unfavorably. Customers have been using the 

platform for free, and after they have learned how to utilize it, they should begin to pay 

for it. Interviewees believe they are being used and find the situation extremely 

frustrating. To limit the likelihood of this negatively impacting situation occurring, cost 

measures should be developed well in advance when exposing the platform to external 

clients and partners. 
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Interviews revealed that software testers have difficulties finding a channel for mutual 

discussion with other testers. This can be an opportunity for the case company to bring 

all testers into the same community to discuss their difficulties and spread their 

knowledge. Testers mentioned that they prefer to ask their colleagues directly for help 

or search for the answer online. However, this takes time, and testers mentioned that a 

mutual channel to ask and provide help would be appreciated. 

 

4.5 Developers that have more experience have fewer expectations 

The survey revealed that there is a correlation between the more the person has 

developer knowledge and having fewer expectations. This is an interesting finding 

regarding the fact that the situation was the opposite for students. The more students 

have tester knowledge the less they have expectations. Thus, testers tend to trust that 

an open application platform is going to provide them with more and have higher 

expectations whereas developers tend to not get their hopes that high. 

 

This finding can be explained by the character of the developer’s job since they are 

directly going to be implementing applications with the help of provided tools. Testers 

are going to check if the developed solution fills the requirements and get attached to 

the code once they find an issue. It is the developers’ job to get familiar with the API and 

if there are problems, they will be the first to know. Therefore, it is expected for the 

developers to think carefully before implementing anything and keep their expectations 

low. 

 

Interesting is that there is an existing moderative correlation between xApp 

development and needed skills. Thus, experienced xApp developers think moderately 

that to be able to develop an xApp the developer needs to have expert level skills. If a 

beginner level developer has big expectations and gets the impression, they need to be 

an expert to develop an xApp this might lead to motivational problems and them 

abandoning the platform. Thus, xApp developing is not beginner friendly. 
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Interviews revealed the same type of hesitation to adapt to any new technology and 

commit to a platform. Developers are interested in trying new things once they get 

familiar with it and feel that it is necessary. Complexity and lack of usability 

improvements are the main things developers highlight in the interviews that may affect 

the adoption and the actual use of the platform. 

 

4.6 Summary of the findings 

The goal of this thesis is to understand the technological requirements to improve 

software developers' user experience and attract new customers. This research is 

gathered from a global telecommunication company and is based on a real situation. The 

research is case study research, which uses both quantitative and qualitative research 

methods. Information gathered for this research is collected via interviews and surveys 

from the target group. 

 

Based on the contribute, the following factors are the considerations that software 

developers, testers and organizations weigh when deciding to use an open application 

platform as each of the factors contributes to the overall assessment: 

 Familiarity and comfort 

 Learning curve 

 Traction and reuse 

 Integration and tooling 

 Ease of use 

 Application security 

 Developer operations (DevOps) 

 Corporate policies and IP rights 

 Licensing and contribution 

 Cost 

 Documentation and support 

 Interoperability and scalability 
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Developers often prefer open-source technologies and frameworks that they are already 

familiar with and have experience using. They have a set of core technologies they are 

comfortable with and tend to stick with them unless there is a strong reason to switch. 

Developers consider the learning curve associated with new technologies. While they 

are open to exploring new things, they weigh the effort required to learn and adopt a 

new platform against its potential benefits. 

 

Developers pay special attention to the traction and popularity of the technology within 

the industry. They look for signs of active community support, such as discussions, 

contributions, and tutorials. The availability of hands-on tutorials and practical resources 

helps in their decision-making process. To avoid pitfalls developers, make sure there is 

active maintenance and user engagement on platforms. 

 

The ease of integration with existing tools and development environments is crucial. 

Developers prefer platforms that can be extended and integrated with other tools, such 

as version control systems and continuous integration/delivery pipelines. They look for 

streamlined processes and minimal switching between different tools, especially those 

tools that they prefer to work with. 

 

Apart from integration developers prioritize the ease of use of an application platform. 

They look for platforms with user-friendly interfaces, straightforward configuration steps, 

and a simple registration or login process. The platform's ease of use reduces 

development effort and enhances productivity. 

 

Application security is a critical factor for developers. They value platforms that prioritize 

data protection, safeguarding personal information, and providing secure mechanisms 

for users. Trust in the platform's security features, platform provider, and other business 

stakeholders is essential. 
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Developers are expected exceedingly to handle operational aspects alongside coding. 

They consider platforms that facilitate the transition to DevOps, making it easier to 

deploy and manage applications in production environments. That is why developers 

evaluate the platform's readiness and ensure important functionality is available. Ease 

of operation and management becomes an important factor to ensure stability and 

efficient feature development. 

 

Organizations' corporate policies and intellectual property (IP) considerations play a role 

in the decision to use open application platforms. Developer verifies that the platform's 

licensing allows for the intended use, considering business restrictions or requirements. 

Some proprietary technologies may not align with the company's IP strategy, while open-

source solutions can provide flexibility and cost benefits. 

 

Cost is a significant consideration, especially for service providers or organizations 

seeking to avoid licensing fees. When using an open application platform, developers 

evaluate the licensing associated with it and consider whether they want to contribute 

to the platform. They assess the licensing terms, the potential for contributing their 

functionalities or improvements, and the decision process for contribution. Open-source 

solutions are often preferred for their affordability and the availability of community 

support, reducing the need for additional expenditure. 

 

Developers emphasize the importance of comprehensive documentation and good 

support structures as they research user experiences, problems, documentation, 

troubleshooting support, and feedback related to the platform. They look for platforms 

with well-documented APIs, clear usage guidelines, and easily accessible support 

channels. A strong community base, developer forums, and responsive customer 

support are also very much appreciated. 

 

Ensuring compatibility with the project and avoiding limitations that could hinder 

development or usage is important. Open application platforms should offer 
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interoperability to work with different types of applications and programming languages. 

Flexibility and scalability are important attributes, enabling customization and 

accommodating growing demands for traffic and data. 
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5 Discussion, conclusions, and suggestions for further research 

This thesis aims at answering the following research questions: “What are the possible 

alternatives to improve the user experience for different user groups in an open API 

platform?” and “How could the open API platform be marketed based on these user 

expectations?”. Quantitative and qualitative methods are used with data from interviews 

and survey. The thesis has both theoretical contributions and practical implications. 

 

The research has enhanced our understanding of motivational factors, the balance 

between system performance and complexity, the role of community in user 

engagement, and the significance of user experience in open application platforms. 

Additionally, it has highlighted instances where our findings may diverge from existing 

theories, underscoring the dynamic and evolving nature of the field. These contributions 

to theory collectively strengthen the relevance and significance of research within its 

domain. 

 

To improve the user experience for different user groups in an open API platform there 

are many things to consider. Participants were divided into software testers and 

developers and in some scenarios to externals, internals, and students in the survey. 

Participants role was considered also in the interview. As mentioned earlier the 

nevertheless to which user group participants belong, developers or testers, they value 

and consider familiarity and comfort, learning curve, traction and reuse, integration and 

tooling, ease of use, application security, developer operations (DevOps), corporate 

policies and IP rights, licensing and contribution, cost, documentation and support and 

interoperability and scalability. To excel in creating a successful open API platform the 

company must consider the following things that affect the overall assessment of the 

platform. 

 

These thesis findings suggest that there are some changes in the way a person views the 

open API platform. Some differences were found regarding the community aspect of 

platforms since testers found that they do not have many common ways to communicate 
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with other testers. One of the major findings that creates a difference between testers 

and developers is the fact that developers who are more experienced have lower 

expectation. This must be noted once defining improvements that affect user experience 

on a specific user group. 

 

The open API platform can be marketed eventually by reinforcing the positive outcomes 

and by tackling the obstacles that lie ahead. This can be achieved by clearing doubts, 

fears, and overlining the possibilities rather than problems of xApp development and 

testing, creating an equal rights and active platforms with strong community. The 

introduced marketing channels that participants find the latest information are social 

media and word of mouth. What stood out from the interviews is that there are still 

some people who prefer to read news and articles on paper physically but most of the 

participants preferred the digital places and communities built upon social media. 

Therefore, these digital channels would be wise places to market. 

 

YouTube and GitHub were participants’ favorite social channels in the survey and where 

participants found the most interesting content. These social channels could be targeted 

by the company’s digital marketing efforts. Other marketplaces to be considered are 

Stack Overflow and LinkedIn, which over half of the participants found desirable. 

Company can use the knowledge of the most common technologies, tools and domains 

and fulfill these wishes in the platform. These can be later used as marketing efforts and 

be expressed to the public to attract more users to the platform. Once the open API 

platform has gained a foothold in the market this victory must be expressed in social 

channels to create a cycle of hype since participants value hype and the WOW-factor. 

 

First, the thesis contributes to theory by addressing learning as a motivational force by 

indicating that learning serves as a major driving force for individuals to engage in open-

source software (OSS) communities, even when no monetary benefits are involved. In 

the study of Ye and Kishida (2003) indicate that learning offers immediate satisfaction 
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and the potential for personal growth within platform communities. This thesis’ findings 

support this indication. 

 

Second, the thesis contributes to theory by addressing balancing system performance 

and complexity by indicating that there is a challenge finding a balance between system 

performance and complexity. Aryal et al. (2023) previously highlighted this dilemma, and 

research results reinforce this idea. The challenge of maintaining a high-performance 

environment that may lead to complex system architecture versus a less complex design 

resulting in lower performance is a recurring theme in this study as well. 

 

Third, the thesis contributes to theory by addressing the role of community as 

motivation by indicating that the role of community motivates user engagement. Ye and 

Kishida (2003) proposed that by participating in a community, developers and users learn 

from the system and from each other, thereby enhancing their involvement. Research 

findings echo this idea, with multiple interviewees mentioning the platform community 

as a key factor influencing their decisions to use open application platforms. The 

community is seen as a place to seek help, develop both the platform and its applications, 

and foster a sense of collaboration. 

 

Fourth, the thesis contributes to theory by user experience and the balance of 

functionalities by indicating that user experience is important when developing open 

programmable networks. Aryal et al. (2023) underscored the challenge of balancing 

functionalities and keeping the platform simple, which our research results corroborate. 

Interviews and surveys in this study indicate that users often perceive 

telecommunication technology as overly complex. In this context, our findings align with 

Aryal et al.'s observations regarding the complexity of technology. 

 

While the thesis offers substantial contributions to the theoretical landscape, it is 

important to acknowledge instances where findings may provide an alternative 

perspective to existing literature. Notably, one of the findings of this research is that 
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more experienced developers have lower expectations. This discovery is a novel addition 

to the field of study, as no identical results from previous research were discovered 

during the investigation. As such, it is apparent that future studies will be required to 

validate this unique finding. 

 

Based on theoretical findings, the practical implications of this research are motivational 

issues that the company needs to address. The company needs to build a strategy to 

monitor the process tackling these motivational issues. The practical implications to help 

address these problems are clearing doubts about the technology, showing what 

possibilities lie within xApp development, ensuring that every participant is treated 

equally, being an active platform, and trying to build a strong community. 

 

Companies willing to invest in open application platforms will benefit from these 

recommendations. Especially those companies that specialize in telecommunication and 

would like to create their own open API platform around xApps would benefit from this 

study findings and practical implications. Companies wanting to expand to open API 

platform would benefit from these results since the motivational issues can be reviewed 

and altered to fit the business need in the specific technological scene. 

 

The practical implications will help the companies to create a strategy and investigate 

the need to tackle these problems before the company moves any further with any other 

activities. The weakest link of motivational issues needs to be found, a long-term strategy 

defined and the xApp strategies must be updated to keep track of the process. Finding 

the solutions to motivational issues not only helps with change resistance but makes the 

platform resistant to hardest criticism. Eventually the effort will lead to a situation where 

the company has enough competence to enter the market and introduce their platform.  

 

This chapter aims to discuss the theoretical implications of the study, highlighting how 

the thesis contributes to existing knowledge and theoretical frameworks offering a 

comprehensive view of the research's significance within its field of study. Ishikawa 
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fishbone diagram on motivational issues presenting investing into API applications is 

introduced. At the end of this chapter thesis is going to provide recommendations for 

further research. 

 

 

5.1 Comparison between findings and earlier literature 

Few studies and findings have been published on the user experience of O-RAN and open 

application platforms that focus on programmable networks, much alone xApps. 

Kougioumtzidis et al. (2022) discovered that O-RAN offers potential for establishing "new 

business models that will cut expenses, improve corporate efficiency, and facilitate more 

innovation". One of the research findings was the interest in xApps and the creative 

opportunities it offers, but as this study suggests, developers need to be pushed to learn 

something new. 

 

To examine what affects user experience on an open programmable network Kak et al. 

(2022) constructed an O-RAN platform. The platform increased “the user experience 

with an intuitive graphical interface and accessible APIs”. Kak et al. (2022) did not 

however explain how improvement in user experience was tested and what affected the 

improvement. 

 

Other research focuses on the future challenges around O-RAN user experience. 

Kougioumtzidis et al. (2022) found that the quality of experience (QoE) is important in 

O-RAN architecture. As Kougioumtzidis et al. (2022) assess QoE in terms of service 

quality (QoS), this study evaluates QoE in terms of open application platform quality. As 

a result, the findings of Kougioumtzidis et al. (2022) and this study cannot be directly 

compared. 

 

One of the research findings is that users want an open application platform that is easy 

to use, familiar and comfortable. In other words, users need to be encouraged to learn 

something new. Aryal et al. (2023) discovered that there is “a challenge finding a balance 
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between system performance and complexity”. This is also what research results indicate. 

Finding the balance between the functionalities and keeping the platform simple enough 

is a challenge. 

 

The thesis also contributes to theory by addressing the user experience in open 

programmable networks. Aryal et al. (2023) highlighted the dilemma of having “high-

performance environment that may result in a complicated system architecture whereas 

a less complex design may result in a system with lower performance”. Results indicated 

a similar problem with the complexity of telecommunication technology. Results from 

interviews and surveys suggest that users do not feel comfortable with the technology 

and think that is too complex for them to use it. These parallel findings emphasize the 

importance of addressing this complexity-performance trade-off in open application 

platform design, underlining the theoretical significance of this research. 

 

Users would also want to integrate tools from other sources. Aryal et al. (2023) results 

indicate that there is “a challenge to converge between third-party services”. While 

interviewers mentioned that they would be interested in trying out the newly proposed 

open application platform they still would prefer to use their earlier adopted third-party 

tools and integrated solutions. 

 

Aryal et al. (2023) mention operational costs as one of the challenges to adopt O-RAN. 

Interviewees mentioned cost as a critical factor when deciding which open source is 

generating a lot of revenue. Other than estimation of potential revenues, users also want 

to calculate how much the solution costs in the long run. 

 

As mentioned earlier in analysis of interviews if there are no agreements, licenses, or 

costs associated with the use of platform, customers do not see any problem switching 

it to something new. If the switching costs are low the user experience should exceed 

the user’s needs. To avoid operational costs that reflect to the price of platform use Aryal 
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et al. (2023) suggest platform owners to “continuously monitor the system and look for 

ways to cut costs”. 

 

The theoretical contribution of this study extends to the role of community in motivating 

user engagement. Ye and Kishida (2003) found out that “learning is one of the major 

driving forces that motivate people to get involved in open-source software (OSS) 

communities with no monetary benefits”. Ye and Kishida (2003) state that learning gives 

instant satisfaction and provides possibility to evolve in the role of the platform 

community. Optional learning outside of mandatory work training is not mentioned in 

the survey or interviews. Platform community is however mentioned multiple times in 

interviews but not as a way that motivates through learning. While Ye and Kishida's 

research supports the idea that participation in these communities facilitates learning, 

research findings emphasize the role of learning as a primary motivator, underscoring 

this research significance in the context of open application platforms. 

 

Ye and Kishida (2003) suggest that “by participating in the community, developers and 

users learn from the system, from each other, and share their learning with each other”. 

This is also what interviews indicate too as a couple of interviewees mention community 

as key critical factors when they decide to use an open application platform. Community 

is also seen as a place to ask for help and as one interviewee puts it develop the platform 

as well as the application. These commonalities between findings and Ye and Kishida's 

research emphasize the theoretical importance of community in user motivation. 

 

One of the findings of this research is that more experienced developers have less 

expectations. During the investigation, no identical results from previous research were 

discovered, implying that this discovery is new in this field of study. Future study will be 

required to validate this finding. 
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5.2 Ishikawa fishbone diagram on motivational issues presenting 

investing into API applications 

Ishikawa fishbone diagram, created by Dr. Kaoru Ishikawa (1994), also known as the 

cause-and-effect diagram or the fishbone diagram is a visual tool used for problem-

solving and root cause analysis. The visual representation resembles a fish with a head 

as the problem and bones that represent what is causing the problem. 

 

Figure 32 illustrates the Ishikawa fishbone diagram of the motivational issues and drivers 

that prevent investing into an open API platform that specializes in xApps (Ishikawa, 

1994). 
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Figure 32. Ishikawa fishbone diagram of motivational issues of an open xApp API platform 
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As illustrated in the figure 32 the drivers and motivational issues have been divided into 

six groups that are entry level blockages, telecommunication technology development 

killers, partner engagement killers, community killers, cost killers and platform related 

killers: 

 Entry level blockages are related to end user related issues that are linked to how 

they work and what they expect from the platform. Entry level blockages are 

hesitation to commit, doubts and suspiciousness and feeling comfortable with 

old solutions. 

 Telecommunication technology development killers are related to companies and 

end users’ beliefs about the development environment that the platform is 

arranging. Telecommunication technology development killers are unfamiliarity 

and complexity of the technology as well as usability concerns. 

 Partner engagement killers are related to the concerns that end users have 

concerning platform partners work morals and contracts. Partner engagement 

killers are utilizing trust issues and misusing the platform. 

 Community killers are associated with end users’ wants and needs and how 

community aspect is covered in the platform. Community killers are lack of hype, 

trending, or word of mouth, not addressing technical doubts, lack of user 

engagement and no given feedback. 

 Cost killers relate to other partner companies and end users’ unwillingness to 

invest into the platform. Cost killers are fear of future licensing fees, no flexibility 

and cost benefits and minimal switching costs. 

 Platform related killers are related to what the platform is offering. Platform 

killers are poor support structure, not being user friendly, security issues, 

integration is not possible, no active maintenance, and unpopularity. 
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5.3 Weakest link of future xApp marketing 

In the previous chapter was illustrated the motivational factors that must be maintained 

under control. The weakest link must be identified. This is an ongoing task rather than a 

project. 

 

Once the company finds a strategy to address these problems, being an xApp platform 

provider can become an asset in the future as the market around xApps is growing as 

shown in previous studies. Clearing doubts about the technology, showing what 

possibilities lie within xApp development, ensuring that every participant is treated 

equally, being an active platform, and trying to build a strong community around it helps 

in this process. 

 

By creating a user friendly, easy to use, trustworthy and flexible xApp platform a 

company can gain an advantage over the other xApp platform creators. Business 

solutions do not need to be perfect, but it might be that it is enough to be equal or 

superior to its rival. There needs to be continuous research regarding the competitive 

situation and previously listed issues. 

 

5.4 Vision, mission, and strategy for xApp 

As discussed in the previous paragraphs, the tools of the company and how the company 

can monitor the changes in xApp business environment affect the current state of the 

company. Figure 33 illustrates how people, partners, mission, and the current state lead 

to the long-term aim or vision through the use of strategies. In this case, the company’s 

vision for xApp should be to lead the way in providing state-of-the-art open application 

platform to customers. 
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Figure 33. Illustration of vision, mission, and strategy 

 

The company’s mission for xApp should be to use unique expertise, business innovation 

and change management to help customers to communicate easily, efficiently and by 

friendly offers. This can be achieved with the help of network connections and 

communications services improving user experiences and productivity. As the 

competitive situation, technology and customer preferences are constantly changing, 

the xApp strategies must be updated. 

 

On the path to the vision, it is essential to influence the xApp stakeholder groups around 

the platform. People who are developing the platform should have clear targets for their 

development efforts. On the other hand, the key partners should take part in this 

continuous development effort. 

 

5.5 Recommendations for further research 

This study’s primary focus is discovering what user experiences developers have with 

open application platforms, xApps and what influences their decision to make the 

transition to an open application platform. Further research could be done regarding the 

user acceptance of rApps or similar kinds of solutions designed at developers and testers. 

 

Because addressing these problems is never ending task, future study on the same target 

group might be conducted to determine how individuals have gained more expertise and 

familiarity with xApps and to determine what factors have the greatest impact to the 
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user experience. It would be interesting to see has the situation improved or gotten even 

worse. It would also be very interesting to study has these actions been effective. 

 

This research focused on understanding the factors that affect xApp platform users who 

are also developers. Interest was particularly on those developing xApp applications that 

run on the platform. Additional research could be targeted to study subjects from 

developers and testers perspective to gain more knowledge about their user experience. 

 

Additionally, it would be interesting to investigate if software developers with more 

experience tend to have lower job-related expectations compared to those with less 

experience. The expectations could be related to salary, job roles, work environment, or 

other factors. External factors like geographic location, industry, or company size could 

also be seen as a factor. Personal goals, job satisfaction, and external market conditions 

also play a role in shaping expectations. It would be good to include in the research a 

diversity of developers in terms of experience levels, backgrounds, and the companies 

that developers work for. 
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Appendixes 

Annex 1. The key concepts of the thesis 

The main terminology of this thesis is introduced here to make the topic easier to 

understand. Each term is going to be explained later in the thesis more thoroughly. 

 

Human-Computer Interaction (HCI) is defined as a field dealing with the design, 

assessment, and deployment of interactive computing systems for human use, as well as 

the study of key phenomena surrounding them (Hewett et al., 1992). 

 

Application programming interface (API) is “a programming interface that allows 

different applications to share information, functionality, and other resources with each 

other” (Moilanen et al., 2018, p. 211). The term API leads often to wrong expectations. 

APIs are confused with applications like Apps or often mislead to concern only integrated 

products while APIs can be different things (Moilanen et al., 2018, p. 19). 

 

An open data interface is an interface that is being used only for providing open data 

content in terms of use (Moilanen et al., 2018, p. 213). 

 

Open API is “a classification that includes both public interfaces and partner interfaces” 

(Moilanen et al., 2018, p. 213). 

 

Artificial Intelligence (AI) “allows machines, equipment, programs, systems, and services 

to function rationally according to mission and situation” which “requires a lot of data, 

computing power, and algorithms” (Moilanen et al., 2018, p. 219). 

 

Business model answers to at least the following questions: who is the customer, what 

is the value proposition, and how value can be produced for the customer at an 

appropriate cost (Moilanen et al., 2018, p. 216)? 
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Platform is “a business model that uses technology to connect people, organizations, and 

resources in an interactive ecosystem in which amazing amounts of value can be created 

and exchanged” (Parker et al., 2016, p. 3). 

 

Digital platform is a management system to control, interact and refine value from data 

and resources outside the platform (Moilanen et al., 2018, p. 214). 

 

Cloud platform provides “data storage, software driving, machine learning, and artificial 

intelligence services” (Moilanen et al., 2018, p. 218). 

 

Platform economy is “based on dynamic, multi-party innovation cooperation and 

marketplaces for the exchange of innovations, where it is possible to achieve large-scale 

and rapidly scaling network effects” (Moilanen et al., 2018, p. 211). 

 

Brand is “the sum of characteristics of a product or service perceived by a user” (Chaffey 

& Chadwick, 2022, p. 496). 

 

Customer loyalty is “the desire on the part of the customer to continue to do business 

with a given supplier over time” (Chaffey & Chadwick, 2022, p. 500). 

 

Value creation refers to how an API provides value to consumers, owners, and other 

stakeholders (Moilanen et al., 2018, p. 213). 

 

Vision is the long-term aim or the future target state where the company wants to aim 

someday. 

 

Mission is about the ongoing principles that lead to the road to the mission. Mission is 

about why the company exists, what are the tasks and tools the organization's activities 

want to achieve and refers more to the reason for existence. 
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Strategies are the course of action. When the company's vision and the purpose of the 

operation are known, the company's strategies can be defined. If the implementation of 

the strategy is done successfully, the vision is achieved. 

 

Weakest link is “the bottleneck of the chain” as “the strength of the chain is determined 

by the weakest link” (Goldratt & Cox, 2016, pp. 306–338). 

 

Ecosystem consists of a multi-layered set of partners, all of whom and their interaction 

are needed to materialize the ecosystem's central value proposition (Moilanen et al., 

2018, p. 214). 

 

Digital marketing is “achieving marketing objectives with the application of digital media, 

data, and technology” (Chaffey & Chadwick, 2022, p. 502). 

 

Network effects “refers to the impact that the number of users of a platform has on the 

value created for each user” (Parker et al., 2016, p. 17). 

 

Hype cycle is “a graphic representation of the maturity, adoption, and business 

application of specific technologies” (Chaffey & Chadwick, 2022, p. 506). 

 

Segmentation is “identifying different user groups within a target market to develop 

differentiated offerings for each group” (Chaffey & Chadwick, 2022, p. 516). 

 

Paradigms are “basic belief systems based on ontological, epistemological, and 

methodological assumptions” (Guba & Lincoln, 1994, p. 107). 

 

Concept is “an idea deriving from a given model” (Silverman, 2015, p. 53). 

 

Ontology describes “what reality is like and the basic elements it contains” (Silverman, 

2006, p. 13). 
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Epistemology describes “what is the nature and status of knowledge” (Silverman, 2006, 

p. 13). 

 

Theory is “a set of concepts used to define and/or explain some phenomenon” (Silverman, 

2015, p. 53). 

 

Hypothesis is “a testable proposition in research” (Silverman, 2015, pp. 53–54). 

 

Methodology outlines “the choices we make about cases to study, methods of data 

gathering, forms of data analysis, etc. in planning and executing a research study” 

(Silverman, 2015, p. 54). 

 

Model is “an overall framework for looking at reality” (Silverman, 2015, p. 53). 

 

Method is “a specific research technique” that should be a “good fit with model, theory, 

hypothesis and methodology” (Silverman, 2015, p. 53). 

 

User experience (UX) is “concerned with developing high-quality interactive systems, 

products and services that fit with people and their ways of living” while it “encompasses 

all the feelings, thoughts, sensations, and actions of engaging in some activity” (Benyon, 

2019, pp. 1–2). 

 

Motivation is “a psychological process where the individual wants to attain a goal based 

on their intensity, direction, and persistence” (Latham & Pinder, 2005, p. 486). 
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Annex 2. Developer journey map 
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Annex 3. Benchmarking 

  



135 

 

 

Annex 4. Service blueprint 
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Annex 5. Survey questions 

Background check 

First some basic questions 

 

1. How many years have you worked in software development/testing? 

o 1—3 

o 4—6 

o 7—10 

o Over 11 

 

2. Your role at your company 

o Software architect 

o Software developer intern 

o Software developer 

o Senior software developer 

o Software development team leader 

o Software development manager or similar 

o Role above software development manager 

o Software tester intern / Software QA engineer intern 

o Software tester / Software QA engineer 

o Senior software tester / Senior software QA engineer 

o Software testing team leader 

o Software testing manager or similar 

o Role above software testing manager 

 

3. Industry or trade area 

o Agriculture, Forestry, and Fisheries 

o Manufacturing 

o Energy sector 

o Infrastructure 
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o Construction 

o Wholesale and retail 

o Transportation 

o Information and communication 

o Telecommunication 

o Accommodation and catering 

o Administration, law, and support services 

o Financing and insurance 

o Real estate 

o Education 

o Healthcare and social services 

o Entertainment and recreation 

 

4. Company size 

o Micro - Less than 10 persons working and annual turnover less or equal to 2 M€ 

o Small - Less than 50 persons working and annual turnover less or equal to 10 M€ 

o Medium-sized - Less than 250 persons working and annual turnover less or equal 

to 50 M€ 

o Large - More or equal to 1000 persons working and annual turnover less or equal 

to 50 M€ 

o Multinational enterprise - More than 10 000 persons working and annual 

turnover less or equal to 1 000 M€ 

 

5. Your SW knowledge and testing domains 

Description: The user can choose multiple options 

o Cloud 

o Verification 

o Radio technology 

o IT administration / Operations 

o Continuous integration / Continuous delivery 
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o System testing 

o Embedded 

o Network 

o Machine learning 

o Fastpath 

o Databases 

o Telecommunication 

o Performance testing 

o Functional testing 

o Other (user can write) 

 

6. Are you familiar with 

Description: The user can choose multiple options 

o Kubernetes 

o Container development 

o Dev/Ops 

o Agile process 

o OpenStack 

o GitOps 

o SecOps 

o No familiar options 

o Other (user can write) 

 

7. Do you have experience in xApps? 

Description: An xApp is a software tool used by a RAN Intelligent Controller (RIC) 

to manage network functions in near-real time. 

o Yes 

o No 

 

Based on the answer to question 7 if the user chooses to answer  
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a) Yes, they will fill out question 8 

b) No, move to answer questions 50–96 

 

8. What is your primary role when working with xApps? 

Description: Your choice will affect the next set of questions. 

o xApp testing 

o xApp development 

 

Based on the answer to question 8 if the user chooses to answer 

a) xApp testing, the user answers first xApp testing-related question (questions 9–

28) and then questions related to documentation (questions 66–96)  

b) xApp development, the user answers first xApp development-related questions 

(questions 29–49) and then questions related to documentation (questions 66–

96) 

 

xApp testing-related questions 

 

9. Please rate your current testing experience. 

Description: Linear scale from 1 to 7, where 1 is a beginner and 7 is expert 

 

10. Attractiveness - How satisfied are you with your xApp testing experience? 

Description: Linear scale from 1 to 7, where 1 is dissatisfied and 7 is satisfied 

 

11. Minimal action - How much time and effort did it take you to learn to use and 

test an xApp? 

Description: Linear scale from 1 to 7, where 1 is a lot and 7 is none 

 

12. Consistency - From a satisfaction point of view, how clear and familiar is the xApp 

compared to other platforms or programs you have already used? 
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Description: Linear scale from 1 to 7, where 1 is a non-similar and 7 is clear and 

familiar 

 

13. Self-descriptiveness - Is there enough help for you in the form of information, 

documentation, and tool tips available so that you do not have to contact the 

help desk or similar to test an xApp on the platform? 

Description: Linear scale from 1 to 7, where 1 is a disagree and 7 is agree 

 

14. Accuracy - The xApp services should help the end customer to search the needed 

content and accomplish the desired goals. Accuracy is about decreasing the 

probability of the customer to complain accomplishing these goals. How the 

xApp service is filling this accuracy criteria? 

Description: Linear scale from 1 to 7, where 1 is not filling and 7 is filling 

 

15. Readability - How readable or interpretable are the xApp service and the API 

documentation data tables and flow charts? 

Description: Linear scale from 1 to 7, where 1 is non-readable and 7 is readable 

 

16. Simplicity - Are the xApp service and the API documentation data tables and 

charts simple and fast to read? 

Description: Linear scale from 1 to 7, where 1 is complicated and 7 is simple 

 

17. Familiarity - How familiar are the provided xApp platform tools to the ones you 

have previously used? 

Description: Linear scale from 1 to 7, where 1 is non-familiar and 7 is familiar 

 

18. Effectiveness - Are the xApps helping you to achieve your goals with accuracy and 

relevance? 

Description: Linear scale from 1 to 7, where 1 is not helping and 7 is helping 
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19. Satisfaction - Are you satisfied after working with xApps? 

Description: Linear scale from 1 to 7, where 1 is not satisfied and 7 is satisfied 

 

20. Learnability - How quick and easy it was for you to adopt the xApp functionalities 

while achieving tasks compared to your previous experiences with information 

systems? 

Description: Linear scale from 1 to 7, where 1 is difficult and 7 is easy 

 

21. Accessibility - How accessible is both information and the tools needed to test an 

xApp? 

Description: Linear scale from 1 to 7, where 1 is non-accessible and 7 is accessible 

 

22. Do you think a third-party tester could test an xApp based on the provided 

documentation? 

Description: Linear scale from 1 to 7, where 1 is disagree and 7 is agree 

 

23. How skilled should the tester be to test xApps based on the documentation? 

Description: Linear scale from 1 to 7, where 1 is beginner and 7 is expert 

 

24. What experience do you have using the xApp application development 

environment in testing? 

 

25. Please explain the challenges you have faced when testing xApps. 

 

26. Which problem investigation tools have you usually used testing xApps for 

analysis and log collection? 

Description: User can choose multiple options. Columns mostly used, often used, 

never used, and wanted in xApp testing 

o ss/netstat 

o nc/ncat/netcat 
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o ifconfig/ip 

o nsenter 

o mtr 

o tcpdump/Wireshark 

o dcap 

o syslog/BTSLog 

o emil log/cell trace 

 

27. Is there some testing tool you have used and would like to mention besides 

previously stated? 

o No 

o Other (user can write) 

 

28. What capabilities in testing tools are important to you? 

 

xApp development related questions 

 

29. Please rate your current developer experience. 

Description: Linear scale from 1 to 7, where 1 is beginner and 7 is expert 

 

30. Attractiveness - How satisfied are you with your xApp development experience? 

Description: Linear scale from 1 to 7, where 1 is dissatisfied and 7 is satisfied 

 

31. Minimal action - How much time and effort did it take you to learn to use SEP - 

Service Enablement Platform? 

Description: Linear scale from 1 to 7, where 1 is a lot and 7 is none 

 

32. Minimal action - How much time and effort did it take you to develop an xApp 

running in SEP? 

Description: Linear scale from 1 to 7, where 1 is a lot and 7 is none 
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33. Consistency - From satisfaction point of view, how clear and familiar is xApp 

developing compared to other platforms or programs you have already used? 

Description: Linear scale from 1 to 7, where 1 is a non-similar and 7 is clear and 

familiar 

 

34. Self-descriptiveness - Is there enough help for you in the form of information, 

documentation, and tool-tips available so that you do not have to contact the 

help desk or similar to develop an xApp on the platform? 

Description: Linear scale from 1 to 7, where 1 is a disagree and 7 is agree 

 

35. Accuracy - The SEP application services, and xApp-frame should help the end 

customer to search the needed content and build the desired use case and give 

the ability to develop it. Accuracy is about decreasing the probability of the 

customer to fail accomplishing the target. How do the SEP application services 

and xApp-frame fill this accuracy criteria? 

Description: Linear scale from 1 to 7, where 1 is not filling and 7 is filling 

 

36. Readability - How readable or interpretable are the xApp service and the API 

documentation data tables and flow charts? 

Description: Linear scale from 1 to 7, where 1 is non-readable and 7 is readable 

 

37. Simplicity - Are the xApp service and the API documentation data tables and 

charts simple and fast to read? 

Description: Linear scale from 1 to 7, where 1 is complicated and 7 is simple 

 

38. Familiarity - How familiar are the provided xApp platform tools to the ones you 

have previously used? 

Description: Linear scale from 1 to 7, where 1 is non-familiar and 7 is familiar 
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39. Effectiveness - Are the xApp APIs helping you to achieve your goals with accuracy 

and relevance? 

Description: Linear scale from 1 to 7, where 1 is not helping and 7 is helping 

 

40. Satisfaction - Are you satisfied after working with xApp API? 

Description: Linear scale from 1 to 7, where 1 is not satisfied and 7 is satisfied 

 

41. Learnability - How quick and easy it was for you to adopt the xApp APIs and the 

service functionalities while achieving tasks compared to your previous 

experiences with information systems? 

Description: Linear scale from 1 to 7, where 1 is difficult and 7 is easy 

 

42. Accessibility - How accessible is both information and the tools needed to create 

an xApp? 

Description: Linear scale from 1 to 7, where 1 is non-accessible and 7 is accessible 

 

43. Do you think a third-party developer could implement an xApp based on the 

provided documentation? 

Description: Linear scale from 1 to 7, where 1 is disagree and 7 is agree 

 

44. How skilled should the developer be to implement xApps based on the 

documentation? 

Description: Linear scale from 1 to 7, where 1 is beginner and 7 is expert 

 

45. What experience do you have using the xApp application development 

environment? 

 

46. Please explain the challenges you have faced when developing xApps. 
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47. Which tools have you previously used developing xApps and what tools would 

you like to have? 

Description: User can choose multiple options. Columns mostly used, often used, 

never used, and wanted in xApp development 

o Software integrated development editor (IDE) 

o Running the application instantly to test the implementation changes 

o Running unit tests to validate the implemented test case 

o Networking investigation tools to trace the IP traffic and network statistics 

o Traffic simulator tools to test the application use case 

o Profiler to investigate the program execution 

o Debugger to race and monitor the execution of the application 

o Memory tracking investigation tools to track resource usage 

 

48. Is there some developing tool you have used and would like to mention besides 

previously stated? 

o No 

o Other (user can write) 

 

49. What capabilities in development tools are important to you? 

 

Users previous experience 

 

50. Please rate your current testing experience. 

Description: Linear scale from 1 to 7, where 1 is beginner and 7 is expert 

 

51. Please rate your current developer experience. 

Description: Linear scale from 1 to 7, where 1 is beginner and 7 is expert 

 

52. Which problem investigation tools do you usually use when testing in analysis 

and log collection? 
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Description: User can choose multiple options. Columns mostly used, often used, 

and never used 

o ss/netstat 

o nc/ncat/netcat 

o ifconfig/ip 

o nsenter 

o mtr 

o tcpdump/Wireshark 

o syslog 

o Jenkins 

 

53. Is there some testing tool you have used and would like to mention besides 

previously stated? 

o No 

o Other (user can write) 

 

54. Which tools are you able to use when developing? 

Description: User can choose multiple options. Columns mostly used, often used, 

and never used 

o Running the application instantly to test the implementation changes 

o Running unit tests to validate the implemented test case 

o Networking investigation tools to trace the IP traffic and network statistics 

o Traffic simulator tools to test the application use case 

o Profiler to investigate the program execution 

o Debugger to race and monitor the execution of the application 

o Memory tracking investigation tools to track resource usage 

 

55. Is there some developing tool you have used and would like to mention besides 

previously stated? 

o No 
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o Other (user can write) 

 

56. The best tools that I have used when creating SW are… 

Description: Complete the sentence 

 

57. The most important thing to me when I debug is to… 

Description: Complete the sentence 

 

58. The general goals that I am trying to solve with my application… 

Description: Complete the sentence 

 

Thoughts about the idea 

 

59. What is your first impression? 

Description: Linear scale from 1 to 7, where 1 is bad and 7 is good 

 

60. Does this compare to your expectations? 

Description: Linear scale from 1 to 7, where 1 is does not fill expectations and 7 

is meets expectations 

 

61. How much do you think xApp development environment is going to help you? 

Description: Linear scale from 1 to 7, where 1 is no help and 7 is lots of help 

 

62. Please tell why you think xApp development environment is going/not going to 

help you. 

 

63. Does this feel like it was designed for you? 

Description: Linear scale from 1 to 7, where 1 is a disagree and 7 is agree 
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64. Please tell why you think xApp development environment is designed/not 

designed for you. 

 

65. How motivated would you be to develop/test an xApp? 

Description: Linear scale from 1 to 7, where 1 is a not motivated and 7 is highly 

motivated 

 

Documentation 

 

66. Have you taken a good look at the documentation now? 

o Yes 

o No 

 

Users can express their agreement with the attributes by ticking the circle that most 

closely reflects their impression. Users are asked to decide their choices spontaneously. 

 

What are your thoughts about the current documentation? 

67. Description: Linear scale from 1 to 7, where 1 is obstructive and 7 is supportive 

68. Description: Linear scale from 1 to 7, where 1 is complicated and 7 is easy 

69. Description: Linear scale from 1 to 7, where 1 is inefficient and 7 is efficient 

70. Description: Linear scale from 1 to 7, where 1 is confusing and 7 is clear 

71. Description: Linear scale from 1 to 7, where 1 is boring and 7 is exciting 

72. Description: Linear scale from 1 to 7, where 1 is not interesting and 7 is 

interesting 

73. Description: Linear scale from 1 to 7, where 1 is conventional and 7 is inventive 

74. Description: Linear scale from 1 to 7, where 1 is usual and 7 is leading edge 

 

75. Attractiveness - How satisfied are you with the documentation? 

Description: Linear scale from 1 to 7, where 1 is dissatisfied and 7 is satisfied 
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76. Minimal action - How much time and effort do you think it would take for you to 

learn to use the documentation? 

Description: Linear scale from 1 to 7, where 1 is a lot and 7 is none 

 

77. Consistency - From a satisfaction point of view, how clear and familiar is the 

documentation compared to other documentations you have seen and used? 

Description: Linear scale from 1 to 7, where 1 is non-similar and 7 is clear and 

familiar 

 

78. Self-descriptiveness - How much improvement does the documentation need? 

Description: Linear scale from 1 to 7, where 1 is a lot and 7 is none 

 

79. Accuracy - The documentation should help the end customer to search for the 

needed content and accomplish the desired goals. Accuracy is about decreasing 

the probability of the customer to complain accomplishing these goals. How is 

the documentation filling this accuracy criteria? 

Description: Linear scale from 1 to 7, where 1 is not filling and 7 is filling 

 

80. Readability - How readable or interpretable documentation datasets are? 

Description: Linear scale from 1 to 7, where 1 is non-readable and 7 is readable 

 

81. Simplicity - Are the documentation data tables and charts simple and fast to read? 

Description: Linear scale from 1 to 7, where 1 is complicated and 7 is simple 

 

82. Familiarity - How familiar are the provided documentation tools to the ones you 

have previously used? 

Description: Linear scale from 1 to 7, where 1 is non-familiar and 7 is familiar 

 

83. Effectiveness - Is the documentation helping you to achieve your goals with 

accuracy and relevance? 
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Description: Linear scale from 1 to 7, where 1 is not helping and 7 is helping 

 

84. Satisfaction - Are you satisfied with the documentation? 

Description: Linear scale from 1 to 7, where 1 is not satisfied and 7 is satisfied 

 

85. Learnability - How quick and easy it would be for you to adopt the documentation 

while achieving tasks compared to your previous experiences with 

documentation? 

Description: Linear scale from 1 to 7, where 1 is difficult and 7 is easy 

 

86. Accessibility - How accessible are both information and the tools in the 

documentation? 

Description: Linear scale from 1 to 7, where 1 is non-accessible and 7 is accessible 

 

87. What do you think should be added/improved in the documentation? 

 

88. Indicate the xApp API abstraction level. 

Description: Linear scale from 1 to 7, where 1 is not understandable and 7 is 

understandable 

 

89. Would you like an API for use cases? 

Description: Linear scale from 1 to 7, where 1 is disagree and 7 is agree 

 

90. Do you think you could develop/test xApp based on this documentation? 

Description: Linear scale from 1 to 7, where 1 is disagree and 7 is agree 

 

91. Does the documentation describe the application use case details at such a level 

that the functionality is understandable? 

Description: Linear scale from 1 to 7, where 1 is not understandable and 7 is 

understandable 
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92. Please tell why you think application use case details are understandable/not 

understandable. 

 

93. Based on this documentation are you able to understand what logs need to be 

taken for problem solving? 

Description: Linear scale from 1 to 7, where 1 is not understandable and 7 is 

understandable 

 

Finish line 

 

94. Which of these channels/provided material would you visit if they were provided 

by a developer portal? 

Description: Pick at least three most important for you 

o Learning store 

o Learning paths 

o Blogs 

o Podcasts 

o Shows 

o Stories 

o Tutorials 

o Reports 

o Articles 

o Use cases 

o Code samples 

o Cheat sheets 

o Sandbox/Test environment 

o Case studies 

o E-books 

o Q&A, FAQs 
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o Reviews 

o Challenges 

o Quizzes 

o Competitions 

o Virtual events 

o Face-to-face events 

o Workshops and labs 

o Certifications 

o Courses 

o Badges 

o Rewards 

o Career possibilities 

o Game to develop coding skills 

 

95. Which social channels would you visit if they were provided by a developer portal? 

Description: Pick at least three most important for you 

o YouTube 

o Facebook 

o Instagram 

o Twitch 

o Twitter 

o LinkedIn 

o GitHub 

o Discord 

o Stack Overflow 

o Reddit 

o Soundcloud, Spotify, etc. 

 

96. How was the survey? 

Description: Linear scale from 1 to 7, where 1 is bad and 7 is good  
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Annex 6. Interview questions 

1. In which channels do you seek or come across information related to new 

technologies and opportunities? 

a. Television 

b. Social media 

c. Research articles 

d. Newspapers 

e. Blog 

f. Magazines 

g. Influencers 

h. Events 

i. Networking 

j. Communities 

k. YouTube 

l. Radio 

m. Podcasts 

n. Word of mouth 

o. Or other 

 

2. What are the critical factors when you decide to use an open application platform? 

Can you explain and walk through this process? 

 

3. From where and how do you measure the end customer satisfaction against what 

you develop? Do you have for example customer key performance indicators 

(KPIs), CVPI, etc.? 

 

4. What is the overall score you would give for the open-ecosystem idea from 1–7? 

What factors do you emphasize in this assessment? Can you give an example of 

a portal or developer community that has provided useful support for the 

developer journey – content, user-friendliness, or something like that? 
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5. What kind of other competing solutions have you used before? What are their 

pros and cons? What factors do you emphasize? 

 

6. In general, what are the characteristics of a good partner that is assisting your 

developer/testing efforts? On the other hand, what would be the characteristics 

of a bad partner? 


