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Development in Platform Ecosystems 

This course focus on the theory of platform ecosystems, and the practice of development within such 

socio-technical systems. Through seven theoretical lectures we will explore topics such as the complex 

environment in which such systems exist, fundamental concepts of platforms and ecosystems, the history 

of web services, global and local design and requirement gathering within platforms, open source 

concepts, and platform innovation. Further, four practical lectures will provide hands-on experience with 

software development within platforms. Here, the focus will be on front-end web development through 

lectures covering HTML, CSS, JavaScript, Ajax, and react.js. The practical knowledge will be put into practice 

during two individual assignments and one group project, which involves the development of a web-based 

application for the DHIS2 platform (dhis2.org).  

Note that the practical topics of this course are only one part of the learning outcome. The theoretical 

concepts are essential and will be tested in an individual written exam that is weighted 60% of the final 

grade. It is therefore essential to read the provided literature for each week and attempt to understand 

the practical work in the context of the theoretical topics.  

Lectures 
Theoretical lecture 

Practical lecture 

Work with individual practical assignments 

Group project work 

Week  Topic   

34  Introduction   

35  HTML, CSS, JavaScript   

36  Ajax and APIs  

37  Web services: history and REST principles  

38  React.js  

39  Information systems and socio-technical complexity   

40  Platforms and ecosystems - fundamental concepts  

41  Design, requirements and user participation within platforms  

42  Design, requirements and user participation within platforms  

43  Case: DHIS2 as platform  

44  Developing web applications for DHIS2   

45  Open source history, philosophy, methodology  

46  Platforms and innovation  

47  Course summary  
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Individual assignments 
During the four first weeks of the semester, the lectures will provide a basic introduction to front-end web 

development with JavaScript. We emphasize basic, as our aim is not to introduce and discuss advanced 

topics of web development, but rather to provide a fundamental understanding of important languages 

and concepts. This will enable you to build your knowledge further on your own. If you already know the 

practical concepts you can focus on developing your practical skills further or use it as an opportunity to 

dive into the theory in greater depth.  

The first two lectures will cover the fundamentals of HTML, CSS, and JavaScript, before exploring objects, 

JSON and API-requests with Ajax. A theoretical lecture will follow, where we attempt to connect some of 

these concepts with our theoretical perspective. In the fourth lecture, a guest lecturer will introduce us to 

react.js. 

During these weeks, two individual practical assignments will be provided. The first focus on fundamental 

HTML, CSS, JavaScript, and Ajax, while the second involves a mini-project where you are free to create a 

web application with functionality of your choice based on a set of defined requirements. This includes 

using several APIs to innovate, design and program a novel and useful solution.  

Group project 
After you have completed the individual assignments, you should be sufficiently prepared for the group 

project. In groups of 4 students, you will develop a web-based application for the DHIS2 platform over a 

period of nine weeks.  

Background – the DHIS2 software platform 

DHIS2 is a health information software platform that is used in over 50 countries in the global south to 

collect, store, analyze, and visualize health data. It contains a flexible built-in data structure for storing 

health-related information while providing tools for data collection, analysis, and presentation through 

pivot-tables, graphs, and maps. A brief example of a typical use case is the collection of the number of HIV-

infected patients in a particular district in Uganda. A health worker at a hospital will on a regular basis 

enter the number of newly infected patients into a user interface, either on a desktop computer, tablet or 

phone. This number is then stored in the DHIS2 database, and available for decision-makers at the district, 

regional or national level of the health system. Based on this data, DHIS2 can present indicators, often in 

combination with data from other hospitals, district and regions in tables, graphs, and maps to aid health 

managers in decisions regarding resource allocation and other interventions.  

In addition to such built-in functionality, DHIS2 allows third-party developers to develop application or 

apps. These apps can communicate with the software core functionality through a standardized API. This 

allows developers in different countries to innovate, design and develop solutions that solve issues that 

are specific to the context of implementation, while still being able to profit from the existing functionality 

of the software. As you will see, this is highly relevant to the theoretical topic of this course, which focuses 

on how such platform architectures enable processes of local innovation, design, and development within 

a more extensive and existing system.  
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The project 

Each group will select a pre-defined case, derived from real user needs for the DHIS2 software. A case 

description will provide the necessary information for the group to define requirements for your solution. 

Through low-fidelity prototyping, you will use the first three weeks to explore relevant requirements and 

possible visual and technical solutions. During two lectures in week 43 and 44, you will get an introduction 

to how web-apps are developed for DHIS2. This prepares you for high-fidelity implementation of your 

prototype to a real working web application. 

  

 

 

 

Presentations 

During the project, you will present your work three times. First, you present your low-fidelity prototype 

alternatives and the defined requirements. This is an excellent opportunity to discuss difficult aspects and 

clarify misunderstandings with other students, the group teachers, and lecturers. This will be repeated 

with an early version of your high-fidelity prototype three weeks later. Finally, you will present your final 

solution to a panel of DHIS2 developers and the course lecturers. This presentation will be graded (shared 

grade for the group) and counts 40% towards your final grade. You may be asked questions of both 

practical and theoretical nature during this session.  
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Theoretical part 
To provide a theoretical introduction to the concepts of platform ecosystems, we will cover several topics 

through the lectures. For each, we have selected some research papers and book chapters discussing the 

topics. We encourage you to read these weekly selections before attending each lecture. 

There are three main topics:  

1) Information systems and complexity 

2) Platform ecosystems fundamental concepts 

3) Development in Platform Ecosystems 

 

Topic three is further divided into three subtopics that often play a part in development in platform 

ecosystems. These are 1) innovation, 2) design, and 3) programming. These will be covered both 

theoretically trough lectures and readings, and practically through the individual assignments and the 

group project.   

 

 

Figure 0-1: Main topics of the course 

 

The following sections will give a brief introduction to these main topics.   

The context: Information systems and complexity 
As digital systems permeate all areas of society, information systems are getting increasingly complex. 

Everything from medical patient-journals, train tickets, bonus coupons and artifacts in our homes are 

getting digitized, and new software applications that automate existing tasks or invent new ones, are 

introduced to the world every day. With rapid innovations in hardware and increasingly fast and cheap 

access to the internet – even in countries of the global south, the process is accelerating. For instance, it 

is estimated that the total number of lines of code written by humans on our planet will double every two 

years and that the number of devices connected to the internet will be close to 50 billion in 2020.   

A socio-technical perspective 

Existing and future technologies are and will be intertwined with all sorts of human aspects of society. Just 

as the behavior of the global economy cannot be understood by only looking at one variable, how 
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information systems evolve, succeed, fail, or impact various aspects of society cannot be understood by 

investigating technology in isolation. In this course, we take a socio-technical perspective to these 

information systems. That is, we are interested not only in the digital technology but also the 

organizational, political and human factors that continuously interact. We see information systems as 

consisting of both digital and analog technologies, humans, organizations, and institutions.  

Complexity 

This new world of technology opens for a vast array of opportunities that may or may not have a positive 

impact on humans and society. Their spread also means that an enormous amount of both digital and 

analog systems are increasingly interconnected and reliant on each other. When attempting to understand 

their workings, failures, success, and impact, we soon discover that they are complex in nature. Complex 

systems are unpredictable in behavior, either due to limited knowledge of its inner workings, or simply 

because there are too many different components working together in so many ways that it is impossible 

to know what will happen when they interact. Take the global weather as an example. To predict if it will 

be raining in Oslo tomorrow, we need to have detailed knowledge about the current air pressure, cloud 

coverage, winds, ocean temperatures, jet streams, and all sorts of atmospheric factors. With a slight 

miscalculation of any of these factors, the forecast will be inaccurate. Thus, the weather system is a 

complex system. Meteorologists use computers with massive computing power to try to predict the future 

based on these variables, but due to limited knowledge of the behavior of some of the phenomenon, and 

the enormous amount of interactions, we can only predict the weather with a limited certainty and just 

so far into the future.  

Socio-technical complexity 

Returning to the topic of information systems, if we look at one computer alone, its behavior is fairly 

predictable. Even though software developers quite often create programs that perform unexpected 

actions, it will be possible to understand this behavior with a closer investigation of the code, and maybe 

with the help of a more experienced programmer. If we, however, connect an array of computers together 

that interact to provide some service, our ability to understand unexpected behaviors decrease. By further 

including humans in this system, complexity increase dramatically. This is due to several reasons: For one, 

the human mind is one of the most complex systems we know. By placing a random human together with 

a flexible computer system, it is hard to know what will happen. The person's existing work routines, 

interests, emotions, professional background, skills and mental models of the world will all be important 

factors in determining future actions. Many of which are not necessarily rational. Furthermore, humans 

that use and are a part of socio-technical information systems often have some individual or collective 

motive and interest. Their actions are guided by these motives and will significantly affect the overall 

information system. Subjective human motives, history, organizational arrangements, and politics become 

important factors in understanding the evolution of such socio-technical systems.  

Information systems research often take these challenges as a starting point, trying to understand why 

some information systems and technologies fail, why some succeed, and how they impact humans, 

organizations, and society. Sometimes, we also try to predict future behavior by identifying patterns or 

“best practices” that seems to be related to success. This may for instance be related to how such complex 

and large-scale systems could be governed, what types of architectures that support desired aspects, how 

they can be changed in the desired direction and further developed, how they can be integrated with other 
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systems, and how various human’s motives and interests can be aligned to establish standards. The first 

theoretical lecture of this course will explore the concept of information systems and socio-technical 

complexity and look at some theories that might improve our understanding of these questions.  

Important concepts 

• Information systems 

• Complexity 

• Socio-technical  

• Standards 

• Architecture 
 

• Governance  

• Modularization 

• Interfaces 

• Decoupling 
 

Readings (may be subject to change) 

• I. Sommerville et al., (2012) - Large-scale complex IT systems 

• K. Rolland, E. Monteiro (2011) - Balancing the Local and the Global in Infrastructural Information 

Systems 

• Additional readings will be announced 

Platforms and Ecosystems 
With a fundamental understanding of the context and landscape in which we are exploring, we move on 

to the topic of Platform Ecosystems. Over the years, a variety of ways to organize, develop and maintain 

large-scale information systems has been discussed. One of these is referred to as platform ecosystems.  

What is a platform ecosystem? 

A software platform is a product that serves as a foundation for other developers to innovate, design and 

develop novel functionality that extends the existing functionality of the platform software. The platform 

may contain standard fundamental features that provide value to the user, while also allowing developers 

to build complementary applications that utilize other components of the platform through an application 

programming interface (API). These applications could, in turn, be used by end-users, increasing the value 

of the platform itself.  

“A software platform is […] an extensible software-based system that provides the core functionality shared 

by “apps” that interoperate with it, and the interfaces through which they interoperate” (Tiwana 2013 p5).  

The combination of the platform core and all available apps connected to it is referred to as a platform 

ecosystem. Figure XX illustrates the standard platform software (platform core) and its surrounding apps. 

Together they form a platform ecosystem.  
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Figure 0-2: A platform ecosystem 

 

Classic examples of known software platforms are Apple iOS and Google Android. These smartphone 

operating systems provide the users with basic capabilities, and further allows developers to extend this 

functionality with apps. For instance, you as a developer can easily innovate, design and develop an app 

that utilize the built-in camera, internet access, GPS and other components and sensors of the phone to 

build a novel solution. You can then publish this app in the Appstore or Google Play, making your solution 

accessible to millions of users worldwide. As such, the platform provides you with value by allowing to 

build further on existing functionality of the platform core (through the iOS or Android API), and by 

connecting you with a large existing user base. In turn, your new application might provide value back to 

the platform ecosystem, by extending the available functionality.  

 

 

Figure 0-3: Platforms are multi-sided (Tiwana, 2013, p32) 
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In the third theoretical lecture will explore fundamental concepts of platform ecosystems, and how they 

form, evolve and function. 

Important concepts 

• Platform software 

• Platform ecosystems 

• Apps 

• Application programming interfaces (APIs) 

• Boundary resources 

• Multisidedness 

• Network effects 

• Multihoming 

• Tipping 

• Envelopment 
 

Readings (may be subject to change) 

• C. Baldwin & C. Woodard (2008) - The architecture of platforms: A unified view 

• A. Tiwana (2013) - Platform Ecosystems, chapter 1 The Rise of Platform Ecosystems 

• A. Tiwana (2013) - Platform Ecosystems, chapter 2 Core Concepts and Principles 

• A. Tiwana (2013) - Platform Ecosystems, chapter 5 Platform Architecture 

• Ghazawneh & Henfridsson (2013) – Balancing platform control and external contribution in third-

party development: the boundary resources model 

 

Development in Platform Ecosystems 
After covering some of the fundamental concepts of information systems, socio-technical complexity and 

platform ecosystems, we move further into development in platform ecosystems. We will be using the 

DHIS2 software platform as an example throughout these lectures. The DHIS2 architecture is designed in 

a way that resembles a platform architecture. This provides several benefits. One that will be emphasized 

in this course is the ability to develop interfaces and functionality that are sensitive to local requirements 

and users while benefitting from the existing components of the system. In the case of DHIS2, this allows 

developers in different countries to innovate, design and develop solutions that solve issues that are 

specific to the context of implementation, while still being able to profit from the existing functionality 

and user base of the software.  

Such development processes involve several activities. We will focus our attention on three overall 

aspects: 1) innovation, 2) design, and 3) programming. These are briefly introduced in the following 

sections and will be explored in detail during the lectures and the provided literature.  

Innovation 
Developing applications often involves innovation. This may just be to digitize some existing analogous 

process (arguably not actual innovation) or take advantage of existing technological solutions and build 

novel applications by recombining components and adding new functionality. For example, the popular 

mobile application Snapchat is utilizing smartphone functionality, cameras, internet and other existing 

components to provide new means of communication. However, different system architectures and socio-

technical arrangements might constrain or promote innovation. Platform architectures inhibit some 



IN5320 - Development in Platform Ecosystems   Magnus Li 2018 

  9 

characteristics that may provide fertile grounds for digital innovation. What these characteristics are, and 

what it means will be explored in one lecture. 

Important concepts 

• Light and heavyweight IT 

• Generativity 

• Generative technologies 

 

Readings (may be subject to change) 

• Bygstad (2016) - Generative innovation: a comparison of lightweight and heavyweight IT 

• Yoo, Boland & Lyytinen (2012) - Organizing for innovation in the digitized world 

Design  
Furthermore, development involves design. Say you create a simple software to support some activity at 

a nearby hospital. Since you know how important it is that functionality and interfaces are designed based 

on the needs of the end-users and their existing work practices, you design the system based on their 

specific use. Now, another hospital wants to adopt the same system. Their work practices and use case 

are however slightly different from the hospital where the system is already designed for. What to do? 

Even worse, what if your system gains popularity and gets adopted by thousands of hospitals in a variety 

of countries around the world? Is it possible to make your system suited for all user groups, or do the users 

have to adapt their existing routines to the system? 

One option is to try to find a “best practice”. That is, the functionality and interface design that best 

support the activity your system attempts to support. By investigating the different practices at a variety 

of hospitals you could extract the most fundamental requirements and design a generic solution. This is 

however not easy, as needs and requirements might differ substantially. To address this, you could 

implement some functionality that allows the adopting organization to tailor or customize functionality 

and interfaces based on their specific needs.   

Moreover, you could design your software so that it provides the fundamental functionality of your 

software as a core component and allow external developers to develop their own applications. Through 

an API, these external programmers could access existing functionality, while designing more particular 

aspects into the app based on the local user needs. By doing so, the architecture of our software is starting 

to resemble that of a platform.  

During two lectures, we will explore how platform architectures and generic software packages can 

facilitate both processes described above. That is, how requirements from different user groups at various 

locations can affect the generic design of software packages, and how local implementers of such software 

can make functionality and user interfaces locally relevant.  

Important concepts 

• End-users 

• Developers 

• Implementers 

• Distributed design 

• Mediators 

• Prototyping 
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• Interaction 

• User interfaces 

• User participation 

• Requirements 

• Scaffolding  

• Boundary Spanning 

• Meta-design 

• Generification 

• Customization 

• Tailoring 
 

Readings (may be subject to change) 

• O. H. Titlestad, K. Staring, J. Braa (2009) - Distributed development to enable user participation: 

Multilevel design in the HISP network 

• L. Roland, T. Sanner, J. Sæbø, E. Monteiro (2017) - P for Platform: Architectures of large-scale 

participatory design 

• Y. Dittrich (2014) - Software engineering beyond the project - Sustaining software ecosystems 

Programming 
Finally, development involves programming, and distinct types of systems and contexts require different 

types of languages and knowledge. We will here, as already mentioned, focus on the development of front-

end web-applications for platform ecosystems. Required programming knowledge will include web-based 

languages and frameworks, and a general understanding of how these applications communicate with the 

platform core. This topic will mainly be covered in the practical lectures, assignments, and the group 

project. In addition, a lecture on web principles and open source principles and practices will attempt to 

connect our practical work with our theoretical context.  

The following sections provide a basic overview of some of the core concepts 

Front-end development 

Front-end development refers to all programming that concerns the user interface of an application. For 

example, how data is presented, how the users interact with the functionality and so forth. Front-end 

development often involves languages such as HTML, CSS, and JavaScript. Also, frameworks or libraries 

are often used to make the coding easier and faster.  

 

Figure 0-4 Components of typical front-end applications 

Each language plays a different role in our application. We can divide these roles into structural, 

presentational, and behavioral. HTML is used to provide structure to our user interface, by defining 

different visual elements and their content. CSS is used to define the presentation of the structural 
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elements with position, colors, fonts and so forth. Finally, JavaScript is used to describe the dynamic 

behavior of the interface, such as events when clicking a button or filling in the text in a text-box.  

In the first practical lecture, and in the individual practical assignments you will get a fundamental 

introduction to these basic building blocks of front-end web development.  

Frameworks 

With HTML, CSS, and JavaScript we have the power to create powerful dynamic web-based applications. 

However, much of the standard functionality used in such applications must be programmed and 

implemented from scratch. By using a JavaScript framework, we can avoid implementing typical 

functionality every time we create a new application. Thus, it makes coding easier and faster. We can 

imagine frameworks as construction tools that help us in our work. 

There exists a variety of different frameworks which all have their pros and cons. Three of the most 

common are Angular, React and Vue. 

 

Figure 0-5 React, Angular and Vue are three of the most popular JavaScript frameworks 

 

Angular is developed and maintained by Google and provide a full framework for developing front-end 

web-applications. It is based on type-script which is object-oriented.  

React is currently by far the most widely used framework and is developed and maintained by Facebook. 

The language is functional. Its main focus is to support the development of dynamic user interfaces and 

does, therefore, have a more limited scope of functionality compared to Angular. However, additional 

third-party libraries exist to provide this functionality.  

Vue has since its inception steadily been gaining popularity as a progressive framework. That is, it can be 

used for the simplest web applications as well as larger projects. In contrast to Angular and React, Vue is 

not supported by any major company and rather relies on donations. It is known for being the easiest to 

learn of the three frameworks presented.  

For more details on JavaScript frameworks we encourage you to read the following articles online: 

• JavaScript Frameworks, why and when to use them 

• The Ultimate Guide to JavaScript Frameworks 

• Angular vs. React vs. Vue: A 2017 comparison 

https://blog.hellojs.org/javascript-frameworks-why-and-when-to-use-them-43af33d0608d
https://javascriptreport.com/the-ultimate-guide-to-javascript-frameworks/#angularjs
https://medium.com/unicorn-supplies/angular-vs-react-vs-vue-a-2017-comparison-c5c52d620176
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In this course, we will use React as an example of JavaScript frameworks. One lecture will provide a 

starters-guide on creating applications, and the group sessions the same week will provide hands-on 

experience. In the group project, you can use React when implementing your web-application for DHIS2.  

Ajax and APIs 

As already discussed, application programming interfaces (APIs) allows our application to communicate 

with existing resources within a platform. In essence, they are standardized interfaces for communication 

between our application and the platform. By using JavaScript or built-in functionality of a framework, we 

can quite easily use such APIs to send and request information on a server from and to our application. 

This can even happen without requesting the user to reload their web-page. This is called asynchronous 

data exchange, as the exchange of data executes in the background, asynchronously from the process of 

the user interface. For example, our application can call an API to retrieve updated information on public 

transportation and display this information on the user’s screen while the user interacts with other parts 

of the application. This process is often referred to as Asynchronous JavaScript And XML (Ajax). 

You will get lots of experience with Ajax and API-requests trough the second practical lecture and the 

individual assignments. This experience will be essential in the group project, where the API of DHIS2 will 

be utilized to retrieve and store information from the platform core.   

Important concepts 

• Application programming interfaces (APIs) 

• REST 

• Front-end development 

• Back-end development 

• Client-side application 

• Server-side application 

• HTML, CSS, JavaScript, jQuery, JSON, ajax 

• Single-page application 
 

• Framework 

• Library  

• React, Angular, Vue 

• WEB 2.0 

• Open source 

• Licensing 
 

Readings (may be subject to change) 

• Fielding & Taylor (2002) – Principled design of the modern Web architecture 

• Pautasso (2013) – RESTful Web Services: Principles, Patterns, Emerging Technologies 

• Schutt & Balci (2016) – Cloud software development platforms: A comparative overview 

• Feller & Fitzgerald (2000) – A framework analysis of the open source software development 

paradigm 

• Fitzgerald (2006) – The transformation of open source software 


