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This thesis focuses on converting an event streaming application from Python to 
Java. The client of the thesis project, has an application that utilizes event 
streaming to send and receive data from the SAP ERP software. This application 
maps the data to a more suitable format and sends it out to subscribers. 

The aim of the thesis is to transform this application to use Java and the Spring 
framework instead of Python and the Django framework. The motivation for 
converting the application is to make future maintenance easier. The 
development team using this application is more experienced with Java and 
Spring and therefore, the client wanted to convert the application to simplify the 
maintenance. 

The thesis project fulfilled its objective of transforming the application from 
Python to a fully working Java application utilizing Azure Service Bus for sending 
and receiving the data with event streaming. 
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1 INTRODUCTION 

The objective of this project was to transform and improve an existing application, 

Customers Service Order API, for the client company. This application retrieves 

data from the ERP software SAP, which it then transforms into a more suitable 

format. The application utilizes event streaming by using the Azure Service Bus to 

send and receive this data. 

The problem the client company faced was not that the application was not func-

tioning well, but that the application was written in a language that the develop-

ment team was less familiar with. Due to changing requirements in the process 

and the data, the application needed to be maintained often. Because of this, the 

decision was made to convert this application from Python to Java. This conversion 

would help the current developers, who are already experienced in Java, to main-

tain the application more easily in the future. 
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2 TECHNOLOGIES 

An important aspect to consider when choosing what technologies to use in an 

enterprise application is the developer team’s proficiency in various technologies. 

The choice of using Python and the Django framework at the time was not a bad 

one, but the developer team at the client company that are the main subscriber 

of the application have more experience in Java and Spring. Because of the evolv-

ing requirements of the system that requires this critical data from the API, the 

API had to be maintained often, and the developers felt like their lack of expertise 

in Python lead to decreased productivity when they had to make changes. There-

fore, the choice of converting the API from Python and Django to Java and Spring 

was taken. 

2.1 Previous Technologies 

2.1.1 Python 

The previous application was made using the Python programming language. The 

Python programming language was designed in the late 1980s and was first re-

leased in 1991. The quote below succinctly describes the Python programming 

language: 

“Python is an interpreted, object-oriented, high-level programming lan-

guage with dynamic semantics. Its high-level built in data structures, com-

bined with dynamic typing and dynamic binding, make it very attractive for 

Rapid Application Development, as well as for use as a scripting or glue 

language to connect existing components together. Python's simple, easy 

to learn syntax emphasizes readability and therefore reduces the cost of 

program maintenance. Python supports modules and packages, which en-

courages program modularity and code reuse. The Python interpreter and 
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the extensive standard library are available in source or binary form with-

out charge for all major platforms and can be freely distributed.” (Python 

Software Foundation, n.d.) 

2.1.2 Django Framework 

The Django framework was also used in conjunction with Python. It is a high-level, 

free, and open-source Python web framework that can help to develop web appli-

cations faster. It handles many of the complexities associated with web develop-

ment so the developer can concentrate on writing the application itself. (Django 

Project, n.d.) 

2.1.3 Azure Functions 

Azure Functions is a serverless solution from Microsoft that minimizes the amount 

of code required, reduces infrastructure maintenance, and lowers costs. This ser-

vice allows developers to spend less time and effort on deploying and managing 

servers, as the cloud infrastructure automatically handles the necessary resources 

to keep the application running efficiently. (Microsoft, 2023) 

2.2 Technologies Used by Both Applications 

2.2.1 SAP 

SAP is a German software company, most known for their SAP ERP software solu-

tion. The company was founded in 1972, and its first commercial product was then 

released one year later. ERP, or enterprise resource planning refers to a software 

system that can help an enterprise organize and manage their day-to-day business 

processes and data, whether that is in finance, supply chain or human resources. 

SAP is one of the most popular ERP solutions. (SAP, n.d.). 

SAP ECC is the current solution that the client is using as their ERP system. It is one 

of the most critical and widely used systems in client, and most if not all business 

processes in the client company utilize the SAP system in some way.  
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SAP uses IDoc (Intermediate Document) as their document format to exchange 

business data between applications. The IDoc structure consists of three parts, or 

records: The control record, which contains information like the type of the IDoc, 

the message type and date and time of creation. The data record, as the name 

implies, contains the actual business data, which is stored in different segments. 

The status record contains information about the various processing states of the 

IDoc. 

2.2.2 PostgreSQL 

PostgreSQL is a free and open-source object-relational database management sys-

tem. The PostgreSQL project was started in 1986 and is nowadays one of the more 

popular choices for SQL databases for both enterprises and smaller projects. Post-

greSQL have many features such as tablespaces, asynchronous replication, and 

nested transactions. It has many extensions and a big development community 

thanks to it being open source. (AWS, n.d.) 

2.2.3 Azure Service Bus 

Azure Service Bus is a fully managed enterprise message broker that offers mes-

sage queues and publish-subscribe topics. It serves the purpose of decoupling ap-

plications and services from each other, providing several advantages in the pro-

cess such as load balancing, safely routing and transferring data and coordinating 

transactional work that requires a high degree of reliability. (Microsoft, 2024a) 

The Azure Service Bus transfers so-called messages. These messages can contain 

data of any kind, such as JSON, XML, or plain text. The service supports two pri-

mary messaging structures: queues and topics.  

Queues offer a one-to-one, First In, First Out (FIFO) message delivery. A producer 

sends a message, and the consumer receives it. Topics, on the other hand, offer 

one-to-many message delivery using a so-called publish and subscribe pattern. 
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This architecture allows a single message published to a topic to be received by 

multiple subscribers. In our case the topic-based architecture was used. 

(Microsoft, 2024b) 

 

Figure 1. Topic with three subscriptions 

2.2.4 SonarQube 

SonarQube is a self-managing and automatic tool that reviews the code to ensure 

that it is so-called clean code. Clean code is code that is easily understood, porta-

ble, secure and without bugs or code smells. Sonar can be configured to fit the 

development team’s standard of code to ensure consistency across the whole pro-

ject. 

SonarQube can analyse over thirty different programming languages and can in-

tegrate into the Continuous Integration (CI) DevOps pipeline. SonarLint is an ad-

vanced linter for the IDE that checks the code as it is being written, making it pos-

sible to find and fix issues before committing. 

SonarQube uses so-called quality gates, which are a way to enforce code quality. 

It informs the developer if the code is clean and meets the project’s standard and 

is ready to be merged. (SonarSource, n.d.) 
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2.3 New Technologies 

2.3.1 Java 

Java is a popular object-oriented programming language. It is used for many kinds 

of applications, including mobile applications and web applications. It was first in-

vented in 1995 as a part of Sun’s Java platform and the first public version was 

released in 1996. Java can be written once and be run on any platform. This is 

because the Java code being written is compiled into an intermediate language 

called bytecode. This bytecode can then be run on any system with a Java Virtual 

Machine (JVM) installed. (Microsoft, n.d.) 

2.3.2 Spring Boot 

The Spring Framework is one of the most popular frameworks in Java. It is an open-

source framework that can help to create stand-alone, production-grade applica-

tions. The Spring Framework is used because it removes many of the complexities 

that are associated with application development in Java. It offers built-in support 

for many common tasks that an application needs, such as data binding, type con-

version and exception handling.  

Spring boot is a module that is an extension of the Spring Framework. Spring Boot 

helps you develop applications even faster than with just the normal Spring Frame-

work. Applications are initialized with pre-set dependencies by autoconfiguration, 

saving the trouble of manually configuring them. Spring Boot also takes a more 

opinionated approach when it comes to the dependencies to help to get started 

with development faster. This approach is less flexible than the unopinionated, 

but also helps to avoid errors since it is based on best practices. One more thing 

that Spring Boot helps you with is to create standalone Spring applications that 

can run immediately without extra annotations or configuration. (IBM, n.d.) 
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2.3.3 Docker 

Docker is a platform that allows developers to distribute and run applications. It 

does this by letting you package and run the application in an environment called 

a container, which is a lightweight, standalone package of all the elements you 

required to run your application, so you can run it anywhere. This includes the 

code itself, the runtime, libraries, and system tools the application needs to func-

tion. When the application is tested and ready, it can be packaged into a container 

and be deployed to the production environment to get the application running. 

(Docker, n.d.)  
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3 BACKGROUND 

3.1 Description of Previous Application 

Customer service orders contain data such as what engine the service order is 

meant for, required operations, designated workshop, customer details, and 

scheduled start and end dates. These orders are created and stored in the SAP 

system, where they are linked with other objects. 

The data that these orders contain are required by an internal application. This 

application serves as a digital system for the workshops that repairs and maintains 

marine engines. Not all data from the orders is required by the internal applica-

tion, so the data is filtered to meet the system's needs. Although this filtering could 

be integrated into the internal application, it was decided to keep it separate. This 

decision was made to accommodate potential future applications and systems 

that might require the same or differently formatted data from these orders, en-

suring flexibility and decoupling of systems. 

The order data that is produced in SAP is transferred to ESB, an internal enterprise 

service bus, which then transfers the data as a message to a topic in the Azure 

service bus which the Customer Service Order API is subscribed to. The applica-

tion, which is deployed to Azure Functions, consumes the message, and then 

transforms the data inside the message to the required format. The transformed 

message is then sent back to the same topic in the Azure Service Bus. The internal 

application is also subscribed to this topic and only consumes the already trans-

formed messages. 
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3.2 Motivations for Converting the Application 

The primary reason for transitioning the application from Python and the Django 

framework to Java and the Spring framework was to facilitate easier future 

maintenance. The internal application which is the main consumer of the data, 

the, was developed using Java and Spring. The development team for the internal 

application has extensive experience with this technology stack and therefore it 

was reasoned that it would be easier for them to maintain the Customer Service 

Orders API if it were developed using Java rather than Python. Consequently, they 

would not have to rely on a separate Python developer maintaining the application 

if more complex changes had to be made. 

Another reason behind converting the application was the use of Azure Function 

application for hosting, even if this did not have to do with the programming lan-

guage choice. The previous application used an Azure Function app to reduce the 

costs of hosting the application. It was reasoned that using a Kubernetes cluster 

hosting solution would be more manageable than having Azure manage the ap-

plication lifecycle. Although this would be at a slightly higher cost, the im-portance 

of the application meant the cost was justifiable. By using the Kuber-netes cluster, 

the event streaming would also be more easily monitored. 
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4 PROJECT REQUIREMENTS 

The primary objective of the project was to ensure that the new application repli-

cated the functionality of the original application. This meant that both applica-

tions would produce identical outputs given identical inputs. This was crucial to 

avoid any modifications to the internal system consuming the formatted data. 

One important requirement was regarding the usage of the programming lan-

guage and framework to implement the application. While the previous applica-

tion utilized Python and Django, the decision was made to switch to Java and 

Spring Boot to facilitate easier maintenance. 

Another requirement was to continue using Azure Service Bus and PostgreSQL. 

The application should maintain its use of Azure Service Bus for handling the mes-

sages sent from SAP through ESB. This would also apply to sending data, where 

Azure Service Bus would be used to publish the formatted data to the topic sub-

scribed to by the consuming application. 

The application would also continue to use the existing PostgreSQL database, 

which already has a suitable model with only a few exceptions. The database con-

tains data from previous events saved during the usage of the previous applica-

tion, thus eliminating the need for data migration. 
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5 IMPLEMENTATION 

5.1 Analysis of Previous Application 

Before beginning the implementation of the new application, a thorough analysis 

of the previous application and the entire system surrounding it was done. This 

was done to identify the core features of the application and how it worked in 

conjunction with the event streaming platform to receive and send the messages 

via the Azure Service Bus.  

The analysis process began with taking a comprehensive overview of the entire 

application and the workflow the system supported. This included examining the 

application architecture, its components, modules and their interactions with each 

other and other systems. Additionally, the dependencies and libraries used in the 

application were also analysed. This was carefully considered as to identify if they 

could be replaced with existing Java-based dependencies and libraries, or if addi-

tional development time would be required to create custom implementations to 

replicate the features of the previously used libraries. 

During the rewrite process, the application was critically evaluated to identify po-

tential improvements. Both the data objects and the application's functionality 

were scrutinized, leading to minor enhancements. For instance, improvements 

were made in the relationships between data entities and in the functionality re-

lated to event production. 

5.2 Event Streaming Flow 

The workflow starts with a user creating a customer service order inside the SAP 

ERP software. The content inside the customer service order is then sent out from 

SAP in the form of an IDoc to the Enterprise Service Bus (ESB). ESB is an internal 

platform which is used for integrating various internal and external applications, 

systems, and partners to different businesses internally. In this scenario, it acts as 

an intermediary between SAP and the Azure Service Bus.  
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Once ESB receives the event from SAP, it processes the event before sending it to 

the Azure Service Bus. ESB does not directly forward the event to the Azure Service 

bus; instead, the event first passes through an internal API called the Event Pro-

ducer API. However, before ESB can access this API, it must be authorized within 

Microsoft Entra ID using a service principal. A service principal is an identity cre-

ated for applications to securely access Azure resources, acting as a user identity 

for authentication and resource access. The service principal must be authorized 

with OAuth2.0 to gain access to the API. If the service principal has the correct role 

for the topic it wants to produce to, the Event Producer API will then produce the 

event to the Azure Service Bus to the designated topic. The event is then distrib-

uted to the subscribers of that topic. 

For the events to be received, consumers follow a similar flow. With a service prin-

cipal that has the correct roles for consuming events within Microsoft Entra ID, the 

consumer can get authorized to call another internal API, the Event Consumer API. 

The Event Consumer API provides controlled access to the consuming side of the 

event streaming as the name suggests and has an endpoint for a HTTP GET call to 

consume the events in the topic you are subscribed to. The API checks the event 

consumer’s role and verifies if it is allowed to access the target topic.   
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5.2.1 Message Data Model 

The messages that are sent and received on the Azure Service Bus follow a specific 

structure. There are two message types, standard and chunked messages. Both 

types contain three main components which are shown in figure 2: 

1. The payload, which holds the data content of the message 

2. The metadata field automatically populated by the ASB that contains infor-

mation describing the payload. 

3. Custom properties, which is used for internal purposes, such as filtering 

topic messages to subscriptions based on certain rules 

 

Figure 2. High-level overview of message object's structure 

 

The standard message structure allows a maximum message structure of 256KiB. 

If the application were to use the standard message structure, and the message 

would exceed 256KiB, the messages would be rejected. That is why the chunked 

message type is the one that is produced from, in case of the rare event that the 

message would exceed the maximum amount.  
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Figure 3. Message structure of a chunked message 

 

The chunked message feature is a custom in-house abstraction that is built on top 

of the standard ASB features. The chunking feature works by first base64 encoding 

the payload, then splitting it into one or more chunks with a maximum size of 

200KiB. Each chunk is encapsulated into an ASB message, with one chunk equating 

to one message. The checksum_sha256 field groups the chunked messages to-

gether, ensuring all chunks belonging to the same message have the same unique 

checksum. In figure 3 you can see the message structure of the chunked message, 

specifically the payload content. 
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5.2.2 Event Streaming Overview 

Figure 4 provides a high-level overview of the entire process. It illustrates how all 

the various systems interact with the Event Producer and Event Consumer APIs, 

and how events are sent and received from the ASB until finally reaching the sub-

scribing application. 

 

Figure 4. Flowchart of event streaming process 

 



  22 

 

5.3 Data Models 

To begin the implementation process of the application in Java and Spring Boot, 

the data entities were defined in the application. Since the database and its data 

model were to be reused, this was a logical starting point. By examining both the 

database schema and the Django models in the Python application, which repre-

sent tables in a schema, one could easily understand the data model. With the 

help of Spring Data JPA, the tables could be represented by Java objects known as 

entities in JPA, analogous to Django’s models. Within these entities, fields repre-

sented the table columns along with their respective data types. Figure 5 illus-

trates a segment of a JPA entity, with two columns represented by fields. This is in 

comparison with figure 6 which shows how part of a Django model looks like, 

which is representing the same table as the JPA entity in figure 5. 

 

Figure 5. Code snippet of JPA entity 
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Figure 6. Code snippet of Django model 

 

The database schema comprises five tables containing the actual customer service 

order data from the IDoc, which includes data related to the order itself, the or-

der’s coordinator, operations, and the ship-to and sold-to address data. 

Additionally, there are three tables related to the event streaming. The first is the 

event table, which stores details of consumed events, including the base64 en-

coded payload, the event producer, the event tag, and the time of receiving the 

event. The second table, forwards, records produced events, with information 

such as the forwarding time and the event data content. The third table is the 

subscriber table, which lists the topic subscribers and their related information. 

There were certain tables associated with Django that did not require recreation 

as entities during the refactoring process. 
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5.4 IDOC Processing 

The IDoc transmitted from SAP is initially in a non-human-readable format before 

processing. The primary function of the application is to transform this IDoc into a 

human-readable format suitable for the actual consumers. To facilitate the dese-

rialization of the IDoc's JSON data into Java objects for database storage and for-

warding, the Jackson JSON library was employed. 

The Jackson library was used to traverse through the JSON structure and extract 

the necessary values from the IDOC data. These values were then mapped to spe-

cific fields within our entity classes representing the database tables Custom dese-

rialization classes were created for each entity class to handle this process. These 

entity classes were then annotated with Jackson annotations to ensure that they 

were deserialized using their corresponding custom deserialization classes when-

ever the IDOC data was processed. 

Figure 7 shows an example of how the IDoc data looks like before and after pro-

cessing it. Some fields that were not needed were removed and the other ones 

were renamed to accurately describe what values they hold. 

 

Figure 7. IDoc JSON formatting example 
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5.5 Event Streaming Implementation 

One vital part of the application functionality was the ability to consume and pro-

duce events to and from the Azure Service Bus. To be able to communicate with 

the Azure Service Bus, an internal library was used. This library utilizes the Spring 

Cloud Azure for Java to communicate with ASB within the internal ecosystem.  

The library implements the builder pattern to construct “AzureAsyncSasReceiver”, 

which is a class in the library that manages subscription credentials and registers 

a handler that we define within our application to process received messages. The 

handler creates a receiver client that extracts and processes messages from the 

Azure Service Bus efficiently. 

When a message is sent to the Azure Service Bus and processed through the li-

brary, the event handler implementation receives this message. Initially, the mes-

sage is deserialized into an object of the event class. The event is then validated 

by ensuring that the checksum is not blank and that the source and producer of 

the event match the specified criteria. Once validated, the event is saved to the 

database and processed. 

The processing of the event involves decoding the base64 encoded data, which is 

then deserialized into five distinct entities representing the order itself, the order’s 

coordinator, operations, and the ship-to and sold-to address data. These entities 

are saved to the database, and the entire order is then forwarded. 

The implementation in Python uses much of the same variables, with some differ-

ent naming conventions. It implements an event consumer client which is defined 

in the library with the necessary configuration. It can then be used to listen to the 

events with its own event handler implementation, much like in the Java version. 
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The forwarding process is similar to the consumption process. Subscribers to 

whom the data will be sent are first retrieved from the database. The order is se-

rialized into the format expected by the subscriber using the Jackson library. The 

serialized data is then sent to a HTTP POST endpoint in the Event Producer API, 

which will create and send an event containing this data to our ASB topic. The 

configuration used to send events to the Event Producer API is much like the re-

ceiver configuration. The message structure that is used is like the one shown in 

Figure 4, except it is not chunked in this case. Once the message is sent to the 

Event Producer API, the Customer Service Order API’s role is complete, and the 

subscriber can consume the message from the ASB. 

5.6 DevOps 

To be able to easily develop and deploy the application various systems were used. 

For version control the distributed version control system Git was used. This al-

lowed working on different parts of the application at the same time by using so-

called feature branches. Bitbucket was the tool used to host the actual code. Bam-

boo was used alongside it and integrated seamlessly with Bitbucket. Bamboo is a 

continuous integration and deployment tool that compiles the code, runs tests, 

and packages the code. By creating a Bamboo specification file in our project, we 

can define what we want Bamboo to do and for which branches. 

The application itself was containerized using Docker. This allowed us as previously 

stated to have a single container with everything we need for running the actual 

application. With a dockerfile inside our project we can specify what base image 

we want for the application as well as the commands for building the image.  

Kubernetes was used to manage the containerized application. Kubernetes takes 

care of the lifecycle of the containers, including deployment and scaling. To easily 

manage Kubernetes an internal Helm chart was used. This chart is a configuration 

of Kubernetes that can easily be reused. To manage and deploy the Kubernetes 
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clusters, a tool called Rancher was used. This tool lets us easily manage the clusters 

with a user-friendly dashboard among many different environments. 

5.7 Testing of Application 

Testing an application is a vital part of the software development lifecycle and pro-

vides many important benefits. It ensures that your application is functioning 

properly and according to requirements. By writing proper tests you can identify 

defects if you were to add or modify something in the application. It also helps you 

reduce unnecessary risks when it comes to the software quality and security. (IEEE 

Computer Society, n.d.) 

The application was tested using unit tests, integration tests as well as manual 

tests.  The Java testing framework used for the unit tests was JUnit 5. To mock 

external dependencies and their functionalities during unit tests, the mocking 

framework Mockito was used. The unit tests focused on specific methods without 

the use of a database or interactions from any other modules, following a white 

box testing approach. In the example shown in figure 8, you can see how Mockito’s 

ArgumentCaptor is used to capture the value that is passed to the save method of 

the CustomerServiceOrderRepository. By using the AssertJ library and its asser-

tions we then verify that the captured object has the expected values. In figure 9 

instead we can see how a similar test is done in the original Python application. 

This test also tests that the mapping of the order data is correctly done. 
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Figure 8. Unit test example in Java 

 

Figure 9. Unit test example in Python 

For the integration tests, the spring-boot-starter-test module was used to provide 

us with the necessary libraries for the tests, including the JUnit, Spring Test, Spring 

Boot Test and Hamcrest libraries. Since the application interacts with the Azure 

Service Bus for event consumption and production, a dedicated test controller was 

created to test the entire system, including the database. 
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To use databases within the integration tests, the Testcontainers library was used. 

This is an open-source library that provides you with a way of running real data-

base instances inside Docker containers. By using Testcontainers, there is no need 

to rely on mocking or in-memory databases that might not function the same way 

as your real database. In this case, Testcontainers provided a Postgres database 

identical to the real one. By using Spring Data JPA the test database can automat-

ically be initialized with your database schema according to your entities. Once 

initialized, the database is populated with data using SQL files, which can be spec-

ified for each test. In the test method, it is possible to assert that your tables con-

tain the expected data. Figure 10 illustrates a simple example of an integration 

test used in the application. This test mimics the scenario of an event being con-

sumed from the topic using the test endpoint. This approach ensures that the in-

tegration between the database and the event consumption mechanism is func-

tioning as expected. 

 

Figure 10. Example of integration test 

 

To thoroughly test event consumption from the Azure Service Bus, manual tests 

were also conducted. Mocking or integrating the ASB functionality posed signifi-

cant challenges, and therefore manual tests were done instead. To achieve this an 

internal tool called Event Client was used, which is a graphical user interface that 
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lets the user easily consume and produce events to and from topics. This tool uti-

lizes the Event Producer API and Event Consumer API, allowing the simulation of 

ESB sending an event to the ASB. The application was then run to verify if the event 

was saved, formatted, and sent back to the ASB topic according to the require-

ments. 

 



  31 

 

6 CONCLUSIONS 

Transforming an application from one programming language and framework to 

another depends on the complexity of the original application. The implementa-

tion process began with a thorough analysis of the original application and its com-

ponents, with a focus on maintaining identical functionality whilst developing the 

new application. 

In this project, the main functionality of the application was mapping the customer 

service order received from the SAP ERP system to a more suitable format. This 

part of the application was not too difficult, although there were careful consider-

ations on what library to use to implement this.  

The more challenging part of this transformation was the understanding and im-

plementation of event streaming to send and receive the data. As a developer, I 

was not familiar with event streaming or Azure Service Bus prior to this project. 

This project has provided valuable insights into how event streaming works in 

practice and how the Azure Service Bus functions as a message broker. 

The transformation of the application was a success and will replace the original 

Python application. This will, as previously stated, help the development team 

maintain it in the future. The other changes related to its deployment should also 

improve the management and logging of the application. 

In conclusion, the successful transformation of the application not only ensures 

continuity in functionality but also enhances the maintainability and operational 

efficiency of the system. The experience gained from this project has been invalu-

able in understanding advanced concepts such as event streaming and transfor-

mation of existing applications. 
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