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Data science is a team sport. 
It requires well-trained, skilled 
individuals collaborating efficiently 
to play well and ultimately win. 
Unlike most team sports though, 
the equipment that is used to do 
analytics is all but uniform nowadays. 
Each player often uses what makes 
them perform best as an individual. 
When required to collaborate in 
teams, there is inherent tension 
between code-based data science, 
often performed by highly skilled data 
analytics professionals leveraging 
coding languages like R or Python, 
and code-free visual approaches 
being used by citizen data scientists. 
For enterprises, this is both an 
opportunity and a challenge. 

Heterogeneity: Productivity Opportunity and 
Governance Challenge
The AI revolution is in full swing. Enterprises are establishing data science competencies, 
often institutionalizing expertise by employing a group of strong data scientists to 
serve the company with expert analytics services. As Python is becoming a universal 
language for data science, it is also becoming an official language for these data scientist 
groups and coding is their primary way to solve data science problems. While on one 
hand enterprises are concentrating data science in centers of excellence, on the other, 
enterprises are more and more also acknowledging the need to bring data science 
directly into the business. They are aiming to enable subject matter or domain experts 
and business analysts alike to become citizen data scientists and do a fair bit of data 
science themselves. Data science platforms like RapidMiner provide visual, code-free, and 
automated approaches for data preparation and modeling to help pave the way for these 
users to be productive.

The parallel use of code-based and code-free approaches provide dramatic benefit in 
terms of delivering excellent support for both user groups doing data science. However, it 
also poses huge challenges for enterprises aiming to foster collaboration between expert 
and citizen data scientists and needing to govern data science development  
and deployment.

RapidMiner provides excellent support for both data scientists and citizen data scientists 
to develop and deploy machine learning using a visual, code-free approach. RapidMiner 
also embraces the co-existence of code-free and code-based data science and supports 
collaboration across both approaches. This whitepaper discusses RapidMiner’s current 
capabilities in this regard and outlines our future plans to provide a closer integration of 
code-free and code-based data science approaches. This integration will empower the 
individual users, make them more productive, and ensure compliance to organizational 
needs in governing data science initiatives at the same time.
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Similarly, the screenshot shown below shows the parameter dialog to 
edit Python code for the Execute Python operator:

As both examples show, data from the input ports of the operators can 
be processed with R or Python code and results can be returned back 
to RapidMiner via the output ports. 

RapidMiner Integration with R 
and Python
With RapidMiner, users building and editing processes visually in 
RapidMiner Studio can seamlessly integrate code developed in R or 
Python into processes. This functionality is provided by the Python 
Scripting and R Scripting extensions which can be downloaded 
or installed from the RapidMiner Marketplace. These extensions 
provide new operators called Execute Python or Execute R, 
respectively. Both operators provide the capability to specify code 
to be executed – either by inserting and editing the code directly 
in a parameter panel in RapidMiner Studio or by referencing a file 
containing the code. The following screenshot shows the parameter 
dialog to edit R code for the Execute R operator:

https://marketplace.rapidminer.com
https://docs.rapidminer.com/latest/studio/operators/utility/scripting/execute_python.html
https://docs.rapidminer.com/latest/studio/operators/utility/scripting/execute_r.html
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Using the Execute R or Execute Python operator covers a wide variety of use cases for 
embedding R or Python – ranging from using specific data connectivity functionality, to 
embedding some data preparation steps, to training and applying machine learning models. The 
example below shows a sklearn model being trained on a data set in Python with one Execute 
Python operator (build model) and then being passed to a separate Execute Python operator 
(apply model) for applying it on a test set.

Both R Scripting and Python Scripting are easy to setup and work on both RapidMiner Studio 
and RapidMiner Server. For R, the RScript executable of an R installation needs to be referenced. 
For Python there are multiple options as it allows to reference a specific Python executable or 
environments managed through the conda or virtualenv environment managers. Especially 
the ability to use conda – the package manager included with the popular Anaconda Python 
distribution – makes setting up Python connectivity in RapidMiner Studio extremely easy.

For more information on installing the R or Python Scripting extensions on RapidMiner Server 
visit the respective documentation page.

https://docs.rapidminer.com/latest/studio/installation/adding-extensions.html
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RapidMiner 9.3 – Integrated Python Code Development
With RapidMiner 9.3, we provide better support for data science development involving both RapidMiner and Python. A RapidMiner user can 
seamlessly switch between RapidMiner and Python to use whatever tool or language is best for the job or task at hand. As an example, with 
RapidMiner 9.3 it is easy to start developing a process in RapidMiner Studio, ingesting and preparing some data, and then transferring the 
result to Python to visualize the data, e.g. using any Python visualization library like Plot.ly. Conversely, it is as easy to store data from Python into 
RapidMiner repositories, e.g. to leverage automated machine learning using RapidMiner Auto Model. Two main new features will enable these 
seamless transitions:

Execute Notebook Operator – This new operator allows users 
to easily execute any Python notebook (.ipynb format) from within 
RapidMiner with data being transparently transferred between 
RapidMiner and Python. With that, users can combine steps performed 
in RapidMiner with some steps lined up in the notebook.

RapidMiner Python Library – A new Python library allows users to 
easily call out to RapidMiner from Python. Data can be loaded from 
the RapidMiner repository into a dataframe or – vice versa – stored 
from a dataframe into the RapidMiner repository. RapidMiner 
processes can be executed via a Python function call where 
dataframes can be passed on as inputs to the process and process 
outputs are returned to dataframes in Python. With that, it is easy 
to re-use common data ingestion routines, use RapidMiner’s visual 
data prep capabilities, or otherwise leverage RapidMiner products 
for increased standardization or productivity.
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RapidMiner Roadmap to Support Code-Based Data Science
RapidMiner is committed to providing a data science platform for analytics teams. As such, RapidMiner embraces 
developing data science through coding in R or Python and will continue to make it easy to leverage these languages in 
conjunction with the RapidMiner platform. In fact, we aim to also provide a lot more value to data scientists who prefer 
coding for some or all parts and phases of data science. RapidMiner has put in place an aggressive roadmap to deliver on 
this goal.
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Improved Productivity through Integrated Code Development – As mentioned above, 
RapidMiner 9.3 supports users better in leveraging both code-free process building and 
interactive code development in Python in a single project and allows them to iterate 
moving between both approaches. Both native RapidMiner users as well as Python coders 
will benefit from increased productivity as they can switch back and forth between their 
data science approach of choice and use the approach they are most productive in for 
any task.

Improved Collaboration in Heterogeneous Teams – In a next step, we will vastly 
improve collaboration between users mostly leveraging code-free data science and users 
who develop code by allowing both groups to store, manage, and track their work within a 
single unified repository. This will allow for consolidated use of data sources, easy re-use 
of both visual processes and code from a single repository. This will also provide unified 
version control to track development within the same projects and version control system.

Transparent Code Execution and Deployment – Deploying Python or R code into 
production in a scalable, resilient and enterprise-ready fashion is highly complex and 
resource-intensive. As a value add to coding data scientists, we plan to support deploying 
code natively as we do for visually designed processes. As with RapidMiner processes, 
users will be able to execute code at scale directly and transparently on the RapidMiner 
platform, schedule code execution for automated processing, and integrate code with 
other applications by exposing code through a real-time capable web service API.

Unified Data Science Platform – Completing our vision means making data science 
code developers true first-class citizens on the RapidMiner platform. We will achieve this 
eventually by bundling and providing an integrated development environment (IDE) or 
notebook environment to develop code. With that, RapidMiner will ultimately provide 
native code editing, management, execution and deployment capabilities and combine 
code-free and code-based data science development within a single unified platform.

Conclusion
Different users rely on different tools based on 
their level of expertise, their background and 
training, or even based on their preference. 
Analytics professionals can use code-free or 
code-based approaches to build and deliver 
data science. As data science is a team 
sport, projects solving business problems 
with data science will more often combine 
both approaches based on what fits best 
for the various users and tasks. By enabling 
users to use the best-fitting approach (visual 
development or coding) to whatever problem, 
enterprises can unlock tremendous productivity 
potential in their analytics operations. 
However, being able to govern analytics and 
data science development within a single 
platform is incredibly important. RapidMiner 
supports both visual data science and coding 
while enabling and governing the integration 
of both approaches and collaboration among 
respective users so they can be productive  
as a team. 
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RapidMiner brings artificial intelligence to the enterprise through an open and extensible 
data science platform. Built for analytics teams, RapidMiner unifies the entire data science 
lifecycle from data prep to machine learning to predictive model deployment. 500,000+ 
analytics professionals use RapidMiner products to drive revenue, reduce costs, and  
avoid risks.

For more information, visit rapidminer.com
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