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0.1 Why Coding in BE? 
1. Everything is data now (CSV, IFC, 3D Bag, GIS, sensor data, EPW)

2. Instead of organizing layers and steps the new technology asks knowledge about iterations and objects

3. Software never fits your exact workflow (Revit, Rhino, Civil 3D, QGIS, ACC, Navisworks)

4. Parametric / generative design based on objects is becoming standard (Revit/Dynamo, Rhino/Grasshopper)

5. Interoperability needs automated adjustments

6. To check sustainability & performance we need to simulate and analyse by code

7. Construction is increasingly automating

8. It makes you more valuable in teams

9. The industry is moving towards “information management”

10. We need to do more in the same or better quality with less hands



0.2 Reasons in short

1. You don’t learn to code to become a programmer – 

but you need to understand the possibilities.

2. You learn to code 

because BE structures are becoming information systems.

3. If you can’t control the information, 

you can’t control the process to build something.



0.3 Levels 

Programming (Creation) 

Visual Programming (Logic)

Scripting (Automation)



0.4a What language? 

bron:https://solutionshub.epam.com/blog/post/programming-language-popularity-on-github

Most used programming languages on GitHub 2014 – 2022:



0.4b What language? 

Regarding Rhino’s, Grasshopper’s and Python IDE’s user interfaces, the commands, the functions 
and the world wide tutorials you can get we will teach this part of DIM in English. 

But - no worries – we try to keep it easy to understand. 
Feel free to aks if you are not able to follow the topics 
based on language.

https://www.w3schools.com/python/



0.5 A short history
• 1989 – Birth of Python

Dutch programmer Guido van Rossum started Python during Christmas at CWI (Centrum Wiskunde & Informatica) in Amsterdam.

He wanted a simple, readable scripting language to replace the complex ABC language. 

The name “Python” was inspired by the British comedy group Monty Python, whose work Guido enjoyed.

• 1991 – Python 1.0

The first public release — already included features like functions, exceptions, and modules.

Motto: “Simple is better than complex.”

• 2000 – Python 2.0

Introduced Unicode support and garbage collection — made Python useful for web and data applications.

• 2008 – Python 3.0

A major clean-up: better text handling, consistent syntax, and modern libraries.

Not backward compatible with version 2, but set the foundation for today’s Python.

• 2010s – Rise of Data, AI & Design

Python became the language of data science, AI, and engineering automation, thanks to libraries like NumPy, Pandas, and TensorFlow.

It also entered the Built Environment via Rhino, Revit, and Blender scripting.

• Today

Python is one of the most used and taught languages worldwide — 

popular because it’s easy to read, flexible, and connects to everything (GIS, (B)IM, Sensors, Web, AI, Robotics).



1.1 Check if… 

Recommended Python version’s (10/2025):
• Latest stable version: 13.13.x

• Most compatible: 13.11.x 



1.2 How to run Python? 
Possible environments to write and run Python codes:

• Text editors (Notebook, Notebook ++, VS Code)

• IDE (PyCharm, Spyder, Thonny, Visual Studio Code)

• Anaconda with Jupyter Notebooks (local)

• Google Collab (Jupyter Notebooks remote / via web interface)

• Installation of Python:

• Standalone in the OS (not used in this course)

• Integrated via the Anaconda environment (not used in this course, but later in VL)

• Integrated via the Revit/Dynamo environment (not used in this course)

• Integrated via the Rhino/Grasshopper environment (used in this course)



1.3 Python References
 
• Python Documentation by Python Software Foundation 

Python Documentation

• Python Basic Tutorial by tutorialspoint

• Python tutorials by w3schools

• Python in Grasshopper & further

https://www.python.org/doc/

https://www.tutorialspoint.com/python/index.htm

https://www.w3schools.com/python/

https://www.youtube.com/watch?v=Ln-ByMyfDy8

https://www.python.org/doc/
https://www.tutorialspoint.com/python/index.htm
https://www.w3schools.com/python/
https://www.youtube.com/watch?v=Ln-ByMyfDy8
https://www.youtube.com/watch?v=Ln-ByMyfDy8
https://www.youtube.com/watch?v=Ln-ByMyfDy8


1.5 Let’s start!
 
Recap Rhino & Grasshoper 
• Recap the PVD_02 Grasshopper / Rhino exercises on WikiWijs.

Open Rhino 8 with Grasshopper:
• Create an empty project (large scale in mm) in Rhino 8 and save it.

• Start the included Grasshopper visual programming environment.

The Wikiwijs PVD_02 environment  

bron: www.Rhino3d.com Rhino UI Grasshopper UI

https://maken.wikiwijs.nl/199162/BIMvironment___Jaar_1__Built_Environment__Hanzehogeschool_Groningen


1.6 The Python3 node
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2.1 Python code structure:

 
A typical Python code structure includes the following elements:

• Shebang (Optional, not used in Grasshopper)

• Docstring (optional, but mendatory in DIM)

• Imports (in this example: math)

• Functions (indicated by the key expression ‘def’)

• Classes (optional and not used in this example)

• Main Program Logic (mentioned as a comment #)

• Error Handling (optional and not used in this example)

This structure helps organize code 
for readability and maintainability.



Let’s start!
 
3.0 Basic syntax

• Python syntax refers to the rules 
that define how code is written and structured.

Key Syntax Rules to Remember

1. Indentation matters - Blocks of code use spaces, not braces {}

2. Case-sensitive - Name is not the same as name

3. No semicolons needed - One command per line is default.

4. Everything is an object - Numbers, strings, lists, functions - all are objects.

5. Whitespace is meaningful - Tabs/spaces structure the logic - they are not decoration!



3.1 Variables

Example:

• In the following example, x stores an integer.
The print() function is used to display the values of x.

• The variable a is introduced to create an output where 
the value of x is passed to 



3.2 The type of data
 

• The `type()` function is used to check the type of the variable, 
showing ‘a’ is an integer, ‘b’ is a string and ‘c’ is a boolean.

• An ‘integer’ is a whole number, positive or negative,  without a decimal point (e.g., 5, -10, 0).

• A ‘string’ is a text ….

• A ‘float’’ is a number that has a decimal point (e.g., 5.0, -10.75, 0.3).



3.3 Hello World
 

The “Hello, World!” story is basically the tradition of writing the very first, 

simplest program when learning a new programming language.

• It started in 1972 in the book The C Programming Language 

by *Brian Kernighan & Dennis Ritchie.

• Its purpose was only to show how to display text on the screen – 

to prove that the compiler, language, and computer setup all work.

Since then, almost every tutorial for any language begins with printing 

“Hello, World!” as a friendly first step.



3.4 Updataing variables
 

• Here, the value of r is updated by adding 2.5 to its current value, 
and the new value is printed and pushed to output a



3.5 Variable Name
 

A Python identifier is a name used to identify a variable, function, class, module or other object. 

• An identifier can have any letter from A to Z (or a to z), or an underscore or digits (0 to 9). 

• Python does not allow punctuation characters (e.g. @, $, #, %) within identifiers. 

• Python is a case sensitive programming language. 

Thus, Manpower and manpower are two different identifiers in Python.

Reserved words
• Some words in Python are reserved, not able to be used as constants or variables or any other identifier names: 

and, assert, break, class, continue, def, del, elif, else, except, exec, finally, for, from, global, if, import, in, is, lambda, 

not, or, pass, print, raise, return, try, while, with, yield.



3.6 Indentation
 

Python uses indentation (spaces or tabs) to define blocks of code, 

instead of braces {} like in other languages. 

All statements inside a block must have the same amount of indentation.

• Lines with the same indentation level belong to the same block of code.

• The number of spaces used is up to you, 

but they must be consistent within the block.

• Returning to the previous indentation level ends the block.

• Empty lines are ignored.

• Everything after # and between ‘’’ is a comment and ignored by Python.



3.7 Quotation
 

Python accepts single ( ' ), double ( " ) and triple ( ''' or """ ) quotes to denote string literals, as long 

as the same type of quote starts and ends the string. The triple quotes are used to span the string 

across multiple lines.



3.8 Comments
 

Comments in Python start with the hash caracter ( # ), for each of the lines of the comment. 

A comment may appear at the start of a line or following whitespace or code, but not within a string literal. 

As good practice, comment as much as possible your code (very useful for the future you).



3.9 Inputs 

Inputs offer very useful functionality in Puthon and are normally provided with the function input(). 

Take care: This functionality is slightly different while using the Rhino/Grasshopper/Python 

environments. The inputs need to be defined by inpuit nodes such as int, num, number-slider or 

bool and are immediately running – once connected with the python node.

Check carefully before connecting them – in case of errors they might freeze Grasshopper.      



4.0 Conditional Statements

Conditional statements allow you to control the flow of your program by executing certain blocks of code only if specific conditions are 

met. In Python, you use if, elif, and else to handle decision-making.

if: Runs a block of code if the given condition is True.

elif: (short for "else if") Allows you to check additional conditions 

if the first if condition is False.

else: Executes a block of code when none of the 

previous conditions are True.



4.1 Comparison Operators

These operators compare the values on either sides of them and decide the relation among them. 

They are also called Relational operators.



4.2 Bool
Boolean variables hold a True or False value. 

In addition to those two values, python treats the following as True:

True
any non-zero numeric value

a non-empty list

a non-empty tuple

a non-empty dictionary

a non-empty string

In contrast, the following are treated as False:

False
0 (int) or 0.0 (float)

empty list: []

empty dictionary: {}

empty string: ''

empty pointer: None



4.2 Homework
The Simple Wall Brick Calculator (in mm)”

Goal

Use Python in Grasshopper to calculate how many rectangular bricks are needed to build a wall – 

and to present the result neatly using text formatting.

Tips:
• Use variables and data types (numbers, strings)

• Do the basic calculations inside the code

• Use if-statements

• Use inputs and outputs in the GhPython component

Optional: Try to practice f-strings and number formatting so that the result looks more clean.



…
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