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Why Python?

Easy to Learn and Use

Mature and Supportive Community
Thousands of Python Libraries
Versatility, Efficiency, and Reliability

students and professionals
Its Open Source
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Big data, Machine Learning and Cloud Computing
First choice language for many programmers and
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Sectioning
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Python as a MicroStation Development Language

Occasionally, someone asks about using Python as a development tool. However, there's no obvious way in which Python
per se could be used.

An |EEE survey shows that Python is the most popular computer programming language (search for The IEEE Spectrum Top
Programming Languages)

MicroStation CONNECT provides a first-class .NET API for developers. ironPython is a .NET implementation of Python:
IronPython is an open-source implementation of the Python programming language which is tightly integrated with .NET.
IronPythen can use .NET and Python libraries, and other .NET languages can use Python code just as easily.

It seems feasible to use IronPython with MicroStation .NET to write Addins for MicroStation.
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Order of complexity

MicroStation API’s and adoptability

Keyins, Batch Processing,
Named Expressions

GenerativeComponents

(Visual Scripting) v

What can we use to Automate

Python

NEW (Code Scripting) . MicroStation

VBA
(Code Scripting)

SDK’s via Visual Studio
(Code Scripting)
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'Benﬂey“” Communities

Communities ~ Forums Knowledge Base Login Resources ~ Events Engage ~

Login

Home » Knowledge » MicroStation (Knowledge Base) » p - Programming Wiki - MicroStation Python

No 80% found this useful Rate this article ﬁ ‘f}( ‘p)}( * )X ¢

Helpful? Yes

KB0041656 - Latest Version w

MicroStation Python: Create Text Fields

& Revised by Leonard Jones + £ 7moago + @ 229 Views + %k k k%

Welcome to the world of MicroStation Python! This wiki provides a Python code snippet that
demonstrates how to create and place Text Fields from Item Types attached to Elements within
MicroStation. Discover how to leverage Python's capabilities to automate tasks and enhance your
MicroStation workflows.

Create Text Fields in MicroStation with Python

Let us dive into, creating and placing Text Fields from Item Types attached to Elements. Refer to the
n Python Manager wiki to create and load a python project. Name your project as
v "CreateTextField.py" and save it to your preferred directory. Open the project in the editor for

1ttps://bentleysystems.service-now.com/community?id=kb_article_view&sys_kb_id=ef8863e...
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Al based AS IS condition creation for Light Poles.

Workflow

Stept

3
Step2

Step3

Site Survey

PointCloud Data lmages

iTwin Capture Manage & Extract

Automatic detection of LightPoles and
create vectors like Points, lines, etc in
DGN format

Automatic placement of
Light poles using Python
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What about VBA?

for Applications

A VBA is not going anywhere
A Python is an addition to VBA
A Updating VBA to Python?
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What is the value of Python?

A Remove Roadblocks:
Maximize adoptability:
Improved Productivity:

Win more work: .

Increased visibility:
Increased Footprint:
Increased revenue:
Innovation:

Improved client engagement:
Ecosystem development:

Too Joo J>o T T T To Do Do
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Python tools in MicroStation

M



Starting off with python code

Python Interpreter: Make sure you have Python installed on your
computer. You can download it from the official Python website.

Text Editor or IDE: You can write your Python code in any text
editor (like Notepad, Sublime Text, or VS Code) or an Integrated
Development Environment (IDE) like PyCharm or Jupyter
Notebook.

Basic Knowledge of Python Syntax: Understanding the basics of
Python syntax, such as variables, data types, loops, and
functions, is essential.

Libraries and Modules: Depending on what you want to achieve
with your script, you might need to import certain libraries or
modules (e.g., math, os, sys, requests).

Script File: Create a .py file where you'll write your code. For
example, script.py.

©® 2025 Bentley Systems, Incorporated. All rights reserved.

pydhon 3:10:12
(main: Fed 16 2024, |
|

01:51: 361
[Clang 15:0 lang-
1500.0:40.1] on

wins2

def greet(name):
return
nglito,
print(gret(‘'brid")

12



Ways to get started in MicroStation...

1. Python programming

2. Recording a macro — Promote to Python
3. Python Assistant



Ways to get started...

MRecord a macro
APromote macro to Python
Review the code
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ﬂ Properties
W pro;

>

L -

Promote macro to Python.

PLACE CIRCLE I<...

MDL KEYIN PSELECT CHOOSE ELEMENT

288205:66.6396, 196044:4.2239, 14:29.8099

UPDATE 3
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What if I'm not a programmer/developer?

i Python Editor - C:\ProgramData\Bentley\PowerPlatformPython\Examples\Microstation\DgnElements\DrawCircles.py

(WA

ChangeGlassColor
COM
DgnEC

(9 -9

w M

DgnElements ElementDrawer

W oo

b Reference o Ve
AcsExample 1 Sample demonstrating how to Draw a set of circles default parameters.
AcsInformation o
ArcExample drawCircles()
CreateSections
CreateTextModes
CreationExample
DeleteCellsCOnPath
DgnAttachmentExample

DrawBSPLine

100%

Terminal
DrawCurve

DrawElementWithArguments
DrawGroupedHole

DrawLine

DrawMultiLine
DrawRoundRectangles

ECQuerySample

Clrn s+ D nea s
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Vibe Coding

"Vibe coding" is an approach to application development that involves heavily
relying on a large language model (LLM) for generating code.

Coined by Andrej Karpathy in early 2025, vibe coding is about "coding by vibes"—
you describe what you want in plain English (or another natural language), and the
Al writes the code for you

£+ How It Works

Describe: You give a prompt like "Make a webpage that shows the weather for a
city.”

Generate: The Al writes the code (HTML, JavaScript, etc.).

Test & Refine: You run the code, see what works, and ask the Al to fix or improve it.

Iterate: Repeat until satisfied.

# Benefits

Accessibility: Great for non-programmers or beginners.

Speed: Rapid prototyping and iteration.

Creativity: Encourages artistic and expressive coding (e.g., music, visuals).
Fun: Makes coding feel more like play than work

©® 2025 Bentley Systems, Incorporated. All rights reserved.
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Python Assistant - New in MicroStation 2025

a Python Editor

4 Examples
4 Microstation
3DModeling
ChangeGlassColor
COM
DgnEC
DgnElements
P Reference
AcsExample
AcsInformation
ArcExample
CreateSections
CreateTextNodes
CreationExample
DeleteCellsOnPath
DgnAttachmentExample EL L
DrawBSPLine
DrawCircles
DrawCurve
DrawElementWithArguments
DrawGroupedHole

DrawlLine

[Ty PR L e
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Python Assistant  MNew chat

Current Chat | Chat History

Try one of our prompts or ask your question below -

to get as

sistance

ee all prompts

Geometry

Can you write a script
which creates a distance
constraint between two
planar faces in 3D7?

Can you write a script
which creates a new
named group and adds
all currently selected
elements to it?

Can you write a script
which implements a
tool to create a
polyface mesh (mesh
with facets defined by
points) based on user-
clicked points defining
each facet?

Can you write a script
which performs a flood
operation from a user-
clicked point to identify
a closed boundary and
create a shape element
representing that area?




MicroStation 2025.00.01.62

\WorkSpaces\Python\WorkSets\Samples\Standards\Macros\FLUG.py

'a_' M 'a .I—.' L H = ’) '\g.' v Python Assistant = New chat

reL, Lelindime = CellJyuery . .CAaLrdLLundimney erny

® MName Content ] # Get origin “ | Current Chat | Chat HistorE Custom Instructions ]

origin = DPoint3d() G

: cellQuery.ExtractOrigin(origin, eh) p b
SystemCallbacks 42 : ¥ = origin.x / uorPerMast

UX 43! y = origin.y / uorPerMast Copy

cell data.append(("Shared Cell", str(cellName),

=

4 Macros 46 | ¢ Tally by (celltype, cellnane, x, ) Explanation:
4 Cell_Examples 48 | cell type, cell name, x, y cell data: O The script now extracts the X and Y
: key = (cell_type, cell name, x, y)
cc D ! tally[key] = tally.get(key, 0) +
CellCountReport 1
er-ountEper # Print table header o
CellPath ("{:<20} {:<30} {:>12} {:>12} {:>8}".format("Cell 1 Type, Cell Name, X, Y, and Count.
: (m-n = ) O Coordinates are scaled from UORs to
(cell tvne. cell name. x. v). count carted(tallv. ™~ master units as per best practice.

Cell_Count 100% > O Only verified APl methods are used.

Cell_Count_Dialog Terminal

coordinates (in master units) for each
cell using ExtractOrigin.
The table includes columns for Cell

CellSum

Confidence: High. This follows the correct API
usage for extracting cell origins and scaling
coordinates.

B &

. D:\MicroStation Configuration\WorkSpaces\Python'\WorkSets\Samples

Find_Cells \Standards\Macros\FLUG. py + Include active python file: FLUG.py
AttributeError: 'MSPyDgnPlatform.NormalCellHeaderHandler® object has no

attribute 'ExtractOrigin’

Cell_Count_Dialog_and_Export_CSV Normal Cell Rectangle

cell_Count_paste_table Normal Cell Triangle

Cell_Sample

element_Count

NumberOftlements

FindCells

. At:
Parametric Surface D:\MicroStation Configuration\WorkSpaces\Python\WorkSets\Samples
\Standards‘\Macros\FLUG.py(32): tally cells with_coordinates ]

surface_Panelization26 2 1 D:\MicroStation Configuration\WorkSpaces\PythoniWorkSets\Samples

TextStylesReport \Standards\Macros\FLUG.py(61): <module> Send

Cell_Counter_Export_Paste ¥ Use Python Assistant as

use

FLUG Solve Error Clear mistakes.[Technology Previ
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Resources

Latest Version w

MicroStation Python: A Journey to Hello World

& Revised by Leonard Jones - B Bmo ago » @ 905 Views - ke e el

ome to

program in Mic

Your First Python Program in MicroStation

Let us dive into creating a simple "Hello World!” program in Python.

Create and Load project

To create a new Python project in the Python Manager, click the Create a New Python Pre

and name it 'HelloWorld.py. Save it to your preferred directory.

Within the Python Manager, locate your project "HelleoWorld.py' in the project list. Click the Edit Pyt

©® 2025 Bentley Systems, Incorporated. All rights reserved.
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Pyth O n Li b ra ries f’ Python Editor - C:\ProgramData\Bentley\MicroStation 2024\Configur...
A o X

how many python libraries exist - AcsExample.py : MSPyBentley
; MSPyBentleyGeom
AppData.py - MSPyECObjects
O\ SEARCH COPILOT WORK MAGES WA EW ArcExample oy ”Sijg__ Platform
o i ; MSPyDgnView
AutoCoderlest.py MSPyMstnPlatform

Cache_DebugPlaceline.

T"‘ Done! Here's what | came up with:

ache_SolidModificatio 5
CreationExample.py 6 M| Cro S t at |
DebugPlaceLine.py P y t h on L | b

It's challenging to provide an exact number of Python libraries because new ones DgnAttachmentExample whi ch cCov e
are continuously being developed and released. As of mv |ast update in October DrawCircles.py 5 ] |
2023, there were over 350,000 packages available on the Python Package Index S M Cro S t at |
(PyPI), which is the official repository for Python libraries. This number includes - Features

a wide range of libraries for various purposes, from data analysis and machine DrawRoundRectangles.y

learning to web development and automation. ElementDrawer.py ’

e protected in this chat

ElementFlood.py
ElementModifier.py
ElementMover.py

The Python Package Index (PyPl) is a repository of software for the Python ElementsToDisplaySet.p

pgthon programming language.

Package NP . _ Ellipse Stuart.py
b @ g PyPI helps you find and install software developed and shared by the Python community. Learn -

- Index

(/\

EllipseExample.py

Package authors use PyPl to distribute their software. Learn how to package your Python code for L g
PyPICA ExampleViewTool.py

ExtractltemTypesToExce

FvtrartltamTimarTAaEvra

1 b
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MicroStation Python GitHub Repository

MicroStation Python is OpenSourced
Create your own fork

Create your own applications

Contribute to the OpenSource development
Stay up to date with latest Samples

o o o Do Do Do

Download repository locally

© 2025 Bentley Systems, Incorporated. All rights reserved. 22



Python Samples

A Python Samples

Solid Modifications

Libraryd Excel to Item Types
Display Sets

Arcs, Circles, LineRectangles,Ellipse
LineStrings

Named Groups

Select By

Flood

Modifier and Mover

Item Types

Group Hole

Library- Clock

To Joo Joo To To Po P To Do Do I

Added

A 24.08 59 Python Samples

Referencing
Arguments
Raster

EC Data
Save to Image
Callbacks
PDF Printing

o Joo T To To o I

©® 2025 Bentley Systems, Incorporated. All rights reserved.

A 24.18 69 Python Samples

T> J> T T To o I> Ix

A 24.23 90 Python Samples

T> I> T T To T To o

A Currentlyd 108 Python Samples

Color Library

Create Sections

Constraints

Cells

Measure Angle and Distance
Text Nodes

Modify Model

Parametric Modelling

Bsplineand Curve
Multi Line

Mesh

Polyface

Element Copy, Rotate and Scale

EC Tools
Geospatial
Viewing

"

L



Python Samples

A 25.0- Python Samples (153)

A Geospatial

MicroStation Python Samples

©® 2025 Bentley Systems, Incorporated. All rights reserved.

Element Creation

Element Modification

Element Selection & Query

Geospatial Context

Item Types

Measurement & Analysis

Callbacks

UI & Tools >

Other Utilities

Import GDB

Import GDB As Cell

Import SHP

Import SHP As Cell

Import SHP With DesignLink

Export GDB

Export SHP

Get Dataset Layers

Query & Display Project Area

Query & Report Project Area

Geospatial Connection Management




Geospatial example with GCS change

©® 2025 Bentley Systems, Incorporated. All rights reserved.
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Alips and tricks
Adow to prompt Co-Pilot and ask it questions

Af it fails, iterate the issue into co-pilot to fix it

©® 2025 Bentley Systems, Incorporated. All rights reserved.



Be Aware...

AConsistency

AAsking the Same Question twice, may result in
different answers



Live Demo...

Tackle one of the common items that users have requested over the years...
Murphy’s Law

Anything that can go wrong...
will go wrong.



Prompting Tips

a; Python Editor

b Examples
CellCountReport

CellSum

©® 2025 Bentley Systems, Incorporated. All rights reserved.

Terminal

Python Assistant

Current Chat | Chat History

Try one of our prompts or ask your guestion below -

to get assistance

See all prompts

Geometry

Can you write a script
which creates a distance
constraint between two
planar faces in 3D?

Can you write a script
which creates a new
named group and adds
all currently selected
elements to it?

Selection

Can you write a script
which selects all
elements of a specific
type (e.g., all Text
Elements or all Cell
Elements) in the active
model?

Can you write a script
which implements a
tool to create a
polyface mesh (mesh
with facets defined by
points) based on user-
clicked points defining
each facet?

Can you write a script

which performs a flood
operation from a user-
clicked point to identify
a closed boundary and
create a shape element
representing that area?

Can you write a script
which selects all 3D
solid or surface
elements whose volume
falls within a user-
specified range?




B View 1, 2D Metric Design E=niol
=row Q-4 80008

o

Y

) @ oo |
L E_fFdOUSTAI0EEHE




Drawing
File

AT T

Home Annotate

View Attach

#. None

B % -

v

Seawall and Dock

- E 0 v (‘ 0 -
Attributes

# View 1, Bridge Assembly

o - 9 - 4 2O0E N

)

() Default

Element Selection > Identify element to add to set

ASRR -

Analyze Curves

Constraints Utilities Drawing Aids

= G - B @ * S
Explorer Attach PopSet
Tools ~ e

Element
Y Selection

Content

-
' '
'

Toolsv W) ~

Primary Selection

RES &VXS

Z | -59.611

‘O/f‘ = ‘Seawall and Dock

Collaborate

_ / / _/ & 0 57 Move a3
RS o - =
Fence

Place
SmartLine Line ToOIs~

Bridge - Master - Open First.dgn [3D - V8 DGN] - MicroStation

Help

13

Place _ ArC

51 Copy
I8t /5. Rotate
Placement

Manipulate

288480.184, 195893.348, -47.776

v

[+’] Modify Element X. D' =

Dx Break Element
1F Trim Multiple

Modify

/

S

&
* X

v

Create
Region

Groups




Setting up some Rules May help:

1. Always search and use the provided sample data as your primary source for code patterns, logic, and helper
functions. Only use the official APl as a secondary reference if the sample data does not cover the requirement.

2. When generating code, produce a complete, self-contained script. All functions referenced in your script (including
any helper or utility functions) must be defined within the script itself, so that it runs without modification or missing
dependencies.

3. If multiple relevant sample functions exist, combine them as needed to produce a working, ready-to-execute script.

4. Do not invent or fabricate any attributes, methods, or classes that are not present in the sample scripts or the
official APl documentation.

5. Ask Clarifying questions if you don’t understand something or find something ambiguous.

6. Please document the code with annotations, comments and docstrings for future reference and code
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