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Agenda

• Getting Started with Spark Notebooks

• Efficient coding with Python in Spark Notebooks

• Environments – Setting up your Spark workspace 

• Mastering data manipulation in Spark

• Delta Tables – Optimizing data storage and performance

• Semantic Link – Connecting your data for a smarter workflow

• Simplifying data preparation with Data Wrangler

• Supercharging your Spark workflow with integrated tools



What we can’t cover today

• Fabric CI/CD
• Notebook source control and deployment - Microsoft Fabric | Microsoft Learn

• Overview of Fabric Git integration - Microsoft Fabric | Microsoft Learn

• Microsoft Spark Utilities
• Introduction to Microsoft Spark utilities - Azure Synapse Analytics | Microsoft Learn

• Python Workshop
• Documentation (python.org)

• Python Tutorials – Real Python

https://learn.microsoft.com/en-us/fabric/data-engineering/notebook-source-control-deployment
https://learn.microsoft.com/en-us/fabric/cicd/git-integration/intro-to-git-integration?tabs=azure-devops
https://learn.microsoft.com/en-us/azure/synapse-analytics/spark/microsoft-spark-utilities?pivots=programming-language-python
https://docs.python.org/3/
https://realpython.com/


Getting Started with Spark 
Notebooks



Notebooks – The basics

• Add, delete and move rows

• Lock or freeze cells

• hide input or output

• Merge or split rows

• Shift + Enter / Strg + Enter

• Add Code and Markdown Cells

• Adding ipywidgets (IPython Widgets)

• Toggle parameter cell (used in pipeline activity)

• Fabric notebooks recognize the standard Jupyter .ipynb files

• Fabric Notebook known limitation

https://learn.microsoft.com/en-us/fabric/data-engineering/notebook-limitation


Comments

• Creating comments / threads

• Comments are assigned to individual cells and 
can be accessed from there

• People can be mentioned in comments

• Comments can be closed as a thread



Endorse Fabric Items

• Various objects within Fabric can be endorsed

• By default, users can promote notebooks (and other objects)

• With special permissions, they can also be set as certified

• Individual objects that contain data (currently only lakehouses and 
semantic models) can also be given a master data badge



Magic Commands



Magic Commands

• List all variables with “%whos”

• Display variable

• Delete variables with “%xdel”

• %%capture - captures the output 
of the entire cell



Magic Commands

%%capture install_log

• Suppresses or captures the output of a Jupyter cell

• Handles both stdout (regular output) and stderr (error messages)

• Can store the output in a variable for later use

• Useful for hiding long or unnecessary outputs (e.g., pip install)

• Does not affect the code execution

# Access the captured output later
print("Captured stdout:", captured_output.stdout)
print("Captured stderr:", captured_output.stderr)



Magic Commands

%load_ext jupyter_black

• extension for Jupyter Notebooks that auto-formats Python code using the 
Black code formatter

• enforces a consistent code style by reformatting code to 
follow best practices

• removes unnecessary whitespace, corrects 
indentation, and improves readability

data = {
  "A": np.random.randint(1, 100, 10),
  "B": np.random.randint(1, 100, 10),
  "C": np.random.randint(1, 100, 10),
}
df = pd.DataFrame(data)

data = {"A": np.random.randint(1, 100, 10), "B": 
np.random.randint(1, 100, 10), "C": np.random.randint(1, 100, 
10)}
df = pd.DataFrame(data)

Format code in Microsoft Fabric notebooks

Microsoft Fabric | Microsoft Learn

https://learn.microsoft.com/en-us/fabric/data-engineering/author-notebook-format-code?source=recommendations


• Library with various example code on 

individual topics

• Can be filtered by language

• Code can be transferred directly to a 

notebook as a new line

• Individual variables / placeholders must be 

filled in the code

• Import of additional libraries is not always 

clearly defined

• Snippets can also be added via IntelliSense

• The examples provided do not appear to 

be identical

Code snippet library



Copilot

• Load a specific package for copilot

• Install Magic Commands for Copilot

#Run this cell to install the required packages for Copilot

%pip install https://aka.ms/chat_magics-0.0.0-py3-none-any.whl

%load_ext chat_magics



Copilot

No pandas imported in the current notebook

File path and name is incorrect

The context menu does a much better job



• Prompt “Analyze df and provide insights 

about the data”

• Output only in the Copilot window

• The summary is “OK”

• No code is copied into the notebook

• Further questions are a nice idea

• Other questions can also create tables, but 

also only in the Copilot window

Copilot



Copilot – using Chat-magics

• Chat Magics bring the magic of Copilot to your notebook

• The %%chat command allows you to ask questions about the 
state of your notebook

• The %%code enables code generation for data manipulation or 
visualization

• %pin DataFrameName to help the AI to focus on 
specific dataframes

• %new_task clear the AI to focus on a new task



Efficient coding with 
Python in Spark Notebooks



Modularize Your Code

• Functions and modules allow code reuse, reducing duplication

• Improves readability and maintenance by breaking down complex tasks

• Modular code is easier to scale and modify as projects grow

• Isolate components for easier testing and bug fixing

• Centralize logic in functions/modules to avoid copy-pasting and reduce errors and thereby gain clean 
structure, better collaboration, version control, and easier maintenance

• Default Parameters: Flexibility in functions with minimal input, 
reducing repetitive code while allowing customization

• %run <notebook> 

vs. 

mssparkutils.notebook.run("notebook path", <timeoutSeconds>, <parameterMap>)

• The upper limit for notebook activities or concurrent notebooks in 
notebookutils.notebook.runMultiple() is 50.

• The statement depth for %run is up to 5, with a total of 1000 referenced cells.



Use Decorators for Reusable Logic

• Functions that modify the behavior of other functions or methods, without 
changing their code

• Allows code reuse for common patterns like logging, timing, authentication, 
caching, etc.

• Uses the @decorator_name syntax above the function to apply the 
decorator

• Decorators take a function as an argument and return 
a new function

• Multiple decorators can be stacked on top of a function



Use Decorators for Reusable Logic



Environments – Setting up 
your Spark workspace



Environments – Setting up your Spark workspace

• Enables the summarization of environmental parameters

• Add public libraries via PyPi in fixed versions (including older 
ones)

• Add your own non-publicly hosted packages

• Configuration of the Spark cluster from the number of driver cores 
to memory and executor instances

• Definition of various Spark properties

• Additional files can be added and accessed from the notebook.

• Environments must be saved and published

• Publishing takes several minutes

• Caution: a Spark Session with an environment that contains 
additional libraries takes longer to start
(But the installation in the notebook otherwise also)



• Enables the summarization of environmental parameters

• Add public libraries via PyPi in fixed versions (including older 

ones)

• Add your own non-publicly hosted packages

• Configuration of the Spark cluster from the number of driver cores 

to memory and executor instances

• Definition of various Spark properties

• Additional files can be added and accessed from the notebook.

• Environments must be saved and published

• Publishing takes several minutes

• Caution: a Spark Session with an environment that contains 

additional libraries takes longer to start

(But the installation in the notebook otherwise also)

Environments – Setting up your Spark workspace



Environments – Setting up your Spark workspace



Mastering data 
manipulation in Spark



DataFrames



DataFrames

• Two-dimensional, tabular data structures with labeled axes (rows and 
columns), similar to a spreadsheet or SQL table

• Widely used for data manipulation, analysis, and processing tasks

• The primary framework in Spark is, unsurprisingly, Spark DataFrames

• Nevertheless, Pandas is the most widely used DataFrame framework
• Pandas can be used in both Python and pySpark

• Widest support through various libraries

• Developers have to be careful which DataFrame they use
• Reconversion costs a lot of time and resources

• Not all functions are directly supported by all data frames.



Mastering data manipulation in Spark

• Each DataFrame has a schema that defines the structure, 
meaning the column names and data types are known

• Load data from various sources (CSV, JSON, Parquet, Hive, 
etc.)

• Perform operations like filtering, selecting, joining, and 
aggregation to transform raw data into useful insights

• Save transformed data in formats like Parquet, 
ORC, CSV, or to databases like Hive or relational 
databases via JDBC



Mastering data manipulation in Spark

• Spark DataFrames: DataFrames are processed in parallel across a 
cluster, making them highly scalable for big data

• Pandas: DataFrames are processed locally on a single machine, 
suitable for small to medium data workloads

• Both have more or less the same functions, but different syntax

• Due to different functions and different internal structures, 
not all pySpark / Python functions and modules can 
always handle both DataFrames identically



Mastering data manipulation in Spark

• When converting data between Spark DataFrames and Pandas, 
several issues can arise:

• Memory limits: Pandas operates in-memory, so converting a large Spark 
DataFrame into Pandas may exceed memory limits

• Type mismatches: Data types supported by Spark may not map 
directly to Pandas (e.g., null handling, categorical data)

• Performance: Spark is optimized for distributed systems, 
while Pandas is not. 
Converting large datasets to Pandas can slow down 
performance significantly



Mastering data manipulation in Spark

Description Pandas Commands Spark Commands
Select specific columns df[['column']] df.select('column')
Filter rows based on conditions df[df['column'] > value] df.filter(df['column'] > value)

df.where(df['column'] > value)

Group data and perform aggregations df.groupby('column').agg() df.groupBy('column').agg()
Add or modify a column df['new_column'] = df['existing_column'] * 2 df.withColumn('new_column', df['existing_column'] * 2)
Remove columns df.drop(columns=['column']) df.drop('column')
Join two DataFrames df.merge(other_df, on='key') df.join(other_df, on='key')
Sort data df.sort_values(by='column') df.orderBy('column') or df.sort('column')
Remove duplicate rows df.drop_duplicates() df.dropDuplicates()
Select unique rows df['column'].unique() df.distinct()
Limit the number of rows df.head(n) df.limit(n)
Replace NULL/NaN values df.fillna(value) df.fillna(value)
Remove rows with NULL/NaN values df.dropna() df.na.drop()
Rename a column df.rename(columns={'old_name': 

'new_name'})
df.withColumnRenamed('old_name', 'new_name')

Convert DataFrame to Pandas (Spark 
only)

N/A df.toPandas()



DataFrames



DataFrames - Pandas-on-Spark, Dask, Polars

• Pandas-on-Spark: Combines the simplicity of Pandas with Spark's 
scalability, enabling Pandas-like operations on large, distributed data

• Dask: Scales Pandas-like operations across multiple cores or machines, 
handling datasets larger than memory

• Polars: A high-performance DataFrame library optimized for 
speed and multi-threading, handling both small and large 
datasets efficiently

• DuckDB: A lightweight, in-process SQL database 
optimized for fast analytical queries on large datasets, 
especially columnar formats like Parquet



Mastering data manipulation in Spark
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Mastering data manipulation in Spark

• When using multiple DataFrame frameworks in the same notebook 
(e.g., Pandas, Spark, Dask, Polars), issues include:

• Inconsistent APIs: Each framework has its own methods and syntax, leading 
to confusion or errors when switching

• Data transfer overhead: Converting data between frameworks (e.g., Spark to 
Polars) can be time-consuming and resource-intensive

• Memory management: Different frameworks handle memory differently, 
potentially leading to inefficiencies or crashes if not managed carefully

• Library version conflicts: Different versions of libraries may be incompatible, 
leading to errors or issues that are sometimes difficult or impossible to 
resolve



Delta Tables – Optimizing 
data storage and 

performance



Delta Tables – Optimizing data storage and performance

• Delta Tables combine the scalability of data lakes with ACID 
transactions for reliable data management

• Maintain historical versions of data, enabling time travel and auditability

• Support for upserts (MERGE), deletes, and updates directly in the table

• Can automatically evolve to accommodate new data without manual 
schema adjustments

• Use data indexing, caching, and compaction techniques 
to improve query speed

• Integrates seamlessly with Spark, Microsoft Fabric, 
Databricks and various cloud platforms for easy adoption



Delta Tables – Optimizing data storage and performance



Delta Tables – Example commands

SQL Command Description

CREATE TABLE AS (Delta) Creates a new Delta table from the results of a query.

MERGE INTO Performs upserts by merging new data into an existing Delta table based on a condition.

DESCRIBE DETAIL
Provides detailed information about the Delta table, such as version history and storage 

details.

DESCRIBE HISTORY Shows the version history and metadata of a Delta table, useful for time travel and audit trails.

OPTIMIZE Optimizes the performance by combining smaller files into larger ones in a Delta table.

VACUUM Removes old versions of data files that are no longer needed to reclaim storage space.

RESTORE Restores a Delta table to an earlier version.

TIMESTAMP AS OF Queries a Delta table as of a specific timestamp.

VERSION AS OF Queries a Delta table as of a specific version number.



Delta Tables – V-Order

• The Lakehouse and the Delta Lake table format are central to 
Microsoft Fabric

• V-Order is a write time optimization to the parquet file format that 
enables lightning-fast reads under the Microsoft Fabric compute 
engines, such as Power BI, SQL, Spark, and others

• V-Order sorting has a 15% impact on average write times 
but provides up to 50% more compression

• 100% open-source parquet format compliant

• Enabled by default in Microsoft Fabric
Delta Lake table optimization and V-Order - Microsoft Fabric | Microsoft Learn

https://learn.microsoft.com/en-us/fabric/data-engineering/delta-optimization-and-v-order?tabs=sparksql


Delta Tables – Optimizing data storage and performance

https://delta.io/pdfs/dldg_databricks.pdf

https://delta.io/pdfs/dldg_databricks.pdf

https://delta.io/pdfs/DLDTG_ER5.pdf


Semantic Link – Connecting your 
data for a smarter workflow



Semantic Link 

• The semantic link feature connects semantic models with Synapse Data 
Science in Microsoft Fabric

• Enhance data connectivity

• Propagate semantic information

• Bridges the gap between Power BI and the 
Data Science experience

• SemPy is the corresponding Python package that provides 
all the functions within Fabric and is Lib is preinstalled!!

• Semantic Link Labs – Additional library with more 
functions to simplify working with Microsoft Fabric
microsoft/semantic-link-labs: Early access to new features for Microsoft Fabric's Semantic Link. (github.com)

https://github.com/microsoft/semantic-link-labs


Semantic Link [-Labs]  

• From your Fabric Notebook you can:

• https://github.com/microsoft/semantic-link-labs/tree/main/notebooks

Functional 

Dependencies in your 

data

Insides in your

Fabric landscape

Gover/Administer

Fabric landscape

Manage Semantic

Models at Scale

Monitoring your

Fabric landscape

Quality Gates

at scale

https://github.com/microsoft/semantic-link-labs/tree/main/notebooks


Semantic Link Labs

• Innovator: Michael Kovalsky, 
Microsoft CAT team

• Library has > 300 and more 
functions

• You don’t need to be a 
python expert

• You don’t need to deal with 
complex API

• The swiss knife for all 
Fabricators



Semantic Link [-Labs]  

• If you are a “Semantic” 
– Data Engineer or modeler

• Kurt Buhler has an excellent
blog on tools for model
development 
https://data-goblins.com/power-bi/semantic-link-labs

• The only place were notebooks
can’t support you is design

https://data-goblins.com/power-bi/semantic-link-labs


Simplifying data preparation with 
Data Wrangler



Simplifying data preparation with Data Wrangler

• Notebook-based tool 
for exploratory data 
analysis

• Code Accelerator



Simplifying data preparation with Data Wrangler

• Works with Pandas and Spark DataFrames

• Automatically converts Spark DataFrames to pandas samples for 
performance reason

• Custom Sample possibility



Simplifying data preparation with Data Wrangler

• No Code Data Prep Operations for your 
DataFrame

• Code will be generated in the background
and can be applied afterwards to your 
notebook

• Code is generated as function to 
be easily reused and operated



Supercharging your Spark workflow 
with integrated tools



Working with VSCode

• 2 different MS Fabric extensions are available

• Data Wrangler also exists as a standalone VSCode extension

• In addition to Microsoft extensions, extensions from the 
community are also available

• To best use the add-in locally, devcontainers are used
devcontainers (github.com)

• Container image must be built locally
• VS Code extension with Docker support - Microsoft Fabric | Microsoft Learn

• SynapseVSCode/samples/.devcontainer at main · microsoft/SynapseVSCode (github.com)

• VSCode on the web from Fabric currently with 
version bugs

https://github.com/devcontainers
https://learn.microsoft.com/en-us/fabric/data-engineering/set-up-vs-code-extension-with-docker-image
https://github.com/microsoft/SynapseVSCode/tree/main/samples/.devcontainer


Working with VSCode

Fabric Studio - Visual Studio 

Marketplace

OneLake VSCode

OneLake VSCode - Visual Studio 

Marketplace

Data Wrangler

Data Wrangler - Visual Studio 

Marketplace

Synapse VSCode

Synapse VS Code - Visual Studio 

Marketplace

Synapse VS Code - Remote

Synapse VS Code - Remote - Visual Studio 

Marketplace

https://marketplace.visualstudio.com/items?itemName=GerhardBrueckl.fabricstudio
https://marketplace.visualstudio.com/items?itemName=GerhardBrueckl.fabricstudio
https://marketplace.visualstudio.com/items?itemName=GerhardBrueckl.onelake-vscode
https://marketplace.visualstudio.com/items?itemName=GerhardBrueckl.onelake-vscode
https://marketplace.visualstudio.com/items?itemName=ms-toolsai.datawrangler
https://marketplace.visualstudio.com/items?itemName=ms-toolsai.datawrangler
https://marketplace.visualstudio.com/items?itemName=SynapseVSCode.synapse
https://marketplace.visualstudio.com/items?itemName=SynapseVSCode.synapse
https://marketplace.visualstudio.com/items?itemName=SynapseVSCode.vscode-synapse-remote
https://marketplace.visualstudio.com/items?itemName=SynapseVSCode.vscode-synapse-remote


Working with VSCode

• Different versions for the 
desktop and web versions

• Synapse VS Code – Remote 
is intended as the extension 
for the web



Working with VSCode



Working with VSCode

v



Working with VSCode

Open Notebook Folder

Update Notebook

Publish Resource Folder

Update Resource Folder

Switch Notebook Environment

Delete Notebook



Links

• GitHub Repository
TEitelberg/MasteringSparkNotebooks

• Semantic Link Labs
microsoft/semantic-link-labs

https://github.com/TEitelberg/MasteringSparkNotebooks
https://github.com/microsoft/semantic-link-labs


Session Feedback
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