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https://github.com/graphistry/pygraphistry /actions?query=workflow%3ACodeQL
https://pygraphistry.readthedocs.io/en/latest/ https://pypi.org/project/graphistry/
https://pypi.org/project/graphistry/ https://pypi.org/project/graphistry/

https://status.graphistry.com/ https://join.slack.com/t/graphistry-community/shared_invite/zt-53ik36w2-
fpP0Ibjbk7IJuVFIRSnr6g https://twitter.com/graphistry

PyGraphistry is an open source Python library for data scientists and developers to leverage the power of
graph visualization, analytics, Al, including with native GPU acceleration:

 https://pygraphistry.readthedocs.io/en/latest/10min.html Quickly ingest & prepare data in many
formats, shapes, and scales as graphs. Use tools like Pandas, Spark, https://www.rapids.ai, and
https://arrow.apache.org/.

« https://pygraphistry.readthedocs.io/en/latest/plugins.html Connect to graph databases, data platforms,
Python tools, and more.

Cat- Connector Tutorials
e_
gory

Data https://pygraphistry.readthedocs.io/en/latest/demos/demos_ databases_apis/databricks_ pyspark/graphistry-
Plat- notebook-dashboard.html https://pygraphistry.readthedocs.io/en/latest/demos/demos_ databases_ apis/splunk/

forms https://pygraphistry.readthedocs.io/en/latest/demos/demos_ databases_apis/sql/postgres.html

SQL https://pygraphistry.readthedocs.io/en/latest /demos/demos_databases apis/microsoft /kusto/graphistry  ADX
& https://pygraphistry.readthedocs.io/en/latest/demos/demos_databases_ apis/spanner/google_spanner_finance

Logs

Grapl https://pygraphistry.readthedocs.io/en/latest/demos/demos_ databases_apis/neodj/official /graphistry_ bolt_ tt

Datal https://pygraphistry.readthedocs.io/en/latest/demos/demos_ databases_apis/neptune/neptune_ cypher_viz_ u;
https://pygraphistry.readthedocs.io/en/latest/demos/demos_databases_ apis/tigergraph/tigergraph_ pygraphis
https://pygraphistry.readthedocs.io/en/latest/demos/demos_databases_apis/arango/arango_tutorial.html
https://pygraphistry.readthedocs.io/en/latest/demos/demos_databases_ apis/memgraph/visualizing iam_ date

Pythe https://pygraphistry.readthedocs.io/en/latest/demos/upload_csv_ miniapp.html

Tools https://pygraphistry.readthedocs.io/en/latest/demos/demos_ databases_apis/gpu_ rapids/part_i_cpu_ pandas.

& https://pygraphistry.readthedocs.io/en/latest /performance.html

Li-  https://pygraphistry.readthedocs.io/en/latest/demos/demos_ databases_apis/gpu_ rapids/cugraph.html

brarie https://pygraphistry.readthedocs.io/en/latest/demos/demos_ databases apis/networkx /networkx.html
https://pygraphistry.readthedocs.io/en/latest/demos/demos_ databases_apis/graphviz/graphviz.html

https://pygraphistry.readthedocs.io/en/latest /notebooks/plugins. connectors.html

https://www.graphistry.com/get-started Prototype from notebooks like Jupyter and Databricks using
local CPUs & GPUs, and then power production dashboards & pipelines with Graphistry Hub and
your own self-hosted servers.

https://pygraphistry.readthedocs.io/en/latest /gfql/index.html Use GFQL, the first fully vectorized
dataframe-native graph query language with an open-source GPU runtime, to ask relationship questions
that are difficult for tabular tools without requiring a database. It supports friendly Cypher syntax and
declarative graph semantics through g.gfql("MATCH ..."), with the same execution model available
on the current bound graph or remotely via g.gfql_remote([...]).

https://pygraphistry.readthedocs.io/en/latest /gfql/combo.html# Call streamlined graph ML & Al
methods to benefit from clustering, UMAP embeddings, graph neural networks, automatic feature
engineering, and more.
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o https://pygraphistry.readthedocs.io/en/latest /visualization/10min.html# In just a few minutes, create
stunning interactive visualizations with millions of edges and many point-and-click built-ins like
drilldowns, timebars, and filtering. When ready, customize with Python, JavaScript, and REST APIs.

o https://pygraphistry.readthedocs.io/en/latest /performance.html CPU-mode ingestion and wrangling is
fast due to native use of Apache Arrow and columnar analytics, and the optional RAPIDS-based GPU

mode delivers 100X+ speedups.

From global 10 banks, manufacturers, news agencies, and government agencies, to startups, game companies,
scientists, biotechs, and NGOs, many teams are tackling their graph workloads with Graphistry.
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CHAPTER
ONE

Al ASSISTANT INTEGRATION

For LLM coding assistants (Claude Code, Cursor, Codex, etc.), install the official
https://github.com/graphistry/graphistry-skills package for better PyGraphistry code generation:

npx skills add graphistry/graphistry-skills

Skills improve Al success rates from ~50% to ~90% on PyGraphistry tasks by providing context-aware
guidance for graph ETL, visualization, GFQL queries, and Al workflows.
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CHAPTER

TWO

GALLERY

The https://pygraphistry.readthedocs.io/en/latest /demos/for__analysis.html shares many more live visualiza-
tions, demos, and integration examples
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CHAPTER

THREE

INSTALL

Common configurations:
o Minimal core

Includes: The GFQL dataframe-native graph query language, built-in layouts, Graphistry visualization
server client

pip install graphistry
Does not include graphistry[ail, plugins
e No dependencies and user-level
pip install --no-deps --user graphistry

e GPU acceleration - Optional

Local GPU: Install https://www.rapids.ai and /or deploy a GPU-ready https://www.graphistry.com/get-
started

Remote GPU: Use the https://www.graphistry.com/blog/graphistry-2-41-3.
For further options, see the https://pygraphistry.readthedocs.io/en/latest/install/index.html
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CHAPTER
FOUR

VISUALIZATION QUICKSTART

Quickly go from raw data to a styled and interactive Graphistry graph visualization:

import graphistry
import pandas as pd

# Raw data as Pandas CPU dataframes, cuDF GPU dataframes, Spark,
df = pd.DataFrame ({

'src': ['Alice', 'Bob', 'Carol'],

'dst': ['Bob', 'Carol', 'Alice'l,

'friendship': [0.3, 0.95, 0.8]
1)

# Bind
gl = graphistry.edges(df, 'src', 'dst')

# Override styling defaults
gl_styled = gl.encode_edge_color('friendship', ['blue', 'red'], as_continuous=True)

# Connect: Free GPU accounts and self-hosting @ graphistry.com/get-started
graphistry.register(api=3, username='your_username', password='your_password')

# Upload for GPU server wvisualization session
gl_styled.plot()

Explore https://pygraphistry.readthedocs.io/en/latest/visualization/10min.html for more visualization exam-
ples and options
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CHAPTER
FIVE

PYGRAPHISTRYJ[AI] & GFQL QUICKSTART - CPU & GPU

CPU graph pipeline combining graph ML, AI, mining, and visualization:

from graphistry import n, e, e_forward, e_reverse

# Graph analytics
g2 = gl.compute_igraph('pagerank')
assert 'pagerank' in g2._nodes.columns

# Graph ML/AI
g3 = g2.umap()
assert ('x' in g3._nodes.columns) and ('y' in g3._nodes.columns)

# Graph querying with GFQL
g4 = g3.gfql([
n(query='pagerank > 0.1'), e_forward(), n(query='pagerank > 0.1')
ID)
assert (g4._nodes.pagerank > 0.1).all()

# Upload for GPU server wisualization session
g4 .plot ()

The automatic GPU modes require almost no code changes:

import cudf
from graphistry import n, e, e_forward, e_reverse

# Modified —— Rebind data as a GPU dataframe and swap in a GPU plugin call
gl_gpu = gl.edges(cudf.from_pandas(df))
g2 = gl_gpu.compute_cugraph('pagerank')

# Unmodified —— Automatic GPU mode for all ML, AI, GFQL queries, & wvisualization APIs
g3 = g2.umap()

g4 = g3.gfql(l

n(query='pagerank > 0.1'), e_forward(), n(query='pagerank > 0.1')
D
g4.plot O

Explore https://pygraphistry.readthedocs.io/en/latest/10min.html for a wider variety of graph processing.

11
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CHAPTER
SIX

PYGRAPHISTRY DOCUMENTATION

https://pygraphistry.readthedocs.io/en/latest/

10 Minutes to: https://pygraphistry.readthedocs.io/en/latest/10min.html,
https://pygraphistry.readthedocs.io/en/latest /visualization/10min.html,
https://pygraphistry.readthedocs.io/en/latest/gfql/about.html

Get started: https://pygraphistry.readthedocs.io/en/latest /install/index.html,
https://hub.graphistry.com/docs/ui/index/, https: //pygraphistry.readthedocs.io/en/latest /demos/for _analysis.html

Performance: https://pygraphistry.readthedocs.io/en/latest /performance.html &
https://pygraphistry.readthedocs.io/en/latest/gfql/performance.html

API References

— https://pygraphistry.readthedocs.io/en/latest /api/index.html: https://pygraphistry.readthedocs.io/en/latest/visual
https://pygraphistry.readthedocs.io/en/latest /cheatsheet.html

— https://pygraphistry.readthedocs.io/en/latest /gfql/index.html: https://pygraphistry.readthedocs.io/en/latest/gfql/
and https://pygraphistry.readthedocs.io/en/latest /gfql/predicates/quick.html

— https://pygraphistry.readthedocs.io/en/latest /plugins.html: Databricks, Splunk, Neptune, Neo4j,
RAPIDS, and more

— Web: https://hub.graphistry.com/docs/api/1/rest/url/#urloptions,
https://hub.graphistry.com/static/js-docs/index.html?path=/docs/introduction--docs,
https://hub.graphistry.com/docs/api/1/rest/auth/

13



PyGraphistry Documentation, Release 0.56.0+28.gf08c458

14

Chapter 6. PyGraphistry documentation



CHAPTER
SEVEN

GRAPHISTRY ECOSYSTEM

e Graphistry server:
— Launch - https://www.graphistry.com/get-started

— Self-hosting;: https://github.com/graphistry/graphistry-cli &
https://github.com/graphistry/graphistry-helm

e Graphistry client APIs:

— Web: https://hub.graphistry.com/docs/api/1/rest/url/#urloptions,
https://hub.graphistry.com/static/js-docs/index.html?path=/docs/introduction--docs,
https://hub.graphistry.com/docs/api/1/rest/auth/

— https://pygraphistry.readthedocs.io/en/latest /index.html
— https://hub.graphistry.com/docs/powerbi/pbi/
o Additional projects:
— https://louie.ai/: GenAl-native notebooks & dashboards to talk to your databases & Graphistry

— https://github.com/graphistry/graph-app-kit: Streamlit Python dashboards with batteries-include
graph packages

— https://chat.openai.com/chat: Automatic GPU feature engineering

15
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CHAPTER

EIGHT

COMMUNITY AND SUPPORT

https://www.graphistry.com/blog for tutorials, case studies, and updates

https://join.slack.com/t/graphistry-community /shared_ invite/zt-53ik36w2-
fpP0OIbjbk7IJuVFIRSnr6g: Join the Graphistry Community Slack for discussions and support

https://twitter.com/graphistry & https://www.linkedin.com/company/graphistry: Follow for updates
https://github.com/graphistry/pygraphistry /issues open source support
https://graphistry.zendesk.com/ dedicated enterprise support

17
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CHAPTER

NINE
CONTRIBUTE
See https://pygraphistry.readthedocs.io/en/latest/ CONTRIBUTING.html and

https://pygraphistry.readthedocs.io/en/latest/ DEVELOP.html for participating in PyGraphistry de-
velopment, or reach out to our team

19
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CHAPTER

TEN

INDICES AND TABLES

10.1 10 Minutes to PyGraphistry

Welcome to PyGraphistry, the fast and easy platform for graph visualization, querying, analytics, and Al.
By the end of this guide, you’ll be able to create interactive, GPU-accelerated graph visualizations of your
data. If you are already familiar with concepts like dataframes, PyGraphistry will be an easy fit.

PyGraphistry can be used standalone and automatically optimizes for both CPU systems and GPU systems.
It is typically used in Python notebooks, dashboards, and web apps. The library includes the GFQL
dataframe-native graph query language, official Python bindings for Graphistry GPU visualization & analytics
servers, and a variety of graph data science tools.

10.1.1 Why Graph Intelligence?

Graphs represent relationships between entities. Whether you’re analyzing event logs, social media interactions,
security alerts, financial transactions, clickstreams, supply chains, or genomics data, visualizing and analyzing
these relationships can reveal patterns and insights that are difficult to detect otherwise.

Graph visualization and analytics helps you:
o Identify Patterns: Spot clusters, behaviors, progressions, root causes, hubs, and anomalies.
e Understand Structures: See how entities are connected and how information flows.
¢ Communicate Insights: Present complex relationships in an understandable way.

As datasets grow larger, traditional tools struggle with performance and complexity, making it challenging
for analysts to extract meaningful insights efficiently.

10.1.2 What Makes PyGraphistry Special?

PyGraphistry is a comprehensive Python library that simplifies working with larger graphs. It is known for:
e GPU Acceleration: Work with larger datasets visually or programatically

o Advanced Visualization: Rich out-of-the-box visual encodings (e.g., color, size, icon, badges), interactive
analysis features (e.g., zooming, cross-filtering, drilldowns, timebars), multiple layout algorithms.

o Seamless Integration: Works seamlessly with popular Python data science libraries like Pandas, cuDF,
and NetworkX, and integrates easily into notebooks, dashboard tools, web apps, databases, and other
tools

e GFQL dataframe-native graph query language: Run graph queries and analytics directly on dataframes,
with optional GPU acceleration, which gives scalable results without the usual infrastructure overhead.
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 Graphistry[AI]: With native support for GPU feature engineering, UMAP clustering, and embeddings,
quickly perform accelerated graph ETL, analytics, ML/AI, and visualization on large datasets.

e Multiple Interfaces: In addition to the PyGraphistry Python bindings, Graphistry provides REST
APIs, Node.js and React libraries, and Louie.AI for conversational analytics, making it accessible from
various platforms and languages.

10.1.3 Installation
10.1.3.1 Install PyGraphistry
pip install graphistry

This performs a minimal installation with dependencies limited to mostly just Pandas and PyArrow.

10.1.3.2 Install cuDF GPU DataFrames (Optional)

For GPU acceleration with DataFrames, install caDF via the https://rapids.ai/.

10.1.3.3 Register with PyGraphistry (Optional)

While most of PyGraphistry can run locally, use with a GPU visualization server requires an account on your
own self-hosted Graphistry server or on Graphistry Hub. If you do not have an account yet, create a free
GPU account at https://www.graphistry.com/get-started, or launch your own server.

Then, log in your PyGraphistry client:

import graphistry

graphistry.register(api=3, server='hub.graphistry.com', username='YOUR_USERNAME',
—password="'YOUR_PASSWORD ")

Replace with your actual server and credentials.

10.1.4 Loading Data Efficiently

The Python data science ecosystem supports connecting to most databases and file type types

Many users start with CSV, JSON, and SQL database. We often see teams adopt formats like Parquet and
Apache Arrow. Graphistry natively leverages these, so loading data with them can often be 10X+ faster
than typical libraries.

Example: Loading Parquet Data

import cudf
import graphistry

# Load the dataset using cuDF
df = cudf.read_parquet('data/honeypot.parquet')

print(df.head())

Alternatively, if you don’t have a GPU or cuDF, you can use Pandas:
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import pandas as pd
import graphistry

# Load the dataset using Pandas
df = pd.read_csv('https://raw.githubusercontent.com/graphistry/pygraphistry/master/demos/
—data/honeypot.csv')

print (df .head())

Sample Data Structure:

attackerIP victimIP victimPort vulnName count  time(max) time (min)
0 1.235.32.141 172.31.14.66 139.0 MS08067 (NetAPI) 6 1421433577 |
1421422669

1 105.157.235.22 172.31.14.66 445.0 MS08067 (NetAPI) 4 1422497735 |
1422494755

10.1.5 Creating a Basic Visualization

Let’s create a simple graph visualization using the honeypot data:
g = graphistry.edges(df, 'attackerIP', 'victimIP')
g.plot() # Make sure you called graphistry.register() above

Example visualization:

This will render an interactive graph where nodes represent IP addresses, and edges represent attacks.

10.1.6 Automatic GPU Acceleration
Note that the plot() step uploads the data to the Graphistry server for your server-GPU-accelerated
visualization session. This results in smoother interactions and faster rendering, even with large datasets.

Other times, PyGraphistry computes over data locally, such as with GFQL queries. GPU acceleration will be
automatically used if your environment supports GPU compute.

10.1.7 Adding Visual Encodings

PyGraphistry supports various visual encodings to represent different attributes in your data.

10.1.7.1 Example: Adding Color Encodings

Let’s add color encodings based on the vulnerability exploited.

# Plot with color encoding
g2 = gl.encode_edge_color(
'vulnName',
categorical_mapping={
'MS08067 (NetAPI)': 'red',

(continues on next page)
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(continued from previous page)

'OtherVuln': 'blue',
Y,
default_mapping='gray')

g2.plot )

Example visualization:

Now, edges are colored based on the type of vulnerability, helping you distinguish different attack types.

10.1.7.2 Advanced: Collections for layered highlights

Use collections when you want GFQL-driven subsets (nodes, edges, or subgraphs) to override base encodings.
This is useful for overlays like alerts or critical paths that take precedence over your normal color rules.

from graphistry import collection_set, n

collections = [

]

collection_set(
expr=n({"vip": True}),
name="VIP",
node_color="#FF8300",

g.collections(collections=collections, show_collections=True).plot()

See the Collections tutorial notebook and GFQL docs for full details.

10.1.8 Adjusting Sizes, Labels, Icons, Badges, and More

You can adjust further node and edge settings using data. Sample calls include:

bind(point_title=): Assign labels to nodes based on a column
encode_point_size(): Adjust node sizes based on a column
encode_point_icon(): Assign different icons to nodes based on a column
encode_point_badge(): Add badges to nodes based on a column

encode_point_weight (): Adjust node weights based on a column

Equivalent functions for edges: encode_edge_size(), encode_edge_icon(), encode_edge_badge ()

Additional settings, such as background colors and logo watermarks, can also be configured.
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10.1.9 Adding an Interactive Timebar

If your data includes temporal information, you can add a timebar to visualize changes over time.

# Ensure column has a datetime diype
edges['time'] = cudf.to_datetime(df['time(max)'], unit='s")
g = graphistry.edges(edges)

# Plot with time encoding: Graphistry automatically detects Arrow/Parquet native types
g.plot()

Example visualization:

The timebar appears as soon as the Ul detects datetime values, and enables you to interactively explore the
graph as it evolves over time.

10.1.10 Applying Force-Directed Layout

By default, PyGraphistry uses a force-directed layout. You can adjust its parameters:

# Adjust layout settings
g2 = gl.settings(url_params={'play': 7000, 'strongGravity': True, 'edgeInfluence': 2})
g2.plot )

Example visualization:

10.1.11 More Layout Algorithms

PyGraphistry offers additional layout algorithms of its own, and streamlines using layouts from other libraries,
so you can display your graph quickly and meaningfully.

For example, GraphViz layouts is known for its high quality for laying out small trees and directed acyclic
graphs (DAGs):

# pygraphistry handles format conversions behind-the-scenes
g2 = gl.layout_graphviz('dot')
g2.plot ()

Example visualization:

10.1.12 Static Image Export

For documentation, reports, or non-interactive use cases, export to static images with plot_static():

# Auto-displays inline in Jupyter, returns SVG object (.data for bytes)
g.plot_static()

# Save to file
g.plot_static(format='png', path='graph.png')

# With styling
g.plot_static(

(continues on next page)
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(continued from previous page)
graph_attr={'rankdir': 'LR', 'bgcolor': 'white'},
node_attr={'style': 'filled', 'fillcolor': 'lightblue'}

Works with any layout source (UMAP, ring, graphviz, manual x/y). For DOT or Mermaid text output:

dot_text = g.plot_static(engine='graphviz-dot')
mermaid_text = g.plot_static(engine='mermaid-code')

See the static rendering tutorial for styling options and complete examples.

10.1.13 Using UMAP for Dimensionality Reduction

For large datasets, you can use UMAP for dimensionality reduction to layout the graph meaningfully. UMAP
will identify nodes that are similar across their different attributes.

Special to PyGraphistry, PyGraphistry records and renders the similarity edges between similar entities. We
find this to be critical in practice for investigating results and using UMAP in analytical pipelines.

# Compute UMAP layout by clustering on some subset of columns
gl = graphistry.umap(X=['attackerIP', 'victimIP', 'vulnName'])
print('# similarity edges', len(gl._edges))

gl.plotO

Example visualization:

10.1.14 Query graphs with GFQL
GFQL, our dataframe-native graph query language, allows you to run optimized graph queries directly on
dataframes without the need for a separate graph database system.

Suppose you want to focus on attacks that started with the “MS08067 (NetAPI)” vulnerability at some
specific timestamp, and see everything 2 hops after:

g2 = gl.gfql([

nQ,
e(edge_query="vulnName == 'MS08067 (NetAPI)' & “time(max)~ > 1421430000"),
nQ),
e (hops=2)
D
g2.plot )

Example visualization:

This GFQL query filters the edges based on the vulnerability name and time, then returns the matching
nodes and edges for visualization.
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10.1.15 Utilizing Hypergraphs

PyGraphistry supports hypergraphs, which allow you to quickly visualize complex relationships involving
more than two entities.

Example: Visualizing Attacks as Hyperedges

hg = graphistry.hypergraph(df, ['attackerIP', 'victimIP', 'vulnName', 'victimPort'])
hg['graph'].plot ()

Example visualization:

This will represent each attack as a hyperedge connecting the attacker IP, victim IP, vulnerability name, and
port nodes.

10.1.16 Embedding Visualizations into Web Apps

You can embed PyGraphistry visualizations in web applications using additional SDKs like GraphistryJS.
The JavaScript client comes in two forms and provides further configuration hooks:
e Vanilla JavaScript: Use the GraphistryJS library to embed visualizations directly.

e React: Use the Graphistry React components for seamless integration.

10.1.17 Rendering Options

10.1.17.1 Inline Rendering

In Jupyter notebooks, you can render the visualization inline.

g.plot()

Example visualization:

10.1.17.2 URL Rendering

Alternatively, you can generate a URL to view the visualization in a separate browser tab.

url = g.plot(render=False)
print(£f"View your visualization at: {url}")

Example visualization:
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10.1.18 Next Steps

e 10 Minutes to Graphistry Visualization: Learn how to create more advanced visualizations.

e 10 Minutes to GFQL: Use GFQL to query and manipulate your graph data before visualization.
e Layout guide: Explore different layouts for your visualizations.

e Plugins: Discover more ways to connect to your data and work with your favorite tools.

e PyGraphistry API Reference

10.1.19 External Resources

o https://hub.graphistry.com/docs/ui/index/
o https://github.com/graphistry/graphistry-js: Node, React, and vanilla JS clients
o https://hub.graphistry.com/docs/api/: Work from any language

o https://hub.graphistry.com/docs/api/1/rest/url/#urloptions: Control visualizations via URL parame-
ters’

Happy graphing!

10.2 Install

Welcome to the PyGraphistry installation guide. Choose the section that best fits your needs:

10.2.1 Installation Guide - Quick Start

This quick start guide will help you install PyGraphistry and its essential dependencies to get you up and
running quickly.

10.2.1.1 Minimum System Requirements

Before installing PyGraphistry, ensure your system meets the following minimum requirements:
e Operating System: Windows, macOS, Linux, or any Python-capable environment
o Python Version: Python 3.8 or higher
o Hardware:
— CPU: 1 core
— Memory: 1 GB - in addition to regular OS requirements

— GPU: While optional, we recommend using a browser with WebGL enabled and a GPU, which is
most phones and laptops
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10.2.1.2 Installing PyGraphistry

Basic Installation

Install PyGraphistry using pip:

pip install graphistry

Importing and Version Check

Verify the installation by importing PyGraphistry and checking its version:

import graphistry
print (graphistry.__version__)

10.2.1.3 Log in to a Graphistry GPU Server

To use PyGraphistry’s visualization server, you need to connect to a Graphistry GPU server:
o Get an Account: Visit the https://www.graphistry.com/get-started page and choose:

— Graphistry Hub: For immediate access with no installation, use the public Graphistry Hub, which
includes free GPU accounts.

— Self-Host: Quick launch on AWS/Azure, or contact staff for on-premises options.

e Log in: Once you have an account, register in your Python environment:
import graphistry

graphistry.register(api=3, server='hub.graphistry.com', username='YOUR_USERNAME',
—password="'YOUR_PASSWORD')

Replace ‘YOUR_USERNAME’ and ‘YOUR__PASSWORD’ with your actual credentials.
When the command finishes without an exception, you have successfully connected to the server.

See the authentication guide for additional options such as logging into an organization, SSO, and using
API keys.

For additional authentication options, see the Login and Sharing guide.
Happy graphing!
10.2.2 Installation Guide - Extended

This extended guide provides detailed instructions for installing PyGraphistry, including optional configurations
for enhanced performance and functionality.
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10.2.2.1 GPU Mode System Requirements (Optional)

o Nvidia RAPIDS: PyGraphistry primarily aligns with Nvidia RAPIDS, so check their requirements for
your system:

— Volta generation GPUs or newer are the current Nvidia RAPIDS minimum requirement.
— cuDF: Required.
— cuML, cuGraph: Recommended.
o PyTorch: PyGraphistry[Al] further aligns with PyTorch for some of its more advanced methods.

Core Dependencies (Installed by Default)

PyGraphistry depends on a small set of standard CPU-based Python data science libraries such as pandas,
pyarrow, and numpy. If your system is missing these dependencies, they will get installed automatically.

10.2.2.2 Optional Dependencies

PyGraphistry supports a variety of optional dependencies to extend its functionality.

GPU Acceleration with RAPIDS

To enable GPU acceleration for DataFrames and graph analytics, install cuDF, cuML, and cuGraph from the
NVIDIA RAPIDS suite.

Follow the instructions at the https://rapids.ai/start.html.

Additional Optional Dependencies

Many of the following can be used in both CPU mode and GPU mode.
e Al Libraries:

— torch (1GB+): PyTorch and related libraries for advanced AI methods in the PyGraphistry Al
packages.

Install with:
pip install graphistryl[ai]
e Graph Libraries:

— networkz: Integration with NetworkX graphs.
Install with:

pip install graphistry[networkx]

— dgraph: Support for igraph graphs.
Install with:

pip install graphistry[igraph]
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— pygraphviz: Rendering graphs with Graphviz layouts.
Install with:

pip install graphistry[pygraphviz]
e Graph Databases and Protocols:

— gremlinpython: Working with Gremlin graph databases.
Install with:

pip install graphistry[gremlin]
— neo4j, neotime: Connecting to Neo4j via the Bolt protocol.
Install with:
pip install graphistry[bolt]
o Data Formats:

— openpyxl, zlrd: Reading NodeXL files.
Install with:

pip install graphistry[nodexl]

e Machine Learning and Al:

— umap-learn, dirty-cat, scikit-learn: For dimensionality reduction and clustering.

Install with:

pip install graphistry[umap-learn]

— scipy, dgl, torch<2, sentence-transformers, faiss-cpu, joblib: Advanced Al functionalities.
Install with:
pip install graphistryl[ai]
e Jupyter Support:

— ipython: Enhanced Jupyter notebook integration.
Install with:

pip install graphistry[jupyter]

Installing Multiple Extras

You can install multiple extras by listing them separated by commas:

pip install graphistry[networkx,umap-learn]

10.2. Install

31



PyGraphistry Documentation, Release 0.56.0+28.gf08c458

Installing All Optional Dependencies

To install all optional dependencies (not generally recommended due to size and potential conflicts):

pip install graphistry[all]

10.2.2.3 Common Questions

Do | Need a Server?

e No, you can run GFQL and other PyGraphistry CPU and GPU components locally. To use the full
visualization capabilities, you do need access to a Graphistry server.

e Options:
— Graphistry Hub: Use the public Graphistry Hub at https://hub.graphistry.com/.

— Self-Hosted Server: Set up your own Graphistry server by following the deployment instructions
in the https://github.com/graphistry/graphistry-cli.

Can | Use PyGraphistry Without GPU Support?

e Yes, PyGraphistry can be used without GPU support.

e GPU Acceleration: To leverage GPU acceleration, install optional GPU libraries like cuDF and have
compatible hardware.

What Are the Benefits of Installing Optional Dependencies?

e Enhanced Functionality: Support for different graph formats, advanced analytics, machine learning,
and integration with various tools and databases. For example, for visualization users needing careful

layout of small trees, we recommend pygraphviz, while for users of big GFQL workloads, we recommend
RAPIDS.

o Customization: Install only what you need for your specific use case.

How Do | Install Development Dependencies?

For contributors and developers who wish to work on PyGraphistry itself, we recommend using Docker, or
for native development:

o Install with:

pip install graphistry[dev]

e Includes: Testing tools, documentation tools, and other development dependencies like ruff, pytest,
sphinz, etc.
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10.2.2.4 References

o PyGraphistry GitHub Repository: https://github.com/graphistry/pygraphistry
o Graphistry Get Started: https://www.graphistry.com/get-started

o Graphistry CLI Admin Guide: https://github.com/graphistry/graphistry-cli

o NVIDIA RAPIDS Installation Guide: https://rapids.ai/start.html

o Graphistry Documentation: https://hub.graphistry.com/docs/

Happy graphing!

10.2.3 Using a Server with PyGraphistry

While PyGraphistry offers robust functionalities out of the box, leveraging a server enhances its capabilities,
especially for GPU-accelerated visualizations and remote operations. This guide helps you decide whether to
use PyGraphistry without a server or to set up a server using various available options.

10.2.3.1 Using PyGraphistry Without a Server
For most use cases, PyGraphistry can operate seamlessly without the need for a dedicated server. This setup
is ideal for:

e Local Data Visualization: Create and interact with visualizations directly within your local environment.

o Basic Graph Analytics: Perform standard graph operations and analyses without the overhead of server
management.

e Development and Testing: Ideal for developers building and testing applications that utilize Py-
Graphistry.

Note: Without a server, advanced features like GPU-accelerated visualizations and certain remote capabilities
will not be available.

10.2.3.2 Using a Graphistry Server

To unlock the full potential of PyGraphistry, especially for GPU-accelerated visualizations and scalable
remote operations, consider setting up a Graphistry server. Below are the available options to get started:

Graphistry Hub

Graphistry Hub offers a managed solution with the following benefits:
o Ease of Use: No installation required; get started immediately.
e Free Cloud GPU Tier: Access free GPU resources for accelerated visualizations.
e Scalability: Automatically scales with your project needs.
Getting Started with Graphistry Hub:
o Visit the https://www.graphistry.com/get-started page.

e Choose Graphistry Hub to create an account and start using the service without any infrastructure
setup.
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Cloud Marketplace Deployments

Deploying Graphistry on cloud platforms like AWS and Azure provides flexibility and control over your server
environment.

AWS Marketplace

¢ Quick Deployment: Launch Graphistry with pre-configured settings optimized for AWS.

o Integration: Seamlessly integrate with other AWS services for enhanced functionality.
Deploy on AWS:

o Navigate to the https://aws.amazon.com/marketplace/ and search for “Graphistry.”

e Follow the deployment instructions to set up your Graphistry server on AWS.

Azure Marketplace

e Azure Integration: Leverage Azure’s robust infrastructure and services.
o Scalable Resources: Adjust resources based on your project’s demands.
Deploy on Azure:
o Visit the https://azuremarketplace.microsoft.com/ and search for “Graphistry.”

e Follow the provided steps to deploy Graphistry on Azure.

Kubernetes and Docker-Compose Distributions

For organizations preferring containerized deployments, Graphistry offers support for Kubernetes and
Docker-Compose.

Kubernetes

e Orchestration: Manage containerized applications with Kubernetes for scalability and reliability.

e Customization: Tailor the deployment to fit your infrastructure and scaling requirements.
Deploy with Kubernetes:

o Access the Kubernetes deployment guides at the https://github.com/graphistry/graphistry-cli.

e Follow the instructions to deploy and manage your Graphistry server on a Kubernetes cluster.

34 Chapter 10. Indices and tables



PyGraphistry Documentation, Release 0.56.0+28.gf08c458

Docker-Compose

o Simplicity: Ideal for smaller deployments or development environments.
¢ Quick Setup: Deploy Graphistry using Docker-Compose with minimal configuration.
Deploy with Docker-Compose:
o Refer to the https://github.com/graphistry/graphistry-cli for Docker-Compose setup instructions.

e FExecute the provided Docker-Compose files to launch your Graphistry server locally or on a server.

10.2.3.3 Choosing the Right Option

e For Beginners or Quick Setup: Use Graphistry Hub for a hassle-free experience.

o For Enterprise or Scalable Needs: Deploy via AWS or Azure Marketplace to leverage cloud infrastruc-
ture.

e For Containerized Environments: Opt for Kubernetes or Docker-Compose to integrate with your
existing container orchestration workflows.

Happy graphing!

10.3 Login and Share

PyGraphistry streamlines working with optional Graphistry server capabilities such as GPU-accelerated
visual analytics, sharing visualizations, simplifying graph pipelines, GFQL compute endpoints, and sharing
GPU resources.

Server interactions are typically by first logging in (graphistry.register()) and then sending data, such
as via ¢.plot(). For multi-tenant applications or concurrent processing, use isolated client instances
(graphistry.client()) to safely serve multiple users.

You can set access control policies on all of your uploaded data via graphistry.privacy(). Read on for more on
both.

10.3.1 API authentication to Graphistry servers

graphistry.register() is the global method to authenticate your Graphistry client. It sets up your API
credentials, specifies the server to connect to, and configures authentication settings. This function should be
called before making any Graphistry API calls that use the server such as .plot().

Underneath, it manages use of JWT session tokens over the Graphistry REST API. Likewise, it streamlines
using advanced optional modes such as SSO.
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10.3.1.1 Basic Usage
To register, import Graphistry and call graphistry.register():
import graphistry

# Register with default Graphistry Hub using username/password
graphistry.register(api=3, username="my_username", password='"my_password")

By default, this connects to Graphistry Hub (hub.graphistry.com) using the hitps protocol and sets api=3 for
the latest API version. You can override the server, authentication details, and other settings as needed.

10.3.1.2 Core Concepts

Personal Accounts vs Organizational Accounts

e Personal Accounts: Meant for individual use, typically on Graphistry Hub.

¢ Organizational Accounts: Managed with roles and permissions, often in an enterprise context.

user_info = graphistry.user()
print (user_info.get("organization")) # Returns organization info or None

Server Configuration

o Default Server: By default, graphistry.register() connects to the Graphistry Hub, including the free
GPU tier for visual analytics.

e Custom Server: If using a private deployment, specify the server argument to connect to your custom
server.

# Connect to a custom server
graphistry.register(
api=3,
server="my_custom_graphistry_server.com",
username="my_username",
password="my_password"

Protocol Configuration

o TLS (HTTPS): Communication uses https by default for secure communication.

o Non-TLS (HTTP): If your server doesn’t support TLS, set the protocol parameter to “http”.

# Use HTTP protocol without TLS
graphistry.register(
api=3,
protocol="http",
server="my_custom_graphistry_server.com",
username="my_username",

(continues on next page)
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password="my_password"

Authentication Methods

graphistry.register() supports several authentication methods:

1. Username & Password:

graphistry.register(api=3, username="my_username", password='"my_password")

2. Personal Key ID & Secret (for scripts or automation):
graphistry.register(api=3, personal_key_id="my_key_id", personal_key_secret=
—"my_key_secret")

3. Single Sign-On (SSO) (for enterprise users):
graphistry.register(api=3, idp_name="my_idp_name", sso_opt_into_type=

—"browser")

SSO authentication options: sso__opt_into_type can be “browser”, “display”, or None (default
is print).

Routing Configuration

e Server Routing: By default, server API and browser UI requests route through the same server.

e Custom Browser Routing: Override browser routing via client_protocol _hostname.

# Override browser routing
graphistry.register(
api=3,
server="my_api_server.com",
username="my_username",
password="my_password",
client_protocol_hostname="https://my_ui_server.com"

10.3.1.3 Advanced Features

JWT Session Handling

graphistry.register() establishes a JWT session after authentication. The session token is managed automati-
cally for future API calls.
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Retrieving the Current JWT Token

To retrieve the current JWT token, you can use the following command after registering:

# Get the current JWT token
current_token = graphistry.api_token()
print (current_token)

The token is automatically refreshed as needed during the session.

10.3.1.4 Detailed Parameter Reference

o username (Optionalfstr]): Your Graphistry account username.
o password (Optional[str/): Your Graphistry account password.
o personal_key_id (Optional[str]): Your personal key ID for secure access.
o personal_key_secret (Optionalfstr]): Corresponding personal key secret.

o server (Optionalfstr/): The URL of the Graphistry server to connect to (e.g., hub.graphistry.com or a
custom server).

o protocol (Optional[str]): The protocol to use (https or hitp), defaults to https.

o api (Optionalfint]): The API version to use (always set to 3).

o client_protocol_hostname (Optionalfstr]): Overrides the browser protocol/hostname.

o org_name (Optionalfstr/): Organization name for SSO authentication.

o idp_name (Optionalfstr]): Identity Provider (IdP) for SSO.

o sso_opt_into_type (Optionalfstr]): How to display the SSO URL (“browser”, “display”, or None).

10.3.1.5 Examples

Register with Username and Password

import graphistry

graphistry.register(
api=3,
username="my_username",
password="my_password"
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Register with Personal Key ID and Secret

import graphistry

graphistry.register(
api=3,
personal_key_id="my_key_id",
personal_key_secret="my_key_secret"

Register with SSO (Organization with Specific IdP)

import graphistry

graphistry.register(
api=3,
org_name="my_org_name",
idp_name="my_idp_name",
sso_opt_into_type="browser"

Register with Custom Server and Protocol

import graphistry

graphistry.register(
api=3,
protocol="http",
server="my_custom_server.com",
username="my_username",
password="my_password"

Register with Custom Browser Routing

import graphistry

graphistry.register(
api=3,
server="my_api_server.com",
username="my_username",
password="my_password",
client_protocol_hostname="https://my_ui_server.com"

10.3. Login and Share
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10.3.1.6 Best Practices

o Security: Always use secure protocols (hitps) and validate certificates.
e Authentication: Use personal key_id and personal key secret for automation.
¢ SSO: For organizations, ensure correct org_name and, if needed, idp_name.

e Session Management: The library handles session tokens automatically; ensure safe credential handling
when enabling memory storage.

10.3.1.7 Troubleshooting

e Connection Errors: Check the server and protocol parameters and ensure your network allows access.

Authentication Failures: Verify credentials. For SSO, ensure org name and idp_name are correct.

SSL Issues: Validate that the server certificate is valid or consider disabling SSL validation (certifi-
cate_validation=False), though not recommended.

10.3.2 Concurrency & Multi-tenancy

To safely use pygraphistry in concurrent and multitenant settings, use client objects. Use of top-level calls
like register() and plot() are unsafe in these settings as they use global variables.

Client objects automatically isolate session state like graphistry server and database tokens. Each client and
derived plottable objects are safe for use within a single concurrency context like a thread or event loop, and
you can have multiple in different threads and event loops.

10.3.2.1 Creating Client Objects

import graphistry

# Create independent client instances
alice_g = graphistry.client()
alice_g.register(api=3, username='alice', password='pw')

bob_g = graphistry.client()
bob_g.register(api=3, username='bob', password='pw')

10.3.2.2 Multi-tenant Example

Different users can work with their own isolated sessions:
import graphistry

# Alice's client with her credentials and settings

alice_g = graphistry.client()

alice_g.register(api=3, username='alice', password='alice_pw')
alice_g.privacy(mode="'public')

# Bob's client with his credentials and settings

(continues on next page)
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bob_g = graphistry.client()
bob_g.register(api=3, username='bob', password='bob_pw')
bob_g.privacy(mode="'org"')

# Each client creates isolated plottables
alice_plot = alice_g.edges(alice_data).plot(render=False)
bob_plot = bob_g.edges(bob_data) .plot(render=False)

10.3.2.3 Multiple Servers Example

Connect to different Graphistry servers (e.g., staging vs production):

import graphistry

# Production server client
prod_g = graphistry.client()
prod_g.register(
api=3,
server='prod.graphistry.com',
username='user',
password="'pw'

# Staging server client
staging_g = graphistry.client()
staging_g.register(
api=3,
server='staging.graphistry.com',
username='user',
password='pw'

# Use different servers for different purposes
prod_url = prod_g.edges(production_data) .plot(render=False)
staging_url = staging_g.edges(test_data).plot(render=False)

10.3.2.4 Multi-threaded Example

Each thread should use its own client instance:

import graphistry
import threading

def process_user_data(username, password, data):
# Each thread creates its own client
g = graphistry.client()
g.register(api=3, username=username, password=password)

# Process and plot data
url = g.edges(data) .plot(render=False)

(continued from previous page)

(continues on next page)
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return url

# Launch threads with separate clients
threads = []
for user_info in users:
t = threading.Thread(
target=process_user_data,
args=(user_info['username'], user_info['password'], user_info['data'])
)
threads.append (t)
t.start()

# Wait for all threads to complete
for t in threads:
t.join()

10.3.2.5 Transferring Plottables Between Clients

You can transfer ownership of a plottable from one client to another:
import graphistry

# Create plottable with Alice's client

alice_g = graphistry.client()

alice_g.register(api=3, username='alice', password='alice_pw')
g = alice_g.edges(data)

# Transfer to Bob's client

bob_g = graphistry.client()

bob_g.register(api=3, username='bob', password='bob_pw')
g_bob = bob_g.set_client_for(g)

# Now the plottable uses Bob's credentials and settings
url = g_bob.plot(render=False)

10.3.2.6 Performance Considerations

o Creating a client requires an authentication round trip, unless you set the JWT token manually

e Fach plot() call may refresh authentication tokens
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10.3.3 Sharing and Access Control

Graphistry provides powerful tools for visualizing and sharing graph data securely. Un-
derstanding how to manage privacy settings and share visualizations appropriately is es-
sential for collaborative work and data security. This guide will help you understand

how to control privacy settings using the Graphistry API. For more examples, see the
https://github.com/graphistry /pygraphistry /blob/master /demos/more__examples/graphistry_ features/sharing_ tutorial.ipynt

10.3.3.1 Overview of Privacy Settings

You have full control over who can view or edit your visualizations. By default, Graphistry visualizations are
public but unlisted, meaning you need to have been given the secret ID of the visualization to know where it
is, but do not need to log in to see it. Privacy settings can be adjusted when you create a plot using the
plot() method.

Key privacy levels include:
e Private: Only you can view the visualization.
o Organization (" ”org”"): Anyone in your organization can view the visualization.

o Public (unlisted): Anyone with the link can view the visualization. Graphistry does not make the list
of visualizations public, so this os the equivalent of the unlisted privacy mode in many platforms.

o Custom Sharing: Share with individual users (requires additional configuration).

When sharing with others, you may also configure settings such as viewer vs editor.

10.3.3.2 Getting Started with Privacy: Public (unlisted)

Before adjusting privacy settings, ensure you have registered with Graphistry:
import graphistry
graphistry.register(api=3, username='my_username', password='my_password')

By default, any plot you create is public (unlisted), meaning others will not know about your visualization,
but if you share a link to it, they can see it without logging in.

10.3.3.3 Creating a Private Visualization

You can set a visualization to a stricter mode by calling graphistry.privacy():

graphistry.privacy()

# Sample data

edges = pd.DataFrame ({
'SrC': [IAI’ IBI’ lcl],
ldst|: [IBI’ ICI’ lAl]

b

# Create a private plot
plot_url = graphistry.edges(edges, 'src', 'dst').plot(render=False)

(continues on next page)
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print (f"Private visualization URL: {plot_url}")
If you are logged into your personal account, only you can access this plot. If you are logged into an

organization, the visualization will be private to organization members. When anyone else obtains the URL,
they won’t be able to view it until you adjust the privacy settings.

10.3.3.4 Sharing Visualizations Within Your Organization

To share a visualization with members of your organization:
graphistry.privacy(mode='organization')

# Create an organization-shared plot
plot_url = graphistry.edges(edges, 'src', 'dst').plot(render=False)

print (f"Organization-shared visualization URL: {plot_url}")

Now, anyone within your organization who has access to Graphistry can view the plot using the provided
URL.

10.3.3.5 Making Visualizations Public
To make a visualization accessible to anyone with the link:
graphistry.privacy(mode='public')

# Create a public plot
plot_url = graphistry.edges(edges, 'src', 'dst').plot(render=False)

print (f"Public visualization URL: {plot_url}")

This setting is useful when sharing with external collaborators or embedding visualizations in public websites.

10.3.3.6 Controlling Edit Permissions

By default, shared visualizations are editable by same-org members. To allow others to edit or interact with
the visualization settings, or set to read-only, you can reconfigure the policy:

VIEW '10'
EDIT '20'
graphistry.privacy(mode='organization', mode_action=EDIT)

# Allow others to edit the plot
plot_url = graphistry.edges(edges, 'src', 'dst').plot(render=False)

print (f"Editable visualization URL: {plot_url}")
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10.3.3.7 Understanding Privacy Levels

o Private: Only accessible to the creator.
o Organization (*”org”"): Accessible to all users within your Graphistry organization.

e Public: Unlisted in any public index, but accessible to anyone with the link. Use cautiously, as this
allows broad access.

e Custom: Advanced configurations for sharing with specific users.

10.3.3.8 Best Practices for Data Privacy

¢ Use Organization Sharing for Internal Collaboration: Keeps data within your company’s control.

e Limit Public Sharing: Only make visualizations public if the data is non-sensitive and intended for
broad distribution.

e Regularly Review Shared Visualizations: Periodically check which visualizations are shared and adjust
privacy settings as needed.

o Use Secure Methods for Sharing Links: When sharing URLSs, use secure channels to prevent unauthorized
access.

10.3.3.9 Advanced Features

Look at the documentation and tutorial for individual parameters for more advanced usage modes:

e Invite individual users, including with optional notification emails, using parameters invited users and
notify

» Use nested privacy settings (g2 = gI.privacy())

10.3.3.10 Additional Resources
For more detailed examples and advanced features, refer to the Graphistry Sharing Tutorial available in the
official documentation or GitHub repository.
o Sharing Tutorial Notebook: https://github.com/graphistry/pygraphistry/blob/master/demos/more__examples/graphistry__
This tutorial covers topics such as:
e Creating custom share links
e Embedding visualizations in web applications
o Using access tokens for secure sharing

e Advanced privacy configurations
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10.3.3.11 Conclusion
Managing privacy and sharing settings in Graphistry is straightforward and flexible. By understanding and
utilizing these features, you can securely collaborate with others while maintaining control over your data.
Remember to:

e Choose the appropriate privacy level for your needs.

e Be cautious when making visualizations public.

e Regularly audit your shared visualizations.

o Use graphistry.privacy() to stay informed about your data handling,.

10.4 Visualize

We recommend getting started with 710 Minutes to PyGraphistry, 10 Minutes to Graphistry Visualization,
and the layout guide. For advanced, subset-based coloring, see Layout settings and the Collections tutorial
notebook.

For static image export (documentation, reports), see the static rendering tutorial.

See also:

10.4.1 10 Minutes to Graphistry Visualization

This guide covers core visualization topics like the difference between uploading and viewing graphs, how the
client/server architecture works, and how to use PyGraphistry’s fluent API to create powerful visualizations
by combining ideas like encodings, layouts, and settings. Finally, we overview how to embed visualizations
into different workflows.

10.4.1.1 Key Concepts

o Client/Server Architecture

e Fluent API Style

e Shaping Your Data

o Layouts

e Node & Edge Encodings

e Global URL settings

o Plotting: Inline and URL Rendering

e Additional Resources
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Client/Server Architecture: Uploading vs. Serving vs. Viewing

PyGraphistry uses a client-server model. By separating the uploader, server, and viewer, we can achieve
better performance, new capabilities, and a variety of usage modes.

This split architecture allows scalable, high-performance visualization for even the largest datasets.

Upload Client: In your local environment, you can shape data and call the Graphistry API to upload it

to a server (self-hosted or https://www.graphistry.com/get-started).

Visualization Server: The server processes the data using GPU acceleration to handle large graphs.

Visualization Client: The graph is then explored in your browser, where interactions like zooming and

filtering are handled smoothly by using local and remote GPU resources as appropriate.

Fluent API Style

PyGraphistry uses a fluent style API, which means that methods can be chained together. This allows for
concise and readable code without an extensive setup:

gl
g2
g3

g3.

= graphistry.edges(df, 'src', 'dst')
= gl.nodes(df2, 'n')

= g2.encode_point_size('score')
plot O

# As shorter fluent lines
g = graphistry.edges(df, 'src', 'dst').nodes(df2, 'n')
g.encode_point_size('score') .plot()

This approach lets you layer operations as needed, keeping code light and intuitive.

10.4.1.2 Shaping Your Data

PyGraphistry supports flexible shaping of your graph data:

o “.edges()" & '.nodes()": Define edges between entities and optional node attributes

# df[['src', 'dst', ...]]
graphistry.edges(df, 'src', 'dst').plot()

# ... +df2[['n', ...]]
graphistry.edges(df, 'src', 'dst').nodes(df2, 'n').plot()
Example visualization:

Hypergraph: Use multiple columns for nodes for more complex visualizations

# df[['actor', 'event', 'location', ...J]
hg = graphistry.hypergraph(df, ['actor', 'event', 'location'])
hg['graph'] .plot()

UMAP: Dimensionality reduction & embedding visualization tool based on row similarity

# df[['score', 'time', ...]]
graphistry.nodes(df) .umap(X=['score', 'time']).plot()

10.4. Visualize
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These methods ensure you can quickly load & shape data and move into visualizing.

10.4.1.3 Layouts

PyGraphistry’s Layout catalog provides many options, covering:

e Live Layout: Graphistry performs GPU-accelerated force-directed layouts at interaction time. You can
adjust settings, such as gravity, edge weight, and initial clustering time:

g.settings(url_params={'play': 7000, 'info': Truel}).plot()

¢ PyGraphistry Layouts: PyGraphistry ships with special layouts unavailable elsewhere and that work
with the rendering engine’s special features:

g.time_ring_layout('time_col') .plot()
e Plugin Layouts: Integrated use of external libraries for specific layouts:
— Graphviz for hierarchical and directed layouts such as the "dot" engine

— cuGraph for GPU-accelerated FA2, a weaker version of Graphistry’s live layout

— idgraph for CPU-based layouts, similar to GraphViz and with layouts that focus more on medium-
sized social networks

10.4.1.4 Static Graphviz render (for docs/notebooks)

When you need a quick static image without an interactive client, render directly with Graphviz. plot_static
auto-displays in Jupyter and returns an SVG/Image object (use .data for raw bytes):

# Auto-displays inline in Jupyter notebooks
g.plot_static(format='svg', max_nodes=200, max_edges=400)

Example visualization (static):

10.4.1.5 Text-only outputs

Emit DOT or Mermaid DSL for downstream rendering or embedding;:

dot_text = g.plot_static(engine='graphviz-dot', reuse_layout=True)
mermaid_text = g.plot_static(engine='mermaid-code', reuse_layout=False)

Example DOT output:

digraph G {
a —> b;
b > c;
a —> txi;
}

Example Mermaid output:
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graph LR
a-—>b
b-->c
a -—> txi

o External Layouts: Pass in x, y columns, such as from your own edits, external data, or external ML/AI

packages:

# nodes_df[['z', 'y', 'n',
g = graphistry.edges(e_df,
g2 = g.settings(url_params={'play': 0}) # skip initial loadtime layout

g2.plot ()

10.4.1.6 Node & Edge Encodings

o odlJ]

IS',

'd") .nodes(nodes_df,

lnl)

You can encode your graph attributes visually using colors, sizes, icons, and more:

e Direct Encoding: Set attributes like color directly on nodes or edges.

g.encode_point_color('type', categorical_mapping={'A':

—mapping="'gray') .plot ()

Example visualization:

Example visualization (static):

'red', 'B': 'blue'}, default_

o Categorical & Continuous Mappings: Handle both discrete and continuous data:

g.encode_point_color('score', ['blue', 'yellow', 'red'], as_continuous=True).plot()

¢ Encodings List: Beyond colors, you can also adjust edge thickness, node icon, and add badges using the

following methods:

— Points:

* graphistry.
* graphistry.
* graphistry.
* graphistry.

— Edges:

* graphistry.
* graphistry.
* graphistry.

PlotterBase.
PlotterBase.
PlotterBase.
PlotterBase.

PlotterBase.
PlotterBase.

PlotterBase.

PlotterBase.
PlotterBase.
PlotterBase.
PlotterBase.

PlotterBase
PlotterBase

PlotterBase.

encode_point_badge ()
encode_point_color()
encode_point_icon()

encode_point_size()

.encode_edge_badge ()

.encode_edge_color()

encode_edge_ticon()

 Collections (advanced coloring): Define subsets using GFQL AST helpers and color them consistently:

from graphistry import collection_set, n

= [

collections

collection_set(

expr=n({"subscribed_to_newsletter":

name="Subscribers",

True}),

(continues on next page)
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node_color="#32CD32",

]

g.collections(collections=collections, show_collections=True).plot()

See Layout settings and the Collections tutorial notebook. Tip: order matters (earlier collections override
later ones) and intersections require set IDs.

e Bind: Simpler data-driven settings are done through graphistry.PlotterBase.PlotterBase.bind():
g.bind(point_title='my_node_title_col')

Where:

bind(source=None, destination=None, node=None, edge=None,
edge_title=None, edge_label=None, edge_color=None, edge_weight=None,
edge_size=None, edge_opacity=None, edge_icon=None,
edge_source_color=None, edge_destination_color=None,
point_title=None, point_label=None, point_color=None, point_weight=None,
point_size=None, point_opacity=None, point_icon=None, point_x=None, point_y=None

10.4.1.7 Global URL settings

Graphistry visualizations are highly configurable via URL parameters. You can control the look, interaction,
and data filters:

g.settings(url_params={'play': 7000, 'info': Truel}).plot()

For a complete list of parameters, refer to the https://hub.graphistry.com/docs/api/1/rest/url/#urloptions/.

10.4.1.8 Plotting: Inline and URL Rendering

Once you're ready to visualize, use .plot() to render:

o Inline Plotting: Directly embed interactive visualizations in your notebook or Python environment:

g.plot()

e URL Rendering: Get a sharable and embeddable URL to view in the browser:

url = g.plot(render=False)
print(f"View your graph at: {url}")

You can further control the embeded visualization using URL parameters and JavaScript
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Static Image Export

For non-interactive outputs (documentation, reports, presentations), use plot_static():

# Quick static SVG (auto-displays in Jupyter)
g.plot_static()

# With styling

g.plot_static(
graph_attr={'rankdir': 'LR', 'bgcolor': 'white'},
node_attr={'style': 'filled', 'fillcolor': 'lightblue'}

# Save to file
g.plot_static(format='png', path='graph.png')
Works with any layout source (UMAP, ring, graphviz, or manual x/y positions).

See the static rendering tutorial for styling options, output formats, and complete examples.

10.4.1.9 Next Steps

e 10 Minutes to GFQL: Use GFQL to query and manipulate your graph data before visualization.
e Layout guide: Explore different layouts for your visualizations.

e Plugins: Discover more ways to connect to your data and work with your favorite tools.

e Layout catalog: Dive deeper into the layout options available in PyGraphistry.

e PyGraphistry API Reference

10.4.1.10 External Resources

To dive deeper into graph analytics and visualizations, check out the following resources:
o https://www.graphistry.com/get-started
o https://github.com/graphistry/graphistry-js
o https://github.com/graphistry/pygraphistry

 https://join.slack.com/t/graphistry-community /shared__invite/zt-53ik36w2-
fpPOIbjbk7IJuVFIRSnr6g

Happy graphing!
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10.4.2 Ul Guide

Head over to the Graphistry Ul guide for a variety of walkthroughs, including:
o https://hub.graphistry.com/docs/ui/index/: How to navigate the Graphistry Ul
o https://hub.graphistry.com/docs/ui/basics/: Drilling down with filters and exclusions

o https://hub.graphistry.com/docs/ui/histograms/: Analyze attributes and manipulate colors, sizes,
filters, and more

o https://hub.graphistry.com/docs/ui/tips/: Selections to analyze data and work across tools more easily

10.4.3 Maps & Geographic Visualization

PyGraphistry provides multiple approaches for visualizing geographic data, from simple latitude/longitude
coordinates to interactive Kepler.gl maps.

10.4.3.1 Overview

Choose the right approach for your use case:
1. Latitude/Longitude Bindings - Automatic server-side geographic layout
2. Mercator Layout - Client-side projection for local analysis

3. Kepler.gl Integration - Full-featured interactive maps with layers and styling

10.4.3.2 Latitude/Longitude Bindings

The simplest approach: bind your lat/lon columns and let Graphistry handle the rest.
When to use:

o You have latitude/longitude data

e You want automatic geographic visualization

e You don’t need custom projections

Basic Usage

import graphistry
import pandas as pd

# Nodes with geographic coordinates

cities = pd.DataFrame ({
"city": ["NYC", "LA", "London", "Paris", "Tokyo"],
"latitude": [40.7128, 34.0522, 51.5074, 48.8566, 35.6762],
"longitude": [-74.0060, -118.2437, -0.1278, 2.3522, 139.6503]

b

# Edges between cities
flights = pd.DataFrame({
"origin": ["NYC", "LA", "London", "Paris"],

(continues on next page)
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"destination": ["LA", "London", "Tokyo", "NYC"]
1)

# Bind lat/lon columns

g = (graphistry
.nodes(cities, "city")
.edges(flights, "origin", "destination")
.bind(point_latitude="latitude", point_longitude="longitude")
.layout_settings(play=0))

g.plot ()

Graphistry automatically applies server-side map layout when geographic bindings are set.

Default bindings: The default point_latitude and point_longitude bindings are "latitude" and
"longitude", so explicit binding is not necessary if your columns use these names.

See Also

e 10 Minutes to Graphistry Visualization
e API: graphistry.PlotterBase.PlotterBase.bind()

10.4.3.3 Mercator Layout

Convert lat/lon to 2D Mercator projection coordinates locally.
When to use:

e You need projected coordinates for local analysis

e You want to export coordinates to other tools

o You need GPU-accelerated projection (cuDF support)

Basic Usage

import graphistry
import pandas as pd

cities = pd.DataFrame ({
"id": ["NYC", "LA", "London"],
"latitude": [40.7128, 34.0522, 51.5074],
"longitude": [-74.0060, -118.2437, -0.1278]
1))

# Apply Mercator projection
g = graphistry.nodes(cities, "id").mercator_layout()

# Coordinates now in "z" and "y" columns
print(g._nodes[["id", "x", "y"11)
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Custom Column Names

cities = pd.DataFrame ({
"id": ["NYC", "LA", "London"],
"lat": [40.7128, 34.0522, 51.5074],
"lon": [-74.0060, -118.2437, -0.1278]
b

g = (graphistry
.nodes(cities, "id")

.bind(point_latitude="lat", point_longitude="lon")

.mercator_layout())

Scaling Options

Scaled mode (default): Optimized for Graphistry visualization

g = g.mercator_layout(scale_for_graphistry=True)

Unscaled mode: Standard Web Mercator (EPSG:3857) with Earth radius ~6,378,137 meters for geographic

accuracy

g = g.mercator_layout(scale_for_graphistry=False)

GPU Acceleration

Mercator layout automatically uses GPU acceleration (CuPy) when available:

import cudf
import graphistry

# cuDF DataFrame
cities_gpu = cudf.DataFrame ({
"id": ["NYC", "LA", "London"],
"latitude": [40.7128, 34.0522, 51.5074],
"longitude": [-74.0060, -118.2437, -0.1278]
1))

# Automatically uses GPU-accelerated projection

g = graphistry.nodes(cities_gpu, "id") .mercator_layout()
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See Also

o API: Mercator Layout API

10.4.3.4 Kepler.gl Integration

Full-featured interactive maps with multiple layers, styling, and native Kepler.gl controls.
When to use:

e You want rich interactive map visualizations

¢ You need fine-grained control over map styling

e You're visualizing geographic regions (countries, states)

¢ You need multiple map layers with different visualizations
What it provides:

o Full Kepler.gl passthrough: Direct access to all native Kepler layers and configurations

o Graphistry dataset shortcuts: Simplified dataset creation from Graphistry nodes, edges, and geographic
data

o Type-safe configuration: Use KeplerDataset, KeplerLayer, and KeplerEncoding classes

Quick Start

import graphistry
from graphistry import KeplerLayer
import pandas as pd

cities = pd.DataFrame ({
"id": ["NYC", "LA", "London"],
"latitude": [40.7128, 34.0522, 51.5074],
"longitude": [-74.0060, -118.2437, -0.1278]
b

g = (graphistry
.nodes(cities, "id")
.bind(point_latitude="latitude", point_longitude="longitude")
.encode_kepler_dataset(id="cities", type="nodes")
.encode_kepler_layer (KeplerLayer ({
"id": "city-points",
"type": "point",

"config": {
"dataId": "cities",
"columns": {"lat": "latitude", "lng": "longitude"},

"visConfig": {"radius": 10, "opacity": 0.8}
}
19))
.layout_settings(play=0))

g.plot )
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Point Layers

Visualize nodes as points on a map with explicit layer configuration:

cities = pd.DataFrame ({
"city": ["NYC", "LA", "London", "Paris", "Tokyo"],
"latitude": [40.7128, 34.0522, 51.5074, 48.8566, 35.6762],
"longitude": [-74.0060, -118.2437, -0.1278, 2.3522, 139.6503]
b

g = (graphistry
.nodes(cities, "city")
.encode_kepler_dataset(id="nodes", type="nodes", label="Cities")
.encode_kepler_layer (KeplerLayer ({
"id": "node-layer",
"type": "point",
"config": {
"dataId": "nodes",
"label": "Cities",
"color": [255, 0, 0],

"columns": {"lat": "latitude", "lng": "longitude"}
}
1))
.layout_settings (play=0))
g.plot()

Arc Layers for Edges

Visualize edges as arcs between locations:

flights = pd.DataFrame ({
Iloriginll: [lINYCII’ IILAII] s
"destination": ["LA", "London"]

b

g = (graphistry
.nodes(cities, "id")
.edges(flights, "origin", "destination")
.bind(point_latitude="latitude", point_longitude="longitude")
.encode_kepler_dataset(id="cities", type="nodes")

.encode_kepler_dataset(id="flights", type="edges", map_node_coords=True)

.encode_kepler_layer (KeplerLayer ({

"id": "points",
"type": "point",
"config": {
"dataId": "cities",
"columns": {"lat": "latitude", "lng": "longitude"}
}
)
.encode_kepler_layer (KeplerLayer ({
"id": "arcs",
"type": "arc",

(continues on next page)
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(continued from previous page)

"config": {
"dataId": "flights",
"columns": {
"latQ0": "edgeSourceLatitude",
"Ing0": "edgeSourcelLongitude",
"latl": "edgeTargetLatitude",
"Ingl": "edgeTargetLongitude"

}
}
M)
.layout_settings(play=0))
g.plot()

Hexagon Aggregation

Aggregate points into hexagonal bins for density visualization:

locations = pd.DataFrame ({
"location": ["NYC", "LA", "Chicago", "Houston", "Phoenix"],
"latitude": [40.7128, 34.0522, 41.8781, 29.7604, 33.4484],
"longitude": [-74.0060, -118.2437, -87.6298, -95.3698, -112.0740]

b

g = (graphistry
.nodes(locations, "location")
.encode_kepler_dataset(id="nodes", type="nodes", label="Locations")
.encode_kepler_layer (KeplerLayer ({
"id": "density-layer",
"type": "hexagon",
"config": {
"datald": "nodes",
"label": "Density",
"columns": {"lat": "latitude", "lng": "longitude"},
"visConfig": {
"worldUnitSize": 1,
"elevationScale": 5

}
}
1))
.layout_settings (play=0))
g.plot()
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Geographic Regions

Visualize countries and states with built-in geographic data:

countries = pd.DataFrame ({
"COllIltI'y": [HUSAII, "GBR", ”FR.A"],
"gdp": [21.43, 2.83, 2.72]

b

g = (graphistry
.nodes (countries, "country")
.encode_kepler_dataset(
id="countries",
type="countries",
resolution=10, # High resolution
filter_countries_by_col="country"
)
.encode_kepler_layer (KeplerLayer ({
"id": "choropleth",
"type": "geojson",

"config": {

"datald": "countries",

"columns": {"geojson": "_geojson"}
}

D)

Options and Config

Control map behavior and appearance (continuing from examples above):

# Method 1: Direct parameters

g= (g
.encode_kepler_options(center_map=True, read_only=False)
.encode_kepler_config(cull_unused_columns=True, overlay_blending="additive"))

# Method 2: Using KeplerEncoding builder
from graphistry import KeplerEncoding

encoding = (KeplerEncoding()
.with_options(center_map=True, read_only=False)
.with_config(cull_unused_columns=True, overlay_blending="additive"))
g2 = g.encode_kepler(encoding)

# Method 3: Using KeplerOptions/Config objects
from graphistry import KeplerOptions, KeplerConfig

opts = KeplerOptions(center_map=True, read_only=False)

cfg = KeplerConfig(cull_unused_columns=True, overlay_blending="additive")
encoding = KeplerEncoding(options=opts, config=cfg)

g3 = g.encode_kepler(encoding)
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Complete Configuration

Build full Kepler configuration with multiple datasets, layers, options, and config:

from graphistry import KeplerEncoding, KeplerDataset, KeplerLayer

cities = pd.DataFrame ({
"city": ["NYC", "LA", "London", "Paris", "Tokyo"],
"latitude": [40.7128, 34.0522, 51.5074, 48.8566, 35.6762],
"longitude": [-74.0060, -118.2437, -0.1278, 2.3522, 139.6503]

b

routes = pd.DataFrame ({
"origin": ["NYC", "LA", "London"],
"destination": ["LA", "London", "Tokyo"]
1))

config = (
KeplerEncoding()
.with_dataset (KeplerDataset (id="nodes", type="nodes", label="Cities"))
.with_dataset (KeplerDataset (id="edges", type="edges", label="Routes"))
.with_layer (KeplerLayer ({
"id": "node-layer",
"type": "point",
"config": {
"datald": "nodes",
"columns": {"lat": "latitude", "lng": "longitude"}
}
1))
.with_layer (KeplerLayer ({
"id": "edge-layer",
"type": "arc",
"config": {
"datalId": "edges",
"columns": {
"lat0": "edgeSourcelLatitude", "lng0": "edgeSourceLongitude",
"latl": "edgeTargetLatitude", "lngl": "edgeTargetLongitude"

}
)
.with_options(center_map=True, read_only=False)
.with_config(cull_unused_columns=True, overlay_blending="normal")

g = (graphistry
.nodes(cities, "city")
.edges(routes, "origin", "destination")
.encode_kepler(config)
.layout_settings(play=0))

g.plot()
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See Also

o API reference: Kepler API

e Configuration classes: graphistry.kepler.KeplerEncoding, graphistry.kepler.KeplerDataset,
graphistry.kepler.KeplerLayer

o External docs: https://docs.kepler.gl/

10.4.3.5 Comparison

Table 1: Geographic Visualization Approaches

Approach Best For Complexity Key Features
Lat/Lon Bindings  Quick geographic viz Simplest Automatic server-side layout
Mercator Layout Local coordinate analy- Simple GPU support, exportable co-
sis ords
Kepler.gl Rich interactive maps Advanced Multiple layers, styling, re-
gions

10.4.3.6 Examples

See the Map Layout Demo notebook for complete examples:

e Map Layout Demo

10.4.3.7 API Reference

e Mercator Layout API
o Kepler API Reference
e graphistry.PlotterBase.PlotterBase.bind() (lat/lon bindings)

10.4.4 Quick Guide to PyGraphistry layouts

This guide provides a quick introduction to key layout concepts in PyGraphistry

10.4.4.1 Key Concepts Covered

e Precomputed Layouts

o Internal & Plugin Layouts
o Runtime Dynamic Layouts
e Runtime Layout Settings

e Further reading and detailed configuration options for: - Ring Layout API - GIB Layout API -
Modularity Layout API - Plugin layouts: GraphViz, cuGraph, iGraph
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10.4.4.2 Key Concepts

Precomputed Layouts

Precomputed layouts involve manually calculating node positions (z, y columns) before rendering your graph.

This is useful such as when you need to manually control a layout, or are visualizing externally provided
positions such as from embeddings.

# Precomputed 'z', 'y' coordinates in a nodes DataFrame

g = graphistry.edges(e_df, 'src', 'dst').nodes(n_df, 'n')

g2 = g.settings(url_params={'play': 0}) # skip initial loadtime layout
g2.plot O

Precomputed layouts are ideal for handling complex visualizations where precision is key.

Internal & Plugin Layouts

PyGraphistry includes a growing number of built-in layouts.
These help with several scenarios, including:

o Faster performance and greater scale

e Leveraging Graphistry runtime layout features

e Combining layouts
Graphistry Layouts:

« Native Force-Directed Layout: PyGraphistry’s default layout automatically arranges the nodes based
on their connectivity on page load.

g = graphistry.edges(e_df, 'src', 'dst').plot()

Additionally, you can compute it ahead of time. Unlike the visualization server’s pageload-time version,
the PyGraphistry version uses the cuGraph (GPU) version, including a subset of the performance and
quality improvements.

g.fa2_layout () .plot()

For further details, refer to the FA2 API.

e Ring Layout: Ideal for visualizing sorted, hierarchical, or time-based data.

g.time_ring_layout('my_timestamp').plot()
g.categorical_ring_layout('my_type') .plot()
g.continuous_ring_layout('my_score').plot()

For further details, refer to the Ring Layout API (notebook).

e Modularity Weighted Layout: Weights edges based on modularity.

# Separate by precomputed modules
assert 'partition' in g._nodes
g.modularity_weighted_layout(community_col='partition').plot()

(continues on next page)
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(continued from previous page)

# Separate by automatically computed modules
g.modularity_weighted_layout(community_alg='louvain', engine='cudf').plot()

Read more in the Modularity Layout API (notebook).
¢ Group-in-a-Box Layout: Groups nodes into a grid of clusters.

Popularized by NodeXL for analyzing large social networks, the PyGraphistry version enables quickly
working with larger datasets than possible in other packages

g.gib_layout () .plot ()
Learn more in the Group-in-a-Box Layout API (notebook).

Plugin Layouts:

o cuGraph Plugin (GPU-accelerated force layouts): Ideal for large-scale graphs requiring performance.
g.cugraph_force_layout () .plot()
See the cuGraph Plugin for more details.

o GraphViz Plugin (Hierarchical layouts): Great for tree-like or hierarchical data.
g.graphviz_layout (engine="'dot"') .plot ()

Find more details in the GraphViz Plugin.

« iGraph Plugin (Kamada-Kawai, Sugiyama, etc.): Provides classic layout algorithms for a variety of
graph types.

g.igraph_layout ('kamada_kawai') .plot()

See the iGraph Plugin for more information.

Runtime Dynamic Layouts

Dynamic layouts allow PyGraphistry to adjust node positions in real-time based on user interactions and
graph updates. This provides highly interactive and scalable graph visualizations.

# Run the force-directed layout at viz load time for 5 seconds (5,000,
—milliseconds)

g = graphistry.edges(e_df, 'src', 'dst')

g.settings (url_params={'play': 50003}) .plot()

For details on runtime settings and customization, explore the Layoutl Settings page.
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10.4.4.3 Further Reading

Layout in general:
e Layout Catalog
e Layout Settings
Individaul layouts and plugins:
e Ring Layout API
e GIB Layout API
e Modularity Layout API
e GraphViz Plugin
e cuGraph Plugin
e (Graph Plugin

10.4.5 PyGraphistry Layout Catalog
This page provides an overview of the main layouts available in PyGraphistry, including through plugins like
graphviz and igraph. Each optimizes for different use cases. Click on a plugin to jump to its section.

e PyGraphistry Plugin: GPU-accelerated layouts like ForceAtlas2, modularity-weighted, UMAP, and
more.

e cuGraph Plugin: Large-scale graph layouts with GPU-optimized ForceAtlas2.
e Graphviz Plugin: Hierarchical, directed, and flowchart-like layouts for medium-sized graphs.
o dgraph Plugin: Versatile 2D /3D layouts including Fruchterman-Reingold, Kamada-Kawai, and more.

e Clustom Layouts: Manually compute or post-process custom layouts.

10.4.5.1 PyGraphistry Plugins

PyGraphistry supports GPU-accelerated layouts, including ForceAtlas2, modularity-weighted algorithms,
and hierarchical ring layouts for large-scale and specialized structures. (API reference on Graphistry layouts)

Supported Layouts:
e Circle — Positions nodes in a circular layout, useful for ordinal data, or separately laying out singleton
nodes. API info on circle layouts

e ForceAtlas2 — Optimized for large, dense graphs. Provides smooth clustering and cluster separation
using GPU acceleration. PyGraphistry version gives visual and performance improvements upon
other systems, and Graphistry server load-time version provides a different set of features focused on
interactivity and additional options. API info on FA2 layouts

¢ Modularity-Weighted — Lays out clusters based on modularity, optimizing for visualizing community
structures. API info on modularity-weighted layouts (notebook)

e Group-In-A-Box (GIB) — Organizes nodes into visually distinct boxes based on their group or cluster
for clear structure definition. API info on group-in-a-box layouts (notebook)

e UMAP — Reduces high-dimensional data into a 2D layout based on similarity, best for complex datasets
needing dimensionality reduction. API info on UMAP
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o Hierarchical Ring Layouts — Creates ring layouts that categorize nodes by time, continuous variables,
or categorical properties. API info on ring layouts (notebook)

Example:
Visit the PyGraphistry visualization tutorial.

g.time_ring_layout('time_col').plot()

O Note

When building layouts via GFQL or other JSON interfaces, provide time_start/time_end as ISO-8601
strings. PyGraphistry converts them to numpy.datetime64 before computing the layout, so the experience
matches direct Python usage where you pass Timestamp objects.

10.4.5.2 cuGraph Plugin

cuGraph provides one GPU-optimized graph layout for scaling large datasets, making it a candidate for
massive graphs. (API reference on cuGraph)

Supported Layouts:

e ForceAtlas2 — Designed for very large graphs, scaling with GPU acceleration to maintain interactive
performance with 100k+ nodes. Less flexible version of the Graphistry ForceAtlas2 GPU algorithm.

g.cugraph_layout('force_atlas2').plot()

10.4.5.3 Graphviz Plugin

Graphviz specializes in directed and hierarchical layouts, useful for flowcharts, dependency trees, and acyclic
graphs (DAGs). (API reference on graphviz layouts)

Supported Layouts:

o acyclic — Removes cycles from directed graphs by reversing edges to make the graph acyclic, useful for
processing DAGs.

e ccomps — Extracts the connected components from a graph and outputs them as subgraphs.
e circo — Circular layout, arranging nodes in a radial fashion, ideal for cycle graphs.

o dot — Best for directed acyclic graphs (DAGs) like flowcharts, laying out hierarchies in a top-down
manner.

o fdp — General force-directed layout, good for smaller undirected graphs.

e gc — Used for graph coloring, assigning colors to nodes such that no two adjacent nodes have the same
color.

e gvcolor — Colorizes graphs based on specific attributes, often used for improving visual distinctions
between nodes.

e gvpr — Graph pattern scanning and rewriting tool used for scripting changes in a graph, allowing
custom manipulation of graph structures.

e neato — Force-directed layout for undirected graphs, suitable for smaller networks.
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nop — A no-op layout that performs no layout calculations, often used as a placeholder or for manual
layout adjustments.

osage — Useful for directed layered graphs with hierarchical structures.

patchwork — Visualizes hierarchical clusters as a nested set of rectangles, similar to a treemap
visualization.

sccmap — Finds the strongly connected components in a graph and generates a reduced graph of those
components.

sfdp — Force-directed layout optimized for large graphs, providing fast and scalable rendering.

tred — Transitive reduction algorithm that minimizes the number of edges while maintaining reachability
between nodes in a directed graph.

twopi — Radial layout that positions nodes in concentric circles, useful for radial hierarchies.

unflatten — Improves readability by adjusting node levels to reduce overlap in hierarchical graphs.

Example:

Visit the API reference on graphviz page for more examples.

g.layout_graphviz('dot') .plot()

For static image export (SVG, PNG) instead of interactive visualization, see plot_static() and the static
rendering tutorial.

10.4.5.4 igraph Plugin

The igraph plugin offers various layouts forvarious graph types. (API reference on igraph)

Supported Layouts:

auto / automatic — Automatically chooses the best layout for the given graph based on its structure
and size.

bipartite — Positions nodes in two layers, useful for visualizing bipartite graphs (graphs with two
distinct sets of nodes).

circle / circular — Positions nodes in a circular layout, suitable for visualizing cycles and small networks.
circle_3d / circular__3d — 3D version of the circular layout, positioning nodes in a 3D circular structure.

davidson_harel / dh — Force-directed layout algorithm with an iterative approach for improving graph
aesthetics, especially useful for smaller graphs.

drl — Distributed Recursive Layout, a force-directed layout algorithm optimized for very large graphs.
drl_3d — 3D version of the DRL algorithm, optimized for large graphs in a 3D space.

fr / fruchterman_ reingold — Force-directed layout balancing attractive and repulsive forces for clustered
yet separated nodes.

fr_ 3d / fruchterman_ reingold_3d / fr3d — 3D version of the Fruchterman-Reingold force-directed
layout.

grid — Organizes nodes in a grid structure, useful for matrix-like data.
grid_3d — 3D version of the grid layout, positioning nodes in a 3D grid.

graphopt — Another force-directed layout algorithm, known for its fast convergence on small to
medium-sized graphs.
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kk / kamada_kawai — Similar to Fruchterman-Reingold, this force-directed layout focuses on preserving
geometric distances between nodes.

kk_ 3d / kamada_kawai_3d / kk3d — 3D version of the Kamada-Kawai algorithm, preserving distances
between nodes in a 3D space.

lgl / large / large_ graph — Optimized for very large graphs, often used for graphs with thousands of
nodes.

mds — Multi-Dimensional Scaling, used for dimensionality reduction and projecting nodes into 2D or
3D space based on similarity.

random / random_ 3d — Randomly positions nodes in 2D or 3D space, often used for testing or
debugging layout algorithms.

reingold_tilford / rt / tree — Specialized for tree structures, arranging nodes hierarchically from top
to bottom.

reingold__tilford_ circular / rt_ circular — Circular version of the Reingold-Tilford tree layout, arranging
tree nodes in a radial fashion.

sphere / spherical — 3D layout positioning nodes on the surface of a sphere, useful for 3D graph
exploration.

star — Positions nodes in a star configuration, with a central node surrounded by peripheral nodes.

sugiyama — Specialized for hierarchical structures, often used for organizational charts and trees.

Full list: More Info

Example:

Visit the API reference on graphviz for more examples.

g.layout_igraph('circle') .plot()

10.4.5.5 Custom Layouts

Users can manually compute layouts from external sources or post-process the results. This allows flexibility
in integrating custom embedding algorithms or other specialized layouts into PyGraphistry. (API reference)

Example:

Manually apply a layout and visualize by custom layouts (notebook) .

# Input: Precompute some T and Yy positions
nodes_df : pd.DataFrame = ...
assert 'x' in df.columns and 'y' in df.columns

g2 = (g1
.nodes (nodes_df)
.bind(point_x='x"', point_y='y')
.settings(url_params={'play': 0}) # Prevent loadtime layout from running
)
66 Chapter 10. Indices and tables



PyGraphistry Documentation, Release 0.56.0+28.gf08c458

10.4.5.6 Further reading

PyGraphistry API Reference: GPU-accelerated layouts such as ForceAtlas2, modularity-weighted,
hierarchical rings, UMAP, and group-in-a-box.

cuGraph API Reference: ForceAtlas2 optimized for large-scale graphs using GPU acceleration.

Graphviz API Reference: Best for hierarchical and flowchart/DAG layouts, including options like dot,
neato, and circo.

igraph API Reference: Versatile with 2D /3D layouts, including Fruchterman-Reingold, Kamada-Kawai,
and Sugiyama.

Visit the respective tutorial links to dive deeper into each plugin’s capabilities and usage.

10.4.6 Layout Settings & Visualization Embedding

This guide shows how to embed and configure Graphistry visualizations using the PyGraphistry Python API.
For users interested in using URL parameters for embedding in HTML, refer to the external documentation.

10.4.6.1 Using PyGraphistry for Customization

You

can use the PyGraphistry API to programmatically configure visualizations. Below are some examples

of how to use the g.settings and g.addStyle methods to customize visualizations.

Scene Settings

Use

graphistry.PlotterBase.PlotterBase. scene_settings () to modify the appearance of the graph,

including menus, node sizes, and edge opacity:

g2 = g.scene_settings(
# Hide menus
menu=False,
info=False,
# Customize graph appearance
show_arrows=False,
point_size=1.0, # Node size (logarithmic scale: 0.1-10.0 — UI 0-100)
edge_curvature=0.0, # 0.0 = straight edges
edge_opacity=0.5, # 0.0-1.0 range (507 transparent)
point_opacity=0.9 # 0.0-1.0 range (907 opaque)

) .plot()

Value Ranges:

point_size: Range 0.1 to 10.0. The UI uses a logarithmic scale (0-100) for display. For example: 0.2
displays as approximately “15”, 0.5 as “35”, 1.0 as “507, 2.0 as “65”, and 5.0 as “85”. This logarithmic
mapping provides finer control over smaller point sizes.

edge_curvature: Range 0.0 to 1.0 (0.0 for straight edges, displayed as 0-100 in UI)
edge_opacity: Range 0.0 to 1.0 (0.0 fully transparent, 1.0 fully opaque, displayed as 0-100 in UI)
point_opacity: Range 0.0 to 1.0 (0.0 fully transparent, 1.0 fully opaque, displayed as 0-100 in UT)
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Encodings (Color, Size, lcons)

Use the encode_* methods to style nodes and edges based on columns (for example, color by entity type).
See the Color encodings notebook for full examples.

Collections

Collections define labeled subsets (nodes, edges, or subgraphs) using full GFQL and apply layered styling
that overrides base encodings. Use them to call out alerts or critical paths on top of your standard color
encodings, with priority-based overrides when subsets overlap.

For a full walkthrough, see the Collections tutorial notebook. For GFQL syntax, see GFQL documentation.
For schema details, see https://hub.graphistry.com/docs/api/1/rest/url/#url-collections.

from graphistry import collection_set, n

collections = [
collection_set(
expr=n({"subscribed_to_newsletter": Truel}),
id="newsletter_subscribers",
name="Newsletter Subscribers",
node_color="#32CD32",

g2 = g.collections(
collections=collections,
show_collections=True,
collections_global_node_color="CCCCCC",
collections_global_edge_color="CCCCCC",

)

g2.plot )

Styling the Background and Foreground

With graphistry.PlotterBase.PlotterBase.addStyle(), you can configure background and foreground
styles, including colors, gradients, and images:

# Set a red background
g.addStyle(bg={'color': 'red'})

# Apply a radial gradient background
g.addStyle (bg={
'color': '#333',
'gradient': {
'kind': 'radial',
"stops': [
["rgba(255,255,265, 0.1)", "10%", "rgba(0,0,0,0)", "20%"]
]

b

(continues on next page)
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(continued from previous page)

# Use an image as a background with blend mode
g.addStyle(bg={'image': {'url': 'http://site.com/cool.png', 'blendMode': 'multiply'l}})

# Apply blend mode for the foreground
g.addStyle(fg={'blendMode': 'color-burn'})

Page and Logo Settings

Customize the page title, favicon, and logo using graphistry.PlotterBase.PlotterBase.addStyle(), :

# Set page title and favicon
g.addStyle(page={'title': 'My Site'l})
g.addStyle(page={'favicon': 'http://site.com/favicon.ico'})

# Add a logo
g.addStyle(logo={'url': 'http://www.site.com/transparent_logo.png'})

# Customize logo dimensions and opactity

g.addStyle(logo={
'url': 'http://www.site.com/transparent_logo.png',
'dimensions': {'maxHeight': 200, 'maxWidth': 200},
'style': {'opacity': 0.5}

b

For more advanced Python configuration options, refer to the PyGraphistry REST
API documentation on https://hub.graphistry.com/docs/api/1/rest /url/#urloptions and
https://hub.graphistry.com/docs/api/2/rest /upload /metadata,.

10.4.6.2 HTML/URL-based Configuration

For users interested in configuring Graphistry visualizations through HTML and URL parameters, please
refer to the official documentation:
o https://hub.graphistry.com/docs/api/1/rest /url/#urloptions

This guide covers how to embed Graphistry visualizations in web pages and configure visualizations via URL
parameters like background color, layout settings, and more.

IFrame CSS Style Tips

When embedding visualizations in HTML, you can customize the appearance using CSS. Below are some
common style tips for <iframe> elements:

e Control the border:

border: 1px solid black;

e Control the size:
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width: 100%; height: 80%; min-height: 400px;

Refer to the full https://hub.graphistry.com/docs/api/1/rest/url/#urloptions for more details.

10.5 GFQL: The Dataframe-Native Graph Query Language

Welcome to GFQL, the first fully vectorized dataframe-native graph query language with an open-source
GPU runtime. GFQL is part of the PyGraphistry ecosystem and is designed to make graph analytics easier
and faster without requiring a graph database as the execution layer. Whether you're working with CPUs or
leveraging GPU acceleration for massive datasets, GFQL integrates directly into Python dataframe workflows
through a simple pip install graphistry.

GFQL bridges the gap between traditional storage-tier graph databases and the modern compute tier, allowing
you to perform high-performance graph queries directly on your dataframes. It is built to feel familiar to users
of Cypher, other graph query languages, and popular dataframe libraries. By being native to accelerated
Python data-science technologies such as Apache Arrow, NumPy, NVIDIA RAPIDS, and Graphistry, it can
already handle workloads like 100M+ edges in interactive time on a single machine.

If you are new to Cypher: Cypher is a graph query language popularized by Neo4j and related tools. It uses
ASCII-art graph patterns such as (n1)-[e1]->(n2) to describe traversals from one node to another across
an edge. GFQL supports a bounded Cypher surface directly through g.gfql("MATCH ..."), so Cypher users
can keep familiar MATCH / WHERE / RETURN patterns while moving execution onto GFQL’s vectorized columnar
engine and open-source GPU runtime. Use g.gfql_remote([...]) when you want the same GFQL model
executed remotely.

For Cypher syntax through g.gfql("MATCH ..."), start with Cypher Syntax In GFQL, GFQL Quick
Reference, GFQL RETURN, and Cypher to GFQL Mapping.

Recommended paths:

e New to GFQL: Overview of GFQL -> GFQL Quick Reference -> GFQL WHERE (Same-Path Con-
straints) -> GFQL RETURN (Row Pipelines)

e Running Cypher syntax in GFQL: Cypher Syntaz In GFQL -> GFQL Quick Reference -> GFQL
RETURN (Row Pipelines) -> Cypher to GFQL Python & Wire Protocol Mapping

o Performance path (intro -> GPU -> remote GPU): 10 Minutes to GFQL -> GFQL Performance:
Unleashing Vectorization and GPU Power for Scalable Graph Analytics -> GFQL Remote Mode

o Translating existing Cypher to native GFQL: Cypher to GFQL Python ¢ Wire Protocol Mapping

o Building agents/integrations: GFQL Language Specification + GFQL Python Embedding + GFQL
Wire Protocol Specification

See also:
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10.5.1 10 Minutes to GFQL

Welcome to GFQL (GraphFrame Query Language), the first dataframe-native graph query language. GFQL
is designed to bring the power of graph queries to your data science workflows without the need for external
graph databases or complex infrastructure. It integrates seamlessly with the PyData, Apache Arrow, and
GPU acceleration ecosystems, allowing you to process massive graphs efficiently.

In this guide, we’ll explore the basics of GFQL in just 10 minutes. You’ll learn how to:
e Query and filter nodes and edges.
e Chain multiple hops and apply predicates.
e Leverage automatic GPU acceleration.
o Integrate GFQL into your existing Python workflows.
e Run GFQL and Python on remote GPUs and remote data.

Let’s dive in!

10.5.1.1 Introduction to GFQL

GFQL fills a critical gap in the data community by providing an in-process, high-performance graph query
language that operates at the compute tier. Unlike traditional graph databases that couple storage and

compute, GFQL allows you to perform graph queries directly on your dataframes, whether they’re in-memory
or on disk, CPU or GPU.

Key Benefits:
o Dataframe-Native: Works directly with Pandas, cuDF, and other dataframe libraries.
e High Performance: Optimized for both CPU and GPU execution.
e Ease of Use: No need for external databases or new infrastructure.

o Interoperability: Integrates with the Python data science ecosystem, including PyGraphistry for
visualization.
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10.5.1.2 Sample Dataset

Throughout this guide, we’ll work with a graph representing people, companies, and transactions with risk
indicators:

import pandas as pd
import graphistry

nodes_df = pd.DataFrame ({
'id': ['a', 'b', 'c', 'txl', 'tx2'l,
'type': ['person', 'person', 'company', 'transaction', 'transaction'],
'riskl': [False, False, False, True, False],
'risk2': [False, False, False, False, True],
1)
edges_df = pd.DataFrame({
‘greg?s [P, B0, "al, "GxilY, "R,
‘ese’s ["B°, ‘8%, "&xl?, "2, "e"],
'e_type': ['knows', 'works_at', 'sent', 'transfer', 'received'],
'interesting': [True, True, False, False, False],

b

g = graphistry.edges(edges_df, 'src', 'dst').nodes(nodes_df, 'id')

10.5.1.3 Setting Up GFQL
GFQL is part of the open-source graphistry library. Install it using pip:
pip install graphistry

Ensure you have pandas or cudf installed, depending on whether you want to run on CPU or GPU.

10.5.1.4 Two Syntax Styles
GFQL supports two syntax styles through the same g.gfql(...) entrypoint:
Cypher strings — familiar if you know SQL or Cypher:

# Filter nodes — returns a DataFrame
nodes_df = g.gfql("MATCH (n {type: 'person'}) RETURN n")._nodes

# Extract a subgraph - returns a graph with ._nodes and ._edges
g2 = g.gfql("GRAPH { MATCH (a)-[e]l->(b) WHERE e.interesting = true }")

Native chain syntax — composable Python objects:

from graphistry import n, e_forward

# Same node filter, chain form
nodes_df = g.gfql([ n({"type": "person"}) ])._nodes

# Same subgraph extraction, chain form
g2 = g.gfql([ e_forward({"interesting": True}) 1)
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Both styles run on the same vectorized engine, with the same CPU/GPU acceleration. Use whichever you
prefer — or mix them.

10.5.1.5 Examples

1. Find Nodes of a Certain Type

# Cypher style - returns a DataFrame of matching nodes
nodes_df = g.gfql("MATCH (n {type: 'person'}) RETURN n")._nodes

# Equivalent chain style

from graphistry import n

nodes_df = g.gfql([ n({"type": "person"}) ])._nodes

# nodes_df: DataFrame with 'a' and 'b' (the person nodes)

b
person
a ©
person company
tx1

- tx2
transaction .
transaction

2. Find 2-Hop Edge Sequences with an Attribute

Traverse multiple hops and filter edges based on attributes.

# Cypher style - GRAPH { } returns a subgraph with ._nodes and ._edges
g2 = g.gfql("GRAPH { MATCH (a)-[e]l->(b) WHERE e.interesting = true }")

# Equivalent chain style

from graphistry import e_forward

g2 = g.gfql([ e_forward({"interesting": True}, hops=2) 1)
# g2._edges: edges a->b->c (both marked interesting)
g2.plot O

Explanation:

e e_forward({"interesting": Truel}, hops=2) traverses forward edges with interesting == True
for 2 hops.

e g_2 _hops.plot() visualizes the resulting subgraph.
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b

erson interesting
interestin L
a c
person company
tx1
. tx2
transaction transaction

3. Find Nodes 1-2 Hops Away and Label Each Hop

Label hops in your traversal to analyze specific relationships.

Example: Find nodes up to 2 hops away from node “a” and label each hop

from graphistry import n, e_undirected

g_2_hops = g.gfql([
n({g._node: "a"}),
e_undirected(name="hopl"),
e_undirected(name="hop2")
D
first_hop_edges = g_2_hops._edges[ g_2_hops._edges.hopl == True ]
# first_hop_edges: edges directly connected to 'a' (hopl=True)

Explanation:
e n({g._node: "a"}) starts the traversal from node "a" where g._node is the identifying column name.
e e_undirected(name="hopl") traverses undirected edges and labels them as hop1.

e e_undirected(name="hop2") continues traversal and labels edges as hop2.

e The labels allow you to filter and analyze edges from specific hops.

C
hop2
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4. Query for Transaction Nodes Between Risky Nodes

Chain multiple traversals to find patterns between nodes.

Example: Find transaction nodes between two types of risky nodes

from graphistry import n, e_forward, e_reverse

g_risky = g.gfql([
n({"riskl": Truel}),
e_forward(to_fixed_point=True),
n({"type": "transaction"}, name="hit"),
e_reverse(to_fixed_point=True),
n({"risk2": Truel})
D
hits = g_risky._nodes[ g_risky._nodes["hit"] == True ]
# hits: transaction nodes reachable from riskl nodes and reaching rTisk2 nodes

Explanation:
e Starts from nodes with riskl == True.
o Traverses forward to transaction nodes, labeling them as hit.

e Traverses backward to nodes with risk2 == True.

o Identifies transaction nodes connected between two risky nodes.

b
person

a
person

C
company

tx2
risk2=True
(end)

5. Filter by Multiple Node Types Using is_in

Use the is_in predicate to filter nodes or edges by multiple values.

Example: Filter nodes and edges by multiple types

from graphistry import n, e_forward, e_reverse, is_in

g_filtered = g.gfql([
n({"type": is_in(["person", "company"])}),
e_forward({"e_type": is_in(["owns", "reviews"])}, to_fixed_point=True),
n({"type": is_in(["transaction", "account"])}, name="hit"),
e_reverse(to_fixed_point=True),
n({"risk2": Truel})

D

(continues on next page)
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hits = g_filtered._nodes[ g_filtered._nodes["hit"] == True ]
# hits: transaction/account nodes matching the traversal pattern
Explanation:

« Filters nodes of type "person" or "company".

e Traverses forward edges of type "owns" or "reviews".

o Filters nodes of type "transaction" or "account", labeling them as hit.

o Traverses backward to nodes with risk2 == True.

n(type € [person, company])

n(type € [transaction, account])
name='hit'

e forward
owns|reviews

e forward transaction |

e reverse
*

(continued from previous page)

n(risk2=True)

or account |~ J

owns|reviews
company J

10.5.1.6 Leveraging GPU Acceleration

GFQL is optimized for GPU acceleration using cudf and rapids. When using GPU dataframes, GFQL

automatically executes queries on the GPU for massive speedups.

6. Automatic GPU Acceleration

Example: Run GFQL queries with GPU dataframes

import cudf
import graphistry

# Load data into GPU dataframes
e_gdf = cudf.read_parquet('edges.parquet')
n_gdf = cudf.read_parquet('nodes.parquet')

# Create a graph with GPU dataframes
g_gpu = graphistry.edges(e_gdf, 'src', 'dst').nodes(n_gdf, 'id')

# Run GFQL query (exzecutes on GPU)
g_result = g_gpu.gfql([ ... 1)
Explanation:
e cudf.read_parquet() loads data directly into GPU memory.
e« GFQL detects cudf dataframes and runs the query on the GPU.

e Achieves significant performance improvements on large datasets.
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7. Forcing GPU Mode

You can explicitly set the engine to ensure GPU execution.

Example: Force GFQL to use GPU engine
g_result = g _gpu.gfql([ ... ], engine='cudf')
Explanation:

e engine='cudf' forces the use of the GPU-accelerated engine.

e Useful when you want to ensure the query runs on the GPU.

10.5.1.7 Integration with PyData Ecosystem

GFQL integrates seamlessly with the PyData ecosystem, allowing you to combine it with libraries like pandas,
networkx, igraph, and PyTorch.

8. Combining GFQL with Graph Algorithms

Example: Compute PageRank on the resulting graph

# Assuming g_result is the result from a GF{L query

# Compute PageRank using cuGraph (GPU)
g_enriched = g_result.compute_cugraph('pagerank')

# View top nmodes by PageRank

top_nodes = g_enriched._nodes.sort_values('pagerank', ascending=False).head(5)
# top_nodes[['id', 'pagerank']]: DataFrame with highest PageRank nodes
Explanation:

e compute_cugraph('pagerank') computes the PageRank of nodes using GPU acceleration.

e The enriched graph now contains a pagerank column in the nodes dataframe.

9. Visualizing the Graph

Use PyGraphistry’s visualization capabilities to explore your graph.

Example: Visualize high PageRank nodes

from graphistry import n, e

# Filter nodes with high PageRank
g_high pagerank = g_enriched.gfql([
n(query="'pagerank > 0.1'),

eQ,
n(query='pagerank > 0.1')
D

(continues on next page)
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(continued from previous page)

# Plot the subgraph
g_high pagerank.plot()

Explanation:
o Filters nodes where pagerank > 0.1.

e Visualizes the subgraph consisting of high PageRank nodes.

b
pagerank=0.12

tx2
pagerank=0.16

@©
pagerank=0.05

a
pagerank=0.18
tx1

10. Sequencing Programs with Let

GFQL’s Let bindings enable you to sequence complex graph programs as directed acyclic graphs (DAGs).
This allows you to build sophisticated analysis pipelines with named operations that reference each other:

Example: Multi-stage fraud analysis

from graphistry import let, ref, call, n, e_forward, e, gt

result = g.gfql(let({
# Stage 1: Find suspicious accounts
'suspicious_accounts': n({'risk_score': gt(80), 'created_recent': True}),

# Stage 2: Trace money flows from suspicious accounts

'money_flows': [
n({'risk_score': gt(80), 'created_recent': Truel}),
e_forward({'type': 'transfer', 'amount': gt(10000)}, hops=3),
nQ)

i

# Stage 3: Compute PageRank to find central nodes
'ranked': ref('money_flows', [

call('compute_cugraph', {'alg': 'pagerank'})
1,

# Stage 4: Identify high-risk clusters
'high_risk_clusters': ref('ranked', [

n({'pagerank': gt(0.01)1}),

eQ,

nQ),

call('compute_cugraph', {'alg': 'louvain'})
D

(continues on next page)
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(continued from previous page)

1))

# Access results from each stage

suspicious = result._nodes[result._nodes['suspicious_accounts']]

clusters = result._nodes[result._nodes['high_risk_clusters']]

# suspicious: nodes flagged in stage 1

# clusters['community']: community assignments from stage 4

Key benefits of Let bindings:
e Declarative DAG: Express complex multi-stage analysis as a clear computation graph
« Efficient execution: All stages execute in a single optimized pass

o Named results: Access intermediate results by name for detailed analysis

e Composability: Build complex patterns from simpler named operations

suspicious_accounts
(stage 1)

ef

money flows
(stage 2)

ef

ranked
(stage 3)

ef

high risk clusters
(stage 4)
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11. Run remotely

You may want to run GFQL remotely because the data is remote or a GPU is available remotely:

Example: Run GFQL remotely

from graphistry import n, e
g2 = gl.gfql_remote([n(), e(), n(]1)

Example: Run GFQL remotely, and decouple the upload step

from graphistry import n, e

g2 = gl.upload()

assert g2._dataset_id is not None, "Uploading sets ~“dataset_id "~ for subsequent calls"

g3 = g2.gfql_remote([n(), e(), n(O1)

Additional parameters enable controlling options such as the execution engine and what is returned

Example: Bind to existing remote data and fetch it

import graphistry
from graphistry import n

g2 = graphistry.bind(dataset_id='my-dataset-id')

nodes_df = g2.gfql_remote([n()])._nodes
edges_df = g2.gfql_remote([e()])._edges

Example: Run Python on remote GPUs over remote data

def compute_shape(g):
g2 = g.materialize_nodes()
return {
'nodes': g2._nodes.shape,
'edges': g2._edges.shape
}

g = graphistry.bind(dataset_id='my-dataset-id')
shape_info = g.python_remote_json(compute_shape)
# shape_info: {'nodes': (1000, 5), 'edges': (5000, 3)}

Example: Run Python on remote GPUs and return a graph

def compute_shape(g):
g2 = g.materialize_nodes()
return g2

g = graphistry.bind(dataset_id='my-dataset-id')
g2 = g.python_remote_g(compute_shape)
# g2._nodes: DataFrame returned from remote exzecution
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10.5.1.8 Conclusion and Next Steps

Congratulations! You’ve covered the basics of GFQL in just 10 minutes. You’ve learned how to:
e Query and filter nodes and edges using GFQL.
¢ Chain multiple hops and apply advanced predicates.
o Leverage GPU acceleration for high-performance graph querying.
o Integrate GFQL with graph algorithms and visualization tools.
Next Steps:
¢ Try GFQL on Your Data: Apply what you've learned to your datasets and see the benefits firsthand.
e Translate Between SQL, Pandas, Cypher, and GFQL
e GFQL Quick Reference
e 10 Minutes to PyGraphistry: Utilize PyGraphistry for advanced visualization and analysis.
e Join the Community: Connect with other users and developers in the GFQL community Slack channel.

GFQL opens up new possibilities for graph analysis at scale, without the overhead of managing external
databases or infrastructure. With its seamless integration into the Python ecosystem and support for GPU
acceleration, GFQL is a powerful tool for modern data science workflows.

Happy graph querying!

10.5.2 Overview of GFQL

New to GFQL, the open source dataframe-native graph query language? This article overviews the gaps it
fills, special features like GPU accelerations, and where to go next.
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10.5.2.1 Why GFQL?
GFQL addresses a critical gap in the data community by providing an in-process graph query language that
operates at the compute tier. This means you can:

e Graph search: Easily and efficiently query and filter nodes and edges using a familiar syntax.

¢ Avoid External Infrastructure: Avoid calls to external infrastructures and eliminate the need for extra
databases.

e Leverage Existing Workflows: Integrate with your current Python data science tools and libraries.
o Achieve High Performance: Utilize GPU acceleration for massive speedups in graph processing.

o Simplify Graph Analytics: Write expressive and concise graph queries in Python.

10.5.2.2 Key Features

o Dataframe-Native Integration: Works directly with Pandas, cuDF, and Apache Arrow dataframes.

e High Performance: Optimized for both CPU and GPU execution, capable of processing billions of
edges.

e Ease of Use: Install via pip and start querying without the need for external databases.
o Seamless Visualization: Integrated with PyGraphistry for GPU-accelerated graph visualization.

o Flexibility: Suitable for a wide range of applications, including cybersecurity, fraud detection, financial
analysis, and more.

o Architectural Freedom: Use GFQL with your dataframes on your local CPU/GPU, or offload to a
remote GPU cluster.

10.5.2.3 Installation Guide

GFQL is built into pygraphistry:

pip install graphistry

Ensure you have pandas or cudf installed, depending on whether you want to run on CPU or GPU.

For more information, see Install .

10.5.2.4 Key GFQL Concepts

GFQL works on the same graphs as the rest of the PyGraphistry library. The operations run on top of the
dataframe engine of your choice, with initial support for Pandas dataframes (CPU) and cuDF dataframes

(GPU).
e Nodes and Edges: Represented using dataframes, making integration with Pandas and cuDF seamless

o Cypher strings: Write queries as Cypher strings — g.gfql("MATCH (n) WHERE n.score > 5 RETURN
nll

o Native chains: Or compose queries as Python objects — g.gfql([n({"score": gt(5)11)

e Predicates: Apply conditions to filter nodes and edges based on their properties, reusing the optimized
native operations of the underlying dataframe engine

o Same-path constraints (WHERE): Relate attributes across steps in a chain using where
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o Row pipelines ("MATCH ... RETURN" style): Move from graph pattern matches to tabular results
with rows(), where_rows(), return__(), order_by(), group_by(), skip(), and limit()

e Result kinds: Some stages keep you in graph state, while row-pipeline stages and row-returning local
Cypher CALL queries move you into row state

e« GPU & CPU vectorization: GFQL automatically leverages GPU acceleration and in-memory columnar
processing for massive speedups on your queries

o Optional remote mode: Bind to remote data or upload it quickly as Arrow, and run your same Python
and GFQL queries on remote GPU resources when available

10.5.2.5 Choosing Entry Points And Result Kinds

Use the entrypoint that matches where the query executes:

o Local in-memory GFQL / Cypher-style execution: g¢.gfgl(/...]) or g.gfql(“MATCH ...”) runs on the
current Plottable in pandas/cuDF.

» Remote GFQL execution: g.gfgl_remote(/...]) runs the same GFQL chains/DAGs remotely, which is
useful for larger datasets and remote GPU execution. See GFQL Remote Mode.

A Warning

graphistry.cypher(”...”) and g.cypher(’...”) are a separate remote database Cypher path (for example,
Neodj/Neptune integrations), not the GFQL execution surface described on this page. Do not treat them
as interchangeable with g¢.gfql(...) or g.gfql _remote(. .. ).

GFQL pipelines also have two practical result kinds:

e Graph state: Traversable graph results with meaningful _ nodes and __edges. Matchers, graph-preserving
call(...) transforms, let() / ref() DAG stages, local Cypher CALL graphistry. *.write() queries, and
local Cypher GRAPH { MATCH ... } constructors stay in graph state.

e Row state: Tabular results stored in _ nodes, with __edges reduced to an empty placeholder frame.
Row-pipeline steps like rows(), with__ (), select(), return_ (), group_by(), and row-returning local Cypher
CALL ... YIELD ... RETURN ... queries move into row state.

o A bare local Cypher procedure call without .write() is also row-returning. For example, CALL
graphistry.degree() materializes the default procedure output columns into _nodes and clears __edges.

If you need to enrich a graph and keep matching locally, use graph-preserving call() /
let() composition or a bare local Cypher CALL graphistry. *.write(). The local Cypher
compiler currently supports graphistry.degree.write() plus  graphistry.igraph. <alg>.write() and
graphistry. cugraph. <alg>.write() for algorithms exposed through compute igraph() | com-
pute__cugraph(), along with a curated NetworkX subset including graphistry.nz.pagerank.write(),

graphistry.nz.betweenness__centrality.write(), graphistry.nz.degree__centrality.write(),
graphistry.nz.closeness__centrality.write(), graphistry.nz. eigenvector_centrality.write(),
graphistry.nz.katz__centrality.write(), graphistry.nz.connected__components.write(),
graphistry.nz.strongly__connected__components.write(), graphistry.nz.core_number.write(),

graphistry.nz.hits.write(), graphistry.nz.edge betweenness__centrality.write(), and graphistry.nz.k__core.write().
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10.5.2.6 Quick Examples

GFQL supports Cypher strings and native Python chains through the same g.gfql(...) entrypoint:
Find Nodes of a Certain Type

# Cypher string - returns a DataFrame of matching nodes
nodes_df = g.gfql("MATCH (n {type: 'person'}) RETURN n")._nodes

# Equivalent native chain
from graphistry import n
nodes_df = g.gfql([ n({"type": "person"}) ])._nodes

Extract a Subgraph

# Cypher string — GRAPH { } returns a subgraph with ._nodes and ._edges
g2 = g.gfql(

"GRAPH { "

"MATCH (a)-[e]l->(b) "

"WHERE e.interesting = true "

ll}ll

# Equivalent native chain

from graphistry import n, e_forward

g2 = g.gfql([n(), e_forward({"interesting": Truel}, hops=2) 1)
g2.plot )

Same-Path Constraints (WHERE)

Example: Match an account and its owner when both steps share an attribute.

from graphistry import n, e_forward, col, compare

g_filtered = g.gfql(

[
n({"type": "account"}, name="a"),
e_forward(),
n({"type": "user"}, name:llcll),
I
where=[compare(col("a", "owner_id"), "==", col("c", "owner_id"))],

Row-Pipeline "RETURN" Example

Example: Match people, filter rows, project columns, then sort/limit.

from graphistry import n, e_forward, gt
from graphistry.compute import rows, where_rows, return_, order_by, limit

top_people = g.gfql([
n({"type": "Person"}),
e_forward({"type": "FOLLOWS"}),
n({"type": "Person", "score": gt(0)}, name="p"),
rows (table="nodes", source="p"),

(continues on next page)
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(continued from previous page)

where_rows (expr="score >= 50"),

return_(["id", "name", "score"]),
order_by([("score", "desc"), ("name", "asc")]),
1imit (10),

D

top_people._nodes

Local Cypher *CALL ... .write()' Example
Example: Enrich a graph locally, keep graph state, then run a later MATCH.

g_enriched = g.gfql("CALL graphistry.degree.write()")
assert not g_enriched._edges.empty
top_degree = g_enriched.gfql(

"MATCH (n) "

"WHERE n.degree >= 2 "

"RETURN n.id AS id, n.degree AS degree "

"ORDER BY degree DESC, id ASC "

"LIMIT 10"

top_degree._nodes

Local Cypher row-returning * CALL" Example

Example: Omit .write() when you want procedure rows instead of an enriched graph.

degree_rows = g.gfql("CALL graphistry.degree()")
assert degree_rows._edges.empty
degree_rows._nodes

This row result uses nodeId as the row identifier, stores the projected procedure outputs in _nodes, and
clears _edges. Use .write() when the next step needs graph topology.

Example visualization (static):

Find Nodes 1-2 Hops Away and Label Each Hop

“oon

Example: Find nodes up to 2 hops away from node “a” and label each hop.

from graphistry import n, e_undirected

g_2_hops = g.gfql([
n({g._node: "a"}),
e_undirected(name="hopl"),
e_undirected(name="hop2")
D
first_hop_edges = g_2_hops._edges[ g_2_hops._edges["hopl"] == True ]
print ('Number of first-hop edges:', len(first_hop_edges))

Filter by Date/Time

Example: Find recent transactions using temporal predicates.
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from graphistry import n, e_forward

from graphistry.compute import gt, between
from datetime import datetime, date, time
import pandas as pd

# Find transactions after a specific date
recent = g.gfql([

n(), e_forward(edge_match={"timestamp": gt(pd.Timestamp("2023-01-01"))}), n()
D

# Find transactions in a date range during business hours
business_hours_txns = g.gfql([
n(), e_forward(edge_match={
"date": between(date(2023, 6, 1), date(2023, 6, 30)),
"time": between(time(9, 0), time(17, 0))
P, n0
D

Query for Transaction Nodes Between Risky Nodes

Example: Find transaction nodes between two kinds of risky nodes.

from graphistry import n, e_forward, e_reverse

g_risky = g.gfql([
n({"riskl": Truel}),
e_forward(to_fixed_point=True),
n({"type": "transaction"}, name="hit"),
e_reverse(to_fixed_point=True),
n({"risk2": True})

iD)
hits = g_risky._nodes[ g_risky._nodes["hit"] == True ]
print ('Number of transaction hits:', len(hits))

Filter by Multiple Node Types Using “is_in"
Example: Filter nodes and edges by multiple types.

from graphistry import n, e_forward, e_reverse, is_in

g_filtered = g.gfql([
n({"type": is_in(["person", "company"])}),
e_forward({"e_type": is_in(["owns", "reviews"])}, to_fixed_point=True),
n({"type": is