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PyKEEN

PyKEEN is a Python package for reproducible, facile knowledge graph embeddings.
The fastest way to get up and running is to use the pykeen.pipeline.pipeline() function.

It provides a high-level entry into the extensible functionality of this package. The following
example shows how to train and evaluate the TransE model ( pykeen.models.Transe ) on the
Nations dataset ( pykeen.datasets.Nations ) by referring to them by name. By default, the
training loop uses the stochastic closed world assumption training approach

( pykeen.training.SLCWATrainingLoop ) and evaluates with rank-based evaluation

( pykeen.evaluation.RankBasedEvaluator )

>>> from pykeen.pipeline import pipeline
>>> result = pipeline(
model="Transk",
dataset="Nations"',

e )
O

The results are returned in a pykeen.pipeline.PipelineResult instance, which has attributes for

the trained model, the training loop, and the evaluation.

PyKEEN has a function pykeen.env() that magically prints relevant version information about
PyTorch, CUDA, and your operating system that can be used for debugging. If you're in a
Jupyter notebook, it will be pretty printed as an HTML table.

>>> import pykeen
>>> pykeen.env()

Getting Started

« Installation

Linux and Mac Users

o

o

Google Colab and Kaggle Users
Windows Users

o

Development

o

o Extras

« First Steps


https://pykeen.readthedocs.io/en/stable/api/pykeen.pipeline.pipeline.html#pykeen.pipeline.pipeline
https://pykeen.readthedocs.io/en/stable/api/pykeen.models.TransE.html#pykeen.models.TransE
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https://pykeen.readthedocs.io/en/stable/api/pykeen.pipeline.PipelineResult.html#pykeen.pipeline.PipelineResult
https://pykeen.readthedocs.io/en/stable/reference/utils.html#pykeen.env
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https://pykeen.readthedocs.io/en/stable/installation.html#windows-users
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https://pykeen.readthedocs.io/en/stable/tutorial/first_steps.html
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Training a Model

Deeper Configuration

Loading a pre-trained Model

Mapping Entity and Relation Identifiers to their Names
Using Learned Embeddings

Beyond the Pipeline

Preview: Evaluation Loops

Training Callbacks

Next Steps

Knowledge Graph Embedding Models

Representation
Interaction Function

Tracking Results during Training

Using MLflow

Using Neptune.ai

Using Weights and Biases
Using Tensorboard

Using File-Based Tracking

Saving Checkpoints during Training

Regular Checkpoints

Checkpoints on Failure

Checkpoints When Bringing Your Own Data

Word of Caution and Possible Errors

Checkpoints beyond the Pipeline and Technicalities

« AToy Example with Translational Distance Models

o

o

Understanding the Evaluation

Rank-Based Metrics

Ranking Types

Ranking Sidedness

Ranking Aggregation Scope
Filtering

Entity and Relation Restriction

« Optimizing a Model’s Hyper-parameters

Defaults

Strategies

Custom Strategies
Early Stopping
Configuring Optuna
Full Examples

« Running an Ablation Study


https://pykeen.readthedocs.io/en/stable/tutorial/first_steps.html#training-a-model
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https://pykeen.readthedocs.io/en/stable/tutorial/trackers/using_mlflow.html
https://pykeen.readthedocs.io/en/stable/tutorial/trackers/using_neptune.html
https://pykeen.readthedocs.io/en/stable/tutorial/trackers/using_wandb.html
https://pykeen.readthedocs.io/en/stable/tutorial/trackers/using_tensorboard.html
https://pykeen.readthedocs.io/en/stable/tutorial/trackers/using_file.html
https://pykeen.readthedocs.io/en/stable/tutorial/checkpoints.html
https://pykeen.readthedocs.io/en/stable/tutorial/checkpoints.html#regular-checkpoints
https://pykeen.readthedocs.io/en/stable/tutorial/checkpoints.html#checkpoints-on-failure
https://pykeen.readthedocs.io/en/stable/tutorial/checkpoints.html#checkpoints-when-bringing-your-own-data
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https://pykeen.readthedocs.io/en/stable/tutorial/checkpoints.html#checkpoints-beyond-the-pipeline-and-technicalities
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https://pykeen.readthedocs.io/en/stable/tutorial/understanding_evaluation.html#rank-based-metrics
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https://pykeen.readthedocs.io/en/stable/tutorial/running_hpo.html#custom-strategies
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https://pykeen.readthedocs.io/en/stable/tutorial/running_hpo.html#configuring-optuna
https://pykeen.readthedocs.io/en/stable/tutorial/running_hpo.html#full-examples
https://pykeen.readthedocs.io/en/stable/tutorial/running_ablation.html

o Define Your Own HPO Ranges

o Run an Ablation Study With Your Own Data

o Run an Ablation Study From The Command Line Interface
» Performance Tricks

Entity and Relation IDs

Tuple Broadcasting

Filtering with Index-based Masking
Sub-batching & Slicing

Automated Memory Optimization
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o

o

Evaluation Fallback
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» Representations

o Message Passing
o Decomposition
o Text-based

» Getting Started with NodePiece

o Basic Usage

o Anchor Selection and Searching

o How many total anchors num_anchors and anchors & relations num_tokens do | need
for my graph?

o Using NodePiece with pykeen.pipeline.pipeline()

o Pre-Computed Vocabularies

o Configuring the Interaction Function

o Configuring the Aggregation Function

o NodePiece + GNN

o Tokenizing Large Graphs with METIS

Inductive Link Prediction

o Organizing the Dataset

o Featurizing Unseen Entities
o Training & Evaluation

o Full Inductive LP Example

PyTorch Lightning Integration

o Classes

Using Resolvers

o Determining Allowed Inputs

Troubleshooting

o Loading a Model from an Old Version of PyKEEN
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https://pykeen.readthedocs.io/en/stable/tutorial/node_piece.html#basic-usage
https://pykeen.readthedocs.io/en/stable/tutorial/node_piece.html#anchor-selection-and-searching
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Bring Your Own

« Bring Your Own Data

o Pre-stratified Dataset
o Unstratified Dataset
o Bring Your Own Data with Checkpoints

« Bring Your Own Interaction

o Implementing your first Interaction Module

o Interactions with Hyper-Parameters

o Interactions with Trainable Parameters

o Interactions with Different Shaped Vectors

o Interactions with Multiple Representations

o Interactions with Different Dimension Vectors

o Differences between pykeen.nn.modules.Interaction and pykeen.models.Model
o Ad hoc Models from Interactions

o Interaction Pipeline

Extending PyKEEN

« Extending the Datasets

o Pre-split Datasets
o Unsplit Datasets
o Updating the setup.cfg

« Extending the Models

o Implementing a model by subclassing pykeen.models.ERModel
o Implementing a model by instantiating pykeen.models.ERModel
o Using a Custom Model with the Pipeline

Reference

« Pipeline

o Functions
o Classes

« Models

o Functions
o Classes
o Class Inheritance Diagram

o Datasets

o pykeen.datasets Package


https://pykeen.readthedocs.io/en/stable/byo/data.html
https://pykeen.readthedocs.io/en/stable/byo/data.html#pre-stratified-dataset
https://pykeen.readthedocs.io/en/stable/byo/data.html#unstratified-dataset
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o pykeen.datasets.base Module
o pykeen.datasets.analysis Module
 Inductive Datasets

o pykeen.datasets.inductive Package
« Entity Alignment

o pykeen.datasets.ea.combination Module
 Triples

o CoreTriplesFactory

o Instances

o KGInfo

o  LCWAInstances

o  SLCWAInstances

o TriplesFactory

o TriplesNumericLiteralsFactory
o get_mapped_triples()

o compute_compressed_adjacency_list()
o get_entities()

o get_relations()

o load_triples()

o tensor_to_df()

o remix()

o deteriorate()

 Training

o

Assumptions

Classes

Callbacks

Learning Rate Schedulers

o

o
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« Stoppers

o  NopStopper
o EarlyStopper
o Base Classes

» Loss Functions

Pointwise Loss Functions

o

o

Pairwise Loss Functions
Setwise Loss Functions

o

Classes

o

o

Class Inheritance Diagram

» Regularizers
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https://pykeen.readthedocs.io/en/stable/reference/triples.html#pykeen.triples.LCWAInstances
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o Classes
o Class Inheritance Diagram
o Base Classes

» Result Trackers

o Functions
o Classes
o Class Inheritance Diagram

+ Negative Sampling

o Construction of Knowledge Graphs
o Corruption

o Classes

o Class Inheritance Diagram

« Filtering

o ldentifying False Negatives During Training

o |ldentifying False Negatives During Evaluation
o Classes

o Class Inheritance Diagram

« Evaluation

o Functions
o Classes
o Class Inheritance Diagram

» Metrics

o Classes
Class Inheritance Diagram

o

Functions

o

o

Classes
Class Inheritance Diagram

o

« Hyper-parameter Optimization

o HpoPipelineResult
o hpo_pipeline_from_path()
o hpo_pipeline_from_config()

o  hpo_pipeline()
« Ablation

o ablation_pipeline()
o prepare_ablation_from_config()

o prepare_ablation()

« Lookup
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