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Thoth Station

● Fridolín “fridex” Pokorný
● Senior Software Engineer at Red Hat
● Distributed systems, AI/ML and (of course) Python fan
● Projects:

○ Reverse engineer RetDec (AVG)
○ Linux kernel TLS/DTLS module AF_KTLS
○ Selinon - distributed task flows scheduler on top of Celery
○ Project Thoth

$ whoami
https://fridex.github.io

https://github.com/ktls/
https://github.com/selinon/selinon
https://github.com/thoth-station
https://fridex.github.io
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Why Thoth?

● PyPI - Python Package Index
○ https://pypi.org/
○ 215,218 projects
○ 1,645,362 releases (approx. 7 releases per project)

https://pypi.org/
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import tensorflow as tf
from flask import Flask

application = Flask()
sess = tf.Session()



Thoth Station

Hardware

Why Thoth?

Python application

Operating System

Python interpreterNative dependecies

Kernel modules

Direct Python dependencies

Transitive Python dependencies



Thoth Station

Hardware

Why Thoth?

Python application

Operating System

Python interpreterNative dependecies

Kernel modules

Direct Python dependencies

Transitive Python dependencies



Thoth Station

Transitive dependencies

● Flask (33)
○ click, itsdangerous, jinja2, markupsafe, werkzeug

Estimatimated number of combinations: 54,395,000
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Transitive dependencies

● TensorFlow (85)
○ absl-py, astor, backports-weakref, bleach, enum34, gast, google-pasta, grpcio, 

h5py, html5lib, keras, keras-applications, keras-preprocessing, markdown, mock, 
numpy, pbr, protobuf, pyyaml, scipy, setuptools, six, tensorboard, 
tensorflow-estimator, tensorflow-tensorboard, termcolor, tf-estimator-nightly, 
werkzeug, wheel

Estimated number of combinations: 139,740,802,927,165,440,000

approx. 1.39*1020
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● Go and mathematics - https://en.wikipedia.org/wiki/Go_and_mathematics 

○ number of possible game possitions is around:
■  10172

● Flask, TensorFlow and mathematics

○ Number of possible Python software stacks is around
■ 54,395,000 x 1.39 x 1020 = 7.6 x 1020 (rough estimate)

https://en.wikipedia.org/wiki/Go_and_mathematics
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How good is my software stack?

simplelib
anotherlib
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Different versions of “simplelib” Different versions of “anotherlib”

Overall stack score
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Why Thoth?

● Create knowledge base
○ What packages in which versions should I use?

■ Application builds correctly
■ Application runs correctly
■ Application behaves and performs well

● Create an advanced Python resolver which uses 
knowledge base to resolve software stacks

Latest versions are not always greatest choices.
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● Server side resolution

● Multiple iterations on implementation

● Pure Python implementation
○ Memory consuption
○ N-ary graph with transactional operations

● Rewritten into C/C++
○ Too many queries to database
○ Cca. 2.5k queries just to obtain TensorFlow dependency graph
○ The main database changed 2 times

Thoth’s adviser
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● Later stochastic approaches - Operations Research
○ Hill climbing

○ Adaptive Simulated Annealing

● Implementation split into two parts
○ Resolver

■ Resolve software stacks respecting Python ecosystem

○ Predictor
■ Guide resolver in resolution

Thoth’s adviser
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● Reinforcement Learning - Gradient-based methods
○ Not responsive enough

■ Neural Combinatorial Optimization with RL https://arxiv.org/abs/1611.09940

● Reinforcement Learning - Gradient-free methods
○ Temporal Difference, Monte Carlo Tree Search

● Reconfigurable pipeline made out of units
○ Units define scoring function (units of type step)
○ Units define action space (units of type sieve)

● Dependency Monkey
○ Sample state space to gather “observations”

Thoth’s adviser

https://arxiv.org/abs/1611.09940
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2.7 minutes
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Thoth parts...
● Bots automating routing tasks

○ Updates of dependencies
○ New releases

● Optimized TensorFlow releases
○ https://tensorflow.pypi.thoth-station.ninja/

● Topics modeling on Python package metadata
● Dependency Monkey + Adviser
● Static source code analysis
● Container image analysis
● Integration with OpenShift, Jupyter Notebooks, CLI
● ...

https://tensorflow.pypi.thoth-station.ninja/
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Information about Thoth

● Thoth Bot
○ https://bit.ly/a-thoth-bot/
○ Feedback form: https://bit.ly/thoth-feedback/

● Website:
○ https://thoth-station.ninja/

● Twitter
○ https://twitter.com/thothstation

● GitHub
○ https://github.com/thoth-station

https://bit.ly/a-thoth-bot/
https://bit.ly/thoth-feedback/
https://thoth-station.ninja/
https://twitter.com/thothstation
https://github.com/thoth-station


THANK YOU

plus.google.com/+RedHat

linkedin.com/company/red-hat

youtube.com/user/RedHatVideos

facebook.com/redhatinc

twitter.com/RedHat


