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Before 
Caspailleur
During 2020-2022 I developed FCA. 

I embraced OOP and made so 
many classes that the system 
became hard to work with.
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Project timeline
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v0.1.1

Experiments  
for a paper

v0.2 
“Human API”

Software for  
a course on FCA

v0.2.2 
Bugfixes



Current version
https://github.com/smartFCA/caspailleur 
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https://github.com/smartFCA/caspailleur


What can do

• Mine Concepts 

• Mine Implications 

• Mine Descriptions (all of them) 

• Order Concepts
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• Input values: 

• Itemsets 

• Formal context 

• Boolean matrix 

• Dictionary 

• Binary dataframe 

• Import from FCA repo 

• Save/load to/from .cxt

Data Mining Data Preprocessing

Visualisations? No



Data Mining

• Closed descriptions 

• LCM algo (via scikit-mine) 

• gSofia algo (simplified one) 

• Keys (minimal generators) 

• Custom “Carpathia-G”-like 
algo for a lattice of intents
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• Canonical Direct basis 

• (quite efficient) 

• Canonical bases 

• (not really efficient)

Concepts and their generators Implications



Alexandre Bazin

“I’ve done some tests.  
Caspailleur is among the fastest 
software.”
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Approaches for faster computations

1. Exploit the structure on descriptions, 

2. Rely on LCM algo from scikit-mine, 

3. Vertical mining with bitarrays.
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Structure on descriptions
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Based on a diagram from  Alexey Buzmakov, et al.  
Data complexity: An FCA-based approach, IJAR, 2024



Structure on descriptions

• Bootstraps the work 

• Functions become smaller 

• Ended up being fast for Proper 
premises 

• Similar ideas published in L. 
Szathmary et al, 2014
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• No guarantee of optimality 

• The functions become 
interdependent: one brakes -> 
everything brakes 

• Ended up being slooooow for 
Pseudo-intents

Pros Cons



LCM 
algorithm
https://scikit-mine.github.io/scikit-mine/
reference/itemsets.html#lcm
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https://scikit-mine.github.io/scikit-mine/reference/itemsets.html#lcm
https://scikit-mine.github.io/scikit-mine/reference/itemsets.html#lcm


LCM algorithm

• A fast algorithm with a fast 
implementation 

• Simple fit_transform API
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• Not the fastest algorithm in 
existence 

• Imports sci-kit learn that 
imports a bazillion of other 
packages 

• (And gives some strange 
warnings lately)

Pros Cons



Bitarrays
https://pypi.org/project/bitarray/  

A formal context is represented not 
as objects-attributes-connections 
but as a list of attribute extents. 
And every attribute extent is 
represented with its characteristic 
vector.
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https://pypi.org/project/bitarray/


Bitarrays
Pros and Cons

• Really fast 

• Low memory usage 

• Easy to use 

• For references, see papers on 
Vertical mining by L. 
Szathmary
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• Hard to read by humans

Pros Cons



Visualisations
Mermaid diagrams
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https://mermaid.live/edit... 

https://mermaid.live/edit#pako:eNqNlE1v4jAQhv9KNKetBIFEDfkgilSgtIftafe0mypyyBSsTezIdqqyiP--Jh8g0BLIyTN-53kzE8c7WPEMIYC1IOXG-LmYxsyonx-_YwjTiCosJCoZjtIoTEUUyoLkeRQqFa1kabLSTon8ZprmQzjSuXDU7MfwfiQ9tSSmkF0F5VSqpJUkn5Qk3-dv_dhZg_2D217mYb8fNG9AJZHyFqzT9AMXZw0bXGQoKFtfAUsuTp1TtsorSTn7v4PRWTy37yyxyvjwjtE2yrMJ325k2boIXqIwSoEFlXjNRp8UkTTSpJPe6fPS-OSUIRFUbQ3KMvy62k6rSmpVP_m1IWd6BIKmlaKft_Dn0ns8jn-MMRxGxtPx2NfhbHoezy_ixUX8fPrGsy5xkVlOW-3ypG0SL1Nj0S6OZ7GOX7sSvYCB_tlpBoESFQ6gQFGQQwi7Q00MaoMFxhDoZYYfpMpVDDHb67KSsF-cF12l4NV6A8EHyaWOqjIjCheU6JvkJEE9PjHnFVMQ-DUBgh18QWA5njn23bFjW57rTxzHHsD2kHZMyxu7luVPPMe3bXs_gL-16dh03YntuxPPe_QeLV8XYEYVF2_NDVZfZPt_A2d5-g


Conclusions

• Caspailleur is a stable package with 2.5 years history 

• Can be used for rapid analysis of formal contexts 

• Most of the algorithms work pretty fast but with no guarantee of SotA

17



Future work

• Implement many algorithms for mining intents, keys, implication 
bases 

• Add association rules mining
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