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Background
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An open source data streaming library for 
Python, built in C. 

   

Just as a bouncer has to decide who is allowed in 
a venue and who is not, a data streaming 
algorithm has to ’decide’ which data to ’let in’ (use) 
and which to not in order to approximate the 
answer. 
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Workflow
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● Small space K-independent 
hashing  algorithms.

● Translating between C code 
and python code. 

● Engineering decisions about 
user friendliness vs 
efficiency.

● Class inheritance and 
meta-types via C python api.

Research

● In depth analysis of all 
methods to be implemented: 
Jelani Nelson lecture notes

● Extensive c-python api 
documentation 
understanding: 
https://docs.python.org/3/c-a
pi/index.html

EDUCATION

● Hashing library to provide user options for which to 
use per linear sketch.

● Constructors to turn static c struts into python 
classes.

● Working implementations of Morris, CountMin 
Sketch, and CountMin

WORK
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A word about python 
: Limitations 

● Python is a beast! 
Requires a lot of overhead 
in memory to get anything 
running.

● Python only has type long 
for integers, double for 
floats.

● Everything in python is a 
pyobject! 

Size of any object instance will at least be the 
size of the members of its struct!

By default, to start a morris counter instance 
in python, would require, 16+ bytes!
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A word about python 
: Limitations 

● Usability of python library 
requires access to 
features inputted.

● An epsilon, delta value by 
default incur a cost of 8 
bytes in C (but actually 16 
in Python)!

● These are of course 
necessary prerequisites 
to instantiate the object 
instance. 

By storing the Python object version, a 
string object pointing to either of "Morris, 
Morris+, Morris++", we also incur at least 
another 10 bytes of memory by default.

One could find ways to elude this being a 
parameter, but at the cost of decreasing 
usability
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Requirements and 
assumptions: 

● Requires Python version >= 3.9.9
● Class only works with integer 

tokens, cannot handle generic 
types (strings, vectors) as inputs.

● Assumes input domain does not 
exceed range of 2^31 - 1. 



Counters module

8

Init function of Morris counter in python vs in C using the 
python api. 



Compilation code 
snippets
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Counters module: 
results
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CountMin module
code snippets
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Init function of CountMin sketch in python vs in C using the 
python api. 



CountMin module:
results
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Hash library
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Hash library



Sample documentation
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Sample documentation
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Sample documentation
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None of this would be possible without the following 
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Library can be 
found at: 
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https://github.com/KeyAleph/Bouncer

Note: library is currently private
Sources:

1.  Carter, Larry; Wegman, Mark N. (1979). "Universal Classes of Hash Functions". Journal of Computer and 
System Sciences. 18 (2): 143–154. doi:10.1016/0022-0000(79)90044-8. Conference version in STOC'77.

2. M. Dietzfelbinger. Universal hashing and k-wise independent random variables via integer
3. arithmetic without primes. In Proc. 13th STACS, LNCS 1046, pages 569–580, 1996.
4. Pătraşcu, Mihai; Thorup, Mikkel (2012), "The power of simple tabulation hashing", Journal of the ACM, 59 (3): 

Art. 14, arXiv:1011.5200, doi:10.1145/2220357.2220361, MR 2946218.



What’s next?

▸ Automatic Documentation with sphinx.
▸ Half-precision floating-point to decrease overhead!
▸ Implementation of Galois fields in C for universal 

hashing algorithms. 
▸ Nisan's Pseudorandom Number Generator for 

derandomization and less random bit space usage!
▸ Add more algorithms!

What’s Next?
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THANKS!
Any questions?


