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BACKGROUND
Prime numbers are important for many reasons, both in 
mathematics and in practical applications :

• Cryptography

• Number theory

• Computing

• Real-world applications such as design of barcodes 
and numbers
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SIEVE OF ERATOSTHENES
• A classic algorithm for finding the prime numbers 

below a certain integer (limit) 

• Marks out composite numbers - the multiples of 
each prime starting with 2 (or 3). 

• It has a time complexity of O(n log log n)

• The Sieve of Eratosthenes is still used today in 
many applications, such as cryptography, number 
theory, and computer science.
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WORKING - Sieve of Eratosthenes
HOW DOES THE ALGORITHM WORK?
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NEED FOR PARALLELIZATION
• Improve Performance

•Faster Execution time

•Scale efficiently to larger input sizes
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PARALLELIZATION STRATEGY 
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• Distributing the input range across multiple 
machines

• Machine processes a subset of the range 
independently

• Communicates with other machines to ensure 
each prime number is marked only once.
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FUTURE WORK 

•Scaling up the number of processes.

•Re- run for a larger input limit.
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Results : 
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Number of processes 100 1000 10000 100000 1000000 10000000 100000000

1 0.000086 0.000104 0.000228 0.001516 0.019127 0.219986 0.69826

2 (n=2, p=1) 0.027407 0.015359 0.023652 0.016511 0.027383 0.201297 0.47937

4 (n=4 p=1) 0.004686 0.041508 0.071409 0.064771 0.063643 0.12356 0.2483

8 (n=8, p=1) 0.024056 0.059248 0.150896 0.156914 0.165036 0.215375 0.23874

16 (n=8, p=2) 0.026213 0.056028 0.066826 0.067866 0.065394 0.105376 0.19266

32 (n=8, p=4) 0.006969 0.020136 0.023114 0.022663 0.02158 0.050924 0.094875

64 (n=8, p=8) 0.006386 0.001665 0.000499 0.004217 0.00539 0.029957 0.04819

128(n=8, p=16) 0.007428 0.000575 0.000404 0.002986 0.003134 0.0088 0.014926
256(n=16, p=16) 0.0576 0.000485 0.000294 0.008167 0.00163 0.00486 0.008612

512(n=32, p=16) 0.09814 0.00897 0.00025 0.0007243 0.00082 0.000838 0.0003384
1024(n=64, p=16) 0.3093 0.00129 0.000319 0.0001724 0.0002893 0.000185 0.0002194

2048(n=128, p=16) 1.983 0.08673 0.00321 0.00928 0.0001956 0.000149 0.0001605
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