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Overview

• Sieve of Eratosthenes

• How to separate the work?

• Result of the Scaling analysis of the algorithm



Sieve of Eratosthenes
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• K incremented in between of
2 and sqrt(number of given numbers)

• Repeat:
• Mark all multiplies of K between 2*K and

N (here red)

• Set K to the smallest unmarked number

• All unmarked numbers are primes (here
green)





How to separate the work? Option 1

Split the tasks “round robin“

• Sqrt(n) tasks with p processes
• Each process gets about (sqrt(n)/p) tasks to compete k

• Leads to load imbalance

• With p = 4:
• p0 has tasks with values 2, 6, 10, …   // done after first step

• p1 has tasks with values 3, 7, 11, …

• p2 has values 4, 8, 12, ... //done after first step

• p3 has values 5, 9, 13, …



How to separate the work? Option 2

     Split the input to blocks



Scaling analysis – Results
n = 1,000 



Scaling analysis – Results
n = 10,000 



Scaling analysis - Results
n = 100,000



Scaling analysis - Results
n = 1,000,000



Scaling analysis - Results
n = 10,000,000

Memory allocation problems for:

By slot:  at 256 cores

By nodes:  at 128 cores



Scaling analysis - Results 

• Small problems
• Parallel execution is slower than the execution on a single node

• Doesn‘t scale well with growing number of cores

• Bigger problems
• Parallel execution can be faster than the execution on a single node

• Doesn‘t scale perfectly with growing number of cores
• After a certain boundary the execution time get worse

• Option by nodes is better than by slots in nearly all cases here



Literature

• http://acc6.its.brooklyn.cuny.edu/~cisc7340/examples/mpisieves16.pdf

• https://upload.wikimedia.org/wikipedia/commons/6/63/Animation_Sie
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