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|dea:

Run many independent GP runs at the same time (in Parallel)
Compare fittest individuals between the program's populations
Prunes least fit populations

No sharing of individuals between populations




1 def pyramid(num_pops, pop_size, prune_ratio, num_gen, max_generations){
popsleft = num_pops
while(not solved and popsleft != 1 and generations < max_generations){
evolve_pops(pop_size, num_gen)
remove_least_fit_pops(round(popleft * prune_ratio))
popsleft = popsleft - round(popleft * prune_ratio)
generations += num_gen

2
3
4
5
6
7
8
9




num_pop =5
pop_size = 50

prune_ratio = 0.2
num_gen = 10

max_generations: 50

Number of populations

to prune

= roundUp(pr*np) =1

Our best fit

population \ Pop. 4

Fittest: 20

soth gen

NOTE: For this example, bigger
fitness values is better

4oth gen
Pop. 4
Fittest: 16
30th gen
Pop. 2 Pop. 4
Fittest: 15 Fittest: 12
20thgen
Pop. 2 Pop. 3 Pop. 4
Fittest: 5 Fittest: 11 Fittest: 9
10th gen
Pop. 2 Pop. 3 Pop. 4 Pop. 5
Fittest: 5 Fittest: 10 Fittest: 9 Fittest: 3







‘Cons of Pyramid Search®

search uses less memory vs 1unmng all to completlon 3
,Pyramid search's increased memory requirements comes from having to run man




Pyramid Search vs normal paper comparison

Pyramid search has high probability
of success with fewer evaluations

"total evaluations" typically refers to the total

number of fitness evaluations performed during

the execution of the algorithm.

Cumulstive Probubility of Success (%)

&
in
L

Methods Num Suc | Mean ;| SD.

Norm49 81 | 21740 | 30838
Norm490 07 | 24361 | 16870
Pyr-ps4G-np10-pr0.1 100 | 11253 | 1675
Pyr-ps49-np10-pr0.2 99 | 7961 | 1194
Pyr-ps49-np 10-pr0.5 94 | 6885 | 11099

Table 1: Mean and Standard Deviation, Number of Evalua-

tions to First Solution, Max Problem
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Evaluations x 4960
Methods Runs Total Evals
Pyr-psd9-np-100-pr0.2 | 4 for 27x49,000 | 108x49,000
Pyr-ps49-np-100-prQ.5 | 7 for 17x49,000 | 119x49,000
Pyr-psd9-np-10-pr).1 | 8 for 15x49,000 ; 120x49,000
Pyr-psd490-np-10-pr0.1 | 5 for 26x49,000 | 130x49,000
Pyr-ps490-np-10-pr0.5 | 8 for 17x4%,000 | 136x49,000
Pyr-psd49-np-10-pr0.5 | 35 for 4x4,9000 | 140x4,9000
Pyr-ps49-np-100-pr0.1 | 3 for 48x49,000 | 144x49,000
Pyr-ps490-np-10-pr0.2 | 7 for 23x49,000 | 161x49,000
Norm4900 7 for 23x49,000 | 161x49,000
Norm49 32 for 7x49,000 | 224x49,600
Pyr-psd49-np-10-pr0.2 | 7 for 45x49,000 | 315x49,000
Naorm490 7 for 46x49,000 | 322x49,00(}




WE IMPLEMENTED IT!!!

The parameters the paper used

Before we |mlemented |twe Were looking for s eedu an improvementin premature convergence,
overall fltness results and memo consum t|on
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Fitness

Assignment 1 Part B

e Assignment 1 part B also suffered from premature convergence

Mean Fitness Per Generation Best Fitness Per Generation
10 Runs, Normal, 800 PopSize 10 Runs, Normal, 800 PopSize
10 0.0083
L 0.0087
0.9 0.0986
098
—_—F 0.9985
3
0.97 E
£ 00084
0.% 0.9083
0.8 0.9982
o 5 G A 5% A 5o A 2 a 0.9981
> A AR AL AL LA LSS SRS S SN R L R L L L R X F R RN

Generation 2 .
Generation #

—F_Best



Assignment 1 Part B Cont.

e Average Execution Time 6.786 Seconds

Testing Set Memory Usage of Assignment 1 Part B (Normal)
10 Subpopulations
TARGET
600
Cammeo Osmancik SUM
OUTPUT 500
945 370 1315 400
ST 33.65% 13.18% 71.86% g
28.14% g 200 —— IMemory Usage (MiB)
b
g
183 1310 1493 § 200
L 6.52% 46.65% 87.74%
12.26% 100
1128 1680 2255/ 2808 0
SUM 83.78% 77.98% 80.31% S OA SO PR RPHYLHL DR R R e
16.22% 22.02% 19.69% Generafion




Applying Pyramid Search To Assignment 1

e Using 10 sub-populations, a prune ratio of 0.2 and 10 generations between

Mean Fitness Per Generation Best Fitness Per Generation
10 Runs, Pyramid, 800 PopSize 10 Runs, Pyramid, 800 PopSize
1.01 0.999
0.9989
1
0.0988
099 0.0087
o 0-% — 0.0086 =— _Best
e g
% 0.07 £ oomes
0.9984
0.9
0.9983
0% 0.9982
0.94 0.9981
YEOASH O PR R DPHELHLL RO RS YR AN PR PP PRSI DLHLROD PR RS

Generation # Generation #



Applying Pyramid Search To Assignment 1 Cont.

e Average Execution Time 4.6055 Seconds

Testing Set

TARGET
Cammeo Osmancik SUM
OUTPUT
1022 121 1143
Cammeo 36.37% 4.31% 89.41%
10.59%
104 1563 1667
Osmancik 3.70% 55.62% 93.76%
6.24%
1126 1684 2585/ 2810
SUM 90.76% 92.81% 91.99%
9.24% 7.19% fa.m%

/

Beforeit was
80.31%

Memary Usage (MIB)
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Conclusions

e Running pyramid search gave better results on average in less time

e According to our tests we did not reduce premature convergence or
increase genetic diversity of our populations

e Peak memory usage was less than running 10 subpopulations without with
pyramid search
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The MAX Problem from the Paper

Desired solution is a full tree with o.5 on all terminals

This problem which was presented in the paper is known as a "deceptive

problem" that "displays obvious premature convergence behaviour'
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