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Figure 1. A schematic of a master-slave parallel GA. The master stoves the popula-
tion, executes GA operations, and distributes individuals to the slaves. The
slaves onlv evaluate the fitness of the individuals.

03 g5 o ol |y Cmosr plad ™ 35T 5 Ol (631 5m K55 0205 S 655l 53 487 b T S

okt s gl (65 g0 S5 ﬁ.);ﬁ‘ eblg s
G Jols 5 ilomlin lo3 55 (S5l 30 Lo 5 lS (1 ) 15 (53150 K55 slag 5 S
Ul 33,8 o sgdome ¢S oS Solun G a0 ¢ i ool 5 Ol ki (glaloli bl Comar

R - . . . g Yo
(s 15 Y JK2) T g g0 3131 (6 dad o b Bl clas ool ] b K Lo Sl s

" massively
? global
? fine-grained

coarse- grained

ol gy BB B 4 e o 5 LPARIMICHC Slnn 305 0315 o) 8\ 2 grrlin Jolas o

% Fitness evaluation
7 Crossover
8 global pGA
? Spatially-structured



Figure 2. A schematic of a fine-grammed parallel GA. This class of parallel GAs has
= o or Wk
one spatiallv-distributed population, and it can be implemented very effi-
ciently en massively parallel computers.

Figure 3. A4 schematic of a multiple-population parallel GA. Each process is a simpla
GA, and there is (infrequent) communication between the populations.
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Figure 4. This hierarchical GA combines a multi-deme GA (at the upper level) and a
fine-grained GA (at the lower level).
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Figure 5. A4 schematic of a hievarchical parallel GA. At the upper level this hybrid is
a multi-deme parallel G4 where each node is a master-slave GA.
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Figure 6. This hybrid uses multi-dema GAs at both the upper and the lower levels. At
the lower level the migration rate is faster and the communications fapol-
ogy is much denser than at the upper level,
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Figure 7. A deceptive 4-bir trap fumction of uninv. The horizontal axis is the number
of bits set to | and the vertical axis is the fimess value. The difficulty of this
Junction can be varied easily by using morve bits in the basin of the decep-
tiva aptimum, or by reducing the fitness difference batween the global and
deceptive maxima. The first test problem was constructed by concatenating
20 copies aof this function and the second test problem is formed with 20
copies of a similar deceptive function of § bits.
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Figure 8. FProjected and experimental speed-ups for test functions with 20 copies of
4-bit and 8-bit trap functions using from 1 to 10 isolated demes. The thin
lines show the experimental results and the thick lines are the theorerical
predictions. The guality demanded was to find at least 10 copies correct.
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Figure 9. Projected and experimental speed-ups for test functions with 20 copies of
4-bit and 8-bit trap functions using from [ to 106 fullv connected demes. The
guality requirement was to find at least 14 correct copies.
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