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Ìîòèâàöèÿ

Íàõîæäåíèå ãëîáàëüíîãî ìèíèìóìà � âàæíàÿ çàäà÷à äëÿ

�èçèêîâ. Ñóùåñòâóþùèå àëãîðèòìû ÷àñòî ýòî: ìåòîäû ëîêàëüíîãî

ïîèñêà / î÷åíü ñëîæíû / èìåþò íåâûñîêèå ñêîðîñòü èëè/è

âåðîÿòíîñòü ñõîäèìîñòè.

Di�erential Evolution (DE) [ R. Storn and K.V. Prie in 1995℄ �

ý��åêòèâíûé ìåòîä ãëîáàëüíîé îïòèìèçàöèè.

Asynhronous Di�erential Evolution (ADE) [ Zhabitskaya

E.I.,Zhabitsky, M. V., 2011℄ � äëÿ ìíîãîïîòîêîâûõ âû÷èñëåíèé.

ADE with Råstart (ADE-R) [ Zhabitskaya E.I.,Zhabitsky, M. V.,

2012℄ � ïîçâîëÿåò P
su

→ 1.

Öåëü äîêëàäà � ïðîäåìîíñòðèðîâàòü

ðàçëè÷èÿ â ðàáîòå òðàòåãèé ÀÄÝ-P;

âûáîð íàèáîëåå ïîäõîäÿùèõ ñòðàòåãèé äëÿ ðàçëè÷íûõ

òèïîâ çàäà÷ ïðè ìíîãîïîòîêîâûõ âû÷èñëåíèÿõ.
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Ñîäåðæàíèå

1

Àñèíõðîííûé àëãîðèòì äè��åðåíöèàëüíîé ýâîëþöèè (ÀÄÝ)

Ñõåìà ÀÄÝ

�àñïàðàëëåëèâàíèå ÀÄÝ

2

Óñëîâèÿ òåñòèðîâàíèÿ

Ïàðàìåòðû ÀÄÝ-�, óñòàíîâëåííûå ïðè òåñòèðîâàíèè

ÑÅÑ-2005 Testbenh

3

�åçóëüòàòèâíîñòü ñòðàòåãèé ÀÄÅ-� ïðè ìíîãîïîòîêîâûõ âû÷.

�åøåíèå çàäà÷è �îçåíáðîêà

�åøåíèå äðóãèõ çàäà÷ èç CEC-2005

4

Âûâîäû
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Àñèíõðîííàÿ äè��åðåíöèàëüíàÿ ýâîëþöèÿ (ÀÄÝ):

ñõåìà

Ñòðàòåãèè:

ADE/target/base/n/crossover
ADE/w/x/y/z

ADE/rand/rand/1/bin

ADE/worst/best/1/bin

ADE/linworst/linbest/1/bin

ADE/linworst/best/1/bin
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Ñõåìà ÀÄÝ

�àñïàðàëëåëèâàíèå ÀÄÝ

�àñïàðàëëåëèâàíèå ÀÄÝ: óñëîâèÿ òåñòà

Óçåë 1: tf (ui )
✛

ui

✲

f (ui )

Óçåë N
pro

: tf (uj )

✛

uj

✲

f (uj)

. . .

Ìàñòåð

îïòèìèçàöèè

(MPI)

✲
f (uj)

✛
ui

ÀÄÝ-P

τ
ÀÄÝ

Óçåë 0

tf (ui ) ≫ τ
ÀÄÝ

tf (ui ) ∼ N(1, σ|t > 0)

↓

Nìíîãîïîòî÷í.

f.eval

6= N
ïîñëåäîâ.

f.eval
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ÀÄÝ-íàñòðîéêè

ÀÄÝ-ïàðàìåòðû

F = 0.9
CR =
{

0.9 äëÿ �óíêöèé ñ íåðàçäåëÿåìûìè ïåðåìåííûìè

0.1 äëÿ �óíêöèé ñ ðàçäåëÿåìûìè ïåðåìåííûìè

Ïàðàìåòðû ÀÄÝ-�:

N init

p = 10, k = 2

exj
=

max
i=0,...,Np−1

{xi,j}− min
i=0,...,Np−1

{xi,j}

max
i=0,...,Np−1

{|xi,j |}
< εx = 10−12

,

ef =
max

i=0,...,Np−1
{fi}− min

i=0,...,Np−1
{fi}

max
i=0,...,Np−1

{|fi |}
< εf = 10−12

.

Max(FE) = 107

Êîëè÷åñòâî ïîïûòîê: 100.

�àçáðîñ âðåìåíè ðàñ÷åòà f (ui ) : σ = 0.2.
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Shifted Spheri funtion (D = 10)

f1(x) =

D
∑

j=1

z2
i + f

bias

,

z = x − o, x ∈ [−100, 100]D

Shifted Rosenbrok funtion (D = 10)

f6(x) =

D−1
X

j=1

“

100
“

z
2
j − z

2
j+1

”

+ (zj − 1)2
”

+ f
bias

,

z = x − o + 1, x ∈ [−100, 100]D
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Shifted Rastrigin funtion (D = 10)

f9(x) =

D
∑

j=1

(

z2
i − 10 cos(2πzi ) + 10

)

+ f
bias

,

z = x − o, x ∈ [−5, 5]D

Sh. rotated Weierstrass funtion (D = 10)

f11(x) =

D−1
∑

j=1

k
max

∑

k=0

ak cos
(

2πbk(zi + 0.5)
)

+ f
bias

,

z = x − o, x ∈ [−0.5, 0.5]D
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�åøåíèå çàäà÷è �îçåíáðîêà (D = 10): ñðåäíåå

çàòðà÷åííîå âðåìÿ è óñêîðåíèå ïðè ìíîãîïîòîêîâûõ

âû÷èñëåíèÿõ

   procN1 10 210

 u
ni

ts
fe

va
l

<
 T

 >  
, 

N

310

410

ADE/rand/rand/1/bin

ADE/worst/best/1/bin

   procN1 10 210

sp
ee

d-
up

  

1

10

210 ADE/rand/rand/1/bin

ADE/worst/best/1/bin

linear speed-up

Óñêîðåíèå ÀÄÝ-� áëèçêî ê ëèíåéíîìó äî N
pro

≫ Np .

N
pro

< Np : ADE/worst/best/1/bin ðåøàåò çàäà÷ó áûñòðåå

N
pro

> Np : ADE/rand/rand/1/bin ñîõðàíÿåò ëèíåéíîñòü

óñêîðåíèÿ
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�åøåíèå çàäà÷è �îçåíáðîêà

�åøåíèå äðóãèõ çàäà÷ èç CEC-2005

�åçóëüòàòèâíîñòü ñòðàòåãèé ÀÄÅ-� ïðè ðåøåíèè çàäà÷

èç ÑÅÑ-2005

f

n



t

. ❳
❳

❳
❳

❳
❳

❳❳
Ñòðàòåãèÿ

N
pro

1 16 128 256

〈T 〉 〈T 〉 óñêîð. 〈T 〉 óñêîð. 〈T 〉 óñêîð.

f

1

:

H

s

p

h

.

rand/rand/1/bin 3640 300 12 91 40 70.1 52

linworst/linbest/1/bin 3270 300 11 98 33 76.3 43

linworst/best/1/bin 3080 290 11 100 31 77.6 40

worst/best/1/bin 3070 600 5.1 280 11 235.2 13

f

6

:

R

o

s

.

rand/rand/1/bin 50300 2850 18 480 104 504.0 100

linworst/linbest/1/bin 65300 3150 21 690 94 929.8 70

linworst/best/1/bin 39400 2490 16 660 59 1800 (480) 20 (80)

worst/best/1/bin 41300 1980 21 890 46 807.8 50

f

9

:

R

a

s

t

r

.

rand/rand/1/bin 6120 380 16 84.5 73 58.8 100

linworst/linbest/1/bin 5500 460 12 92 60 63.0 87

linworst/best/1/bin 6900 530 13 120 60 82.2 84

worst/best/1/bin 6900 940.2 7.4 390 18 238.3 29

f

1

1

:

W

.
rand/rand/1/bin 234000 14300 16 2000 120 2200 110

linworst/linbest/1/bin 191000 16300 12 2000 95 1100 170

linworst/best/1/bin 190000 11700 16 1800 105 980 190

worst/best/1/bin 203000 25100 8.1 11000 19 11000 19
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Óñêîðåíèå ÀÄÝ-� áëèçêî ê ëèíåéíîìó äî N
pro

∼ 10Np .

Äëÿ N
pro

∼ 1 ñòðàòåãèè íàïðàâëåííîãî ïîèñêà

(ADE/worst/best/1/bin, ADE/linworst/best/1/bin,

ADE/linworst/linbest/1/bin) îáëàäàþò áîëåå áûñòðîé

ñõîäèìîñòüþ.

Ïðè áîëüøåì N
pro

ïðåèìóùåñòâî èìåþò ñòðàòåãèè,

ñîõðàíÿþùèå ðàçíîîáðàçèå (ADE/rand/rand/1/bin).

Ñòðàòåãèè ADE/linworst/best/1/bin, ADE/linworst/linbest/1/bin

äàþò áëèçêèå ê ëó÷øåìó ðåçóëüòàòû äëÿ ëþáîãî ÷èñëà

âû÷èñëèòåëüíûõ óçëîâ êàê äëÿ �óíêöèé ñ ðàçäåëÿåìûìè

ïåðåìåííûìè, òàê è äëÿ ìíîãîìîäàëüíûõ íåñåïàðàáåëüíûõ

�óíêöèé.
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Thank you for your attention!!!
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