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TOM TAT

Cdc phiong phdp gidi bdi todn t6i wu ciia ham nhiéu bién dwoc biét dén kha sém trong
todn hoc. Nhing doi véi mét s6 bai todn phirc tap cdc phwong phdp ndy khé cé thé tim kiém
dwoe 161 gidi toi wu. Trong pham vi bai bdo nay, chiing t6i dé xudt phwong phdp gidi bdi todn t6i

wu ham nhiéu bién bang cdch sir dung gidi thudt di truyén va tinh todn song song.

1. Giéi thi¢u

Xtr 1y song song 1a xir Iy trén nhiéu bo xur Iy va cac bd xir Iy ndy phai tham gia
giai quyét cing mot bai toan [1],[4], [5]. X 1y song song can két hop giira 1ap trinh
song song va thudt toan song song.

Thong thuong dé toi uvu hoa mot ham sd nao d6 ngudi ta phai tinh dao ham rdi
tim nhiing diém ma tai d6 dao ham triét tiéu. Tuy nhién, dbi véi cac ham phuc tap thi
viéc nay kho thyc hién. Giai thuat di truyén (Genetic Algorithms — GA) 1a mot trong
nhirng giai thuat thich hop nhét cho van dé nay. Tuy nhién, thoi gian chay GA 1a rat dai
d6i voi bai toan c6 khong gian tim kiém 16n. Mt khac, GA 1a mot giai thuat mang ban
chit song song (ludn duy tri n 10i giai chira trong quan thé), vi vdy, song song hoa GA la
huéng tiép can phu hop cho viée cai thién thoi gian tinh toan.

2. Lap trinh song song va thuit toian song song

Trong mdi truong song song, & cung mot thdi diém co thé c6 nhidu hon mot
chuong trinh duoc thuc hién, nghia 1a mdi chuong trinh s& tu thuc hién céc tién trinh
cua minh va ching tuong tdc v4i nhau dé khong 1am anh hudng téi nhip do thuc hi¢n
ctia nhau [6], [7]. Do d6, ngudi lap trinh khong chi viét chuong trinh, dir liéu nhur trong
moi trudng tudn tu ma con phai cung cip cc cong cu dé dong bd hod va diéu khién su
tuong tac giita cac tién trinh.

Lap trinh song song ¢ cic cach tiép can twong tng véi cac loai kién trac cua
cac may tinh song song nhu 1ap trinh song song kiéu SIMD, kiéu MIMD véi b nhé
chia s¢ hay phan tan [8]. Dbi voi nhitng may tinh song song thi ngon ngit 1ap trinh phai
la m6 hinh dugc st dung dé thuc hién song song va giai quyét bai toan dat ra mot cach
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hiéu qua nhat. Mt trong cac mo hinh 14p trinh song song dang duoc st dung pho bién
12 m6 hinh truyén thong diép. Trong mo hinh truyén thong diép, cac tién trinh chia sé
v6i nhau kénh truyén thong.

Thuat toan song song la mdt tap cac tién trinh hodc céac tac vu co thé thuc hién
ddng thoi va co thé trao ddi dir liéu voi nhau dé két hop cung giai mot bai toan dat ra [1],
[7]. Thuat todn song song co thé xem nhu 1a mot tap hop cac don thé doc 1ap, mot )
trong s6 chung co thé thyc hién tuong tranh trén may tinh song song. Van dé dit ra 1a
lam thé nao dé xay dung duoc nhitng thuat toan song song dé giai bai toan mot cach
hiéu qua trén nhitng may tinh ma chiing ta c6. Cach lam kha thong dung 1a bién ddi cac
thuat toan tudn tu vé song song nhung van bao toan duoc tinh twong duong trong tinh
toan.

3. Giai thuit di truyén

Giai thuat di truyén 1a giai thuat tim kiém, chon lua cac giai phap t6i vu dé giai
quyét cAc bai toan thuc té khac nhau, dua trén co ché chon loc cua di truyén hoc: tur tap
10i giai ban dau, thong qua nhidu budc tién hoa, hinh thanh tap 10i giai méi phu hop hon,
va cubi clng tim ra 161 giai t6i wu nhat. Trong tu nhién, mdi c4 thé mudn ton tai va phat
trién phai thich nghi véi méi truong, ca thé nao thich nghi hon thi ton tai, ca thé nao
kém thich nghi thi bi ti€u diét. Thu tuc giai thuat di truyén duogc trinh bay nhu sau:

Input: sb ca thé, sd lan lap tdi da, x4c sudt lai ghép va dot bién, ham tinh do thich
nghi.

Output: quan thé di tién hoa.
Procedure  Gidi thudt di truyén;
Begin t:=0;
Khdi tao ngdu nhién tdp cd thé P(t);
Pdnh gid d phi hop tirng cd thé trong P(1);
while (not diéu kién két thic) do
begin
t:=t+1;
chon cdc cd thé tir tdp P(t - 1);
lai tao cdc cd thé dwoc chon tao ra tdp cac ca thé méi Pw);
dét bién cdc ca thé trong tdp P(t) theo xdc sudt;
ddnh gid @ phit hop cdc cd thé trong tdp P(1);
end;
End;
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Giai thuat di truyén gém 5 thao tac co ban [2], d6 13: m3 héa — mé ta di truyén
cho 101 giai cua bai toan, tao 1ap 10i giai ban dau, xay dung ham thich nghi, xdy dung
cac toan tur di truyén, xéac dinh cac tham s6 cho giai thuat.

3.1. M héa — mé td di truyén cho 10i gidi bai todn

Pay 1a van dé can giai quyét trude khi giai bai toan v6i GA. Tuy thudc vao nodi
dung ctia moi bai toan ma chiing ta ¢c6 mot cach ma hoa khic nhau. Cac phuwong phap
ma hod hay duoc st dung [2], [3], [9]:

+ M4 hoa dang chudi nhi phan: mdi NST (16 gidi) 1a mot chudi cac bits 0 va 1.

+ M3 hoéa thtr ty: mdi NST 1a mot chudi cac s6 nguyén thé hién thir ty phan b 10i
giai cua bai toan.

+ M3 hoa theo gia tri: mdi NST 13 mot chudi cac gid tri c6 mdi quan hé twong
ung véi bai toan.

+ M3 hoa dang cdy: mbi NST 1a mot cAy cua mot nhom ddi tugng nao do.

3.2. Tao ldp 1oi gidgi ban diu

Tap 10i gidi ban dau thuong duge khoi tao ngdu nhién tir khong gian cac 101 giai.
Cach tao l1ap tap 101 giai ban dau phu thude rat nhiéu vao cadch ma hoa NST.

3.3. Xay dung ham thich nghi

Ham thich nghi danh gia kha nang thich nghi cua tap 10i gidi theo yéu cau bai
toan.

3.4. Xay dung cdc todn tir di truyén

+ Toan tir chon loc: Trong GA, sau mdi lan tién hod chung ta chi giir lai cic ca
thé c6 do phu hop cao con céac ca thé x4u bi loai bo. Mot sb quy tac chon loc thuong
dugc st dung la: quy tdc chon loc xén, chon loc theo ban Roulete, quy tac chon loc
nhiéu lan.

+ Toan tur lai ghép: Budc 1: tao ra tdp NST tir cac NST da duoc chon loc b?mg
cach chon ngau nhién N (s6 lwong NST cua quan thé) NST. Bude 2: sau khi chon duoc
N NST, lan luot ldy ra timg cip NST dé lai ghép tao ra 2 NST méi. Mot s6 phuong phap
lai ghép: lai ghép 1 diém, lai ghép hai diém, lai ghép mit na, lai ghép vong tron.

+ Toan tir dot bién: dot bién gay ra thay ddi ngdu nhién trén ting bit cua NST tao
ra mot NST méi. Cac phuong phap dot bién: dot bién déu, dot bién khong déu.

3.5. Xdc dinh cdc tham sé cho gidi thudt

+ Xéc suat lai ghép: 1a muc do thuong xuyén cua thao tac lai ghép [2]. Néu
khong lai ghép thi NST con sao chép nguyén ven NST cha me. Néu c6 lai ghép thi NST
con dugc xay dung tir nhitng phan ctia NST cha me.
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+ X4c suit dot bién: 1a mac do thuong xuyén cua viéc dot bién mot phén cua
NST [2]. Xé4c suét dot bién phai nho, vi néu xac suat ndy cao thi s& 1am giam kha ning
hoi tu.

+ Kich thudc quan thé: néu kich thude quan thé qua nho thi kha nang lai ghép sé
nhoé va chi mot phﬁn nhé cua tap tim kiém duoc xu ly. Nguoc lai, néu kich thuéc qua
16n thi toc do xir Iy cham. Sd lugng cé thé t6i uu phu thudc vao bai todn cu thé va
phuong phap ma hoa cu thé.

4. Thuit toan di truyén tuin tw cho bai toan t6i wu héa ham nhiéu bién
4.1. Phat biéu bai todn

Phat biéu bai toan: Tim cuc trj ham f v6i n bién lién tuc f(x1, x2, ..., xn), trong
d6 xi c6 gia tri trong mién D = [a, b] 14 tip con cua tap sb thuc.

4.2. Gidi thugt di truyén tudn tw cho bai todn t6i wu héa ham nhiéu bién

Khong mat tinh tong quat, ching ta c6 thé gia sir cic bién cua phuwong trinh nam
trong doan [0, 1].

M3 héa — mé ta di truyén cho 10i gidi bai toin

Nhu phén trén da dé cip & phan trén, cac bién ctia phuong trinh c6 gia tri 1a kiéu
s6 thue va nam trong doan [0, 1], do d6 ddi voi bai toan nay ching ta st dung phuong
phap ma hoa theo gia tri 1a hop 1y nhat. Nhu vay, mdi 1oi giai s& 1a mot diy sd thuc
duoc luu vao trong mot mang mot chiéu (mdi phan tir s& ¢6 kiéu dir liéu 1a kiéu sd thuc)
voi cac gia tri duoc sinh ngau nhién trong doan [0, 1].

Tao lap 10i giai ban diu

Theo cach ma hoa da dugc xac dinh, chung ta xay dung mot mang hai chiéu
V[Size,N] dé luu tap 1oi giai ban dau. Trong d6, Size 13 s6 hang (s ca thé trong quan
thé), N 1a sb cot (sé bién trong ham muc tiéu). Trong chuong trinh, thi tuc
InitPopulation s& co chtrc ning sinh ra tip 10i giai ban ddu mot cach ngiu nhién va luu
vao trong mang V[Size,N].

Pinh gia d9 thich nghi ciia mdi ca thé

Viéc danh gia do thich nghi ctia mdi ca thé trong chuong trinh nay chinh 1a ham
muc ti€u ma bai toan dua ra. Dudi day la ham muc ti€u cua bai toan:

(9
f(x)= Z(ﬁ—(xi ~0.25)" x(x, -0.75)’ +10g(1+xl,)j
i=1

Trong chuwong trinh, thu tuc tinh d6 thich nghi cia mdi ca thé 1a
CalculateFitness. Thu tuc nay sé& tinh tudn ty d6 thich nghi cuia mdi ca thé va luu ching
vao mQt mang mot chiéu Fitness[Size] v6i sd phﬁn ttr chinh 1a sb c4 thé duogc sinh ra
ban déu, tirc 12 bang chinh s6 hang cia mang V.
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Chon loc cac ca thé tot dwa vao dd thich nghi

Trong giai thuat di truyén, tac vu chon loc thuong st dung hai phuong phap
chon loc xén hay chon loc theo ban quay Roulete dé chon loc ra nhiing cé thé co do
thich nghi t6t. Theo cach ma hoa 101 giai va khai tao tap 101 giai ban dau, néu sir dung
phuong phap chon loc xén, chung ta phai sip xép mang Fitness theo thir tir ting dan
hodc giam dan va sip xép lai cic hang ctia mang V tuong tmg véi cac vi tri cua Fitness
da thay d6i mot cach dong thoi. Diéu nay s& 1am cho thuit toan cua chung ta ton kha
nhiéu thoi gian. Do dé, véi bai toan dang xét, chung ta str dung phwong phap chon loc
theo ban quay Roulete dé chon loc.

Thu tuc c6 chic nang chon loc trong chuong trinh 1a thu tuc Select. Trudc tién,
chung ta tinh tong d6 thich nghi ctia ¢ c4 thé luu vao mang mot chiéu PartialSum[i],
trong d6 ¢ =1-Size Téng d¢ thich nghi ciia ca quan thé TotalSum = PartialSum[Size].
Tiép theo, chung ta sinh ngau nhién maot gia tri RandVal trong doan [0, 1], nhan v&i
TotalSum rdi gan lai cho chinh n6. Thuc hién Size lan lap, néu PartialSum[i] > RandVal
thi chon c4 thé tha 7.

Lai ghép cac ca thé

Sau khi chon loc dugc cac cé thé c6 do thich nghi tdt, chiing ta chon ngau nhién
timg cip trong chung dé lai ghép véi xac suit lai ghép cho trudc.

Trong chuong trinh, viéc chon ngiu nhién timg cip dé lai ghép duoc thuc hién
boi thu tuc SelectParrent. Thu tuc nay st dung lai thu tuc Select dé chon ra tung cap ca
thé c6 do thich nghi tot mot cach ngu nhién dé lai ghép. Thu tuc nay chi dimg lai khi
chon ngiu nhién hai ca thé ma hai ca thé d6 trung nhau.

Sau khi thyc hién SelectParrent xong, chuong trinh s€ su dung thu tuc
CrossOver dé lai ghép voi xac suit cho trudc. Trong thii tuc ndy, trudc tién ching ta
sinh mét s6 R ngau nhién trong doan [0, 1], néu R > CrossOverProbability (xac suit lai
ghép cho trudc) thi giir nguyén cip ca thé do, nguoc lai thi cho ching lai ghép. Viéc lai
ghép dugc thuc hién khé don gian. St dung mét vong for chay tur bién dau tién cua cac
thé dén bién cudi cung, cr moi lan nhu vay chung ta thuc hién nhu sau:

a = (double)ran.Next(sMax)/ (double)sMax;
Child1[i] = a * Parrent1[i] + (1 - a) * Parrent2[i];
a = (double)ran.Next(sMax)/ (double)sMax;
Child2[i] = a * Parrent1[i] + (1 - a) * Parrent2[i];

Djt bién

Sau khi thuc hién tac vu lai ghép, tac vu dot bién s& duoc thuc hién voi xac suét
dot bién cho trude. Tac vu dot bién s& gitp chuong trinh tranh dugc viéc nhan gia tri tdi
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uu cuc bd. Trong chuong trinh, thu tuc Mute s€ thuc hién tac vu nay. Trong thu tuc
Mute, chung ta sinh ngau nhién maot s6 R trong doan [0, 1], néu R < MutationProb (xac
sudt dot bién cho trude) thi chung ta dot bién c4 thé duge chon, nguoc lai thi gilt nguyén.
Téc vu dot bién duoc thuc hién nhu sau:

+ Chon ngau nhién mat vi tri trén cé thé dugc chon dé dot bién bang céach: sinh
ngau nhién mot sO nguyén roi chia lay du cho so bién cua cé thé do, chung ta s€ lay
duoc vi tri can dot bién.

+ D6t bién: sinh ngau nhién mot so trong doan [0, 1], gan gia tri ctia bién & vi tri
da tim dugc & thao tac trén bang s6 vira méi dugce sinh ngau nhién.

Thay thé quan thé hién tai béi quan thé da dworc tién hoa

Sau khi thuc hién cac tac vu gene, chuong trinh sé€ thay thé quén thé hién tai boi
quéan thé duoc tién hoa bang thu tuc ReplacePopulation. Thu tuc nay sé& ghi lai cac ca
thé méi dugce sinh ra vao mang V.

Qua trinh tién hoa trén (tinh d§ thich nghi cua quén thé, chon loc, lai ghép, dot
bién, thay thé quan thé hién tai boi quan thé di dugc tién hoa) dugc lap di lap lai cho
dén khi diéu kién dung (duoc cho trude) duge thda man.

Pé kiém tra tinh hoi tu cta thuét toan, cit mdi lan thuc hién qué trinh tién hoa
chuong trinh s& tinh d6 thich nghi trung binh ctia quan thé va d6 phuong sai vé do thich
nghi ctia cac ca thé trong quén thé.

Thii tuc tinh toan chinh trong chwong trinh mé phéng GA tuan tu

Input: N (sé bién), Size (s6 ca thé), MaxNumOfGen (s6 lan lip toi da),
CrossOverProb (xéc suit lai ghép), MutationProb (xac suat dot bién), ham f(x;).

Output: mang V[Size,N] (mang luu quan thé di tién hoa).
Procedure SerialGA;
Begin

NumberOfGeneration:=0; //bién lap

InitPopulation; //Khdi tao quan thé ban dau

while (NumberOfGeneration < MaxNumOfGen) do
begin
CalculateFitness; //Tinh d6 thich nghi ctia cac c4 thé trong quan thé
For i=1 to Size/2 do

begin
SelectParrent; //Chon cac ca thé c6 do thich nghi tot va ldy timg cap
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CrossOver; //Lai ghép cac cap ca thé di chon véi xac suat cho trude
Mute; /Dot bién ca thé véi xac suét cho trude
end;
ReplacePopulation; //Thay thé quan thé hién tai bang quan thé da tién hoa
NumberOfGeneration = NumberOfGeneration + 1;
end;
End;
5. Song song héa giai thuit di truyén trong bai toan t6i wu héa ham nhiéu bién

Vi chuong trinh tudn tu nhu trén, chung ta théy c6 rat nhiéu tac vu duge tinh
toan doc 1ap vdi nhau, nhét 1a tac vu tinh do thich nghi trung binh ctia cac ca thé trong
quan thé.

Trong mdi trudng song song, gia sir chung ta co S 1a sd ca thé trong quan thé, N
13 sb processor chay song song voi nhau. M6 hinh dugc sir dung trong phuong phap nay
la m6 hinh master — slave, trong dé c6 mot processor lam master con N-1 processor con
lai lam slave.

- Ma hdéa — mo ta 161 giai di truyén cho bai toan: Viéc ma hoa dugce thira ké lai tir
phuong phap ma hoa trong chwong trinh tuan tu, tirc 13 ma hoa theo gia tri.

- Khéi tao quﬁn thé ban dau: viéc khoi tao quén thé ban dau duoc thuc hién
gidng nhu giai thuat tudn tir va cong viéc ndy dugc giao cho master lam.

- Tai mbi lan lap: cac budc ma master va cac slave s€ thuc hién duogc liét ké
trong bang 1.

Bang 1. Cac budéc ma master va slave thuc hién tai moi lan lap

Master Slavei (1 <i<N-1)

G6i toan bd cac ca thé trong quan the toi tat | Nhan toan bd cac cé thé trong quan thé
ca cac slave to1 tat ca cac slave

Tinh d6 thich nghi cta S/(N-1) ca thé

Nhan va tong hop cac két qua Goi két qua vé cho master

Gdi do thich nghi cta toan quin thé dén tit . \ ,
L, £ q Nhan d6 thich nghi cua toan quan thé
ca cac slave

Dua vao do thich nghi dé chon loc, lai
ghép, dot bién va sinh ra S/(N-1) ca thé
cta thé hé tiép theo
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Nhén céac ca thé duoc sinh ra & thé hé tiép G6i céac ca thé duoc sinh ra & thé hé tiép
theo theo vé cho master

Téng hop céac ca thé méi lai

Thay thé quan thé hién tai béi quan thé méi

Nhén xét:

+ Tht ca cac tac vu cua gidi thuat di truyén tudn tu (tinh d¢ thich nghi, chon loc,
lai ghép, dot bién) déu duoc song song hoa.

+ Cau trac thuat toan tuan ty khong bi pha v cho nén chat luong 1oi giai cua
giai thuat sau khi song song hoa dugc ddm bao nhu gidi thuat tuén ty.

+ Chi phi truyén thong cao, thoi gian thyc hién thuat toan phu thude vao chét
lugng may moc, céc tac vu gene thuc hién trén chi mot quén thé.

+ Thuat toan khong doi hoi topology mang phirc tap.

Céac ham va thu tuc trong chuong trinh mé phong giai thuat di truyén dugc song
song hoa da phan duoc thira ké tir chwong trinh mo phong giai thuét di truyén tuan tu.
Céc thu tuc chon loc, lai ghép, dot bién duoc thira ké hoan toan tir giai thuat di truyén
tudn tu. Trong chuong trinh song song, chi c6 thu tuc tinh do thich nghi cta cac ca thé
duoc thay ddi, va c6 mot s thao tac duoc phéat sinh thém. Pé thuc hién chuong trinh
song song nay, chiing ta can thyc hién nhing budc sau:

+ Xay dung mot interface Ical dung dé khai bao cic ham can tinh song song
(thyc hién cac tac vu dugc song song hoa).

+ Xay dung project CalServer gom ndi dung cta cac ham di dugc khai bao
trong Ical. Trong project nay phai bo sung References file Ical.dll duoc sinh ra sau khi
xay dung interface Ical.

+ Ical va CalServer duoc luu & master va cac slave dé€ thuc hién tac vu duoc
song song hoa.

+ Xay dung project Client dugc luu ¢ master dé chay chuong trinh chinh.
Trong project nay c6 hai 16p chinh: Ketnoi va GlobalMembersGA. Trong 16p Ketnoi,
cong viéc chu yéu 1a triéu goi master va cac slave tinh toan cac tac vu duoc song song
hoa. GlobalMembersGA 13 16p chinh dé chay chuong trinh. Trong 16p
GlobalMembersGA, cic ham va thu tuc dugc gitr nguyén giéng nhu giai thuat tuan tu,
chi ¢6 thay ddi ¢ thi tuc CalculateFitness. O chuong trinh song song, thu thuc nay chi
c6 cong viée 1 tap hop lai d6 thich nghi cia cac ca thé da duoc master va céc slave tinh
toan.

+ Trong 16p GlobalMembersGA, thu tuc tinh toan chinh PGA ciing c6 mot sd
su thay d6i nho. Trong thu tuc nay, chung ta phai mé kénh truyén thong, tao cac tuyén
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doan (tuong ung voi s6 processor), khdi dong cac tuyén doan. Cac tuyén doan nay sé€
duoc 16p Ketnoi st dung lai dé triu goi master va cac slave tinh toén.

+ Lop GlobalMembersGA phai c6 khai bao cac dia chi IP cua master va céac
slave dé 16p Ketnoi st dung cho viéc tri€u goi.

Thi tuc tinh toan chinh trong chwong trinh dwgc song song hoa:

Input: s6 tién doan dugc mo twong tng véi sé may, dia chi IP ctia cac may tham
gia vao qué trinh tinh toan, N (s bién), Size (s ca thé), MaxNumOfGen (sd 1an lip tbi
da), CrossOverProb (xac suit lai ghép), MutationProb (x4c sudt dot bién), ham f(x;).

Output: mang V[Size,N] (mang luu quin thé di tién hoa).
Procedure PGA,
Begin
Mé kénh truyén thong va khéi tao cac tuyén doan;
NumberOfGeneration:=0;  InitPopulation;
while (NumberOfGeneration < MaxNumOfGen) do
begin
Cic slave tinh dd thich nghi ciia cc ca thé do master géi dén;
Master tip hop dé thich nghi ciia cac c4 thé trong quan thé;
For i=1 to Size/2 do
begin
SelectParrent;
CrossOver;
Mute;
end;
ReplacePopulation;
NumberOfGeneration = NumberOfGeneration + 1;
end;
End;
Két qua thye nghiém ciia chuwong trinh song song:
+ Chuong trinh thir nghiém duoc chay trén 2 may. May thir nhat 13 may da dung
deé chay chuong trinh tuan ty. May nay dugc st dung vira 1a server vura 1a client thir nhat.

+ Do mdi lan chay chuong trinh s& tao cac bién ngiu nhién trong doan [0,1] nén
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mdi 1an chay s& cho cac két qua khac nhau, vi vAy chiing ta chi xét két qua ma no thé hién
tinh hoi tu cia thuéat toan.

+ D¢ thich nghi trung binh ctia quan thé ting dan va phwong sai vé d¢ thich nghi
clia cac ca thé trong quan thé giam dan.

6. Panh gia chwong trinh song song véi chwong trinh tuin ty
6.1. Danh gia chwong trinh song song

+ Chuong trinh song song khong pha v& cdu trac cta thuat toan tuan tu cho nén
chat lugng 101 giai ctia n6 twong ty nhu chuong trinh tuan tu.

+ Chuong trinh chi méi song song héa dwoc mot phan dua theo ¥ tuong di néu
(song song hoa tac vu tinh toan do thich nghi cta cac ca thé trong quan thé).

+ Chuong trinh khong doi hoi topology mang phirc tap, chi phi giao tiép hoi 16n,
thoi gian thyc hién phu thudc vao chét lugng cta cac may thyc hién.

+ Chuong trinh phai khai bao dia chi IP ctia cac mdy mdt cach thu cong. Do vay,
ctr mdi 1an mudn nang hay giam s may thuc hién thi ching ta phai khai béo thém hay
x6a bdt di cac dia chi IP cua cac may.

6.2. So sdnh chwong trinh song song véi chwong trinh tudn tw dwa trén cdc
két qua thwe nghigm

+ Hai chuong trinh song song va tuan tu déu co: N=500, Size=1000, 1ap 500 lan,
xéc suat lai ghép 1a 0.1, xac sudt dot bién 13 0.01, ham tinh d6 thich nghi 1a f(xi) duoc
cho nhu trén.

+ Dya vao két qua dua ra cac file ciia hai chuong trinh, chiing ta thiy rang két
qua cua chuong trinh tudn ty va chuong trinh song song 14 twong ty nhau. Két qua cua
ca hai chuong trinh déu cho cho chung ta théy duoc tinh hoi tu cda thuat toan.

+ Chi phi dé thyc hién chuong trinh song song ton hon chuong trinh tuan tu.

+ Thoi gian thuc hién thudt toan song song ngan hon thuit toan tuan tu. Tuy
nhién, chuong trinh song song hién tai chi méi song song duoc mot phan cho nén thoi
gian rat ngan khong dang ké. Thoi gian thyc hién giai thuat tuan tu 1a 1 gio 26 phut 08
giay (5.128 gidy), thoi gian thuc hién trén 2 may 1 gio 15 phut 36 gidy (4.536 gidy).

+ V6i cac thoi gian cia cac két qua thuc nghiém trén, chung ta c6 biéu do6 so
sanh thoi gian thuc hién giita chuong trinh tudn ty v6i chuong trinh duoc song song hoa
chay trén 2 may nhu hinh sau.
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7. Két ludn

Trong pham vi bai bao nay, chung t61 ng dung thuat toan song song va giai thuat di
truyén cho bai toan t&i wu hoan ham nhiu bién. Pic biét, tap trung phan tich, chuyén ddi
giai thuat di truyén cho bai toan t6i vu hoan ham nhiéu bién tir méi trudng tudn tir sang moi
treong song song. Céc két qua thue nghiém cho thy tinh hiéu qua cua thuit toan song song.

Tuy nhién, chuong trinh song song hién tai van con mdt so6 nhugc diém. D6 chinh la

dong lyc dé ching t6i dwa ra hudng phat trién cta bai bao:

+ Tiép tuc song song hoa thém maot sb tac vu trong chuong trinh song song da

mo phong duge dé rat ngan hon nita thoi gian thyc hién thuét toan.

+ Sau khi mé phong duoc chuong trinh song song hoa nhiéu tac vu, chung toi sé
thir nghiém trén nhiéu may (3 may, 4 may, ...) dé tim duoc ngudng vé sé may ma véi

ngudng nay thoi gian thuc hién chuong trinh sé& t6i wu nhat.
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A METHOD OF SOLVING THE MULTI VARIABLE FUNCTIONS
OPTIMIZATION USING PARALLEL AND GENETIC ALGORITHMS

Nguyen Mau Han, Nguyen Dinh Quy, Nguyen Hoang Ha
College of Sciences, Hue University

SUMMARY

Methods to solve multi variable functions optimization have been early acknowledged
in Mathematics. In this field some complex problems have been dealt with the difficulty in
finding out solutions. In this paper, we propose a method to solve the variable functions

optimization using genetic algorithms and parallel processing.
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