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TOM TAT

Pé tai nay iing dung gidi thudt “Hé Thong Mién Dich Nhdn Tao” dé thiét ldp mét chuong
trinh mady tinh hé tro cho céng tac diéu do flow shop da muc tiéu tai cdc doanh nghiép
nganh may. Loi gidi dat dwoc la thiv tir thiee hién cdc don hang véi muc tiéu: tong chi phi
thue hién sém va thuc hién tré don hang la nho nhat

ABSTRACT

The purpose of this work is the application of Artificial Immune Systems Algorithm to set
up a software to support the work of multi-criteria flow shop production scheduling in

Garment companies. The solution is the order of orders with the objective: Minimize the

sum of the earliness and tardiness costs.
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1. Mé diu
Hiép dinh thuong mai dét may Viét My
niam 2003, EU xo04 bo ché do han ngach
d6i voi hang dét may Viét Nam nim
2005 va Viét Nam chinh thic gia nhap
WTO vao thang 11 nam 2006 da m¢ ra
nhting co hdi kinh doanh méi cho céac
doanh nghiép nganh dét may — Tu do hoa
thuong mai dét may toan cau. Dong thoi,
cac su kién trén da thac déy cic nha dau
tu nudc ngoai tham gia dau tu vao Viét
Nam, trong d6 c6 nganh cung Ung

nguyén phu lidu, thuc day cac cong ty dét

may trong nudc phat trién phuong thirc
FOB vo¢i ty 18 cao gop phan nang cao
hiéu qué kinh doanh va ting loi thé canh
tranh. Tuy nhién, bén canh nhiing thuin
loi va co hoi néu trén thi cac doanh
nghiép phai d6i mat voi nhitng kho khin
do khong con dugc bio trg nhu trudc
day, ma phai ty lyc dé ton tai va phat
trién nhu cac nganh khac. Va su phat
trién ting tbc ctia nganh may da thiic day
nhiéu cong ty, c4 nhan dau tu vao nganh
nay dan dén sy canh tranh gay gat vé gia,

lao dong thuong xuyén bién dong anh



huong dén hiu qua san xudt cta céc
cong ty. PBac biét 1a ap lyc canh tranh tir
cac cong ty co von dau tu nudc ngoai tai
Viét Nam va chi phi san xuat cta nganh
may Viét Nam van con cao hon 15% dén
20% so vo6i Trung Quéc, An Do va
Banlades.

Trong bdi canh hoi nhap nay, dam bao vé
chét lugng, canh tranh vé gia ca, giao
hang ding han, tao uy tin vdi khach hang
1a van dé song con cua cac doanh nghiép.
Vi vay cac doanh nghiép phai c6 sy diéu
phdi don hang, t6 chic san xuét hop 1y,
tranh cac chi phi gia tang do tang ca, thoi
gian nhan r6i ... nhung van ddm bao
dugc thoi gian giao hang.

Hién nay, tinh trang cho viéc, ting ca va
con nhimng don hang bi tré van ton tai ¢
cac doanh nghi¢p nganh may. Ngoai
nhitng nguyén nhan nhu thiét bi hong
hoc, bién dong vé nhan su, nguyén phu
liéu khong dap ung kip thoi nhu cau san
xuét con do cong tac diéu do hién nay
chu yéu dua vao kinh nghi€m, tinh toan
thi cong nén giap nhiéu kho khan véi sd
lwong don hang 16n va sé phuong 4n tim
duoc dé chon ra 16 giai t6i wu bi han ché.
Ngoai ra, viéc diéu phdi don hang chi
dua vao thoi gian giao hang, chua giai
quyét duoc cac muc tiéu khac ciia cong ty

nhu cyc tiéu chi phi luu kho khi san xudt

som so voi ngay giao hang va chi phi hut
hang ...

Trude van dé néu trén, dé tai “ Ung dung
gidi thuat H¢ Théng Mién Dich Nhén
Tao (Artificial Immune Systems) cho bai
toan diéu do flowshop da muc tiéu tai cac
doanh nghiép nganh may” dugc thuc
hién véi muc ti€u Ung dung gidi thuat
“Heé Théng Mién Dich Nhan Tao” dé
thiét 1a4p mot chuong trinh may tinh hd
tro cho cong tac diéu do tai cac doanh
nghi¢p nganh may.

2. Co sé ly thuyét
2.1 Piéu dé flow shop

Trong moéi truong flow shop, duong di
cua cac cong viéc da duogc xac dinh,
nghia 13 tit ca cac cong viéc dén cung cac
méy giéng nhau va theo cting mot trat tu.
Mai cong viéc dugc xem xét nhu sy Kkét
hop ctia nhidu nguyén cong theo mot ciu
trac thuo ty dac trung, cac nguyén cong
sau nguyén cong dau tién dugc thuc hién

theo mot chiéu biét trude.



Hinh 2.1: So dd Gantt cta diéu do
flowshop
(Ngudn: [1])
Céc diéu kién trong bai toan flow shop:
— Mot tap hop c6 m cong viéc, mdi cong
viéc c6 nhidu nguyén cong, qui trinh gia
cong duoc xac 1ap & thoi diém 0.
— Thoi gian chudn bi cho cic nguyén
cong theo mot thir ty doc 1ap va dugce tinh
trong thoi gian gia cong.
— Céc ky hiéu cong viéc dugc biét trude
do.
- m méy khac nhau nay duoc sip xép
lién tuc.
- Céc nguyén cong riéng 1¢ khoéng co
quyén uvu tién trudc.
Céc mo hinh flow shop:
— Flow shop co ban: ¢c6 m may ndi tiép

va mot tdp n cong viée, tai moi thoi diem

chi c6 c6 duy nhat mot cong viéc duoc
gia cong trén mot may trong tap m may.
Tét ca cac cong viéc phai theo ciing mot
trat tuy da duoc xac dinh trudce. Sau khi
hoan thanh trén m{t may, cong viéc vao
hang doi tai may ké tiép. Cac cong viéc
trong hang doi dugc xur ly theo nguyén
tic cong viéc nao dén trudce thi duoc thuc
hién truéc. M6 hinh nay dugc goi 1a mo
hinh Flowshop trat tu.

— Flow shop linh hoat: bao gém mot
chudi cac giai doan. Mai giai doan co
mot sb xac dinh may song song. O mdi
giai doan, cong viéc j dugc xu 1y tai bat
ky may nao c6 thé. Hang doi tai mdi giai
doan c6 thé hodc khong hoat dong theo
nguyén tic cong viéc nao dén trude thuc
hién trudc.

- Flow shop can xtng: 1a trudong hop dac
biét ciia md hinh Flowshop, tit ca cic
nguyén cong cua cong viéc j déu co thoi
gian thyc hién 1a P;.

— Flow shop lién tuc: mo6 hinh Flow shop
lién tuc ciing twong ty md hinh Flow
shop co ban, tuy nhién c6 thém rang budc
la viéc xtr Iy cac cong viéc phai lién tuc
nghia 12 mot khi viéc xtr 1y cong viéc
duogc bat dau thi khong co thoi gian cho
gilta cac 1an xir 1y nhimg tac vu ké tiép
clia cong viéc d6. Piéu nay c6 thé han

ché vé mit k¥ thuat cong nghé hodc thiéu



hut kho chira trong khong gian gilra cac Deterministically Polynomial (NP)-Hard

chang xur ly problem. Tai mdi thoi diém, trén mdi
— Flow shop tai nguyén linh hoat: Diéu may chi c6 mot cong viéc dugc gia cong.
do Flowshop vdi tai nguyén linh hoat doi n cong viéc 1a doc lap va dong thoi co
hoi viec két hop tdi wu 3 quyét dinh sau: khé ning san sang tai thoi diém t = 0. Tét
(1) trinh ty cong viéc xur Iy trén cac may, cd cac cong viéc co trinh ty gia cong qua
(ii) lwong tai nguyén dugc bd tri cho mbi cic may 1a nhu nhau, mdi coéng viéc co
su van hanh cua cong viée, (iii) bang diéu giéi han vé thoi gian gia cong trén mdi
d6 vé thoi gian bat dau cua tat ca cac may.
cong viéc. Thir ty diéu d6 duoc thé hién dudi dang
Céac phuong phap diéu d6 cho mé hinh mdt chudi sd nguyén c6 chiéu dai 1a n,
flowshop: véin 1a s cong vige can duge diéu do.
Heuristi Algorithuns with l1 objective (mnakespan) Céc chudi s6 nguyén nay duoc xem nhu
a b2 machines i iobe 3 aachines njobs Y aachines 1a khang thé cua hé théng mién dich nhan
l 1 tao. Giai thuat nay dua ra 101 giai dya vao
Johnson Ignall & Scharge  Constructive  Metaheuristics . 5
(1954 (1965) Heuristics su phat trién cua khang theé, ma su phat
I trién d6 dya trén hai nguyén tic co ban
Palmer CDs DES NEH NEH due to SL HFC
e R Ty 0 ciia h¢ thong mién dich 1a: mién dich thé
T dich va mién dich té bao.
l I : I ] Gidi thudt dwoc tom tit nhw sau:
G0s) P9t Smmos 999 Tao ra quan thé c6 B khang thé (B 1a d6
Hinh 2.2:Céc phuong phap giai bai toan 16n ciia quan thé khéng thé)
diéu do flow shop don muc tiéu x = 0 (x 14 s6 lan phat ra)
(Nguén: [1]) For mdi lan phat do;
2.2 Giai thuit “Hé thong mién x=x+1;
dich nhén tao” (AIS) For mbi khang thé do;
2.2.1. Giai thuat Ma hoa khang thé ;
Ung dung cho bai toan didu do flow Xac dinh &i lyc (gia tri ham muyc ti€u)
shop: n cong viéc trén m may véi muc ctia khéng thé;
tiéu 1a tim tht ty thuc hién n cong viée Tinh xac suit chon loc (rate of
sao cho gia tri ham muyc tiéu 1a nhé nhat. cloning)

bay la bai toan thugc dang Non-



Nhan ban (phat ra cac ban sao cua
khang thé — clone)
For mdi lan phat nhan ban do;
Dot bién nghich dao (phat ra chudi
moi)
M3 hoé chudi méi
Tinh gia tri ham muc tiéu ciia chudi
moi;
If gia tri ham muc tiéu (chudi moi)
< gia tri ham muc tiéu (té bao nhan
ban vo tinh) then té bao nhan ban vo
tinh = chudi méi
Else thyc hién dot bién trao doi
cap (phat ra chudi moi)
M3 hoa chudi mai;
Tinh gid tri ham muyc tiéu cula
chudi méi;
If gia tri ham muc tiéu (chudi
mdi) < gia tri ham muyc tiéu (té
bao nhén ban vo tinh) then té bao
nhan ban vo tinh = chudi méi
Else té bao nhan ban vo tinh
= té bao nhan ban vo tinh;
Khang thé = té bao nhan ban vo tinh;
If x = A (A 1a tan suit loai bo ) then
Loai bo C khang thé xau nhit trong quan
thé ( C 1a ty 1¢ loai bo khang thé)
Tao ngau nhién C khang thé mai;
Nhimng khang thé méi thay thé cho nhiing
khang thé bi loai bo
x=0;

end if

While diéu kién dimg = sai ( diéu kién
dirng 1a s6 1an phat do ngudi sir dung qui
dinh)

2.2.2. Ung dung nguyén tic
mién dich thé dich trong
AIS
Mdi bang diéu do (khang thé) c6 mot gia
tri ham muc tiéu lién quan dén gia tri ai
luc cta khang thé do6, gia tri ham muc
tidu cang thap thi gia tri 4i lyc cang cao.
1

Gid tri ham muc ti€u(z)
(2.1)

Ailuc(z) =

Voi:

Z: khéng thé

Xac suét chon loc cua mdi khéng thé
tuong ung dugc tinh theo thu tuc sau:

— Tinh gia tri ham muc tiéu cho mdi
khang thé trong quan thé

- Tim gia tri ham myc tiéu 1én nhét
(Max (gia tri ham muc tiéu (z)))

— Tinh gia tri d¢ thich hop (fitness value)
cho mdi khang thé

Gid tridothichhop(z) = (Gidtri hammuctiéu lonnh
Xac dinh xac sudt chon loc cho mdi

khang thé

Giditri dg thich hgp z)

Tanggidtri do thich ciia cdc khang the trong quanthé

Xdcsudtchonloc(z) =



Phat ra mot tap cac té bao nhan ban vo
tinh ¢6 cing d6 16n véi quan thé khang
thé ban du. S6 t& bao nhan ban vo tinh
phat ra tir mdi khang thé thay doi tuy theo
xac sudt chon loc cua timg khang thé.
Céc khang thé co xac suét chon loc 16n
hon s& c6 nhiéu té bao nhan ban vé tinh
(ban sao) hon trong tap t& bao nhan ban
vo tinh, cac khang thé c6 gia tri ham muc
tidu 1on c6 thé khong co té bao nhan ban
vo tinh trong tap té bao nhan ban vo tinh
trong khi cac khang thé co gia tri ham
muc tiéu thap s& c6 nhiéu ban sao trong
tap do.

2.2.3. Ung dung co ché mién

dich té bao trong AIS

Qué trinh mién dich té bao gdm hai giai
doan: Dot bién nghich dao va dot bién
trao d6i cap, trong d6 dot bién nghich dao
duoc thuc hién trudce tién.
Dot bién nghich dao (Inverse mutation): i
va j 1a hai vi tri trén chudi s cho trudc.
Lan c4n cua s thu duoc bang cach nghich
d4do doan nam gitra i va j, véi |j-i| = 2.
Néu gia tri ham muc tiéu cua chudi sau
dot bién nghich ddo nhé hon chudi ban
dau (mot té bao nhan ban vo tinh cua
khang thé) thi chudi dot bién duogc luu lai
& vi tri cia chudi ban dau. Nguoc lai,
chudi s& dugc dot bién 1an nira béng
phuong phap dot bién trao ddi cip véi

cap vi tri duge chon 1a ngau nhién.

Dot bién trao d6i cip (Pairwise
interchange mutation): i va j 1a hai vi tri
duoc chon ngéu nhién trén chudi s cho
trude. Lan can cia s thu duoc bang cach
hoan dbi cong viéc ¢ vi tri i va j cho
nhau. Néu chudi sau dot bién trao doi cap
c6 gia tri ham muc tiéu nhoé hon chudi
ban dau thi né dugc luu lai ¢ vi tri cua
chudi ban dau.

Trong truong hop khong tim duoc chudi
t6t hon sau hai giai doan dot bién thi s&
giit lai chudi ban dau. Tap té bao nhan
ban vo tinh sau khi trdi qua qué trinh
nhén ban v tinh va dot bién duoc xem 1a
quan thé khang thé cho 1an phat tiép theo.
V6i rang budc thyuc hién dot bién nghich
dao trude s& duy tri ty 18 dot bién cao hon
cho d6t bién nghich dao so véi dot bién
trao doi cap boi vi n6 cho phép thay doi
vi trf clia cdc cong viéc nhidu hon hai.
Trong nhilng budc dau tién cia giai
thuat, c6 thé tim duoc chudi t6t hon bang
cach ap dung dot bién nghich dao boi vi
giai thuat con cach xa 1oi giai tot va dot
bién rong c6 thé tim dugc chudi tét hon.
Trong nhiing budc sau, giai thuat da cod
nhitng 10i giai tot. Kha ning tim chudi tot
hon béng cach thuc hién dot bién rong la
thip boi vi dot bién rong ¢ thé bd qua
cac 1oi giai tot. Vi vay, & dam bao tinh

hidu qua ctia giai thuat phai dung dot bién



trao d6i cip khi dot bién nghich dao
khong cho 16i giai tot hon.

2.3 Phuwong phap chon théng

s0 t0i wu cho AIS
Pé dat duoc 101 giai tdi uu hodc gan tbi
vu trong thoi gian ngan hon thi phai sir
dung tap thong sé t6i wu. Trong bai toan
nay c6 3 thong sé anh huong dén 1oi giai
1a tan suat loai bo (A), d6 16n cua quin
thé khang thé (B) va ty 18 loai bo khang
thé (C).
Phuong phép thiét ké thuc nghiém nhiéu
budc (Multi Step Experimental Design
Approach — MSEDA) dugc tng dung dé
cai tién cac théng s cua AIS, véi
Ortogonal Array (OA) dugc st dung
trong thiét ké thuc nghiém. C6 hai cap do
mg voi mdi thong so:
Béang 2.1: 8 b0 s6 liéu \{é cép do
cho thyc nghiém (Nguon: [16])

Table 1. L8 OA for Experiments

Tral no A B C
1 1 1 1
2 1 1 2
3 1 2 1
4 1 2 2
5 2 1 1
6 2 1 2
7 2 2 1
8 2 2 2

Gi6i han trén va dudi ciia mdi thong so6
phu thudc vao cap do cua thong so
Béang 2.2: Pham vi cua cac thong so

(Nguén: [16])

Table 2. The parameter ranges of AIS for Flowshop scheduling Problems

Parameter Factor Levels
Frequency of Elimination Steps (A) 1-100
Size of Antibody Population (B) 1-30
Elimination Ratio of Antibodies (C) 1-100 (%)

Ung dung MSEDA dé xdc dinh tip
théng so téi wu gom cdc bwdc sau:

- Budc 1:Chia toan by pham vi cua mdi
thong sd thanh 4 phan, diém két thuc cia
phan thtr nhat va phéan thi 3 dugc chon 1a
2 cip d6 cho budc dau tién trong thiét ké
thuc nghi¢m.

— Budc 2: Giai bai toan 25 lan véi tap
thong s6 duge xéac dinh & bude 1 ung voi
L8 OA ¢ trén.

— Budc 3: Chon ra tap thong sb tot nhat
dya vao trung binh cia gia tri ham muc
tiéu ung voi 25 101 giai trén.

— Budc 4: V6i mbi théng sd trong tap
thong s6 tot nhat, ap dung Search Range
Limitation Procedure (SRLP) dé xac dinh
tap thong s6 mai.

— Bud6c 5: Tinh anh huong cua tung
thong s va tuong tac giita cac thong sd
1én 101 gidi:

+ Néu khong c6 anh huéng cua su tuong
tac giita cac thong s6 thi giai bai toan 25
lan véi L8 OA va tap thong sb duoc xac
dinh ¢ budc 4

+ Néu c6 sy tuong tac giita cac thong sb

thi chon thong s gay ra tuong tac.



— Budc 6: So sanh trung binh cua gia tri
trung binh (Average of Mean Values —
AMEV) ¢ budc n voi bude n-1:

+ Néu AMEV,, < AMEV, thi ding
thuat toan

+ Néu AMEV,.; = AMEV, thi dén budc
7

— Buédc 7: Chon tap thong s6 tot nhat
phu thudc vao trung binh cua gié tri ham
muc tiéu cua 25 101 gidi. Tro lai budc 4.
SRPL gi6i han pham vi tim kiém cua
timg thong s6 & mdi budc xudng con mot
ntra. Va pham vi nay cling duogc chia lam
bbn phan tng véi timg thong sb, diém két
thiic ctia phan thtr 1 va th 3 twong tng
v6i cap do cua thuc nghiém méi.
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Figure 2. Search Range Limitation Procedure (SRLP)

Hinh 2.2: Mot vi du v& thii tuc SRLP
(Nguon: [16]

3. MO hinh toan va céc thong sb
lién quan
3.1 Gia dinh
Khi xdy dung md hinh todn cho bai toan
diéu do thuc té tai xi nghiép, c6 mot )

gia dinh sau:

— Tat ca cac mdy san sang tai moi thoi
diém, khong xay ra hu hong hodc bao tri
dinh ky hay dot xuét.
— Khong xdy ra 16i trong qua trinh gia
cong céc cong viéc.
— Khoéng c6 su uvu tién
— Khodng c6 buffer gitra cac cong doan
— Khong c6 thoi gian di chuyén giira cac
cong doan, cac cong viéc san sang dé
dugc gia cong & mot cong doan ngay khi
101 khoi cong doan trude do..
— Sau khi hoan tit gia cong mot cong
viéc va trude khi bit dau gia cong cong
viée tiép theo, ¢ vai cong tac setup duoc
thue hién.
3.2 Phat biéu ham muc tiéu ciia
bai toan:
Sép xép thir ty thyc hién cac don hang
sao cho: Tong chi phi thuc hién som va
thyc hién tré don hang 14 nho nhat
(Minimize the sum of the earliness and
tardiness costs)..
3.3 Pinh nghia cac chi sb
— i : chi sb cua cong viéc (don hang), i =
1,....,n
— j - chisd ciia cong doan, j=1, ..., m
3.4 Cac thong sé diu vao
— C;: Thoi gian hoan tit cong viéc i
- Cj: thoi gian hoan tat cong viéc i O
cong doan j

- d;: ngay téi han cua cong vige 1



— R;: thoi gian san sang ctia cong viéce i

— Pjy: Thoi gian gia cong cong viéc 1 ¢
cong doan j

— §;- Thot gian setup cong viéc 1 & cong
doan j

— Uy: Thoi gian bat dau cong viée i &
cong doan j

— H;: Chi phi Iuu kho cua cong viée i
trén mot don vi thoi gian

— f,: Chi phi hyt hang cta cong viéc i
trén mot don vi thoi gian.

— w: Trong s0 uu tién cho viéc luu triv

3.5 Ciac bién quyét dinh
— E;: Thoi gian s6m so véi ngay toi han
cua cong viéc i
— T;: Thoi gian tré so voi ngay téi han
cua cong(viéc i
1 ,néu cong viéc 1 dugc gia
cong ¢ cong doan j
- X;=
0 , truong hop khéc.

3.6 Mo hinh toan

Min Z= ¥ wH E, +(1-w)B]T,

=]

Rang budc:

Ci+E-Ti=d; i=1,...n
2)@ =1

Ciz »(P,+S;,)i=1,..n,j=1,..m

j=1,...m

3

~
—

Cij1 = Gj+ Sjjr1 +Pj1=1,..n.j=
1,...m
Uij+1 =2 Uy + Py + S

i=1,..n.j=1,...m

Xi= [0, 1]
i=1,..n.j=1,...m
(EiTi, Uy =0
i=1,..n.j=1,...m
3.7 Cac budc giai bai toan theo giai
thuat AIS
3.7.1 Ma hoa

V6i n don hang , ta s& c6 chudi sb
nguyén 1. . .n thé hién th tu gia cong cac
don hang (bang diéu do). Chudi sb
nguyén nay dugc goi 1a khang thé.

3.7.2 Tim 10i gidi tot nhat

3.7.2.1 Phdt ra quin thé khing thé
ban dau

— Vi d6 16m ¢b dinh cua quén thé duoc
xac dinh 1a B. Phat ra B khang thé (chudi
s6 nguyén) co trit ty ngdu nhién.

— Chi giit lai nhitng khang thé co tinh
kha thi: thoa cac diéu kién rang budc cua

mo hinh.



3.7.2.2 Xdc dinh gia tri ham muc
tiéu va xdc sudt chon lpc cua tirng
khang thé

Ung voi mdi bang diéu do (khang thé):

- Tinh gid tri ham myc tiéu: Z =
Y wH,E, +(1-w)BT,

i=1

— Tinh x4c suét chon loc (Ps) theo cac
budc sau:

+ Xac dinh gié tri do thich hgp cua tung
khang thé theo cong thirc:

Gid tridpthichhop(z) = (Gidtri hammuctiéu l6nnhdt+4) - (Gidtri hammuctiéu(z))

Vi z: khang thé
+ Xac dinh xac suat chon loc ciia mdi
khang thé:

Gidtri dd thich hgp(z)
Téng gidtri dj thich ciia cdc khang thé trong quanthé

Xdc sudtchonloc(z) =

(Xac suat chon loc ludn = 0)

3.7.2.3  Phdt ra cic té bao nhin
bin vé tinh (bin sao) cua cdc
khang thé trong quan thé ban dau

Xac dinh sd t& bao nhan ban vé tinh cua
tung khang thé theo cong thic sau (van
dam bao s6 luong B khang th€ trong quan
thé):

S6 nhanban(z) = Xdcsudtchonloc(z)* B

3.7.24  Thuc hién co ché mién
dich té bao

MJi lan phat ra té bao nhan ban vo tinh,
thuc hién cac budce sau:

— Phat ra chudi méi bang cach “dot bién
nghich d4o” (vi tri nghich ddo dugc chon

ngau nhién) t€ bao nhan ban vo tinh:

+ Kiém tra tinh kha thi cia khang thé
moi, néu thoa thi tiép tuc thuc hién cac
budc sau, ngugce lai s€ loai bd va phat ra
khang thé khac.

+ Tinh gia tri ham muc tiéu cia chudi
dot bién nghich déo, néu gia tri ham muyc
tiéu cua n6 nho hon cua nhan ban thi
chon chudi dot bién nghich dao nay lam
té bao nhan ban vo tinh thay thé cho té
bao nhan ban v6 tinh cli. Nguogc lai, s€
thuc hién budc tiép theo

— Phat ra chudi méi bﬁng cach thuc hién
“dot bién trao dbi cap” (cap trao ddi duoge
chon ngau nhién) té bao nhan ban vo
tinh.

+ Kiém tra tinh kha thi cia khang thé
moi, néu thoa thi tiép tuc thuc hién cac
budc sau, ngugce lai s€ loai bd va phat ra
khang thé khac

+ Tiép tuc tinh gia tri ham muc tiéu cia
chudi dot bién trao do6i cap, néu gia tri
ctia n6 nho hon cia t& bao nhan ban vo
tinh thi chon né thay thé cho té bao nhan
ban vo tinh cii.

Néu ca hai qua trinh trén déu khong thu
duoc gia tri ham muc tiéu tot hon té bao
nhan ban vo tinh thi vAn giit nguyén té
bao nhan ban voO tinh ct. Sau khi thuc
hién co ché mién dich t& bao cho tit ca
cac khang thé trong quan thé té bao nhan

ban vo6 tinh. Chon quan thé té bao nhan



ban v6 tinh thay thé cho quan thé ban dau

dé thuc hién cac vong lap tiép theo.

3.7.2.5 Thwc hién qua trinh chon
loc

Khi s6 vong lap x = A (voi A 1a tan suat
loai bé dugc xac dinh trudc) thi:

— Thuc hién loai bo C khang thé co gia
tri hAam muc tiéu x4u nhat (I6n nhat)
trong quan thé (véi C 1a ty 1& loai bod
khang thé dugc xac dinh trudc).

— Dong thoi phat ra ngiu nhién C khang
thé méi, véi diéu kién 1a nhimg khéang
thé nay thoa cac diéu kién rang budc va
gi4 tri ham muc tiéu cua cic khang thé
nay phai tét hon (nhoé hon) gia tri ham
muc tiéu cua cac khang thé d3 bi loai bo.
— Néu cac khang thé méi dugc phat ngiu
nhién dap tng duoc yéu cau trén thi s&
thay thé C khang thé bi loai bo dé dam
bao dung sd lwong B khang thé trong

quan thé cho vong lap tiép theo.

3.7.3 Diéu kién dirng
C6 2 diéu kién ding:
— Sau d vong ldp khong c6 su cai thién
gia tri ham muc tiéu cua bai toan.
— Sau D lan phét nhét dinh.

4. Giéi thi¢u chwong trinh diéu d9 san
xuat
4.1 Giao dién chinh

Teptn Bitoin Trogip
CHUONG TRINH PIEU DO SAN XUAT CHO Xi NGHIEP MAY AN NHON
CONG TY CP SAN XUAT - THUONG MAI MAY SAI GON

Quén thé ban diu

Hinh 4.1: Giao di¢n cua chuong trinh
diéu d6 san xuit

Trén giao dién cta chuong trinh diéu do
san xuat c¢6 3 ving chira thong tin:
— Vung 1 — “Thong sb bai toan”: thé hién
cac thong sd dau vao cia bai toan gdm
co:
+ Thoi gian giao hang cua tung don
hang: d
+ Thoi gian san sang cta ting don hang:
R
+ Chi phi ton kho: H
+ Chi phi hut hang: beta ()
+ SO luwong san pham trong timg don
hang: Q
- Ving 2 — “Quan thé ban dau”: chia
thong tin vé trat ty diéu do dau tién.
— Vung 3 — “Két qua”: Thé hién két qua
bai toan, bao gom:
+ Thoi gian chuong trinh chay ra két qua
+ Tha ty diéu do cac don hang
+ Gia tr1 ham muc tiéu
+ Thong tin chi tiét vé két qua thyuc hién

ctia ting don hang: thoi gian hoan tat,



thoi gian tré, thoi gian sém, chi phi ton
kho, chi phi phat.
Hudng dan sir dung:
- Budc 1: Chon chic nang “Poc dir
liéu”, sau do6 chon file dir liéu
— Budc 2: Chon chic nang “Tim loi
giai” dé cho két qua ban dau
— Budc 3: Chon chirc ning “Loi giai t6t
hon” s& cho ra két qua tdi uu
— Budc 4: “Thoat” khoi chuong trinh
Ngoai ra, chuong trinh con 1 s chirc
nang khac nhu:
— “Loi giai khac”: khi mubn tim 1oi mot
giai khac két qua ban dau
— “Bai toan khac”: khi mudn mod sang
bai toan khac.
4.2 Két qua thwe nghiém
4.2.1 Cac théng sé téi wu dung
trong gidi thuit AIS cho bai
toan thuc té

Trong giai thuat “Hé théng mién dich
nhan tao”, c6 3 thong s6 can duge xac
dinh 1a: tan suit loai bo (A), do 16n cua
quan thé khang thé (B) va ty 18 loai bo
khang thé (C). Phuong phap thiét ké thuc
nhidu budc (Multi

nghiém Step

Experimental Design  Approach —
MSEDA) dugc tng dung dé tim gia tri
t6i wu cho 3 thong sb nay Gmg voi bai
toan thuc té: diéu do 30 cong viéc trén 4

may.

Qua khao sat, ta thiy v6i bo thong sb : A
=3, B =36, C =97% tmg vdi trudng hop
thir 4 & budc 4 s& cho két qua tét hon. Vi

vay chon bd thong $6 nay cho bai toan.

GIA TRI HAM MUC TIEU THAY BOI THEO THONG SO

1600

Théng s6 A-B-C

N
3 1580 $1583.8 _
% 1560 —-7
s
€ 1540 42.4
£ b 1527.4
T 1520
5 1500 1
O 1480 , , .

25-38-75 13-31-88 6-34-94 3-36-97 2-35-95

Hinh 4.1: D4 thi biéu dién gia tri ciia ham

muc tiéu ung voi cac bd thong s6

4.2.2 Phan tich dnh hwéng cua cac
thong s6 dén két qua bai toan

Pé xac dinh anh huéng cua cac thong sd
A, B, C 1én ham muc tiéu cua bai toan, ta
dung phuong phap phan tich ANOVA
v6i d6 ¥ nghia o = 5%. Mbi thong sb
duoc xét & 2 muc: 1 va 2, & mdi mic s&
thuc hién 25 1an lap.
Phan tich phuong sai (ANOVA) diung dé
xac dinh sy khéac nhau gilra cac tri trung
binh cia dam dong, dé dua ra két luan
chip nhan hay bac bo gia thiét  Ho:
=
Hi: o # po

mot cach co co so.




ANH HUGNG CUA THONG SO LEN GIA TR HAM MUC TIRU |1 20 1609.88 1602.98 6.90
10% e 1> 19 1642.379 | 1620.589 21.79
< 8% 6eav 1o 13 18 1992.64 | 1990.056 )58
B 6% 14 17 1839.798 | 1821.038 18.76
]
i 4% - 15 16 1326.227 | 1294.237 31.99
2% - 16 15 1092.258 | 845.2106 247.05
0% T T |7 14 914.0684 | 897.6868 16.38
A B ¢
Thong 6 18 13 1126.341 | 1125.551 0.79
19 12 1267.473 | 1261.752 5.72
Hinh 4.2: D6 thi biéu dién sy anh hupng, 1 824.575 | 812.4532 12.12
clia cac thong s6 1én gia tri ham muc |tiéu 10 796.4905 | 787.9398 8.55
. £ 2 pxs o s . Tir két qua trén thay rang:
4.2.3 So sanh két qua bai toan khi d y rang
gidi bing gidi thuat AIS véi 1o - Voi 21 bai toan khac nhau thi giai
giai khi sir dung didu dd hoén thuat AIS déu cho gid tri ham muyc tiéu
vi, tot hon phuong phap hoan vi.
Khi giai bai toan thuc té, didu do 30 cong = V61 50 lugng cong vige tir 21 den 30
viéc trén 4 méy bing giai thuit AIS, cho don hang thi AIS cho ra két qua véi thoi
chwong trinh chay 1000 lan véi b thong gian nhanh hon hoan vi. Tuy nhién, tir 20
s6 A =3, B =36, C=97%, thu dugc két don hang tré xuong thi hoan vi cho thoi
qué nhu sau: gian gidi nhanh hon. Nguyén nhén cé
Bang 4.1: Két qua so sanh giita AIS va hai kha nang xay ra:
hoan vi trén cac bai toan khac nhau + Hoan vi phu hop cho nhiing bai toan
] CO quy moO nho.
So don Gia tri ham muc tiéu
STT hi : * 51 b6 thé 5 chi d T d
ang Hoén vi AIS Cii thién + Moi bo thong s6 chi dugc st dung
1 30 2,133.534 | 1,486.651 646.88 thich hop cho mot bai toan cu thé.
2 29 2301.511 | 2296.744 4.77 KE LUAN VA KIEN NGHI
3 28 1953.721 | 1770.834 182.89 A "
Kétluan
4 27 2300.424 | 2287.352 13.07 :
6 25 2302.62 | 2278.862 23.76 hoac¢h cua cac doanh nghi¢p nganh may
7 24 1805.084 | 1764.275 40.81 chii [yéu dwa vao kinh nghiém, tryc quan
2139.435 | 2105.15 \ A s A A - £ A
8 23 34.28 va-thyc hién thu cong nén gip rat nhiéu
9 22 1875.47 | 1864.748 10.72 o R
0 . 1435523 | 1430787 17 kho| khan khi diéu d6 cho nhiéu don




hang, nhit 1a trong nhimg truong hop
khach hang thay doi thoi gian giao hang.
Hon nfta, cong tac diéu do hién nay chi
tdp trung vao muc tiéu giam thiéu don
hang tré ma chua tinh toan dwoc can dbi
gifta chi phi ton trit va chi phi hut hang.
Vi véy, viéc tng dung phuong phap diéu
dd khoa hoc va 4p dung phén mém duoc
xdy dung trén co s& d6 1a can thiét va phu
hop.

Sau qua trinh tim hiéu vé& cac mé hinh
san xudt cing véi cac giai thudt tuong
ung, khdo sat va xac dinh mo hinh san
xuét thuc té tai xi nghiép may dién hinh
1a xi nghiép may An Nhon — Cong ty Co
phan San xu4t Thuong mai May Sai Gon,
giai thuat “Hé thong mién dich nhan tao —
AIS” duoc chon dé giai bai toan diéu do
flow shop di thu dugc két qua tét hon
diéu d6 hoan vi cho cung bai todn vdi
muc cai thién 1a 43.51% va thoi gian
chay ra két qua nhanh hon 12.8 lan . Két
qua dé dat dugc voi bd thong s6 da tim
qua “Phuong phap thiét ké thuc nghiém
nhiéu budc - MSEDA” nhu sau:

— Tan suét loai bo: A =3

— D0 16n clia quan thé khang thé: B =36
— Ty 18 loai bo khang thé: C = 97%

Kién nghi

Do han ché vé thoi gian, pham vi nghién
clru va xuét phat tir nhu cau thuc té cua
Xi nghiép, nén trong dé tai nay toi:

— Tép trung vao muc tiéu cyc tiéu tong
chi phi ton kho va chi phi hut hang.

— Khi phan tich anh hudng cta cac thong
s6 dung trong giai thut AIS, chi kiém tra
va phan tich anh huong ciia timg thong s
lén két qua bai toan. DSi v6i anh huong
gifta cac thong sd voi nhau thi chip nhan
két qua nghién ctu trude day 1a “Giira
cac thong s6 khong cé tuong tic lan
nhau” [16] ma khong kiém chung thyc té
trong d¢é tai.

— Két qua bai toan chi dugc so sanh véi
két qua ctia phuong phap didu do hoan vi
Vi véy, d6i voi nhitng dé tai phat trién
tiép theo, toi dé nghi:

- Ap dung cho bai toan da muc tiéu,
gdm nhitng muc tiéu c6 su thoa hiép véi
nhau.

— Phan tich anh hudng giita cac thong sb
A, B, C trong b thong s6 cla giai thuat
AlS.

— So sanh két qua bai toan khi giai bang
giai thuat AIS véi két qua khi giai bang
cac giai thuat kinh nghiém khac nhu:
Tabu Search, giai thuat dan kién va dic
biét 1a giai thuat di truyén vi giita giai
thuat AIS va giai thuat di truyén c6 nhiéu

diém tuong ty nhau.



— So sanh két qua ctia chuong trinh véi

két qua thuc té.
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