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TOM TAT

Trong nghién cizu ndy, ching tdi mé réng va phat trién mé hinh diéu dg dwoc xay ding boi
Herer va Masin (1997), chiing téi dd hiéu chinh mé hinh d@é ap dung cho trirong hop day va kéo
dé gidi quyét bai todn diéu dé san xuat cho san pham dién tiz. M6 hinh nay nham khdc phuc
nhitng nhwoc diém ciing nhw phat huy dwoc nhiing lgi thé cia hé thong vdn hanh truyén théng
nhir day kéo thuan tay (pure pull/push) cua hé thong Just-In-Time va hé thong hoach dinh nhu
cau nguyén vat liéu (MRP). Mé hinh dwoc hiéu chinh ndy cd thé gilp cac nha san xudt cua Viét
nam khdc phuc duwoc viéc 1dp ké hoach san xudt kém hiéu qud, mét nhuoc diém lén cuia hau hét
cac cong ty san xudt cua Viét nam. Véi viéc xdc dinh 161 gidi nhanh chéng cho bai todn diéu dg
va ldp ké hoach sdn xudt, két qua cia md hinh gitp cho nhitng nha qudn 1y cé thé hiéu chinh kip
thoi nhing ké hoach dang thuc hién, ciing nhw ra quyét dinh hiéu qua cho viéc ldp ké hoach méi,
ngay cd khi tdp don hang diéu dé cb suw thay déi, rat phi hop véi diéu kién Viét Nam. Pdy la mé
hinh toan phic tap, va cdu trac phi tuyén nén doi héi gidai thudt phirc tap ciing nhw mat nhiéu
thoi gian dé tim loi gidi. Do vdy, gidi thudt Tabu da dwoc irng dung dé tim loi gidi trong nghién
cuu nay.

Tir khoa: Piéu dé va ldp ké hoach; hé thang kéo; hé théng day; hdn hop; gidi thudt tabu.

ABSTRACT

In this research, we revised and extended the mathematical model that was developed by
Herer and Masin (1997), the modified model can be applied for push and pull systems into
integrating scheduling and sequencing problems. This model tried to inherit the benefits of both
pure push (MRP systems) and pure pull (JIT systems). As the model is modified for Vietnamese
companies, this research will support the production managers for their efficient production
planning. By providing good solutions quickly, this model is very useful for production managers
to adjust their scheduling and sequencing. However, this model is very complex, and takes time
to solve. Therefore, Tabu search algorithm was employed for finding solutions.

Keywords: Scheduling and sequencing; pull system; push system; hybrid system; tabu
search algorithm.
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Chung ta biét ring trong khoang hon mot ~ goép phan thuc day sy phat trién khu vuc san
thap nién tro lai ddy, cac nganh san xuat cong  xuat céng nghiép. Nhiéu khu céng nghiép
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nghi¢p hoa. Pay ciing 1a co hdi ciing nhu
thach thirc cho nhimg nha dau tu va quan ly
tai Viét nam.

Theo quan diém hé théng, cac cong ty san
xuat 1a nhitng hat nhan tham gia tich cuc vao
hoat dong van hanh cua cac chudi cung tng,
va tat nhién s& dong gop phan Ion vao chi phi
van hanh chung cua hé théng. Theo Simchi-
Levi va cong su (2000), Matinrad va cong su
(2013) thi nhitng nha quan 1y va dau tu da
quan tdm nhiéu dén van hanh cua hé thong
cung tng cua cong ty minh, dac biét la cac
cong tac lién quan dén san xuét va ton kho,
nhitng cong tac nay chiém phan I6n chi phi
van hanh chung cua doanh nghiép. Trong moi
trrong canh tranh kho khan hién nay, cac
doanh nghiép phai di mat véi nhiéu &p lyc tir
viéc san xuat da dang chung loai san pham,
cai thién va nang cao chat luong, tiét giam chi
phi san xuit va ton kho,... Pay thuc sy la
nhitng tré ngai 16n caa nhirng nha quan ly tai
cac cdng ty san xuat cdng nghiép cua Viét
Nam. Chlng ta biét rang, nhitng khé khin trén
c6 thé duoc giai quyét néu nhitng nha quan ly
c6 ké hoach san xuat pht hop, cac ngudn luc
dugc hoach dinh va su dung hop ly, c6 su
chuan bj chu d4o cho tat ca cac ké hoach van
hanh,... Thuc té cho thiy rang, bai toan diéu
do rat quan trong va duoc ung dung rong réi ¢
nhiéu linh vuc khac nhau trong san xuat va
dich vu nhu Magatio va cong su (2011)
nghién cau vé diéu do ké hoach cung cap chat
long (khi, gas, hoa chat), Savsar va cong su
(2013) tinh toan dudng di va ké hoach van
hanh cuaa hé thong xe buyt cong & Kuwait, hay
Leaven va Qu (2011) thi cai thién chat luong
lich hen di voi khach hang khdam bénh bing
cach t6i wu hoa ngudn luc cua hé thdng. Bén
canh do, viéc sip xép va phan b nguén nhan
lyc ciing rat quan trong cua bai toan diéu do
thé hién qua nghién cau cua Pastor va
Corominas (2010). Trong nghién ctu cua
minh, cac tac gia da xay dung 2 mé hinh quy
hoach nguy@n han hop va phan tich thir bac dé
phan cdng ngudn nhan luc, mot dic trung
trong quan ly dich vu. Chung va cong su
(2011) nghién ctu vé bai toan diéu phdi

ngudn lec trong dich vu cho thué phim caa
Blockbuster, m6 hinh d6 xem xét thoi gian
thuc hién dich vy, giam lyc lugng lao dong,
giam chi phi van chuyén va tan dung t6i da
cdng suat str dung, day 1a nghién ctu rat thyuc
té¢ cho loai hinh dich vu. Trong khi do,
Gelogullari va Logendran (2010) thi giai
quyét bai toan diéu do cho san pham bo mach
cua nganh san xuét dién tir,... Do dé, ching ta
thdy rang bai toan diéu do rat can thiét trong
san xuat lan dich vu, dic biét trong diéu kién
san xuat tai Viét Nam dang rat can nhiing
cong cu hd trg trong viéc 1ap ké hoach va trién
khai cac don hang theo dung tién do. Gan day
nhat, Marichelvam va Prabaharan (2015)
khang dinh nhitng bai toan diéu d6 cho nhiing
tinh huéng cu thé trong san xuat cong nghiép
1a that sy can thiét gidp cho nhitng nha quan
ly ra quyét dinh kip thoi. Hon nira, ké hoach
san xuat rd rang cu thé va dé dang thuc hién,
ciing nhu cap nhat nhanh chéng 1a thyc su can
thiét cho cac doanh nghiép san xuit tai Viét
Nam, day 1a van d& giai quyét cua nghién ciu
nay, két qua nghién cau 1a thuc su can thiét
trong bdi canh cua Viét Nam.

Chung ta biét rang, véi xu huéng hoi
nhap qudc té va khu vuc da va dang thuc hién
tai Viét Nam, ngay cang nhiéu cac khu cong
nghiép cung nhiing cdng ty san xuit cong
nghiép da duoc dau tu va mo rong san xuat tai
Viét Nam. Qua trinh hoi nhap nay da gia tang
ap luc canh tranh cua cac doanh nghiép san
xuat hang hoa tai Viét Nam, dac biét d6i véi
nhitng cdng ty chuyén san xuét gia cong, viéc
dam bao tién do ciing nhu chi phi gia cong la
nhiém vu quan trong cua nhitng nha quan ly
va dau tu. Dé dam bao diéu nay, cong tac didu
d6 va 1ap ké hoach san xuét can thiét phai co
chuan bj va dugc hd tro kip thoi. Lién quan
dén bai toan didu do, ching ta c6 nhiéu céch
tiép can tiy thudc vao hé thong dang van hanh
nhu hé thong day, hé thong kéo, hay hdn hop,
cu thé nhu sau:

i) Doi Véi hé thong ddy: san xuét theo ké
hoach san luong dinh trudc, nguyén vat liéu,
ban thanh pham, linh Kién,... duoc “day” tur
tram 1am viéc trude dén tram lam viéc sau
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(Buzacott va Shannthikumar, 1993, Cochran
va Kim, 1998,...). Triét ly san xuit theo kiéu
day phu hop voi cac nganh san xuit véi san
lwong l6n, dap (ng nhu cau 16n, 6n dinh, phuc
vu thi trudong rong lén, cac cong ty da qudc
gia, cac cOng ty san xuét hang dién ti, xe hoi,
d6 gia dung,... Nhu nghién cou cua
Gelogullari va Longendran (2010) da giai
quyét bai toan diéu do trong linh vuc dién tir
(san pham bo mach dién ta), san xuat hang
dién tur ciing rat pho bién trong cac khu cong
nghiép tai Viét Nam, Rehman va Asad (2010)
nghién ctru bai toan diéu do trong cac nha
may san xuat xi-ming c6 khai thic nguyén
liéu d4 voi phuc vu cho quy trinh san xuét, rat
can thiét véi cac cong ty san xuat xi-mang cua
Viét Nam. Gan day Hamdi va cong su (2015)
va Cura (2015) ciing giai quyét bai toan diéu
do trén day chuyén (flowshop scheduling).
Trong nhitng nghién ciru d6, tong thoi gian
hoan thanh tat ca cac don hang rat duoc quan
tam trong cac bai toan diéu do. Ngoai ra, do
tré vé mat thoi gian cta cac don hang ciing
duoc quan tim trong nghién ciru va thuc tién.
Ngay nay, chling ta biét rang viéc san xuat véi
san luong 16n doi khi khong con phu hop, khi
nhu cau cua khach hang ngay cang da dang thi
viéc san xuét theo 16, hay theo nhu cau cang
c6 wu thé.

ii) Poi véi hé thong kéo: 1a triét Iy san
xuit theo kiéu Nhat rat phu hop véi kiéu san
Xuat theo 16 nho, san xuat khi c6 nhu cau.
Trong vai thap ky gan day triét ly san xuat nay
da dugc ap dung rong rdi ¢ nhidu cong ty va
nhiéu qudoc gia khac nhau trén thé gioi. He
thong nay duogc nghién cau tir vai thap ky
trude day nhu Sumichrast va cong sy (1992),
Anwar va Nagi (1997). Bai toan diéu do6 theo
triét Iy san xuat kiéu Nhat (hay con goi 1a Just
in time - JIT) la bai todn quan trong trong
quan tri san xuat (Moslehi va Rohani, 2012).
Trudce do, Gstettner va Kuhn (1996) da phan
tich viéc kiém soat ké hoach san xuét thdng
qua hé théng kanban, va hé théng kiém soét
s6 luwong ban thanh phiam khong doi
(CONWIP - constant WIP). Viéc ung dung
rong rdi va thanh cong & nhiéu cong ty trén

thé giéi da 1am cho JIT trd nén phd bién, dac
biét rat nhiéu cong ty My sir dung triét ly san
Xuit nay nhu 1a moét nhan té gidp cong ty
thanh cong.

iii) Hé thang hon hop: ciing dwoc quan
tdm rat nhiéu thoi gian gan day. Viéc phat huy
wu diém cua ting triét 1y riéng s& giup cho
cong ty c6 nhiéu loi thé va hiéu qua trong diéu
d6 va lap ké hoach san xuat (Spearman va
cong su, 1990; Bonvik va cong su, 1997;...).
Trong thyc té, viéc ap dung mo hinh hén hop
ciing cho nhiéu loi thé tay thudc vao dir lidu
cu thé vé nhu cau, don hang, thoi gian gia
cong, thoi gian giao hang, ngudn luc sin
cb,... Viéc chia sé ngudn luc thuc té c6 thé
thay doi theo thoi gian, nhiing ap luc tir khach
hang, nha cung cép...hodac co thé phat huy
nhiing lgi thé cua ca hai hé théng nhu nghién
cau cua Herer va Masin (1997), va Hopp va
Roof (1998).

Viéc ttng dung cac mé hinh toan cho céac
bai toan diéu d6 va lap ké hoach san xuat tly
thugc vao yéu cau san xuat va rang buoc vé
nguon lyc. Bac biét, viée xac dinh 1oi giai trat
tu gia cong nhanh chéng giup cho cac nha
quan ly c6 thé ra quyét dinh, hoac hiéu chinh
ké hoach dang thuc hién khi c6 don hang méi
xuit hién, diéu nay rit phu hop véi cac cong
ty san xuit cia Viét Nam. Pay 1a van dé giai
quyét cua nghién ciru nay.

2. M0 hinh toan

Pé phét trién md hinh toan, ching toi dya
vao mo hinh duwoc xay dung boi Herer va
Masin (1997), va hiéu chinh cho nhiing
truong hop 4p dung riéng 1a day va kéo.
Trong qué trinh nghién ciru mé hinh diéu do
cho san pham dién tir caa cong ty Nhat dau tu
tai Viét Nam, chdng t6i nhan thiy rang viéc
hiéu chinh m6 hinh nay la hoan toan phu hop.
Hon nira, viéc ing dung thuat toan Tabu cho
két qua nhanh chéng nén dé& dang giup cho
nhitng nha quan Iy hiéu chinh va cap nhat ké
hoach san xuat ctia minh, day 1a déng gop
guan trong cua nghién ctu.

Mo hinh toan dugc xdy dung dua trén
nhitng bo bién, tham sé va chi sé, duoc gioi
thiéu 1an luot nhu sau:
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2.1.Nhém cac chisé:

i tap chiso cac loai san pham i=1,2,..,1

n tap chi sb cac tram lam viéc n=1,2,.., N

t  tap chisd thoi doan t=1,2,..,T

m tap chi sé cac thung chira (containner)
m=12,.,M

k tap chi s6 san pham trong danh sach diéu
do (back log items) k =1,2,..,K
2.2. Nhom cac tham sé:

d, nhu cau cta san pham i tai thoi diém t

Ol. mtc tén kho du san pham i tai thoi diém
diéu do

UL, mac ton kho thiéu san pham i tai thoi
diém diéu do

Iwip, mirc ton kho ban thanh pham i tai thoi
diém diéu do

CB, chi phi giao hang cham (backorder cost)
ctia san pham i

CO, chi phi ngoai gio (overtime cost) cua san
pham i

R, thoi gian dinh muc ti da cho phép trong
hé thong o 7

t,, thoi gian chuyén doi tr sin pham i sang
san pham j tai tram n

ts, thoi gian chuan bi san xuat san pham i
tai tram n

Cs,, chi phi chuan bi san xuét san pham i tai
fram n

tp,. thoi gian gia cong san pham i tai tram n

Ch, chi phi ton trir san pham i tai mdi thoi
doan

Chwip, chi phi ton trit ban thanh pham i tai
moi thoi doan

2.4. Hé théng hén hep:
Ham muc tiéu:

M—|

Min Z =" STCH, *In, +
. Jt:llel y t

+>. 2> > Y *Cs,, + D X, *Cs,
k i j=1 n=1 n=1

|
=2 i=1 j=

|
i=1

Il
fiN

Cac rang bugc:

2.3. Nhém céc bién quyét dinh:

R thoi gian dinh muc st dung tai thoi diém t

MP. thoi gian gia cong trung binh tai mdi
tram lam viéc n

MPp, thoi gian gia cong trung binh tai méi
tram lam viéc n trong truong hop keéo

RL, thoi gian du kién cia san pham thir k
san sang dua vao diéu do

FN, thoi gian du kién hoan thanh cia san
pham thir k

A _thoi gian dy kién hoan thanh mthing
chura tai tram lam viéc n

In, mac ton kho cta san pham i & tram lam
viéc n tai cudi mdi thai doan t

Bc, mitic cho phép diéu do cham san pham i &

tram 1am viéc n tai cudi mdi thoi doan t

bién [0, 1] (binary) néu san pham i c6

thir tw didu d6 k trong danh sach diéu do

Z,, bién [0, 1] néu thoi gian du kién tht tu
diéu do k thuc hién tai thoi diém t

F, bién [0, 1] néu thoi gian dy kién tha tu
diéu do k hoan thanh tai thoi diém t

V.. bién [0, 1] (binary) néu san pham i c6 thir
tw didu do k thuc hién tai thoi diém t

U, bién [0, 1] (binary) néu san pham i c6 thir
tw didu d6 k hoan thanh tai thoi diém t

Y,; bién [0, 1] (binary) néu san pham jco
ther tu didu d6 k ¢ yéu cau chuan bi tur
isang j

~ T céc chi so, cdc tham s6 ciing nhu céc

bién quyét dinh trinh bay ¢ trén, mé hinh toan

chi tiét cho tung hé théng duoc thiét lap va

trinh bay nhu sau:

T |
CB; *Bc, + »_ > Chwip, *WIP,

t=1 i=1 , (1)
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K T

> Xg=>.d, Viel, (canbangnhu ciu) (2)
k=1 t=1
I N 2
X, =1 VkeK,(mdilan chi cd 1 san pham dugc gia cong) (3)

i=1

K
Ol,-Ul,+> U, —d, =In,—Bc,  Viel, t=1 (canbang ton kho tai t=1) (4)

k=1

K
In; .y — BCiiyy +Zukit —d, =In, —Bc, Viel, t=2,.,T, (cbtktait>1) (5)
k=1

K
Iwip, +> [V U ]=WIP, Viel, t=1, (canbing ban thanh pham tai t = 1) (6)
k=1

WIP, WLZK:[\/kit ~U, ]=WIP, Viel, t=2,.,T, (cbbtptait> 1) (7)
P
Vi = X *Z, VkeK,VteT,Viel, (8)
U, =X*F, VkeK,VteT,Viel, 9)
Yii = XXy Vk=2,...,K,Vi#j, (10)
Y, =0 Vk=2,.,K\Vi=]j, (11)
Y =0 k=1, (12)
Xi+Z,-15<V,, VkeK,vteT,Viel, (13)
Xi+Z,215*V,, VkeK,vteT,Viel, (14)
Xi+F.—15<U,, VkeK,VteT,Viel, (15)
Xi+F,=2L5*U,, VkeK,vteT, Viel, (16)
Xy + X —L5<Yy Wk=2,.,K,Vi= ], (17)

Xy +Xg 2L5*Y,, Vk=2,.,K,Vi= ], (18)

i
Trong d6, rang budc 13 va 14 tuyén tinh héa rang budc 8, rang budc 13 va 14 dam bao rang
chi khi Xi = Zi = 1 thi Vit = 1. Tuong tu cho rang budc 15 va 16 tuyén tinh hoa rang budc 9, va
rang budc 17 va 18 tuyén tinh hoa rang budc 10.
Thoi gian gia cong trung binh tai moi tram:

K |
IPERTRS DRI RRCRES
i=1

MP = k=2l i=
" K

Gia tri du béo phan tich (thoi gian du kién hoan thanh m thiing chira tai tram n)
A, =MP, vn, (20)

vn, (19)
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_ * Ah(mfl) * _
A=Ay *| 1+ ———*(m-1) vn, m=2,..,M (21)
Z A1(mfl)
1=1
Gia tri hiéu chinh tuyén tinh héa
A=A, *[CoA *m+CoB, | vnm=2,.,M (22)
Uéc lugng thoi gian bat dau va hoan thanh caa don hang tht k trong danh sach didu do
RL >0 k=1, (23)
N
2 Aw o
RL, > RL(k_1)+% vk>1, (wée lwong thoi gian bat dau) (24)
N
FN, =RL+> A, vk, (wdc lwong thoi gian két thic) (25)
=1
t t
372227, Vk>k, Vi, (thtty didu do trudc sau tai moi thoi diém) (26)
a=1 a=1
t
Z Ra - RLk t-1 .
T ~>Zu<Z, VK, Vt (dam bio nhimg diéu do truéc da xong) (27)
a=1
t
> R, -RL,
1+a:1T >Z,.  Vk,Vt, (dam bao diéu kién kha thi cho sap xép) (28)
T
> Z,=1 VK, (dam bao 1 cong viéc tai mdi thoi diém) (29)
t=1
t t
D Fa=D R, Vk>k, W, (dam bao thtr ty hoan thanh truéc sau)  (30)
a=1 a=1
t
Z Ra I:Nk t-1
MT—Z F.<F. Vk,Vt, (dam bdo thoigian hoan thanh truécsau)  (31)
a=1
t
> R, —FN,
1+3:1T > F, vk, Vi, (dam bao diéu kién kha thi cho hoan thanh)  (32)
T 2
> Fe=1 VK, (dam bao 1 cong viéc hoan thanh tai méi thoi diém) (33)
t=1
R<R. ¥ (dam bao diéu kién kha thi vé mat thoi gian) (34)
Xiir Zier Ui Vi Y =01 Vi, jokot, (bién 0, 1) (35)
In., Bc,,WIP, [integer] Vi, t, (bién nguyén) (36)
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MP, A RL,FN,,R >0 VvnmKt,

(37)

2.5. H¢ théng kéo: dé ap dung cho hé théng kéo, mot s6 bo rang budc ¢6 thé hiéu chinh nhu sau:

MPp, = MP, n=12 (dam bao thoi gian cong) (38)
A, =MPp, n=12 [thoi gian hoan thanh 1 thung (39) va m thung (40)] (39)
_ * A\\(m—l) * _ —
A =MPp *| 1+ —"=—*(m-1) n=12, m=2,.,KB, (40)
Z Ay
1=1

Pé chia nho hé thdng, ching toi xay dung mot sé rang budc nhu sau:

2
MPp, = ZAL’KB(H)S n =1 (thay thung chra m bang kanban KBtai c4c tram lién tiép) (41)
1

MPp, = MP,,; n=2 (42)
A,=MPp,  n=12 (43)
_ * A\](m—l) * _ —
A =MPp *| 14+ —"=—*(m—-1) n=12, m=2,.,KB, (44)
; A(m—l)

Tuyén tinh hda cac rang budc phi tuyén:

A, = MPp, *[CoA, *m+CoB, | n=12 m=2,.,KBgg,, (45)

RL >0 k=1, (46)

2

Z Aﬂ(B(N—l)N

RL 2R+ vkl (47)
2

FN, = RL, +Z;, Awe VK, (48)

2.6. Hé thong ddy: M6 hinh s& hiéu chinh
mot s6 bo rang budc dé cd thé &p dung cho hé
thong day cu thé nhu sau (do hé thong day thi
ban thanh pham lién tuc hon nén viéc hiéu
chinh mé hinh ciing khac so véi hé théng kéo):

> =
RL >0 k=1, )
RL = Rbyy *MR, vk>1, (dam bao diéu

kién diéu do kha thi cua hé thdng) (50)
FN, =RL +Flowtime, vk, X, =1, (dam bao

diéu kién hoan thanh cua hé théng) (51)

Nhirng b rang budc con lai tuong tu nhu
hé thong hdn hop.

3. Giai thuat Tabu

Ching ta biét riang, Tabu la thuat toan
giai quyét hiéu qua d6i véi nhitng bai toan
lén, d6 phuc tap cao, 4p dung cho nhiéu linh
vuc trong nganh quan ly cong nghiép. Pac
biét, d6i voi bai toan 1ap ké hoach va diéu do
san xuit nhu Chiang (1998); MacKendall Jr
va Shang (2008); Buong (2013); Ahani va
Asyabani (2014),...Di v6i bai toan didu do
trong nghién ctu nay, ching tdi thay ring
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Tabu 1a mot giai thuat rat phi hop dé xac dinh
101 giai. Giai thuat Tabu cua nghién ctru nay
duoc tom lugc nhu sau:

3.1. Loi gidgi ban ddu: ching ta biét riang
dbi véi giai thuat Tabu dé cd thé bat dau, giai
thuat can mét 1oi giai ban dau. Trong nghién
ctru nay, 1oi giai ban dau duoc tao ra theo
nguyén tic thoi gian giao hang sém nhit
(EDD), day ciing 1a nguyén tic thuong dugc
&4p dung dé giai quyét bai toan diéu do. Loi
giai ban dau ciing c6 anh huong dén loi giai
cua giai thuat (Glover, 1990; Chiang, 1998;
Duong, 2013;...).

3.2. Xdc dinh thoi diém diéu dp va hoan
thanh ban dau: cac gia tri thoi diém diéu do
va hoan thanh [RLk, FNk] duogc xac dinh cho
maoi trat ty gia cong moi sau mdi budc tim
kiém. Tai mdi budc, sau khi c6 gia tri thoi
diém diéu do va hoan thanh, giai thuat s& xac
dinh thoi diém hoan thanh tat ca cac don hang
(make span) theo budc 3.3 tiép theo.

3.3. Xdc dinh thoi diém diéu dp va hoan
thanh méi: voi mdi budc tim kiém méi, trat
ty gia cong dugc thay doi, thoi diém didu do
va hoan thanh mai sé dugc xac dinh theo tiéu
chi chi phi thap nhat. Viéc xac dinh céc gié tri
nay duoc tom tat nhu sau:

RL, =Max{RL,_, +interval, (t, 1) *(regular time)} >0 (52)

FN, =RL,_, +(flowtime) (53)

3.4. B4 nh¢ Tabu: trong thuat toan Tabu
dé kiém soéat ti uu cuc bo, ngudi ta diing mot
mang dé ghi nhan vi tri cia ting cap don hang
trong 161 giai hién tai. Khi loi giai di chuyén
sang trat tw méi, néu thoa man tiéu chuan
chap nhan thay ddi, thi bo nhg s& dugc cap
nhat va loi giai méi duoc chap nhan thay thé
161 giai hién tai.

3.5. Xdc dinh vong lan cdn: d di
chuyén loi giai hién tai sang mot loi giai

khéac, giai thuat s& lya chon mot san pham &
vi tri hién tai thay thé bang mét san pham &
vi tri khac. Cac lya chon nay hoan toan ngau
nhién va chi dugc chap nhan néu 2 san pham
nay la khac nhau. Khi d6, mot vung lan can
mai duoc xac dinh va loi giai méi dugc di
chuyén dén.

3.6. Chién lwgc tim kiém loi gidi: chung
ta biét rang giai thuat Tabu 1a tim kiém va cai
thién loi giai qua timg budc bat dau tir 1oi giai
ban dau trong buéc 1. Ving lan can s& cung
cap 1oi giai kha thi tiép theo, trong khi d6, bd
nhé Tabu s& kiém soat 10i giai méi, so sénh
v6i 101 giai tét nhat (best solution). Néu
treong hop loi giai dugc cai thién, thi loi giai
méi s& duoc cap nhat va thay thé 1oi giai tot
nhét va loi giai hién tai. Trong truong hop tai
mot budc lap nao do, 16i giai mai khdng tot
hon 10i giai tot nhat sau Retmax budc khong
cai thién, khi d6 giai thuat s& thay doi gié tri
tim kiém (tabu size) dé tao ra mét trat tu méi
va loi giai mai duoc hinh thanh thay thé 10i
giai hién tai, xac dinh vung lan can méi va
giai thuat duoc tiép tuc dén khi thoa man diéu
kién duirng cua giai thuat.

4. Két qua tinh toan

4.1. Kiém tra md hinh: dé kiém tra giai
thuat, chung t6i da ap dung giai thuat cho bai
toan nho voi 3 loai san pham va 3 thoi doan
diéu do. Dit liéu minh hoa cho md hinh la cong
ty san xuat linh kién dién to tai Viét Nam.
Thang s6 va két qua dat duoc rat kha quan cu
thé nhu sau: 1). thiéu hang ton kho: khdng xay
ra; ii). du hang ton kho: khdng xay ra; iii). ban
thanh pham trong qua trinh gia cong: chi xuit
hién thoi doan 1, ddi voi san pham loai 3. Gia
tri ham muc tiéu va thoi gian chuong trinh
duogc tom tat trong Bang 1 nhu sau:

Bang 1. Két qua kiém tra giai thuat

Giatri Tabu phi tuyén Tabu tuyén tinh Optimum tuyén tinh
Ham muc tiéu 184.117 184.117 184.117
Budc lap 1551 1618 1221968
Thoi gian 00:00:02 00:00:02 25:39:00
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Véi két qua trén, ching tdi nhan thay
rang giai thuat Tabu c6 hiéu qua hon 10i giai
t6i wu truc tiép tr LINGO (optimum tuyén
tinh), giai thuat hoan toan c6 thé ap dung cho
nhitng bai toan 16n hon trong thyc té.

4.2. Két qud tinh toan cra gidgi thugt: dé
khang dinh thém hiéu qua cua giai thuat,
chang to6i trinh bay thém 3 bai todn tng dung

dap ung nhu cau cho 3 tuan lién tiép cu thé
nhu sau:

4.2.1. Bai toan 1: bai toan diéu d6 va lap
ké hoach san xuét cho tuan 1. Dit liéu bai toan
didu do véi 3 nhém san pham, 6 ngay trong
tuan, 29 trat ty gia cdng véi nhu cau ting loai
san pham twong wng. Két qua cua giai thuat
duoc tém tit trong Bang 2 nhu sau:

Bang 2. Tom tit két qua caa bai toan 1

Thong s6 Hé thong san xuat
Kéo Pay Hon hop
WIP (boxes) 32 38 32
Thiéu hang ton kho (boxes) 6
Du hang ton kho (boxes)
Téng chi phi (ham muc tiéu) 835.800 966.494 835.800
Thoi gian giai (pht) 20 39 20

- Trat tu gia cong theo hé thong day:

1]a]1]3[2]2]2[3]3

1/1[1]13[3[3]2]2[2]2(2[1]1]1]1[3]3[3]1]

- Trat ty gia céng theo hé thong kéo:

B[3[3f1f1f1f1]1]1

1]2]2]2[3[3[3[2]2[2]2[2[1]1[1]1[3[3]3]1]

- Trat ty gia cong theo hé thong hdn hop:

33[sfrlifafrjifafr]2[2]2[3[33[2]2]2[2]2[1]1]1]1]1[3[3]3]

4.2.2. Bai toan 2: bai toan didu do va lap ké hoach san xuét cho tuan 2. Két qua cua giai

thuat duoc tom tat trong Bang 3 nhu sau:

Bang 3. TOm tit két qua caa bai toan 2

Théng sé Hé thong san xuat
Kéo Pay Hon hop
WIP (boxes) 38 32
Thiéu hang ton kho (boxes) 8 8
Du hang ton kho (boxes) /
Téng chi phi (ham muc tiéu) T7L.777 926.159 785.227
Thoi gian giai (phut) 19 18

- Trat tu gia c6ng theo hé thong day:

Alifrjifr/3[3[3f3]2]2]2]2]2]2]1]1|1[1]1[3|3[3]3[3]3[3[3]1]

- Trat tu gia c6ng theo hé thdng kéo:

Blifrjifrj1[3[3[3]2]2]2]2]2]2]1]1|1]1]1]1|3[3|3[3]3[3[3]3]
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- Trat tu gia c6ng theo hé thong hdn hop:

Al1fafr]i[s3[sf3[2]2]2]2]2]2[1]1]1[1]1]1[33[3[3]3[3[3]3]

4.2.3. Bai toan 3: bai toan diéu d6 va 1ap ké hoach san xuit cho tuan 3. Tuong ty dit liéu bai
toan 1 va 2 nhung so trat tu gia cong giam tir 29 xuong 27. Két qua cua giai thuat dugc tom tat

trong Bang 4 nhu sau:

Bang 4. Tom tat két qua caa bai toan 3

Thong sé Hé thong san xuat
Kéo Pay Hon hop
WIP (boxes) 31 36 31
Thiéu hang ton kho (boxes) 10 15 10
Du hang ton kho (boxes) 3 3 3
Téng chi phi (ham muc tiéu) 876.420 1012940 876.420
Thaoi gian giai (phat) 27 27 27

- Trat ty gia cong theo hé thong day:

2]22J2 22111 ]1]1[1]1[3[3[3[3[3]22]2[2]2]2]1]1 1]

- Trat ty gia céng theo hé thong kéo:

2]2]2]2 ]2 02211 J1]1]1]1[3[3[3[3[3[2]2]2]2]2]1]1]1]1]

- Trat tu gia cong theo hé thong hdn hop:

2]2]2]2]2 0221111 ]1]1[3[3[3[3[3[2]2]2]2]2]1]1]1]1]

Véi két qua tom tat trén, ching ta thay
rang giai thuat luén cung cap duoc nhing loi
giai da tin cay dé lap ké hoach san xuét.
Trong d6, khi ap dung cho hé théng day, tong
phi diéu d6 cao hon so véi 2 hé théng con lai.
Tuy nhién, véi nhiing tong phi cho tung
phuong 4n thi van c6 thé chap nhan dugc dé
¢ nhitng giai phap hoach dinh san xuét dap
g cho ké hoach giao hang trong thoi gian
cho phép. Pbi voi cac bai toan diéu do thi hau
hét nhirng trat tu gia céng cho tirng hé théng
€O léch doi chut, nhitng chénh léch nay ciling
khong gay ra qua nhiéu chi phi cho hé théng.
Piéu quan trong cua loi giai cua nghién cau
nay la tinh kha thi cua tung loi giai, dap ang
duoc tat ca nhu cau trong khoang thoi gian
dinh truéc cua khach hang, bang céach tan
dung, chia sé tit ca ngudn luc sin c6 cua hé
thdng, d6 1a nhitng thanh cdng nhét dinh cua
nghién ctu...

5. Két luan

Trong nghién ctu nay, dya trén mé hinh
cua Herer va Masin (1997), chung t61 da hi¢u
chinh va m¢ rong mo hinh toan cho bai toan
diéu do san xuat dang cho hé thong ddy, kéo
va hon hop. Loi giai cua giai thuat 1a dang tin
cay, thoi gian thuc hién ngén, cé thé gidp cho
nhitng nha quan 1y va diéu hanh san xuat co
thé ra quyét dinh nhanh chéng va hop 1y, dic
biét trong viéc hiéu chinh ké hoach san xuét
cap nhat theo ké hoach giao hang. Viéc tan
dung va chia sé nguon luc dé dap tng cac don
hang la thuc su can thiét ddi voi cac cong ty
san xuat Viét Nam hién nay. Mic du viéc
minh hoa trong nghién cuau cho nganh san
Xuit dién tir, nhung véi nguyén tic diéu do thi
chidng tdi tin rang mé hinh nay c6 thé &p dung
rong cho cac nganh san xuit céng nghiép
khéc. Trat tu gia céng tur giai thuat gidp cho
cac nha quan ly 1ap ké hoach va kiém soat san
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Xuat mot cach hiéu qua. Pay 1a diém thanh
cdng caa nghién ctru.

Ngoai ra, giai thuat Tabu da dugc xay
dung va 4p dung dé xac dinh 1oi giai (trat tu
gia cong) mot cach nhanh chong, cling 1a mot
thanh cbng cua nghién cau. Véi viéc cho loi
giai nhanh gon, giai thuat cé thé ap dung cho
nhitng bai toan diéu d6 ma tap don hang c6 xu
huéng thay doi (tap dong), diéu nay rat pha
hop voi thuc té san xuit tai Viét nam. Trong
truong hop don hang thay dbi thém hoic bét

don hang, tach ghép don hang,... Giai thuat
hoan toan cung cap trat tu gia cdng méi trong
thoi gian ngan, gidp cho cac nha quan ly c6
thé hiéu chinh kip thoi ké hoach san xuét ciing
nhu cap nhat thong tin don hang trong tap don
hang diéu 46, xay dung ké hoach diéu d6 méi
mot cach hiéu qua.

Tuy nhién, dé c6 thé mo rong pham vi
ng dung, nhitng nghién cau tiép theo nén tap
trung vao nhiing bai toan nhu cau thay doi,
thoi gian gia cong thay doi.

Nghién ctru nay duoc tai tro bai Truong Pai Hoc Bach Khoa trong khudn kho dé tai ma sé:
T-QLCN-2014-68.
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