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SU'PHAT TRIEN THUAT TOAN VE VIEC LUU TRU VA VAN
CHUYEN TU PONG CUA HE THONG KHO LANH

DEVELOPMENT OF AUTOMATED STORAGE AND RETRIEVAL
ALGORITHM IN COLD WAREHOUSE

Dang Truwong Giang!, Truong Ngoc Cuong?, Duy Anh Nguyen?
1 Pgi Hoc Giao Théng Vdn Tdi Tp. HCM
2 Dai Hoc Bach Khoa

Tom tat: Viet Nam c6 thé manh trong céng nghiép ché bién thiy hdi san. Tuy nhién, co sé ha tang
d@é phuc vu cho viéc bao quan va quan 1y hang thiy hdi san chira duwoc phét trién, dac biét hé thong heu
triz va van chuyén trong kho lanh van thé so. Trong bai viét nay, nhém tdp trung xay dung cac thugt
toan cho viéc bdo qudn va van chuyén hang bang phan mém duwoc ldp trinh dé quan ly san pham trong
kho lgnh dua trén céc thudt toan. Hé thong dioc md phong bao gom 160 Vi tri leu trik dwoc xép thanh
4 hang. Thudt todn dwroc xay dung dé quan Iy kho mét cach hiéu qua va tiét kiém chi phi nhat c6 thé.
Thudt todn dwoc viét dir trén Idgp trinh C#, véi giao dién triec quan d@é c6 thé hé tro toi da suw twong tac
giita nguwoi dung va hé thang.

Tir khoa: Quan Iy kho, chinh sdch luu triv, Vi tri cat giir hang hoa, vi tri xe nang va nhdp hang hoa
vao kho.

Chi sé phan logi: 1.4

Abstract: Vietnam is strong in aquatic products processing industrial. However, the infrastructure
to serve the preservation and management of aquatic products has not yet developed, especially the
system of storage and retrieval in cold warehouse is still rudimentary. In this paper, we focus on building
a storage and retrieval algorithm in warehouse and programming a software to manage goods in cold
warehouse base on those algorithms. The simulated system contain about 160 storage locations
arranged into 4 lines. The algorithm is built to help manage inventory accurately and cost savings
possible. It was simulated by a software written in C# programming, with an intuitive interface to

support the interaction between the user and the system more convenient.
Keywords: Warehouse management, storage policies, storage location, location of forklift, put-

away.
Classification number:1.4

1. Giéi thiéu

Luu trit va phan phdi 1a hai chic ning co
ban trong kho. Mdi yéu cau tir ngudi quan 1y,
khach hang hodc nhimg diéu kién khac c6 cac
thudt toan khac biét. Luu trir la qua trinh sép
xep ké hang trong k¢ chira hang. Mot s6 ké sap
x€p thong thuong nhu sap ngau nhién, sip
theo nhom hang, theo chit lwong hang va vi
tri gan nhat (COL). Phuong phap ngau nhién
1a sdp hang xép theo timg don vi SKU (don vi
luu trir - mt ha myc da duge kiém k&) dugce
phan loai ngiu nhién vao mot vi tri con trbng
trong kho (Petersen, 1997). Vi tri ¢6 dinh la
mbi don vi luu trir (SKU) duy tri mét vi tri ¢b
dinh. Phuong phap nay giap dé dang cho viéc
quan ly va diéu khién vi mdi ving trong kho
chi sép xép mot vai loai hang hoa. Chinh séch
Iwru trir dya trén cac 16p 1a sy két hop gitra hai

phuong phép trén (Moon & Kim, 2001). Vi tri
gan nhat (COL) 1a phuong phap dugc st dung
phd bién nhat. Cac don vi hang hoa duoc sap
theo tirng khu, noi gan nhét véi diém dau vao
va dau ra (Heskett, 1963).

Phan phdi 1a qué trinh van chuyén hang
hoa tir cac ké hang. Néu dua vao ngay nhap
hodc ngay hét han ta c6 cac cach liy hang nhur:
Nhap trudc xuat truée (FIFO), nhap sau xut
truéc (LIFO), hét han xuit truéc (FEFO).
Trong bai bao nay, nhdm tap trung vao viéc
lya chon, phat trién cac chinh sach luu trix va
van hang hoéa trong kho dya trén cac gia dinh
duoc thiét 1ap theo cac diéu kién tai Viét Nam.
Bai nghién ctru nay cha yéu tap trung vao viéc
kiém soat hang ton kho va tim céach sip xép
hang hoa nhanh nhit. Phan mém thir nghiém
dugc phét trién dua trén cac chinh sach da
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duoc lya chon. Phan mém nay c6 thé ding
quan ly cdng viéc trong thuc té. Hé thdng s&
ghi nhan, phan tich yéu cau tir ngudi ding va
thé hién cac tham sé nhu 1a khoang cach, vi
tri, m6 phong khéng gian cua kho.

2. Nhirng gia dinh va yéu cau

2.1. Nhirng gia dinh thi nghiém

Nhitng gia dinh trong bai viét nay cé thé
khong tuong thich trong thyc té. Nhung
nhitng yéu té duoc lua chon co thé duogc diéu
chinh va ap dung mot cach thich hop cho hé
théng trong thuc té. Bé thuan tién cho cau trac
cuia cac thuat toan va hé théng md phong, sb
lwong cé4c gia dinh duoc dé xuat nhu sau:

- Kha ning cua hé thdng chira 160 vi tri
chira hang, mai vi tri chua 1a 1 ké hang;

- Hé théng bao gom tom dong lanh gom
bon loai;

+ Al: Loai tém 100g / 4 con dau con
nguyén ven.

+ AZ2: Loai tom 100g / 4 con khéng cé
dau.

+ A3: Tom loai 100g / 6 con dau con
nguyén ven.

+ A4: Loai tom 100g / 6 con khéng cé
dau.

- Hang hoa dugc xép trong cac ké. MJi
ké la mot don vi SKU. Pay 1a don vi nho nhét
trong hé thong;

- Thoi gian xuét kho cua tat ca cac don
vi SKU la chua xac dinh trong hé théng;

- Luu trit khéng phu thuoc vao khéach
hang, nghia la hang hoa cua cung mot khach
hang khong nhét thiét duoc xép gan nhau;

- Khéng phén biét hang hoa theo mua
nghia 1a cach sap xép nhu nhau sudt nam.

2.2. Yéu ciu

Dua theo nhiing nguyén tic quan ly kho
tai Viét Nam, nhom dé xuét c4c yéu cau nhu
sau

- Qua trinh luu trit trong kho: Néu hang
hoa dugc nhap kho truéc, nd s& dwugc xép
trude nghia 1a khoang cach di chuyén hang
héa tir ving dém dén ké 1a ngan nhat;

- Quy trinh van chuyén: Loai hang dugc
chon bai nguoi dung (4 loai: AL, A2, A3, Ad).
L6 hang duoc lay dua trén ngay nhap, hang
héa duoc sip trudc thi duoc lay di trudc.

3. Thiét ké bé cuc kho

Theo nhu gia dinh tai phan 2.1, cau trlc
nha kho duoc xay dung duoc thé hién hinh 1.
Kho gom c6 160 vi tri chtra chia thanh 4 hang.
MJdi hang gom 40 ké hang. Kho chta c6 mot
diém nhap va xuét (1 / O) nim & trung tam
duoc thé hién hinh 1.

(N N N I A

1No/NI
HJ1¥dS30/51d13134

(N N N I A

Hinh 1. Canh thiét ké nha kho.

Pé quan Iy hang héa thuan tién hon, nha
kho trong bai bao nay da dugc chia thanh 4
dong, mdi dong bao gébm 5 tang va 8 hang
(hinh 2).

Lie Ter Bay

Locafion: | -0 -5 .

Hinh 2? Toa do vi tri luu trir.

Nhimng dong nay duoc dat tén la 1, 11, 111
va IV. Tang duoc danh dau theo cac chix cai
A, B, C, D va E. Hang duoc phan biét bang
cacso 1, 2, 3,4,5,6, 7va8. Moi vi tri luu trix
trong kho dugc phan cong béi mot toa do co
cau tric sau: Dong —tang — hang. Vi du: Toa
d cua vi tri luu trir lal- D -5, c6 nghia la vi
tri luu trir nam ¢ dong 1, tang D va hang 5.

4. Thir nghiém chinh sich luu trir va
phan phoi

4.1. Lwa chon phwong phap luu trir

Trong phan nay, thuat toan luu trit dya
trén nhitng gia dinh va tha nghiém duoc dé
cap tai phan 2, 3. Hai phuong phap duoc ap
dung 1a FIFS va COL. Béi véi FIFS, hang hoa
dugc chuyén vao kho truée duoc sip vao
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nhiing k¢ hang truge. V6i COL, nhiing 16 méi
duoc sap gan véi diém 1/0 nhat.

Nhom két hop nhitng thuat toan d6 bang
viéc sip xép theo hai budc dudi day:

- Budc 1: Xéc dinh ké cii nhat;

- Budc 2: Tim toa do vi tri tréng trong
kho dé sap ké cii nhat.

Vi tri thich hop phai dap ting khoang cach
dén 1/0 12 ngan nhat. Vi tri gan nhat duoc xac
dinh théng qua tham chiéu khoang cach. Pugc
tinh toan theo céng thuc:

d(i) = [x(i) - x(1/O)| + [y(i) - y(/O)| (1)

+ d(i): Khoang cach tir vi tri luu trir dén
diém 1/0;

+ X(i), y(i): Toa d6 cua vi tri luu trir;

+ (X(1/0), y(1/0))= (0,0): Toa do cua ké
hang tai diém 1/ O.

Nhom dénh gia khoang céch tir I/O dén vi
tri lwu trit dau tién 1a 4900mm, khoang cach
gitra truc vi tri x va y 1a 1400mm, va 1600mm.
Tur (1), vi tri tham chiéu tai mdi dong duoc
tinh toan tai hinh 3. Trong qua trinh luu trir,
chdng ta phai xac dinh duoc céc vi tri tréng
trong kho. Sau d6 so sanh vai vi tri tham
chiéu, dé kiém ra duoc vj tri nho nhat, day 1a
vi tri tiép theo cho hang nhap kho.

4.2. Chién lwgc Iya chon luan chuyén
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Hinh 3. Chi s6 khodng cdch dia diém
trong moi dong.

Chlng ta trién khai FIFO trong luan
chuyén hang. D¢ ma ap dung chinh séch nay,
ngay nhap hang hoa can duogc luu lai trén hé
thong Trong quy trinh luan chuyén, hé thong
thé hién hai budc:

- Budc 1: X4c nhan san pham duoc yéu
cau;

- Budc 2: So sanh ngay nhap cua cac
SKU dé kiém duogc SKU da duoc luu.

Thuat toan riéng ap dung cho chinh séch
trén duoc thé hién trong phan 5.

9700 8100

- [ |
|
Jl

~ il |

5. Xay dwng thuat todn gia dinh trén
may tinh

Trong phan nay, thuat toan quan ly kho
trén may tinh duoc cung cap

Thuat toan dugc phat trién tuong ddng
véi chuong trinh quan ly trén may tinh.
Chuong trinh nay bao gom ba phan chinh:
Chuong trinh chinh, chuong trinh hd tro tim
vi tri thich hop, chuong trinh hd tro tim vi tri
hang cii nht. T4t ca dugc thé hién tai hinh 4.

- 5 Subprogram find
Rac?n,mmmms o e available

from the user .

l storage location

Main N Interface shows the

program warshouse status

Establish a data X Subprogram find

structurss to store good -+ the oldest ood

information location

Hinh 4. Biéu do khai thé hi¢n cach thic
chuong trinh hoat dong chinh.

Cau trdc coa dir liéu bao gém 5 thu muc,
tat ca nhitng thu muc nay déu chua thdng tin
cua hang hoa (hinh 5).

- Thu muyc cua tén — line[].name: Dé
quan ly bén loai hang héa khac nhau trén hé
thong A1, A2, A3 va A4;

- Thu muc toa d6 - line[]. Coor: Mdi ké
hang s& duoc dat tai duy nhét vj tri luu trit, toa
do cua vi tri nay cling la toa do cua hang hoa;

- Thu myc thong tin ngay luu kho — Line
[].Date: Khi hang duoc luu kho, ngay nay
dugc luu trong thu myc nay;

- Thu muc thdng tin khoang cach — Line
[].Distance: Gia tri khoang cach tham chiéu
dugc tinh toan trong phan 3;

- Thue muc dr liéu thé doc — Line
[1.Rfid: Luu trir nhimg ma duoc tao ra khi
hang dugc luu kho.
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Fields of data structure
l I I |
Nameof good || Coordinate | Imported date ||  Distance | | RFID code
Line[Name. || Line[J.Coor | Line[]Day ||Line[]Distance | | Line[J.Rfid

Hinh 5. Nim thu muc cia céu tric dit liéu.

5.1. Chwong trinh chinh

Chuong trinh chinh s€ nhan Iénh tir nguoi
ding théng qua giao dién cua phan mém.
Trong quy trinh nay, chuong trinh chinh yéu
cau hai phan mém hd tro tim vi tri luu trir va
bao lai toa do. Bén canh d6 phan mém c6 hai
chuong trinh hd trg khac dé khoi tao va xéac
dinh théng tin cua cac san pham giéng nhu
trong thuc té dang dung coéng nghé RFID

(

Begm

(hinh 6).
)

!

Sean whol 2 slorage locdion and diepley
The veshomesising

I

Bodld daflasdrmodimres: Lise[[Nams
Lena [ Cooer; Lana{ I Dz
Lina[) Bfsd; Lare [ Distanca

Soan e momberof svaldlesiorass
locaison N theswsion

'

Srabonog =om Bod the avaldhle
shomze loodn

!

Dhsplay coordinzis of Jocsfion

!

ot mmanarEs

sdeniifacedion coda

:

Updds dei= oo Hddy Line[] Namns,
Lin|Cooer; Lina[] Dds Lize[|Risd

Soan themenber of zval s
astomzelocgion W & theswian

}

Sobprossm bod fhe slorass

locbion cosizn mood

}

Submosram ched

skrifiedion ok

}

Dhsplayooosdnede of locdhon

!
Didetadatafor fdds
Lind| Name, Lina[] Coox,
L[| Dais Line[l Rid

¥

(

Eod

)

Hinh 6. Quy trinh hoat déng ciia chuong trinh chinh.

5.2. Phan mém hd tro tim vi tri trong

L6 hang hdéa dugc sip xép dua vao
nguyén Iy hang nhap trudc dugc xep vao vi tri
trong thap nhat. Thuat toan tim vi tri hién cé
dugc trinh bay trong hinh 7.

Theo nhu biéu d6 thé hién: kho dugc chia
lam 4 dong I, 11, 11 va IV. Hé thong ludn tim
duoc 4 vi tri luu trir ¢c6 khoang cach tham

chiéu bang nhau. Chang han nhu véi khoang
cach la 4900 sé c0 4 vi tri: I-A-1; 1I-A-1; 111-
A-1 va IV-A-1. Vi vay néu khoang cach nhu
nhau thi xép vao dong déu tién 1a I, sau d6 dén
11, 111, IV. Trong qua trinh nay, vi tri rong s&
dugc quét tir tham chiéu thdp nhat dén cao
nhat. Bit dau tir dong | [1] dén dong IV [1]
sau do6 tra vé dong | [2] dén dong IV [2]...
vong lap chi két thic khi hé théng phat hién
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ra vi tri tréng hodc da quét hét cac vi tri trong.
Khi tim dwoc vi tri thich hop, phan mém hd
tro ghi lai thdng tin caa hang hoa va gui lai toa
d6 cua hang cho phan mém chinh.

<Generate identification code>
v
Check field Line[i].Rfid

v

Line[i].Rfid is empty

Delete data in this
field

Line[i].rfid ==""

Yes

A
Line[i].Rfid = "rfid” +
Line[i].Name + Line[i].Coor

'
Cw

Hinh 7. Biéu do thé hi¢n thudt todn teo ma kiém tra.

5.3. Phan mém hd tro tim vi tri hang cii
nhat

Nhitng hang héa cii nhat dugc xac dinh
boi ngay luu trit cua hang trong kho. Nhirng
thong tin nay duoc luu trir tai thu muc Line
[i]. Date. Thuat toan duogc thé hién tai hinh 8.

So db giai thich: Hang hod cii nhat duoc
xéac dinh bang cach so sanh ngay luu trir caa
tat ca SKU trong kho. Mdi vong lip chuong
trinh sé quét 160 vi tri, quy trinh hoat dong
nhu sau:

Thi nhat, dua trén tén cia hang hoa duoc
nhap boi nguoi dung, chuong trinh sé tao ra
mot vat 4o vai tén tuong tu va ngay nhap kho
rat 1au. Hé thdng s& so sénh tén cua tat ca cac
ké, vi tri trbng s& duoc bo qua. Tai vj tri c6 tén
tuong tu Vi Vat ao, chuong trinh tiép tuc so
sanh ngay dé kiém ra ké duoc luu trit 1au nhat,
thong tin cua ké nay dugc dat cho vat ao. Qua
trinh tiép tuc so sanh dén vi tri khac trong kho,
tiép dién khi két thic qua trinh céc vi tri duoc
quét gui lai toa d6 cua vat ao dugc luu trit 1au
nhét

5.4. Thuat toan quan ly hang héa bing
ma vach

Trén thyc té, mac du hoat dong quan ly tai
kho dién ra v cling chat ch& nhung hang hoa
van xay ra ton that va mat mat. Vi vay, trong
hé thong quan 1y nha kho, hang hoa duoc quan

ly théng qua thiét bi doc 1ap nhu ma vach,
cdng nghé RFID. Hé théng RFID bao gom thé
RFID, dau doc, phan mém quan ly. Hang hoa
dugc phan cong mot ma RFID trude khi luu
kho (th¢é RFID dugc gan trén 16 hang).
Chuong trinh quan 1y luu trir nhitng mé nay
trong bo nhé va so sanh n6 vai ma da dugc
doc boi dau doc trong quy trinh luu chuyén.

Trong bai viét nay, ching t6i gia dinh ma
ID duoc tao ra boi phan mém khi hang hoa
dugc luu vao kho va nguoi dung phai dang
nhap ma kiém tra dé kiém tra hang c6 duoc di
chuyén chua.

Hang duoc di chuyén khi ma ID tring
khép véi ma Kiém tra. M ID dugc luu trong
thu muc line[].RFID. Trong quy trinh luan
chuyén hang, sau khi hé théng tim dugc vi tri
hang héa duoc Iuu kho 1au nhat, chwong trinh
s& dbi chiéu ma ID va ma kiém tra dugc ding
ky bai nguoi dung

Chuong trinh hd tr¢ tao ma ID

Chng ta gia dinh mé ID dugc cAu tao nhu
bén dudi:

ID Code |=|“rfid” | -| Line[i].Name |- | Line[i].Coor

Thuat toan tao ma ID duoc thé hién trong
hinh 6. Nhu biéu d6 thé hién: Thu nhat,
chuong trinh doc dit liéu tir Line[i]. RFID, néu
nhu 6 thong tin ctia hang hoa trude, hé thong
tu dong xda nhirng théng tin. Thir hai, ma 1D
méi duogc viét, ID nay ton tai trong sudt thoi
gian hang hoa luu kho.

Chuwong trinh hd tro kiém trami ID

Trong chuong trinh hd tro nay, nguoi

dung duoc yéu cau ding nhap ma kiém tra.
Sau d6 hé thdng so séanh véi ma ID da duoc
lwu. Néu trang khop, chuong trinh ngung tai
day va hang s& duoc di chuyén thanh cong.
Néu khong, nguoi dung duoc yéu cau nhap
ma kiém tra lai. Thuat toan duoc thé hién
trong hinh 8:
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CCheck identification code)

A

/ Enter Check code /

!

Compare Check code and
ID code

No
Check code = ID code

Yes

| Success |
( End )
Hinh 8. Biéu do thé hién thudt todn kiém tra ma ID.
6. Phéat trién phin mém thir nghiém

Check again

Dé chimg minh tinh chinh xac va hiéu qua
cua thuat todn dugc dé xuat, phan mém Ung
dung dugc xay dung boi ngon ngir 1ap trinh
huong doi tugng trong C #, Visual studio 2013

6.1. Giao dién h¢ théng

Giao dién phan mém nhu thé hién trong
hinh 9:

=
Rl

|
o
o
|

Hinh 9. Giao dién hé thong.

Nhitng chirc ning chinh caa phan mém
= Trang thai cia ving trong kho: S6
lwong cua cac 6 trbng, mdi loai hang hoa s&
duoc thé hién va cap nhat lién tuc;

= Khu vyc thdng tin cua nguoi dung:
Bao gom hai phan chinh 1a luu trit va van
chuyén. Chiing ta c6 hai cach luu trix 13 Twu trit
don va luu trir s6 lwong 16n. Nhiing yéu cau
cia nguodi dung dugc nhap vao trong phan
nay;

= Khu vuc hién thi: Khi hang hoa duoc
thém vao hoic di chuyén, toa do, khoang cach
duoc thé hién trong phan nay:;

» Khu vuc kiém tra ID: Yéu cau mdi ké
hang hoa dugc phai mang mot ma, hé thong
y&u cau ngudi dung nhap ma vao khung trong
phan nay;

= Khong gian trong kho: C6 160 6, moi
0 dai dién cho mét 16 hang trong kho. Mau cua
mbi 6 s& thay ddi khi hang héa dugc thém vao
hay di chuyén, mau sic quy udc duogc thé hién
trong hinh 9.

Empty cell

Cell represents Al
Cell represents A2
Cell represents A3
A4 Cell represents A4

Hinh 10. Mau sdc ciia hang hod.
6.2. Kiém tra va danh gia hi¢u suat
6.2.1. Kiém tra thuat toan luu kho
Pé danh gia thuat todn vi tri gan nhat
(COL), chiing ta tién hanh 1 thir nghiém nho.
Mot 16 hang gdm 32 don vi SKU duoc thém
vao kho trén hé théng. Al dugc thém trudc
sau d6 dén A2, A3, A4. Trang thai kho sau khi
nhap hang dugc thé hién ¢ hinh 11 va két qua
md phong duoc thé hién trén bang 1.

Hinh 11. Trang thdi kho hang trong quy trinh luu tri.
Bing 1. Két qua mé phong.

Order | Typeof | Quantity |Total distance
of enter good (mm)
1-28 Al 28 202000
29-56 A2 28 286800
57-84 A3 28 350000
85-112 | A4 28 413200
Total All 112 1252000
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Xem lai cac két qua thir nghiém: Dudi thir
nghiém, cac muc dugc bd tri & cac vi tri chi
muc nhé nhat, diém vao ra (1/0) gan nhat. Vi
du, cac muc Al duoc thém vao trude, do do,
tong khoang cach ciia chiing nho hon nhiing
nguoi khac. Xem hinh 9 tai khong gian mo
phong kho hang, hang hoa duoc sap xép trong
kho theo nguyén tic FIFS, c6 nghia 1a nguoi
st dung yéu cau hang hoa loai A1 duoc thém
trude dé ching duge sap xép trong hé thong
trudc. Hau nhu cac vi tri ra hay vao duoc lap
day, khong bo sot vi tri ndo. Tom lai, toan bo
thuét toan FIFS va COL giai quyét nhirng yéu
cau clia ngudi viét dit ra

6.2.2. Kiém tra thuat toan kiém tra 1D
luan chuyén

Pé danh gia thuat toan FIFO, ching toi
tién hanh thir nghiém khac. Thay doi vi tri cua
A3 theo yéu cau. Trang thai sau khi hang duoc
luan chuyén thé hién trong hinh 12 va két qua
md phong duoc thé hién ¢ bang 2.

hop ngau nhién dugc thé hién & hinh 13 va két
qua mo phong duoc thé hién ¢ bang 2.
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Hinh 13. Tinh trang kho hang sau khi hang dwoc thém
vao trong hé thong theo cach ngau nhién.
Bing 2. Két qua mo phong cua
chinh sach ngau nhién.
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Hinh 12. Trang thdi kho hang trong qud trinh di
chuyén hang hoa.
Két qua kiém chi ra rang chwong trinh
duoc viét tir thuat toan FIFO va ma 1D kiém
tra hoat dong chinh xac.

6.2.3. So sanh chinh sach luu triv

Dé so sanh cac thuat toan mot cach khach
quan, ching ta so sanh su thé hién giita hai
chinh sach ngau nhién va vi tri gan nhat
(COL). Chuong trinh tuong tu da duoc xay
dyng va thuat toan ngau nhién duoc st dung
dé tim vi tri tréng thich hop trong kho. Trang
thai kho sau khi hang duoc thém vao ¢ treong

* = M Order of | Typeof | Quantity | Total distance
_ Bomsnsmsom g store good (mm)
i BK
ST | 128 AL 28 349400
e 29-56 A2 28 384600
P Distance: 11300 mm
— B A3 28 379200
Check code is correcily 85_1 12 A4 28 394400
% u Total All 112 1507600
“ = |l M . A 9
=] :. "= Nhu ching ta da mong doi, két qua cho
SEemE A thay khoang cach tong thé ciia thuat toan COL
EREEE e thap hon thuat toan ngau nhién. Dya trén thiét
EEEEE SEEEE

1ap ban dau cua thir nghiém, n6 c¢6 17% giam
trong tong khoang cach so véi thir nghiém
chinh sach ngau nhién. Theo thuat toan ngiu
nhién, hang hoa duoc sap rét 16n x4n trong
kho va c6 rat nhleu khoang trong hién ra cling
nhu gy ra sy mAat mat t6 ong xuit hién trong
hé thong.

7. Kétluan

Trong bai viét nay, nhém nghién ctu
trinh bay thuat toan lwu trir va luan chuyén
hang dua trén gia dinh phi hop véi yéu cau
cua nganh cong nghiép luu trit thay san cua
Viét Nam. Chang toi sir dung thuat todn FIFS
va COL cho viéc Iuu kho hang hoa, vai nhitng
truong hop ndy, tong khoang cach giam 17%
so vai chinh sach ngau nhién trong cing mot
gia dinh. Viéc luan chuyén duoc thuc hién bai
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chinh sach FIFO. Thém vao d6 nhém xay
dung thuat toan dé kiém tra hang hoa truéc khi
luan chuyén, né gan véi cong nghé RFID dugc
ap dung trong thuc tién. Phan mém é&p dung
dugc phat trién dé quan ly hang hoa dua trén
thuat toan. Phan mém nay cé thé ap dung dé
quan ly hang héa trong kho thuc té.

8. Loi khuyén cho cac nghién cau
twong lai

Nghién ctru nay c6 thé mé rong dé dap
rng nhing yéu cau thuc té tir cac khia canh
sau: Thiét ké hé thong co khi gdm cd thuat
toan quan 1y dwoc phét trién dé thanh hé théng
AS/RS; mé rong khong gian kho vé sb luong
hang hda va gian hang.

Sau d6, xay dung thuat toan cho viéc luu
trir va dinh tuyén; phat trién chuong trinh dé
md phong céc chinh sach khac nhau dé danh
gi4 tinh ning ctia mdi hé théngQ
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