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NGHIEN CUU, XAY DUNG CO SO DU LIEU QUAN LY KHO VAT TU,
THIET BI TAI KHOA PIEN, TRUONG CAO PANG LAO CAI

D6 Thi Ha
Khoa Dién - Pi¢n tir, Trueong Cao ding Lao Cai

Tom tit: Trong béi canh chuyen doi s6 trong gido duc nghé nghiép, viéc img dung cong nghé thong tin vao quan ly
kho vt tw, thiét bi tré thanh yéu cdu tat yéu nham ndng cao hiéu qua qudn Iy va chdt lwong dao tao. Bai bdo tdp trung
nghién ciru, phdn tich thuc trang cong tac qudn 1y kho tai Khoa Dién, Truong Cao dang Lao Cai, chi ra nhitng han ché ciia
phirong thirc quan Iy truyén thong nhuw thiéu tinh chinh xdc, khé kiém sodt va thiéu lién két dir liéu. Trén co sé do, nghién
cibu dé xudt mé hinh co sé div liéu phit hop, lira chon mé hinh quan hé lam nén tang va thiét ké hé thong qudn Iy kho véi
cde chire nang chinh nhw quan Iy nhdp — xudt — ton, leu trit lich sir giao dich va hé tro bdo cdo thong ké. Két qua cho thdy
hé thong co s di liéu gitip ndng cao tinh chinh xdc, minh bach, gidm thzeu sai s6t va ho tro hiéu qud cho cong tac quan ly
ciing nhw hoat dong giang day, thuc hanh. Nghién ciru gop phan cung cdp co s6 1y ludn va thwc tien cho viéc ung dung co
so dir ligu trong quan Iy tai cdc co s6 gido duc nghé nghiép, dong thoi mé ra hudng phdt trién tich hop véi cdc hé thong
quan Iy s6 trong twong lai.

Tir khéa: co s¢ dir liéu, quan Iy kho, vét twr thiét bi, chuyén doi so, gido duc nghé nghiép.

RESEARCH AND DEVELOPMENT OF A DATABASE FOR MANAGING
MATERIALS AND EQUIPMENT WAREHOUSES AT THE ELECTRICAL
ENGINEERING DEPARTMENT, LAO CAI COLLEGE

Abstract: In the context of digital transformation in vocational education, the application of information technology
to the management of materials and equipment warehouses has become an essential requirement to improve management
efficiency and training quality. This paper focuses on researching and analyzing the current state of warehouse management
at the Electrical Engineering Department, Lao Cai College, pointing out the limitations of traditional management methods
such as lack of accuracy, difficulty in control, and lack of data linkage. Based on this, the study proposes a suitable database
model, selecting a relational model as the foundation and designing a warehouse management system with main functions
such as managing inventory (inflow, outflow, and stock), storing transaction history, and supporting statistical reporting.
The results show that the database system helps improve accuracy and transparency, minimize errors, and effectively
support management as well as teaching and practical activities. The research contributes to providing a theoretical and
practical basis for the application of databases in management at vocational education institutions, while also opening up
avenues for integration with digital management systems in the future.
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I. DAT VAN PE

Trong bdi canh chuyén d6i sé dang dién ra
manh mé trong linh vuc gido duc nghé nghiép,
viéc ung dung cong ngh¢ thong tin vao cong tac
quéan 1y tré thanh xu thé tat yéu nhim nang cao
hi€éu qua hoat dong cua cac co s& dao tao. béi
v6i cac nganh k¥ thuat, dac biét 1a linh vyc dién —
dién tir, hé thong vat tur va thiét bi thuc hanh dong
vai tro then chét trong viéc dam bao chit lugng
dao tao va hinh thanh ning lyc nghé nghiép cho
nguoi hoc.

Tuy nhién, thyc té cho thiy cong tic quan ly
kho vat tu, thiét bi tai nhiéu co s& gido duc nghé
nghiép hién nay van con ton tai nhiu han ché
nhu: phuong thirc quan 1y thu cong, dir liéu phan
tan, thiéu tinh lién két va cap nhat kip thoi. Didu
nay khong chi anh huong dén hiéu qua quan Iy ma
con tac dong truc tiép dén qua trinh t6 chirc giang
day va thyc hanh.

Xuét phat tir yéu cau thyc tién do6, viéc nghién
ctru va xay dung mot h¢ théng co s¢ dir liéu quan
1y kho vat tu, thiét bi mang tinh khoa hoc, déng
bd va phu hop voi didu kién thyc té 1a van dé cip
thiét. Bai bao tap trung phan tich cac mé hinh
co so dit liéu, lwa chon giai phap phu hop va dé
xuét thiét ké hé thong quan 1y kho tai Khoa Dién,
Truong Cao dang Lao Cai. Qua d6, gbp phan
nang cao hi¢u qua quan ly, ddm bao tinh chinh
xéac, minh bach cua dir liéu, dong thoi hd tro tich
cuc cho hoat dong dao tao thyc hanh trong boi
canh hi¢n nay.

IL. NQI DUNG NGHIEN CUU

2.1. Mt s6 md hinh co s& dir li¢u phod bién
va kha ning ung dung trong quan ly kho vat
tw, thiét bi

Trong qua trinh thiét ké va xay dung hé thng
co s¢ dir li¢u, viéc lua chon mo hinh dir 1iéu phu
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hop c6 ¥ nghia quyét dinh dén hiéu qua van hanh,
kha ning m¢ rong cling nhu tinh 6n dinh cia
hé théng. Hién nay, c6 nhiéu mé hinh co s¢ dit
liéu dugc sir dung trong thyc tién, mdi mé hinh
¢6 nhitng wu diém va han ché riéng, phu hop voi
timg loai bai toan cy thé.

2.1.1. M6 hinh co s¢ dit liéu phin cdp
(Hierarchical Model)

Mo hinh phén cép 1a mot trong nhitng mé hinh
co s dit liéu ra doi sém nhat, t6 chire dit liéu theo
dang ciy v6i cdu tric cha — con. Trong md hinh
nay, modi ban ghi con chi c6 mot ban ghi cha duy
nhit, nhung mot ban ghi cha c6 thé c6 nhiéu ban
ghi con.

Uu diém ciia md hinh nay la: Ciu triic don
gian, dé hiéu ;Truy xuét dir liéu nhanh trong cac
hé thong co cau tric phan cap rd rang

Tuy nhién, mé hinh phén cap ciing ton tai nhiéu
han ché: Kho mo rong khi cAu trac dir liéu thay
doi ;Khong linh hoat trong viéc truy van dit liéu
theo nhiéu chiéu ;Gay du thira dir liéu khi thong
tin c6 quan hé phuc tap

Trong bai toan quan 1y kho vat tu, thiét bi, mo
hinh nay chi phu hop & mitc m6 phong don gian
nhu phan cép theo loai vat tu — nhom vat tu —
chi tiét vat tu, nhung khong dap tmg tét cac yéu
cau nghiép vu phtrc tap nhu quan 1y nhap — xuat,
lich str giao dich hay lién két nhiéu ddi twong.

2.1.2. M6 hinh co so dir lieu mang (Network Model)

Mo hinh mang 1a sy phat trién tir mé hinh phan
cip, cho phép mot ban ghi co thé lién két véi
nhiéu ban ghi khac thong qua cac mdi quan hé
nhiéu — nhiéu.

Uu diém: Linh hoat hon mé hinh phan cip
:Giam du thira dit liéu ; Thé hién t6t cac moi quan
hé phtrc tap

Han ché: Ciu tric phuc tap, kho thiét ké va
quan 1y ;Yéu cAu ngudi phat trién cé trinh do
chuyén mén cao ;Kho trién khai trong cac hé
thong nho hodc vira

Trong quéan 1y kho, md hinh mang cé thé biéu
dién t6t mdi quan hé giita vat tu, nha cung cap,
ngudi str dung va cac phiéu giao dich. Tuy nhién,
do tinh phtrc tap, mé hinh nay it dugc su dung
trong cac hé thong quan 1y tai cac co s gido duc
nghé nghiép hién nay.

2.1.3. Mo hinh coso dit ligu quan hé (Relational Model)

Mo hinh quan hé 1a m6 hinh phd bién nhat hién
nay, trong do dir liéu duoc t6 chue dudi dang céac
bang (table), mdi bang gdm cac hang (record) va
cot (field). Cac bang duoc lién két véi nhau thong
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qua khoa chinh (Primary Key) va khoa ngoai
(Foreign Key).

Uu diém ndi bat: Dé thiét ké, d& sir dung ;H
trg manh mé& ngén ngit truy van SQL ;Pam bao
tinh toan ven dit liéu ;Dé mo rong va bao tri ;Phu
hop véi hau hét cac bai toan quan 1y

Trong hé thong quan ly kho vat tu, thiét bi
tai Khoa Pi¢n, m6 hinh quan hé thé hién rd tinh
ru viét khi ¢6 thé t6 chie dir liéu thanh cac bang
nhu: vat tu, kho, phiéu nhap, phiéu xuat, nha cung
cap, ngudi dung,. .. Cac bang nay lién két chit ch@
v6i nhau, giup dam bao tinh nhat quan va han ché
trung lap dir lidu.

Ngoai ra, mo hinh quan hé con hd trg xay dung
cac bao cao thong ké nhu: Béo céo ton kho theo
thoi gian ;Thong ké vat tu st dung theo mén hoc
;Theo doi lich st nhap — xuét. Nho do, nha quan
Iy c6 thé dua ra quyét dinh chinh xac va kip thoi.

2.1.4. M6 hinh co so dit liéu hwong doi twong
(Object-Oriented Model)

Mo hinh huéng d6i tuong t6 chire dit liéu dudi
dang cac dbi tuong, két hop ca dir liéu va phuong
thirc xur ly. M6 hinh nay thuong dugc s dung
trong cic hé thong phan mém 16n, yéu cau xir Iy
dir liéu phtrc tap.

Uu diém: Biéu dién dit liéu linh hoat ;Phu hop
v6i lap trinh huéng ddi tuong ;Giam khoang cach
giita thiét ké va 1ap trinh

Han ché: Kho trién khai trong thuc té quan 1y
thong thuong ;Yéu cau nén tang cong nghé cao
:Khong phd bién bang mé hinh quan hé

Trong bai toan quan ly kho tai cac co s& gido
duc nghé nghiép, mé hinh nay chua thyc sy can thiét
do quy mo dir li¢u va mirc d9 phirc tap chua cao.

2.1.5. M6 hinh co so dir liéu NoSQL

Bén canh cic md hinh truyén thong, NoSQL 1a
xu hudng mai trong quan 1y dir liéu 16n (Big Data),
bao gém cac dang nhu: key-value, document,
column-family va graph.

Uu diém: Xir 1y dit liéu 16n, phi cau trac ;Kha
ning mo rong cao ;Toc do xir Iy nhanh

Han ché: Thiéu chuan héa ;Kho dam bao tinh
toan ven dit lidu ;Khong phu hop véi cac hé thong
yéu cau tinh chinh xac cao

D6i v6i quan 1y kho vat tu, thiét bi tai Khoa
Dién, dir liéu mang tinh cAu tric 13 rang, yéu cau tinh
chinh xac va nhit quan cao, do d6 NoSQL khong
phai la lya chon tdi wu trong giai doan hi¢n tai.

2.1.6. Lwa chon mé hinh phu hop cho hé th(fng
quan ly kho
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T viéc phan tich cac m6 hinh trén, c6 thé nhan
thiy mo hinh co s¢ dit liéu quan hé 1a phu hop
nhét d6i véi bai toan quan 1y kho vat tu, thiét bi tai
Khoa Dién, Truong Cao dfmg Lao Cai.

Ly do lua chon:

* Phu hop véi quy mo va dac thu dir lidu

« D@ trién khai voi cac cong cu phd bién nhu
MySQL, SQL Server

* Thuén tién cho vié¢c dao tao va str dung

* Pam bao tinh toan ven va an toan dir liéu

Viéc lya chon diing mo hinh khong chi giup hé
thong hoat dong hié¢u qua ma con tao nén tang cho
viéc md rong va tich hop trong tuong lai, dic biét
trong bdi canh chuyén doi sé gido duc hién nay.

2.2. Xay dung co s¢ dir liéu quan ly kho vat
tw, thiét bi

Viéc xay dung co s¢ dir liéu quan ly kho vat
tu, thiét bi 1a noi dung cdt 161 ctia hé thong quan
1y, quyét dinh dén kha nang luu trit, xir Iy va khai
thac thong tin. Trong nghién ctru nay, qua trinh
xay dung co s¢ dit liéu dugc thuc hién theo hudng
tiép can hé théng, dam bao tinh khoa hoc, logic va
phu hop vai thuc tién tai Khoa Pién, Truong Cao
dang Lao Cai.

2.2.1. Nguyén tac thiét ké co sé dir liéu

Pé dam béao hé théng hoat dong hi¢u qua, viéc
thiét ké co so dir liéu can tuan thi mot sb nguyén
tac co ban sau:

(1) bam bao tinh toan ven dir liéu: Dir li¢u phai
chinh xac, nhat quan va khong bi tring lap. Viéc
st dung khoa chinh, khoa ngoai va cac rang budc
dir liéu giup kiém soat chit ché thong tin.

(2) Chuén héa dir liéu (Normalization): Dit
lidu duge td chirc theo cac dang chuén (INF, 2NF,
3NF) nham loai b6 du thira va tranh bat thuong
khi cdp nhat.

(3) Tinh linh hoat va kha ndng mé rong: Hé
thdng can c6 kha ning bd sung bang, trudng dir
liéu hodc chirc ndng mdi ma khong anh hudng
dén cAu truc hién co.

(4) Dé str dung va than thién: Thiét ké can phu
hop voi nguoi dung khong chuyén vé CNTT nhur
can b¢ quan ly kho, gidng vién.
(1) Bang VATTU

Trwong Kiéu dix lieu Mo ta
MaVT VARCHAR Ma vattu
TenVT NVARCHAR Tén vt tu
DonVi NVARCHAR Don vi tinh

SoLuong INT S6 lwong ton

(5) Bam bao bao mat thong tin: Phan quyén
nguoi dung rd rang, tranh truy cap trai phép va
méat mat dit liéu.

2.2.2. Phan tich yéu cau hé thong

Dua trén khao sat thuc té tai Khoa Pién, hé
thong quan 1y kho can dap tmg céc yéu cau chinh
sau: Quan ly danh muc vét tu, thiét bi ; Theo ddi
s6 lugng nhap — xuat — ton kho ; Quan 1y thong
tin nha cung cap ;Luu trir lich sir giao dich ; HO
tro tim kiém va truy xudt nhanh ; Tao bao cao
thng ké

Ngoai ra, hé théng can dam bao kha ning tich
hop v6i cac hoat dong dao tao thuc hanh cua khoa.

2.2.3. Xdc dinh cdc thuc thé va moi quan hé

Tir yéu cau hé thong, cic thuc thé chinh dugc
xac dinh gdm:

Thuc thé Vat tu — Thiét bi: M vat tu ;Tén vat
tu ;Pon vi tinh ;Loai vat tu ;SO luong ton

Thuc thé Kho: Ma kho ;Tén kho ; Vi tri

Thuyc thé Nha cung cap: M nha cung cap ;Tén
‘Dia chi ;S4 dién thoai

Thyc thé Phiéu nhap: Mi phiéu nhap ;Ngay
nhap ;Nha cung cap ;Tong sb luong

Thuyec thé Phiéu xuat: Ma phiéu xut ;Ngay xut
;Nguoi nhan ;Muc dich st dung

Thuyc thé Nguoi dung: Ma ngudi ding ;Ho tén
;Vai tro

2.2.4. Thiét ké mé hinh dit liéu (ERD)

Mo hinh thuc thé — lién két (ERD) dugc xdy
dung dé mo ta mdi quan hé giita cic bang trong
hé théng.

Céc mdi quan hé chinh:

Mdt nha cung cap c6 thé cung cip nhidu phiéu nhap

Mot phiéu nhap c6 thé chira nhidu vat tu

Mot phiéu xuat lién quan dén nhiéu vat tu

Mot kho chira nhiéu vat tu

Méi quan hé nay dugc biéu dién thong qua cac
bang trung gian nhu: Chi tiét phiéu nhap ;Chi tiét
phiéu xuat. Viéc sir dung bang trung gian gitp xur
ly tt cac quan hé nhiéu — nhiéu (Many-to-Many).

2.2.5. Thiét ké cdc bang di liéu

Hé théng co s& dit lidu duoc thiét ké g@)m cac
bang chinh sau:
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(2) Bing KHO
Truong Kiéu dir liéu
MaKho VARCHAR
TenKho NVARCHAR
ViTri NVARCHAR

(3) Bing NHACUNGCAP
Truong Kiéu dir liéu
MaNCC VARCHAR
TenNCC NVARCHAR
DiaChi NVARCHAR
DienThoai VARCHAR

(4) Bing PHIEUNHAP
Treong Kiéu dir lidu
MaPN VARCHAR
NgayNhap DATE
MaNCC VARCHAR

(5) Bang PHIEUXUAT
Truong Kiéu dit liéu
MaPX VARCHAR
NgayXuat DATE
NguoiNhan NVARCHAR

(6) Bing CHITIET NHAP
Treong Kiéu di liéu
MaPN VARCHAR
MaVT VARCHAR
SoLuong INT

(7) Bang CHITIET XUAT
Treong Kiéu di liéu
MaPX VARCHAR
MaVT VARCHAR
SoLuong INT

2.2.6. Xay dung cac chirc nang xu ly dir li¢u

H¢ thong co s¢ dit liéu khong chi Iuu trir ma con
hd tro xir Iy thong tin thong qua céac chirc nang:

(1) Chac nang nhip kho: Thém phi€u nhép
;Céap nhat s0 luong ton ) )

_(2) Chirc nang xuat kho: Lap phi€u xuat ;Giam

s0 lugng ton )

(3) Tra ctru dr ligu: Tim kiém vat tu theo tén,
ma ;Xem lich st giao dich
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(4) Bao cdo thong ké: Bao céo ton kho ;Thong
ké nhap — xuat theo thoi gian ;Bao céo sir dung
vat tu

2.2.7.Dam bao an toan va bao mat dir liéu

Trong hé théng quan 1y kho, dit liéu c6 vai tro
quan trong nén can dam bao:

Phan quyén nguoi dung (Admin, nhan vién
kho, giang vién)
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Sao luu dir liéu dinh ky

Kiém soét truy cap

Béo vé hé thong khoi 16i va mat dir liéu

2.2.8. Kha nang mé réng va tich hop hé thong

Heé thng co s dit lidu dugc thiét ké theo hudng
m@, cho phép:Tich hop vdi phan mém quéan 1y dao
tao ;Két ndi v6i hé thong quan 1y tai san ;Ap dung
cong nghe ma QR, RFID trong tuong lai

Diéu nay giup hé thong khong chi phuc vu
quéan 1y kho ma con tré thanh mot phan trong hé
sinh thai chuyén doi s6 ctia nha trudng.

*DPanh gia mo hinh dé xuat: M6 hinh co so dit
liu duoc xay dung cé cac uu diém: Phu hop véi
thuc té quan ly tai Khoa Dbién :D@ trién khai, chi
phi thap ;Nang cao hiéu qua quan 1y ;H tro ra
quyét dinh. Tuy nhién, dé dat hiéu qua tdi da, can
6 su dau tu déng bo vé ha téng va dao tao nguoi
su dung.

1. KET LUAN

Nghién ctru da tap trung phan tich thuc trang
cong tac quan ly kho vat tu, thiét bi tai Khoa
Dién, Truong Cao dang Lao Cai, dong thoi lam
16 nhitng han ché ciia phuong thire quan 1y truyén

thong trong bdi canh yéu cau hién dai hoa gido
duc. Trén co s& do, bai bao da dé xuit mo hinh co
sO dit liéu phu hgp, lua chon mo6 hinh quan hé l[am
nén tang va tién hanh thiét ké hé thong dir lidu dap
lg cac yéu cau quan ly thyc tién.

Két qua nghién ciru cho thay viéc ung dung co
s¢ dir lidu trong quan 1y kho mang lai nhiéu loi
ich thiét thyc nhu: nang cao do chinh xac va tinh
nhit quan cta dit liu, giam thiéu sai s6t trong qué
trinh nhap — xuat, ting cuong kha ning tra ctru,
thong ké va hd tro ra quyét dinh quan 1y. Pong
thoi, hé théng con gop phan nang cao hiéu qua
str dung vat tu, thiét bi, phuc vu tot hon cho hoat
dong giang day va thyc hanh.

Tuy nhién, dé hé thong phat huy hiéu qua t6i
da, can c6 sy dau tw ddng bo vé ha tang cong nghé,
dao tao ngudn nhén lyc va xay dung quy trinh van
hanh phu hop. Trong thoi gian tdi1, viée tich hop
hé thong vé6i cac nén tang quéan 1y khac, ciing nhur
ung dung cac cong ngh¢ maéi nhu ma QR hodc
RFID s¢& 1a hudng phat trién can thiét nhdam hoan
thién hé sinh thai quan 1y s trong cac co s& gido
duc nghé nghiép.
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