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'NGHIEN CUU XAY DUNG HE THONG QUAN TRI DU LIEU SO
VA PIEU HANH TAC NGHIEP DUA TREN KIEN TRUC SERVERLESS CLOUD
TAI TRUONG TRUNG CAP NGHE DIEN KHANH
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Tém tit: Nghién ciru nay trinh bay giai phdp s6 héa toan dién cong tac hanh chinh va diéu hanh tdc nghiép tai trieong
Trung cdp nghé Dién Khdnh sir dung kién triic Serverless Cloud trén h¢ sinh thai Google Worlcspace qua ngon ngir Google
Apps Scrlpt Nghién cieu gidi quyét baz todn t6i wu héa co s¢ dir liéu quan hé bang ky thudt tuan tw hoa JSON trén nén
tang phang Google Sheets va phin cap luu triv dong doi twong trén Google Drive. Hé thong trién khai mé hinh kiém sodt
truy cdp dwa trén vai tro (RBAC) két hop co ché xdc thue phién Stateless qua ma UUID md héa. Két qua thire nghiém trén
toan thé cdn bé gido vién trong nha tricong cho thdy hé thong vin hanh oén dinh, bdao mdt cao, t6i wu thoi gian tra ciru va
dat chi phi ha tang bang khéng.
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RESEARCH AND DEVELOPMENT OF A DIGITAL DATA MANAGEMENT AND
OPERATIONAL GOVERNANCE SYSTEM BASED ON SERVERLESS CLOUD
ARCHITECTURE AT DIEN KHANH VOCATIONAL TRAINING SCHOOL

Abstract: This paper presents a comprehensive solution for digitalizing administrative workflow and operational
management at Dien Khanh Vocational Intermediate School utilizing Serverless Cloud architecture on the Google
Workspace ecosystem via Google Apps Script. The research resolves relational database optimization challenges through
JSON serialization on the flat Google Sheets platform and dynamic object storage partitioning on Google Drive. The
system implements a Role-Based Access Control (RBAC) model coupled with a stateless session authentication mechanism
via encrypted UUID tokens. Empirical results involving the entire faculty demonstrate that the system operates stably with
high security, optimized retrieval speeds, and zero infrastructure cost.
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I. GIOI THIEU

Trong bdi canh chién lugce chuyén dbi sé gido
duc dang duoc déy manh toan dién, viéc sd hoa
cac quy trinh tac nghiép va xay dung kho tu li¢u
dung chung tai cic co so gido duc nghé nghiép
dong vai trod vo cung cap thiét. Nhiém vu ¢t 16i
khong chi dung lai ¢ viéc luu trir van ban hanh
chinh don thuin ma con mo rong sang quan ly
toan bo tai nguyén s6 hoéa cua nha trudng bao
gom: tu liéu hinh anh, video hoat dong, hd so gido
vién, va dit liéu khao thi truc tuyén.

Tuy nhién, thuc trang tai cac truong trung cp
nghé cong 1ap nhu truong Trung cip nghé Dién
Khanh thudng gip phai rao can 16n vé kinh phi
dau tu ha ting phan cimg (may chu vat 1y, hé
thdng Iuu trit Iuu trit SAN/NAS) va chi phi mua
ban quyén cac phan mém quan tri doanh nghiép
(ERP) thuong mai. Bén canh do, viéc sir dung céc
cong cu luu trit phan manh ca nhan dé& dan dén
hién tuO’ng ‘bc dao dir lieu”, lam suy giam hi¢u
suat ph01 hop tac nghiép va tlem an nguy co cao
vé mat an toan thong tin (Nguyén & Tran, 2022).

Nhiém vy cua nghién ciru nay 1a thiét ké va
hién thuc héa mot hé théng quan tri dir ligu s6 két
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hop diéu hanh tac nghiép “may do” hoan chinh
theo cdu triic phong ban. Giai phap dot pha duoc
Iira chon 14 img dung mé hinh kién trac Serverless
Cloud tan dung triét dé tai nguyén dién toan dam
may san co, loai bo hoan toan chi phi van hanh ha
tang ma van dam bao tinh bao mat va kha ning
m¢ rong linh hoat (Castro et al., 2019).

II. TONG QUAN VE VAN PE NGHIEN CUU

2.1. Kién tric Serverless Cloud va Google
Apps Script

Kién tric Serverless (Pién toan khong mdy
cht) cho phép cac nha phat trién xay dung va van
hanh tmg dung ma khong can quan tdm dén viéc
quan trj hay c4u hinh may chi nén tang (Baldini et
al., 2017). Google Apps Script (GAS) la mot nén
tang phat trién (mg dung ma ngudn thap (Low-
code) hoat dong theo mo hinh Serverless, thyuc thi
trén moi truong dam may V8 Engine cua Google
(L&, 2024). GAS cung cap kha ning tuong tac
truc tiép v6i cac dich vu 161 nhu Google Sheets,
Google Drive, va CacheService thong qua cac
giao dién 1ap trinh (mg dung (API) tich hgp sin,
gilip riit ngan thoi gian phat trién phan mém va t6i
vu hoa hiéu nang phan hoi hé thong.
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2.2. M6 hinh Kiém soit Truy cip dua trén
Vai tro (RBAC)

Mo hinh RBAC (Role-Based Access Control)
1a co ché quan 1y an toan thong tin dua trén viéc
gan cac dic quyén truy cap cho timg vai trd cu
thé trong to chirc thay vi gan truc tiép cho ting ca
nhan. Trong mai trudong quan tri nha trudong, viée
két hop RBAC véi ma trdn quyén han dong cho
phép phan tach cdu tric quan 1y theo danh muc
chuyén bié¢t, ngan chan hi¢u qua cac nguy co khai
thac 16 hong leo thang dic quyén (Vi, 2025).

III. PHUONG PHAP, PHUONG TIEN VA
POI TUQONG NGHIEN CUU

3.1. Pdi twong nghién ciru

Déi twong nghién ciru 1a quy trinh luu trit, phan
loai dit liéu sb hoa, ludng diéu hanh lich cong tc
tun va phan quyén khai thac tai nguyén thong tin
n6i bo tai truong Trung cap nghé Dién Khanh.

3.2. Phuong tién nghién ctru

Hé théng duogc phat trién hoan toan trén moi
truong Cloud dya trén cac phuong tién cong nghé:

* Ngon ngir 1ap trinh: Google Apps Script V8
Engine, HTMLS5, CSS3, JavaScript.

* H¢ quan tri siéu dir liéu (Metadata DB):
Google Sheets API.

« Kho luu trir dbi twong (Object Storage):
Google Drive API.

« Ha ting an ninh va bd nhé dém: Google
CacheService.

3.3. Phwong phap nghién ctru

Nghién cuu 4p dung phuong phap thuc
nghiém k¥ thuat phian mém, tién hanh cdu trac
hoa dir liéu phing trén Google Sheets thanh co
so dir liéu c6 kha niang xu Iy cac mdi quan hé
nhiéu-nhiéu phuc tap.

Bing 1. Ciu triic dnh xa cdc thuwe thé co sé dit ligu trén Google Sheets

Tén Sheet | Vai tro thudc tinh dir liéu trong hé thng | Khoéa chinh / Khéa ngoai lién két
Users Luu 'truz‘tal 1'<ho‘an fhn}} danh can bd, mat khau, ID (Khéa chinh)
email va vai tro hé thong.
. Ma trén quyén han chi tiét cho timg tai khoan [ USER_ID, CATEGORY _ID (Khoéa
Permissions . .
va danh muc. ngoai)
Documents Kho luu trir siéu dir liéu van ban, hd so truong, [ ID  (Khéa chinh), CATEGORY
chudi tép tin JSON. (Khéa ngoai)
Schedules Dir liéu diéu hanh tac nghiép, lich cong tac |ID (Khoa chinh), RELATED
U tuln va lién két VB chi dao. DOC IDS

Tién trinh nghién cuu dugc cu thé hoa qua 4
giai phap k¥ thuat c6t 16 sau:

3.3.1. Gidi phdp cdu tric héa dit liéu phdng
thanh mo hinh quan hé (Relational Mapping)

Ban chat ctia Google Sheets 1a mot hé thong
bang tinh phang, khong hd trg cac rang budc toan
ven ty nhién nhu khoa chinh (Primary Key), khoa
ngoai (Foreign Key) hay cic mdi quan hé lién
két bang (Join/Relationships). Dé bién cong cu
nay thanh mot co so dit liéu ¢ cu trac on dinh,
nghién ctru tién hanh phuong phap anh xa thuc thé
(Entity Mapping) thanh 7 bang chic nang riéng
biét thong qua viéc dong gbi ma ngudn trong phan
doan céu hinh CONFIG.SHEETS:

* Bang Documents (Siéu dir li€u van ban):
Luu trit thong tin dinh danh ho so.

* Bang Users & Permissions (Dinh danh va
Ma tran quyén): Phuc vu cho co ché kiém soat
truy cép dua trén vai tro (RBAC).

« Bang Schedules (Piéu hanh tic nghiép):
Luu trt lich cong tac va lién két chéo dir lieu.

Méi quan hé giira cac bang duge duy tri mot
cach nghiém ngit thong qua co ché kiém tra chéo
bang mé 1énh (Code-enforced Integrity) ¢ tang
Backend thay vi phu thudc vao Database, dam
bao dir liéu luon dong bo va khong xay ra hién
tuong xung dot dir li¢u.

3.3.2. Ky thudt tuan tw héa JSON gidi quyét bai
todn quan hé Mot - Nhiéu (One-to-Many JSON
Serialization)

Trong cong tac quan 1y dir liéu sd truong hoc,
mot van ban hanh chinh hodc mt b hd so thi
thuong di kém véi nhiéu tép tin (Vi du: mot Quyét
dinh kém theo nhiéu tép hinh anh minh chimg, tép
PDF gbc, phu luc dinh kém).

Théach thie ky thudt: Néu s dung kién
tric dit lidu phang truyén thdng, hé thong s& bat
budc phai nhan ban mgt hang si€u dir li¢u thanh
nhiéu hang twong tGng véi sé luong tép, hoic
phai tao ra mot bang trung gian gay phinh to bd
nhé va 1am cham tdc do truy van cua Google
Sheets.
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Dé giai quyét triét dé han ché nay, nghién ciru
ap dung giai phap Tuan tu hoéa dbi tuong (JSON
Serialization):

Tai ludng ghi dir liéu (Ingestion Flow): Khi
ngudi ding tai 1én nhiéu tép tin cing luc, cac
thudc tinh cua tép (bao gom ma ID trén Drive,
tén tép, dinh dang MIME va dung lugng) duoc
Backend gom cum vao mot mang cau trac d6i
tuong (Array of Objects). Sau d6, hé thong sir
dung phuong thirc ma hoa:

Chudi JSON = JSON.
stringify(uploadedFilesInfo)

Dé nén toan bo mang nay thanh mot chudi vin
ban thudn tay va luu trir g6i gon vao mot 6 dit liéu
duy nhit tai cot FILES_INFO JSON trong Sheet
Documents.

Tai ludng doc dir li¢u (Query Flow): Khi c¢6
yéu ciu két xuét dir liéu hién thi 1én man hinh,
ham xt 1y ngam_ getAllTailieu() s& triéu hoi
chudi ky ty nay va thyc hién gidi tuan ty hoa
(Deserialization) thong qua phuong thire JSON.
parse(filesInfoJsonString) dé tai cau truc lai mang
tép tin nguyén ban mot cach chinh xac.

Giai phap nay gitp toi uu héa khong gian luu
trir, giam thiéu toi da sb lugng hang (rows) phai
xtr Iy trong Sheets, tir d6 ddy toc d6 phan hoi cua
tmg dung dat mirc t6i da.

3.3.3. Thudt todn cdp phat dinh danh duy nhat
va duy tri tinh toan ven dir li¢u

Pé dam bao tinh doc lap va ngan chan hién
tugng triung 13p chi muc khi c6 nhiéu can b, gido
vién cung tuong tac ghi dit liéu vao hé thong tai
mot thoi diém, nghién cuu trién khai thuat toan
cép phat khoa chinh ty dong. HE théng thuce hién
mot ham quét tuyén tinh dai dit liéu hién tai bang
1énh sheet.getDataRange().getValues() , c6 1ap cot
ID, loai bo hang tiéu dé.

Phuong phap nay loai bé hoan toan viéc sur
dung bo dém cb dinh (v6n dé bi 16i ddng bo trong
moi trudng Serverless), dam bao rang mdi ban ghi
Iuu vao hé théng ludén s¢ hitu mot dinh danh duy
nhét va tuan ty.

3.3.4. Phuwong phdp xdy dung ma trgn kiém
soat truy cap dong (Dynamic RBAC Matrix)

Dé bao vé an toan kho tai nguyén sé hoa ciia
nha trudng, phuong phap nghién ctru thiét 1ap co
ché bao mat hai ting (Two-layer verification) thuc
thi hoan toan tai Server-side dé tranh cac cudc tin
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cong thao tung phia Client:

BUOC1:XACTHUCPHIENKHONGTRANG
THAI (STATELESS AUTHENTICATION):
Kiém tra tinh hop 1é ctia Token UUID qua bo nhé
dém CacheService.

BUOC 2: KIEM TRA QUYEN HAN DUA
TREN VAI TRO VA DANH MUC (RBAC)

- Néu Vai tro = 'admin' -> Cap toan quyén truy
cap hé thong

- Néu Vai tro = 'user' / 'lichcongtac' -> Kich
hoat tra ctru chéo

BUOC 3: MA TRAN TRA CUU QUYEN
HAN DONG (DYNAMIC PERMISSIONS
MATRIX)

- Poc bang 'Permissions' -> Anh xa USER_ID
tuong ing véi CATEGORY _ID

- Trich xuat ¢ logic: canView (Quyén xem) /
canAdd (Quyén thém)

Co ché tra ciru ma tran quyén han nay dam bao
rang, ngay ca khi mot nguoi dung thong thudng
biét dugc duong dan API hodc ma ID tai liéu cia
mot phong ban khac, hé théng van s& chin dimg
yéu cau ¢ tang logic Server-side néu co dir liéu
canView hodc canAdd trong bang Permissions tra
vé gié tri false. Diéu nay chimg minh tinh an toan
thong tin tuyét dbi cua giai phap thiét ké trong
moi truong giao duc cong lap.

IV. KET QUA NGHIEN CUU VA THAO
LUAN

4.1. Kién tric phén tang tong thé hé thong
(Three-Tier Architecture)

Hé théng quan tri dir liéu sd va diéu hanh
tac nghiép tai truong Trung cip nghé Dién
Khanh dugc thiét ké va hién thuc héa theo md
hinh Kién trGc phan tang tiéu chuan (Three-
Tier Architecture) bao gdm: Tang Giao dién
(Presentation Layer), Tang Xt 1y Nghiép vu
(Business Logic Layer), va Tang Co s Dit liéu
& Luu trit (Data/Storage Layer).

Piém dic biét cua kién trac nay 1a sy dich
chuyén hoan toan cdu tric may chu vat 1y sang
mo hinh Serverless Cloud Computing dua trén hé
sinh thai Google Workspace. Su c6 lap va doc lap
gilta cac tang giup tang cudng kha ning bao mat
thong tin, don gian hoa cong tac bao tri ma ngudn,
ddng thoi toi vu hoa bang thong truyén tai dir liéu
gitta may khach (Client) va may chu dam may
(Cloud Server).
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Hinh 1. So db kién triic phén ting téng thé hé théng Serverless

HiNH 1. SO DO KIEN TRUC PHAN TANG TONG THE HE THONG SERVERLESS

g

B

google.script.run

WL —
—
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google.script.run (HTTPS / JSON)
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API két ndi ndi bo dam may

GOOGLE
Quén ly siéu dir

A 0 sO
D 8 R
DATABA a R

GOOGLE DRIVE:
I Phén cép céu tric

triic (Metadata)

4.1.1. Tang Giao dién Nguoi ding (Presentation
Layer - Client Side)

Tang giao dién dong vai tro 1a moi truong
tuong tac truc tiép gilta can bo, gido vién va hé
thong, dugc xay dung theo mé hinh (mg dung don
trang (SPA - Single Page Application) nham t6i
uu hoa trai nghiém nguoi dung va giam tai viée tai
lai trang (re-rendering) khong can thiét.

Thanh phan ciu tric: Tang niy bao gdm ba ciu
phan giao dién doc lap dugc bién dich dong:

o Loginhtml: Biéu mau tiép nhan thong tin
dinh danh (Username/Password), tich hop cac ky
thuat kiém tra dinh dang dir liéu ngay tai Client
(Client-side validation).

o Index.html: Khong gian lam viéc tap trung
(Dashboard) danh cho nhém ngudi ding c6 thim
quyén (Admin, Edltor) dé thuc hién cac nghlep
vu quan ly tai nguyén s6 hoa, phan quyén, va ciu
hinh hé théng.

o LichCongTac.html: Giao dién hién thi lich
cong tac tuan cong khai cta nha truong, dugc
thiét ké t6i gian, truc quan dé toan thé can b, gido
vién va hoc sinh tra ctru nhanh chéng.

Co ché giao tiép bat dong bo: Tang giao dién
khong két ndi truc tiép v6i co so dit lidu. Moi
tuong tac thay do6i trang thai hodc truy van di
lidu déu sir dung giao thirc goi ham bat dong b
thong qua API google.script.run. Dit liéu truyén
tai gitta Client va Server dugc dong goi dudi dinh
dang JSON siéu nhe. Khi dang nhap thanh cong,
mot ma dinh danh phién lam vi¢c (Token UUID)
s& dugc phan hoi va luu trir cuc bd (Local Token
Storage) tai phia Client dé duy tri trang thai phién
khong trang thai (Stateless Session) trong thoi
gian 1 gio.

myc dang ty ding

4.1.2. Tang Xir Iy Nghiép vu (Business Logic
Layer - Server Side)

Nam tai trung tdm cta hé thong, tang xir ly
nghiép vu chiu trach nhi€m thuc thi cac thuat toan
kiém tra, phan tich logic, diéu huéng ung dung
va diéu phdi dong dir liéu. Lép nay van hanh
hoan toan trén moi truong Google Apps Script V8
Engine — mot ha tﬁng dién toan ddm may hudng su
kién (Event-driven) cho phép co gian tai nguyén
tu dong theo thoi gian thuc.

Tang nghiép vu bao gdbm nam khéi chirc nang
cot 16i:

« Bo diéu huéng va Bién dich Giao dién
(Routing & Rendering Engine)

« Hé théng Xac thuc va Quan ly Phién
(Authentication & Session Controller)

« Bo kiém soat Truy cép dua trén Vai tro (RBAC
Security Gate)

« Bo diéu phdi Tép nhi phan va Sé hoa (Data
Ingestion & Blob Processor)

* B Ty dong hoa Tién trinh ngém (Background
Worker Automation)

4.1.3. Tang Co sé Dit liéu va Luu trit (Database
& Storage Layer)

Day 1a tang luu trit bén viing cua hé thong,
ap dung mo hinh thiét ké Co so dir liéu tach biét
(Decoupled Storage Paradigm) nham tbi wu hoa
hiéu ning tinh toan va chi phi ha tang. Hé thong
phan tach rd rang ludng quan 1y giita Dir liéu co
cAu tric (Siéu dit liéu - Metadata) va Dt liéu phi
céu truc (Binary Large Objects - Blobs).

H¢ quan tri Siéu du li¢u cAu tric (Google
Sheets DB): Doéng vai tro 1a mdt co s dir li¢u
quan h¢ trung tdm, quan ly toan b logic dinh
danh, tai khodan, lich tdc nghiép va thudc tinh tai
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lidu s6 hoa théng qua 7 bang tinh (Sheets) chirc
nang: Users, Permissions, Documents, Categories,
Departments, Settings, Schedules. Khung c4u triic
cot va vi tri chi muc cia cac bang dugc dinh nghia
nghiém ngit trong hang sb céu hinh hé thong
CONFIG.* COLS, gitip bao vé cau trac dit liéu
khoi cac 16i dinh dang trong qui trinh mé rong
ma ngu@)n

Kho luu trit i trong da phuong tién (Google
Drive Object Storage): Pong vai tro 14 ti hd so s6
hoéa tap trung, luu trir toan bd céc t€p tin nhi phan
géc sau khi giai ma. H¢ théng tu dong hoa hoan
toan viéc to chuc cay thu muc trén Cloud.

Giai phap nay gitp toan thé can bo gido vién va
hoc sinh dé dang khai thac, doc va tai tép tu liéu
thong qua cac lién két ma hoa duoc déng bo truc
tiép 1én giao dién, nhung ngin chin hoan toan
viéc nguoi dung can thi€p lam sai 1éch hoac x6a
tép tin gbc trén bo nhé ddm may cua nha trudng.

4.2. Giai phap toi wu héa dir li¢u bing k¥
thuat JSON Serialization

Mot trong nhiing dong gop khoa hoc quan trong
ctia hé thong 1a giai quyét gi6i han cia Google
Sheets khi xtr Iy mbi quan hé mot-nhiéu (mot hd
s0 vin ban c6 nhiéu tép tin dinh kém nhu hinh anh,
video, t¢p PDF van ban gbc) ma khong lam tang
s6 luong hang dir liéu vo o1 va. Hé thong st dung
phuong phap Serialization dé dong gbi toan bo
mang ddi twong thong tin tp tin thanh mot chudi
JSON duy nhat luu trix tai c6t FILES_INFO_JSON.

Khi giao dién phia ngudi ding c6 yéu cau truy
Xuét, ham_getAllTailieu() tai server-side s& thuc
hién giai tuan ti (Parse JSON) dé tai tao cau truc
mang ddi tuong ban dau mot cach muot ma.

4.3. Thuit toan phan cAp khéng gian luu trir
va Xir ly tép tin trén Cloud

Quy trinh tiép nhan va luu trir tu lidu s hoa
duoc thuc hién qua chudi thuat toan nghiém ngit
tai backend:

HINH 2. SO DO LUONG XU LY QUY TRINH SO HOA TU LIEU DA TEP DINH KEM

CAN BO / GIAO VIEN
(Giao dién Client)

HTTPS / JSON
(google.script.run)

Nhap théng tin,
Tai Ién tép tin

Ma hoa Base64

Giri Payload +
Token Xac thirc

Tré ohan héi thanh cong

% Lam sach d@ liéu (Trim) + Ty déng cép ID (newld = max + 1}4
+

E} Binh vi/Tao thu myc Danh myc trén Google Drive E;

[86 lugng > 1]
¥

GOOGLE APPS SCRIPT V8 ENGINE
(Backend Server)

[HAM saveDocumentBase64(docData, token)]

v X
&) Xéc thye Token qua Cache (_getAuthedUser) (C)—» :—fﬂgﬁ

Kiém tra Vai trd Nguoi ding & Matrix canAdd @—bT& chéi truy cap

(86 lugng = 1]
v

E-EE' b Ty ddng tao thu myc con Kidm
E (Cluster): "VB-[ID] - [Tiéu d&]" sé lrgng ﬁle ti lén

/A Utiities base64Decode() -> Blob + Dy t¢p lén Drive R\

JSON.stringify() Metadata + sheet.appendRow('Documents') i

Chi dinh I tryc tidp tai
thur muc Danh muc géc

1w

Hinh 2. So db luéng xiv Iy quy trinh s6 héa tr liéu da tép dinh kém

Hé théng tw dong hda hoan toan ciu trac luu
trir trén Google Drive. Nham t6i uu héa cay thu
muc tu liéu, thuat toan kiém tra s6 lugng tép tin
tai 1én: néu tai liéu gdm nhiéu phan nho (vi du:
bo anh tu liéu su kién truyén théng cua truong),
hé thng tu dong gom cum vao mét thu myc con
dinh danh theo ma sb tai liéu VB-[ID]-[Tiéu dé
van ban] dé tranh 16n x0n dit liéu nén.

4.4. Thio luin vé an toan thong tin va co ché
Tw dong hoa tac nghiép

Heé thong ap dung co ché xac thyc Stateless an
toan tuyét doi. Khi ham authenticate() kiém tra
thong tin tai khoan thanh cong, mot ma UUID
ngau nhién dugc sinh ra thong qua Utilities.
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getUuid() va ddy vao CacheService v6i thoi gian
song cb dinh 1a 3600 gidy. Moi yéu ciu goi ham
nghiép vu sau dé bat budc phai dinh kém Token
nay dé kiém tra chéo tai server-side thong qua
ham _getAuthedUser(token), tri¢t tiéu hoan toan
nguy co gia mao tham s ID (IDOR).

DPong thoi, bai toan tdi wu tai nguyén tinh
toan ngam dugc xu ly thong qua co ché kich
hoat hudng thoi gian (Time-driven triggers). Hé
thong tu dong thiét 1ap trigger khoi chay ham
updateTrangthaiLichtrinh vao luc 00:01 hang
ngay. Ham nay s€ quét toan bo dir li¢u lich tac
nghiép, tu dong chuyén trang thai cic thong bao
lich lam viéc mdi sang trang thai thong thuong
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khi qua han 2 ngay (tuy theo admin cai dat) ma
khong doi hoi bat ky thao tac thi cong nao tir quan
tri vién.

Ngoai ra, trong qué trinh sap xép lich cong
tac, nguoi quan tri ¢6 thé trich xuét cac dir liéu sd
trong hé thong dinh kém vao lich cong tac, giup
nhan vién, gido vién linh dong ndm duge cac van
ban, tai liéu phuc vu cho cong viéc theo lich cong
tac, han ché dugc thoi gian tim kiém lai cac tai
ligu, yéu cau thuc hién cong viéc theo chi dao.

V. KET LUAN

Nghién ctou da hién thuc hdéa thanh cong
hé théng quan tri dir liéu sé va diéu hanh tac
nghiép dua trén kién tric Serverless Cloud tai
truong Trung cdp nghé Dién Khanh. Hé thong
da chiing minh tinh hi€u qua vugt trdi thong

qua viée g1a1 quyét bai toan luu trit quan hé tren
nén tang phang, thiét 1ap ma tran phan quyén
RBAC an toan va tich hop co ché ty dong hoa
thong minh.

San pham cua dé tai nghién ciru da ap dung
thue té va mang lai gié tri thuc tién rat 16n cho nha
truong: van hanh mugt ma kho dir li¢u s6, diéu
hanh lich cong tac tuan truc quan déng bo. Hé
thong 1a minh chimg tiéu biéu cho giai phap cong
nghé chi phi thdp nhung hiéu ning cao, md ra mo
hinh chuyén d6i sé bén virng cho cac co s¢ gido
duc cong lap c6 ngudn kinh phi han hep. Huéng
phat trién tiép theo ctia nghién ctru 14 tich hop céac
thuat toan tri tué nhan tao (AI) hd tro tw dong boc
tach dit liéu van ban quét (OCR) dé tu dong phan
loai danh myc thong minh.
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