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UNG DUNG MO HINH KIEN TRUC PHAN TANG (WEBAPP - SHEETS)
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Tom tit: Nghlen ctu nay trinh bay viéc thiét ké va trién khai hé sinh thai qudn ly tong thé tai Trmmg Trung cap nghe
Dién Khanh nham khdc phuc cdc han ché cia phwo’ng phap quadn Iy ban thii cong. Bang viéc ing dung kién triic phan tang,
két hop giao dién nguoi ding Webapp (dwa trén nén tang Google Apps Script) va hé quan tri co so dir lieu Google Sheets,
cong trinh da tw dong héa 3 phdn hé cot 16i: Tuyén sinh, Quan Iy diém - giang day, va Quan ly dao tao. Dir lleu dwoc thu
thdp mét lan duy nhat, xit Iy thoi gian thiee qua cde ham mang chuyén sdu va bao mdt bang co ché phdn quyén Role-Based
Access Control (RBAC). Két qua cho thdy hé thong da sé héa toan dién quy trinh, x6a bo sy phan tan dit liéu, hé tro kiém
tra gidm sat lién tuc va toi wu héa hoan toan chi phi ha tang phan mém.

Tir khéa: Chuyén doi s6, Webapp, Google Sheets, quan Iy dao tao, gido duc nghé nghiép.

APPLICATION OF TIERED ARCHITECTURE MODEL (WEBAPP - SHEETYS)
IN AUTOMATING ADMISSIONS AND TRAINING MANAGEMENT
AT VOCATIONAL EDUCATION INSTITUTIONS

Abstract: This study presents the design and implementation of a comprehensive management ecosystem at Dien
Khanh Vocational Training School to overcome the limitations of semi-manual management methods. By applying a
tiered architecture, combining a Webapp user interface (based on Google Apps Script) and a Google Sheets database,
the project has automated three core modules: Admissions, Grading - Teaching, and Training Management. Data is
collected exclusively once, processed in real-time via advanced array functions, and secured using Role-Based Access
Control (RBAC). Results indicate that the system has comprehensively digitized workflows, eliminated data fragmentation,

supported continuous monitoring, and completely optimized software infrastructure costs.
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I. PAT VAN PE

Trong bdi canh cach mang coéng nghiép 4.0,
viéc tmg dung cong nghé thong tin va chuyén do6i
s6 d tro thanh yéu cau cap thiét dbi voi cac co
s& gido duc nghé nghiép nham nang cao hiéu qua
quan ly va thich tmg voi yéu cau cua thi truong
lao dong. Viéc chuyén dbi sb cho phép nha truong
quan ly thong tin hoc vién mét cach chinh xéc,
minh bach, dong thoi cung cip cac cong cu hd trg
giang day hién dai, giup tiét kiém khong gian luu
trlr va tdng cuong tuong tac. Tai Truong Trung
cap nghé Dién Khanh, tinh Khanh Hoa ddy manh
ung dung cong nghé thong tin vao quan ly va day
hoc 1a mot ndi dung trong tdm trong ké hoach
chuyén mon hang nam.

Tuy nhién, truéc nadm hoc 2022 — 2023, cong
tac quan 1y ddo tao tai truong boc 16 nhidu han ché
do chu yéu sir dung cac phan mém offline (nhu
Access) va quy trinh xur Iy ban thi cong. Thuc trang
cho théy qua trinh thuc hién cong viéc mang tinh
chat mot chiéu va phan tan; viéc dong bo dir liéu
gitta Phong Pao tao va cac Khoa phai thong qua
thao tac xudt/nhép file thu cong, gdy mat thoi gian
va dé phat sinh 16i do tinh khong twong thich cta
phan mém trén cac cAu hinh may tinh khac nhau.

Phan bién: 10/03/2026

Duyét déng: 14/03/2026

Bén canh d6, hd so chuyén mon cua gido vién
(nhu ké hoach giang day, sb tay gido vién, danh
sach thi, bao giang) duoc luu trit ro1 rac mang tinh
chat c4 nhan trén cac may tinh riéng 1¢, dan dén
tinh trang dit liéu khong dugc chia sé cong déng,
dé bi ché)ng chéo va sai sot. Viéc phai nhap liéu
lap di 1ap lai mot thong tin vao nhiéu biéu mau
khac nhau khéng chi giy bt tién cho gido vién
ma con 1am dut gdy qua trinh kiém tra, giam sat;
khién Phong Pao tao chi nhan duogc két qua cudi
cing ma khong thé theo ddi st sao tién trinh day
va hoc. Toan bo dit liéu sau d6 déu phai in ra va
luu trit dudi dang file gidy, lam giam hiéu qua cua
cong tac théng ké va tong hop.

Nhan thirc rd tim quan trong cua viéc giai
quyét cac ton tai trén, nghién ctru nay tién hanh
thiét ké hé thdng tng dung céng nghé thong tin
vao cong tac quan 1y dao tao. Voi dé tai “Ung
dung moé hinh kién triic phin td‘ng (Webapp -
Sheets) trong tu dong hoa quan ly tuyén sinh
va dao tao tgi cdc co so gido duc nghé nghiép”
, cong trinh hudng dén viéc xay dung mot hé
sinh thai dir li€u tap trung, lién thong xuyén
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sudt, gop phan thio g khé khin va nang cao
chét luong quan 1y giang day trong giai doan
hién nay.

1. NOI DUNG NGHIEN CUU

2.1. Téng quan vé van dé nghlen curu

2.1.1. Yéu cau chuyen doz sO trong gido duc
nghé nghiép: Chuyén doi s6 trong gido duc nghé
nghiép khong chi dimg lai ¢ viéc s hoa tai liu
ma doi hoi mot sy thay ddi toan dién vé mo hinh
quan tri. Déi véi cac co sé gido duc nghé nghiép,
viéc quan ly dao tao mang tinh déc thu cao, doi hoi
su linh hoat trong quan ly hoc vién, chuong trinh
giang day va su twong tac chat ché dé dap tmg
yéu cau cia thi tru’orng lao dong (Bu1 Van Thigu,
2025). Su chuyén d6i s6 cung cép cic nén tang
tryc tuyén gitp nha truong quan 1y thong tin minh
bach, theo ddi tién do giang day theo thoi gian
thuc va tu dong hoa cac khau danh gia. Diéu nay
tao ra mot moi truong gido duc linh hoat, giup tiét
kiém khong gian luu trit va ning cao chat lugng
tuong tac gitra nha quan ly, gido vién va hoc vién.

2.1.2. Nhuwoc diém cia cdc hé thong quan 1y
cuc bo (Offline Systems) Thyc té trién khai ng
dung cong nghé thong tin tai nhiéu co so giao duc
cho thdy, viéc lam dung cac phan mém dong goi
cuc bd (offline) hoac luu trir hd so chuyén mon
trén may tinh c4 nhan dang tao ra nhiing rao can
16n. Theo Lé Minh Tudn, Dang Hai Dang Nguyén
Hoai Giang (2025) chi ra rang cac hé thng quan
ly phan tan din dén hién tuong “6¢ dao dir lidu”
(data silos) — noi thong tin khong duoc dong bo
hoa. Hau qua 1a quy trinh quan 1y mang tinh chat
mot chiéu, dir liéu d& bi chdng chéo, phat sinh 16i
do tinh khong tuwong thich cua thiét bi phan cimg,
va lam dut gdy qua trinh kiém tra, giam sat lién
tuc clia cac cap quan 1y

2.1.3. M6 hinh kién tric phan tang va nguyen
Iy “Nguon suw thit duy nhat”: Dé giai quyet triét
dé bai toan phan tan dir li¢u, khai ni¢m “Nguon su
that duy nhat” (Single Source of Truth - SSOT)
duoc ung dung manh mé trong kién trac hé théng
thong tin, dam bao modi dit liéu chi dugc khoi tao
va luu trir tai mot vi tri duy nhat (Candy Pang
and Duane Szafron, 2022). Thay vi dau tur ha tang
may chi va phin mém thwong mai dat do, viéc
khai thac nén tang dién toan dam may (Alakuu &
Dake, 2025) nhu h¢ sinh thai Google Workspace
dang md ra mot hudng tiép can toi wu vé chi phi
va tinh linh hoat.

bac biét, viéc ing dung kién trac phan tﬁng
theo m6 hinh MVC (Model - View - Controller)
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cho phép tach biét hoan toan ranh gidi xtr ly: Giao
dién nguoi dung (View) duoc phat trién thanh cac
Webapp doc 1ap, trong khi co s¢ dit licéu (Model)
dugc xir Iy tap trung bang sirc manh tinh toan ciia
Google Sheets. Sy két hop nay, di kém vai co ché
kiém soat truy cap dua trén vai trd cia nguoi ding
(Role-Based Access Control - RBAC), cung cép
mat giai phdp quan ly bdo mat, ngan ngura sy can
thiép dir lidu trai phép va co kha ning tiry bién
cao (Wan Chen, Daojun Han, Lei Zhang, Qi Xiao,
Qiuyue Li, Hongzhen Xiang, 2022). Day chinh la
co sO 1y luan viing chic khang dinh tinh kha thi
va hi€u qua cua viéc ing dung m6 hinh Webapp -
Sheets vao thuc tién quan 1y dao tao.

2.2. Phwong phap, phwong ti¢n va ddi twong
nghién ciru

2.2.1. Déi tuwgng va phirong tién nghién ciru

Pbi tugng nghién ciru: Quy trinh quan 1y dao
tao, hd so tuyén sinh, quan 1y diém va qua trinh
day hoc tai Truong Trung cap nghé Dién Khanh.

Phuong ti¢én nghién ctru: HE sinh thai dién toan
dam may Google Workspace, cu thé bao gdm:

+ Frontend (Giao dién nguoi dung): Ngon ngir
HTML, CSS (thu vién Bootstrap 5) va JavaScript.

+ Backend (May chu & Xu ly logic): Google
Apps Script (GAS) dong vai trd Controller két nbi
dir liéu.

+ Database (Co so dir lieu): Google Sheets
két hop cting cac ham mang chuyén sau (QUERY,
REDUCE, IMPORTRANGE, LAMBDA).

2.2.2. thmgphap nghlen cuu

Dé giai quyét triét dé cac han ché ciia hé thong
cli va xay dung hé sinh thai Webapp - Sheets,
nghién ctru nay sir dung két hop ba phuong phap
chinh: Phuong phap nghién ctru tng dung (Applied
Research), Phuong phéap phan tich va thiét ké hé
thong (System Analysis and Design), va Phuong
phép thuc nghiém (Experimental Method).

Gioi thiéu phuwong phap

Phuong phap nghién ciru ung dung Nham
muc dich sir dung cac ly thuyet vé cong nghé
thong tin (nhu kién trac phan tang MVC, co s
dir liéu tap trung) dé trye tiép giai quyét mot
bai toan thyc tién dang ton tai ¢ co so gido duc
nghé nghiép.

Phuong phap phan tich va thiét ké hé thong:
Pugc sir dung dé boc tach quy trinh quan ly phire
tap (tuyén sinh, Xep 16p, quan 1y diém, xuat bao
cao) thanh cac luong dir liéu logic, tir d6 m6 hinh
hoa thanh cac phan hé phan mém doc lap nhung
lién thong voi nhau.
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Phuong phdp thue nghiém: Pua hé thong vao
van hanh thuc té trong 02 ndm hoc tai Truong
Trung cép nghé Dién Khanh dé quan sat, do luong
hiéu qua va thu thap phan hdi tir ngudi ding (Lanh
dao truong, chuyén vién, gido vién).

Dinh huong thuc hién: Qué trinh nghién ctru
va ung dung ciac phuong phap trén dugc dinh
huéng trién khai qua 04 budc ¢t 15i:

- Budc 1: Khao sat va phan tich thyc trang: Thu
thap dir liéu vé cac “nat that” trong quan 1y ban
tht cong trude nam hoc 2022-2023. Xéc dinh cac
16i thuong gip khi dung phan mém offline, tinh
trang phan tan ciia hd so chuyén mén (ké hoach
giang day, bao giang, s6 1én 16p) va nhu cau lién
thong dir lidu gitra Phong Dao tao va cac Khoa.

- Budc 2: Thiét ké kién trac hé thdng: Ung
dung nguyén 1y “Ngudn su that duy nhat” (Single
Source of Truth) dé thiét ké co s dir liéu trén
Google Sheets. Quy hoach hé thong thanh 03 phan
hé Webapp: (1) Quan 1y Tuyén sinh; (2) Quan ly
Diém va Qua trinh day hoc; (3) Quan ly Pao tao.

- Budc 3: Lap trinh va tich hop:

Vé bao mat: Xay dung co ché kiém soat truy
cap dua trén vai tro (Role-Based Access Control -
RBAC) bang Google Apps Script, gidi han quyén
thao tac cua timg gido vién/chuyén vién.

Vé xir Iy dir liéu: Viét cac thuat toan tu dong
cdp ma dinh danh (UUID) cho hoc vién va cau
hinh cac mang 2 chiéu tu dong téng hop dir liéu
thoi gian thuc (real-time) ma khong can thao tac
xuat/nhap file thi cong.

- Bu6c 4: Trién khai thuc nghiém va hi¢u
chinh: Pua Webapp vao hoat dong déng bo. T
chuc tap huén cho can bo, gido vién. Lién tuc
giam sat ludng dir liéu dau vao va dau ra (cac bang

biéu, béo cao théng ké) dé tinh chinh code va t6i
uu hoa trai nghlem nguoi dung (UX/UI).

2.2.3. Két qua dur kién ciia phwong phdp nghién
crru: Thong qua dinh hudng thuc hién bai ban,
cac phuong phap nghién ctru dy kién s& mang lai
nhitng két qua dot pha sau:

Vé mat cong nghé: Xay dung thanh cong mot
hé sinh thai phin mém quan 1y gido duc hoan
chinh, van hanh muot ma trén nén tang web ma
khong doi hoi thiét bi cdu hinh cao hay chi phi duy
tri may chu (zero-cost infrastructure).

Vé mat quan ly: Ty dong hoa 100% quy trinh
thu thap, xtr 1y va xuat béo céo dir lidu. Xoa bo
hoan toan tinh trang “6c dao dir liéu” (data silos)
va sai s6t do nhdp liéu nhiéu 1an. Hé thong s& gitip
Phong Dao tao va Lanh dao phong, Khoa giam
sat qua trinh day hoc theo thoi gian thye mot cach
chat ché.

Vé mat khoa hoc: Péng goi duge mot mo hinh
quan ly s6 hoa chuan muc, c6 tinh linh hoat va
kha ning mé rong cao, sin sang cung cip co s
thuc tién dé nhan rong cho cic co so gido duc
nghé nghiép khéc c6 cting quy md va dic thu.

2.3. Két qua nghién ciru

Sau hai nam trién khai thuc nghiém tai Truong
Trung cép nghé Dién Khanh, hé thong quan 1y
phan tang (Webapp - Sheets) dd mang lai nhiing
két qua dot pha khong chi vé miat quy trinh ma
con & khia canh t6i wu hoa cong nghé va bao mat
dir lidu.

2.3.1. Cdu triic hé thong theo mé hinh phdn tang

Hé thong duogc thiét ké chia thanh 3 phan hé
doc 1ap nhung lién thong dir li€u chat ché véi
nhau: Phan hé Tuyén sinh, Phan hé Quan ly day
hoc va diém, Phan hé Quan 1y dao tao.

S0 DO LUONG DU LIEU: KIEN TRUC PHAN TANG WEBAPP VA GOOGLE SHEETS
HE THONG QUAN LY GIAQ DUC
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Thay vi nhdp liéu ban thu cong va luu trir hoach giang day, S6 tay Gido vién, Hb so du thi,
offline dan dén viéc sai st rat thuong xuyén xay Béo giang va S6 1én 16p dugc 1am roi rac. Thong
ra, h¢ thong img dung moé hinh tap trung. Di liéu qua giai phap Webapp, cong viéc dugc phéan tan
tir phan hé Tuyén sinh duoc dinh danh bang khoa cho gido vién thong qua tai khoan ding nhap riéng
chinh (UUID), sau d6 duoc chuyén tiép tu dong :
thong qua ham IMPORTRANGE va QUERY dén nhap diém va diém danh trén giao dién Webapp,
phan hé Quan ly dao tao va diém s6. Do d6, mot  dit lidu lap tuc db vé Google Sheets. Tur do, cac
hoc sinh chi t6n tai mot ban ghi duy nhat xuyén thuét toan mang hai chiéu ty dong tong hop va

sudt qua trinh hoc.

2.3.2. Gidi quyét bai toan lién két ho so chuyén mén
Trudce day, cac loai ho so chuyén mon gom: Ké

(Role-Based Access Control). Gido vién chi can

xuét ra bang tong hop, x6a bo tinh trang in n rdi
rac va ngat quang dir liéu gitta Khoa va Phong
Dao tao.

Tiéu chi danh gia

Trwdc nam hoc
2022-2023

Sau khi trién khai
Webapp
(Nam hoc 2023-
2024 & 2024-2025)

Mirc d§ cdi thién/
Hiéu qua dat dwge

1. Thoi gian tao lap va
phan 16p 1 ho so tuyén
sinh

~ 15 - 20 phit / ho so
(Phai go lai nhiéu biéu
mau)

Giam 85% thoi gian xu

~ 1 -2 phut/ho so 1§ thi cong.

2. Thoi gian tong hop
bang diém toan trudong
cudi ky

05 - 07 ngay (Cho xuat/
nhap file tr GVCN 1én
Phong Dao tao)

Tu dong hoa 100% nho

T thoi (Real-time) hé thong cong thirc mang.

3. Ty I¢ sai sot, trung lap
hoac mat mat dir liéu

Khoang 5% - 8% (Do
nhap li¢u nhiéu lan,
phan mém kén may)

Dir li€u toan ven tuyét ddi
nhd nguyén ly "Ngudn
chan 1y duy nhat" va dinh
danh UUID.

0%

4. Chi phi duy tri ha
tang (Server, ban quyén
phan mém)

Uéc tinh 10 - 20 triéu
VND / nam

Tiét kiém t6i da ngan
sach nho khai thac nén
tang Google Workspace
san co.

0 VND (Zero-cost)

5. Kha ning giam sat tién
d6 cua Lanh dao truong
va cac phong, khoa

Bi dong (Cho bao céo
gidy cudi thang/cudi
ky)

Ban giam hiéu theo doi
qua Dashboard truc quan
(Chart.js) moi lac, moi
noi.

Chu dong, lién tuc

6. Quan Iy Ho so chuyén
mon cua Gido vién

Phan tan, luu trir ca
nhan bang file Word/
Excel offline

Webapp tr dong xuit
biéu mau (S6 lén 16p,
ké hoach...) dudi dang
Read-only.

Tap trung, déng bo

Bang 1: So sanh hi€u qua quy trinh quén ly trudc va sau khi tmg dung Webapp

2.3.3. Gidi phdp t6i wu hiéu sudt tinh todn va
vieot qua gici han ciia nén tang dién todn dam may

Mot thach thue k§ thuat 16n nhat khi phat
trién cac hé théng quan tri trén hé sinh thai
Google Workspace 14 cac giéi han ngam (quotas)
ctia Google, tiéu biéu 1a thoi gian thuc thi cua
mot ham Apps Script khong duoc vuot qua 6
phut va gioi han kich thudc dir li¢u ciia ham
IMPORTRANGE. Nghién ctru nay da dua ra giai
phép kién trtc "Hybrid Data Processing" (X 1y

118 | Tap 32 s6 04 ki 1 (thang 04/2026)

dir liéu lai) dé giai quyét triét dé bai toan nay.
Nguyén 1y Chuyén dich ganh ning tinh toan
(Computation Offloading): Thay vi st dung Apps
Script dé duyét qua hang ngan hd so qua cac
vong lap phuc tap (rdt d& mic 16i vuot ngudng
6 phut), hé thong chi sir dung Apps Script cho
nhiém vy "Controller" (Nhan 1énh tir nguoi dung
trén Webapp va ghi nhan dit 1iéu). Toan by ganh
ning tinh toan, tong hop va xép loai dir liéu 16n
duoc day vé phia Google Sheets Native Formulas
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(Cong thuic noi tai cua Sheets) nhu QUERY,
REDUCE, LAMBDA. Cach lam nay bién Google
Sheets thanh mot "cd may" tinh toan thdi gian
thuc véi toc do phan hdi cuc nhanh, khong phu
thudc vao gidi han thuc thi script.

Chién lugec Phan manh dit liéu thong minh
(Data Sharding): Nhdm tranh tinh trang qué tai
hogc 16i #REF! cia ham IMPORTRANGE khi
kéo dir liéu nguyén khi, hé thong da tmg dung k¥
thuat 1ong IMPORTRANGE trong ham QUERY.
Giai phap nay cho phép hé théng "chia manh"
(chunking) dir li€u va chi truy xuét chinh xac
nhiing truong thong tin can thiét (vi du: truy xut
theo dung 16p, diing mon hodc ding hoc ky). Diéu
nay dam bao ludng lién thong dir liéu gitra 3 phan
hé ludn tron tru, khong bao gio cham ngudng gidi
han két ndi ctia Google.

2.3.4. Xdy dung co ché bao mdt da I6p va dam
bao tinh toan ven dir liéu

Thanh cong then chét cua cong trinh nay la
viéc thiét 1ap dugc mdt co ché bao mat nghiém
ngat, giai quyét triét dé rui ro dir liéu bi can thiép
trai phép. Hé thong 4p dung bao mat theo 3 16p
chuyén sau:

Bao mat cép do Co s¢ dir liéu (Database-
level Security): File Master data daotao va
data_diem (chua dir liéu Xép TKB, Tién do va
Toéng hop diém toan truong) déng hoan toan
quyén chia sé¢ (Share: No access). Chi Admin
Phong Dao tao dugc thao tac truc tiép trén cac
file nay. Nguoi dung thong thuong, bao gom ca
glao vién, khong c6 quyén tiép can file Sheets
goc. Moi twong tac nhap liéu hay xuat bao cao
déu bat budc phai di qua "cira ngd" Webapp,
loai bé hoan toan nguy co vo tinh x6a nham
hodc cd y phé hoai dit li¢u Master.

Phan quyén truy cap duwa trén vai tro (Role-
Based Access Control - RBAC) va Két ndi dong:
Module dang nhap (Login) dugc tich hgp sau
trong Apps Script dé xac thyc hat nhan dén timg
tai khoan email. Khi gido vién dang nhap, Webapp
thiét 1ap mot co ché "vach ngan dit liéu": Chi hién
thi dung danh sach 16p va mon hoc ma gido vién
d6 dugc phan cong. Khi gido vién chon mot 16p
cu thé, Webapp tu dong tim va két ndi dong dén
ding file Lop hoc phén tan cua riéng 16p do (vi
du: GS Classl). Gido vién hoan toan khong thé
xem hoic stra diém ctia mon hoc khac hay cia 16p
hoc khac, dam bao tuyét dbi tinh minh bach va an
toan cua hd so diém sé mén hoc.

Co ché ty khoa va Tinh nang Read-only hd tro

tuan thi: Day 1 mot tinh nang quan 1y dao tao cip
cao dd duoc sb hoa thanh cong. Hé thdng duoc
1ap trinh co ché khoa tu dong (Time-based lock)
dua trén ké hoach dao tao. Khi thoi han nhap
diém két thuc, Webapp s& tu dong khoa chirc
nang nhap liéu, giao vién chi co quyén xem. Moi
yéu cau stra diém sau d6 déu phai dugc Phong
Dao tao xdc thyc va unlock thu cong, vdi lich
su chinh stra (log) dugc luu lai 16 rang, ddm bao
t1nh phap 1y. Biac biét, hé thng tu dong tao cho
mdi gido vién mot file hd so chuyen mon riéng
biét va dinh danh, chtra céc biéu mau Read-only
(So 1én 16p, ké hoach giang day...). File nay chi
lay dir lidu dé gido vién xem, in 4n phuc vu cong
tac thanh kiém tra ma gido vién khong thé chinh
sira, dam bao dir liéu ludn nhit quan giita hd so
gidy va hé thong.

2.3.5. Hiéu qua sé héa toan dién quy trinh lién
théng va t6i wu héa ha tang

Su két hop giita hiéu ning cao va bao mat chat
ché da gitp Truong Trung cip nghé Dién Khanh
s6 hoa thanh cong gan nhu 100% qua trinh quan
ly dao tao (xem Hinh 1).

Nguyén 1y Nhap liéu mot 1an va Ké thira xuyén
sudt: Khac phuc hoan toan tinh trang sai léch dir
liéu do phai nhap di nhap lai mdt thong tin trén
cac phan mém offline phan tan nhu trudc day. Dir
liéu hoc sinh dugc thu thap mot lan duy nhat qua
Webapp Tuyén sinh, sau d6 dugc ké thira va day
tw dong (HSSV list) sang cac phan h¢ Quan ly dao
tao Master va cuoi cung chdy xudng cac file Lop
hoc phén tan qua cong thirc méang.

Tich hop hd so chuyén mén tu dong: Cac ho so
chuyen mon (Béng diém thi tot nghiep, Thoi khoa
bleu Béng tién do dao tao, SO tay gido vién...)
von roi rac mang tinh chat ca nhan trudc day,
nay dugc tu dong két xuét nhanh chong tir co s&
dir liéu Master thong qua cdc ham mang chuyén
sdu, x06a bo hoan toan khau in an luu trit hd so
gidy rudm ra. Phong Pao tao nay co thé theo ddi
sat sao tién trinh day va hoc theo thoi gian thuc
(Real-time dashboard) thay vi chi nhan két qua
cubi cing nhu trudc.

Hi¢uquakinh térdrét (Zero-costinfrastructure):
Thanh cong ciia cong trinh khang dinh tinh kha thi
cta viéc ung dung cong ngh¢ dién todn ddm may
tai cac co 5O gido duc nghé nghiép. Nha trudong
khong can tra ph1 duy tri may chu (server) chi phi
ban quyén phan mém hay bao tri ha tang mang,
t6i uu héa ngan sach hiéu qua trong bdi canh tyr
chu tai chinh.
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Trong bdi canh cach mang cong nghé 4.0 dang
tac dong manh mé dén moi linh vuc, viéc chuyén
d6i sb trong gido duc nghe nghiép khong chi la
xu huéng ma 1a yéu cau mang tinh song con.
Nghién ctru "Ung dung mé hinh kién trac phan
tang (Webapp - Sheets) trong ty dong héa quan 1y
tuyén sinh va dao tao" da giai quyét thanh cong
bai toan sd hoa toan dién quy trinh quan 1y tai
Trudng Trung cip nghé Dién Khanh.

Trudc day, cong tac quan ly dao tao phu thudc
vao cac phan mém offline ban thi cong, dan dén
tinh trang sai s6t thuong xuyén, dir liéu phan tan,
roi rac va qua trinh kiém tra, giam sat ciia Phong
Dao tao bi ngit quing. Bang viéc manh dan tng
dung hé sinh thai dién toan ddm may Google
Workspace, cong trinh da boc tach va tai cdu triic
hé théng thanh 3 phan hé lién thong chat ché:
Tuyén sinh, Quan ly diém - giang day, va Quan Iy

dao tao. Viéce tich hgp co s¢ dit licu tap trung trén
Google Sheets két hop cing strc manh cua cic
ham mang chuyén sau (QUERY, REDUCE) da
thiét l1ap duoc ”Nguén su that duy nhat" (Single
Source of Truth), dam bao dit liéu ddu vao chi can
nhdp mot lan va duoc tai st dung xuyén sudt.

Dic biét, hé thong da giai quyét xut sic bai toan
bao mat thong qua co ché phan quyén truy cép theo
vai tro (RBAC) va ty dong khoa/mo quyén nhap
diém theo ké hoach dio tao. Két qua trién khai sau
hai nam cho thay, giai phap nay da thay the hoan
toan phuong thirc quan 1y ho so glay truyén thong,
loai bo tinh trang "6c ddo dir licu", h tro Ban giam
hiéu theo ddi tién do theo thoi gian thuc va tdi uu
hoa hoan toan chi phi ddu tu phan mém cho nha
truong. Thanh cong cia mo hinh khong chi dung
lai & cac con sd théng ké, ma con tao ra mot su
chuyén bién sdu sic vé tu duy ing dung cong nghé
thong tin ctiia doi ngti can b, gido vién.
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