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NHIEM VU PE TAI
1. Noi dung va cac yéu cau can giai quyét trong nhiém vu dé tai tot nghiép
a. M6 ta tom tit dé tai
Dé tai tap trung vao viéc ung dung nén tang ty dong hoa N8N dé xay dung

mot hé théng ty dong giri thong bao hoc phi va lich thi cho sinh vién théng qua
Zalo Official Account (Zalo OA) cta truong. Hé thdng cho phép két ndi bang tinh
quan 1y sinh vién (nhu Google Sheets), sau d6 ty dong giri tin nhan ca nhan hoa
(ZNS) dén ting sinh vién theo lich dinh ky. Giai phap gitip giam tai cong viéc cho
phong dao tao, ddm bao sinh vién nam bat thong tin kip thoi, chinh xac, dong thoi
tang tinh chuyén nghiép trong coéng tic quan 1y va truyén thong noi bo.

b. Néi dung hwéng din
Tim hiéu vé nén tang tu dong hoa N8N, co ché hoat dong cua cac node xu ly dit
ligu va HTTP Request.
Nghién ctu Zalo Official Account API va dich vu tin nhéin thong bao ZNS (Zalo
Notification Service).
Phan tich quy trinh nghi€p vu quan ly va thong bao hoc phi, lich thi tai truong.
Thiét ké co s dit liéu luu trit thong tin sinh vién, lich thi va trang thai giri tin trén
Google Sheets.
X 1y cac bai toan k¥ thuat: Xac thuc (Authentication), xtr 1y 16i (Error Handling)
va tranh gidi han toc d6 (Rate Limiting) ctia API.
Kiém thir hé théng véi dit lidu thuc té va danh gia do chinh xéc, toc do giri tin.

c. Két qua can dat dwoc
Xay dung thanh cong hé thong ty dong giri thong bao qua Zalo OA tich hgp N8N,
Heé thong thyuc hién dugc viée gui tin nhidn ZNS c4 nhan hoa chinh xac dén timg
sinh vién (dng tén, ding mon thi, ding s tién no).
Quy trinh hoat dong 6n dinh, c6 co ché bao céo trang thai giri (Thanh céng/That
bai) 10 rang.

Tai liéu huéng dan str dung hé thong va béo cao ky thuat day du.



2. Cac tai li€u, so li€u can thiet

Tai liéu chinh thirc ciia N8N: https://docs.n8n.10/

Zalo Developer Platform: https://developers.zalo.me/docs

Quy dinh vé dich vu ZNS: https://zalo.cloud/zns

Dit liéu mau vé sinh vién, hoc phi va lich thi (duwoc an danh hoéa).
3. Pia diém thuec tip tot nghiép

Truong Pai hoc Quan 1y va Cong nghé¢ Hai Phong


https://docs.n8n.io/
https://developers.zalo.me/docs
https://zalo.cloud/zns

CAN BO HUONG DAN PE TAI TOT NGHIEP

Ho va tén : Db Vian Tuyén

Hoc ham, hocvi : Thac sy

Co quan cong tac : Khoa Cong nghé thong tin

Noi dung hwéng din:

Tim hiéu vé nén tang tu dong hoa N8N va cac node xir 1y dit liéu.

Nghién ctru tai liéu Zalo OA API va dich vu tin nhin thong bao ZNS (Zalo
Notification Service).

Khdo sat va phan tich quy trinh giri thong bao hoc phi, lich thi tai phong Pao tao.
Thiét ké cau tric co so dir liéu luu trit thong tin sinh vién va trang thai gui tin trén
Google Sheets.

Xay dung workflow trén N8N thuc hién cac chirc nang: Léy Token, Poc dir liéu,
Gtri tin nhén ZNS va Cap nhat trang thai.

Cai dit, cau hinh méi truong trién khai N8N va két ndi véi tng dung Zalo OA.
Thue hién kiém thtr cac kich ban giri tin (thanh cong, that bai, xur 1y 18i) va danh
gia hiéu qua hé thong.

Pé tai tot nghiép duoc giao ngay 16 thang 08 nam 2025

Yéu cu phai hoan thanh xong trudc ngay 15 thang 11 nam 2025

Pa nhin nhiém vu PTTN Pa giao nhiém vu PTTN
Sinh vién Giang vién huéng dan
Nguyén Viét Hong ThS. B6 Vin Tuyén

Hai Phong, ngay thang  nam 2025
TRUONG KHOA



CONG HOA XA HOI CHU NGHIA VIET NAM
DPoc lap - Tu do - Hanh phic

PHIEU NHAN XET CUA GIANG VIEN HUONG DAN TOT NGHIEP
Ho va tén giang vién: D6 Vin Tuyén
Pon vi cong tac: Khoa Cong ngh¢ thong tin - Truong Pai hoc Quan Ly va Cong Ngh¢
Hai Phong.
Ho va tén sinh vién : Nguyén Viét Hong
Nganh: Cong Ngh¢ Thong Tin
Noi dung huwéng din : Toan bo dé tai

. Tinh than thai 0 cia sinh vién trong qua trinh lam dé tai tot nghiép

2. Panh gia chit lwong ciia dd an/khoéa ludn (so véi ndi dung yéu ciu di
dé ra trong nhiém vu P.T.T.N, trén cic mit Iy luin, thuc tién, tinh toan s6

liéu...)
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3. Y kién ciia giang vién huwéng din tot nghiép

Puoc bao vé Khong dugc bao vé biém hudéng dan

Hai Phong, ngay .... thang .... nam 2025
Giang vién huéng dian

(ky va ghi ro ho tén)
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LOI CAM ON
Trong qua trinh lam dd 4n vira qua, nho sy chi dan nhiét tinh ciia thﬁy ThS.
P46 Vin Tuyén — Trudng Pai hoc Quan Iy va Cong nghé Hai Phong, em d3 hoan
thanh nhiém vu ctia minh. Em di ¢ ging hoan thién tot nhit trong kha ning cho
phép. Dui van con mot s6 diém can cai thién, day sé 13 co s¢ quan trong dé em tiép

tuc phat trién va hoan thién ban than trong thoi gian toi.

Em xin bay to 1ong biét on sau sic dén thay DS Vian Tuyén vi da tan tinh
chi bao, huéng dan va danh thoi gian quy bau ctia minh cho em trong thoi gian
qua dé em c6 thé hoan thanh d6 4n ding thoi han.

Em xin cam on tat ca cac thiy co gido trong Khoa Cong nghé thong tin vi
da truyén dat cho em nhiing kién thirc nén tang va chuyén nganh viing chic trong
sudt nhitng nam hoc vira qua.

Cubi cung, em xin cam on Trudng Pai hoc Quan 1y va Cong nghé Hai
Phong da ludn hd trg va tao diéu kién hoc tap tdt nhat dé em co thé thuc hién tot
d6 4n nay.

Em xin chan thanh cam on !
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MO DAU
1. Ly do chon dé tai
Trong boi canh cong nghé thong tin phat trién manh mé, viéc tu dong hoa
quy trinh thong bao va quan 1y théng tin sinh vién ngdy cang trd nén can thiét
trong cac truong dai hoc. Nhitng thong tin quan trong nhu hoc phi, lich thi, hoac
lich hoc thudng duoc guri qua email hodc cac bang thong bao truyén thong, khién
nhiéu sinh vién bo 15 hodc tiép nhan cham, anh huéng dén két qua hoc tap va cong

tac quan ly dao tao.

Truong Pai hoc Quan 1y va Cong nghé Hai Phong hién dang trién khai cac
hinh thie thong bao hoc phi va lich thi thong qua hé thong quan 1y ndi b va mang
x3d hoi. Tuy nhién, qua trinh nay chwa dwge tw dong héa, vin can can bo phu

trach thyc hién thi cong, dan dén ton thoi gian va dé sai sot.

Zalo Official Account (Zalo OA) 1a nén tang pho bién, duoc nhiéu sinh vién
str dung hang ngay, cho phép nha truong giri thong bao truc tiép dén ting nguoi
dung mot cach nhanh chéng. Khi két hop véi nén tiang tw dong héa N8N, nha
truong cd thé xay dung hé thoéng tw dong giri thong bao hoc phi va lich thi

chinh xac, dong bg véi co sé dit li¢u sinh vién, ma khong can can thi¢p thu cong.

Do d6, em chon dé tai:“Xdy dung BOT tu dong gui thong bdo hoc phi,lich
thi qua Zalo OA sir dung NSNnham nghién ctru, thiét ké va trién khai mot giai

phap tu dong giup toi vu quy trinh thong bao ndi bo ciia nha trudng.

2. Hién trang hé thong théng bio tai nha truong



Hién nay, cong tac thong bao hoc phi, lich thi tai Truong Pai hoc Quén ly
va Cong nghé Hai Phong duoc thuc hién chil yéu thong qua website hodc nhom
mang xa hoi. Tuy nhién, cdc kénh nay chua ddm bao viéc guri thong tin dung
ngudi, dung thoi diém va khéng c6 co ché tu dong nhic nhd. Can bo phong dao
tao van phai thao tac thii cong mdi khi c6 dot thu hoc phi hoic sip dén ky thi, dan

dén tinh trang qua tai va sai sot dir liéu.
3. Nhu ciu thwe té
Tu thyc trang trén, nha truong can mot hé théng:

- Ty dong giri thong bao hoc phi, lich thi, hoidc cic nhac nhd hoc tap dén timg
sinh vién;

- Hoat dong 6n dinh 24/7, c6 thé lap lich giri dinh ky hoic kich hoat theo su
kién (vi du: cap nhat hoc phi méi, thay doi lich thi);

- Cho phép can bd dao tao quan 1y danh sach sinh vién va kiém tra trang thai
guri;

- D& dang tich hop véi cac cong cu pho bién nhu Google Sheets, Supabase
hodc hé thong quén 1y sinh vién hién co.

- Hoat dong trén nén tang Zalo — mot kénh giao tiép quen thudc va tién loi
doi véi sinh vién Viét Nam.

N8N 1a mét cong cu mi ngudn md dap ung diy du cac yéu cau trén, véi uu
diém noi bat 1a dé st dung, cai dat don gian, tuy bién linh hoat va c6 kha nang
tich hop canh bao qua nhiéu kénh khac nhau nhu Telegram, Discord, email...

4. Muc tiéu dé tai

Pé tai huong dén muc tidu xay dung mot workflow tw dong trén N8N co

kha nang:
- Két ndi va lay dir liéu hoc phi, lich thi cua sinh vién tir Google Sheets.
- Gtri thong bao dén timg sinh vién qua Zalo OA véi ndi dung ca nhan hoa

(ghi 10 tén, ma sinh vién, hoc phi hodc lich thi trong img).

- Ghi log va theo ddi trang thai giri dé danh gia hiéu qua.



- Giup can bo dao tao tiét kiém thoi gian, gidam sai sot, va nang cao hié¢u qua

thong tin dén sinh vién.

5. Poi twong va pham vi nghién ctru

Pbi tuong nghién ctru: Nén tang ty dong héa N8N, Zalo Notification
Service (ZNS), va quy trinh gtri thong bao hoc phi — lich thi.

Pham vi nghién ctru: Trién khai thtr nghiém trén nhém dir liéu sinh vién
thuc té ciia Truong Pai hoc Quan 1y va Cong nghé Hai Phong, str dung méi trudng
N8N self-hosted va tai khoan Zalo OA that.

6. Phuwong phap nghién ciru

Tim hiéu tai liéu: Nghién curu tai liéu vé N8N, Zalo ZNS API, céc cong cu
tich hop va céu hinh webhook.

Thuc nghiém: Xay dung workflow trong N8N gom céac node doc dit liéu,
xur Iy nd1 dung va guri tin qua ZNS API.

Kiém thir va danh gia: Po téc do guri, ty 1é thanh cong, tinh chinh xac noi

dung va muc do tién loi khi st dung thuc té.



CHUONG 1 : NGHIEN CUU TONG QUAN

1.1. Tim hiéu vé nén tang N8N va tu dong héa thong bao trong gido duc
1.1.1. Giéi thiéu vé tw dong héa quy trinh thong bao trong giso duc

Trong cac co s¢ gido duc dai hoc, cong tac thong bao hoc vu nhu hoc phi,
lich thi, lich hoc lai hay cac thay d6i quan trong thudng chiém nhiéu thoi gian cia
phong dao tao. Viéc guri thong bao qua email, mang xa hdi hodc cac nhom Zalo
16p doi hoi can bd phai thao tac thu cong, dan dén tinh trang cham tré, sai sét hodc
thiéu dong bo thong tin.

Vé6i su phét trién cua cac nén tang ty dong hoéa quy trinh lam viéc
(Workflow Automation), nha trudng c6 thé trién khai hé thong gitip gui thong bao
tu dong, chinh x4c va ¢4 nhan hoéa cho tung sinh vién. Trong do, N8N 1a mdt cong
cu mi ngudén mé manh mé, cho phép két ndi va diéu phoéi nhiéu hé thong khac
nhau ma khong can viét qua nhiéu ma. Khi két hgp N8N véi Zalo Notification
Service (ZNS), nha trudng c6 thé gui thong bao hoc phi, lich thi t6i timg sinh vién

mot cach ty dong, tiét kiém thoi gian va cong strc.
1.1.2. Giéi thiéu vé nén tang N8N.

N8N (viét tat ctia “nodemation ) 1a mot nén tang tu dong hoa quy trinh lam
viéc (workflow automation) ma nguén mo, dugc phat trién 1an dau tién vao nam
2019. Khac véi cac cong cu thwong mai dong goi san, N8N cung cip cho ngudi
dung kha ning toan quyén kiém soat dit liéu va tuy chinh linh hoat theo nhu cau.
Pay 1a mot giai phap hiéu qua dé két ndi nhiéu tng dung, dich vu va hé thdng lai
v6i nhau, tir d6 tu dong héa cac tac vu lap di lap lai nham tiét kiém thoi gian va
tang hiéu suit cong viéc.

N8N hoat dong theo co ché workflow-based, tirc 1a ngudi dung c6 thé xay
dung cac ludng cong viée (workflow) thong qua giao dién truc quan dang kéo —
tha. Trong mdi workflow, cac thanh phﬁn chinh duogc goi 1a node, mdi node s&
dam nhan mot chic nang cu thé nhu: lay dir lidu tir mot AP xir 1y dir liu, gui

email, thong bao qua ing dung nhan tin, ghi dit li¢u vao co s& dir liéu, v.v. Viéc



két hop nhiéu node lai s& tao thanh mot ludng xtr 1y khép kin, giup tu dong hoa
toan bd quy trinh.

Piém manh ctia N8N so voi nhiéu cong cu khac nam ¢ tinh mé va kha nang
mé rong cao. Hién nay, N8N da hd tro hang trim node tich hop sén voi nhiéu dich
vu pho bién (Google, Slack, Telegram, Zalo, Email, co sé¢ dit liéu SQL/NoSQL,
cac hé thong CRM, ERP...). Ngudi dung ciling c6 thé viét code JavaScript hodc
tao node riéng dé mo rong thém tinh nang theo yéu cau cu thé. Bén canh d6, N8N
hd tro trién khai trén nhiéu mai truong khac nhau nhu nén ting dam may (cloud),
may chu riéng (self-hosted) hodc Docker, mang lai su linh hoat cho céc t6 chirc
¢4 nhu cau bao mat dit liéu ndi bd.

Céac dic diém ndi bat ctia N8N:

- M4 ngudn mé va linh hoat: C6 thé ty trién khai trén mday chu riéng, phu
hop cho ca muc dich hoc tap va doanh nghiép.
- Kétndi hang trim dich vu: Ho trg nhiéu API phé bién nhu Google Sheets,

Telegram, Gmail, MySQL, Supabase, v.v.

- Ty dong héa manh mé: Cho phép lap lich gt (Schedule Trigger), kich hoat
theo su kién (Webhook Trigger), hodc chay theo chudi diéu kién.

- D& dang mo rong: Ngudi dung co thé tao node tiy chinh dé tich hop véi
cac API dac thu, nhu Zalo API hoac ZNS API.

Tom lai, N8N khong chi 1a mdt cong cu tu dong hoa manh m¢€, ma con la
nén tang m& cho phép nguoi dung tich hop chatbot, dich vu web, co s& dir li¢u va
API mdt cach nhanh chong va linh hoat. Day 1a 1y do N8N dugc xem 1a lya chon
pht hop dé xay dung cac ung dung Chatbot, dic biét trong bdi canh cac trudng
dai hoc, doanh nghiép ngdy cang chu trong t6i viée sd hoa va tuy dong hoa quy
trinh.
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Hinh 1.1. Nén tang tw dong hoa quy trinh lam viéc NSN.
1.1.3. Giéi thiéu vé Zalo Official Account (Zalo OA).
Zalo Official Account (OA) la trang thong tin chinh thirc danh cho doanh

nghiép, t6 chirc, truong hoc hodc ca nhan, gitp ho két ndi va twong tac véi nguoi
dung Zalo.

Zalo OA cho phép:
- Gui tin nhén tryc tiép dén ngudi theo doi (follower);
- Quan Iy ndi dung, bai viét, va phan hdi nguoi dung;

- Tich hop API d¢ gui thong bao tu dong.

Tuy nhién, dé giri thong bao ty dong hang loat c6 ndi dung dinh danh (vi
du: hoc phi, lich thi), Zalo yéu cau str dung Zalo Notification Service (ZNS).



1.1.4. Giéi thiéu vé Zalo Notification Service (ZNS)

Zalo Notification Service (ZNS) la dich vu API ctua Zalo cho phép gtri tin
nhéin thong bao tu dong tir doanh nghiép hoac td chtrc dén nguoi dung Zalo, dua
trén cac mau tin da duoc phé duyét.

- Pic diém cua ZNS:

e Do tin cdy cao: Tin nhin hién thi trong tmg dung Zalo vdi logo OA,
dam bao chinh danh va uy tin.

e (4 nhan hoa ndi dung: Co thé chén thong tin dong nhu ho tén, ma
sinh vién, hoc phi, lich thi.

e Gui hang loat qua API: Tich hop vé6i hé thong tu dong nhu N8N dé
gui tin tu dong.

e Theo di trang thai gui: Tra vé ma phan hoi gitp kiém tra thanh
cong/that bai cta timg tin nhan.

- Ung dung trong trudng hoc:

e Gui thong bao ndp hoc phi (ghi 1 sd tién, han ndp, trang thai ng).
e Gui lich thi, phong thi, ca thi ty dong theo tirng sinh vién.

e Gui nhic nhé hoc vu nhu lich dang ky tin chi, hoc lai, hoac diém so.

ZALO ZNS

s kbdeh Bdarg gqua Talo

Hinh 1.2. Nén tang dich vu Zalo ZNS.



1.1.5. Méi quan hé giira N8N va ZNS trong hé thong thong bao

Khi két hop, N8N dong vai tro 1 bo diéu phdi trung tam, con ZNS 1a kénh
truyén tin chinh thtrc dén sinh vién.
Cu thé quy trinh hoat dong nhu sau:
e N8N dinh ky kiém tra dit liéu hoc phi va lich thi tir co s& dit 1i€u hoac
Google Sheets.
e Xur ly va dinh dang noi dung tin nhan theo mau ZNS.
e Gui yéu cau HTTP dén ZNS API cua Zalo OA.
e Nhan phan hoi (response) va ghi log két qua giri.

1.1.6. Ung dung trong thue té

N8N da va dang duoc ing dung rong rai trong nhiéu linh vuc nho kha ning
tu dong hoa va tich hop linh hoat:
- Trong gido duc:
e Xay dung Chatbot tu van tuyén sinh ty dong trén Zalo, Facebook
hoac Telegram.
e Quan Iy dir liéu sinh vién (két ndi Google Sheet, SQL Database).
e Ty dong gui thong bao hoc phi, lich hoc, nhic nhé sy kién qua cac
kénh nhan tin.
- Trong doanh nghiép:
e Tu dong hoa quy trinh cham soc khach hang (CRM).
e Quan Iy marketing: giri email, SMS, tin nhan quang ba.
e Két ndi nhiéu ung dung quan 1y nd1 bd (Slack, Trello, Notion, Jira).
- Trong linh vuc IT:
o Giam sat hé théng, giri canh bao qua Chatbot khi c6 su cd.
° Béng bo dir liéu gitra cac dich vu (API, cloud, database).

e Tich hgp CI/CD dé trién khai phan mém tu dong.



- Ung dung c4 nhan:

e Quan ly thong bao cong viéc hing ngay.

° Béng bo dir li€u gitra cac tai khoan mang xa hoi.

e Ty dong luu trir file hodc tin nhén quan trong lén cloud.

e Nho cac tmg dung thuce té nay, N8N trg thanh nén tang hitu ich khong
chi trong doanh nghi€p va CNTT, ma con dac biét phu hop véi linh
vuc giao duc, noi can céc cong cu ty dong hoa dé nang cao hi¢u qua
quan 1y va hd trg sinh vién.

1.2. Nghién ciru Zalo API va cach két ndi voi ZNS

Zalo API 1a giao dién 1ap trinh tng dung do Zalo cung cép, cho phép cac
hé théng bén ngoai (nhu website, phan mém quan 1y, hay nén tang ty dong hoa
N8N) két ndi va tuong tac truc tiép véi Zalo Official Account (Zalo OA) thong
qua giao thire RESTful APL.Thong qua Zalo AP, cac to chirc ¢6 thé gt tin nhin
thong bao tu dong, quan 1y ngudi nhan, truy xuat dit liéu OA, va dic biét 1a tich
hop dich vu Zalo Notification Service (ZNS) dé giri thong bao dinh danh dén

nguoi dung Zalo.
1.2.1. Gi6i thiéu vé Zalo API

Zalo API 1a bd giao dién 1ap trinh tng dung (Application Programming
Interface) do Zalo phat trién, cho phép cac hé théng bén ngoai nhu website, tng
dung quan 1y dio tao hodc nén tang tw déng héa (nhw N8N) két ndi truc tiép véi
ngudi dung trén hé sinh thai Zalo. Thong qua Zalo API, cic nha phat trién c6 thé
xay dung cic chiic niing nhu: giri tin nhiin théng bao ZNS (Zalo Notification
Service), quan 1y nguoi quan tim (followers), ddng bo dit liéu sinh vién va trién

khai cac dich vu tién ich trén Zalo Official Account (OA).

API nay hoat dong nhu mot cau ndi trung gian, gitip hé thong quan 1y cia
nha trudng giao tiép nhanh chong, an toan va hiéu qua voi sinh vién dang sir dung
Zalo. Véi lugng ngudi dung 16m tai Viét Nam, Zalo API khong chi hd tro twong

tac hoi thoai ma con cung cip giai phap chuyén sau dé giri cac thong bao dinh



danh (nhu hoc phi, lich thi, diém sé) truc tiép dén sd dién thoai cua nguoi dung

mot cach chinh xac va bao mat.

Nho sy pho bién va tién lgi ciia Zalo, viéc tich hop Zalo API tro thanh giai

phap t6i wu cho céc trudng dai hoc mudn tw déng héa quy trinh théng bao, thay

thé cho cac phuong thire thu cong (nhu email, SMS truyén thong), gitp sinh vién

nam bat thong tin hoc vu mot cach kip thoi va chuyén nghiép.

1.2.2. Cach hoat dong cia Zalo API

- Zalo API hoat dong theo co ché trao ddi dir liéu qua HTTP Request

Response giira hé thong bén ngoai va may chu Zalo. Qua trinh ndy gém

cac budc chinh:

Xac thyc quyén truy cap: Ung dung dugce ding ky trén Zalo OA va
sir dung Access Token dé chimg minh quyén goi API.

Nhén sy kién tir nguoi dung: Khi ngudi dung gui tin nhin hodc thuc
hién thao tac, may chu Zalo s€ gui dit licu su kién dén Webhook cua
ung dung.

Xtr Iy dit liéu tai may chi tng dung: Hé théng phan tich dit liéu (ndi
dung tin nhan, ID ngudi gir, thoi gian...) va dua ra phan hoi phu
hop.

Phan hoi qua API: My chii tmg dung goi API cua Zalo dé giri lai tin
nhin hodc hanh dong dén ngudi dung.

Nguoi dung nhan két qua: Tin nhin phan hoi hién thi tryc tiép trong

ung dung Zalo cua nguodi dung.
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Server ndi bd

1.2.3. Sit dung dich vu ZNS véi NSN.
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Hinh 1.3. So d6 hoat dong (flowchart) ciia Zalo AP

Muc ti€u: Tich hop ZNS vé1 N8N dé tu dong nhan thong bao tin nhéin cho

nguoi dung Zalo.

Cac budc thuc hién:

< Ping ky va lay thong tin tir Zalo API:

< Quénly img dung

@®
o)

Q
]
@

-
=
©

e Tao tng dung trén Zalo Developers.

e Lay Access Token va thong tin webhook dé két ndi.

(ing dung: chatbotzith

Théng tin tng dung
ID img dung
R O 2834451231920004171
Lich st
Tenhignthi* @
chatbotzlth
Dang ky sir dung API o Bién thoai lién hé *
Xée thire domain
BN~ +84 702206028
‘Webhook:
Icon ting dung (512 x 512)
Dang nhap bing Zalo » ’))
Official Account » HPU
Mini App
Goi thoai | choose file | No file chosen
3 lén &y dém bao réng ban 6 quyEn st dung hinh nh v 2nh khéng chira ndi dung nhay
Théng ké AP

Béo mét

'Yeu cau kiém tra app secret proof khi goi api c6 si dung access token

@D panghoat dong @

Khéa bi mét cia ting dung

Mien ing dung @
Email ién hé *
piknguyenx.wrte@gmail.com
Danh muyc*
Gido duc v
Mata* @

chatbot thong béo hoc phi v lich thi

Hinh 1.4. Thong tin ung dung Zalo Developers.
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Lay Access Token Versiond ~ Chon ting dung m Chatbot Tuyén sinh BH  ~

Loai access token OAAcCcess Token v
Access token © 5vZF5qvMJIn0IcSWLISDDAHUToHIK72KARBJWPNSEONSfc8XDDpa3C1oNuLD53p4_UASSHYSDK.. Z_?}‘ CP tin hoc throng m... ~

Refresh token bSIoROF49skGnRLK154bRIN1j6aPZKB0ZFVIMr_m0JwGezqqUgKUPRBM-M1AZYiskkFkCLAUCSS..

Hinh 1.5. Access Token cua Zalo OA.

< Thiét 1ap ZNS:
e Mobi loai thong bao (vi du: “Thong bao hoc phi”, “Thong bao lich
thi”) can dugc tao mau va giri 1én Zalo duyét. Trong mau c6 thé chira
cac bién dong nhu {ten}, {ma sv}, {so _tien}, {ngay thi} dé chén

dir 11éu sinh vién thuc té.

«

& ZNS Y

[ - Chi tiét mau ZNS >0 4
- Tao miuZNS
Théng bao hoc phi DA duygt Xem trudc méu ZNS
@ Biocio Glao dién 131
1D méu ZNS 495892
~

KEt qué gifi ZNS

Logi méu ZNS tuj chinh
Chat lugng gil ZNS )
OA gl &8 CP tin hoc thuong mai Tan Phong
A Thigt ké ndi dung
Ung dung chatbotzit
Thi
Quin Ij miu ZNS Bon gid chudn 800 d/ZNS
Théng bao hac phi
QuiinIf logo Ghi chi cho kiém duyét 6ng bo hoc phi
T 10c(HF
G2 Cong cy gii ZNS D3 gii 7INS o
G thea chién dich Théi gian tao 08hS5 12/10/2025 y
tép
Muc dich gl ZNS Giao dich
Ho T tudent_name
Ztime (s) 7200 M8V <student_code>
<he_ky
Tham s6 X
Tén tham s& Cai djt ky thuat Logi dir ligu N§i dung tham s saTiEn <50_tien>

<course_end_date>

Trang hé trg SV
2112

Hinh 1.6. Mdu ZNS gui hoc phi da duoc duyét.

< Cau hinh Workflow trong N8N:
e Trigger node: Ty dong chay theo lich hoac su kién.
e Data source node: Lay dir liéu sinh vién tir Google Sheets hodc co s&
dir ligu.
e HTTP Request node: Gui yéu cau POST dén endpoint ZNS API
(https://business.openapi.zalo.me/message/template).

e Log node: Ghi lai phan hdi ciia API (thanh cong hoic 15i).
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% Giri tin nhin ty dong:
e MJdi khi workflow chay, N8N s& goi ZNS API dé giri thong bao dén
sb dién thoai trung véi tai khoan Zalo cua sinh vién.
«» Nhéan phén hoi va kiém tra:
e API tra vé mé phan hdi (error code, message ID, status), tir d6 hé

théng co thé kiém tra trang thai gui va luu log thong ké.

—~ “ f -

/ﬂw e {ob{ob{e¥ a3

Ly di lidu lich th Code n JavaSeript Loop Gver
o " " HTTP Request
Gl 18

B % =
‘When cuckmg Excc ute Lay Token

workfiow’
\ / Gu thanh c: J‘
\ {

+ 2/

ot +%gm%ﬂ%faﬂm

Léy dit ligu hoc phi Code in Javascript] Loop Over items1
HTTP Request! Waitl
Gl 1611

Hinh 1.7. Céu triic workflow ty déng giri théng bdo bang ZNS qua NSN.
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2.1.

CHUONG 2 : PHAN TICH YEU CAU

Xac dinh cac chirc nang can thiet cia h¢ thong

Duya trén nhu cau thyc té cia Phong Pao tao va quy trinh nghiép vu giri tin

nhin Zalo ZNS (Zalo Notification Service), hé thong can dap tng cac nhom chirc

nang sau:

2.1.1.

2.1.2.

Chirc ning quan 1y va xir ly dir liéu dau vao
Két nbi Google Sheets: Hé thong phai c6 kha ning doc dit liéu tir cac file
Google Sheets do can bd dao tao quan 1y. Dit liéu bao gdm danh sach sinh
vién ng¢ hoc phi va danh sach lich thi chi tiét.
Phan loai dir liéu: Hé théng can tach biét hai ludng dir liéu xtr Iy riéng biét:
e Ludng 1: Dir lidu thong bao lich thi (Mén thi, Ngay gid, Phong thi,
SBD).
° Luéng 2: Dt liéu thong bao hoc phi (Sé tién no, Han nop, S6 tai
khoan nha truong).
Chuan hoa dit liéu: Tu dong xtr Iy cac dinh dang ngay thang, s tién dé phu

hop véi tham sd (parameter) ctia mau tin nhan ZNS quy dinh.
Chire nang twong tac voi Zalo OA (ZNS)

Xac thuc ty dong (Authentication): Hé thong phai tu dong lay va 1am méi
Access Token tir Zalo API dé dam béao phién lam viéc hop 1é trude khi gui
tin.

Gui tin nhan theo mau (Templating): Tich hop viéc giri tin nhan thong qua
phuong thiec HTTP Request (POST) dén Zalo API, sir dung cac Template
ID d dugc Zalo duyét trudc (vi du: mau bao lich thi, miu nhic ng).

C4 nhan héa ndi dung: Anh xa (Mapping) chinh x4c thong tin cua timg sinh
vién vao cac bién trong mau tin nhin (vi du: {student name}, {amount},

{exam_date}).
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2.1.3. Chirc nang theo doi va bao cao
- Ghi nhan trang thai giri (Logging): Sau khi giri 1énh dén Zalo, hé thong phai
nhan dién dugc phan hdi (Response) dé biét tin nhan giri Thanh cong hay
That bai.
- Cap nhat nguoc lai Google Sheets: Tu dong ghi két qua giri (Thanh cong /
That bai) vao cot trang thai trong file Google Sheets dé can bd quan 1y nim
dugc tinh hinh, tranh viéc gui trung 1ap.
2.2. Phan tich quy trinh nghiép vu va dir liéu

Hé théng hoat dong dua trén su phdi hop giita N8N, Google Sheets va Zalo
OA. Quy trinh xur 1y dit liéu duoc thiét ké nhu sau:
2.2.1. Cau tric dir liéu dau vao (Google Sheets)

Dé hé théng N8N doc duogc, dir liu trén Google Sheets can duoc chuén
hoa theo cac cot twong tmg véi bién cta ZNS.

Bang 2.1. Bang dir liéu Lich thi.

Tén Cot Dtr Liéu
student name Ho tén sinh vién
student id Ma sinh vién
exam_subjects Mo6n thi
exam_date Ngay thi
exam_time Thot gian thi
exam_room Phong thi
sdt zalo S6 dién thoai Zalo cta sinh vién
trang_thai Trang thai sau khi g
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Bang 2.2. Bang dir lieu Hoc phi.

Tén Cot Dtr Liéu
ho ten Ho tén sinh vién
msv Ma3 sinh vién
sdt zalo S6 dién thoai Zalo cua sinh vién
hoc_ky Hoc ky
s0_tien S tién hoc phi
han_nop Han nop
trang_thai Trang thai sau khi gtri

2.2.2. Phan tich quy trinh xir ly trén N8N (Workflow Logic)

Dua trén thiét ké workflow thyc té, ludng xir Iy di liéu dién ra qua cac budc

tuan tu:

Kho1i dong (Trigger):
e Sir dung node When clicking 'Execute workflow' dé can bd dao tao
kich hoat thua cong khi da chuan bi xong dir liéu.
Budc 1: Xéc thuc (Lay Token):
e Sirdung node Google Sheets (Liy Token) dé doc Refresh Token hién

c6, sau d6 goi API Zalo dé 1ay Access Token méi nhat. Piéu nay dam
bao két ndi khong bi ngat quang.

Budc 2: Phan ludng xt 1y song song:

e Ngay sau khi c6 Token, workflow chia lam 2 nhanh chay song song
dé t6i wu thoi gian:
= Nhanh trén: Xt ly Lich thi.
= Nhanh dudi: X 1y Hoc phi.

Budce 3: Vong lap xtr 1y tirng sinh vién (Loop):
e Sir dung node Loop Over Items. Hé thong s& quét qua timg dong

trong Google Sheets.
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e Tai mdi vong lip, node Code in JavaScript s& chuén bi dit liéu JSON
(ghép Token va thong tin sinh vién vao dang céu trac Body cta Zalo
ZNS API).
- Budc 4: Giri yéu cau dén Zalo API (HTTP Request):
e Gui phuong thitc POST dén dia chi
https://business.openapi.Zalo.me/message/template.
e Dit liéu gtri di bao gdm: phone (s6 dién thoai), template id (md mau
tin), va template data (dir li€u ca nhan hoéa).
- Budc 5: Kiém tra va Ghi log (Condition & Update):
e Sir dung node If dé kiém tra ma 15i (error code) tra vé tir Zalo.
= Néu error = 0: Gui thanh cong — Node Gui thanh cong sé& ghi
chir "Pa gui" vao Sheet.
= Néu error != 0: Giri thit bai — Node G 161 s& ghi ma 151 cu thé
vao Sheet dé can bo kiém tra lai (vi du: sai s6 dién thoai, nguoi
dung chan tin nhan).
e Node Wait dugc chén vao dé tranh vi pham gidi han tbc do goi API

(Rate Limit) ctua Zalo.
2.3.  Yéu cau phi chirc ning

Do tin cay: Hé thong phai dam bao giri dung nguoi, dung sé tién/lich thi.
Sai s6t vé hoc phi c6 thé gay anh hudng nghiém trong dén uy tin nha trudng.

Bao mat: Access Token va dit li¢u sinh vién phai dugc bao mat trong qua
trinh truyén tai (sit dung HTTPS).

Hiéu nang: Hé théng can xir Iy duwoc danh sach hang trim sinh vién trong
mot 1an chay ma khong bi timeout hodc treo hé théng (st dung co ché Loop va
Wait hop 1y).

Tinh tuan thu: Noi dung tin nhan phai tuan thi chinh sach ndi dung cia

Zalo ZNS (khong spam, chi giri tin nhan tién ich / chdm so6c khach hang).
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CHUONG 3 : THIET KE HE THONG

3.1. Kién triic tong thé hé thong.

Hé théng duoc thiét ké theo mo hinh tich hop (Integration Model) vi N8N
dong vai tro 1a trung tim diéu phdi (Orchestrator). Kién triic gdm 3 thanh phan

chinh:

- Lop Dur liéu (Data Layer): St dung Google Sheets lam co s& dir liéu luu
trr thong tin sinh vién, cong no, lich thi va trang thai guri tin. Pay la noi can
b0 dao tao twong tac nhap li¢u.

- Lép Xu ly (Logic Layer): St dung N8N (dugc trién khai trén
Server/Localhost) dé thuc thi quy trinh ty dong hoa. Tai day dién ra cac
hoat dong: x4c thuc API, doc dit liéu, 1ap dir liéu va xir 1y 16i.

- Lép Giao tiép (Presentation Layer): Str dung Zalo Official Account (thong
qua ZNS API) dé chuyén phat tin nhan dén thiét bi di dong cta sinh vién.

3.2. Thiét ké co sé dir liéu (Google Sheets)

Do hé thong sir dung Google Sheets 1am ngudn dir liéu, viéc thiét ké cau
tric cot (Column) chuan xac 1a rat quan trong dé N8N c6 thé doc va anh xa (map)

vao API cua Zalo.
3.2.1. Bang cAu hinh Token (Config Sheet)

Bang nay dung dé luu trir Refresh Token, gitup hé thong tu dong 1y Access

Token m&i mdi khi chay, tranh viéc Token bi hét han.

Bang 3.1. Bang dir liéu dé ty dong ldy token méi ngay.

Tén Cot Dit ligu
App Id Id app Zalo developer
Secret Key Khoéa bi mat cua App
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access_token Token ctia Zalo OA

refresh token Refresh token ctia Zalo OA

Date Thoi gian cap nhat token méi

3.3. Thiét ké chi tiét Workflow trén N8N
Quy trinh nghi¢p vu duogc hién thuc hoa béng mot Workflow (luéng cong
viéc) trén N8N, bao gém cac node churc nang duoc két ndi tuan tu. Dudi day la

phan tich chi tiét chtic ning cia timg node trong so do thiét ké.

HTTP Request Wait If

‘uh% 04— “:ZQ@F—* %ﬂ ¢‘4°F

Léy dir ligu hoc phi Gode In JavaScript] Loop Over ltems1
o e o HTTP Request! ‘

Hinh 3.1. Cdu triic workflow tw déng giri théng bdo bang ZNS qua NSN.
3.3.1. Khdi tao va Xac thuc (Authentication)

- Node Trigger (When clicking ‘Execute workflow’):
e Loainode: Manual Trigger.
e Chuc ning: Kich hoat luéng chay khi can b bam nt.
- Node Liy Token (Google Sheets):
e Chirc nang: Poc Refresh Token tir "Bang cau hinh". Sau d6, hé théng
s€ thuc hién mot HTTP Request ngém (hoac sir dung Credential cua

N8N) dé dbi 1y Access Token méi nhat tir Zalo APL
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e Y nghia: Dam bao phién lam viéc luon hop 1¢, khic phuc nhugc diém

Access Token cta Zalo chi sdng trong 25 gio.

3.3.2. Nhanh 1: Xit Iy thong bso Lich thi

Sau khi c6 Token, luéng xir 1y r& nhanh. Nhanh trén chiu trach nhiém gui

lich thi.

- Node LAy dir liéu lich thi (Google Sheets Read):

e CAu hinh: Poc toan bd céc hang (rows) trong Sheet "Lich thi".

e Dau ra: Mot mang JSON chtra danh sach sinh vién va lich thi tuong

ung.

B Lay dii liéu lich thi

Parameters Settings

Credential to connect with

Google Sheets account By Héng

Resource

Sheet Within Document

Operation

Get Row(s)

Document

4 Execute step

Docs &

By URL https:f/docs.google.com/spreadsheets/d1A_WzxeSNqtsUFzz5i-g 7! 1

Sheet

From list sheet]

Filters

Hinh 3.2. Node Ldy dir liéu lich thi (Google Sheet).

Node Code in JavaScript:

e Chuc ning: Tién xu 1y dir liéu.
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e Nhiém vu chinh: Kiém tra va chuan hoa s dién thoai (vi du: chuyén
09xxx thanh 849xxx), dinh dang lai ngay thang cho dung chuan ZNS

yéu cau.

Code in JavaScript A Execute step
Parameters Settings Docs &
Maode

Run Once for All ltems

Language
JavaScript
JavaScript
e
1 const results = [];
for (const item of items) {

const row = item.json;

// Chudn héa s6 dién thoai

Llet phone = (row.sdt_zale || "').toString().trim();

if (phone.startsWith('+")) phone = phone.slice(1);

if (phone.startsWith('@")) phone = '84' + phone.slice(1):

if (!phone.startsWith('84")) {
// Nelt vdn khéng ding dinh dang thi bé qua dong nay
continue;

1

// Taoc cac bién template cho ZNS

const templateParams = [
{ name: 'STUDENT_MAME', value: row.student_mame || "'" 3},
{ name: 'STUDENT_ID', value: row.student_id || "' },
{ name: 'EXAM_SUBJECT', value: row.exam_subjects || '' },
{ name: 'EXAM_DATE', value: row.exam_date || '" },
{ name: 'EXAM_TIME', value: row.exam_time || '" },
{ name: 'EXAM_RCOOM', wvalue: row.exam_room || '" },

1;

results.pushi{
json: { .

Hinh 3.3. Node Code Javascript.
- Node Loop Over Items:
e Chtic nang: Tach mang dit liéu thanh timg dbi twong 1é.
e Co ché: Quy trinh phia sau node nay s& chay lap lai N 1an tuong tng

v6i N sinh vién trong danh séach.
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7 Loop Over ltems A Execute step

Parameters Settings Docs &

You may not need this node — n8n nodes automatically run once for each input item.
More info

Batch Size

1
Options
Mo properties

Add aption

Hinh 3.4. Node Loop Over Items.
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Node HTTP Request (Guri ZNS):

1

@ HTTP Request

[1-]

Execute step

Parameters Settings Docs &

| Import cURL |
Method

POST .

URL

https://business.openapi.zalo.me/messageftemplate

Authentication

None 4

Send Query Parameters

»

Send Headers

@)

Specify Headers

Using Fields Below ’
Header Parameters

Mame

access_token

Value

Jx {{ $('Lay Token').item.json.access_token }}

Add Parameter

Send Body

@)

Body Content Type

JSON ’

Specify Body

Using JSON -’

JSON

{
"phone": "{{ $('Code in JavaScript').item.json.phone }}",
fx "template_id": "495929",
"template_data": {

"student_name": "{{ $('Code in JavaScript').item.json.stud

ant nama LL"

-

Hinh 3.5. Node HTTP Request.



- Node Wait:
e Chtic nang: Tam dimg 1-2 gidy sau mdi lan gui.
e Muc dich: Tranh viéc giri qué nhanh lam kich hoat co ché chan Spam

(Rate Limit) ctia Zalo API (tbi da 20 tin/gidy).

™ Wait 2 Execute step
Parameters Settings Docs &
Resume

After Time Interval

Wait Amount ! Fixed Expression
20.00

Wait Unit i Fixed Exprassion
Seconds

Hinh 3.6. Node Wait.

- Node If:
e Diéu kién: Kiém tra tham sd error trong phan hdi cta Zalo.
= Néu error == 0: Guri thanh cong.
» Néu error !=0: Giri thit bai.
e Hé thdng c6 kha ning nhan dién cac ma 16i phd bién cua Zalo nhu -
124 (Sai Access Token), -136 (Ngudi dung chin ZNS) dé ghi chu lai
cho admin x1r 1y
- Node Guri thanh cong / Giri 16i (Google Sheets Update):
e Chirc nang: Ghi nguoc lai két qua vao cot "Trang thai" trén Google
Sheets twong tmg véi dong cuia sinh vién d6. Gitp ngudi quan 1y biét

tin nhan nao da di, tin nhan nao bi 1061.
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3.3.3. Nhanh 2: Xir ly thong bao Hoc phi
Nhénh dudi ciia so dd hoat dong hoan toan twong ty nhanh 1, nhung khéac
biét vé dit liéu dau vao va mau tin nhin.

- Node LAy dir liéu hoc phi: Poc tir Sheet "Hoc phi".

B Lay dir lidu hoc phi 4 Execute step

Parameters Settings Docs &

Credential to connect with

Google Sheets account By Héng &

Resource

Sheet Within Decument

Operation

Get Row(s)

Document

By URL https://docs.google.com/spreadsheets/d/1bYMItnurwKEZSjoDmy Zdy &

Sheet

From list Sheet2 £

Filters
Currently no items exist

Add Filter

Hinh 3.7. Node Ldy dit liéu hoc phi.

- Node Code in JavaScriptl: Xt 1y dinh dang tién té (thém dau chidm phan
cach hang nghin: 5.000.000) dé hién thi dep mat trén Zalo.
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{} Code in JavaScript1 A Execute step
Parameters SETT.]ngs Docs
Mode

Run Once for All Items

Language
JavaScript
JavaScript
12 continue; -
13 }
15 // Tao cac bién template cho ZNS
16 const templateParams = [
17 { name: 'HO_TEN', wvalue: row.ho_ten || '' },
1 { name: 'Msv', value: row.msv || '" },
1 { name: 'HOC_KY', wvalue: row.hoc_ky || "' },
2 { name: 'SO_TIEN', value: row.so_tien [| '' },
21 { name: 'HAN_NOP', value: row.han_nop || '' },
22 1:
24 results.push({
25 json: {
26 phone,
27 ho_ten: row.ho_ten,
28 mMSV: Fow.msv,
249 hoc_ky: row.hec_ky,
30 so_tien: row.so_tien,
31 han_nop: row.han_nop,
32 templateParams
33 }
34 1

35}

37 return results;

Hinh 3.8. Node Code javascriptl.

- Node HTTP Requestl: Goi API Zalo nhung str dung template_id ctia mau
"Thong bao hoc phi". Cac bién dit lidu (template _data) s& bao gdm: Sé tién,

Han ndp, Ma sinh vién.
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[ ]

@ HTTP Requestl & Execute step
Parameters Settings Docs &
J FY
| Import cURL |
Method
POST
URL

https:f/business.openapi.zalo.me/message/template

Authentication

None

Send Query Parameters

»

Send Headers

@

Specify Headers

Using Fields Below
Header Parameters

Name

access_token

Value
fx {{ $('Lay Token').item.json.access_token }} .
Add Parameter
Send Body
Body Content Type
JSON
Specify Body
Using JSON
JSON
{ s
"phone": "{{ $('Code in JavaScriptl').item.json.phone }}", '
fx "template_id": "495892111",

"template_data": {

"student_name": "{{ $('Code in JavaScriptl').item.json.ho
kS
tan 11"

Hinh 3.9. Node Http Requestl.

Cac node Loop, Wait, If, Update: Thuc hi¢n chirc nang diéu khién luéng va
bao cdo tuong tu nhanh 1.
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3.4.

Thiét ké Miu tin ZNS (Template)

Céac mau tin nhan nay duoc thiét ké trén trang Zalo Cloud Account va da

dugc duyét trude khi dua vao hé thong.

3.4.1. Miu théng bio Hoc phi

Chi tiét mau ZNS

[4] Théng bao hoc phi
1D mu ZNS

Loai mau

0A giri

Ung dung

Don gia chudn

Ghi chil cho kigm duyét
Dd gl

Théi gian tao

Muc dich giri ZNS
Ztime (s)

Tham s&

495892
ZNS tuy chinh

@ CP tin hoc thuang mai Tan Phong

chatbotzith

800 d/ZNS

TINS

08h55 12/10/2025

Giao dich

7200

Tén tham s

Cai dit ky thugt

Loai dif ligu

string Pham Thanh Lim

string 2112111015

<course_end_date>

<hoc_ky>

<so_tien>

10.000.000

Noi dung tham s&

>0 4L

Xem trudc mau ZNS

Giao dién tai

Théng bao hoc phi

Trutmg Dai Hoc(HPU) xin chio
<student_name:
ta: by cila ban 13 <so_tiens
VND. Vul lang hoan tét thanh todn trudc ngay
<course_end_date> 4 dam bio tién d¢
tép.

a dang ky hoc

1g. Hoc ph

oc

HoTénSV  <student_name»

MSV <student_code>
Hoc Ky <hoc_ly>

5 Tign <sa_tien>

Han Niy <course_end_date>

Trang hé trg SV

Hinh 3.10. Mdu ZNS théng bdo hoc phi.

3.4.2. Miu thong bao Lich thi

Chi tiét mau ZNS

[&] Théng tin I6p hoe
1D mau ZNS

Loai méu

0A g

Ung dyng

Bon gid chuin

Ghi chii cho kiém duyét
pa gui

Thai gian tao

Muc dich giri ZNS
Ztime (s)

Tham s&

03 duyet

495929

ZNS tuy chinh

& CP tin hoc thuang mai Tan Phong
chatbotzith

500 d/ZNS

Tin nhan tv ddng thdng bdo lich thi cho sinh vién cac Iap trong truong. Guri tir hé thdng quan Iy hoc vu.

192ZNS

04h16 13/10/2025

Giao dich

7200
Tén tham s& Cai a5t ky thuat Loai di ligu NGi dung tham &
<student_name> Tén khach hng (30 string Nguyén Vi A
<student_id» Ma 55 (30) string V202500

string T
i gian (20] date @ 08:00

exam_time: s gian (20 date @ 1411212025
<exam_oom> Mi 55 (30 string B302

Xem trude méu ZNS

Glao dién 16i

Lich thi chinh thirc
g Dai hoc Dan| (
160 <student_names. Cam on ban da ding kj

hoe tai truimg, Phing Bio tao giri dén ban lich

thi ciia <exam_subjectss nh sau

HOTENSY  <student_name>

M3 Sinh Vien  <student_id>

Mn Hoc <exam_subjects>
Ngay Th <exam_date>
Gy Thi <exam_times>
Phéng Thi <exam_room>

>0k

Hinh 3.11. Mdu ZNS théng bdo lich thi.
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CHUONG 4: TRIEN KHAI VA THU NGHIEM

4.1. MGai truong trién Khai

Pé dam bao hé théng hoat dong 6n dinh va bao mat, giai phap dugc trién

khai trén méi trudng may cha véi cac thong sd cdu hinh nhu sau:
4.1.1. Céu hinh phan cing va phin mém
- MB@i trudong trién khai: Hé thong tuy dong hoa giri théng bao dugc trién
khai trén may chii a0 (VPS) riéng biét. Viéc nay nham dam bao tai nguyén
hé thdng ludn sin sang dé xu Iy cac tép dir liéu 16n (danh sach hang ngan
sinh vién) va duy tri két nbi 6n dinh vdi Zalo API ma khong bi gian doan.
Toan bd ha ting tmg dung duoc dong goi va quan ly bang cong nghé
Docker, gitp cd lap méi truong, dé dang sao luu va trién khai lai khi c6 su
cb.
- Thong sb ky thuit ciia VPS:
« Hé diéu hanh: Ubuntu Server 22.04 LTS
« CPU: 8 Core
« O cirng: 120 GB SSD

« Cong cu trién khai: Docker & Docker Compose

« Pia chi truy cip hé thong: https://n8n.teamchatbot.online

- N8N duogc cai dat dudi dang container véi 1€nh khoi tao:

bash
docker run -it -rm \

-p 5678:5678 \
-v ~/.n8n:/home/node/.n8n \

n8nio/n8n:latest
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- Sau khi khéi chay, ¢é thé kiém tra container dang hoat dong bﬁng 1énh:
bash
dockerps
Moi trwong VPS hién thi container N8N va Traefik dang hoat déng on dinh
thong qua Docker.

4.1.2. Thiét 1ap két noi

Qua trinh trién khai bat dau bang vi¢c thiét 1ap cac két ndi an toan

(Credential) trong N8N:

- Két ndi Google API: Sir dung Service Account (file JSON key) dé cap
quyén cho N8N Poc/Ghi dit liéu vao cac file Google Sheets ctia Phong Pao

tao.
.
| 4
h Google Sheets account By Héng &~
Connection -
@ C necte Reconnect: {5 in wil

Sharing @ Account connected & Signin with Google
Details

Need help filling out these fields? Open docs

OAuth Redirect URL
https://n8n.teamchatbot.online/rest/oauth2-credential/callback
In Google Sheets, use the URL above when prompted to enter an OAuth callback or redirect URL

Client ID

528049488841-e2kins321nimlad84opdglicr311tbv7.apps.googleusercontent.com

Client Secret

Allowed HTTP Request Domains

All

Make sure you enabled the following APIs & Services in the Google Cloud Console: Google Drive API, Google Sheets API. More info

Hinh 4.1. Cau hinh két néi véi Google Sheet.

- Két ndi Zalo OA: Cau hinh App ID va Secret Key trong quy trinh 14y Token
tur dong dé N8N ¢ quyén giri tin nhan thong bao (ZNS).
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4.2. Két qua trién khai thue té
Sau khi cdu hinh xong workflow nhu thiét ké tai Chwong 3, dudi day 1a
giao dién va két qua hoat dong thuc té cta timg thanh phan.
4.2.1. Giao dién quan ly dir liéu (Google Sheets)
Dit liu dau vao duoc chuan bi trén Google Sheets véi ddy du cac trudng
thong tin can thiét. Cot "Trang thai" ban dau dugc dé tréng.
- Dit liéu Lich thi: Bao gdm danh sach sinh vién, mon thi, ngdy gid va phong
thi.

- Dt liéu Hoc phi: Bao gom s6 tién ng va han ndp.

LichThiSinhVién & m &
Tép Chinhslia Xem Chén Binhdang Dirliéu Coéngcu Tiénich Trogilip

Q Tinhdar & ¢ & § 100% ~ | d % O 00 23| Macdi. v | — | 10 | + B I = A )
D14 -
A B c D E F G H
1 student_name student_id exam_subjects exam_date exam_time exam_room sdt_zalo trang_thai
2 Nguyén ViétHéng 213921 Toan Cao Cap 1 20/10/2025 09:00 B204 070220602811  Giri I5i
3 Pham Thanh Lam 2112111015 Toén cao cép 3 211112025 08:00 B205 0702206028  Giri 16
4 Pham Van An 2112111016 Toén cao cép 3 211112025 08:00 B205 096449126311 G 16i
3 Pham Vin Hao 2112111017 Toén cao c.'-"ip 3 211112025 08:00 B205 096449126312 G 16i
6 | Nguyén Van Bao 2112111018 Toan cao cép 2 211112025 08:00 B202 096449126315  Giri 16i
7
Hinh 4.2. Bang google sheet Lich Thi.
D LiéuSinhVién ¥ m &
Tép Chinhsia Xem Chén ®Binhdang Dirlieu Coéngcu Tiénich Trggidp
Q Trinhdor & ¢ & T 100% =~ d % 0_ .00 123 Macdi. ~ - | 10 | + B I =
El6 -
A E c D E F G
1 'ho_ten msv sdt_zalo hoc_ky so_tien han_nop trang_thai
2 Nguyén Viét Hong 2012111011 0702206028 2 9000000 09:0:0 15/12/2025  Giri thanh cdng
3 Duy An 2012111012 0916933887 1 3000000 08:0:0 18/11/2025  Giri thanh céng
4 Tuén anh 2012111013 0379486205 1 2000000 08:0:0 18/11/2025  Giri thanh cdng
3

Hinh 4.3. Bang google sheet Hoc phi.
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4.2.2. Hoat dong cia Workflow trén NSN

Khi kich hoat workflow, N8N thuc hién cac budc xir Iy theo thoi gian thuec.

Giao dién Execution Log (Nhat ky thuc thi) cho thdy ludng dit liéu chay qua céc

node thanh cong (mau xanh).

- B e B 5w O ; S
: o " a " o "
18, e - ® o §
/ Léy di ligu lich thi Code in JavaScript Loop Over ltams / d 4
HTTP Request Wait it
/
[ 4 B o<
E ¢ KLUVTCNC'V
10 e Y s 3 e : : . : . '
) X A e CNOK: el
) - v
HTTP Request! n

Léy dif ligu hoc phi Code in JavaScript] Loop Over ltems1

Hinh 4.4. Workflow hoat dong thanh cong trén NSN.

4.2.3. Hoat dong ciia Workflow trén N8N

Day la két qua cudi cung ma sinh vién nhan dugc. Tin nhan dugc gui tur

Zalo Official Account cta truong, hién thi rd rang tén truong, logo va thong tin

ca nhan hoa.

- Két qua thong bao Lich thi: Tin nhén hién thi ding tén sinh vién, mén thi

va phong thi trong tng véi dir 1iéu trong Sheet.
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HPU

Lich thi chinh thuic

HPU) xin
ia d. ky
fi dén ban lich

Pham Thanh Lam
2112111015
Toén cao cap 3
21/11/2025
08:00

Phong Thi B205

Trang H6 Trg SV

Hinh 4.5. Tin nhdn ZNS nhdc lich thi.

- Két qua thong bao Hoc phi: Tin nhin hién thi chinh x4c s tién no va han

nop.

CP tin hoc thudng mai Tan Phong guri thong bao
tdi sO dién thoai 84702206028

HPU

Thong bao hoc phi

Trudng Dai
Hong. C2
Hoc phi k

Nguyén Viét Hong
201211101
2
9.000.000
Han Nop 09:0:0 1512/2025

Trang hd trg SV

Hinh 4.6. Tin nhan ZNS nhdc ndp hoc phi.
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4.2.4. Két qua cip nhat trang thai ty dong

- Sau khi tin nhan duogc gui di, hé théng N8N tu dong quay lai Google Sheets
va ghi chu vao c0t "Trang thai".
= Néu thanh cong: Ghi "Guri thanh cong".

= Néu that bai: Ghi ma 15i (vi du: Ldi s6 dién thoai sai).

Lich ThiSinh Vién ¥ (&)
Tép Chinhslra Xem Chen Binhdang Dirliéu Cdéngcu Tiénich Trggilp

QA 6 & F 100% v | d % 0 0 123 Micdi. + —[10+ B I = A & @
M20 -
A B C D E F G H

1 student_name student_id exam_subjects exam_date exam_time exam_room sdt_zalo trang_thai

2 Nguyén Viét Héng 213921 Toan Cao Cép 1 20/10/2025 09:00 B204 0912154089 Gri thanh cong
3 Pham Thanh Lam 2112111015 Toan cao cép 3 21/11/2025 08:00 B205 0702206028 Giri thanh céng
4 Pham Van An 2112111016 Toan cao cép 3 21/11/2025 08:00 B205 096449126311 G 16i

5 Pham Van Hao 2112111017 Toan cao cép 3 21/11/2025 08:00 B205 096449126312 Giri 16i

6 Nguyén Van Bao 2112111018 Toan cao cép 2 21/11/2025 08:00 B202 096449126315 Giri 16i

7

Hinh 4.7. Hé thong tw déng cdp nhdt trang thdi giri vao Google Sheets.

4.3. Kich ban kiém thir (Test Case)
Pé danh gia d6 6n dinh, hé thong da dugc kiém thir qua cac kich ban sau:

4.3.1. Kiém thir chirc niing giri thanh cong (Happy Case)

Muc tiéu: Xac nhan hé théng giri tin dtng ngudi, ding ndi dung.

Dit liéu: 5 sinh vién ¢ sb dién thoai Zalo hop 18.

Két qua: 5/5 tin nhan dugc gl di trong vong 3 gidy. Dién thoai nhén tin

nhén ngay lap ttrc. Trang thai trén Sheet cap nhat "Thanh cong".

Danh gia: Dat.
4.3.2. Kiém thir xir 1y 16i s6 dién thoai (Error Handling)

- Muc tiéu: Kiém tra kha nang chiu 161 khi s6 dién thoai sai dinh dang hoac
khong dung Zalo.
- Dirliéu: 1 dong chtra s6 dién thoai "12345" (khong hop 18).
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4.3.3.

Két qua: Node HTTP Request tra vé 15i tir Zalo APL. Workflow khong bi
dimg d6t ngdt ma chuyén sang nhanh "False" cua node If. Cot trang thai
ghi nhan 16i.

Danh gia: Dat. Hé théng khong bi treo khi gip dit liéu rac.

Kiém thir hiéu ning (Performance Test)

Muc tiéu: Panh gia téc do gui danh sach 16n.

Dt li€u: Gia lap danh sach 50 sinh vién.

Két qua: Tong thoi gian xtr 1y 12 60 gidy (do node Wait duoc cai dit tré 1
gidy/tin dé tranh Spam). Tét c4 tin nhin déu duoc gui di an toan, khong bi
Zalo chan.

Panh gia: Téc d6 dap tmg yéu cau thyc té ctia Phong Pao tao.

4.4. Danh gia chung
Qua qua trinh trién khai va kiém thir thuce té, hé théng dat duoc cac két qua
kha quan:

Tinh chinh x4c: 100% tin nhan gt di chira thong tin dung véi dit liéu trong
Google Sheets (khong bi 1éch dong, sai tén).

Tinh tu dong: Can bd dao tao chi can bam nat 1 1an, toan bo quy trinh guri
va bao céo dién ra tu dong, giam thao tac thu cong.

Trai nghiém nguoi dung: Tin nhin ZNS hién thi chuyén nghiép, uy tin, gitap

sinh vién nam bat thong tin nhanh chong hon so voi Email hay Website.
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CHUONG 5: DE XUAT CAC GIAI PHAP TOI UU
HOA VA NANG CAO HIEU QUA HE THONG

5.1.

Deé xuat gidi phap toi wu hoa hi€u suat va chi phi

Hé thong hién tai d dép Gmg dugc nhu cau giri thong bao co ban. Tuy nhién,

khi trién khai trén quy mé toan truong (hang ngan sinh vién), can ap dung cic

bién phép t61 vu sau dé dam bdo sy 6n dinh va tiét kiém ngan sach nha truong.

5.1.1.

T6i wu hoa chi phi giri tin ZNS

Dich vu Zalo ZNS tinh phi trén timg tin nhan giri thanh céng (khoang 200

- 350 VND/tin). B¢ tranh lang phi, can bo sung céc logic kiém tra trong N8N:

5.1.2.

Loc dir liéu trung lip: Trudc khi giri, hé thong can kiém tra xem sd dién
thoai nay da nhan dugc thong bao tuong tu trong ngay hém nay chua. Piéu
nay ngan chin viéc giri 2-3 tin nhan giéng hét nhau cho mét sinh vién do
16i nhap liéu, gy tén kém khong can thiét.

Kiém tra dinh dang s dién thoai: Tich hop thém Node "Validate" dé loai
bo ngay lap tuc cac sb dién thoai sai dinh dang (thiéu s6, thira sd, khong

phai dau s6 Viét Nam) trude khi goi API Zalo, gitp giam tai cho hé thong.
Xir Iy 18i va co ché giri lai (Retry Mechanism)

Trong moi truong mang thuc té, viéc 201 API co thé thét bai do 15i duong

truyén hodc qué tai server Zalo. Giai phap dé xuét:

Cau hinh Node "Retry": Trong N8N, thiét lap ché do tu dong thu lai
(Retry on Fail) cho Node HTTP Request khoang 3 1an, mdi 1an cach nhau
5 gidy néu gap 16i két ndi mang.

Théng bao 18i cho Admin: Néu tin nhan guri that bai (vi du: sinh vién chin
tin nhan nguoi la), hé théng sé tw dong giri mot canh bao qua Telegram hodc

Email cho can bo dao tao dé c6 phuong an lién hé khac (goi dién tryc tiép).
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5.1.3. Tuw dong hoa theo lich trinh (Cron Job)

Hién tai, workflow dang dugc kich hoat thu cong (Manual Trigger). Dé
nang cao tinh ty dong hoa:
- Thay thé Node kich hoat thii cong bang Node Schedule Trigger.
- Kich ban: Hé théng ty dong chay vao 8:00 sang Thir Hai hang tuan dé quét
danh sach no hoc phi va gtri nhic nhé, giam bét thao tac cho con ngudi.
5.2. D& xuit giai phap tdi wu hoa hiéu suit va chi phi
Pé hé thong tré thanh mot kénh thong tin chinh théng va toan dién cua
Truong Pai hoc Quan 1y va Cong nghé Hai Phong, cac hudng phat trién sau dugc
dé xuat:
Tich hop truc tiép véi Co sé dir liéu Nha truong (SQL Server)
Hién tai hé thong dang str dung Google Sheets 1am trung gian, diéu nay van
do1 hoi budce Xuét/nhaip dir li¢u thu cong.
- Giai phap: Str dung Node Microsoft SQL trong N8N dé két ndi tryc tiép
v6i phan mém Quan 1y dao tao (QLDT) cua nha trudng.
- Loi ich: Khi Phong Tai chinh cdp nhét sinh vién d& dong tién trén phan
mém, hé thong N8N s& nhan biét ngay 1ap tirc va ngimg guri tin nhic no,

dam bao dir liéu luén ddng bo theo thoi gian thuc (Real-time).

5.2.1. Phat trién tinh ning twong tic hai chiéu
ZNS hién tai chu yéu 1 thong bao mot chiéu (Broadcast). Hudng phat trién
tiép theo 1a tich hop Zalo OA Chatbot (sir dung Menu hodc Tir khoa).
- Sinh vién c6 thé nhan tin: "Tra ctru lich thi" hodc "Tra ctru hoc phi".
- Hé thong N8N s& bat sy kién (Webhook), truy véan dit liéu va phan hoi ngay

1ap tirc ma khong can chd dot thong bao tir nha trudng.
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5.2.2. Mé rong kénh thong bio da nén ting
Khong chi phu thudc vao Zalo, N8N cho phép md rong giri thong bdo qua
cac kénh khac dé dam bao sinh vién nhan duoc tin:

- Email (Gmail/Outlook): Gui bang diém chi tiét hoic file dinh kém.
- Telegram/App Sinh vién: Guri cac thong bao hoat dong ngoai khoa, doan

ho1 mién phi.
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KET LUAN
1. Két qua dat dwoc

Sau qua trinh nghién ciru va trién khai dé tai "Xay dung BOT ty dong gt
thong bao hoc phi,lich thi qua Zalo OA sir dung N8N", dd 4n da dat duoc cac két

qua quan trong sau:

- V& mit Iy thuyét: Nam vig kién thirc vé nén tang ty dong héa quy trinh
(Workflow Automation) N8N, giao thitc API va co ché hoat dong cta dich
vu Zalo ZNS.

- Vé mit thue tién:

« Xay dung thanh cong hé théng tu dong hoa viée giri tin nhin théng bao dén
sinh vién.

o Giai quyét dugc bai toan "giri dung ngudi - dung viéc": Ty dong ghép tén,
mén thi, sb tién no cla tung sinh vién vao mau tin nhén.

« Giup can bd Phong Pao tao tiét kiém hang gid dong ho so voi viée gui
email thu cong hodc nhan tin truyén thong.

- Vémait hiéu qua: H¢ théng hoat dong on dinh, téc do phan hdi nhanh, giao
dién tin nhan Zalo than thién va chuyén nghiép, gép phan nang cao hinh
anh chuyén ddi s6 ciia Nha truong.

2. Han ché

Bén canh nhiing két qua dat dugc, hé thong van con mot so han ché can

khic phuc:

- Vin phu thudc vao file Google Sheets trung gian, chua két ndi truc tiép vao
Database gdc cua trudng.

- Chi phi guri tin nhan ZNS can duoc quan 1y chit ché dé phu hop véi ngan
sach.

- Chua c6 giao dién Dashboard thong ké truc quan (biéu do ty 1¢ gui thanh
céng/thét bai) dé bao c4o lanh dao.
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3. Két luan chung

Dé tai da chimg minh tinh kha thi va hiéu qua cua viéc ing dung céng nghé
Low-code (N8N) vao cong tac quan 1y gido duc. Pay 1a tién dé quan trong dé Nha
truong tiép tuc mé rong cac ung dung tu dong hoa khac, huéng téi xay dung mé
hinh "Pai hoc thong minh" (Smart University), noi moi thong tin dugc truyén tai

dén nguoi hoc mdt cach nhanh chéng, chinh xac va thuan ti¢n nhat.

40



TAI LIEU THAM KHAO
. Tai liéu chinh thirc cia N8N (N8N Documentation): https.://docs.n8n.io/

. Tai li¢u danh cho 18p trinh vién Zalo (Zalo for Developers):

https://developers.zalo.me/docs

. Quy dinh vé dich vu Zalo Notification Service (ZNS):

https://zalo.cloud/zns

. Truong Pai hoc Quan 1y va Cong nghé Hai Phong (2025). S6 tay sinh

vién va Quy ché dao tao tin chi.
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