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During the process of managing operations, organizations often
encounter disadvantages such as slow information transmission, lack of
synchronization among members, and a high risk of errors in
monitoring, processing, and managing data. This research aims to solve
the problem of optimizing internal notifications by developing a fast,
multi-platform notification tool. The research team reviewed relevant
literature and existing solutions, analyzed practical needs, and selected
Google Apps Script as the core platform to build a tool integrated with
Google Sheets. The system is designed to automatically send
notifications to popular communication platforms such as Discord,
Slack, and Telegram, based on real-time data updates in Google Sheets.
The implementation results show that the system operates reliably, with
significantly faster notification times compared to manual messaging
on each platform. This contributes to improved communication
efficiency and synchronization in team management. Therefore, this
study confirms the potential of applying simple, low-cost automation
tools within the Google ecosystem to enhance management
effectiveness and team productivity.
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Trong qua trinh quan |y hoat dong, cac t6 chuc thuong gap phai cac bat
loi nhu thong tin bi truyén tai cham, thiéu dong bo giita cac thanh vién
va d& dan dén sai st trong viéc theo ddi, xu ly va quan ly dir liéu.
Nghién ciru nay nham glal quyét bai toan tdi wu hoa viéc giri thong bao
ndi bo bang cach phat trién mot cong cu gui thong bao nhanh, da nen
tang. Nhom nghién ciru da tim hiéu cac tai liéu, cong trinh lién quan, rdi
tir &6 phan tich cac nhu cau thyc té va lya chon Google Apps Script lam
nén tang chinh dé xay dung cong cu tich hop véi Google Sheets. Hé
thdng nay duoc thiét ké dé tw dong guri thong bao dén cac nén tang
mang x4 hoi phd bién nhu Discord, Slack, Telegram, dua trén nhitng di
liéu dugc cap nhét theo thoi gian thuc trong Google Sheets. Két qua
trién khai cho thay hé théng hoat dong 6n dinh, thoi gian giri thong bao
nhanh hon dang ké so véi gui thong bao thu cong trén tung nén tang,
gop phan nang cao hiéu qua truyén dat thong tin va tinh dong bo trong
quan Iy nhém. Do d6, nghién ctru nay da khang dinh dugc tiém ning
cua viéc ung dung cic cong cu ty dong hoa don gian, it ton chi phi
trong hé sinh thai Google dé cai thién hiéu qua quan 1y va ning suit lam
viéc nhom.
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1. Gioi thigu

Trong bdi canh méi truong 1am viée cia cac to chirc va cac nhém hién dai, su chdm tré trong
viéc truyén tai thong tin hay su thiéu dong bo dir licu 1a nhimg van dé thuong xuyén gip phai,
dac biét trong cac quy trinh quan ly phue tap [1], [2]. Nhimg bét cap nay khong chi gy lang phi
thoi gian ma con dan dén cac sai sot nghiém trong, anh hudng truc tlep dén hiéu qua hoat dong.
Dé giai quyét van dé nay, viéc ing dung cic cong cu tu dong hoa dé toi vu hoa quan 1y thong tin
da tro thanh xu hudng thiét yéu.

Bai bao nay gioi thiéu mot cong cu hd trg théng bao nhanh dugc xdy dung dua trén nén tang
trong sinh hé thai Google bao gom Google Apps Script va Google Sheets, cung v&i do 1a tich hgp
v6i cac nén tang mang xa hoi nhu Discord, Slack, Telegram. Day la nhimg ng dung pho bién
hién nay nham muc dich trao doi thong tin ciia c4 nhan, nhom hodc doanh nghiép [3] - [9]. Cac
cong cu dugc xay dung dua trén Apps Script khong chi giup ty dong hoa viéc gui thong bao dua
trén thay ddi dir liéu théng qua cac chirc ning ma con dam bao tinh déng bo hoa, nhanh chéng va
tinh chinh xéc trong viéc truyén tai thong tin dén cac c4 nhan, nhém hoic to chire [10].

Muyc tiéu chinh ctia nghién ctru 13 tao ra mot giai phap hiéu qua, dé dang trién khai va phu hop
Vv6i cac to chirc ¢ nhu cau cai thién quy trinh quan 1y. Bén canh d6 thi chuong trinh ciing gitip giai
quyét dugc cac van dé dong bo dir licu, tiét kiém thoi gian va d& dang tich hop vai cac ing dung,
cong cu khac gop phan nang cao ning suit va hidu qua lam viéc cho nhidu déi twong st dung.

2. P6i twong nghién ciru va phwong phap nghién ciru
2.1. Déi twong nghién ciru

Déi twgng nghién ctiru ma nhém chiing t6i tap trung chinh vao cac g dung bao gdm Google
Apps Script, Google Sheets, Discord, Slack va Telegram dudi goc do cac cong cu tich hop va tu
dong hoa quy trinh thong bao. Nhém chung t6i khong chi dung lai ¢ viée phén tich quy trinh cac
churc ndng co ban cua tirng trng dung ma con tép trung vao céch tich hop gitta cac ing dung vdi
nhau dé xay dung thanh mgt hé théng tu dong hoa, dam bao viéc truyén tai thong tin chinh xac,
nhanh chong, va dong b trong cac nhoém lam viéc.

2.2. Phwong phdp nghién ciru

Nhom tap trung vao viée thu thap dir lidu thir cdp tir cac tai liéu huéng dan k¥ thuat va cac
nghién ctru thuc té lién quan dén viée ty dong hoa bang Google Apps Script, va tim hiéu cau tric
luu trr dit liéu theo dinh dang céc dong va cdt, cung voi cac ung dung tu dong hoa thdng bao
[11] - [14]. Béng thoi, nhom s& tién hanh quan sat thyuc té thong qua cac g dung hién hanh. Sau
d6, nhom s& thiét ké va trién khai hé thong ty dong hoa thong béo, st dung Google Apps Script
dé tich hop nghién ctru cung véi Google Sheets [15], [16]. Dong thoi kiém thir hé thong trong cac
tinh hudng thyc té nham danh gia hiéu qua va kha ning mé rong.

Qua4 trinh danh gia hiéu qua cong cu sé& tip trung vao thu nhap va phan tich dit liéu vé hiéu
sudt cua hé théng nhu téc do xtr 1y thong bao, cac 16i cua chwong trinh va mirc dd hai 1ong cua
ngudi dung théng qua cac biéu mau khao sat.

3. Két qua va ban luin
3.1. Két qud
3.1.1. Quy trinh hoat déng ciia hé thong

Theo nhu Hinh 1, khi nguoi dung mé bang tinh Google Sheets, ham onOpen() trong Apps
Script tu dong thuc thl dé thém cac menu tuy chinh vao giao dién bang tinh, bao gom “Chon
App”, “Chinh stra tin nhin” va “Thém Trigger”. Mi chirc ning ndy cung cip cac tiy chon cu thé
de nguoi dung cd thé thao tac. Voi chirc ning “Chon App”, nguoi dung c6 thé chon “Hién thi
biéu miu App”, kich hoat ham showGroupForm() dé hién thi mot hop thoai HTML (Hyper Text

http://jst.tnu.edu.vn 127 Email: jst@tnu.edu.vn



TNU Journal of Science and Technology 230(07): 126 - 135

Markup Language). Hop thoai nay cho phép ngudi dung chon tng dung (nhu Telegram,
Discord, Slack), nhom, va loai tin nhin dé gui. Trong khi d6, chtrc nang “Chinh sira tin nhan”
cung cép cac tuy chon nhu chinh stra ndi dung tin nhin, hinh anh hoic tap tin c6 dinh dang
PDF. Khi mét tily chon dugc chon, cdc ham twong ting, nhu AddMessageForm, sé& hién thi giao
dién chinh sira dudi dang biéu mau. Cudi cung, chiic ning “Thém Trigger” cho phép nguoi
dung thiét lap thot gian hodc chu ky dé ty dong giri tin nhan, Khi chon mot tuy chon, nhu ngay
va gio cy thé, ham tuong tng createTriggerDateTime() s& dugc goi dé hién thi giao dién cua
ngudi ding, noi ma ngudi diung c6 thé nhap théng tin chi tlet vé lich trinh kich hoat. Nho cac
chtrc ning ndy, ma ngudi ding c6 thé thuc hién cac thao tac can thiét va truc tiép trén giao dién
Google Sheets mang lai tinh tién lgi va nhanh chong.

Nguoi ding Bang tinh | Script | | Menu "Chon App" | I Giao dién ngudi ding || Menu "Chinh si¥a tin nhén” | | Menu "Thém Trigger" |

T T T
1 1 | 1 | | 1
| Mébangtinh _| | I | | I
| 1 I | 1
: : Thue thi ham onOpen() J : : : :
| 1 1 [ I | |
I 1, Thém menu (Chon App, Ghinh sira tin nhdn, Thém Trigger) | I 1 1 I
| <+ 1 1 | 1
! ! Chon "Hién thi bidu miu App" ! . l : :
1 | | "l 1 | I
: : | _ Goiham showGroupForm() | : : :
: : : Hién thi hgp thoai biéu adu GroupForm : : :
1 1 l 1 1 | 1
| | Chon mét tizy chon (vi du: "Chinh stra Notify”) | | N :
[ t T t + gl
: : : Goi ham lwlong tmg (vi du AddMessagleFurm) : :
| 1 Il [ ] | |
: : | Hién thi hap thoai hodc biéu mAu lién quan N : :
: : Chnr!\ mét tlly chon (vi du: "Ngay va gi&r Icu thé") : I _:
T | T T ] I >
: : ! | Goi nam twrong (ing (vi au create TriggerDateTime) ! !
| | | 1 | | |
I | | Hién thi thanh bén dé thiét 1ap Trigger N | I
| 1 I T gl | |
| | | | | | |
! ! ! ! ! ! !
Hinh 1. Quy trinh hoat dong nguoi dung cung voi giao dién chirc nang
P X App
Sheet
AL IR FH e (Telegram/Discord/Slack)
N am
Ham i y T Ham
GroupForm ) i send{Notify/img/P H
P getGroupOptions L [a::yp} g/Pdi reset{notify/imo/pdf}
| Bién thdng tin app, o
\ nhom va néi dung Goi ham
tin nhan sendMessage
(app.groupNames, |
messageType) | Liy nhom, URL
—_——— L . !
tir trang tinh Doc diF liéu
nhom, URL !
e
Travé |
s dif liéu nhom |
Trave di liku +————
nhom d loc
Gii fin nkan dua frén loai :
T *, Glithong bao toi app !
e )
| Xdc nhan gii thanh cong !
X0a thong tin Iwu fri | [Kich hoat reset_notifyfima/pdi()
L Dt lai gid fri cot lién quan

Hinh 2. Quy trinh qudn 1y givi tin nhdn va cdp nhdt trang thdi hé thong

Theo nhu quy trinh gti tin nhin dugc minh hoa trong Hinh 2, nguoi dung bit dau bang cach
gui thong tin ing dung (Telegram, Discord, Slack), tén nhom va loai tin nhin thong qua biéu
mau GroupForm. Biéu mau ndy goi ham sendMessage(app, groupNames, messageType) trong
Apps Script dé xir 1y yéu ciu. Dau tién, ham getGroupOptions(app) duoc goi dé 14y thong tin
nhoém va URL (Uniform Resource Locator) tir google Sheets. Ham nay thyc hién truy van dit liéu
tur bang tinh, sau do6 tra vé danh sach cac nhém va URL (Uniform Resource Locator) da dugc loc
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theo ung dung ma nguoi dung chon. Sau khi c¢6 dir liéu, ham sendNotify() hodc cac ham tuong
g cho timg tmg dung (nhu send_notify_discord(), send_notify_telegram()) s& duoc goi dé gui
tin nhin. Cac ham nay thyuc hién viéc giri thong bao thong qua API (Application Programing
Interface) ctia img dung (Telegram, Discord hodc Slack) vdi ndi dung va file dinh kém (néu co).
Sau khi tin nhin duoc giri, ing dung co6 thé phan hoi xac nhan guri thanh cong vé cho Apps Script
(néu hd trg).

Ngoai ra ngudi dung ciing c6 thé kich hoat cac ham dat lai thong tin nhu reset_notify(),
reset_img(), hodc reset_pdff) dé x0a hodc dat lai trang thai cua cac cot lién quan trong Google
Sheets. Piéu nay gitp hé thong sin sang cho cac lan giri tin nhan méi ma khong gay ra sy sai sot
cho céc lan gui trude do.

3.1.2. Cdu triic lwu trit thong tin théng bdo

L= 50 8 Al Discord = a0 N ALL SLACK RESET

Status Name URL File PDF Status I'.lheml I'.lheml Group Slack Chat Id “I-I
D 68U m3u hod|hitps:drive goagle co Groupt |ntrps:i//discal Group 1 co7aiBussE? | Group
of O |isaam

Xin chao, 16 | Chatbat CGéng Kiwi

Tir ngly 18/01, cing ty s tridn Bananas =] Group 2 Mttps Group 2 COTQBYPIUPG|  Group2

] Group 3 Mttps ://disco Group 3 coTRanKF48G|  Group3
(] Group 4 COTQLD7E04

gz O |ommo
O |sangira

Gudt hop dé bao cao téeg kit ! Apple

Bimg quén tham gia budinepld ) |melon

Hinh 3 Bang tlnh luu triv thong bao trén Google Sheets

Bang tinh trong Hinh 3 duoc thiét ké dé quan 1y giri tin nhén, hinh anh va tép tin PDF dén cac
nhom trén cic nén tang nhu Discord, Slack va Telegram. Céc cot chira cac thong tin thiét lap cua
tin nhan bao gdm hinh anh, file PDF va trang thai da giri hay chwa. Cac niit bAm nhu “RESET”
va “ALL [nén tang]” hd tro viée gui hodc dat lai trang thai cho tirng loai tin nhén. Chi tiét y nghia
hoat ddng cia cac cot dugc mo ta trong Bang 1.

Bang 1. M6 td chi tiét y nghia cia cdc cét

Cot Tén cit Mo ta

A List S thir ty cda tung tin nhan.

B Notify Noi dung tin nhén s& dwoc giri.

C Status Trang thai cua tin nhin, bao gom:
Néu duoc danh dau tich, nghia 1a tin nhén da dwoc giri thanh cong.
Néu trong, nghia 14 tin nhin nay chwa duoc gui.

D Name ciia cot Tén ciia ndi dung lién quan dén hinh anh.

(URL Image)
E URL Image Puong din URL cua hinh anh s& dugc giri kém tin nhan (néu co).
F Status Trang thai cua hinh anh, bao gom:

Néu dugc danh déu tich, nghia Ia hinh anh da duogc giri thanh cong.
Néu trong, nghia 14 hinh anh nay chua dugc gui.

G Name cua ¢t Tén cua tép tin PDF lién quan.

(URL File PDF)

H URL File PDF Duong dan (URL) cua file PDF s& dugc guri.

| Status Trang thai cua tép tin, bao gdm:
Néu duoc danh dau tich, nghia 13 tép tin da duoc giri thanh cong.
Néu trong, nghia 1a tép tin nay chua dugc giri.

J Group Discord Tén cua cac nhom Discord

K Webhook URL webhook dé giri tin nhin dén cac nhém Discord.
Discord

L Group Slack Tén cua cac nhom Slack

M ChatID ID nhém Slack noi tin nhin duogc giri.

N Group Telegram  Tén ctia cac nhém Telegram

@) ChatID ID nhém Telegram noi tin nhén duoc gui.

P Dropdown Cho phép chon loai tin nhén can giri cho cac niit “ALL <Ung Dung>"
Button
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3.1.3. Chirc nang cia hé thong

Send Message X
kL i
Choose Group(s): = F
Send Noti
Group 1
Group 2
O Group 3 Send Image
sl
E Choose Message Type: o Send FI|E PDF
7
| N I 2 ..
= | TS || Hinh 5. Mut dropdown ¢ c¢t P dé chon logi tin

Hinh 4. Form dé giri thong tin nhan can giri

Nhom cung cap mét form gitip trich xuét dit liéu tir Google Sheets va gii dén cac uimg dung
nhu Discord, Slack va Telegram theo nhu ciu theo Hinh 4. Ngudi dung c6 thé lya chon tng
dung, sau d6 chon cac nhom cu thé (co thé chon nhiéu nhém cung luc). Tiép theo, ho c6 thé dinh
dang loai tin nhan can giri, gdm thong bao (notify), hinh anh (image), tép PDF. Hé thong s& gii
ty dong tin nhén tuén tu theo danh sach, dam bao khong bo sot bat ky ndi dung nao bé“mg cach
kiém tra trang thai da guri hay chua.

Nguoi dung c6 thé linh hoat chon loai tin nhén thong qua cai nut dang Dropdown mong mudn
nhu Hinh 5 (notify, image, pdf) truc tiép tir cot P trén Google Sheets. Hé thong sé& tu dong xtr Iy
va giri tin nhin dén dung nhom theo dinh dang da chon dam bao quy trinh dién ra nhanh chong
va chinh xac.

3 r © n ' v n

[RESETW All Discord RESET RESET

Hinh 6. Cdc mit giti thong bdo cho toan bo nhém theo ting irng dung va khoi dong lai tién trinh tin nhdn
(Resest)

Céc niit trong Hinh 6 hd tro giri dong bo tat ca cac nhom theo timg loai tmg dung chi véi mot
nat badm. Nguoi dung cé thé linh hoat chon loai tin nhdn mong mudn (notify, image, pdf) truc
tiép tir cot P trén Google Sheets. Hé thong s& tw dong xr 1y va gui tin nhin dén dung nhom theo
dinh dang d3 chon, dam bao quy trinh dién ra nhanh chéng va chinh xac Ngoai ra con c6 thé bdm
nat Reset k& bén dé khoi dong lai tién trinh tin nhan dugc gui di, toan b s€ dugc danh dau trong
checkbox 1a chua dugc giri.

3.1.4. Két qua giri tin nhdn dén cdc nén tang

Hinh 7, 8, 9 1a két qua cua viéc thuc hién chirc ning giri thong bao ty dong dén cac nhom
thong qua cic nén tang Discord, Slack va Telegram. Pay 1a cac chitc niang chinh va quan trong
trong cong cu giri théng bao tw dong dé cai thién hiéu qua trao ddi thong tin trong nhom cho cac
ca nhan hoac doanh nghié¢p.

Két qua khao sat 46 nguoi trén Hinh 10 cho théy duoc mirc do tién loi, tiét kiém thoi gian va
giao dién d& dung lan luot dat & muc 87,5%, 78,1% va 68,8%:; didu d6 ching to cong cu da dap
(g tot cac tidu chi vé tiét kiém thoi gian va tinh tién loi trong qua trinh st dung.

3.1.5. Két qua xir 1y mot s6 16i khi sir dung hé thong

Két qua trinh bay trong Hinh 11 va Hinh 12 cho thiy hé thong canh bao 16i dugc tich hop
trong chuwong trinh hoat dong hiéu qua va truc quan. Co ché giri thong bao 101 dugc thiét ké nham

http://jst.tnu.edu.vn 130 Email: jst@tnu.edu.vn



TNU Journal of Science and Technology 230(07): 126 - 135

giup nguoi dung nhanh chong xac dinh vi tri va nguyén nhén cua céc sai sot trong qua trinh nhap
liéu hodc thao tac véi hé thong.

Hans Seetck's server group_ \\\\ ‘ * :\ rck Q o

Tir ngay 15/01, cong ty sé trién khai chinh sach lam
viéc linh hoat. Ban c6 thé lua chon lam viéc tir xa
hoic tai vin phong, mién la dam bao tién do va hiéu
qua cong viéc. Ban chi can théng bao lich lam viéc
ctia minh cho quan ly tryc tiép trudc thit Sdu méi
tuan. Diéu nay sé gitip quan ly dé dang theo déi va hé
trg ban.

Khao sat ldy y kién sinh vién

group_1 ———
KHAO SAT LAY { KIEN PHAN HOI
group_2 ; CUR SINH VIEN
Phgc vy 891 nght 5ap 00, S61 hoal gilla link Gpe NNA Irudey

group_3 - il €3 61én sina viéa theo hinh MC 030 190 chisa quy
wim hoc 2024 - 2025

66

(®) i sane: 1 ngdy 17710 e nady 3111072820

001 TYONE: Siah vidw thes Winh thdo gde te
chind quy damy hec tal Tredng 831 Boc Su pagm
Thaat pno WS Cal minn

Spidey Bot [APP A9 F
Sinh hoat thdi su, quy su |1l 2024

— THUING BAIHOCSU PAM DON VI THUC MIEN

5 THANH PHO 1O CHI MINH PBONG CONG TAE CRINN TR

'SINH/HOAT,THOI SU/QUY/IV.-"NAM 2023

DOI VOI SINH VIEN KHOA 49, KHOA 48
— &

(© | SearchTam ol i Free (@
Tam ~ q 4t all-new-workspace ®B: o -
& Get 25% off Pro @ Messages [ CompanyHandbook < Files  +
L Offer valid untll Feb 1 E—— New
o mybot A% 3.43 pi Today ~
€ Huddles & Tirngay 15/01, cong ty sé trién khai chinh sich 1am viéc linh hoat. Ban c6 thé lua chon Iam viéc tir xa hoac tai van phong, mién la

dam bao tién d va hiéu qua céng viéc. Ban chi can théng bao lich Iam viéc ctia minh cho quan Iy truc tiép trudc thir Sau méi tuin
Digu nay s& gilip quan ly dé dang theo ddi va hé trg ban.

w Channels
s i i eweasn
x 344 Ocdfs iPE ¥
demo-chatbot
sheet e it oo T st
: l_mm E A Do A a5 0y
social
SINH HOAT.THOI SU QUY. IV.- NAM 2024
Akl chiiels SINH HOAT.THOI SU QUY IV.- NAM 2024

3 001 VOI SINH VIEN KHOA 49, KHOA 48 §
Direct messages

/", Trurdmg H(ra Thién

P, Tam Vu U DA 90U VAN oudc 1E Hoc

SU PHAM LICH 50 VIET NAM HOC
U PHAM BEA LY VAT LY HOC

Dat Tran Hoang you
Invite people

U PHAM TIENG ANl WA MOC
3U PHAM TIENO HGA CONG NONE THONG Tt
S AN TIENG PHAD CONG TAC XA MOV

SU AN TENG TRUNG QUOC OU LeH

Apps
& Bot

n Demo App

s mybot

+ Add apps

Hinh 8. Giao dién sau khi giri thong bao ti dong dén cic nhém trén nén tang Slack
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7 @ Team 3

January 13

Tur ngay 15/01, cdng ty s& trién khai chinh sach lam viéc linh hoat.
Ban c6 thé lua chon lam viéc tir xa hodc tai van phong, mién la dam
bao tién do va hiéu quéa cong viéc. Ban chi can théng béo lich lam
viéc ctia minh cho quan ly truc tiép trude thir Sdu mdi tuan. Digu
nay sé giap quan ly dé dang theo dai va hé trg ban.

@ TR PHO R Cat et
TEHEHIS EAG (S SIHTH VIS THAM GIA
‘%éﬁv?)m{u‘
BIENEOANHUUINGH |
N EVAN] VST DA = K51 &6
—LAN THU X1I

17g00 - 21g00 | Hoi t
ngay 20/12/2024
én loi: udc cdp Gidy chuing nhén tham gi ing. Dc biét, sinh vién c6 bai lugn

68 it 56 g xem XL s tén tham i chung i irac 061 sinh vién gido Trung Doi hoc
Su pham Thanh ph6 H6 Chi Minh va céc Truéing Bai hoc 8 An B

Hinh 9. Giao dién sau khi giri théng bdo ti dong dén cdc nhom trén nén tang Telegram
3.1.5. Thanh Két qua khdo sdt chdt heong cong cu

46 cau tra 1oi

Tién li 40 (87%)

Tiét kiém thai gian 38 (82.6%)

Giao dién dé ding 31 (67.4%)
Bao mat
Khong tién lgi
Khéng tiét kiém thei gian 5 (10,9%)
Giao dién phirc tap 8 (17.4%)
Khéng bdo mat 11 (23.9%)
0 10 20 30 40

Hinh 10. Khdo sdt chdt heong phan mém
3.2. Thdo lugn vé mét sé han ché ciia hé théng giii thong bdo ciia nghién civu nay

Hé¢ thong théng bao nhanh va ty dong dugce xdy dung trén nén tang ctia hé sinh thai Google
két hop véi nhidu cc nén tang tin nhin khéc, viée hd tro quan ly théng tin va giao tiép ndi bo cua
cac ca nhan hodc doanh nghiép. Vi thiét ké don gian va truc quan, cac chic ning didu hudng
tién loi, nguoi dung co thé dé dang sir dung ma khong can céc kién thirc 1ap trinh sdu. Mot diém
ndi bat 1a kha ning quan ly dir liéu cii thong qua cac ham dit lai (reset_notify(), reset_img(),
reset_pdf()). Cac ham cho phép x6a va dit lai dit liéu da xir ly, dam bao tinh gon gang va dé theo
ddi. Cac so do ctia Hinh 1 va Hinh 2 ciing cho thay hé thong van hanh ranh mach va hiéu qua.

Mic du hé thong giri théng bao nhanh da dat duoc nhimg két qua kha quan trong viéc tich hop
v6i mot s6 nén tang phd bién nhu Discord, Slack va Telegram, tuy nhién, hé thong nay van con
ton tai mot s6 gii han nhat dinh.
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4, LAi két néi tdi Discord. Co thé do sai URL ho&c mat mang.

Chi tiét 16i:
Exception: Request failed for http://discord.com returned code 401. Truncated
server response: {"message”: “Invalid Webhook Token*, "code™: 50027} (use

muteHttpExceptions option to examine full response)

Hinh 11. H¢ thong bdo 16i khi c6 Webhook/ChatID ctia <Nén tang> (vi du.: Discord)
bi sai hodc do 16i két néi Internet

A\ Link anh khéng hop 1 hodc file khéng tdn tai.

Exception: Unexpected error while getting the method or property getFileByld
on object DriveApp.

Hinh 12. Hé thong bdo 16i khi sai dinh dang link anh hodc file Pdf

Trude hét, hé thong hién chua hd tro giri thong bao dén cac nén tang nhin tin phd bién khac &
Viét Nam nhu Zalo, Messenger va Google Chat. Nguyén nhan chil yéu dén tir han ché trong viéc
truy cap API chinh thirc hodc sy phire tap trong qua trinh xac thuc va tich hop véi cac dich vu
nay. Viéc thiéu két ndi véi cac nén tang quen thudc voi nguorl dung trong nudc phan nao anh
huéng dén kha ning tmg dung rong rii cta hé thong trong méi trudng doanh nghiép Viét Nam.
Bén canh d6, tinh nang twong tac hai chiéu véi ngudi ding qua chatbot hién van chua dugc trién
khai. Diéu nay déng nghia voi viéc cac thong bao g di chi mang tinh mot chiéu, chua c6 kha
nang phan hoi, giai thich hodc xir Iy thém yéu ciu tir phia nguoi nhén.

Ngoai ra, qua trinh thir nghiém cua hé thong hién tai m6i chi dugc thyc hién trong pham vi
hep véi s6 lugng kich ban ly tuong cho chuong trinh, s nguoi dung han ché va hién tai van that
su con mot sO bat tién trong khau thiét ké giao dién cho ngudi dung d& sur dung. Cac gia dinh vé
diéu kién mang 6n (dinh, dinh dang dir liéu dau vao nhit quan va moi truong hé thong ly tuong
déu chi la nhing yéu té don gian hoa nham phuc vu cho viéc danh gia ban dau. Diéu nay co thé
chua phan 4anh day du hiéu suat va d6 6n dinh cua hé thdng trong cac tinh hudng thuc té phuc tap
hon, nhu khi mang chap chon, dit liéu dau vao bi 181 hodc khi khoi lwong 16n nguoi ding truy cap
dong thoi. Do d6, hé thdng can dugc thir nghiém thém trong nhiing diéu kién thuc té dé danh gia
va cai thién hiéu suat toan dién hon.

3.3. Gidi ddp vé vin dé bdo mgt dit ligu cho nguoi ding

Viéce tich hop véi cac img dung bén ngoai, nhu Slack hay Discord, déu yéu cau nguoi dung s
dung tai khoan Google (Gmail) dé thuc hién xéac thuc va cap quyén. Qua trinh ndy dam bao an
toan va bao mat cho dit liéu ngudi dung, vi moi quyén truy cdp duoc quan Iy thong qua co ché
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xéc thyc va uy quyén do Google cung cap Nguoi dung s& phai chi dong cip quyén trude khi img
dung c6 thé truy cap vao cac dir liéu can thiét. Tuy nhién, toan bd qua trinh xac thuc va cép
quyén nay hoan toan nam trong pham vi kiém soat ciia Google, do d6 chiing ta khong thé tra ciru
hay can thi€p vao céc thong tin x4c thuc ciia ngudi dung.

4. Két luan

Théng qua qua trinh nghién ciru va phat trién cac tinh ning cia cong cu, nhom da thanh cong
trong viéc xay dung mot hé thong thong bao nhanh va tu dong, dap tmg dugc nhu cau quan ly
thong tin mot cach hiéu qua, tiét kiém thoi gian va dong bo hoa cac dir liéu mot cach chinh xac.
Cong cu khong chi giup ngudi dung d& dang quan 1y cac thong bao ma con hd trg tdi wu hoa quy
trinh lam viéc théng qua tw dong héa céac tac vu lap di 1ap lai. Ngoai ra, hé thong con dugc thiét
ké dé dé dang tich hop véi cac tién ich khac trong hé sinh thai ciia Google, nhu Google Sheets,
Google Drive va Google Apps Script, giip m¢ rong kha nang str dung va t6i wu hoa ning suat.
Piéu nay mang lai nhiéu loi ich cho ci ca nhan va doanh nghiép, ddc biét trong viéc giri thong
bao nhanh chong va chinh xac dén cac nén tang khac nhau nhu Discord, Slack va Telegram.

Nhim dap tmg nhu cau ngay cang da dang va néng cao trai nghiém nguoi dung, trong tuong
lai, nhém du dinh s& tiép tuc phat trién thém nhiéu tinh nang bo trg cho cong cu. Mot s6 ¥ tuong
bao gom tich hop thém kha nang phan tich va bao cdo chi tiét vé hiéu suat gui thong bao, bd sung
cac mau thong bao san c6 dé tiét kiém thoi gian tao ndi dung, ciing nhu mo rong két ndi voi cac
nén tang nhu Zalo, Messenger, Google Chat, Mircosoft Teams hodc WhatsApp. Ngoai ra, nhom
cling hudng dén viée cai thién giao dién nguoi dung, ting cudng tinh bao mat va do 6n dinh cia
hé théng, dam bao cong cu khong chi hi€u qua ma con than thién va an toan véi moi ddi tuong
nguoi dung.

Loi cam on

Nhom chung t6i xin chan thanh cam on sy huéng dan cua thdy Luong Tran Ngoc Khiét da hd
trg va dong hanh ciing v6i nhom dé phat trién cong cu trong khudn khd sinh vién nghién ciru khoa
hoc nim hoc 2024-2025. Dong thoi, chiing t6i ciing xin cam on Quy khoa hoc va Cong nghé cua
truong Pai hoc Su pham Thanh phd HO Chi Minh vi da tai trg cho dé tai nghién ctru nay.
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