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ABSTRACT

In this paper, we introduce cloud computing technology and its applications in mobile apps. Specifically, the
application of electronic school report is an electronic service that school uses to provide information to students
or guardians through mobile apps. This paper also presents the technologies and models that use Google FireBase
services in building electronic school report. We provide some comparisons of methods used in management and
training by software companies and also point out the usefulness of using electronic school report apps. The paper
also recommends the use of this technology for management and training at Quy Nhon University.
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TOM TAT

Trong bai bao nay, chiing toi gidi thidu vé cong nghé dién toan dam may va kha ning img dung cia no trong

viéc xay dung cac tmg dung di dong, cu thé 1a tng dung S6 lién lac dién tir, 1a mot dich vu cung cip thong tin tir
cC Xay dung g dung Ong, Cv g dung ac di¢ Ot dich vu cung cap thong

nha trudng t6i sinh vién/phu huynh thong qua tmg dung chay trén cac thiét bi di dong. Bai bao ciing trinh bay mo

hinh, giai phap va k¥ thuat str dung cac dich vu ctia Google Firebase trong xay dung S lién lac dién t. Mot s6 so

sanh vé cac hé thong quan 1y dao tao do cac cong ty phan mém phat trién va Gmg dung chung t6i xay dung, dong

thoi chi ra nhiitng tién ich khi sir dung S6 lién lac dién tir. Bai bao ciing dé xudt viéc trién khai sir dung tmg dung

nay trong pham vi quan ly dao tao tai Truong Pai hoc Quy Nhon.

Tir khéa: S6 lién lac dién tir, Google Firebase, Firebase Cloud Messaging.

1. GIOI THIEU

O cac cép tiéu hoc, phé thong, nha truong,
gia dinh va xa hoi lubn 1a nhimg yéu té co tac
dong lon dén sy phat trién toan dién cta hoc sinh.
Do vay, trong cong tac giao duc luoén doi hoi phai
c6 su phdi hop chit ché giita nha truong va gia
dinh. Hién nay, voi su phét trién ctia cong nghé
thong tin, cac giai phap cong nghé da duoc ap
dung dé tao su két ndi chat chg, xuyén sudt, kip
thoi gitra phu huynh va nha truong vé tinh hinh
hoc tép cua hoc sinh. Chéng han nhu céac ung
dung guri thong tin diém, thong bao vé cho phu
huynh qua tin nhin dién thoai di dong, qua (g
dung trén dién thoai di dong thong minh. Khi [én
dai hoc, su tham gia cua gia dinh vao cong tac
quan 1y dao tao, gido duc khong con nhidu bai
cac em ciing da trudng thanh va co thé chiu trach
nhiém véi chinh minh. Tuy nhién, ciing c6 nhiéu
truong hop phu huynh dén gip nha truong dé hoi
vé tinh hinh hoc tdp cuia con em minh, va cling

‘Tac gid lién hé chinh.
Email: loan180981(@gmail.com

c¢6 nhiéu bat cip xay ra nhu viée cac em di nghi
hoc nhung van nhan tién hoc phi tir gia dinh, cac
em trong dién thoi hoc nhung gia dinh van khong
nhén dugc thong tin...

Ngoai viée ting cudong két ndi giita phu
huynh va sinh vién, viéc truyén thong tir nha
truong, khoa, cac t6 chic Poan - Hoi, c¢b van
hoc tap dén sinh vién ciing can nhanh chong va
thuan tién hon. O hau hét cac truong dai hoc, sinh
vién phai thuong xuyén truy cap vao website cua
truong dé cap nhat thong tin. Didu d6 c6 thé gip
phai mot s6 van dé khi nha truong, Poan - Hoi
can trién khai cac thong bao gép thi cic em s&
khong nhan dugc thong tin mot cach kip thoi.
Nhu vay, yéu cau dat ra 1 can c6 mot giai phap
tong thé gop phan ting cudng su giao tiép gitta
nha truong, phu huynh va sinh vién mét cach
nhanh chong kip thoi.

O bai béo nay, chiing toi trinh bay mot giai
phap 1a xay dung, trién khai g dung S6 lién lac
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dién tr trén cac thiét bi di dong thong minh giai
quyét cac van dé da néu dya trén nén ting dién
toan dam may. Voi su phat trién cua cac cong cu
va dich vu dién toan dam may ngay cang nhiéu
thi viéc ap dung cong nghé dién toan dam may va
dién thoai thong minh vao rng dung S6 lién lac
dién tr s€ mang lai nhiéu loi ich trong viéc tao ra
mot kénh lién lac gitra nha truong voi phu huynh
va sinh vién.
2. CAC SAN PHAM LIEN QUAN

Trén thé gioi cling da c6 nhiéu truong xay
dung cong thong tin lién lac giira phu huynh va
hoc sinh, chiang han nhu PowerSchool for Parents
and Students da danh giai thuong 2017 CODIE
cho “Best Learning Relationship Management
Solution”.” Ung dung nay cho phép phu huynh
xem tinh hinh hoc tdp ctiia con minh, hoc sinh

xem cac thong bao, bai tap, diém...

Dashboard Assignments
Attendance |4
Stan Wall 2]
GPA(S1): 3.53 Schedule
Exp Course ol J Fees/Meals
AP History A
4® Ben MacDoogle 90 Teachers
38) Chamber Singers Activities d
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qay [Heathiz A Email Alerts
Joffrey Morrison 96
Journalism B Live Feed !
4) Danny Indigo 86
38) Open Study Summaries
Steve Accatino
Phys Ed 12 Announcements
1
® Joffrey Morrison
08) Physics A Calendar
Donald Zuker 92
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Heather Smith
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Hinh 1. Ung dung PowerSchool for Parents and
Students

O trong nuoc, phﬁn mém So lién lac dién
tir, mOt san phém hop tac cua B9 gido duc va
dao tao, Vu Gido duc tiéu hoc, Cuc Coéng nghé
thong tin va QI Corporation da dugc ap dung o
nhiéu truong.!

2% 2.1 N thémg biko hoc sinh
G b sin v cho GUCH: (1
© remnwtmg e
Kok [-Chon - ] Lo [~ Ghon - -] G i [~ Ghon - ~|
N 83 A 200 143 umg B
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Mgyl Nose Aah 6032004 0OITHENT A

Zrosoms mrmes e
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Nandnioapin  wosawe corraen e

Hinh 2. M6t chtic nang trong ng dung S6 lién lac
dién tir ciia Cong ty Quang fch

3. GIAI PHAP

DPé giai quyét van dé da néu, chung toi
xay dung mot h¢ thong bao gém hai thanh phan
chinh: (1) Ung dung web quan 1y cic thong bao,
gdm cac thong bao diém, hoc phi hay cac thong
bao khac va (2) Ung dung chay trén dién thoai
thong minh danh cho phu huynh va sinh vién dé
nhan thong tin tir phia nha truong. Vi hé thong
nay, nha truong, cac khoa, td chirc Poan - Hoi,
¢ van hoc tap c6 thé gui thong bao dén sinh
vién, nhom sinh vién hodac phu huynh. Véi ting
dung trén dién thoai, sinh vién, phy huynh c6 thé
xem diém cac hoc ky, cac thong bao mot cach dé
dang, thuan ti¢n va kip thoi.

Khi x4y dung va trién khai hé théng, chiing
toi sir dung dich vu dién toan dam may Firebase
Cloud Messaging clia Google dé giri thong béo,
xdy dung Web API dé giao tiép voi co so dit liéu
va mot sO nén tang cong nghé dé tao ing dung
trén dién thoai di dong, td chire luu trir dit lidu
va ung dung web, cu thé duoc thé thién dudi cac

mod hinh sau:
EEEER

Bang diém Théng bo

Giang vién Can bg

2 @

Web application m W Firebase

Cloud Messaging

Gri thang bio

oo
=
csbL REST " 4
Giri/Cap nhat Token St ibn
Phy huynh
APl =

Web API

M@i truding Server

Hinh 3. M5 hinh tng dung S6 lién lac dién tir
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Trong mo hinh trén, can bd/giang vién la
nhitng ngudi sir dung truc tiép ung dung Web
(dugc viét v6i ASPNET Core) dé gui thong
béo, thuc hién tai dit liéu diém 1én hé thong. Phu
huynh/sinh vién nhén thong bao trén ting dung
di dong. Mot Web API dugc st dung cho phép
tmg dung trén thiét bj di dong cua phu huynh/
sinh vién giri Token (ma dang ky) vé luu trit trén
co s dir liéu cua hé thong. Token két hop véi
thong tin ma sinh vién, ma phy huynh giup dinh
danh dugc phu huynh/sinh vién va thiét bi di
dong ma ho dang su dung. Token duoc cép khi
phu huynh/sinh vién lan dau ding nhap vao hé
thdng, né duoc sinh ra va cip bi Firebase Cloud
Messaging - Google. Chung t6i xay dung mot co
so dir liéu cho viéc luu trir cac thong bao, bang
diém cua sinh vién ciing nhu cac Token tuong
tmg voi cac thiét bi di dong co két ndi voi hé
thong. Trong tuong lai, Web API s& duoc bd sung
thém chtrc ning cho phép tai dir liéu diém lén
hé théng mot cach ty dong tir cac hé théng phﬁn
mém quén 1y dio tao khac trong nha truong.

Phan bén dudi chung toi gidi thiéu tong
quan vé cac dich vu nén tang ciia Google Firebase
va trinh bay chi tiét viec ap dung dich vu Firebase
Cloud Messaging - Google trong hé thdng S
lién lac dién tur.

3.1. Cac dich vu ctiia Google Firebase

Firebase 1a mot nén tang tmg dung di dong
va web voi cac cong cu va ha t?mg duoc thiét ké
dé hd tro xay dung cac tng dung chat luong cao.
Thay vi truc tiép cung cap cac tmg dung, Google
cung cap cac dich vu nén tang dé xay dung tng
dung cling nhu hd trg toi uu hoa, t6i da hoa cho
ung dung.

|

=
frS
=
®
E
&

Hinh 4. M5 hinh kién trac cua Google Firebase

Firebase 13 su két hop giita nén tang dam
may véi hé théng may chi cuc ky manh mé, cung
cap cho chung ta nhitng API don gian, thuén tién
va da nén tang. Cu thé, Google Firebase cung cip
nhiing chirc nang chinh sau:

- Realtime Database (Co s¢ dir liéu thoi
gian thyc): Firebase luu triv dit li¢u dudi dang
JSON va thuc hién dong bo dir liéu toi tat ca cac
may khach theo thoi gian thyc.

- Firebase Authentication (Hé thdng xéc
thyuc ctia Firebase): voi Firebase ta co thé d& dang
tich hop cac cong nghé xac thuc cua Google,
Facebook, Twitter,... hodac mot hé théng xac thuc
nic danh vao trong tmg dung & bat ky nén tang
nao nhu Android, 10S hoac Web.

- Firebase Hosting: gitp cho viéc trién
khai mot g dung web nhanh chéng dé dang véi
hé théng Firebase, va cac dur liéu s€ duoc luu trir
dam may dong thoi dugc bao mat thong qua giao
thirc truy cap SSL.

- Firebase Cloud Messaging (FCM): la
mot dich vu da nén tang cho phép truyén tin nhan/
thong bao gitra cac ing dung trén may chu va céac
tmg dung trén may khach (tng dung trén thiét bi
di dong hoac web). FCM ciing cho phép cac trng
dung trén may khach gui nguoc goi tin 1é€n cac
ung dung trén may chu (Upstream messaging).

Theo IBM, dién toan dam may la viéc cung
cap tai nguyén may tinh cho ngudi dung tiy theo
muc dich str dung thong qua két ndi Internet. Tai
nguyén may tinh d6 c6 thé 1a phan cimg, phan
mém, ha t?mg mang... Ching t6i lya chon dich
vu Firebase Cloud Messaging - Google trong
giai phap xay dung tng dung S6 lién lac dién tir
dé tan dung cac thé manh ma nén tang ddam may
mang lai, chéng han nhu véi dich vu nay, chung
ta khong can quan tim t6i viéc van hanh, bao tri
co so ha tﬁng, hé théng may chu, co s¢ di liéu,
két ndi mang, cho dén viéc luu tri tin nhan, quan
ly hang doi tin nhian hay cac k¥ thuat khac dé
day tin nhan hang loat dén céac thiét bi di dong
ctia nguoi dung cudi. Di nhién bén trong cac dam
may nay 1a nhiing co s ha tang phtc tap duoc
duy tri boi nha cung cap dich vu dé dam bao céac
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tinh ning nhu kha ning sin sang cao, an ninh va
chét lugng, mirc d§ an toan, tin cdy cao.> Theo
[1], thong qua dién toan ddm may, cac co so giao
duc sé& giai quyét dugc bai toan vé xay dung co s&
ha ting, phan mém ciing nhu viéc luu trit dit ligu.
3.2. Dich vu Firebase Cloud Messaging trong
hé thong S6 lién lac dién tir

Mo hinh téng quan vé hoat dong cua dich
vu Firebase Cloud Messaging - Google dugc thé
hién trong hinh sau:

Notifications
Console GUI

Firebase Cloud
Messaging

Client App

App Server

Hinh 5. M6 hinh Firebase Cloud Messaging

Thong thuong FCM s& gui tin nhin dén
méy khach ngay khi c¢6 yéu cau. Tuy nhién, trong
mot sé truong hgp FCM phai tri hodn viéc giri
tin, vi du nhu khi thiét bi di dong ctia ngudi ding
chua dugc bat, hodc ngit két ndi mang, khi do
FCM s& luu trit tin nhin trong co so dit lidu cua
ho dé guri lai sau d6. Thoi gian luu trit t8i da cho
mot tin nhn (lifespan of a message) 1a 28 ngay.

Chung t6i da x4y dung hé thong S6 lién lac
dién tir dua trén mo hinh guri thong bao cia FCM
nhu hinh bén dudi:

= 2
[+ —— B wesige
[+ — |

App Server

Firebase Cloud Messaging

=0

Phu huynh

Store Message Display Message

Hinh 6. Firebase Cloud Messaging trong hé thong S6
lién lac dién tur

Khi mudn guri théng bao dén cho cac may
di dong cua sinh vién/phu huynh (goi la may

khach), mot tng dung web trén may chu s€ guri
thong bao dén cho FCM. Néu méy sinh vién/phu
huynh duoc két nbi, FCM s& chuyén tiép thong
bao dén ung dung trén may khach. Nguoc lai,
FCM s¢€ Iuu trit thong bao vao hang doi va s€ guri
lai sau khi c6 thé.

DPé FCM c¢6 thé giri thong bao dén chinh
Xac cic may sinh vién/phy huynh thi ngay lan
khoi dong ung dung dau tién, ing dung s& gui
mdt goi tin dang ky véi FCM dé nhan ma ding
ky (Registration Token). Chung t6i luu trir ma
dang ky nay tuong img véi moi ma sinh vién/ma
phu huynh dé thuc hién giri thong bao chinh xac
dén d6i twong nhan.

Qua trinh dang ky véi FCM va luu trir ma

dang ky vao co so dir li€u dugoc mo ta nhu hinh
bén dudi:

Register with
FCM
A Sender 10, AP Ky, App 0
Send
Registration -
e
1o Server
REST API v
Clowt” o Client Ap Database
Cloud font App
Messaging RE%!::::Qn

Hinh 7. Pang ky vo1 FCM va luu trit ma dang ky vao
co so dir liéu

e Budce I: Ung dung trén dién thoai cua
sinh vién/phu huynh khoi dong lan dau tién, s&
guri yéu cau dang ky véi FCM.

e Buoc 2: FCM gui ma dang ky
(Registration Token, con dugc goi 1a Instance 1D
Token) vé cho tng dung.

e Budc 3: Ung dung giri ma dang ky nhan
dugc 1én may chu thong qua REST API va luu
trir vao co so dir liéu.

Khi sinh vién/phy huynh khéng mudn
nhan thong bao nita (ding xuat khoi tmg dung),
mot godi tin s€ dugc tng dung gui [én may chu
b4o x6a mi dang ky nay di. Néu sinh vién/phu
huynh go cai dat ing dung hodc xda dir li¢u ung
dung, FCM s¢& phat hi¢n va bao cho may chu xo6a
ma dang ky.
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4. MOT SO CHUC NANG CHINH CUA HE :
THONG o 5 s b
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bi di dong

102 | Tap chi Khoa hoc - Truong Dai hoc Quy Nhon, 2019, 13(3), 97-103



SCIENCE

QUY NHON UNIVERSITY

5. KET LUAN VA HUONG PHAT TRIEN

Trong bai bao nay, chung t6i da trinh bay
md hinh xay dung hé thong S6 lién lac dién ti,
st dung dich vu Firebase Cloud Messaging cua
Google dé giri théng bao hang loat. Viéc sir dung
dich vu nay gitip giam chi phi so v6i cac hé thong
thong bao qua SMS. Pong thoi, no gitip nha trudong
c6 thé thong bao nhiéu loai théng tin hon, ching
han bang diém, hinh anh, video, lién két web. ..

Véi dich vu S6 lién lac dién tir duoc cac
cong ty phan mém hodc cac dich vu vién thong
cung cap & cac truong phd thong thi phu huynh
phai tra mot khoan phi tir 40.000 - 110.000 dong/
g6i/ndm."® Néu trién khai ung dung ching toi
xay dung tai Truong Pai hoc Quy Nhon thi nha
truong chi tén chi phi thué may chu hang nam,
sinh vién va phu huynh c6 thé s& khong t6n phi
khi st dung dich vu.

Hé théng S6 lién lac dién tir co thé phat
trién mo rong theo hudng hd trg cong tac quan 1y,
dao tao, nhu cho phép cac 16p trudng thong tin
vé diém danh, diém rén luyén... cho ¢ vén hoc
tap, thong bao cac van dé lién quan dén co so vt
chat mot cach kip thoi 1én nha trudng... Pdng
thoi, hé thong nhu mot cong thong tin dién ti,
noi ma sinh vién/phu huynh cé thé xem cac tin
tirc vé nha truong mot cach nhanh nhit ngay trén
thiét bi di dong ctia minh. Dé hién thuc dugc dicu
nay, chung t6i dua ra hai gidi phap: hoac la can
bo tai dir liéu vao hé thé)ng mot cach thu cong,
hodc la thyc hién ty dong thong qua mdt dich vu
web (Web API). Viéc cap nhat diém vao hé thong
cling nén dugc thyc hién ty dong, cho phép cac

hé théng quan 1y khéac trong nha truong nhu hé
thong quan 1y diém, quan 1y dao tao tin chi dang
san co o thé tuong tac, lam viéc v6i hé thong S6
lién lac dién ttr.
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