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Hién nay, Khoa Cong nghé théng tin (CNTT) Trwéng Pai hoc Kinh té - Ky thuat Céng nghiép
dang st dung hé thdng website xay dwng trén nén tdng ma ngudén mé laravel PHP. Y tuwéng
clia ching t6i muén xay dwng mét cdng théng tin dién tlr chay song song hé théng website
cta khoa. Nguwdi dung cé thé duyét web trén cac thiét bi s dung hé diéu hanh khac nhau
nhw Android, IOS, Windows phone. Trong bai bao nay ching tdi nghién ctru kién tric mobile
web service, sau doé tich hop RESFul web service, str dung lap trinh react native, xay dwng
hé théng web Khoa CNTT thiét bi da nén tang véi day du chirc ndng: gi¢i thiéu khoa, dao
tao, tra ctru thong tin sinh vién, tra ctru lich thi, lich day, lwong gidng vién. Céac théng tin nay
dwoc cap nhat lién tuc tlr cac hé théng web cla truwéng va khoa.

REACT NATIVE, mobile web service, RESTful, JSON.

Currently, the Faculty of Information Technology of UNETI is using a website system built on
the open source laravel PHP platform. Our idea is building an Web portal runs parallel with
the department's website system. Users can browse the web on devices using different
Operating Systems such as Android, I0S, Windows Phone. In this paper, we study mobile
web service architecture, then integrate RESFul web service, use React Native
programming, building web system running on multi-platform device with many functions:
introduce the department, training, look up student information, look up exam schedules,
teaching schedule, lecturer salary. This information is constantly updated from web system
of faculity and UNETI.

REACT NATIVE, mobile web service, RESTful, JSON.

1.GIO THIEU

Cac thiét bi di dong (dién thoai thdng minh va
thiét bi cam tay) duoc xem la cac thiét bi han
ché tai nguyén va khdng phu hop dé st dung
dich vu internet. Cac nha thiét ké di dong ludn
tap trung Mo rong nang cip phan cung: ting
dung luong bo nhd, taing cuong kha nang tinh
toan, dong thoi cai thién hiéu suat cac ung
dung di dong. Sy tach biét gitra giao dién
ngudi dung va dich vu logic dugc cung cap

bai Web Service 1a co hoi maéi mang lai dich
vu internet cho céc thiét bi di dong. Cac ung
dung chay trén thiét bi di dong, théng qua
Web Service, ¢6 thé thich nghi véi kha ning
han ché cua ting thiét bi.

Pé tich hop céc cdng nghé Web Service vao
cac thiét bi di dong tao thanh kién trac Mobile
Web Service t6i wu, dép ang nhu cau nguoi st
dung, can quan tam dén tinh chat ché& cua thiét
bi ndy va hé thong truyén thong di dong. Veé

TAP CHi KHOA HQOC & CONG NGHE . SO 27 - 2021

25



KHOA HOC - CONG NGHE

co ban, Web Service dugc chia thanh hai loai
chinh: RESTful va SOAP based Web Service
[1]. Su phan chia nay dua trén kiéu kién trdc
sir dung dé thuc hién cong nghé.

_~" REQUEST (get/post)

/ http://bigcomputer.abe. con/WebObSe rvices/GetEmployee? id=123456789

-~

RESPONSE
~wm ment

My g
B¥ Microsoft

ORACLE

Database Server

Hinh 1. Web service cho trng dung da lép

SOAP viét tit cua Simple Object Access
Protocol - giao thirc truy cap ddi tugng don
gian - day 1a cong nghé hudng dbi tuong, dinh
nghia cic giao thirc dung dé trao ddi théng
diép dya trén XML. Nam 2000 Fieding cho ra
doi nguyén ly REST. REST-Representational
State Transfer - cong nghé hudng tai nguyén,
chira mot tap cac chuan thiét ké, dinh nghia
cach thirc dic biét sir dung cac chuan web nhu
HTTP va URIL REST da tr¢ thanh cong nghé
thuc thi pho bién dé phét trién Web Service.
REST trién khai doc lap, don gian, gon nhe,
kha ning twong tac cao va gan nhu thay thé
SOAP. Trong bai bao nay chung téi gidgi thiéu
mot s6 khai niém Web Service, so sanh XML
v6i JSON, so sanh hai cong nghé thiét ké Web
Service: SOAP based va RESTful. Nghién
ctru, lva chon Kkién trac mobile web service,
dé xuat md hinh hé théng, mé hinh ung dung
4p dung xay dung hé thdng web quang cao
Khoa CNTT trén nén tang Android, phuc vu
nhu cau tra ctu thdng tin sinh vién, thong tin
tuyén sinh, quang cdo Khoa CNTT, lich cé
nhan giang vién,...

2. MOT SO KHAI NIEM

Khéi niém 2.1

Web service (dich vu web) la phuong thic
trao ddi gitra hai hay nhiéu thiét bj dién tir trén
moi truong Word Wide Web. Dich vu web “la
mot hé thong phan mém duoc thiét ké dé hd
trg giao tiép may véi may trén mang”, noé
cung cip thong tin thd, khd hiéu véi nguoi
dung, chinh vi vay duoc st dung bai ting tng
dung. Cac ung dung s& ché bién dit liéu tho
trugc khi  tra vé cho ngudi dung cudi. Cac
hé théng khac co thé giao tiép voi Web
Service bang cach st dung tin hiéu SOAP, két
hop v6i HTTP va XML hoac JSON. Web
Service la nén tang trung gian va thuong dudi
dang text, ¢ thé phat trién, chay va truy cap
dua trén cong ngh¢ phuc tap.

Phén loai theo cach sir dung: Web service st
dung may chu ¢ dinh va duoc tiéu thu bai
may tram goi la Station Web Service, trong
khi d6 cac dich vu dugc tiéu thu bai thiét bi
mobile goi la Mobile Web Service.

Mobile Web Service dugc trién khai trén thiét
bi di dong qua moi trrong mang khong day da
giai quyét dugc nhirng thach thic Ion vé han
ché tai nguyén va dic tinh truy cap bing
thong khong day. Nhiing thach thic nay tong
két lai nhu sau:

Han ché tai nguyén: Véan dé rang buoc tai
nguyén trén mobile 12 han ché man hinh hién
thi.

Két nbi gian doan: CAc thiét bi di dong thuong
xuyén thay doi thao tac thuc hién trén mang
va két qua 1a bat ky dich vu nao ciing c6 thé
tré nén tam thoi khong tiép can duoc. Diéu
nay dat ra mét thach thac Ion cho viéc cung
cap céc dich vu web tin cay trong méi trudng
mang khong dy thay ddi lién tuc.

Tinh dia chi: Thiét bi di dong ludn thay doi
diém gan két vao mang khi chung dinh vi lai.
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Kha nang md rong: Mobile Web Service
khong thuc hién tét trong truong hop c6 su
tuong tranh truy cap dich vu web.

Tai nguyén khong ddng nhat: Viéc cung cap
mot dich vu web mobile thuc hién doc lap va
xuyén sudt 1a mot van dé phic tap.

Web services

Frameworks/
Middleware

REST-based

SOAP-basad

Nan-samantic ‘

Hinh 2. Téng quan Web service
Khai niém 2.2
JSON (Java Script Object Notation) [1]

Trong nhitng nim gan day, mot dinh dang trao
ddi dir lieu moi duoc dua vao sir dung phd
bién, d6 1a JSON (Java Script Object
Notation), ddy 1a mot chuan mo dé biéu dién
dir liéu trén Web, sir dung text-based dé biéu
dién dir liéu va s dung cac ki tu nhu cip
ngoac "[{]}", ddu *:" va du ",”. Dit lidu duoc
biéu dién sir dung céc cap key-value [1].

JSON c6 dic tinh nhe, sir dung text dé mé ta,
trao d6i dir liéu doc 1ap ngdn ngit. JSON dinh
nghia mot tap hop cac luat cd cau trdc cho
viéc biéu dién dir liéu trén di dong.

Cau tric cua JSON: la mot dinh dang théng
diép tron 1an, chira nhiéu cau tric dir liéu khac
nhau nhu: integer, objects, boolean.

1
<
“capitalCity”:"Berlin”™,
“officialLanguage”: "German”,
“Geography™:
1
TArea”:"137,847 sqml”,
“timeZone”:"CET (UTC+1)"

¥

L

¥ Chiéu dai noi dung: 123 Byte

Hinh 3. Pinh dang JSON

<capitalCity >Berlin</capita
<officialLanguage>German</offiaalLan
<Geography >
<Area>137,847 sq ml</Area>
<timeZone>CET (UTC+1)</timeZon
</Geography>

Chiéu dai noi dung: 172 Byte

Hinh 4. Binh dang XML

Qua hinh 3, hinh 4, cho thiy dinh dang dit liéu
JSON c6 chiéu dai noi dung nho hon 28.5%
so v&i XML. Ly do cua su sai khac nay do lap
lai noi dung trong mé ta XML, vi du can thém
7 byte ¢ mo ta tir “Germany”. Diéu nay gay
tiéu ton bo nho, tang thoi gian xir Iy, va khdng
phi hop véi thiét bi di dong han ché tai
nguyén.

Khai niém 2.3

Web service tuan thu kién tric SOAP va giao
thac SOAP goi la SOAP Based Web service.
Web service xay dung trén nguyén ly REST

goi la Restful Web Service. So sanh gitra hai
cong nghé nay nhu sau:

SOAP based: Puoc thiét ké dé thuc hién cac
tuong tic v4i cac hé thong tir xa. Trong thiét
ké nay cac nha cung cip dich vy va khach
hang can thiét 1ap mot sy hiéu biét chung cua
cu phéap dich vu va céc thao tac thuc hién.
Moi web service soap based ¢ giao dién
riéng va dugc mo ta boi Web Services
Description Language (WSDL). Su dung
XML dé truyén thong diép. Piém manh cua
giao thac truyén thong diép nay la co kha
ning lam viéc trong moi trudng khong dong
nhat va doc 1ap thiét bi. Tuy nhién ton tai mot
sb han ché:

a) Phuc tap: Dé trién khai dich vu SOAPbased
can nhiéu kinh nghiém do do phuc tap giao
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thirc. Thém vao d6 cac yéu cau dugc viét bang
ngdn ngir tw nhién gay mat thoi gian, khéng
phU hop véi su han ché tai nguyén cua thiét bi
di dong.

b) Kha nang truy cap va giao dién han ché.

¢) Kha ning twong tac kém: Moi web service
cd giao di¢n riéng.

Rest based [2]: RESTful Web Service
(RESTful web API) 1a web API sit dung
HTTP xay dung trén kién trdc REST. Restful
web service thu hut dugc su quan tadm tir cong
ddng web do don gian, linh hoat va kha ning
twong tac cao. Cac dich vu thiét ké theo
hudng nay khai thac tai nguyén web qua dia
chi URI duy nhat. Nguoi dung truy cap tai
nguyén théng qua URIL Hudng tiép can nay
phu hop Vi cac thiét bi di dong, né tach biét
giao dién nguoi dung véi luu trir dir liéu
dong thoi cai tién su linh hoat caa giao dién
trén cac nén tang khac nhau va don gian hoa
cac thanh phan server bang cach chuyén
chang thanh phi trang thai. RESTful Web
Service nhe, dé ma rong va bao tri, dua ra tai
nguyén thdng qua URI va st dung 4 phuong
thic cia HTTP dé tao, khéi phuc, cap nhat,
x06a tai nguyén. [4]

REST API

Design e ===
By [il=—

o |

=]

O .
DB data

n
GET  ftasks/{id} - display a task by ID
PUT ftasks/{id] - update a task by ID
DELETE /tasks/{id] - delete a task by ID

Client

Hinh 5. Co ché REST API
Mot sé loi ich cua cdng nghé nay nhu sau:
Tinh twong tac: RESTful ké thira tinh twong
tac cia HTTP.
Tinh dinh dia chi: M&i ngudn tai nguyén co
dia chi URI duy nhat va nguoi ding c6 thé lay

thdng qua két ndi gitra cac tai nguyén.

Phi trang thai: Nhirng yéu cau trong tiép can
RESTful 1a doc lap.

Giao dién duy nhat: Hai may khach HTTP bat
ky c6 thé giao tiép truc tiép véi nhau ma
khéng can cdu hinh dic biét ndo. Trai lai
SOAP can ca hai bén server va client phai
ddng y va théng nhit chung mét sé phuong
thiec, kiéu dir liéu va mo hinh dinh dia chi.

Bang 1. So sanh gitra SOAP-based va REST-based

Pac tinh | SOAP based REST based

Kién tric | Hudng dich vu | Hudng tai nguyén

Giao thic | Bét ky HTTP

Mo ta WSDL Khong theo
chuan

M6 hinh | An Hién

dir liéu

Biéu dién | XML XML, JSON

dir liéu

An toan Duvatréndich | Duatrén HTTP

vu web

3. KIEN TRUC MOBILE WEB SERVICE
[21[3]

3.1. Kién tric Proxy-based

Pay 1a kién trdc dé tiép can nhat, tranh dugc
nhiéu thach thirc vé viéc ddi miat voi su thuc
thi web service trong diéu kién rang buoc tai
nguyén. Proxy thuong la mot may high-end
duoc gan ¢b dinh véi mot mang. Tu do veé ly
thuyét né c6 bang thong khong gisi han dé
giam thiéu viéc sir dung bing thong trong
thiét bi di dong, dii nang lyc xir 1y dé giam tai
céc thiét bi han ché tai nguyén va thuc hién
qua trinh str dung tai nguyén chuyén sau.

Pong thoi phuc vu di dong trong trudong hop
ngat két ndi va dap ang nhu cau truy cap cao
trong khi van duy tri do tré hop ly. Trong kién
tric nay chua thiét bi mobile hosting Web
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service két ndi véi may high-end déng vai trd
nhu mot proxy. Proxy biéu dién diém cudi cua
web service toi may khach. Kién tric nay giai
quyét nhiéu van d thach thirc lién quan dén
mobile web service, vi du: Proxy c6 kha ning
luu trr 160, phuc vu mot lugng lén cac may
client lién tuc. N6 ciing giai quyét tinh khong
ddng nhét cua cac thiét bi di dong khéc nhau.

Mobile
MNetwork

Communications

Service
reguester

Surrogate/
Proxy

Hinh 6. Kién trac proxy-based

3.2. Kién truc P2P

Pay 1a kién tric phan tan. Kién tric nay dya
trén co ché quang cao mang P2P-Peer to peer-
dé xuat ban va khai thac web service. Co ché
nay quan ly tinh di dong cua cic node, quan ly
vi tri va rang budc théng tin cua web service.

Mobile
| Natwark

P2P avarlay natwark

! imercommunicasans = {publish, disoaver, cammunicats)

T P2P-tased T
Hybrid Arch tacturs T

Hinh 7. Kién trac P2P

3.3. Kién trac bt déi xirng

Kién trac nay dugc thiét ké dac biét vai muc
dich tuong tac cac dich vu mobile c6 chu ky
séng dai, cho phép cac dich vy chay khéng
ddng bo va doc l1ap. Trong kién trdc nay client

yéu cau dich vu va chd phan hoi ma khang
khoa thiét bj trong sudt thoi gian thuc hién.
Phan hdi duoc giri dén bat ky khi nao né sin
sang.

Mobile
Network

i

4 S

Communications
Sariioa

prosicer

i

T

Hinh 8. Kién trac bat déi xirng

4. XAY DU'NG CONG THONG TIN DBIEN TU
KHOA CONG NGHE THONG TIN TREN
THIET BINEN TANG

4.1. Xay dwng hé théng

Y twéng: Xay dung hé théng web trén thiét bi
da nén tang chay song song véi web cua khoa.
Nguoi dung su dung dién thoai Android,
Iphone dé duyét web va tra ctru thong tin.

Trong 3 kién tric mobile web service trinh
bay trén, ching tdi lwa chon kién tric
proxy-based, dua vao xdy dung hé thdng
mobile web phu hgp vai hién trang co so vat
chat tai Khoa CNTT. D& xuat giai phap tich
hop module Restful web service trén kién tric
proxy-based, nhan tham sé tir thiét bi di dong,
thuc hién yéu cau dich vu va tra vé két qua
cho thiét bi di dong dudi dang dir liéu JSON,
loai bo quéa trinh xir Iy XML nang trén thiét bi
di dong, hé théng luon dam bao yéu cau truy
cap thong tin lién tuc.

Yéu cau phan cing, phan mém: V& phan
cing ching toi st dung méy chu cai hé diéu
hanh Ubuntu Server 16.04. Vé phan mém: St
dung lap trinh java tao module Restful
webservice, module nay tich hop trén may
cha cia khoa. Y nghia ciia module nay dung
dé lay thdng tin tir web nha truong, chuyén vé
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dang JSON. Sau d6 dé dua dir liéu JSON hién
thi 1én mobile, chung téi dung céng nghé lap
trinh react native ra di nam 2015 [5]. V& ban
chat dung React lap trinh tao fle dinh dang
(.apk cho android hoac .ipa cho ios). Nguoi
dung cai dat cac file nay Ién thiét bi da nén
tang, khi chay tng dung sé& thuc hién két ndi
khong day, truy cap dén may chu dat tai khoa
CNTT, sir dung may cha véi cau hinh (bd xi
ly Core i7-9700K, CPU@ 3.6 Hz, RAM 32
GB, 2Card GPU, 16 GB), dap tmg duoc mot
luong lén nguoi dung truy cap web, dir liéu
duoc cap nhat lién tyc.

4.2.Thwe nghiém va két qua

Chung t6i xay dung hoan chinh hé théng web
Khoa CNTT trén thiét bi da nén tang véi mot
s6 chire nang chinh sau: Muc gidi thiéu khoa
bao gom co cau t6 chirc, doi ngii giang vién.
Muc théng tin dao tao khoa, bao gom: GiGi
thiéu chuan dau ra, gioi thiéu chuong trinh
dao tao cao diang va dai hoc nganh CNTT.
Muc tra ctu thong tin sinh vién, ching t6i da
ther nghiém, c6 thé tra ciru thong tin sinh vién
toan truong tir khda 1 dén khoa 13 nhu: xem
diém cac mén hoc cua nam hoc, xem lich hoc,
lich thi, cong ng... Muc tra ctu théng tin
giang vién, tra ctru dugc thong tin cac giang
vién dang cong tac tai Truong Pai hoc Kinh té
- Ky thuat Cong nghiép. Giang vién dang
nhap bang tai khoan egov ca nhan s& xem
dugc lich giang day, lich coi thi, tién luong.

@

khoacntt.uneti.edu.vn

@

RESTH}I Web daotao.uneti.edu.vn

sarfice

. &

egov.uneti.edu.vn

Moblie Client

Hinh 9. M6 hinh hé théng mobile web service IT
UNETI

M6t sé hinh anh giao dién:

UNETI

16:55 @ 4 @ N

1im kiem Q

noi bat Tin tde - sy kién

; Thong bao k& hoach bao cao két
e Qua nghiém thu dé tai nghién c...
15/06/2020

5 Lé két nap dang vién mdi cua chi
.{ bo khoa Cong nghé théng tin
29/05/2020

B& mac dot khao sat chinh thic
danh gia ngoai chuong trinh da...
28/06/2020

Khai mac dot khao sat chinh
#i==  thie phuc vy danh gia ngoai ch...
22/05/2020

.. Doan chuyén gia danh gia ngoai
chuong trinh dao tao dén khao ...
. 10/06/2020

Thu Thay Hiéu trudng TS.Tran
!_‘T.‘}_—_, Hoang Long guii Can b, Giang ...
—13/04/2020

" o m

Q10 sos0d

B Gk o thding tin

a.Giao dién trang chu

Hinh 10. Giao dién hién thij tin tirc

PTE

Thang tin sinh vién

Ho tén: BUI VAN HOANG

Ma SV: 16103100468

Tinh trang: Dang hoc

Gidi tinh: Nam

Ngay vao trutmg: 13/09/201
| dn:_AH Tin 10A5 HN

U\
0 —
L

KET QUAHQC TAP LICH HOC
LICHTHI CONG NO

b. Giao dién tin turc

€ Lichhoc

07-04-2020

Tiet1->3

010100129005 - Tran Quéc Hoan:
Ky thuat mé phéng (Ly thuyét: 45 tiét)
Dia diém: HA9.202

07-04-2020

Tiét4->6

010100129105 - Vii M§ Hanh:
Khai pha dir ligu (Ly thuy@t: 45 tiét)
Dia diém: HA9.202

2(2018-2019) -

Thir 2 (24-06-2019)

Tiét 8-> 9 (90)

0101001326 - DHTITOATHN:
An toan théng tin (Ty luan)

Pja diém: HAB.403 -
Loai thi: Cui ky - nhém : 9

Thir 6 ( 21-06-2019)

Tiét 8-> 9 (60)

0101000170 - DHTIT0ATHN:
Lap trinh .NET (Tv luén)

Dia digm: HA9.T6.PM3 -
Loai thi: Cudi ky - nhom : 9

Thir 4 ( 19-06-2019 )

c. Lich hoc

d. Lich thi

Hinh 11. Giao dién dang nhap sinh vién
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4. KET LUAN JSON phia mobile bing react native, xay
Qua nghién ctu vé kién tric mobile web  dung hoan chinh ang dung web chay trén thiét
service, cac van dé xu 1y dir lidu trong didu  bi da nén ting. Ung dung nay ngoai chic
kién rang budc tai nguyén, ching t6i d& xudt  nang truyén tai tin tac, con to hop nhiéu tinh
moé hinh hé thdng, tich hop module Restful — nang danh cho sinh vién, giang vién.

Web Service phia server, két hop xir ly dit liéu
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