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Truwong Pai hoc Kinh té - Ky thudt Céng nghiép

Ngay nay cac thiét bi di dong, dic biét cac thiét bi sir dung Android dang dugc sir dung nhu thiét
bi tiéu thy Web. Tuy nhién khi sir dung di dong dé duyét Web gip nhiéu van dé: rang budc tai
nguyén, man hinh nho, dung luong bd nhé thap, sir dung két nbi khong day. Vay lay dir liéu thé
nao, luu trit, biéu dién ra sao, xdy dyng mot hé thong truyén tai thong tin dén ngudi ding 1a mot
van dé phirc tap va khé khan trong qua trinh thuc thi. Dé xay dung Web thuong st dung hai loai
web service: SOAP hoidc RESTful. Trong bai bao ndy chiing toi nghién ctru kién triic mobile web
service, sau d6 tich hop RESFul web service, xdy dung hé théng web quang ba khoa Cong Nghé

Thong Tin trén dién thoai Android.

Tw khoa: ANDROID; dich vu web di dong; RESTful; JSON

MO DAU

Céc thiét bi di dong (dién thoai thong minh va
thiét bi cam tay) dugc xem 14 cac thiét bi han
ché tai nguyén va khong phu hop dé sir dung
dich vu internet. Cc nha thiét ké di dong ludn
tap trung mé rong nang cap phan cung:ting
dung lugng bd nho, ting cudng kha nang tinh
toan, dong thoi cai thién hiéu suit cic tng
dung di dong. Su tach biét gita giao dién
ngudi dung va dich vu logic dugc cung cip
bdi Web Service la co hdi mdi mang lai dich
vu internet cho cac thiét bi di dong. Céac ung
dung chay trén thiét bi di dong, thong qua
Web Service, ¢6 thé thich nghi voi kha ning
han ché cua ting thiét bi.

~* REQUEST (get/post)

>~/

Database Server

Hinh 1. Web service cho g dung da l6p
Dé tich hop cac cong nghé Web Service vao
cac thiét bi di dong tao thanh kién trac Mobile
Web Service tdi wu, ddp tmg nhu cau ngudi

* Tel: 0942 160880, Email: Itthieu@uneti.edu.vn

sir dung, can quan tim dén tinh chit ch& cua
thiét bi nay va hé thong truyén thong di dong.
Vé 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 triic str dung dé thuc hién cong nghé.

SOAP viét tit ciia Simple Object Access
Protocol- giao thirc truy cap dbi tugng don
gian- day 1a cong nghé huéng dbi tuong, dinh
nghia cic giao thic dung dé trao d6i thong
diép dua trén XML. Nam 2000 Fieding cho ra
doi nguyén Iy REST. REST-Representational
State Transfer - cong nghé hudng tai nguyén,
chtira mot tap cac chuan thiét ké, dinh nghia
cach thuc dac biét st dung cac chuén web
nhu HTTP va URIL REST da tr¢ thanh cong
nghé thuc thi phd bién dé phat triéen Web
Service. REST trién khai doc lap, don gian,
gon nhe, kha ning tuong tic cao va gan nhur
thay thé SOAP. Trong bai bao nay chung toi
gidi thidu mot sé khai niém Web Service, so
sdnh XML v&i JSON, so sanh hai cong nghé
thiét ké Web Service: SOAP based va
RESTful. Nghién ctru, luya chon kién trac
mobile web service, dé& xuit md hinh hé
thong, mo hinh tng dung xiy dung hé thng
web quang cdo khoa Cong Nghé Thong Tin
(CNTT) trén nén tang Android, phuc vu nhu
cau tra ciru théng tin sinh vién, thong tin
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tuyén sinh, quang cdo khoa CNTT, lich c4
nhan gidng vién,..
MOT SO KHAI NIEM

Khai niém 2.1. Web service (dich vu web) 1a
phuong thirc trao doi giita hai hay nhiéu thiét
bi dién tr trén moi truong Word Wide Web.
Dich vu web “la mot hé thdng phin mém
dugc thiét ké dé hd tro giao tiép may v6i may
trén mang”, nd cung cip thong tin tho, khod
hiéu véi nguoi ding, chinh vi viy duoc sir
dung béi ting tmg dung. Cac ing dung s& ché
bién dir liéu tho trude khi tra vé cho ngudi
dung cudi. Cac hé thong khac c6 thé giao tiép
v6i Web Service bang cach sir dung tin hiéu
SOAP, két hop voi HTTP va XML hoic
JSON. Web Service 14 nén tang trung gian va
thuong dudi dang text, co thé phét trién, chay
va truy cap dua trén cdng nghé phuc tap.
Phén loai theo cach sir dung: Web service
sir dung may chi ¢b dinh va dugc tiéu thu boi
may tram goi la Station Web Service, trong
khi d6 cac dich vu duge tiéu thu boi thiét bi
mobile goi 1a Mobile Web Service.

Mobile Web Service duoc trién khai trén thiét
bi di dong qua moi truong mang khong day
da giai quyét duoc nhitng thach thirc 16n vé
han ché tai nguyén va dic tinh truy cap bing
thong khong ddy. Nhiing thach thirc nay tong
két lai nhu sau:

Han ché tai nguyén: Han ché man hinh hién thi
Két ndi gian doan: Cac thiét bi di dong
thudong xuyén thay doi thao tac thyc hién trén
mang va két qua 1a bat ky dich vu nao ciing
6 thé trd nén tam thoi khong tiép can duoc.
biéu nay dat ra mdt thach thic 16n cho viéc
cung cap cac dich vu web tin cdy trong moi
truong mang khong day thay doi lién tyc.
Tinh dia chi: Thiét bi di dong ludn thay d6i
diém ge"m két vao mang khi chiung dinh vi lai.
Khéd nidng moé rong: Mobile Web Service
khong thuc hién tot trong truong hop co su
tuong tranh truy cap dich vu web.

Tai nguyén khong dong nhat: Viéc cung cip
mét dich vu web mobile thyc hién doc lap va
xuyén subt 1a mot van dé phirc tap.
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Hinh 2. Tong quan Web service

Khai niém 2.2

JSON (Java Script Object Notation) [3].
Truoc day, XML duoc st dung rong rai cho
viée truyén dir liéu trong web service. Tuy
nhién st dung XML dé tai trong dir liéu xay
ra cac van dé sau: biéu dién XML hoi ning
khi xt ly. Viéc sit dung cac th¢ TAG dong
mé qua nhiéu, khong can thiét, 1am niang quéa
trinh tai nap trang. XML kho phan tich ca
phap. Dé phan tich tai liéu XML st dung hai
cach chinh: DOM (Document Object Model)
va SAX (Simple API for XML), tuy nhién
trén mobile st dung DOM va SAX khong
thuan tién vi ca hai phuong phap nay st dung
tinh toan va can nhiéu bo nhd. Trong nhiing
nam gﬁn day, mot dinh dang trao ddi dix liéu
khac da duoc dua vao sir dung phd bién, d6 1a
JSON (Java Script Object Notation). JSON c6
dac tinh nhe, sir dung text dé mo ta, trao d6i
dir liéu doc 1ap ngoén nglr. JSON dinh nghia
mot tap hop cac luat co cAu trac cho viée biéu
dién dir liéu trén di dong. Tuong tu XML,
JSON 1a chuin mo sir dung text-based dé
biéu dién dir liéu va st dung cac ki tu nhu
cap ngoac"[{]}", ddu ":" va ddu ",”. Dit liu
duogc biéu dién sir dung cac cip key/value.

{
<
“capitalCity":"Berlin™,
“officialLanguage™: "German”,
“Geography™:
<
TArea”:"137,847 sqml”,
"umeZone”:"CET (UTC+1)”
b
¥
¥ Contentlength: 123

Hinh 3. Pinh dang JSSON
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Céu tric ciia JSON: 1a mot dinh dang thong
diép tron 1an, chira nhiéu cau tric dir liéu khac
nhau nhu: integer, objects, boolean.

<Geography >
<Area>137 847 sq ml</Area>
<timeZone>CET (UTC+1)</timeZons
</Geography>

|Contentlength: 72

Hinh 4. Binh dang XML
Qua hai hinh cho thiy dinh dang dir liéu
JSON c¢6 chiéu dai noi dung nhé hon 28.5%
so voi XML. Ly do cua su sai khac nay do lap
lai ndi dung trong mé ta XML, vi du can thém
7 byte d& mo ta tir “Germany”. Didu nay giy
tiéu t6n bo nho, ting thoi gian xu 1y, va di
nhién khong phu hop voi thiét bi di dong han
ché tai nguyén.
Khai niém 2.3 Web service tuan tha kién tric
SOAP va giao thitc SOAP goi 1a SOAP Based
Web Service. Web service xdy dung trén
nguyén ly REST goi la Restful Web Service.
So sanh gitra hai cong nghé nay nhu sau:
SOAP based: Pugc thiét ké dé thuc hién cac
tuong tac véi cac hé thong tir xa. Trong thiét
ké nay cac nha cung cip dich vu va khach
hang can thiét lap mot sy hiéu biét chung cta
ci phap dich vu va cac thao tac thyc hién.
Mobi web service soap based co giao dién
riéng va dugc md ta bdi Web Services
Description Language (WSDL). St dung
XML dé truyén thong diép. Piém manh cia
giao thirc truyén thong diép nay la co kha
ning lam viéc trong moi truong khong dong
nhét va doc 1ap thiét bi. Tuy nhién ton tai mot
s6 han ché:
Phtrc tap: Pé trién khai dich vu SOAPbased
can nhiéu kinh nghiém do do phuc tap giao
thirc. Thém vao dé cac yéu ciu duoc viét
bang ngdn ngit ty nhién gy mat thoi gian,
khéong phit hop véi su han ché tai nguyén cua
thiét bi di dong.

Kha ning truy cép, giao dién han ché

Kha ning twong tac kém: Mdi web service co
giao dién riéng.

REST based: RESTful Web Service
(RESTful web API) la web API st dung
HTTP xay dung trén kién trac REST. Restful
web service thu hut duoc sy quan tam tir cong
dong web do don gian, linh hoat va kha ning
tuong tac cao. Cac dich vu thiét ké theo
hudng nay khai thac tai nguyén web qua dia
chi URI duy nhit. Nguoi dung truy cap tai
nguyén thong qua URI. Hudng tiép can nay
phu hop voi cac thiét bi di dong, no tach biét
giao dién nguoi ding voi luu trir dir liéu dong
thoi cai tién sy linh hoat cua giao dién trén
cac nén tang khac nhau va don gian hoa cac
thanh phan server bang cach chuyén ching
thanh phi trang thai.

RESTful Web Service nhe, dé mé rong va
bao tri, dua ra tai nguyén thong qua URI va
sit dung 4 phuong thirc cua HTTP dé tao,
khoi phuc, cap nhat, xoa tai nguyén. [4]

Mot s6 loi ich ctia cong nghé nay nhur sau:
Tinh twong tac: RESTful ké thira tinh tuong
tac cua HTTP.

Tinh dinh dia chi: M&i ngudn tai nguyén co
dia chi URI duy nhit va nguoi ding co thé
liy théng qua két ndi giita cac tai nguyén.

Phi trang thai: Nhiing yéu cau trong tiép cén
RESTful 1a doc lap.

Bang 1. So sdanh giita SOAP-based va REST-based

Pic tinh SOAP based REST based
Kién triic Hu’onvi dich Hudng tai nguyén
Giao thic Bat ky HTTP
Mo ta WSDL Khéng theo chuan
M? h.IAnh An Hién
dir liéu
Biéu dién
O XML XML, JSON
dir liéu
An toan ~ Dwawendich e HTTP

vu web

Giao dién duy nhét: Hai may khach HTTP bat
ky co thé giao tip truc tiép v6i nhau ma
khong can cdu hinh dic biét nao. Trai lai
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SOAP can ca hai bén server va client phai
ddng y va théng nhat chung mét sé phuong
thirc, kiéu dir liéu va mo hinh dinh dia chi.
KIEN TRUC MOBILE WEB SERVICE [2]
Kién tric Proxy-based

bay la kién trac d@ tiép can nhét, tranh duoc
nhiéu thach thac vé viée dbi mat véi su thuc
thi web service trong diéu kién rang budc tai
nguyén. Proxy thuong la mot may high- end
dugc gan ¢b dinh voi mot mang. Tir d6 vé ly
thuyét né c6 bang thong khong gidi han dé
giam thiéu viéc st dung bang thong trong
thiét bi di dong, du nang lyc xir Iy dé giam tai
cac thiét bj han ché tai nguyén va thuc hién
qué trinh st dung tai nguyén chuyén sau.

Hinh 5. Kién triic proxy-based

Dong thoi phuc vu di dong trong truong hop
ngit két ndi _va dap ung nhu cau truy cép cao
trong khi van duy tri d6 tré hop ly. Trong
kién trac nay chua thiét bi mobile hosting
Web service két ndi voi may high-end dong
vai trd nhu mot proxy. Proxy biéu dién diém
cubi ciia web service téi may khach. Kién
tric nay giai quyét nhidu vin dé thach thirc
lién quan dén mobile web service, vi du:
Proxy c6 kha nang luu trit 16n, phuc vy mot
luong 16n cac may client lién tuc. N6 cling
giai quyét tinh khong dong nhit cua cac thiét
bi di dong khac nhau.

|
| Mabie
H Natwark

FaFa El\sy natwark

T_ P2p- E.ESE:I_T

1 Hybrid Architect

Hinh 6. Kién triic P2P
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Kién tric P2P

Pay la kién tric phan tan. Kién triic nay dya
trén co ché quang cao mang P2P-Peer to peer-
dé xuét ban va khai thac web service. Co ché
nay quéan ly tinh di dong cta cac node, quan
Iy vi tri va rang budc thong tin cua web
service.

Kién triic bat ddi xirng

Kién tric nay duoc thiét ké dic biét voi
muc dich tuong tac cac dich vu mobile c6 chu
ky song dai, cho phép céc dich vu chay khong
ddng bo va doc 1ap.Trong kién triic nay client
yéu cau dich vu va chd phan hdi ma khong
khoa thiét bj trong sudt thoi gian thuc hién.

Hinh 7. Kién triic bt doi xitng
XAY DUNG HE THONG WEB KHOA
CONG NGHE THONG TIN TREN NEN
TANG ANDROID

X4y dung hé thong

Xuat phat tir nhu cau thuc té trudng Dai hoc
Kinh té K¥ thuat Cong nghiép dang duy tri hé
théng website, luu trit thong tin vé trudng,
thong tin tuyén sinh, thong tin sinh vién...
Vao nhing thoi ky cao diém sinh vién can
xem lich thi, xem diém, luong truy cap trang
web qua dong gy ra qua tai.

Y tuong: Xay dung hé thong web trén dién
thoai di dong, song song voi web cia truong.
Trong 3 kién trac mobile web service trinh
bay trén, ching t6i lya chon kién tric proxy-
based, dua vao xdy dung hé théng mobile
web phu hop v6i hién trang co so vat chét tai
khoa CNTT. Dé xuit giai phap tich hop
module Restful web service trén kién truc
proxy-based, nhan tham s tir thiét bi di dong,
thyc hién yéu cau dich vu va tra vé& két qua
cho thiét bi di dong dudi dang dir liéu JSON,
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loai bo qua trinh xir Iy XML ning trén thiét bi
di dong, hé thdng luén dam bao yéu cau truy
cap thong tin lién tuc trong diéu kién sd lugng
ngudi truy cdp 16n. Hé thong st dung lap
trinh android studio 2.3 trién khai phia client,
phia server tich hop module RESTful web
service, module nay lay thong tin tir web nha
truong, luu co so dir liéu vao may chu dat tai
khoa CNTT.

Thue nghié¢m va két qua

Chung t6i xay dyng hoan chinh h¢ thong web
khoa CNTT trén dién thoai android voi mot
s6 churc nang chinh sau: Gioéi thiéu truong,
khoa, théng tin tuyén sinh, dinh vi vi tri két
hop chi duong, tim khoang cach ngin nhét tir
vi tri hién tai dén truong. Hé théng c6 thém
chtc nang tra cru thong tin sinh vién, chuc
ning nay hd trg sinh vién.phy huynh c6 thé
biét diém, tinh trang hoc tap ctia con em minh
tai truong.

Trung tam lwu trir dir liéu

N >
o Database
N
ServeffUNETI
‘_H-r[pg_l
< JSON Data

Moblie Client
Hinh 8. M6 hinh 4é thong

Ngudi dung st dung thiét bi android, thuc
hién két ndi khong day truy cip dén may chu
dat tai khoa CNTT, trén may chu nay tich hop
module RESTful web service lay thong tin
truc tiép tir web site nha truong. Viée st dung
méy chi v6i cau hinh cao, kha ning luu trit
16n, phuc vu mét lugng 16n nguoi dung truy
cap web nhanh va hiéu qua, dir liéu duoc cap
nhat lién tuc.

So sanh sy thyc hién cia hé théng web di
dong dugc tich hop Restful Web Service véi
hé thdng st dung SOAP, duwa trén thang do
thoi gian tinh tir khi yéu cau dén khi dir liéu
phan hoi goi tat 1a “thoi gian dap ung” va
kich thu6c tép tai vé cho két qua sau:

.

‘% @110

Tin tuyén sinh
Nghién ctru khoa hoc
5] C] =

Khoa Céng nghé Théng bao diém
thong tin 18 chic | tring tuyén dai hoc
thanh céng hai thio hé chinh quy xét
va ti€p nhéan tai trg tuyén dgt 1 dya trén
giai doan 2 thiét bj K&t qué ky thi THPT
céng nghé mang quéc gia ndm 2017
Draytek

Théng bdo thu hd so
Khoa Céng nghé dang ky xét tuyén
théng tin 18 chic cao ddng hé chinh
thanh céng hai thao quy nim 2017 dya
khoa hoc véi chi vao két qua hoc tap
de... béc THPT

Hai thao nghiém thu & Théng béo thu hd so
dé tai nghién ciu ding ky du thi tuyén

MdiEBAaA= T 0 al 6% 81322
Lang Ha

Minh Khai ~ 454 Minh Khai, HN

i naTu '19 ® :‘ s

®
ang H Chi Minh © 2

oW HaNoi
renoctt K/\————

Tin tuyén sinh W

Thong tin sinh vién i
Khoa CNTT
Vi tri
o]
Lich ¢4 nhan -
Thori gian dap wng
E )

Hinh 9. Thoi gian dép vmg giita REST/SOAP

Kich thwéce thp tin

Hinh 10. Kich thude file tai vé giita REST/SOAP
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D6 thi trén cho thay khi st dung mobile dé
truy cap dir liéu, v6i yéu cau mot luong dir
liéu nhu nhau, REST cén it thoi gian dé phan
hdi dit liéu hon SOAP. Piéu d6 c6 nghia 13 hé
thong st dung REST phan hdi thong tin
nhanh hon SOAP. Pdng thoi cing tai mot
lugng ban ghi tir co so dir liéu, nhung REST
tra vé file co kich thudc file nhd hon SOAP,
diéu nay lam giam khong gian luu trir va hoan
toan phu hop thiét bi di dong.

KET LUAN

Qua nghién ctru vé kién trac mobile web
service, cac van dé xur ly dir liéu trong diéu
kién rang budc tai nguyén, chung t6i dé xut
mo hinh hé thong, tich hop module Restful
Web Service phia server, két hop xu ly dit
liéu JSON phia client, x8y dung hoan chinh
ung dung web thong tin trong moi trudng cac
thiét bi android véi cac loi ich sau: hé thong
truy cdp thong tin nhanh, gidm khoéng gian
luru trir, tién loi: biét dwoc day du thong tin vé
khoa, truong, thong tin sinh vién, théng tin
tuyén sinh, thong tin nay luén dwoc cip nhat.

ABSTRACT

Hién tai, khung mang di dong duogc dé xuét
moi xdy dung mot sé chic ning chinh: Gi6i
thi€u truong, khoa, tra ctru théng tin sinh
vién, thong tin dao tao ndi bat, tim duong va
chi thuc hién trén nén tang thiét bi andoid.
Trong tuong lai ching t6i s& tich hop mot sd
module tng dung khéc: nhu trao ddi thong tin
tryc tuyén, thuc hién cudc goi... va trién khai
da nén tang.
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INTERGRATING RESTFUL WEB SERVICE
ON MOBILE PLATFORM, BUILDING WEB SYSTEM
OF INFORMATION TECHNOLOGY FACULTY ON ANDROID DEVICE

Luong Thi Thao Hieu”, Le Thanh Cua, Dao Phuong Anh

University of Economic and Technical Industry

Now a day, mobile devices, specially devices using Android were commonly recognized as Web

consumers.

However, when building web system on mobile have faced to many problem:

resource constraints, display screen, storage capacity, using wire less connection....So how to
caching data, store and represent on mobile, building mobile information system is complicate and
difficult implementation. Web service can be built by using two separate ways: standard SOAP
based and RESTful web service. In this paper, research some mobile web service architect, we
intergrate RESTful web service with mobile application to make mobile web service, then building
web system of UNETI’s information technology faculty on mobile device.
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