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PHAN MO DAU

Trong nhitng ndm qua, du lich Viét Nam dang trén da phat trién, luong khach quoc té
dén ciing nhu khach du lich ndi dia ngay cang ting. Du lich Viét Nam ngay cang duoc biét
dén nhiéu hon trén thé gidi, nhidu diém dén trong nuéc dugc binh chon 1a dia chi yéu thich
ctia du khach quéc té. Du lich dang ngay cang nhan duoc su quan tim cua toan xa hoi. Chat
luong va tinh canh tranh cua du lich 12 nhitng van dé nhan dwoc nhiéu sy cha ¥ va thao ludn
rong rai. Mot cach tiép cén da chiéu vé danh gia chat luong du lich s& gop phan hinh thanh
cac giai phap ding dan ning cao chat lugng va tinh canh tranh ctia du lich Viét Nam.

Ung dung cong nghé thong tin trong nganh Du lich 12 mot trong nhitng giai phap dot
pha dé nang cao tinh canh tranh cta du lich Vi¢t Nam, tir do tao ra nén tang du lich thong
minh trong thdi dai cach mang cong nghiép 4.0[4]. Trong nhitng nim gan ddy dién thoai di
dong thong minh (smartphone) di dugc sir dung phd bién va tré thanh phuong tién giao tiép
va giai tri cia dong dao nguoi dung nhd gia smartphone ngay cang ré, cung cip nhiéu tinh
nang phong phu va dé sir dung. Nham dép tmg nhu ciu du lich ctia du khach nudc ngoai tai
Viét Nam, tac gia da dé xuat ra y tudong nghién ctru xay dung mot ing dung giup di dong cho
du khach nuéc ngoai du lich tai Vi¢t Nam co thé c6 dugce trai nghi¢m tdt nhat, hiéu thém vé
van hoa, lich st cling nhu con nguoi Viét Nam.

Pé xay dung nén tng dung c6 thé hd tro cho ngudi du lich va dem lai nhitng trai
nghiém tot nhat thi tic gia can thiét ké giao dién cho tmg dung phu hop; xay dung dugc lugng
dir liéu bao gém céc dia danh; thiét 1ap, cai dat cac thuat todn sao cho phu hop nhat vai bai
toan, gitp cho khach du lich c6 nhitng trai nghiém tét nhat.

Hién nay, trén thé gidi da c6 nhiéu nghién ctru vé cac ung dung phuc vu cho du lich.
Cac tng dung thuong thuong gap la:

Triplt 1a ing dung s& cung cip cho ban nhiing thong tin co ban vé noi ban sip dén.
Bén canh d6 1a nhitng thong tin vé cac chuyén bay, khach san... gitip ban 1én ké hoach t6
chire va sap xép cho chuyén di ctia minh mét cach tot nhat. TripAdvisor ciing s& gitp ban co
thé dé dang thuc hién viéc dit phong, ding ky cac chuyén bay ciing nhu dit chd tai nha hang,
noi ma ban sip dén. Nhung cac nghién ctru ndy thuong chi cung cép cac ndi dung vé: Cam
nang di du lich, gié1 thiéu vé cac dia diém du lich béng van ban,.... Khong mang dén cho

nguoi dung nhitng trai nghiém di du lich thuc té.
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V61 muc dich nang cao chét lugng trai nghi¢m khi di du lich tai Viét Nam, gop ph?m
dua hinh anh, dat nuéc, con ngudi Viét Nam dén véi ban beé qudc té, thu hat dong dao khach
du lich dén nudc ta, toi da dé xuat trién khai dé tai “Nghién ctru xay dung ing dung hd tro
khach du lich tai Viét Nam” thyc hién trong khuon kho luan vin thac si chuyén nganh “Khoa hoc
may tinh”.

Noi dung luén vin dugc trinh bay trong 3 chuong cing cac phan mé dau va két luan.

Chuong 1 cta luan vin néu 1én tong quan vé du lich Viét Nam va cac hudng phat trién
du lich hién nay.

Chuong 2 trinh bay cc ndi dung co ban vé hé diéu hanh i0S, gidi thiu vé cac thu
vién va thuat toan duogc str dung dé xay dung nén san phém cua luan van. Ngoai ra, n0i dung
ctia chuong 2 ciing bao gdm phan tich thiét ké tng dung hd tro khach du lich tai Viét Nam.

Chuong 3 bao gdm céac budc va qua trinh cai dit ing dung hd tro khach du lich tai
Viét Nam cuing cac danh gid tinh hiéu qua ctia hé thdng. Mot s6 két qua thir nghiém chinh cta
san pham do an dugc trinh bay ta chuong nay.

Phan két luan tom tét lai cac ndi dung da dat dugc cua luan van, va néu lén mot ) go1i

¥ vé hudng phat trién tiép theo cta luan van.
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CHUONG 1.TONG QUAN VE DU LICH TAI VIET NAM VA

CAC HUONG PHAT TRIEN DU LICH HIEN NAY

1.1. Giéi thigu tong quan vé du lich tgi Vigt Nam

Viét Nam 1a mot qudc gia c6 tiém ning du lich da dang va phong phu véi nhiéu thé
manh:

Di san Viét Nam

Ca nudce ¢ hon 40.000 di tich va thing canh, trong d6 hon 3.000 di tich dugc xép hang
di tich qudc gia, 5.000 di tich duoc xép hang cip tinh. Pong bang song Hong 1a khu vuc c6
mat do va sb luong di tich chiém nhiéu nhat véi ty 1€ 1én dén 70%. Ngoai ra, tinh trén dia ban
toan qudc thi Viét Nam con ¢6 117 bao tang - noi luu giir qua trinh lich sir hao hung cta dan
toc [6].

Viét Nam 1a mot trong nhitng sd it quéc gia trén thé gidi dugc UNESCO cong nhan
nhiéu di san dén vay. Tinh dén nay, nudc ta da co 8 di san dugc UNESCO cong nhan: Di tich
Hoang thanh Thing Long, phd ¢6 Hoi An, quan thé danh thing Trang An, ¢6 d6 Hué, thanh
nha Ho, thanh dia M¥ Son, vudn qudc gia Phong Nha - Ké Bang, vinh Ha Long. Day 1a mot
trong nhitng tiém ning du lich Viét Nam thu hut khach quéc té.

Danh lam thing canh

Theo UNESCO, Khu dy trit sinh quyén 13 “nhitng khu vire hé sinh thai bo bién va trén
can gitp thac day cac giai phap diéu hoa viéc bao ton sy da dang sinh hoc véi viée st dung
bén vitng khu vuc d6”. Viét Nam da dugc UNESCO cong nhan 8 khu dy trit sinh quyén thé
gidi, bao gdbm: Chau thd song Hong, Cat Ba, Tdy Nghé An, Pong Nai, Cu Lao Cham, Can
Gid, Ca Mau va bién Kién Giang.

Vin héa va Am thue

Vin hoa va Am thyc chinh 1 hai trong cac tiém niang du lich can dugc gin giir va phat
trién. Viét Nam c6 54 dan toc anh em, moi vung mién, mdi dan toc déu co ban sic van hoa,
phong tuc tap quan, 16i séng riéng khac nhau tao thanh nét cudn hat riéng. Khong chi vay,
Viét Nam con c6 di san van hoa phi vat thé noi tiéng: Nhi nhac cung dinh Hué, khong gian
van héa cong chiéng Tay Nguyén, ca tri, quan ho, hat xoan, hoi Gidng, tin ngudng tho cung

Hing Vuong (10/03 Am lich)... dé thu hat khach du lich [1].
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1.2. Cic hwong phat trién du lich hign nay

Xu huéng hoi nhip, hop tac, canh tranh toan cau, giao lvu mé rong va ting cudng Gng
dung khoa hoc cong nghé trong nén kinh té tri thirc trén thé gidi va khu vuc di va dang tao
nhitg co hoi déng thoi ciing 1a thach thire dbi véi phat trién du lich Viét Nam. Trude bdi
canh va xu hudng dé, dinh huéng phat trién Du lich Viét Nam phai dap tmg duoc nhitng yéu
cdu méi cua thoi dai vé tinh chuyén nghiép, tinh hién dai, hoi nhap va hiéu qua dong thoi bao
t6n va phat huy ban sic dan toc, yéu td truyén théng dé phat trién bén virng, twong ximg voi
tiém ning, loi thé cua dat nudc va dap tmg yéu cau canh tranh qudc té.

Pau tu phat trién du lich c6 trong tam, trong diém theo dinh hudng uu tién; tiép tuc
dau tu nang cao ning lyc va chat lugng cung tng du lich, két cau ha ting, xuc tién quang ba
va xay dung thuong hi¢u du lich.

1.2.1. Phét trién dau tu ha tang du lich

Viét Nam v6i 3.260km bo bién, 125 bai bién 16n nho, hang ngan canh quan thién nhién
va di tich van ho4 trai rong khép ca nude... néu duge dau tu tot veé ha téng, chic chin nganh
du lich Viét Nam s& cét canh. Dau tu vao du lich tang ca vé s6 lugng va chét luong voi nhiéu
du 4n 16 tir cac nha dau tu chién lugce nhu SunGroup, VinGroup, FLC, Vina Capital... Nhiéu
doanh nghiép du lich duoc thé gi61 binh chon, vinh danh 1a khach san, khu nghi dudng sang
trong nhét thé gidi.

Thanh tyu thuc té du lich mang lai thu nhép, tao viéc lam, thlc déy lan toa phat trién
cac nganh, linh vyc lién quan, gop phan chuyén dich co cu kinh té, nang cao doi sdng xa hoi,
tang cudng hitu nghi, bao ton va phat huy gia tri vin hoéa dan toc va bao vé méi truong dang
ting bude khang dinh du lich dan tré thanh nganh kinh t& mii nhon.

1.2.2. Phét trién quang ba du lich

Hién nay, véi su phé bién rong rai cua Internet, xu thé cudc Cach mang cong nghié¢p
lan tha 4 (CMCN 4.0) dang lan toa va tac dong manh mé dén moi linh vuc, trong d6 c6 du
lich. Tr d6, nhiéu du khach d3 chu dong tim kiém thong tin, lya chon dich vu cua cac nha
cung cép ciing nhu phuong thirc mua sam.

Theo d6, du lich ding trudc yéu cau chu dong nidm bt thoi co va vuot qua théach thue,

xéac dinh huéng di va giai phap phu hop dé phat trién bat pha. Vi vay, chung ta ciing can phai
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phan tich, tim hiéu nhitng dic tinh cia CMCN 4.0 cho cong tic quang ba xuc tién du lich.
Can phai c6 chuyén gia, bai cong nghé dang ngay cang phat trién, chi can mét vai thang da
thay doi hét.

V61 nhitng thanh tgu vuot bac ciia cong nghé thong tin, du lich c6 co hoi tdi uu hoa
hiéu qua cong tac xuc tién quang ba va mé rong thi truong, ddy manh phat trién du lich truc
tuyén va thuong mai dién tir. Pong thoi, tao ra nhidu san pham du lich méi hip dan hon, gop
phan ning cao ning luc canh tranh va xay dung thuong hiéu du lich.

1.2.3. Phét trién cac tng dung hd trg du lich

Sy phat trién manh mé ciia xu hudng mobile ciing 1a mét tién dé quan trong gép phan
thic dy khia canh c4 nhan hoa hoat dong du lich. Trén thyc té, khi viéc tra ctru dia diém va
ban do, tim kiém va khép 1énh dich vu dugc thuc hién nhanh va dé dang trén thiét bi di dong
thi nguoi di du lich s€ tu tin dé tu thiét 1ap va luc chon céc ndi dung va dich vu du lich theo y
mudn ca nhan.

V6i nhitng phan mém, tmg dung hd trg du lich nhu dua ra thong tin cta cac diém du
lich bao gff)m cac di tich, nha hang, khach san, diém mua sim, ... dan giap cho du lich Viét
Nam dugc biét dén nhiéu hon véi moi ngudi

1.3. Két lugn chwong

Ung dung CNTT trong du lich khong phai 1a diéu qua méi mé khi ciing da c6 nhiéu
mg dung phat trién quang ba du lich. Véi nhiing trai nghiém du lich méi khi di bat cir dau
cling ludn c6 tng dung nhu mot hudng dan vién du lich luén dong hanh ciing ngudi dung vira
tiét kiém duogc chi phi thué huéng dan vién du lich ma lai vira dem lai nhitng khoang khong
gian riéng tu cho nguoi dung.

Viéc ung dung CNTT trong du lich Viét Nam gép phan quang béa du lich Viét Nam
rong rai hon, mang lai nhiéu trai nghi¢m tdt hon cho nguoi dung cho ban be trong nudc va

qudc té. Gop phan thuc day sy phat trién cia du lich nude nha.
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CHUONG 2. XAY DUNG UNG DUNG HO TRQ KHACH DU

LICH TAI VIET NAM
2.1. Gidi thigu vé h¢é diéu hanh iOS
2.1.1. Hé diéu hanh iOS 1a gi?
i0S (trudc day 1a iPhone OS) 13 hé diéu hanh trén céc thiét bi di dong cua Apple. Day
1a hé diéu hanh chay trén cac san pham iPhone, iPad, va iPod Touch va 1a hé diéu hanh phd
bién thir 2 trén toan cau, sau Android cua Google.

Phién ban méi nhat 12 i0S 13 va iPadOS 13 dugc ra mét chinh thic vao thang 9 nim
2019 cung vé6i bd 3 iPhone 11, iPhone 11 Pro va 11 Pro Max, hd tro cép nhat cho cac thiét bi
tir iPhone 6s trd 1én, iPod Touch (thé hé 7), iPad (2017) trd 1én, iPad Air (thé hé thir hai) trd
1én, iPad Mini (thé hé thu 4) tro 1én va iPad Pro [7].

2.1.2. Kién tric cua hé diéu hanh iOS

' 'U'GHIG gerwces
Eore gerwces

Core OS

* 4

iIPhone Hardware

Hinh 2.1. Kién tric hé diéu hanh iOS

Lép Media cung cap cho hé diéu hanh iOS cic dich vu da phuong tién nhu 4m thanh,
video, hinh anh, dd hoa, bao gém mot sd thanh phﬁn sau:
—  Core Graphics Framework
— Quartz Core Framework
— ES Framework
— Audio

— AV Foundation Framework



— Core Audio Framework
— Open Audio Library
— Media Player Framework
Lép Core Services cung cap mot s6 dich vu co ban cho hé diéu hanh va céac 16p khéc,
bao gdm:
— Address book Framework
— Core Data Framework
—  Core Foundation Framework
— Foundation Framework
— Core Location Framework
—  Store Kit Framework
— SQLite Library
Lép Core OS cung cap mdt s dich vu hé théng nhu memory manager, networking,
file system, ... bao gom:
—  CFNetwork Framework
— Extenal Accessory Framework
—  Security Framework
System Lép Cocoa Touch cung cap cac framwork chung cho cac 1ap trinh vién phét
trién tmg dung, bao gdm:
— UIKit Framework
—  Map Kit Framework
— Push Notification Service
— Message Ul Framework
— Address Book Ul Framework
—  Game Kit Framework
2.2. Giagi thiéu cdc thw vign va thugt toan sir dung
2.2.1. Tong quan vé thu vién Mapkit

Trude khi gi6i thiéu vé thu vién Mapkit, tac gia s& dua ra cac nodi dung co ban sau:
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Heé thong Dinh vi Toan cau (tiéng Anh: Global Positioning System — GPS) 1a h¢ thong
xac dinh vi tri dua trén vi tri cia cac v€ tinh nhan tao, do Bo Quéc phong Hoa Ky thiét ké,
xay dung, van hanh va quan ly. Trong cung mot thot diém, toa d6 ciia mot diém trén mat dat
s& dugc xac dinh néu xéc dinh duoc khoang cach tur diém d6 dén it nhat ba vé tinh. Tuy dugc
quan 1y boi Bd Qubc phong Hoa Ky, chinh phu Hoa Ky cho phép moi nguoi trén thé gidi st
dung mét sé chirc ning ctia GPS mién phi, bat ké qudc tich no.

Core Location 1a framework ctia Apple duoc tich hop san vao trong iOS. Gitp cho
mg dung ctia ban c6 thé 1iy dugc vi tri ngudi dung thong qua GPS. Tim kiém céc dia diém
thong qua toa dd, hodc nguoc lai. Cung cép dit liéu dé 1am viéc véi cac Framework cho Map
(Google Map hay MapKit).

Mot sb tinh ning tir Core Location:

—  Theo doi vi tri hién tai ciia nguoi dung
—  Chay ngam & ché do background
— Ty dong cap nhat vi tri ngudi dung méi
— Ty dong diéu chinh c4u hinh d¢é tiét kiém pin khi phai thuong xuyén theo déi GPS
—  Cung cép cac API dé chuyén doi tir toa do sang dia chi va nguoc lai
Ta c6 céc class dac trung cua Core Location
CLLocationManager
— L&p quan 1y céc thao tac khi lam viéc voi Core Location
—  Céu hinh dé 13y vi tri nguoi ding duge chinh xac hon
—  Yéu cau cip quyén tir phia ngudi ding
CLLocation
—  Chura thong tin cua 1 vi tri
— Latitude : kinh d0
— Longitude : vi d
CLGeoCoder
—  Gifip cho viéc chuyén doi tir toa do thanh dia chi va ngudi lai

— Tim kiém dua trén toa d0, dia chi ... cua dia diém
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Ban d6 1a mot phan quan trong ctia cude sdng. Chung ta sir dung chung hang ngay dé
tim kiém dja diém va nhirng chi ddn. MapKit framework 1am viéc ndy tré nén don gian cho
nhitng ngudi lap trinh dé tich hop dén nhing tmg dung.

MapKit

— La framework chinh chu cua Apple

— Duogc xay dung trén cac API va data cua Apple Map

—  Cung cép cho céc 1ap trinh vién mét tip cac cong cu dé thao tac va tich hop Map vao
ung dung iOS cua ho

MKMapView: MKMapView 1a mét Ul control ma n6 dugc st dung dé hién thi ban
d6 trén nhing thiét bi i0S Annotation:

Annotations 1a thong tin lién quan dén mot dia diém cu thé nao d6 trén map. Nhiing
cai ndy bao gém: ctra hang tap héa, san ga, mall hay bat ki théng tin custom nao duoc insert
boi nguoi dung.

AnnotationView: 1a mot thé hién ctia Annotations, ma né dugc dinh nghia bang cach
st dung MK AnnotationView class. Mdc dinh thi nhiing annotations dugc hién thi béng cach
st dung view pin annotation.

Overlay: La cac dbi twong ma dung dé v& 1én MapView, nhu: hinh tron, vudng, chit
nhat, da giac, anh ...

Map Kit cung cap 3 hé toa d6 dé xac dinh diém trén ban d6:

Map coordinate: 1a cach co ban dé xac dinh dia diém trén trai dat, biéu dién kinh do
va vi do trén trai dat. St dung:

Map point: 1a gia tri ctia x va y trén ban d6 dugc chiéu theo phép chiéu Mecartor,

2.2.2. Gidi thiéu vé SQLite

SQLite 1a mot hé théng quan 1y co sé dit liéu quan hé nhiing. Hau hét cac co sé dit liéu
quan hé (dién hinh nhu Oracle hay MySQL) chay trén may chu, chay doc 1ap, cho phép cac
mg dung yéu cau truy cap co so dit liéu két ndi vao. Tuy nhién SQLite duoc goi 14 hé co s&
dr 1iéu nhiing vi n6 dugc cung cép dudi dang mdt thu vién lién két bén trong ing dung. Nhu
vay, hé co so dit liéu SQLite khong c6 may chu co s dit liéu nao, tat ca cac hoat dong truy

xuit co sé dit lidu duogc st Iy ndi bd trong tmg dung thong qua cic ham cua thu vién SQLite.
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SQLite 12 mot hé co sé dit liéu ma nguén mé va hién tai da tré thanh giai phap co so
dit liéu trién khai rong réi.

SQLite duoc viét bang ngdn ngit C béi vay dé st dung SQLite trong Swift hodc 1a can
st dung nhitng ¢t phap C phirc tap, cac kiéu dit liéu, con trd cta ngdn ngit C, hodc cach tiép
can dé dang hon 13 str dung mot SQLite wrapper nhu mot 16p ding gitra SQLite va Swift véi
cti phap don gian dé doc hon.

Structured Query Language (SQL): Dir liéu dugc truy van trong SQLite sit dung
mot ngdn ngit cip cao duogc goi 13 ngdn ngir truy van c6 cdu trac (thuong duoc viét tit 1a
SQL). SQL 12 mot chuan ngon ngit str dung boi hau hét cac hé co sé dit liéu quan hé.

2.2.3. Nghién cau mot s6 thuat toan tinh toan

Viéc nghién ctru ra cac thuat toan rat quan trong trong nganh khoa hoc may tinh néi
chung, cong nghé thong tin va lap trinh phan mém noi riéng. Cac thuat toan duoc trinh bay
trong phan ndy s& gilip chon ra mot dia diém c6 khoang cach nguoi dung ngan nhét trong tap
hop céc dia diém trong co so dir liéu mot cach nhanh va chinh xac nhat khi ngudi ding lién
tuc thay ddi vi tri caa minh gitp cho tng dung cé thé van hanh mot cach tu dong. Thuat toan
duoc nghién ctru gilp giai quyét cac van dé duoc dua ra trong bai toan sau day.

Gi6i thiéu vé bai toan: Tim diém c6 khoang cach t6i nguwoi dung nhé nhat.

R = 20m

ND b
R = 20m

Hinh 2.2. Tong quan bai todn “Tim diém c6 khodng cdch ngdn nhat téi nguoi ding”’
bé dap ung duoc nhu cau cua ing dung, bai toan dugc dua ra nhu sau:
Pau vao ciia bai toan 1a tap hop cac dia diém c6 trong co so dir lidu (Tat ca cac dia

di€ém trong tap céc dia di€ém déu cdé mot gia tri ban kinh riéng, vi tri khac nhau — vi tri cua dia
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diém dugc xac dinh trén ban do bang kinh d6 va vi o) va vi tri hién tai ciia ngudi ding lién
tuc thay doi.

DAu ra cta bai toan 12 mot diém cd khoang céch tdi1 vi tri hién tai ciia ngudi dung nga"m
nhit.

Chung ta s€ di tim mot dia diém trong tap céc dia diém c6 khoang cach ngén nhat téi
vi trf hién tai cua ngudi dung bang cach tinh khoang cach tir nguoi dung dén tat ca cac dia
diém trong tap cac dia diém. Sau khi ¢6 tim duoc dia diém co khoang cach nga‘in nhét t6i
ngudi dung, chiing ta so sanh khoang cach cua ngudi ding dén dia diém do, néu khoang cach
clia ngudi dung dén dia diém d6 nho hon hoic bang gia tri ban kinh cta diém d6 thi s& phat
1én file Am thanh giéi thiéu vé dia diém d6. Pia diém gan nhit nay sé thay doi khi ngudi dung
di chuyén. Mbi file Am thanh gidi thiu vé dia diém s& chi duogc nghe tuy dong mot lan.

Pé giai quyét dugc bai todn néu trén, tac gia da nghién ctru va sang tao nén thuét toan
“Tim diém c6 khoang cach téi ngudi ding nho nhat” va thuat toan “Bat file 4m thanh khi
ngudi ding nam trong ban kinh ciia dia danh”

2.2.3.1. Thudt toan: Tim diém c6 khodng cach téi nguwoi diing nho nhat.

Tong quan vé thuit toan

var distanceMin : Double
var scoreVal : Double
var locationChoose : Location
for location : Location in locationS{
let distanceTemp = distanceUserToPlace(location);
distanceMin = distance TMP;
scoreVal = location.scorelLocation;
if distanceTemp < distanceMin {
distanceMin = distanceTemp;
locationChoose = location;
scoreVal = location.scorelLocation;

Giai thich thuat toan:
Pau tién ta khai bao ba bién

— distanceMin: Khoang cach ngan nhét tir nguoi dung téi dia diém
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— scoreVal: Ban kinh ciia diém c6 khoang cach ngén nhat
— locationChoose: Diém c6 khoang cach ngin nhét téi ngudi ding

Str dung vong lap for voi mdi dia danh trong tip céc dia danh ta déu tinh dugc khoang
cach t6i ngudi dung dua vao ham distanceUserToPlace(location). Ta s& gan gia tri tra vé
cuia ham distanceUserToPlace(location) cho bién distanceTemp va ban kinh cua dia diém
location.scoreLocation cho scoreVal. Sau d6 so sanh sanh 2 bién distanceTemp va
distanceMin. Néu nhu distanceTemp < distanceMin thi ta lai gan gia tri cua bién
distanceTemp cho distanceMin, gan dia diém d6 location cho locationChoose va gia tri
cua location.scoreLocation cho scoreVal.

Sau khi xac dinh dugc dia danh c6 khoang cach ngan nhat t6i ngudi dung va ban kinh
ctia dia danh d6 ta s& can mot thuat toan dé cé thé phét file 4m thanh gi6i thiéu vé dia danh
d6 sao cho mdi dia danh chi nghe tu dong mot lan. Mdi dia danh s& c6 1 ban kinh riéng. Khi
khoang cach tir ngudi ding dén mot dia danh bat ky nho hon hoic bang véi ban kinh cua dia
danh d6 tng dung s& phat bai giéi thiéu vé dia danh d6. Khi nguoi dung di nghe duoc bai
gidi thi¢u vé dia danh nao thi chung ta s€ luu dia danh d6 vao mot mang cac dia danh da nghe.
Tir yéu cau trén ta s& c6 hai thuat toan dé giai bai toan.

2.2.3.2. Thudt toan: Bt file dm thanh khi nguoi ding nam trong ban kinh cia dia danh

if (distance(ND —> A) <= Ra) {
playAudio(A)
isPlayAudio = true
addToArrayPlayed(A)

}

Sau khi xac dinh duge diém A c6 khoang cach ngan nhat toi nguoi dung. Day 1a thuat
toan trén 1y thuyét so sach khoang cach gitta ngudi dung t6i diém A va ban kinh cia diém A.
Khi khoang cach ngudi dung dén diém A nho hon hodc bang ban kinh diém A thi ham bat
file am thanh(playAudio(A)) s& duoc goi va thém diém A vao danh sach di dugc
nghe(addToArrayPlayed(A)), s& khong duoc phat lai cho dén khi nguoi dung khoi dong lai
ung dung.

So voi ¥ tudng ban dau (thuat toan sir dung ban kinh ciia nguoi dung thay vi dia diém)

thi thuat todn mai nay dem lai d§ chinh xac cao hon. Gitip dem lai trai nghiém tét hon t&i
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ngudi ding. Mot diém méi ctia thuat toan d6 1a khi nguoi ding nghe file 4m thanh nay roi thi
file 4m thanh s& khong bét 1én trong 1an t6i, khong gdy cam gidc nham chan cho nguoi dung

2.2.3.3. Thudt toan: Kiém tra bdt file am thanh khi nguoi dimg dén gan dia danh khac

if (distance(ND — B) <= Rg && isPlayAudio = false {
playAudio(B);

}else {
playAudio(A);

bay la thuat toan trén 1y thuyét dé kiém tra bat file am thanh khi nguoi dung dén gﬁn
dia diém khac. Khi ngudi dung nghe hét bai gidi thiéu vé dia danh thi bién isPlayAudio =
false. Khi nguoi dung di chuyén dén diém B. ma khoang cach tir ngudi ding dén diém B nho
hon khoang cach nguoi dung dén diém A.

Khi ngudi ding dén diém B ma van dang nghe bai gi6i thiéu vé diém A. Dén khi nghe
hét bai giéi thiéu vé diém A ma van trong ban kinh ctia diém B thi ngudi ding sé duoc tiép
tuc nghe gidi thiéu vé diém B. Con néu nguoi dung nam trong ban kinh cia diém C thi s&
phat bai gidi thiu cua diém C. Khi ngudi dung quay lai diém B sé& chi nghe duoc bai gidi
thiéu ctia diém B ma khong phai nghe lai hai bai giéi thidu vé diém A va C trude do.

2.2.4. Ap dung céc thuat toan vao ung dung cu thé
2.2.4.1. Thugt toan: Cap nhdp vi tri nguoi dung

Pé ap dung duoc trong thuc té Gtng dung ta cdn mdt ham chirc nang c6 kha ning cap
nhap lai vi tri cia nguoi dung t6i cac dia diém dé xem c6 thay ddi vé dia diém ngin nhat hay

khong.

var latUser : String!

var longUser : String!

Func s& dugc cap nhap sau mdi 5 gidy

func updateLocation(location: CLLocation) {
latUser = location.coordinate.latitude
longUser = location.coordinate.longitude
getMindistance ()

}

Ham nay s& cap nhap gia tri lat, long ctia ngudi dung sau mdi 5 gidy
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2.2.4.2. Thudt toan: Tinh khodng cdch nguoi dimg dén mét dia danh

Trén 1y thuyét chung ta s& tinh khoang cach cta ngudi dung dén cac diém. Néu tng

dung vao ban do, ta s€ tinh khoang cach ctia nguoi dung dén céc di€m dya trén kinh do, vi do

cua nguoi dung va cac dia diém.

func distanceToPlace(latUserVal:Double, longUserVal:Double, latPlace:Double,
longPlace:Double) -> Double {
let myLocation = CLLocation(latitude: latUserVal, longitude: longUserVal)
let myPlacesLocation = CLLocation(latitude: latPlace, longitude: longPlace)
let distance = myLocation.distance(from: myPlacesLocation)
return distance

¥

Thuat toan tinh toan khoang cach cua nguoi dung dén mot dia danh dya trén kinh do,

vi d6 ctia nguoi dung va dja danh bat ky.
2.2.4.3. Thudt todn: Tim dia danh cd khodng cach véi nguwoi ding ngen nhat

var distanceMin: Double = -1

var placeObj : LocationMap

var locationMaps = [LocationMap]()

var isPlayAudio : Bool = false

func getMindistance(){
for locationMap : LocationMap in locationMaps{
distanceMin = -1 // Reset gia tri

let distanceTemp = distanceToPlace(latUserVal:latUser, longUserVal:longUser,
latPlace:locationMap.lat, longPlace: locationMap.long)

if (distanceMin == -1 ){ //Initial
distanceMin = distanceTemp
placeObj = locationMap
self.scoreVal = locationMap.locScore  // locScore 1a ban kinh diém
Yelse {
if (distanceTemp < distanceMin){
if(distanceTmp == 0){
distanceMin = distanceTemp
placeObj = locationMap
self.scoreVal = locationMap.locScore
break
}else {
distanceMin = distanceTemp
placeObj = locationMap
self.scoreVal = locationMap.locScore
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Dua vao thudt toan “Tinh toan khoang cach nguoi dung dén mot dia danh”, thuat toan
“Tim dja danh c6 khoang cach véi ngudi dung ngan nhat” sé tinh khoang cach tir ngudi dung
dén cac dia danh c6 trong CSDL, tir d6 Iuu trir dia danh c6 khoang cach ngin nhét t6i ngudi
dung lai.

2.2.4.4, Thudt todn: Kiém tra khodng cdch dé bat file &m thanh

func checkToPlayAudio() {
if ((distanceMin <= scoreVal) && (isPlayAudio == false)){

playSound(soundName: placeObj.loc_audio)

2.2.4.5. Thudt toan: Bdt file am thanh

var arrLocAudio : [String] =[]

func playSound(soundName : String) {
if (self.checkExistArrayValWithKey(“ArrAudioPlayed”) == false){
self.arrLocAudio.append(soundName)
self.saveArrayValWithKey(“ArrAudioPlayed”, self.arrLocAudio)
}else {
self.arrLocAudio = self.getArrayValWithKey(“ArrAudioPlayed”)
if let object = self.arrLocAudio.filter({ $0 == soundName }).first {
print("Audio da nghe", object)
Yelse{
self.arrLocAudio.append(soundName)
self.saveArrayValWithKey(“ArrAudioPlayed”)”, arrLocAudio)
playAudio(soundName)
self.isPlayAudio = true

¥

Sau khi xac dinh dugc dia danh gﬁn nhét véi nguoi dung, thudt toan “Bat file &m thanh”
s& kiém tra xem nguoi dung di nghe file am thanh gidi thiéu dia danh nay chwa nho vao mang

danh sach cac dia danh da duoc luu khi ngudi dung nghe trudc d6. Néu dia danh chua co
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trong mang céac dia danh da dugc nghe thi file am thanh cta dia danh d6 s€ dugc phat va luu
dia danh d6 vao mang cac dia danh da phat.
2.3. Phan tich thiét ké irng dung hé tro khdch du lich tai Viét Nam
2.3.1. So dd kién tric tong thé

—————————————————————————————————————————————————————————
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Hinh 2.3. So' d6 kién triic tong thé cia toan hé thong

Mobile application: Ung dung di dong dugc xdy dung dua trén rat nhiéu Framework
con (sir dung ngdn ngit 1ap trinh Objective-C va Swift). Ung dung di dong sir dung Alamofire,
SQLite dé tuong tac voi co sd dir ligu

Alamofire: Thu vién Networking két ni cac ham API trén Web Service dé 1ay dir liéu

SQL.ite: La mot thu vién phén mém ma trién khai mot SQL Database Engine, khong
can mdy chu, khong can cu hinh, khép kin va nho gon. N6 13 mot co s& dit liéu, khong can
c4u hinh, c6 nghia 1a gidng nhu cac co s dir liéu khac ma ban khong can phai cdu hinh nd
trong hé théng cia minh.

Database: Chura dir liéu dudi dang JSON



2.3.2. Phén tich yéu cau

2.3.2.1. Yéu cau vé dif liu
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Bang 2.1. Dt liéu vé dia danh

Dir liéu vé dia danh

Tén bién Kiéu dir liéu M5 ta
post_id Int ID cua dia danh
name String Tén dia danh
another_name String Tén goi khac cua dia danh
address String Dia chi dia danh
service_time String Gio mé cua
featured_image | String Anh dia danh
content String Bai gidi thiéu vé dia danh
ticket_price String Gia vé vao ctra
phone String S6 dién thoai dia danh
content_voice String Puong dan dén file Am thanh
long String Kinh d¢ cua dia danh
lat String Vi do cua dia danh
loc_type Int Loai dia danh
zone_id Int ID khu vuc
zone_name String Tén khu vuc

Béng 2.2. Dit lidu vé nguoi ding
Dir liéu vé nguwdi dung

Tén bién Kiéu dir liéu M5 ta
id Int ID cua nguoi dung
email String Email ctia nguoi dung
facebook_id String ID Facebook cta nguoi dung
device_id String ID dién thoai ctiia nguoi dung
phone String S6 dién thoai cuia ngudi ding
name String Tén ctia nguoi dung
birthday String Ngay sinh nhat cia nguoi dung
avatar String Puong dan dén file hinh anh dai dién
address String Dia chi ctia nguoi dung
gender String Gidi tinh cua nguoi dung
lang String Ngon ngir cua nguoi dung
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2.3.2.2. Y&u cdu chire nang dang ky

Gi6i thiéu: Chire niang nay cho phép ngudi ding dang ky tai khoan dé dang nhap vao
hé thong
Yéu cau: Ung dung phai cung cip cac hinh thirc dang ky khac nhau dé nguoi dung
Ivra chon
— bang ky tai khoan riéng;
—  Pang ky tai khoan bang tai khoan Facebook;
—  Piang ky tai khoan bang tai khoan Google;
2.3.2.3. Yéu cau chize nang dang nhdp
Gi6i thiéu: Chirc ning nay gitup ngudi dung dang nhap vao hé théng dé sir dung cac
chtic nang khac ciia hé théng
Yéu ciu: Ung dung phai cung cp cac hinh thirc ding nhap khac nhau dé ngudi ding
lwa chon
—  Ding nhap nhanh: Gitp ngudi dung dang nhap dé dang vao hé théng dua trén ID ctia
thiét bi;
— Dang nhap vadi tai khoan Facebook;
—  Ding nhap bang tai khoan Google;
—  Ping nhap bang tai khoan riéng da dang ky.
2.3.2.4. Y&u cau chitc nang khdam phd cdac dia danh
Gi6i thiéu: Chirc nang ndy gitup nguoi ding co thé biét thém thong tin vé cac dia diém
du lich nhu: Dia chi, Gio, Gia vé, S6 dién thoai, Gi6i thiéu dia diém bang chit, Giéi thiéu dia
diém bang 4m thanh, Cac dia diém thim quan xung quanh, Céc dia diém mua sam, Cac dia
diém in udng.
Yéu cau: Trong dit liéu phai cung cap day di cac thong tin vé dia diém.
2.3.2.5. Yéu cau chize nang nghe gidi thiéu vé dia danh
Gioi thiéu: Chirc ning nay gitp ngudi dung khi dén mot dia danh c6 luu trong dit liéu,
g dung s& phat mot bai gidi thiéu vé dia danh d6 dua vao vi tri ciia nguoi dung va vi tri ciia

dia danh do.
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Yéu cau: Trong dit li¢u c6 luu thong tin vé kinh d9, vi do cta dia danh va ung dung
phai xac dinh dugc kinh d9, vi d§ cua ngudi dung. Tur d6 tinh khodng cach gitra vi tri nguoi
dung va dia danh dé kich hoat duoc tinh nang.
2.3.2.6. Yéu cau chize ndang xem bdn dé cdc dia danh
Gi6i thiéu: Chuc nang nay cho phép nguoi dung c6 thé xem duoc tat ca cac dia danh
trén ban do.
Yéu cau: Ung dung cung cp cic dia danh 1én ban do bang viéc 1y kinh dd, vi d6, tén
cua dia danh.
2.3.2.7. Yéu cau chitc nang xem lich sir
Gidi thiéu: Chuc ndng nay cho phép nguoi dung xem lai cac dia danh minh da di qua.
Yéu cau: Ung dung luu lai cac dia danh ma nguoi d6 da di qua dé hién thi 1én cho
nguoi dung.
2.3.2.8. Yéu cau chize ndng xem thong béo
Gi6i thiéu: Chire ning thong bao cho ngudi dung cac tin tirc méi vé tmg dung.
Yéu ciau: Ung dung giri cac thong bao méi cho ngudi ding.
2.3.2.9. Yéu cau chite nang cai dat
Gi6i thiéu: Nguoi dung c6 thé tiy chinh thong tin nguoi dung, chuyén d6i ngon ngit
Yéu cau: Ung dung cung cap cho nguoi dung cac phwong thirc dé thay d6i duoc thong

tin nguoi dung va danh sach cac ngon ngir hd troThiét ké tong thé

5. Kham pha cac dia
danh

2.3.2.10. So d6 use-case CAC chirc nang chinh

4. Quan ly tai khoan

6. Nghe gidi thigu v& dia
danh

2. Bang nhap
1 i : |
QTHT 8. Xem ljch sir ND

3. Quan 1y ngi dung 10. Cai aat 9. Xem théng bao 7. Xem ban 40 céc dia

Hinh 2.4. So' d6 Use-Case tong quan cdc chirc ndng cia ing dung
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2.3.2.11. Céc tac nhan chinh tham gia hé théng

Quan tri hé thong (QTHT): L4 tc nhan ¢ quyén dang nhap vao hé théng quéan 1y
tai khoan va quan 1y ndi dung.

Nguoi dung (ND): Tac nhan nay c6 thé ding nhap vao hé thdng, st dung hé thong dé
kham phé thém cac dia danh nbi tiéng, nghe gidi thiéu vé dia danh, xem ban dd cac dia danh,
xem lich str cac dia danh da di qua, xem thong bédo ctia hé théng va cai dat, tuy chinh cac tién
ich khéc.

2.3.3. Thiét ké chi tiet

2.3.3.1. Churc nang dang ky

2.3.3.2. Chure nang dang nhap

2.3.3.3. Chure nang kham pha cac dia danh
2.3.3.4. Chirc ndang nghe gidi thiéu vé dia danh
2.3.3.5. Chitc ndang xem ban dé cdc dia danh
2.3.3.6. Chure nang xem lich s

2.3.3.7. Chutc nang xem thong bao

2.4. Két lugn chwong

Duya trén viéc phén tich, thiét ké, phan ri cc chitc ning ciing nhu nghién ctru cai tién
cac thuat toan cho ra cac két qua chinh xac hon, gitip cho trai nghiém cta ngudi dung duogc
t6t hon, t6i wu hoa hiéu suat hoat dong ctia tng dung.

Vi vige tich hop sir dung ung dung trong mdi truong khdng co internet giup nguoi

dung khong can phai lo lang khi hét dung luong 4G hay khong co wifi.
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CHUONG 3. CAI PAT VA PANH GIA

3.1. Cai dat wrng dung

3.1.1. Moi trudng cai dit va cac yéu cau phan cimg, phan mém

3.1.1.1. Moi truong cai dat

Puong link tai ing dung: https://testflight.apple.com/join/JO0WueHK
Qua trinh trién khai va xay dung phan mém di ap dung céac giai phap coéng nghé sau:

Ngon ngir 1ap trinh: Swift version 5.0;

IDE (Mai trudng phat trién tich hop): Xcode version 11.4.1 (11E503a);

Bo cong cu quan 1y ma ngudn mé cho iOS: CocoaPods;

Céc thu vién i0S bén thir ba (Third Party):
—  RxSwift: RxSwift 1a framework sir dung cho ngén nglr Swift theo k¥ thuat reactive;
— Alamofire: Thu vién Networking két ndi cac ham API trén Web Service dé léy dir lidu;
—  Kingfisher: La mot thur vién nhe dé tai xudng va luu trit hinh anh tir web
— AV Foundation: L& framework day du tinh ning dé 1am viéc véi phuong tién nghe

nhin trén i0S, macOS, watchOS va tvOS.
—  Core Location: La framework trong iOS cung cép céc service lién quan ti vi tri ctia
thiét bi, do cao, huéng,

—  FacebookCore: Thu vién giup str dung Facebook dé dang nhap.
—  GoogleSignIn: Thu vién gitp dung Gmail dé ding nhap.

Cong cu cung cap thu vién hinh anh icon: Icons 8 Lite;

Cong cu render kich thudce anh cho App Icon: Iconical;

Cong cu soan thao van ban: Microsoft Office Word for Mac;

Cong cu tao bao cao thuyét trinh: Microsoft Office Power Point for Mac;

Cong cu vé& so d6: draw.io.
3.1.1.2. Yéu cau phan cing, phan mém

—  Phan cung: iPhone 6 trd 1én

Phan mém: i0S 11 trd 1én

— Tai khoan nguoi dung:
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+ Tai khoan khach;
+ Tai khoan Facebook;
+ Tai khoan gmail.

3.1.2. Gidi thiéu mot s6 mod dun chuong trinh
3.1.2.1. M6 dun khao sat
Giao dién khao sat nay giap cho nguoi dung co thé ty chon dugc ngdn ngir va dia
danh chuan b1 di du lich. Gitp luu trit dit li¢u khi nguoi dung khong c6 internet dugc tot hon.
3.1.2.2. M6 dun dang ky
Nguoi dung ding ky méi co thé dang ky tai khoan cua hé théng.
3.1.2.3. M6 dun dang nhap
Ngudi ding c6 thé dang nhap bang tai khoan dang ky cia hé théng, dang nhap nhanh,
dang nhap vai tai khoan Facebook, ddng nhap véi tai khoan Google.
3.1.2.4. Mo dun kham pha
7 O giao dién kham pha nguoi dung dugc cung cap thong tin tong quan vé dia diém, cac
dia di€ém nén khadm pha khi dén dia danh, va danh sach cac khu vuc khac.
3.1.2.5. Mé dun lich sur
M&i khi ngudi dung di dén dia danh nao. Lich st ciia ngudi dung déu duoc ghi lai &
giao dién lich str.
3.1.2.6. M6 dun ban do
Nguoi ding c6 thé biét chinh xac duoc cac dia danh trén ban do va co thé xem dugc
danh sach cac dia qdanh dQ. Céc dia danh dugc chia lam 3 loai: Di tich, an uéng va mua sam.
Nguoi dung c6 thé tim kiém céc dia danh.
3.1.2.7. M6 dun cai dat
~ Ngudidung co thé cap nhap thong tin ngudi dung tai giao dién cai dit. Ngudi ding c6
thé tuy chon ngdn ngtr cho tng dung.
3.2. M@t sé két qua thir nghigm
3.2.1. Két qua thir nghiém do chinh xac nhan biét dia diem khi nguoi ding dén
noi va khi chuan bi chuyén sang dia diém khac.
Khi ngudi ding dén gan dia danh thi s& phat mét file &m thanh gidi thigu vé& dja danh
do. Hinh anh chi mang tinh chat minh hoa cho chirc nang hoat dong ding nhu ky vong. Vi
ung dung cd su dung am thanh nén khi demo ung dung s€ chi tiét hon vé d¢ chinh x4c.
3.2.2. Két qua thir nghiém luu lai lich sir khi ngudi dung dit chan dén cac dia
danh.
M&i khi nguoi dung di dén dia danh nao. Lich st ctiia ngudi dung déu duoc ghi lai &
giao dién lich str.
3.3. Danh gia tinh hi¢u qua
3.3.1.1. Tinh ning nghe giéi thiéu vé dia danh
Tinh nang nghe gioi thiéu vé dia danh chu yéu st dung GPS dé’xéc dinh vi tri nguoi
dung. Do d¢ chinh xac ctia thiét bi dinh vi phu thudc vao rat nhiéu yéu to, dic biét 1a ti 1¢ gitra
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tin hiéu va nhiéu, vi tri vé tinh, thoi tiét va cac vat can nhu nha cao tang hay cac ngon nii,
ham xe cua cac toa nha hay dudng ham. Nhiing yéu t6 nay co thé gy 13i cho vi tri can dugc
x4c dinh. Nhiéu tin hiéu thuong tao ra sai s6 khoang 1-10 mét. Cac ngon niii, nha cao tang
hay cac vat can khac chan duong tin hiéu gitra b phan thu va v¢ tinh co thé gy ra sai s6 16n
gép ba lan sai s6 gay ra do nhidu tin hi¢u. Vi vay trong diéu kién thoi tiét 1y tuéng khi ngudi
dung trai nghiém, tng dung dap tng t6t nhu cau cia ngudi dung.

3.3.1.2. Tinh nang kham pha dia danh

Vi ndi dung phong phii ¢6 chon lgc, tinh ndng nay mang dén cho ngudi dung tit ca
thong tin can c6 cua mot dia dlem du lich nhu: Tén dia danh, dia chi dia danh, gi0 m& cua
cga dia danh, gla vé vao cong, s6 dién thO‘E_ll, chtrc ndng chi duong tgl dia danh, bai g101,th1¢u
vé dia danh bang 4m thanh cling nhu 1a bang van ban va céac dia diém go1 y khac khi dén dia
danh.

3.4. Nhdn xét

Cac thuat toan str dung trong tng dung da dem dén r:éit nhiéu hiéu qua ciing nhu hiéu
nang tot doi voi tng dung Khi thyc nghiém da cho ra cac két qua chinh xac.

Bo qua nhiing sai s6 chip nhan duogc do str dung tinh ndng GPS dé xac dinh vi tri nguoi
dung cung voi dia dlem anh huong bdi thoi tiét cling nhu dia hinh thi kha ning tng dung trén

thuc té cta ng dung rat cao khi cac két qua thyc nghiém déu dem dén do chinh xac gan nhu
|4 tuyét dbi.

3.5. Két ludn chwong
Trong qua trinh thyc hién dé tai, ciing voi viée thiét ké giao dién than thién, d& st dung,
tac gia ciing nghién ciru ap dung, nang cp cac thuit toan dé gitip cho tmg dung mang lai
nhiéu trai nghiém tot hon cho nguoi dung. Vi mong mudn tng dung dén dugc voi dong dao
ban bé trong nudc va quoc té, tac gia lu6n don nhan nhing y kién gop ¥ tir tit ca moi ngudi
dé phat trién Gmg dung tSt nhat c6 thé.

Hién tai ing dung dang trong giai doan thir nghiém va co6 san phién ban thir nghiém
danh cho hé diéu hanh iOS tai dia chi:

https://testflight.apple.com/join/JO0WueHK

Tac gia rat mong nhan duoc nhiéu phan hdi vé img dung.
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KET LUAN

Luan van “Nghién civu xdy dung irng dung hé tre khdach du lich tai viét nam” voi
muc dich xay dung nén tng dung hd trg cho khach du lich tai Viét Nam ciing nhu gop phan
quang ba du lich Viét Nam d dat dugc nhitng két qua chinh sau:

Ly thuyét:

Vé mit Iy thuyét, luan vin d3 gidi thiéu vé hé diéu hanh iOS; gi6i thiéu vé cac thu vién
str dung trong lun vin bao gdm thu vién Mapkit va thu vién SQLite; luan vin ciing dua ra
cac nghién ctru mat s6 thuét toan tinh ap dung cho bai toan dugc dua ra va ap dung cac thuat
toan d6 vao tng dung; ngoai ra luan vin con xay dung so dd kién tric tong thé, thiét ké tong
thé va thiét ké chi tiét cia ing dung

Ung dung:

Trén co so nghién ctu 1y thuyét da xay dung duge mot ing dung hd tro cho khach du
lich tai Viét Nam. Hién tai rng dung dang trong giai doan thir nghiém dé tiép thu nhiing ¥
kién dong gop ciia ngudi ding gitp cho ing ung dugc hoan thién hon.

Huéng nghién ciru tiép theo:

Hudng nghién ctru tiép theo cua luan vin sé tip trung vao viéc nghién ctru cic phuong
phap nang cao d6 chinh xac ciia cac thuat toan thu thap dit liéu ngudi dung dé dua ra cac goi
¥ t6t nhat cho ngudi dung; Nang cao hiéu qua dé tmg dung chay nhanh hon, b6 sung thém
nhiéu tinh ning méi trong ing ung Va mé rong ung dung trén nhicu nén tang khac nhau:

Android, Windows Phone.



