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TRUONG PAI HOC PA LAT

THONG TIN KET QUA NGHIEN CUU CUA PE TAI

1. Thong tin chung:
- Tén d¢ tai: Xay dung hé théng quang ba Truong Pai hoc Pa Lat bang cong nghé VR
- Sinh vién thuc hién:
1. Tran Bao Lam
Lop: CTK44PM  Khoa: Cong nghé Thong tin
Nam th: 4 SO nam ddo tao: 4
2. Nguyén Xuan Phat
Lop: CTK44PM  Khoa: Cong nghé Thong tin
Nam th: 4 SO nam ddo tao: 4
3. D6 Minh Ding
Lop: CTK44PM  Khoa: Cong nghé Thong tin
Nim tht: 4 SO nam dao tao: 4
4. Nguyén Hoang Anh Khoa
Lop: CTK46B Khoa: Cong nghé Thong tin
Nam tht: 2 SO nam dao tao: 4.5
5. Nguyén Ai Mung
Lop: CTK46A Khoa: Cong nghé Thong tin
Nam tht: 2 SO nam dao tao: 4.5
- Nguoi huéng din: TS. Ta Hoang Théang
2. Muc tiéu dé tai:

Truong Pai hoc Da Lat 1a ngdi truong véi nhidu canh quan dep, tho mong cung
v6i bé day vé lich sir va vian hod phong pht. V&i khudn vién rong 16n, khach du lich va
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céc ban tan sinh vién s& c6 chut bd ngd khi tham quan va tim hiéu vé Truong Pai hoc Pa
Lat. Hon nfra, truong con la dia diém to chtrc nhiéu ky thi hoc sinh, sinh vién trén dia ban
cling nhu ky thi Panh gia nang lyc Qudc gia. Viée tim dung dia diém va phong thi ¢6 thé
¢6 chut kho khan ddi voi nhiéu thi sinh tir noi khac. Vi vay, dé tai “Xay dung hé thong
quang ba Truong Pai hoc Pa Lat bang céng nghé VR” ra doi véi mong mudn giai quyét
nhimng kho khin trén, dong thdi mad ra thém co hoi quang ba cho Truong Pai hoc Pa Lat
dén v6i du khach, sinh vién tiém ning cua truong, ciing nhu nhiéu ban sinh vién dén tir

nhitng noi khac.

Pé tai tip trung vao viéc xdy dung mot hé thong cho phép tao ra, chinh sta va
quan 1y nhiing tour thyc t& 40 voi ndi dung cho phép tuy bién, chinh sira linh hoat, da
dang vé linh vuc va chu dé. Tir d6, khong chi gitp giai quyét nhitng kho khan dang gip
phai, ma con con giap quang ba cho Truong Pai hoc da Lat, cho phép ap dung cac cong
nghé tién tién vao cong tac quan 1y nha trudng, va cé tiém nang ap dung cho cac co so va

don vi khéac trong tuong lai.
3. Tinh mdi va sang tao:

Hién nay cac hé théng twong tu da xudt hién trén thi truong rat nhidu. Tuy nhién
da phan nhitng hé thong va ung dung nay déu phai thué hoic sir dung dich vu cung cap tir
bén thtr ba, do d6 viéc van hanh va phat trién thém nhimg tinh ning mdi it nhiu ciing s&
gip mot s thach thirc vé mit thoi gian va kinh phi. Doi v6i hé théng dugc xdy dung danh
riéng cho Truong Pai hoc Pa Lat nay, mic du tinh nang va hiéu suat c6 thé s& khong cao
béng nhirng ung h¢ théng tuong tu khac do thiéu hut vé mit nhan sy, trinh d va thoi gian
phat trién. Tuy nhién hé thong nay hoan toan c6 thé md rong, bo sung thém nhimng tinh
nang moi va cai thién vé mit hiéu sut, chat lugng cua hé théng trong tuong lai ma khong
can ton thém qua nhiéu chi phi nhu khi st dung nhitng dich vu tir bén thit ba cung cap.
Néu hé théng duoc trién khai st dung thuc té cho viée quang ba Truong DPai hoc Da Lat,
nhom ching toi san sang ban giao lai toan bd hé théng cho nha trudng, dé nhiing khoa
sinh vién tiép theo va doi ngii k¥ thuat co thé tiép tuc phat trién, hoan thién thém dé dap

ung cac yéu cau dat ra.
4. Ket qua nghién ciru:

Thong qua dé tai, nhom da xdy dung twong ddi hoan thién hé thdng dé quang ba

cho Truong Pai hoc Pa Lat. Hé thong bao gom cac API cung cp chirc ning va mot (ng



dung web cho nguoi dung tham quan, kham ph4, trai nghiém tour thyc té ao va nguoi
quan 1y dé chinh stra, quan 1y ndi dung cho cac tour c6 trong hé théng. Nhin chung, hé
thong da cung cip du cac chirc ning can thiét dé tao ra nhimng tour thuc té a0 phuc vu cho
viéc quang ba Truong Pai hoc Ba Lat. Tuy nhién, do thiéu hut vé dit liéu hinh anh va
thong tin gioi thiéu cua cac khu vuc, dia diém, toa nha trong khuon vién truong, nén
nhiing tour tham quan thuc té a0 duoc tao ra & thoi diém hién tai sé gap han ché vé mat
n6i dung. Tuy nhién, diéu ndy hoan toan c6 thé khic phuc. Trong tuong lai, néu ngudn dir
liéu hinh anh va thong tin gidi thiéu dugc bo sung day du thi hé thong co6 thé dua vao st
dung trong thyc t& nham muc dich quang ba cho Truong Pai hoc Pa Lat cling nhu giai

quyét mot s6 khé khan con ton dong trong qua trinh sinh hoat va lam viéc tai trudng.

5. Péng gép vé mit kinh té - xa hdi, gido duc va dao tao, an ninh, qudc phong va

kha niing ap dung cia dé tai:

Pé tai s& gitip giai quyét mot sé kho khan gip phai trong qua trinh tham quan, tim
hiéu, hoc tdp va nghién ctru tai Truong Pai hoc Pa Lat. Pong thoi gitip quang ba nhimng
nét ndi bat, dic sic cua trudng dén voi nhitng nguoi dung tir xa, tir d6 goép phan nho vao
nang cao gia tri, hinh anh cta trudng, giup cho nha truong co thé tiép can dugc véi nhiéu

dbi twong sinh vién tir khap cac noi dén tham gia hoc tap, nghién ctu tai truong.

6. Cong bo khoa hoc cia sinh vién tir két qua nghién ctru caa deé tai:

Ngay thang ndm
Sinh vién chiu trach nhiém chinh
thire hién dé tai

(Ky, ho va tén)



Nhén xét ctia ngudi hwéng din vé nhirng déng gép khoa hoc ciia sinh vién thue hién

dé tai:
Ngay thang nam
Xac nhan cuaa trwong dai hoc Nguoi huéng dan
(Ky tén va dong déu) (Ky, ho va tén)



TRUONG PAI HOC PA LAT

THONG TIN VE SINH VIEN

CHIU TRACH NHIEM CHINH THUC HIEN PE TAI

I. SO LUQC VE SINH VIEN:
Ho va tén: TRAN BAO LAM
Sinh ngay: 26 thang 9 nam 2002
Noi sinh: Lam Dong
Lop: CTK44PM Khoa: 44
Khoa: Cong ngh¢ Thong tin
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II. QUA TRINH HQC TAP
Nam thw 1:
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Ngay thang nam
Xac nhan cua trueong dai hoc Sinh vién chiu trach nhiém chinh
thwe hién dé tai

(ky, ho va tén)



DANH MUC TU VIET TAT

STT

Tir viét tit

Viét day da

Ghi chu

API

Application Programming

Interface

La mot giao di€én ma mot hé
thdng may tinh hay tng dung
cung cap dé cho phép cac yéu cau
dich vu ¢6 thé duoc tao ra tir cac
chuong trinh may tinh khac,
va/hodc cho phép dit liéu co thé

dugc trao doi qua lai gitra chiing

CORS

Cross-Origin Resource

Sharing

La mot co ché cho phép mot
trang web truy cap cac tai nguyén
bi han ché tir may chu trén mot
mién khac véi mién phuc vu

trang web do

DOM

Document Object Model

La mot giao dién 1ap trinh Ung
dung. Thong thuong, DOM cé
dang mot ciy ciu trac dir liéu,
duoc dung dé truy xuat cic tai

liéu dang HTML va XML

JWT

JSON Web Token

La mét tiéu chuan Internet duoc
dé xuét dé tao dir lidu vai chir ky
tuy chon va/hodc ma hoa tuy
chon c6 tai trong chira JSON xac
nhan mot sd xac nhan quyén so
hitu. Ma thong bao dugc ky bang
cach st dung bi mat riéng tu hoac

khoa chung/riéng




REST REpresentational ~ State | La mot kiéu kién trac phan
Transfer mém duoc tao ra dé hudng dan
thiét ké va phat trién kién
tric cho World Wide Web
VR Virtual Reality Cong nghé thuc té ao




MO PAU

Tong quan tinh hinh nghién ctru lién quan dén dé tai

Truong Pai hoc Pa Lat dugc danh gia 1a mot trong nhitng ngdi trudng dep nhit ca
nude véi hon 40 cong trinh 10n nhoé nam trong khuén vién xanh gan 40 ha. Noi day 1y
tudng cho viéc hoc tap va nghién ctru cua sinh vién, déng thoi cling 1a mét dia diém du
lich dugc rat nhidu du khach quan tim khi dén voi thanh phd Pa Lat. Tuy nhién voi
khuon vién rong 16n thi viéc kham pha hét ngdi truong nay ciing mat kha kha thoi gian.
Bén canh d6 cling c6 rat nhiéu nguoi mudn chiém ngudng vé dep cua ngdi trudng nay
nhung van chua c¢6 co hoi dé dén véi thanh phd Pa Lat. Nham giai quyét van dé trén, diéu
can thiét 1 phai xdy dung mot hé théng du lich théng minh dua trén cong nghé thuc té do
(Virtual Reality - VR) gitup cho nguoi ding c6 thé tham quan, trai nghiém va kham pha

ngdi trudng tir xa nhd vao su hd tro cua céc thiét bi cong nghé.

Hién nay rat nhiéu cong ty, doanh nghiép, trudng hoc va khu du lich d3 st dung
cong nghé VR dé xay dung hé théng du lich thong minh nham giéi thiéu, quang ba vé
khudn vién va co so ha tang cia minh. Nhimng hé thong nay da dem lai rat nhiéu loi ich
chang han nhu gitp khach hang c6 thé tham quan va kham pha cac van phong, cac nha
may, khu san xuat ctia ho ma khong can phai truc tiép di chuyén dén dia diém d6. Pong
thoi, hé thong cling gitp tiét kiém dang ké thoi gian cling nhu chi phi di chuyén nhung
van c6 nhitng cai nhin tong thé va khach quan vé co s ha tang. Doi véi cac khu du lich,
du khach c6 thé trai nghiém trude cac dia diém du lich néi tiéng mot cach nhanh chong va
thuan tién & bat ctr noi dau. Tir d6, gitip ho dé dang dua ra quyét dinh c6 nén dén du lich,

trai nghi¢m thyc té tai dia diém do6 hay khong.

Trén Internet ngay nay, cac trinh xem anh va video 360 d¢ dugc tich hop vao ung
dung web dang ngay cang pho bién. Cac thu vién phat trién kém theo cho muc dich nay
cling ngay cang da dang, v6i nhitng diém manh va yéu riéng cua ting thu vién. Mot sd
cac thu vién phé bién hién ¢ vé trinh xem anh va video 360 do trén ung dung web bao
gdém Panolens.js, Marzipano, Pannellum va Photo Sphere Viewer. Trong d6 Panolens.js
duogc danh gia 1a thu vién manh mé nhét so voi cac thu vién khac. bay 1a mot thu vién
JavaScript md nguén mé duge st dung dé tao ra céc trinh xem anh va video 360 d0, ciing

nhu céc trinh xem thuc t€ 4o trén web. Thu vién cung cap céc cong cu dé tao ra cac trai



nghiém VR trén nhiéu nén tang, bao gdm desktop, dién thoai thong minh, va nhiéu thiét
bi khéc tuong tu. Panolens.js dugc xay dung dya trén cong nghé¢ WebGL, Three.js va mot
s6 thu vién khac. N6 duoc danh gia cao vé tinh linh hoat, dé st dung, dé tuy chinh, cong
ddng phat trién 16n va kha ning twong thich tbt trén nhiéu thiét bi.

Gio6i thiéu dé tai

Pé tai "Xay dung hé théng quang ba Truong Pai hoc Pa Lat bang cong nghé VR"
nhiam tim hiéu va phat trién mot hé thong quang ba truong Pai hoc Pa Lat thong qua
cong nghé thuc té ao (Virtual Reality - VR). Nghién ciru s& tép trung vao viéc xdy dung
mot hé thong co thé moé phong lai mdi truong o s6 sinh dong, cho phép ngudi dung trai
nghiém truong Pai hoc Pa Lat mdt cach chan thuc nhét & bat cir dia diém nao. Dé tai
nham gia ting sy hip din va tiép cin tryc tuyén dén voi nhiéu sinh vién hoc sinh, dong

thoi nang cao uy tin va tiém nang cua truong trong vi¢c thu hut sinh vién va gidng vién.

Pé tai tap trung nghién ctru cong nghé thuc té ao VR (Virtual Reality) va ap dung
vao trong xay dung tng dung web dé tao ra mot tmg dung web dung dé quang ba cho
truong Pai hoc Pa Lat. Ung dung web s& cung cip cho ngudi dung kha ning twong tac
nhu xoay, di chuyén dé quan sat cac dia diém trong truong & tit ca cac goc nhin, tuong tu
nhu khi ho quan sat truc tiép tai truong. Pong thoi cung cip thém céac thong tin mé ta vé
dia diém d6 dudi dang c4c doan van ban, hinh anh, video, &m thanh léng tiéng gid1 thi¢u
vé dia diém,... dé gitp nguoi dung c6 thé kham pha duoc nhiing nét dic sac, tha vi, nhiing

dia diém doc dao cua truong Pai hoc Pa Lat tir xa ma khong can phai dén tan noi.

Vé phan quan 1y, tng dung web s& tap trung vao viéc quan Iy cac tour du lich.
Nguoi quan tri s& c6 thé tao ra cac tour mai, chinh stra cac tour da cé cho phu hop véi
muc dich st dung. V&i tinh ning quan 1y nhiéu tour, tmg dung web s& c6 kha ning mo
rong ra nhiéu tour du lich khac nhau, phuc vu cho nhiéu muc dich khac nhau, khong
chi gidi han & pham vi quang ba truong Pai hoc Pa Lat.

Ly do chon dé tai

Két hop gitra sy phat trién nhanh chong cua cong nghé VR va nhu ciu quang ba
va tuyén sinh cua trudng Pai hoc Pa Lat. Viéc sir dung cong nghé VR gitp tao ra trai
nghiém chan thyc va sinh dong, thu hut sy chi y cua cong chung mot cach hiéu qua
hon. Ngoai ra, dé tai cling dat ra myc ti€u cai thién viéc quang ba truong Pai hoc Pa
Lat thong qua vi¢c tdn dung cong nghé hién dai, gitip nang cao hinh anh va thuong
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hiéu cua trudng trong cong dong gido duc va xa hoi. Pong thoi, viéc nghién ciu va
xay dung hé thong nay ciing c6 thé mang lai nhitng két qua va kién thirc méi, gop phan

vao viéc phat trién gido duc va cong nghé ¢ Viét Nam.

Dua trén nén cong nghé ngdy cang phat trién, viéc sir dung cong nghé VR trong
quang ba Trudong Pai hoc Pa Lat s& mang lai nhiéu loi ich. Nguoi dung s& duoc trai
nghiém mot cach doc dao va tuong tac dé dang véi khong gian, co so vat chat, hoat
dong hoc thudt va sinh hoat sinh vién cua truong mot cach séng dong. H¢ théng nay
khong chi 1a cong cu quang cdao ma con 1a mot phuong tién gido duc hién dai, gitp
ting cuong su quan tdm va hiéu biét vé trudng Pai hoc Pa Lat tir phia ca cong dong
mang va cong dong gido duc. Ngoai ra, viéc ap dung cong nghé VR con gilip tao ra an
tuong manh mé va khac bi¢t, giap Truong Pai hoc Da Lat ndi bat trong hanh trinh

tuyén sinh va xay dung thuong hiéu giao duc trong cong dong.
Muc tiéu ciia dé tai

Muc tiéu cta dé tai "Xay dung hé thdng quang ba Truong Pai hoc Pa Lat bang
cong nghé VR" 1a hudng tdi viéc tao ra mdt hé théng quang ba hién dai va sang tao,
gilip nang cao hinh anh va thuong hi¢u cua Truong Pai hoc Pa Lat thong qua viéc ap
dung cong ngh¢ VR. Muc ti€u chinh cua nghién ctru 1a xdy dung mot moi truong ao
sinh dong va hip dan, cho phép ngudi dung trai nghiém truong Pai hoc Pa Lat mot

cach chan thuc va séng dong.

Nghién ctru nham déy manh sy quan tam va hiéu biét vé truong Pai hoc Da Lat
tur phia khach du lich va cong déng gido duc, tir do thu hut dugc sy quan tam cua doi
tugng muc tiéu nhu du khach, sinh vién, phu huynh va gido vién. Muc tiéu cudi cling
1a dong gdp vao viée phat trién cong nghé va tmg dung cong nghé VR trong linh vuc
gido duc tai Viét Nam, déng thoi tao ra mot an tuong manh mé& va khac biét, gitp
truong Pai hoc Pa Lat ndi bat trong hanh trinh tuyén sinh va xdy dung thuong hiéu
gido duc trong cong dong.

Phwong phap nghién ciru

Trude hét, nhom ching toi sé tién hanh tim hiéu vé cong nghé VR va ung dung
ctia no trong linh vuc gido duc dé xac dinh tiém niang va kha ning ap dung vao thyc té.
Tiép theo, chung toi thyuc hién nghién ciru, tim hiéu vé truong Dai hoc Pa Lat dé hicu
13 vé co s& vat chat, cac hoat dong hoc thuat va sinh hoat sinh vién.
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Budc tiép theo, chung toi thu thap y kién tir d6i tugng nghién ciru nhu khach du
lich, sinh vién, phu huynh va gido vién dé ndm bét nhu cau va mong mudn trong vi¢c
tim hiéu vé truong DPai hoc Pa Lat. Sau d6, nhom tién hanh xay dung hé théng c6 thé
mo phong mét sd canh quan, khu vuc trong khudn vién cia trudng dé tao ra trai

nghiém sdng dong va chan thuc.

Sau khi hé thong di dugc hoan thién, chiing t6i tién hanh thir nghiém véi nhom
nguoi tham gia dé danh gia su hoan thién va tinh chan thyc ctia hé théng. Két qua thu
duoc tir viéc thir nghiém nay sau d6 dugc phan tich dé danh gia hiéu qua ciia hé thong
quang ba VR d6i véi viée tuyén sinh va quang ba cta truong. Cudi cung, dya trén két
qua va phan tich, d¢ tai s& dua ra cac khuyén nghi va dé xuat dé cai thién va phat trién

hé théng nay trong tuong lai.
Poi twong va pham vi nghién ciru

Déi tugng nghién ctru cua dé tai "Xay dung hé thong quang ba Trudng Dai hoc
Pa Lat bang cong nghé VR" bao gom khac du lich, sinh vién dang quan tim dén viéc
nhap hoc vao truong Pai hoc Pa Lat, phu huynh va nguoi than cua sinh vién, cling
nhu giang vién va nhan vién cta truong. Pham vi nghién ctru s€ tap trung vao viéc tim
hiéu nhu cau va mong mubn cua dbi tuong muc ti€u khi tim hiéu vé truong Pai hoc Pa
Lat, xay dung mo phong mot s6 khu vuc, canh quan cia truong dé thir nghiém va danh
gia, dong thoi danh gia hiéu qua cua hé théng quang ba VR ddi véi viéc tuyén sinh va
quang ba cta truong. Nghién ctru sé hudng dén viéc cai thién viéc quang ba va ting
cudng sy quan tim tir cac dbi twong muc tiéu ddi v6i truong Pai hoc Pa Lat thong qua

viéc ap dung cong nghé¢ VR.
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CHUONG 1: CO SO LY THUYET VA CONG NGHE

1.1 Tong quan vé ing dung web Virtual Tour 360

VR 1a viét tat cia Virtual Reality c6 nghia 13 thuc té d0. Pay 13 cong nghé gitp
cho nguoi ding c6 thé cam nhan méi truong gia 1ap mot cach chan that bang cac thiét

bi cong nghé nhu may tinh, dién thoai, kinh thuc té 4o0,...

Dua trén nhu cau d6, VR duoc nghién ctiru va ap dung vao tng dung web nham
tao ra cac trang web cho phép ngudi dung c6 thé kham phéa khong gian 3 chiéu thay vi
cac hinh anh 2 chiéu nhu cac ing dung web thong thuong khac. Cac tng dung web
nay thuong duoc goi 1a Web Virtual Tour 360. Web Virtual Tour dugc tao ra bang
cach lién két cac hinh anh 360 d6 lai voi nhau gitp nguoi dung co thé thuc hién cac
thao tac nhu xoay, di chuyén dé quan sét toan canh cia mot khong gian trong hinh anh
d6 mot cach chan that. Ngoai ra trén nhitng hinh anh nay c6 thé chira cac nut bam dé
hién thi théng tin mé ta vé dia diém hodc mot dbi twong nhét dinh ¢ dia diém d6. Pong
thoi, hinh anh cling chtra cac nit bam dé di chuyén dén cac dia diém khac lién quan

dén dia diém hién tai, tuy thudc vao myc dich cia img dung web.

Hién nay, ung dung web Virtual Tour 360 c6 thé duoc ung dung vao rat nhiéu
linh vuc khac nhau nhu bét dong san, du lich, giai tri, quang ba thuong hi¢u, cong ty,

doanh nghiép,...
1.2. Cong ngh¢ Panorama Viewer
1.2.1. Mot s6 thw vién pho bién hién nay

Trong thoi dai k¥ thuat sb hién nay, cac trinh xem anh va video 360 dg trén web
dang tré nén ngay cang pho bién. Céac thu vién phat trién cho muyc dich nay ciing ngay
cang da dang, voi nhimg diém manh va yéu riéng cua timg thu vién. Mot sb cac thu
vién pho bién hién c6 vé trinh xem anh va video 360 do trén web bao gdm Panolens.js,
Marzipano, Pannellum va Photo Sphere Viewer.

D¢ phé bién: panolens.js va marzipano déu c6 sb lugng ngudi dung va dong
g6p 16n trén Github, trong khi pannellum va Photo Sphere Viewer c6 sb luong ngudi
dung va dong gop it hon. Tuy nhién, tit ca cac thu vién déu duoc st dung rong ri trén

web.
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Tinh néng: Panolens.js 1a thu vién manh mé& nhat trong sé nay, cung cip tinh
ning VR trén nhiéu nén tang. Marzipano tap trung cht yéu vao tinh linh hoat va tuy
chinh cao hon. Pannellum cung cip céc tinh ning nhu zoom, diéu huéng va dia diém.

Photo Sphere Viewer chii yéu tap trung vao tinh ning xem anh va video 360 do.

Tinh twong thich: Panolens.js, Marzipano va Pannellum déu hd trg cac trinh
duyét phé bién nhu Chrome, Firefox, Safari va Edge. Photo Sphere Viewer cling hd
trg cac trinh duyét nay, nhung chi hd tro phién ban méi nhat. Tat ca cac thu vién trén

déu hd tro trén thiét bi di dong.

Tinh irng dung: Pannellum va Photo Sphere Viewer déu c6 cdu tric don gian va
dé sir dung, trong khi Panolens.js va Marzipano yéu ciu co kién thirc vé WebGL va

Three.js dé sir dung hiéu qua hon.

Tém lai, moi thu vién c¢6 nhitng ddc di€m riéng phu hgp vdi nhu cau st dung
khéc nhau. Cac thu vién ¢ trén déu 1a cac thu vién ma ngudén mao tao ra cac trinh xem
anh va video 360 dg trén web. Tuy nhién, panolens.js dugc danh gié 1a thu vién manh

m¢, hiéu qua va cung cap kha nang tuy chinh cao hon véi cac thu vién khéc.
1.2.2. Thuw vién Panolens.js

Pay 1a mot thu vién JavaScript ma nguén mo duoc st dung dé tao ra cac trinh
xem anh va video 360 d¢, ciing nhu cic trinh xem thuc té 4o trén web. Thu vién cung
cip cac cong cu dé tao ra cac trai nghiém VR trén nhiéu nén tang, bao gdm desktop,
dién thoai thong minh,... Panolens.js dugc xay dung dua trén cong nghé¢ WebGL,

Three.js va cac thu vién khac dé tao ra cac trai nghiém VR/AR trén web (11,

MOME  DICUMENTATION  ECAPLE  SUPPORT  GITWUB

Hinh 1.2.1 Thu vién Panolens.js
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Thu vién Panolens.js dugc danh gid cao vé tinh linh hoat, d& sir dung, dé tuy
chinh, cong dong phat trién 16n va tinh twong thich trén nhiéu thiét bi. Mot sd tinh

nang dang chu y cla panolens.js:
- HO tro cac dinh dang file anh va video 360 phé bién nhu: JPEG, PNG,...

- Kha ning tuy chinh cao: panolens.js cho phép ngudi dung tuy chinh nhiéu

thong s6 nhu kich thudc, mau sac,...

- Tinh ning hotspot: panolens.js cung cip tinh ning hotspot, cho phép nguoi

dung thém cac diém di chuyén, diéu hudng sang cac dia diém khac.
Céc thanh phan chinh cua Panolens.js:

Viewer: La thanh phan co ban ciia Panolens.js, n6 cho phép nguoi ding xem
cac ndi dung 360 do va trai nghiém thuc té 40. N6 c6 thé duoc su dung dé két hop cac

phan tir khac nhau cia trang web vao mot trai nghiém thuyc té 4o.

Scene: Pay 1a thanh phan chta noi dung 360 d6 hién thi trong Viewer. Mot
Scene c6 thé chira nhiéu hinh anh va video 360 do, va c6 thé duoc chuyén doi gitra cac
Scene khac nhau dé tao ra mot trai nghi¢m thuc té 40 1ién mach.

Panorama: Pay la mot hinh anh hoac video 360 do hién thi trong mot Scene.
N6 c6 thé dugce tao ra tir cac anh don 1é hodc tir cac anh ghép lai dé tao thanh mot hinh
anh hoan chinh.

Hotspot: La mot thanh phan lién két c6 chira mot ving nao d6 trén hinh anh
hién thi trong Panorama. Khi ngudi ding nhap vao mot Hotspot, n6 s& chuyén dén mot
Scene khac.

Control: La cac thanh phan cho phép nguoi dung twong tac véi trai nghiém
thuc té 40, bao gém cac nat diéu khién, thanh truot va cac thanh phén khac.

Renderer: La thanh phén tao ra cac hinh anh 360 do va video hién thi trong
Viewer. N6 ¢6 thé duoc tuy chinh dé cung cap cac hiéu Gmg dong va téi wu hoa hiéu
suat.

1.2.3. Thu thap, xir ly hinh anh panorama 360

Qua trinh tao ra anh panorama 360 d6 can nhiéu hinh anh chup tir cac hudng

khac nhau. Qua trinh ndy bao gom viéc chup nhiéu hinh anh tir cac hudng khac nhau,
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sau do st dung phan mém chinh stra 4nh dé€ ghép cac hinh anh nay lai véi nhau va tao

ra mot anh panorama. Cu thé nhu sau:

Buéc 1: Chon ving can chup

Trude khi bat dau chup can chon ving chup c6 thé 13 mot khong gian bén trong
hoic bat ky dia diém nao ma nguoi dung mudn tao ra anh panorama 360.

Budc 2: Chyp cac hudng xung quanh

Sau khi chon dugc vung can chup, c6 thé chon céc cong cu phu hop voi tung
thiét bi nhu flycam, dién thoai dé chup cac anh xung quanh ctia ving can chup.

Budce 3: Chinh stra, ghép cac hinh anh

Sau khi da chup dugc cac hinh anh tir cic huéng khac nhau, str dung phan mém
chinh stra anh (vi du Adobe Photoshop) dé ghép cac hinh anh nay lai v6i nhau va diéu
chinh mot s thudc tinh nhu mau sic, do sang, ting do phan giai va cac thong sb khac
dé tao ra mot anh panorama 360.

1.3 Thu vién Reactjs

React 14 mot thu vién JavaScript md nguén mo dung dé xay dung giao dién
nguoi dung va ung dung web mot cach nhanh chéng, hiéu qua 2. Muc dich chinh cua
React trong mot tmg dung web 1a dé quan 1y 10p giao dién cta tng dung, twong ty nhu
phan V (View) trong mé hinh MVC (Model - View - Controller) vén d3 rat phd bién

trudc day trong ung dung web.

React JS app Middleware

A 4

) 4

Redux

Component

Component

Component React 15

Component

o g < [ISONT ‘ i' .
* >. [ Store |< _:‘ Reducers ‘ k___!..—/)

Router for SPA I1Bn for
navigation translations

Hinh 1.3.1 Mo hinh hoat dong cua ung dung React
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Thay vi phai xir 1y toan bd giao dién ngudi dung nhu mot thanh phan duy nhat,
React co thé chia nho nhiing giao dién phirc tap thanh cac thanh phan doc 1ap nho hon
goi la cac component, co thé tai str dung lai cho toan bo ing dung web. Nho do, React
s& tan dung duoc toc do va hiéu ning ctia ngdn ngi 1ap trinh JavaScript dé twong tac
vo1 DOM (Document Object Model) trong img dung web gitp vi¢c render trang web
s& trd nén nhanh hon rat nhiéu, déng thoi lam cho trang web tré nén linh hoat, c6 tinh
tuong tac cao va cé thé twong tich véi nhiéu thiét bi co kich thudc man hinh khac nhau
[2]

React 1a mot trong nhitng thu vién dé xay dung giao dién ngudi dung phd bién

nhat hién nay boi nhitng wu diém ©:

Hiéu ning tot: React sit dung DOM ao. Trong tung dung React, khi mot dbi
tuong thay dbi thi DOM 4o s& duge cap nhat. Sau d6 no s€ so sanh vdi trang thai trudc
d6 va chi cap nhat nhiing d6i tugng ¢ su thay d6i & trong DOM that thay vi cap nhat

toan b cac doi tuong. Diéu nay s€ giup rng dung web trd nén nhanh hon rat nhiéu.

Tao ra cac component tai st dung: Component 1a cac thanh phan dé xay dung
nén mét tng dung React. Trong mdi component s& chira ndi dung hién thi 1én giao
dién nguoi dung va cac logic xur 1y riéng cua component d6. Cac component nay co
thé hoat dong doc 1ap va duogc tai st dung trong toan bo tmg dung, diéu niy s& gitp
giam thiéu thoi gian phat trién ung dung, tranh viéc 1ap lai cdc doan ma gidng nhau

nhiéu lan.

Dt liéu mot chiéu: Trong ting dung React, dir li¢u s€ dugc truyén tir component
cha xudng cac component con thong qua céc thudc tinh. Vi vay dir liéu mdt chicéu s€
gitp xac dinh duogc vi tri cta 161 xay ra & dau, giup cho 1ap trinh vién dé dang stra dugc

16i d6 trong qua trinh xay dung ing dung, giam thiéu thoi gian g 16i.

Pon gian héa ma ngudn: React cung cip thém cac cu phap mo rong cho ngdn
ngir JavaScript goi 1a JSX. Tinh ning nay s& cho phép viét cac ma HTML bén trong
JavaScript. JSX thuc hién tdi uu héa trong khi bién dich sang ma JavaScript. Cac ma
nay sé& c6 thoi gian thue hién nhanh hon nhiéu so véi ma viét tryc tiép bang JavaScript.
Pong thoi nd cling an toan hon vi ma JSX s& duoc bién dich trudce khi chay gidng nhu
cac ngdn ngit 1ap trinh khac nhu Java, C++,... vi thé cac 18i s& dugc phat hién ngay

trong qua trinh bién dich.
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Cong dong hd tro rong 16n: Vi React 1a mot trong nhitng thu vién JavaScript
phé bién nhét hién nay, do d6 c6 rat nhiéu chu dé duoc cac lap trinh vién chia s¢ va
thao ludn & trén cac dién dan, cac trang thong tin vé cong nghé. Piéu nay sé gitip cac
1ap trinh vién dé dang tim kiém, trao ddi thong tin, giai quyét cac van dé thuong gip

trong qua trinh phat trién ing dung web.

Bén canh nhitng vu diém thi React van con ton tai mot so nhuoc diém can phai

can nhéc trudce khi mudn xay dung mot tng dung bang React:

Cap nhat thuong xuyén: Mac du day la mot tin hiéu tt, khi React cap nhat
thém cac tinh nang madi hodc cai thién cac tinh ndng cii thi s€ giip cho ung dung tré
nén tot hon. Tuy nhién diéu nay s& gdy ra mot s6 han ché cho cac lap trinh vién khi ho
phai thuong xuyén cap nhat cac su thay doi nay. Pong thoi nd ciing s& 1am cho cac
trang tai liéu vé React khong con chinh xéc, phai thudng xuyén thay d6i. Bén canh d6
thi cac khach hang hodc tng dung yéu cau sy on dinh thi viéc thay d6i thuong xuyén

nay s€ anh hudng rat nhiéu dén trai nghiém cua ho.

Phu thudc vao cac thu vién khac: React khong chi 1a mot thu vién doc 1ap ma
n6 phu thudc vao rat nhiéu thu vién khac dé hoat dong. Vi vay cac ung dung dugc xay
dung bang React it nhiéu ciing s& bi anh hudng khi cac thu vién c6 su thay doi nhu cap

nhat, bao tri,...

Thiéu quy udc chung: Cac thu vién, ngon ngit 1ap trinh hodc framework déu co
cac quy ude chung cho cac 1ap trinh vién khi sir dung. Piéu nay s& gitp cho cac lap
trinh vién dé dang thich nghi khi thay d6i moi truong lam viéc. Trong khi d6, cac lap
trinh vién React s& kho c6 thé du doan trudc duge ciac mau hodc quy udc ma moi
truong 1am viéc moi dang str dung dé co thé tuan theo, khién cho céac 1ap trinh vién
kho tiép can. Piéu nay khién cho ddi ngii lap trinh phai danh thoi gian dé thao luan va
théng nhit vé cac quy wdc chung khi 1ap trinh trong mot du an. Khi doi ngii thay doi
nhiéu 1an thi ma nguon cua dy 4n sé trd nén phirc tap, kho bao tri va phat trién vi mdi

nguoi s€ ¢ nhitng thoi quen hodc tuan theo nhitng quy udce riéng.

Maic du Reactjs con ton tai mdt sO han ché, tuy nhién véi nhiing wu diém vuot
trdi ctia no, ddy van la mot thu vién rat dang dé nghién ciru va sir dung dé xay dung

giao dién cho ung dung web.
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1.4 Framework ASP.NET Core 7.0

ASP.NET Core 1a mot Framework phat trién tng dung web ma ngudn mo, ké
thira tir ASP.NET, dugc phat trién béi Microsoft 1. Pay 1a mot framework module va
chay trén ca NET Framework ddy du trén Windows va NET Framework da nén tang.
Framework nay 1a mgt phién ban hoan thién, dugc két hop tir hai m6 hinh lap trinh
trudc day la ASP.NET MVC va ASP.NET Web API thanh mdt mdé hinh 18p tinh duy

nhét.

Mic du ASP.NET Core 1a mot framework méi, dugc xay dung trén mdt ngan
xép mai, n6 van tuong thich rat cao véi ASP.NET. Framework ASP.NET Core con hd
trg cac phién ban song song, cho phép phat trién tng dung voi nhiéu phién ban khéac

nhau ctia ASP.NET Core. Diéu nay khong thé thyc hién & cac phién ban ciia ASP.NET.

ASP.NET Core Web API architeture

The external system is in charge

Request )
[-— — )
o ASP.NET Core - = URL _bfl]l;_[?\'g
; Web API Response I\ \
' - A\

= json

user

Some framework, like
React.js, or mabile app

Hinh 1.4.1 M6 hinh kién tric ciia ASP.NET Core Web API

ASP.NET Core dugc thiét ké dé chay trén nhiéu nén tang bao gom Windows,
macOS va Linux. Piéu nay cho phép phat trién ing dung web khong bi rang budc boi
hé diéu hanh cu thé. Puogc tdi vu hoa dé dat hiéu suit cao. No st dung mo6 hinh xu 1y
bat dong bo va c6 kha ning xir 1y song song. Pong thoi nd ciing toi wu hoa viée sir
dung tai nguyén va c6 kha niang phan hoi nhanh chong 7).

ASP.NET cho phép lya chon nhing thanh phan can thiét dé xay dung ung dung.
Trong mdt ung dung, chi can cai nhitng goi cai dat can thiét va sir dung mot cach dé
dang, nhanh chong, gitp giam kich thudc ctia ing dung va tdi wu hoa hiéu suét.

Hb trg Web API va tng dung web: ASP.NET Core hd tro phat trién ca API web
va ting dung web truyén thong. Piéu nay cho phép lap trinh vién xay dung cac dich vu
web, tir nhitng tng dung web tinh dén Gng dung dong phirc tap. ASP.NET Core tich
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hop tét v&i cac cong nghé khac trong hé sinh thai NET va Microsoft, bao gom Entity
Framework, SignalR, Identity,...

Ngoai ra, ASP.NET Core con cung cap cac tinh ning bao mat va dang tin cay,
bao gém quén 1y phién 1am viéc, xac thuc nguoi ding, bao vé chdng tin cong CORS.
Parameter binding cho cac action cua API dugc gin két théng qua Dependency
Injection khi duoc cdu hinh nhu mot loai dich vu B, Diéu nay c6 nghia 1a khong can

thiét phai ap dung thudc tinh [FromService] mot cach rd rang cho mot tham sd.
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CHUONG 2: PHAN TiCH YEU CAU, CHUC NANG VA THIET KE HE THONG

2.1 Phén tich yéu cau, chirc ning

Ung dung web yéu cau c6 cac chirc nang dé quan 1y cac tour du lich thyc té ao.
Nguoi quan tri co thé tao ra mot tour mdi, chinh sira hodc x6a cac tour d3 cé. Cac tour
sau khi duoc tao va c6 trang thai di xuit ban (published) thi nguoi dung c6 thé truy
cap va xem chi tiét cac tour d6. Ngoai ra hé thong con bao gém chirc nang dang nhap
va quan 1y tai khoan dé dam bao an toan cho hé thong ciing nhu dé dang mé rong thém

cac nhom chirc nang khac trong tuong lai.

DLU Virtual Tour

Hinh 2.1.1: So' d6 use case ciia itng dung web.

Theo hinh 2.1.1, cac churc nang cua ung dung web s€ dugc chia thanh 03 nhém
chinh twong Ug véi cac phan quyén: ngudi dung (user), quan 1y (manager) va quan tri
vién (admin). Mdi phan quyén s& bao gdm céc chiic ning nhat dinh, trong d6 nhom
user 1a cap thdp nhat va admin 1a cip cao nhat. User s& bao gdm céc chuc ning lién
quan dén tim kiém, xem chi tiét cac tour du lich thuc té 40. Manager s& bao gdm céc
chtic ning cuia user cong thém cac chirc ning lién quan dén viéc quan 1y céac tour du

lich. Admin s€ bao gom tat c4 cac chlrc nang cua user va manager cong thém céac chuc
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nang dé quan 1y tai khoan. Cac chirc ning cua user hi¢n tai s€ chua can dang nhap
nhung van c6 thé st dung dugc. Cac chirc ndng tir cap manager trg 1€n can phai dang

nhap va c6 quyén han phit hop thi mai ¢ thé sir dung.

Bang mo ta chi ti€t cac chic nang ctia ing dung web:

STT | Phan quyén | Tén chitc ning M0 ta chi tiét

1 | User Xem danh sach tour | Nguoi ding c6 thé xem danh sach tat
ca cac tour c6 trang thai dd xudt ban
(published). Thong tin mdi tour bao
gdm tiéu dé, anh bia, ngay tao va sb

luot xem.

Tim ki€ém tour Nguoi dung c6 thé tim kiém, loc cac

tour theo tir khoa va cac diéu kién.

Xem chi tiét tour Nguoi dung c6 thé chon vao mdt tour
dé xem chi tiét. Tai ddy, nguoi ding
c6 thé xem va tuong tac v6i hinh anh
360 d6 tai mot dia diém trong tour do.
Pong thoi co thé di chuyén dén céac
dia diém khac di duogc cai dat o trong
tour, hodc xem thong tin mo ta chi tiét
vé dia diém d6 thong qua cac diém

thong tin (info hotspot).

Tim kiém thong tin | Tai mot tour chi tiét, nguodi dung co
trong tour thé nhap céc tu khoa can tim kiém. Hé
théng s€ liét ké ra danh sach cac dia
diém co lién quan dén tir khoa do,
gitp cho ngudi dung dé dang theo doi

va trai nghiém tour.
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Manager

Hién thi danh séch

cac tour

Nguoi quan 1y ¢6 thé xem danh sach
tat ca cac tour dugc tao ra béng tai
khoan ctia minh. Danh sich tour s€
dugc phéan trang va sip xép giam dan
theo ngay tao. Nguoi quan 1y cling co
thé tim kiém va loc danh sach céc tour
theo cac tir khoa hodc diéu kién cho
trude (sdp xép theo trang thai, tén, sd

luot xem,...)

Tao tour

Nguoi quan 1y co thé tao méi mot
tour. Sau khi nhén tao thi s& chuyén

dén trang dé chinh sura tour vira tao.
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Chinh stra tour

Nguoi quan 1y c6 thé chinh stra cac
thong tin co ban cta mot tour chang
han nhu tén va trang thai. Déng thot
cling c6 thé chinh sira thong tin chi tiét
cua mot tour. Mot tour s€ duogc tao
thanh tr nhiéu dia diém khac nhau
(scene). Mdi dia diém 1a mot tAm hinh
panorama 360 do di duoc xu ly dé
tuong tac, giup nguoi quan 1y co thé
xem dia diém duéi nhiéu goc do khac
nhau ciing nhu thao tic dé tao ra céc
diém di chuyén (link hotspot), diém
thong tin (info hotspot) cho dia diém
d6. DPoi véi mdi dia diém, sau khi
nguoi quan ly tai hinh anh 1én thi h¢
thong s& tu dong lay tén cia tap tin
hinh anh d6 1am tiéu dé cho dia diém.
Tuy nhién ngudi quan 1y ¢ thé thay
d6i tidu dé cua dia diém dé cho phu
hop véi muyc dich ctiia minh. Tai mdi
dia diém trong tour, ngudi quan 1y c6
thé thém céc diém di chuyén dén cac
dia diém khac. Mdi diém di chuyén s&
bao gdm tiéu dé va dich dén. Tiéu dé
cia diém di chuyén mac dinh s€ léy
tiéu dé cia dich dén tuy nhién nguoi
quan 1y van c6 thé chinh stra lai cho
phu hop vo1 muc dich cta minh.
Ngoai cac diém di chuyén, ngudi quan
Iy co thé tao ra cac diém thong tin dé

mo td vé madt toa nha, cong trinh,... cu

24




thé tai dia diém do. Ngoai cac doan
van ban thong thuong, nguoi quan 1y
c6 thé chén thém cac ndi dung da
phuong tién khac chang han nhu hinh
anh, video,... gitip cho phan mé ta sinh
dong va tryc quan hon. Nguodi quan 1y
cling c¢6 thé chén audio vao mdi dia
diém (co thé 1a nhac nén hodc doan

thuyét minh, giéi thiéu vé dja diém).
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Xoba tour

Pbi véi nhitng tour khong phu hop
nita, nguoi quan 1y co thé chuyén vao
thing rac dé tam thoi an di. Cac tour
trong thiing rac s& co6 thé khoi phuc lai
trong twong lai néu can thiét. Trong
truong hop mudn xda hoan toan tour
thi nguol quan ly s€ vao muc thung
rac dé xoéa. Cac tour bi x6a ¢ trong
muc thung rac s& khong thé khéi phuc

lai.

Hién thi danh séch
chu dé

Nguoi quan 1y ¢6 thé xem danh sach
chu dé c6 trong hé théng. Danh sach
chu dé s& dugc phan trang va sip xép
giam dan theo ngay tao. Nguoi quan
Iy cling ¢6 thé tim kiém va loc danh
sach cac chu theo cac tir khoa hoac
diéu kién cho trudc (sip xép theo
ngay, tén, so luot xem,...). Cac chu dé
nay nhim muc dich gom nhém cac
diém thong tin, gitp cho viéc quan 1y

thong tin dé dang va hiéu qua hon
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Tao chu dé

Nguoi quan 1y c6 thé tao thém mot
cha d& moi vao trong hé thdng. Mdi
chi dé s& bao gdm céc thong tin nhu

tiéu dé€, mo ta va anh bia.

Chinh stra chu dé

Nguoi quan 1y c6 thé chinh sira noi
dung cta cac cha dé trong hé théng.
Podng thoi co thé chuyén trang thai caa
chu dé 46 gilta cong khai va riéng tu.
Néu chu d¢ ¢ trang thai cong khai thi
ngudi dung c6 thé xem duoc va nguoc
lai, ¢ trang thai riéng fr thi chi cé

nguoi quan ly mai co thé xem.

Xo6a chu dé

Pbi voi nhitg chu dé khong phu hop
nita, ngudi quan 1y c6 thé chuyén vao
thing rac dé tam thoi an di. Céac cha
dé trong thung rac s& co6 thé khoi phuc
lai trong twong lai néu can thiét. Trong
truong hop mudn xdéa hoan toan thi
ngudi quan 1y s& vao muc thung rac dé
x6a. Cac chu dé bi x6a & trong muc

thung rac s& khong thé khoi phuc lai.
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Tao diém thong tin

Nguoi quan 1y c6 thé tao thém mot
diém théng méi vao trong hé thong.
M&i diém thong tin bao gdém céc
thong tin nhu chu dé, tiéu dé&, mo ta va
anh bia. Anh bia ctia diém thong tin s&
duogc hién thi khi nguoi dung chi con
tré chudt vao diém thong tin trén tour,
giup nguoi dung dé dang hinh dung
dugc ndi dung ma diém thong tin d6

cung cap.

Chinh sta diém

thong tin

Nguoi quan 1y c6 thé chinh sira noi
dung cua cac diém thong tin trong hé
thong. Pdng thoi c6 thé chuyén trang
thai ciia diém thong tin d6 gilta céng
khai va riéng tw. Néu diém thong tin &
trang thai cong khai thi nguoi dung cé
thé xem duogc va nguoc lai, & trang
thai riéng tuw thi chi c6 ngudi quan ly

moi co thé xem.

X6a diém thong tin

Péi v6i nhitng diém thong tin khong
pht hop nita, nguoi quan 1y co thé
chuyén vao thung rac dé tam thoi an
di. Cac diém thong tin trong thung rac
s& c6 thé khoi phuc lai trong twong lai
néu can thiét. Trong trudng hop mudn
x6a hoan toan thi ngudi quan 1y sé vao
muc thung rac dé x6a. Cac diém thong
tin bi x6a ¢ trong muc thung rac s¢€

khong thé khéi phuc lai.
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Tao ndi dung cho

diém thong tin

Nguoi quan 1y c6 thé tao thém noi
dung chi tiét cho mdi diém thong tin
riéng biét. Phan ndi dung nay duoc
chia ra dé quan 1y doc 1ap véi diém
thong tin nhdm muc dich tao sy linh
hoat vé mit noi dung cho diém thong
tin. M3i diém thong tin c6 thé chira
nhiéu n6i dung khac nhau dudi dang
timg trang riéng biét. Moi trang s&
chtra cac thong tin nhu tiéu dé, tap tin
da phuong tién (hinh anh, video, am
thanh) va van ban. Riéng phan vin
ban, ngudi quan 1y van co thé chén
thém cac tap tin da phuong tién vao dé

tang su da dang cho ndi dung.

Chinh stra ndi dung

cho diém thong tin

Nguoi quan 1y c6 thé chinh sira noi
dung chi tiét ciia cac diém thong tin
trong hé théng. Pong thoi c6 thé
chuyén trang thai gilta cong khai va
riéng tw. Néu noi dung cua diém thong
tin ¢ trang thai cong khai thi nguoi
dung co thé xem duoc va nguoc lai, &
trang thai riéng tw thi chi c6 nguoi

quan ly méi cé thé xem.
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Xoa ndi dung cua

diém thong tin

Pbi v6i nhitng nodi dung cua diém
thong tin khong phu hgp nira, nguoi
quan 1y c6 thé chuyén vao thung rac
dé tam thoi an di. Cac ndi dung cua
diém thong tin trong thing rac s& cé
thé khoéi phuc lai trong twong lai néu
can thiét. Trong trudong hop mudn xoa
hoan toan thi nguodi quan ly s€ vao
muc thing rac dé xéa. Cac nodi dung
ctia diém thong tin bi x6a ¢ trong muc

thung rac s& khong thé khoi phuc lai.

Quan ly da phuong

tién (media)

Hé thdng cung cap chic ning quan ly
tap tin da phuong tién. Nguoi quan 1y
c6 thé tai nhitng tap tin can thiét lén
hé théng nhu hinh anh, video, am
thanh va céc tai lieu khic dé tai sir
dung trong tuong lai. Céc tap tin nay
s& duoc phan theo loai va sap xép theo
cac tiéu chi nhu ngay tao, tén, kich
thude. Nguoi quan 1y ciing ¢ thé tim
kiém cac tap tin trén hé thong thong
qua tir khoa. Dbi véi timg tap tin da
duogc tai 1én hé thong, ngudi quan 1y
c6 thé chinh stra tén hodc chuyén vao
thung rac va xoa hoan toan, tuong tu
nhu nhiing chirc ndng quéan ly khac.
Bén canh d6, ngudi quan 1y co thé
xem théng tin chi tiét ca tap tin do
nhu tén, dudng din, ngay tai 1én, kich
thuoc, dinh dang, phan loai,... Céc

chirc nang quan 1y ndi dung khi can su
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dung dén cac tap tin da phuong tién
déu co thé tai st dung lai cac tap tin
d3 dugc tai 1én hé théng théng qua
chtic ning nay, giup t6i wu hiéu suat,

tiét kiém tai nguyén cho mdy chu.

3 | Admin Hién thi danh sach | Ngudi quan tri c6 thé xem danh sach
tai khoan tat ca cac tai khoan trong hé thong.
Danh sach tai khoan s€ dugc phan
trang va sap xép giam dan theo ngay
tao. Ngudi quan tri ciing co thé tim

kiém tai khoan theo tir khoa tim kiém.

Thém tai khoan Ngudi quan tri co thé tao moi mot tai
khoan va thém vao hé théng dé st

dung.

Chinh stra quyén cua | Nguoi quan tri c6 thé chinh stra quyén
tai khoan cua mot tai khoan tor manager thanh

admin va nguoc lai.

Xoa tai khoa Nguoi quan tri c6 thé xbéa cac tai

khoan khong can thiét trong hé thong.

2.2 Thiét ké hé thong
2.2.1 Kién trac

Ung dung web dugc xdy dung dua trén kién traic REST (Representational State
Transfer) 1a mot kiéu kién trac phan mém cho phép trao do6i dir liéu giita cac hé thong va

tmg dung mot cach don gian va hiéu qua. Kién trac ndy quy dinh cac nguyén tic co ban
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dé thiét ké API dua trén giao thuc HTTP. API dugc tao ra tuan theo kién tric nay duoc
goi 1a RESTful APL Kién tric ndy gitp tao API linh hoat, d& dang tich hop va c6 kha

nang md rong.
Cac nguyén tac co ban cua kién trac REST:

Giao thic HTTP: RESTful API st dung giao thiac HTTP d¢ giao tiép véi cac tai
nguyén thong qua céc phuong thirc GET, POST, PUT, DELETE.

Tai nguyén: st dung cac URI (Uniform Resource Identifier) dé dinh danh cac tai
nguyén ma hé thong cung cap.

Pinh dang dir lidu: st dung dinh dang chuan JSON dé truyén tai dir liéu giira
Client va

Server.

o= =T . JSON Data w

_ M s 7

B - ¢

A =11 W W
HTTP Methods

Database Web server RESTFUL API Websites

", SQL Server @ .NET Core React.js
SERVER CLIENTS

Hinh 2.2.1: M6 hinh kién triic REST

Phia Server st dung ASP.NET Core dé phat trién cac dich vu va xay dung API
hiéu suét cao, linh hoat va bao mat. Nhim tao ra mot Server cé thé dap tng duoc cac yéu

cau tir phia Client nhu sau:

Hiéu suét cao: duoc thiét ké dé c6 hiéu suét cao va toi wu hoa cho viéc xir ly déng
thoi. N6 str dung mé hinh xir 1y bat dong bo (Asynchronous processing) va thread-safe dé
dam bao rang Server xir Iy dong thoi nhidu yéu ciu ciing mét luc. Ngoai ra ¢ phia co sé
dir 1i€u, cac cau lénh truy van duogc viét & dang Stored Procedure dé c6 thé tdi wu duoc
thoi gian truy van nham cai thién tdc d6 phan hoi khi Client gui cac yéu cau dén cho

Server.

Bao mat: g dung web st dung cac co ché bao mat dé bao vé APIL. Hé théng sur
dung JWT (JSON Web Token) dé quan 1y cac phién truy cdp va dam bao an toan khi

truyén dir liéu qua két néi HTTPS, cho phép ma hoa céc thong tin quan trong ctia mot dbi
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tugng (ID, UserName, ...). Hé thong sir dung Password Hashing dé Iuu trir mat khau cia
ngudi dung dudi dang ma hoa 1 chiéu, nham dam bao an toan cho cac tai khoan du cho bi

16 thong tin tir server ciing khong thé do duoc mat khau.

App's API
'y - >

U @ Oauth Protocol

Access o
¥ Token < -

o

App's
Frontend

@ Exchange Access Token Oauth Server

Hinh 2.2.2: M6 hinh nguyén Iy hoat dong cua JWT.

Web Server st dung JWT trong dé dang nhap va xac dinh duoc quyén cia nguoi
dung thong qua Token. Khi ngudi dung ding nhap hé thong s& xac thuc thong tin thong
qua Token, hé thong s& giai ma dé xac thuc dugc rang ai 13 ngudi dang giri yéu cau dén
cho hé thong. Duya trén phan quyén, hé thong s& tir chdi quyén truy cap néu nguoi ding
khong c6 quyén, va tra vé cac 161 tuong tng.

2.2.2 Thiét ké co sé dix liéu

Hé thdng sir dung GUID st dung cho Id ctia cac bang, né 1a mot chudi duy nhét
gom 128bit, duoc hién thi thanh 32 ky ty hé 16, vi du nhu “7090¢8c0 - 3bc2 - 4d3e -
add8 - 60ea69fc3{8e”.

Cac bang dugc st dung trong viéc quan ly dang nhép, quan 1y tai khoan, su
dung cac quyén (Roles) dé xac thuc tai khoan. Bao gom cac bang thong tin ngudi ding
(Users), quyén (Roles), thong tin phan quyén cho mdi nguoi dung (UserInRoles),

thong tin truy cap cua nguoi dung:
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Users UserLogin
¥ Id o m——o | fId
Name RefreshToken
CreatedDate TokenCreated
Email TokenExpires
Password
Username
Phone
. Address
UserinRoles Roles
¥ Rolesld OO——C= § Id
=00 § Usersld Name

Hinh 2.2.3: So' d6 cdc bang qudn 1y tai khodn.

Bang Users, gdm céc thong tin diing nhap va thong tin co ban ciia ngudi dung:

STT Thugc tinh Loai dir li¢u Mo ta
1 Id uniqueidentifier | Ma dinh danh cho céc tai khoan
2 Name nvarchar Ho va tén cia nguoi dung
3 CreatedDate datetime Thot gian m¢ tai khoan
4 Email nvarchar Thong tin dia chi Email
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5 Password nvarchar Mat khau ctia ngudi dung duge luu
dudi dang ma hoa (Password
Hashing)

6 Username nvarchar Moi tai khoan s& c6 mot tai khoan
dang nhap (Username) duy nhat

7 Phone nvarchar S6 dién thoai nguoi dung

8 Address nvarchar Dia chi cia nguoi dung

Bang Roles, bao gdm céc thong tin cia quyén ngudi ding:
STT Thugc tinh Loai dir li¢u Mo ta
1 Id uniqueidentifier M3 dinh danh cho cac quyén
2 Name nvarchar Tén cic quyén truy cip

Bang UserInRoles luu triv cac thong tin quyén cta ngudi dung, duoc tao ra tir

moi quan h¢ nhi€u nhiéu gitra bang Users va Roles:

STT Thugc tinh Loai dir li¢u Mo ta
1 Userld uniqueidentifier Ma dinh danh cho céc tai khoan
2 Roleld uniqueidentifier M3 dinh danh cho céc quyén

Bang UserLogin, luu trit thong tin ho trg trong qua trinh xir Iy Token:

STT

Thudc tinh

Loai dir liéu

Mo ta

Id

uniqueidentifier

Ma dinh danh cho cac tai khoan
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2 RefreshToken | nvarchar M3 Refresh Token nham khéi tao lai
Access Token trong qua trinh st

dung hé thong.

3 TokenCreated | datetime Thoi gian khéi tao cua Refresh
Token

4 TokenExpires | datetime Thoi gian hét han cua Refresh

Token

Cac bang dugc sir dung trong viéc quan 1y tour. Bao gém céac bang tour thyc té
4o (Tours), thong tin cta cac phin canh (Scene), thong tin mé cua cac dia diém

(InfoHotspot), thong tin cac dia diém tiép theo trong mot phan canh (LinkHotspot):
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Tours InfoHotspots
el ¥ Id % Id

Userld e Sceneld

Title Title

UrlSlug [Content]

CreatedDate X

ViewCount ¥

IsPublished Zz

IsDeleted Address
Description
Urlimage

Scenes
% Id
=gl Tourld L LinkHotspots

[Index] o 7 Id

Title Sceneld

X —) Linkid

¥ Title

Zz X

UrlPreview ¥

Urlimage z

UrlAudio Scenelndex

Hinh 2.2.4: So' do cdc bang quan 1y tour thiee té do.

Bang Tours luu trit cac thong cua tour thuc té o:

STT Thugc tinh Loai dir li¢u Mo ta
1 Id uniqueidentifier | Ma dinh danh cua tour
2 Userld uniqueidentifier Ma dinh danh cua tai khoan
3 Title nvarchar Tiéu dé mo ta
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4 UrlSlug nvarchar Puong dan ngan gon, mdi mdt tour
s& c6 mot dudng dan duy nhit.
Nham ngudi dung ¢ thé dé dang
tim kiém céc tour.

5 CreatedDate datetime Thoi gian tao tour

6 ViewCount int S6 luot xem cua tour

7 IsPublished bit Trang thai c6 dang & ché d6 cong
khai hay khong

8 IsDeleted bit Trang thai nham xac dinh tour nao
dugc dua vao thung rac

Bang Scenes, bao gdm thong tin ciia phan canh nam trong mot Tour:
STT Thugc tinh Loai dir li¢u Mo ta

1 Id uniqueidentifier | Ma dinh danh ctia phan canh

2 Tourld uniqueidentifier | Ma dinh danh ctia Tour chira phan
canh nay

3 Index int Tht tu ctia phan canh trong mot tour

4 X real Xac dinh goc nhin theo truc X

5 Y real Xac dinh goc nhin theo truc Y

6 Z real Xac dinh goc nhin theo truc Z

7 UrlPreview nvarchar DPuong dan hinh anh & do phan giai

thip (Thumbnail)
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8 Urllmage navrchar DPuong dan hinh anh & do phan giai

cao nhat, dé hién thi hinh 360

9 UrlAudio nvarchar Puong dan 4m thanh ctia mot phan

canh

Bang InfoHotspots, bao gom thong tin mé ta cac dia diém nam trong mot phan

canh nao do:
STT Thugc tinh Loai dir li¢u Mo ta

1 Id uniqueidentifier Ma dinh danh cua m6 ta

2 Sceneld uniqueidentifier Ma dinh danh ctua phéan canh chira
thong tin mo ta

3 Title nvarchar Tiéu dé cua thong tin dia diém

4 Content nvarchar Noi dung bai viét ciia thong tin dia
diém

5 Address nvarchar Pia chi cia dia diém duoc mé ta

6 Description nvarchar Thong tin md ta ngin gon vé dia
diém

7 Urllmage nvarchar Puong dan hinh anh cua dia diém

8 X real Xac dinh diém duoc gan theo truc X

9 Y real Xac dinh diém duoc gan theo truc Y

10 Z real Xac dinh diém duoc gan theo truc Z

Bang LinkHotspot, luu trit thong tin ctia phan canh tiép theo nham phuc vu viée

chuyén qua lai cac phan canh:
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STT Thugc tinh Loai dir li¢u Mo ta

1 Id uniqueidentifier | Ma dinh danh cua lién két truy cap
(Link Hotspot)

2 Sceneld uniqueidentifier | Ma dinh danh ctia phan canh chira n6

3 LinkId uniqueidentifier | Ma dinh danh cta phan canh lién két
tiép theo

4 Title nvarchar Tiéu dé cua lién kién truy cap

5 X real Xac dinh diém duoc gan theo truc X

6 Y real Xac dinh diém duoc gan theo truc Y

7 Z real Xac dinh diém duge gan theo truc Z

8 Scenelndex int Xéc dinh thu ty cua phan canh trong
mat tour dé c6 thé chuyén phan canh

2.2.3 Thiét ké giao dién

Giao di¢n cua tng dung web s€ duogc thiét ké theo hudng téi gian véi tong mau
chu dao 1a mau trang, xdm va mau dé tao diém nhan la mau xanh 14 dac trung cua

truong Pai hoc Pa Lat.

HFFfFf #fOfOfO #8dc27d
Hinh 2.2.5: Bang mau chu dao tng dung web.
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B6 cuc chung cia tng dung web sé& tuan theo quy tic 12 cot trong thiét ké giao
dién giup cho tong thé ung dung web khong bi 1éch, tranh giy cam giac réi mat cho
nguoi str dung. Pong thoi viéc thiét ké theo quy tic 12 cot ciing gop phan tao ra giao
dién cua Gmg dung web co thé diéu chinh cho pht hop véi hau hét cac thiét bi co kich
thude man hinh khac nhau. Hién nay s6 lugng nguoi dung sir dung Gng dung web trén
cac thiét bi di dong la rat 16m, do d6 viéc diéu chinh kich thudc nay rat quan trong dbi
v6i tmg dung web, gitp cho ngudi dung c6 thé st dung moi lic, moi noi, khong bi han

ché vé mat kich thude cua thiét bi.

2 Columns

3 Columns

4 Columns

2 Columns

6 Columns

2 Columns

3 Columns

2 Columns

3 Columns

4 Columns

2 Columns

6 Columns

2 Columns

3 Columns

4 Columns

Column ——

Hinh 2.2.6: Bé cuc 12 c¢ot trong thiét ké giao dién
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CHUONG 3: XAY DUNG HE THONG

3.1 Xay dung API

Hé théng cung cap cac endpoint (diém cudi) dé truy cap vao dir liéu va chirc
ning cua né. Piéu nay cho phép cung cip cac dich vu théng qua giao thirc HTTP va
nhan dir li¢u thong qua JSON.

Accounts Endpoint, dugc sir dung dé quan 1y tai khoan ngudi dung, dudi day 1a

mo ta ngan ve cac request:

AccountsEndpoints ~

fapi/account/RefreshToken v B
/api/account/logout v W
/api/account/GetUsers v B
/api/account/roles Vo
/api/account/GetProfila v B
/api/account/login v B
/api/account/Register v B
/api/account/UpdateUserRoles v
/api/account/UpdateProfile L

/api/account/ChangePassword v B

Hinh 3.1.1: Danh sdch cdc yéu cau ciia Account Endpoints.

Danh sach cac yéu cau (Request) ctia Accounts Endpoints:

STT Endpoint Phwong thirc Mo ta

1 /api/account/refreshToken | GET Endpoint nay dugc st dung
dé 1am moi (refresh) access
token. Cho phép nguoi dung
gl yéu ciu dé lam méi
token dé c6 thé tiép tuc truy
cdp vao cac tai nguyén hé

théng.

42



/api/account/logout

GET

Endpoint nay duogc st dung
dé dang xuét (logout) khoi
tai khoan nguoi dung. Cho
phép nguoi dung gui yéu
ciu dé dang xuét, vo hiéu
hoa access token, va xoa
thong tin lién quan dén
refresh token (co so dir licu,

cookie).

/api/account/getUsers

GET

Endpoint nay dugc st dung
dé lay thong tin cua toan bo
nguoi dung (user) cd trong
hé thong. Két qua tra vé 1a
phan trang cua cac User.
Chi quan tri vién hé thong
(admin) mo1 dugc phép

thyc hién yéu cau nay.

/api/account/getRoles

GET

Endpoint nay dugc st dung
dé lay danh sach ciac quyén
(role) ¢o trong hé thong. Chi
quan tri vién hé thdng
(admin) mo1  dugc phép

thyc hién yéu cau nay.

/api/account/login

POST

Endpoint nay dugc st dung
dé dang nhdp tai khoan.
ApiResponse s& tra vé thong
tin ctiia access token va luu
refresh token (co so dit liu,

Cookie)
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6 /api/account/register POST Endpoint nay duogc st dung
dé diang ky mot tai khoan
moi.

7 /api/account/updateUser PUT Endpoint nay dugc st dung

Roles dé cap quyén cho cac tai
khoan. Chi quan tri vién hé
théng (admin) méi duoc
phép thuc hién yéu cau nay.

8 /api/account/change PUT Endpoint nay duogc st dung

Password dé thay d6i mat khau cho tai

khoan.

Tours Endpoint, duoc st dung dé quan 1y cac tour:

ToursEndpoints

/api/tours

/api/tours/User

/api/tours/{slug}

fapi/tours/TogglePublic/{tourId}

/api/tours/NewTour

/api/tours/ScenesTour/{tourId}

/api/tours/picture/{tourld}

/api/tours/ChangeTitle/{tourId}

EEEE3] /opi/tours/ToggieDelete/ (tourTd)
EEEE) /opi/tours/pelete/{tourta)

m /api/tours/DeleteAll

Hinh 3.1.2: Danh sdch cdc yéu cau ciia Tour Endpoints.

Danh sach cac yéu cau (Request) Tours Endpoint:

STT

Endpoint Phwong thirc
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/api/tours

GET

Endpoint nay dugc st dung dé lay
danh sich céac tour dudi dang phan
trang (Pagination Result) cua
TourDto. Cho phép tim theo cac
diéu kién duoc cung cip sin (tir

khoa, trang thai, ...).

/api/tours/user

GET

Endpoint nay dugc st dung dé lay
danh sach cac tour cia mot tai
khoan thong qua token.
ApiResponse tra vé két qua dudi
dang phan trang (Pagination Result)
cua TourDto. Cho phép tim theo cac
diéu kién duoc cung cip sin (tir

khoa, trang thai, ...).

/api/tours/
{slug}

GET

Endpoint nay cho phép lay thong tin
chi tiét cua mot Tour théng qua
duong dan rat gon (Slug) bao gom:
tour, scene, thong tin mod ta dia
diém, vi tri chuyén phan canh tiép

theo, ...

/api/tours/
togglePublic/
{tourld}

GET

Endpoint nay duoc st dung dé
chuyén trang thai cong khai ciia mot
tour cy thé thong qua tour id.
Endpoint ndy yéu cau tai khoan phai
chinh chu véi tour duoc tao. Chi
quan tri vién méi dugc phép thuc

hién yéu cau nay.
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/api/tours/

newTour

POST

Endpoint nay dung dé khoi tao
thong tin co ban cua Tour (tiéu dé,
ngay khai tao, ...). Chi quan tri vién
méi dugc phép thuc hién yéu cau

nay.

/api/tours/
scenesTour/

{tourld}

POST

Endpoint nay duoc st dung dé
truyén cac thong tin cua cic phan
canh bao gdm céc thong tin chi tiét
ctia: thong tin mo ta dia diém, thong
tin chuyén tiép phan canh tiép theo.
Chi quan tri vién mdi duge phép

thuc hién yéu cau nay.

/api/tours/

picture/{tourld}

POST

Endpoint ndy duoc st dung dé cap
nhat hinh 4nh cua tung scene cua
mot tour. X ly hinh anh duogc dua
vao tach ra mot hinh chat lugng cao,
hinh thu gon (thumbnail). Chi quan
tr1 vién md&i dugc phép thuc hién

yéu cau nay.

/api/tours/
changTitle/
{tourld}

PUT

Endpoint nay duoc sir dung dé thay
doi tén tiéu d& ctia mot Tour. Chi
quan tri vién méi dugc phép thuc

hién yéu cau nay.

/api/tours/
toggleDelete/
{tourld}

DELETE

Endpoint nay duoc st dung dé
chuyén trang thai ddnh dau xo6a cta
mot tour. Chi quan tri vién moi

duoc phép thyc hién yéu ciu nay.
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10 /api/tours/ DELETE Endpoint ndy duoc s dung dé xoa
delete/ {tourld} mot tour. Nhiing tour da dugc danh
dau ¢ trang thai x6a. Chi quan tri

vién méi duge phép thyc hién yéu

ciu ndy.
11 /api/tours/ DELETE Endpoint nay duoc st dung dé x6a
deleteAll toan mot tour dd dugc danh dau xoa

cua nguodi dung. Chi quan tri vién
moi dugc phép thuc hién yéu cau

nay.

Scene Endpoint, dugc str dung dé quan 1y cac Scene:

ScenesEndpoints ~

/api/scenes v B

Hinh 3.1.3: Danh sdch cdc yéu cau ciia Scene Endpoints.

Danh sach cac yéu cau (Request) Scene Endpoint:

STT Endpoint Phwong thire Mo ta

1 /api/scene GET Endpoint nay duoc sit dung dé tim
kiém céac scene trong mot tour cu
thé. Két qua sé& tra vé cac thong tin
cua: phan canh (Scene), thong tin dia
diém (InfoHotspot), thong tin chuyén
tiép phan canh (LinkHotspot) ¢o lién

quan dén tur khoa dugce tim kiém.

File Endpoint, duoc sit dung dé quan 1y da phuong tién (Tap tin):
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FileEndpoints

/apiffiles

/api/files/upload

/api/files/rename/{fileId}

/apiffiles/toggleDeleteFiles

/api/files/deleteFiles

/api/files/emptyRecycleBin

Hinh 3.1.4: Danh sdch cdc yéu cau cia File Endpoints

Danh sach cac yéu cau (Request) File Endpoint:

STT Endpoint Phwong thire Mo ta
1 /api/files GET Endpoint nay dugc st dung dé lay
danh sach tap tin theo tai khoan da
dang tai 1én hé thong. S& tra vé két
qud dudi dang phan trang
(Pagination Result) cua FileDto. Cho
phép tim theo cac didu kién duoc
cung cip san (tr khoa, trang
thai, ...).
2 /api/files/ POST DPuogc s dung dé tai tap tin 1én h¢
upload/ thdng va duoc dinh danh theo tai
{fileld} khoan da dang tai.
3 /api/files/renam | PUT Cho phép nguoi dung thay do6i tén
e cua tap tin.
4 /api/files/toggle | DELETE Panh diu va chuyén tap tin vao
DeleteStatus thung rac.
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5 /api/files/delete | DELETE Endpoint nay dugc st dung dé xéa
Files mot tap tin. Vi tap tin da dugc danh

du ¢ trang thai x6a.
6 /api/files/empty | DELETE Endpoint nay dugc st dung dé xéa
RecycleBin toan bo tap tin. Vo1 nhitng tip tin da

duoc danh dau xoa.

Folder Endpoint, duoc sir dung dé quan 1y da phuong tién (Tap tin):

FolderEndpoints

/api/folders

/api/folders/activateCloudStorage

Hinh 3.1.5: Danh sdch cdc yéu cdu ciia Folder Endpoints

Danh sach cac yéu cau (Request) Folder Endpoint:

STT Endpoint Phwong thire Mo ta
1 /api/folders GET Endpoint nay dugc st dung dé lay
danh sach thu muc.
2 /api/folders/ GET Endpoint nay cho phép kich hoat va
activeCloud sir dung hé thong tap tin.
Storage

Topic Endpoint, duoc sir dung dé quan 1y chu dé:
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TopicEndpoints
/api/topics
/api/topics
/api/topics/byAuthor
/api/topics/bySlug/{slug}
/api/topics/related/{number}
/api/topics/togglePublish/{topicId}

/api/topics/{topicId}

I (=05 W /api/topics/{topicId}

|m /api/topics/toggleDelete/{topicId}

Hinh 3.1.6: Danh sdch cdc yéu cdu ciia

Danh sach cac yéu cau (Request) Topic Endpoint:

STT Endpoint

Phwong thire

Mo ta

1 /api/topics

GET

Endpoint nay dugc st dung dé lay
danh sach cac chi d&é dudi dang phan
trang, chi lay dugc nhitng chu dé da
& ché do cong khai. Cho phép tim
theo cac diéu kién dugc cung cap sin

(tir khoa, trang thai, ...).

2 /api/topics

POST

Endpoint nay cho phép tac gia khoi
tao thong tin chi tiét ctia chi dé. Chi
quan tri vién méi dugc phép thuc

hién yéu cau nay.

3 /api/topics/
byAuthor

GET

Endpoint nay dugc st dung dé lay
danh sach chu dé cua tac gia da dang

tai.

4 /api/topics/by
Slug/{slug}

GET

Endpoint nay dugc st dung dé lay
thong tin chi tiét cia mot chu dé

thong qua duong dan rat gon (slug).
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/api/topics/ GET Endpoint nay dugc st dung dé lay

related/ danh sach chi dé ndi bat theo sb

{number} luong yéu ciu (number).

/api/topics/ GET Endpoint ndy duoc su dung dé

togglePublic/ chuyén trang thai tir riéng tu sang

(topicld} cong khai va nguoc lai.

/api/topic/ PUT Endpoint nay duoc sir dung dé cap

{topicld} nhat thong tin chi tiét cta chu de.
Chi quan tri vién moéi dugc phép
thuc hién yéu cau nay.

/api/topics/ DELETE Endpoint nay dugc st dung dé xéa

{topicld} chu dé. Véi chu dé da duoc danh dau
x6a, chi quan tri vién moéi dugce phép
thuc hién yéu cau nay. Chi quan tri
vién méi dugc phép thuc hién yéu
ciu ndy.

/api/topics/ DELETE Endpoint nay duoc sir dung dé danh

toggleDelete/ dau xé6a chu dé. Chi quan tri vién

{topicld} moi duoc phép thuc hién yéu ciu

nay. Chi quan tri vién mdi dugce

phép thuc hién yéu cau nay.

Info Hotspot Endpoint, dugc str dung dé quan 1y diém thong tin:
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InfoHotspotEndpoints

/api/infoHotspots/manager/{infold}

/api/infoHotspots/{infold}

Japi/infoHotspots/{infoId}

/api/infoHotspots/manager/getTopics/{topicId}

‘ @ /api/infoHotspots/{infold}

/api/infoHotspots/getInfos/{topicSlug)

/api/infoHotspots/{topicId}

/api/infoHotspots/togglePublish/{infold}

Hinh 3.1.7: Danh sdch cdc yéu cau cia Info Hotspot Endpoint

Danh sach cac yéu cau (Request) Info Hotspot Endpoint:

STT Endpoint Phwong thire Mo ta

1 /api/info GET Endpoint nay dugc st dung dé lay
Hotspots/ danh sach diém thong tin bang ma
manager/ (Id) cta chu dé&. Chi quan tri vién
getInfos/ moi duoc phép thuc hién yéu ciu
{topicld} nay.

2 /api/info GET Endpoint nay dugc st dung dé lay
Hotspots/ thong tin chi tiét cia mot diém thong
manager/ tin bang ma (Id), c6 thé lay dugc
(infold) nhimg diém thong tin da bi an. Chi

quan tri vién méi dugc phép thuc
hién yéu cau nay.

3 /api/info GET Endpoint nay dugc st dung dé lay
Hotspots/ thong tin chi tiét cia mot diém thong
{infold} tin bang ma (Id), chi 14y duoc diém &

ché do cong khai.
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/api/info PUT Endpoint nay cho phép khéi tao
Hotspots/ thong tin chi tiét cia mot diém thong
{infold} tin. Chi quan tr1 vién mdi duge phép
thuc hién yéu cau nay.
/api/info DELETE Endpoint nay dugc st dung dé xéa
Hotspots/ thong tin chi tiét cia mot diém thong
{infold} tin. Chi quan tri vién mdi duge phép
thuc hién yéu cau nay.
/api/info GET Endpoint nay dugc st dung dé lay
Hotspots/ danh sach diém thoéng tin bang
getInfos/ duong din rat gon (slug) cua chu dé.
{topicSlug} Chi 1ay dugc danh sach di & ché do
cong khai
/api/info GET Endpoint ndy duoc st dung dé
Hotspots/ chuyén trang thai tir riéng tu sang
togglePublic/ cong khai va nguoc lai. Chi quan tri
{infold} vién méi dugc phép thuc hién yéu
cau nay.
/api/info PUT Endpoint nay cho phép khoi tao
Hotspots/ thong tin chi tiét cia mot diém thong
{infold} tin. Chi quan tri vién mdi duge phép

thuc hién yéu cau nay.

Content Endpoint, duoc sir dung dé quan 1y ndi dung ciia diém thong tin:
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ContentEndpoints

/api/contents/{contentId}

/api/contents/{contentId}

‘ m /api/contents/{contentId}

/api/contents/list/{infold}

/api/contents/manager/{contentId}

/api/contents/togglePublish/{contentId}

/api/contents/{contentId}

Hinh 3.1.8: Danh sdch cdc yéu cau ciia Content Endpoint

Danh sach cac yéu cau (Request) Content Endpoint:

STT Endpoint Phwong thire Mo ta
1 /api/contents/ | GET Endpoint nay dugc st dung dé lay
{contentld} thong tin chi tiét cia mot ndi dung
bang ma (Id). Chi 14y duoc nhimg
noi dung & ché do cong khai.
2 /api/contents/ | PUT Endpoint nay duoc sir dung dé cap
{contentld} nhat thong tin ciia ndi dung dia diém.
Chi quan tri vién méi dugc phép
thuc hién yéu cau nay.
3 /api/contents/ | DELETE Endpoint nay dugc st dung dé xéa
{contentId} noéi dung cia diém thong tin. Chi
quan tri vién méi dugc phép thuc
hién yéu cau nay.
4 /api/contents/ | GET Endpoint nay dugc st dung dé lay
list/{infold} danh sidch ndi dung cd trong mot
diém thong tin.
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5 /api/contents/ | GET Endpoint nay dugc st dung dé lay
manager/ thong tin chi tiét mot ndi dung cia
{contentld} diém thong tin, ldy dugc nhimng noi
dung da bi an. Chi quan tri vién méi

dugc phép thuc hién yéu ciu nay.

6 /api/contents/ | GET Endpoint nay dugc st dung dé
togglePublic/ chuyén trang thdi tir riéng tu sang
{contentId} cong khai va ngugce lai. Chi quan tri

vién méi dugc phép thuc hién yéu

ciu ndy.
7 /api/contents/ | POST Endpoint ndy dugc sir dung dé khai
{infold} tao thong tin ndi dung (bd cuc, tidu

dé, noi dung, hinh anh, ...). Chi quan
tr1 vién mai dugce phép thuc hién yéu

cau nay.

3.2 Xay dung trng dung web

Ung dung web quang ba Truong Pai hoc Pa Lat bao gdm mot trang cho phia
nguoi dung cho phép nguoi dung tham quan, kham pha, trai nghiém va tuong tac vdi tour
thuc té 40, va mot trang cho phia quan tri dung dé quan 1y tour va quan 1y ndi dung cia

céc tour thuc té do c6 trong hé théng.
3.2.1 Trang nguwoi dung
Trang ngudi dung s& gom c6 03 trang con:
- Trang chi: hién thi mot sé théng tin gi6i thiéu chung vé Trudng Pai hoc Pa Lat
- Trang danh sach tour: hién thi cac tour thuc té a0 duoc cong khai trong hé thong
- Trang chi tiét tour: tham quan, khdm ph4, trai nghiém tour thuc té 40

Mot s giao dién va chirc nang chinh ¢ trang nguoi dung:
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KHAM PHA

TRUGNG DAI HOC DA LAT

BATDAU »

Hinh 3.2.1: Trang chu

Hién tai trang chu (hinh 3.2.1) chi hién thi tiéu dé va niit “Bat dau" dé diéu hudng
dén trang kham pha tour chi tiét ciia Truong Pai hoc Pa Lat. Trong twong lai, cac thong

tin gidi thiéu téng quan vé Truong Pai hoc Da Lat s€ duogc bd sung.

i‘; < Quay lai . #

DANH SACH TOUR

Dalat University

€ 1/1 > Tang| 1 |®én

Hinh 3.2.2: Trang danh sach tour

56



Tai trang danh sach tour (hinh 3.2.2), ngudi dung c6 thé tim kiém céc tour thyc té
4o da dugc coéng khai c6 trong hé théng thong qua tir khoa. Mdi tour thuc té o s& hién thi
tiéu d&, anh bia, s6 lugt xem va nat “Xem chi tiét" dé diéu hudng dén trang xem tour chi
tiét. Ngoai ra, danh sach tour thuc té 40 nay ciing s& dugc phan trang (mic dinh s& hién
thi t6i da 10 tour trén 1 trang), gitp t6i vu hiéu suit cho trang web trong truong hop sd

luong tour trong hé thng c6 s6 lugng 16n.

TRUSNG 241 1=

EIC PR vy

F ¥
DALAT UNINERsrTY |

v

S @QQLHMux O =

Hinh 3.2.3: Trang chi tiét tour

bay la giao dién chinh ¢ phia nguoi dung (hinh 3.2.3), cho phép nguoi dung tham
quan, kham pha, twong tic vai cac dia diém c6 trong mot tour. Phia bén trén s& gdm thanh
diéu huéng dé quay lai Trang chi hodc trang trude d6 va mot nit dé chuyén vé giao dién
t61, gitp 1am diu mat trong qua trinh doc, xem thong tin mé ta vé mot dia diém. O giira 1a
hinh anh panorama 360 d6 da duoc xur 1y, dung dé hién thi khong gian tai dia diém tuong
mg. Tai mot dia diém s& bao gdm cac diém lién két dé di chuyén dén nhiing dia diém
khac & trong tour va cac diém thong tin dé hién thi thong tin lién quan t6i dia diém do.
Phia bén dudi 1a thanh céng cu gdm cac nit chirc ning nhu: bat/tit tw dong xoay, phong
to/thu nho, tim kiém va hién thi danh sach dia diém, hién thi ban dd, bat/tit nhac nén,

khoi phuc goc nhin ban dau, bat/tat ché do xem véi thiét bi VR.
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Hinh 3.2.4: Chitc ning bdn do

Chirc nang ban do (hinh 3.2.4) s€ hién thi cac dia diém co6 trong tour, dong thoi
cho biét vi tri hién tai ciia nguoi dung trong tour do6. Khi chi chudt vao cac dia di€ém, mot
hinh anh xem trudc vé dia diém do s€ dugc hi¢n ra. Nguoi dung cling c6 thé nhan vao cac

diém d6 dé di chuyén dén dia diém tuong Gmg trong tour.

Gi&i thiéu Trudgng Pai hoc Pa
Lat

Trudmg Pai hoe Pa Lat [(irf‘ng Anh: Dalat University —
DLU) la mt trudmg dai hoe cong 1dp tai Viét Nam, dao

tao da nganh, da linh vye, cung cap on nhin lye trinh

d9 cao ve Khoa hoc ty nhién va Cong nghé, Khoa hoc xa

hi va Nhan viin, va Kinh t& La trung tam nghién ciru
khoa hoc - chuyén giao cong nghé phue vu su phit trien

kinh té-xa héi va hoi nhip quéc té.

Vi tién than 1a Vién BDai hoe Pa Lat, Pa hoe Di Lat ¢6
thé manh dao tao nhém nganh ludt hoc.cong nghé, sinh
hoc, ndng nghiép va du lich1?! Péng thei ciing i trung
téim nghién ciru khoa hoe va chuyén giao cong nghé lén
clia Mién Trung Viét Nam.

Truémg c6 khudn vién nim trén mét dbi théng, phong

S
e v e B L e - r . o . L .
- - v canh duge danh gid thude nhom dep nhat Bong Nam A.

‘ 'v_#?:d‘ a_s‘ngl%md presence

Trang 1/6 Trang sau

Hinh 3.2.5: Chikc ndng hién thi théng tin trong tour
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Sau khi nguoi ding nhin vao mot diém thong tin bat ky trong tour, mot bang
thong tin (hinh 3.2.5) s& dugc hién 1én dé nguoi dung xem thong tin gidi thidu. Mdi diém
thong tin s& bao gdbm nhiéu trang thong tin con duge thiét ké theo ¥ mudn ctia ngudi quan
tri. Mi trang thong tin con c6 thé chira hinh anh, video, audio va vin ban gidi thiéu lién
quan t6i dia diém d6. Nguoi dung c6 thé diéu huéng qua lai gitra cac trang thong tin con

nay bang nut diéu hudng & goc dudi bén phai ciia bang thong tin.

i/- < Quay lai .!
Danh séch dia diém péng

H6i thao @

— Tim théy 1 théng tin lién quan

H@i thao sinh vién Trudng Dai hoc Pa
Lat 2024

AL

Hinh 3.2.6: Churc nang tim kiém va hién thi danh sdach dia diém trong tour

Trong truong hop mudn tim kiém dia diém hodc thong tin lién quan téi mot dia
diém nao d6, nguoi ding co thé dung chic ning hién thi danh sach dia diém trong tour
(hinh 3.2.6) va nhap tir khoa can tim. Hé thng s& hién thi danh sach cac dia diém c6 lién
quan t6i tir khoa d6, bao gdm ca diém thong tin va diém lién két, gitp nguoi dung dé
dang tham quan, trdi nghiém nhitng ndi dung ma ho quan tam.

3.2.2 Trang quan tri

Trang quan tri s& gdm c6 c6 05 trang chinh dé chinh sira ni dung va quan 1y tour
cho toan bo hé thong, bao gom:

- Trang quan 1y tai khoan: lgc, tim kiém, hién thi danh sach tai khoan trong h¢ théng,
thém tai khoan mdi va phan quyén cho tai khoan
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- Trang quan 1y tour: loc, tim kiém, hién thi danh sach tour thuc té 4o, thém tour mai,
chinh stra mot sb thong tin co ban cua tour nhu tén, trang thai

- Trang quan ly chu dé: loc, tim kiém, hién thi danh sach cha dé, thém chu dé méi,
chinh stra n6i dung chu dé

- Trang quan ly diém thong tin: tim kiém, hién thi danh sach diém thong tin, thém
diém thong tin, chinh stra ndi dung diém thong tin

- Trang quan 1y noi dung ciia diém thong tin: tim kiém, hién thi danh sach noi dung
ciia diém thong tin, thém nodi dung cho diém thong tin, chinh stra ndi dung cho
diém thong tin

Mot giao di¢n va chirc nang chinh ¢ trang quan tri:

Tai khodn Tours Chiidé Diém théngtin N@idung Media [ E3

Danh sach tai khoan

Q Sap xép theo Ngay tao = + Thém mai

user User@gmail.com User 23/04/2024 User

admin Admin@gmail.com Admin 23/04/2024 Admin

€ 1/1 = Trang:| 1 | Pén S6lugng: | 10 ~| Kétqud:1-2/2

Hinh 3.2.7: Trang quan ly tai khoan
Tai trang quan 1y tai khoan (hinh 3.2.7), nguoi quéan tri c¢6 thé loc, tim kiém tai
khoan c6 trong hé théng, danh sach tai khoan s& dugc phan trang gitip t6i uu hiéu suat khi
truy van dit lidu trong trudng hop nhiéu tai khoan. Tai ddy ngudi quan 1y cling c6 thé

chinh stra phan quyén cho tai khoan trong danh sach.
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Taikhoan Tours Chade Biém théngtin N@idung Media Dang xuat .A
Thém tai khoan mai

Ho va tén

Email

Tai khoan

Mt khau

Hinh 3.2.8: Trang thém tai khoan moi

Tai trang thém tai khoan (hinh 3.2.8) ngudi quan 1y ¢ thé thém méi tai khoan vao

hé thdng

Tai khodn Tours Chiidé Diém théngtin Ngidung Media Bing xuat .‘-

Danh sach Tours

Q Sap xép theo Ngay 1= E Céng khai Riéng tu Thiing rac

Tao mdi

Dalat University

£ 23/04/2024 [ Cong khai IO

€ 1/1 > Trang:| 1 |Dén S6lugng: | 10 v Kétqua:1-1/1

Hinh 3.2.9: Trang quan ly tour
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O trang quan 1y tour (hinh 3.2.9), ngudi quan 1y c¢6 thé loc, tim kiém tour thuc té
40 c6 trong hé thong, danh sach tour s& dugc phan trang gitp t6i wu hiéu suat khi truy van
dir liéu trong truong hop c6 nhiéu tour. Tai ddy nguoi quan 1y co thé thém tour méi va

chinh stra mdt s6 thong tin co ban cua tour nhu ti€u dé, trang thai cong khai va xoa tour.

Taikhoan Tours Chidé Diém théngtin  Noi dung Media Pang xudt .x

Dalat University

+ Thém dja diém

TRUING 241 EOC BA L AT
DALAT UNIVERSITY

.

San bong chuyén

Tré vé

Hinh 3.2.10: Trang chinh swa noi dung tour

Dy 14 giao dién quan dong vai trd quan trong nhat trong hé théng. Trang nay gitp
ngudi quan tri c6 thé thiét ké ndi dung cho tour thuc té 4o theo ¥ mudn ctia minh giup cho
ngudi dung dé dang tham quan va nam bat duoc thong tin quan trong vé Trudng Pai hoc
Pa Lat. Trang bao gdm céc tinh niang dé thém, chinh stra x6a dia diém, diém lién két,
diém thong tin, nhac nén va ban do trong tour thuc té 40 d6. Ngoai ra, quan tri vién co thé
thiét 1ap goc nhin ban du cho cac dja diém, giup ngin chin tinh trang camera bj quay

xuong dat hodc lén troi khi nguoi dung vira di chuyén dén dia diém.
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Tai khodn Tours Chidé Diémthéngtin N&idung Media Dangxuit (@) *

Danh sach chi dé

Q Sap xép theo Ngay = Cong khai Riéng tv Thiing rac

23/04/2024

€ 1/1 2 Trangg 1 |Pén Sélugng: | 10 v Kétqua1-1/1

Hinh 3.2.11: Trang quan 1y chu dé

Trang quan 1y chi dé (hinh 3.2.11) gitip ngudi quan tri ¢6 thé loc, tim kiém chu dé
c6 trong hé thdng, danh sach chii dé ciing s& dugc phén trang dé t6i uu hiéu suit khi truy
van voi dir liéu 16n. Tai ddy ngudi quan tri ciing c6 thé thém chi dé méi cho hé thong va
thay ddi trang thai cong khai ctia chii & d6. Nguoi ding chi ¢ thé xem dugc nhitng chu
dé ¢ trang thai cong khai. Nhitng chii dé ¢ trang thai riéng tu chi cho phép tai khoan co

phan quyén Quan ly (manager) tro 1én méi c6 thé xem.
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Taikhodn Tours Chidé Diém théngtin N&idung Media DPing xuat .i&

Thém cha dé mai

Tén

Mb ta

dp ma ta.
Anh bia
A
Chon anh bia
Hinh 3.2.12: Trang thém chu dé moi
Trang thém chu dé méi (hinh 3.2.12) dung d€ nguoi quan tri thém mai cac chu dé

vao hé thong.

Taikhodn Tours Chidé Diém théng tin  Ndidung Media Dangxuit (@4

Danh sach diém théng tin

DLU =+ Thém mdi
J
ST Tén M6 ta Tour Thao téc
1 H8i thao sinh vién Trudng Dai hoc Da Lat 2024  Vao lic 17h00 ngay 14/4/2024 tai Nha thi dau Dalat University
Trudng Pai hoc Pa Lat da dién ra Lé bé mac Hi

thao Sinh vién Trudng Pai hoc Pa Lat nam 2024, Céng khai

2 Gidi thiu Truding Pai hoc Pa Lat Dalat University “
-
Ed

&/ E
T NHAN - KHATPHONG - BANSAC “

Cong khai

Hinh 3.2.13: Trang quan 1y diém thong tin
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Trang quéan 1y diém thong tin (hinh 3.2.13) ciing bao gom cac chic ning tuong tu
nhu trang quan 1y cha dé, giup cho nguoi quan 1y c¢6 thé thém, chinh sira, xoa cac diém

thong tin ¢6 trong hé thong.

Taikhodn Tours Chidé Diém thangtin Naidung Media @

Thém diém théng tin mai
Chon cha dé

-- Chon chu & -

Tén

Mé ta

Anh bia

an

Chon anh bia

Trérve Luu thay d6i

Hinh 3.2.14: Trang thém diém thong tin mdi

Tuong tu nhu trang thém chu dé, trang thém diém thong tin (hinh 3.2.14) ciing

dung dé thém cac diém thong tin méi vao trong hé thong.

65



Taikhoan Tours Chidé Diém théngtin Ni dung

Danh sach ndi dung

Tén

2024

Hdi thao sinh vién Trurding Pai hoc Pa Lat ndm
2024

Héi thao sinh vién Truwéng Pai hoc Ba Lat ndm
2024

2024

H6i thao sinh vién Truéng Pai hoc Ba Lat ndm
2024

DLU H&i thao sinh vién Truding ai hoc Ba Lat 202¢

N8i dung Media

<p><strong># LE BE MAC HOT THAO SINH VI&Ecirc;N TRUONG
DAI HOC D&Agrave; LAT NAM 2024 % </strong></p>
<p>V&agrave;o |&uacute;c 17h00 ng&agrave;y 14/4/2024 tai
Nh&agrave; thi ddu Trudng Dai hoc D&agrave; Lat d&atilde; dién...

Hoi thao sinh vién Trueing Dai hoc Pa Lat nam 2024

H6i thao sinh vién Truding Dai hoc £a Lat ndm 2024

H@gi thao sinh vién Truéing Dai hoc Pa Lat nam 2024

Hoi thao sinh vién Truging Dai hoc a Lat nam 2024

Media Dang xuat .'ﬂ

BG cuc Thao téc
Céng khai
Cdng khai
Cong khai
Céng khai
Céng khai

Hinh 3.2.15: Trang quan ly noi dung

dung cta tour thuc té 4o.
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Trang quan 1y ndi dung cua cic diém thong tin (hinh 3.2.15) cling bao gdm céc
chte ning tuong ty nhu trang quan 1y chu d& va diém thong tin. Muc dich cua viéc chia
nhoé ndi dung cua diém thong tin ra thanh cac trang con riéng biét 1a dé chinh stra noi
dung cho diém théng tin da dang hon, khong bi ¢6 dinh vé mat bd cuc va ndi dung cia

diém théng tin d6. Giap cho nguoi dung c6 nhiing trai nghiém da dang hon vé mit noi




Taikhoan Tours Chidé Diém théngtin NBidung Media peuat (@ #
Thém ndi dung méi ® Xem trrée
Chon chi dé Noi dung
DLU File Edit View Insert Format Tools Table
Chon diém théng tin Paragraph System Font 12pt B I Y &
' = = I L34
Hbi thao sinh vién Truting Dai hoc Da Lat 2024 S H BB Ev IE E EE E @ Q b
Tén
BG cuc
® pay da Media Van ban
0o e=
Media
Chon media
[ Owords @ tiny

Hinh 3.2.16: Trang thém néi dung méi cho diém théng tin méi

Pay 1a trang quan trong nhat d6i v6i phan ndi dung ciia diém gidi thidu. Tai day
ngudi quan 1y ¢o thé tuy chon bd cuc cho mot diém thong tin, ddng thoi thiét ké, thay ddi
va chinh stra ndi dung cho diém thong tin 6 mot cach linh hoat va da dang. Chirc ning
cho phép ngudi quan 1y ¢ thé s dung nhiéu loai noi dung da phuong tién khac nhau dé

lam phong phti cho noi dung tour chang han nhu video, hinh anh, audio, van ban,...
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Danh muc Tatca Chi tiét
Tim kiém file... Q S&p x&p theo Ngay | [1= ‘ B H O

Nhén dé xem chi tiet

B3 Hinh anh

£ Amthanh i .
; Purrng dan:
1 Video .
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B Thing rdc Tén: 10

Dinh dang: jpeg

Loai: Image
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Ngay tao: 23/04/2024
slogan

€ 1/1 > Tang | S6 lugng: | 20 ~| Kétqua:1-18/18

Hinh 3.2.17: Churc nang quan ly tai nguyén

Chtrc nang quan 1y tai nguyén (hinh 3.2.17) cho phép ngudi quan 1y co thé tai cac
tap tin media 1én hé thong dé tai sir dung lai trong twong lai, giup tdi wu tai nguyén cho
may cha va tranh tring ldp dit liéu. Cac tap tin khi tai 1én s& dugc sip xép theo phan loai
tuong (mg nhu hinh 4nh, video, 4m thanh va céc tap tin khac. Ngudi quan 1y ciing c6 thé
tim kiém, loc va thay ddi cach hién thi danh sach tap tin, déng thoi c6 thé chinh sta tén
hodc x04 cac tap tin khong can thiét. Ngoai ra con co thé xem thong tin chi tiét vé tap tin

do6 nhu tén, dinh dang, ngay tai 1én, kich tudc va xem chi tiét noi dung cua tap tin.
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KET LUAN VA KIEN NGHI

Thong qua dé tai, nhom da c6 co hoi dé nghién ctru chuyén sdu vé mot trong sd
cac cong nghé phd bién nhit hién nay trong phat trién tmg dung web hién nay 1a thu
vién Reactjs va framework ASP.NET Core 7.0. Bén canh d6, nhom cling da nghién
ctru vé cong nghé thuc té do dé ap dung vao tng dung web, cu thé & day 1a nghién ciru
thu vién Panolens.js va cong nghé timg dung web 360 dé tao ra nhitng tour du lich thuc
té a0 phuc vu cho viéc quang ba Truong Pai hoc Pa Lat voi nhitng du khach & xa hoac

cac ban tan sinh vién muon tim hiéu ve truong.

Tir nhitng nghién ciru va hiéu biét vé cac cong nghé d6, nhom da van dung va
xay dung tuong ddi hoan thién mot ung dung web quan 1y céc tour du lich thyc té a0,

phuc vu chu yéu cho viéc quang ba Truong Pai hoc Pa Lat.

Nhin chung, ing dung web da dap ung dugc cic yéu cau co ban dé tao ra va
quan 1y dugc céc tour du lich nham muc dich quang ba nhiing dia diém, nét dic sic,
lich sir ctia cac toa nha tai Truong Pai hoc Pa Lat. Ung dung nay s& gop phan vao viéc
quang ba Truong Pai hoc Pa Lat dén voi nhitng du khach & xa, nhitg ngudi chua co
co hoi dén du lich tai Da Lat hodc nhiing ban tan sinh vién muén tim hiéu vé truong co

thé trai nghiém dugc céc tour du lich mdt cach chan thuc nhat.

Tuy nhién, tmg dung web van con ton tai mot sé han ché vé mat chuc nang
cling nhu van dé bao mat, hiéu suét khi trién khai thuc té. Do d6 trong thoi gian téi,
nhom s& tiép tuc nghién ciru va phat trién thém cac tinh nang can thiét dé hoan thién
ung dung web, cling nhu khéc phuc mot s6 161 con ton tai dé hé théng hoat dong on

dinh, dat hiéu qua cao trong qua trinh sir dung dé quang ba Trudng Pai hoc Pa Lat.

Trong qué trinh nghién ctru dé tai "Xay dung hé thong quang ba Truong Dai
hoc Pa Lat bang cong nghé VR", ching ta di nhan thdy su tiém ning va Gmg dung
dang chu y cia cong nghé VR trong linh vuc gido duc va quang ba truong hoc. Viée
xdy dung mot hé théng quang ba théng qua khong gian 4o sb d3 mo ra nhitng co hoi
méi dé thu hat sy quan tam va chu y cua doi tuong muc tiéu ddi véi Truong Pai hoc

ba Lat.
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Tuy nhién, dé thyc sy thanh coéng va hiéu qua, can tiép tuc nghién ctru va phat
trién hé théng quang ba VR nay vai sy chu trong dén viée t6i wu hoa trai nghiém nguoi
dung, danh gia hiéu qua thyc té va lién két chit ché véi cac hoat dong quang cdo va
tuyén sinh khac cua truong Pai hoc Da Lat. Déng thot, viéc dinh hudng chat lugng nodi1
dung va kha ning tuong tac ciia hé thong cling dong vai trd quan trong trong viée thu
hut va gilt chan dugc doi tuong muc ticu.

Pé tai nay c6 kha ning dem lai nhitng két qua tich cuc va dong gop vao viéc
phat trién gido duc va coéng nghé ¢ Viét Nam. Ching ta hy vong riang s& c6 nhitng
budc tién méi va nhiing tng dung sang tao tir viéc ap dung cong nghé VR nay cho linh

vuc gido duc trong tuong lai.
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