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LOI MO PAU

1. Lido chon dé tai

Trén thé gidi, cac nghién ciru vé cong nghé Radio s6 (Internet radio) da dugc quan tam
tir khé 1au voi nhiéu két qua cong bd, dac biét cac hé thdng truyén thanh qua Internet, tuy
nhién viéc ang dung cong nghé nay tai Viét Nam van chua duoc thuc sy quan tam va méi chi
bat dau trién khai may nam tro lai day.

Céc vu diém cua hé thong truyén thanh qua Internet nhu sau:

- Tai nhitng khu vuc thanh thi va tai nhitng viing sau, xa, dan toc thiéu so, hé thong
déu co thé truyén dit liéu thdng qua Internet va song FM. Phan mém trén hé thong may cha
phat song c6 thé giam sat trang thai va diéu khién cac may thu Internet Radio tng dung cong
nghé loT.

- Trong céc truong hop thién tai, ctru nan, hé théng ngoai chirc nang thu phat, truyén
thanh, con c6 thé nhan phan hdi trong nhitng tinh hudng khan cap.

Hé thong néu duoc trién khai trén cac tinh, dé phuc vu phi séng cho cac ving su,
viing xa, trong nhitng tinh hudng luu dong khan cap 1a mét giai phap mang lai loi ich to 16n
cho phét trién kinh té, y nghia chinh tri va dam bao an ninh quéc phong va chi quyén quéc
gia. Chinh vi vay, viéc xay dung hé théng truyén thong radio s6 dong nhat 03 cap (tinh, huyén,
x&) phuc vu phé bién kién thirc théng tin kinh té, van hoa, xa hoi, an ninh, quéc phong va cac
thdng tin khan cap cua tinh Dak Lik va khu vuc Tay Nguyén, dam bao an toan thong tin va
tinh du phong hé théng trong truong hop khan cip cé ¥ nghia tng dung rat 16n.

2. Téng quan van dé can nghién ciu

IOT hién nay dang 1a mot xu huéng manh mé trén toan thé gii, mé ra nhimg co hoi
chua tirng ¢6 cho cac nén kinh té, doanh nghiép, t6 chirc va cac ca nhan dé canh tranh trong
moi truong maéi. Pham vi g dung céng nghé 10T thuc su rong 16n va da dang, tir quan ly
giao thdng, quan 1y d6 thi, quan 1y maéi truong, tng phd khan cip dén céc dich vu y té chim
soc strc khoe, nha thong minh, huéng téi nira 1a thanh phd théng minh va tat nhién la ca hé
thdng truyén thanh khéng day qua Internet.

Trong qua trinh xay dung hé thong truyén thanh khong day dong nhat 03 cap cho mot
tinh, viéc kiém soét tinh trang hoat dong cua hang trim xa, hang trim diém thu phat séng qua
Internet Radio 1a vo cing can thiét. Viéc nay chi dugc thyc hién néu ap dung céng nghé loT
vao trong viéc xay dung hé thdng, két hop vai cac quy trinh hoat dong caa hé théng truyén

thanh qua Internet.
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3. Muc dich nghién ciru cia luian vin

Trong khudn khé luan van, tac gia s& xay dung mot hé théng IoT dé theo ddi théng sé
tir cac hé théng Internet Radio phét thanh tir cac x&. Dit liéu s& duoc giri vé hé théng phan
mém trén server cap tinh. Hé théng gém demo phan cang va phan mém dap ung duoc yéu
cau dit ra.

4. Péi twgng va pham vi nghién ciu

V& co ban, 10T platform 1a mét hé thdng theo ddi va quan ly céc thdng s6 cua may thu
Internet Radio tir xa ma khong can phai dén truc tiép may thu Internet Radio. Hé thong tu
dong cap nhat cac thdng s6 can thiét cho ngudi quan Iy, gitp cho nguoi quan ly dé dang theo
ddi cling nhu quan |y nhiéu may thu Internet Radio mét luc. Viéc theo ddi va quan ly thdng
qua loT platform nay vira gitp tiét kiém nhan lyc, dé dang va dac biét 1a rat nhanh chéng, dap
ring Yéu cau do tin cay cao cua hé thong khi hoat dong trong thuc té.

5. Phwong phap nghién ciru:

Nho sy hudng dan ciing nhu dinh hudng caa thay hudng dan, hoc vién thuc hién tim kiém

va thu thap tai liéu, bai bao da duoc cong b dé tim hiéu Iy thuyét co ban vé loT platform, tir
d6 tim hiéu va phan tich céc két qua da c6 duoc va xay dung mot loT platform nhé chay thuc

té dé khao sat dua ra két qua va dinh huéng nghién cau tiép sau nay.

Noi dung cua luan van gom 4 phan chinh:
o Chuwong 1: Nghién cizu tong quan, thuyét minh y tweng
e Chirong 2: M0 hinh hé théng truyén thanh khdng day va iing dung cong nghé iot
e Chuong 3: Xay ding hé thong iot quan ly hoat déng cuia cac tram phéat thanh
e Chuong 4: Kiém thiz 10T platform véi phan cizng mé phong may thu Internet
Radio
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CHUONG 1: NGHIEN CUU LY THUYET TONG QUAN VE
INTERNET OF THINGS

1.1.  Tong quan vé IoT va loT platform

Hé théng IoT duoc tng dung rét rong réi trong thuc té. Cac linh virc wng dung loT va

kién trlc tong quat hé théng 10T ¢6 thé duoc tim kiém trong hinh v& dudi day.

loT platform Ia trung tdm cua viéc trién khai 10T, 1a mot phan mém dé khai béo, dinh

nghia thiét bi phan cuang, cac giao thirc két ndi va cac ung dung phan mém khac. N6 cung
cap mot giai phap hiéu qua cho viéc quan ly va cau hinh thiét bi, thu thap va phan tich dit liéu,
c6 kha ning két ndi véi cac dich vu ddm may va tich hop véi dién thoai théng minh va céc
thiét bi khac ciia ngudi st dung. C6 rat nhiéu cac loT platform khac nhau, tuy nhién hau hét
tat ca déu c6 cac thanh phan co ban chung giong nhau:

- Thiét bi két néi: Ching la cac loai may moc, cam bién hay céc thiét bi két néi khac
thuc hién mot hanh dong cu thé: thu thap dir liéu, két néi voi nhau, truyén va nhan
da liéu, ...

- Phuong thirc két néi: Dya trén mang vién théng ma cac thiét bj cd thé két ndi, giao
tiép duoc véi nhau va véi server/cloud. Piéu nay phu thugc vao yéu cau cia dy an
loT tir d6 chon ra phuong thirc két ndi hiéu qua nhat.

- Xt ly dir liéu: Puoc xtr ly ¢ trén server/cloud. Nhan dix lidu tir cac thiét bi, tir d6
phéan tich va dua ra hanh dong s€ duoc thyuc hién trong loT platform.

- Giao dién: Cung cip cho nguoi dung mot giao dién truc quan dé co thé twong tac
va nhin thay duogc hoat dong cua toan bo hé théng.

1.2.  Cac yéu cau va dic diém ciia IoT platform
Céc IoT platform dam bao viéc tich hop lién mach cac phan cting khac nhau bang cach
st dung mot loat cac giao thuc giao tiép pho bién (nhu MQTT, HTTP, CoAP, ...). Sir dung
cac API do loT platform cung cap, ta c6 thé tai di liéu 10T thu thap dwoc vao cac hé thdng
phan tich, luu trir hodc xir Iy dir liéu toi cac thiét bi duoc két ndi hoac truyén dir liéu giira
chdng bang viéc st dung cac loai ting dung ngudi dung khac nhau. Bé danh gia xem liéu mot
loT platform c6 that su tét hay khdng, can dua vao cac tiéu chi sau day:
- Tinh kha mo: Cho phép chay trén cac thiét bi c6 nén tang hé diéu hanh khac nhau.
- D& st dyng: Cung cap mat giao dién dé& nhin, than thién, cung cap cac API da

dang dé ngudi ding c6 thé tiy chinh hé thong theo céch riéng.
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- Tuong tac va thich hop: Cung cap kha nang xt ly nhiéu loai thiét bi phan ciing
thong qua nhiéu loai giao thirc két ndi dé truyén dit liéu cho server/cloud.
- Tinh bao mat: M4 héa thdng tin truyén gitta cac thiét bi véi server/cloud, kiém
S04t quyén truy cap vao hé théng, bao mat dit licu luu trit, ...
1.3. Kétluan
O Viét Nam hién nay, sb lugng cac may thu Internet Radio 1a rat 16n do d6 dé quan ly
va theo ddi cac théng sé caa may thu Internet Radio can mét sé lugng 16n nhan luc. Diéu nay
dan dén viéc 1ang phi ngudn nhan luc, trong khi ngudn nhan luc d6 can thiét cho nhirng cong
viéc khéac quan trong hon. Bé giai quyét duoc bai toan thyuc té nay thi viéc xay dung mot loT
platform dé quan ly va theo ddi thong s6 tir may thu Internet Radio 1 rat can thiét. Chinh vi
thé, trong khuén kho dé tai em mong mudn xay dung mot IoT platform dung dé quan Iy céc

may thu Internet Radio va theo ddi c4c thdng s cua cac may thu Internet Radio do.
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CHUONG 2: MO HINH HE THONG TRUYEN THANH KHONG
DAY VA UNG DUNG CONG NGHE 10T

2.1. Ly thuyét vé h¢ thong truyén thanh khong day

Radio Internet phat trién manh m& & mang ca nhan, khi ho khai dau tir nhitng cong
viéc yéu thich nhu hat, ké chuyén, 1am Vlog. .. roi sau d6 khi lugng ngudi ding quan tam, s6
lwong ngudi theo ddi tang 1én, ho phat trién kénh Internet Radio cua ho tré thanh mot kénh
truyén thdng rat manh, noi dung phong phu, dap tng yéu cau cua thinh gia. Vi tinh c& nhan,
phat thanh truyén hinh qua Internet c6 tap khach hang rat hep, vi du, sinh vién caa nhac phim,
cac ban tré, yéu thich bong da... Bang cach nay, ngay cang c6 nhiéu dai phat thanh Internet
duoc lap day khoang trong da ton tai nhiéu nam trong phat thanh truyén hinh truyén thng.
Chung tuong ng véi cac yéu cau va nhu cau cia khan gia ma cac dai phat thanh truyén thong,

vi nhiéu ly do, s& khong bao gi¢ c6 thé cung cap cu thé.

Phat thanh
Phat thanh Phat thanh sé
analog
La
@ ®
M
FM A ; . £
e Phat thanh sé i i Phat thanh so6
) mat dét s qua vé tinh
@ = ‘ < , 5%
T-DMB World
I ISDB T = -Space
AR | || Radiol - et 5

Hinh 0.1: Tién trinh phat trién cua phéat thanh trén thé gidi
2.2. M hinh hé théng truyén thanh khong diy dong nhit 3 cip
Truyén thanh Radio sé déng nhdt ba cdp, cé nghia la hé thong si dung cong nghé
truyén thanh qua Internet. Noi dung duoc truyén tir may cha cip Tinh, thdng qua Internet
(cap quang, wifi, 3G) dé truyén song dén cac dai truyén thanh cip Huyén, cip X4. Tai céc
diém cap Huyén, X4 cd trang bi may thu Internet Radio. Do d6 cac dai truyén thanh tai Tinh,
Huyén, Xa déu c6 thé dong loat phat di ciing mot noi dung (d6ng nhat vé phét noi dung).

Ngoai ra ndi dung cé thé duoc giri 18n may chu tir cip X&, cip Huyén va cap Tinh, va noi
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dung nay c6 thé duoc lay tir x3 ndy, huyén nay roi phat sang xa khac, huyén khac (d46ng nhat
vé tao noi dung).

May chiindi dung va digukhién My chi phat song

Hé théng phat thanh tinh
- Méy phét FM 88-108MHz
- B tao m3 RDS-OTP

Hé thong truyén thanh huyén
- Méy phét FM 83-108MHz/500W
- Bo tao m3 RDS-OTP

May tinh lam chuong trinh ” —
Thiét bithu d3u cudi

taixa E. | o - Thu FM 54-68MHz
S n [(l@ - Gidi m3 RDS-OTP
= & thing truyen thanh aaixd EEE]

- My phat FM 54-68MHz/50W . D
o .. _—C
My thu Internet radio @ 1 '(l@

6 tao m3 RDS-OTP

Hinh 0.2: M6 hinh hé théng truyén théng khéng déay dong nhdt 3 cap

Qua khao sat va nghién ctu ly thuyét, em dé xuat mé hinh hé théng phan cang, duoc
md ta nhu trong hinh 2.2, bao gom:

- Hé théng may chi noi dung phat song;

- Hé thdng may chu phat song qua internet (streaming server);

- Hé théng may tram lam chuong trinh tai tinh, huyén, x§;

- Hé thdng may thu Internet Radio tai cac huyén, xa; May tao mad RDS-OTP; Hé
théng may phat FM cip huyén (88-108 MHz/500W) va cap x& (54-68 MHz/50W)
cé tich hop may phat md RDS-OTP;

- Hé théng thiét bi dau cudi c6 tich hgp module giai md RDS-OTP, nhan tin hiéu
va phat truc tiép ra loa. Hé thong sir dung két hop (hybrid) giita truyén phét qua
FM va qua Internet.

2.3. Nhu ciu xdy dung hé thong truyén thanh khong diy méi
Tir nhitng s liéu thu thap duoc, ching ta rit ra mot sb két luan sau:

- Nhu cau cua Phét thanh tai cac dia phuong néi chung hién nay la rat 16n, noi dung
chuong trinh yéu cau phai da dang, hap dan.

- Nhiéu khu vuc mat d6 dan cu thua thét, trinh do dan tri thap, hé thdng théng tin
lién lac, phat thanh duoc dau tu han ché, chwa dap ting duoc nhu cau. chuyén tai

thong tin cua chinh quyén.
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- Hé thdng truyén thanh co s hién nay sir dung chu yéu Ia truyén thanh qua séng
FM, khong dam bao chét luong tin hiéu khi truyén ti cac khu vuc ving sau,
vung xa, vung triing phat song.

Do d6 can xay dung hé théng truyén théng radio sé ddng nhat 03 cap (tinh, huyén, x4)
phuc vu phd bién kién thic thong tin kinh té, van héa, xa hoi, an ninh, qudc phong va céc
thong tin khan cip, dam bao an toan thdng tin va tinh dy phong hé thong trong trudng hop
khan cap.

2.4. Vai tro ciia hé thong IoT trong viéc quan li hé thong truyén thanh khong day

Trong qué trinh xay dung hé thdng truyén thanh khéng diy déng nhat 03 cip, viéc
quan trong nhat 12 kiém soat qua trinh hoat dong cua cac tram thu phét séng cap duéi. Do d6
viéc xay dung mot hé théng phan mém c6 thé theo ddi hoat dong cua hé thdng céc tram thu
phat Radio Internet theo thai gian thuc 1a v cung quan trong, va ¢ day cong nghé 10T sé duoc
su dung.

Cong nghé 10T cho phép may chu qua Internet c6 thé thu thap dit liéu duoc gui 18n tur
cac may Internet Radio tir xa. V&i mo hinh hé théng truyén thanh khong day dong nhat 03
cap nhu trong hinh 2.2, cdc may Internet Radio, ngoai viéc thu song tir server phat séng, co
thé guri dir liéu nguoc lai tir cap co so 1én. Di liéu d6 c6 thé 1a dix liéu cac cam bién (nhiét do,
d6 am trong phong), hay tinh trang hoat dong ciia may (dang hoat dong, tit hay tam nghi,...).
Ngoai ra con c6 thé tich hop thém cac niit nhu canh béo nguy hiém, bao chay hay thién tai Ii
lut. Véi céc chire niang canh bao, thay vi ngudi ding phai goi dién thi chi can nhan nat 12 tin
hiéu canh béo s& duoc gui thang Ién hé théng.

2.5. Két chwong

Trong chuong nay, em da nghién ctu tim hiéu vé hé théng truyén thanh khong day, tir
d6 xay dung dugc md hinh hé thdng truyén thanh khong day, dong nhat 03 cap. Tiép theo do,
véi kién thirc vé hé thong IoT, em dé xuat xay dung hé thdng 10T cho phép két ndi giita may
chu diéu khién hé thng truyén thanh khong day, vai cac may Internet Radio theo mé hinh hé
thdng 10T — ttc 1a trao ddi dit liéu 2 chiéu, phuc vu muc dich theo ddi, kiém tra tinh trang

hoat dong cua cac tram phat thanh cip co sé va canh bao trong cac tinh hudng khan cp.
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CHUONG 3: XAY DUNG HE THONG IOT QUAN LY HOAT
PONG CUA CAC TRAM PHAT THANH

Trong cac muc sau, chling ta s& nghién ciru va xay dung hoan thién hé théng 1oT quan
ly cac tram phat thanh.

3.1. M hinh hé thong va phwong thic trao di dir liéu trong hé thong IoT

Trong md hinh hé théng IoT don gian, viéc phan cap thiét bi gom 2 16p: Lép may chu
va Lop loT gateway, phi hop cho mé hinh céc tram phat thanh, khi dit liéu trao d6i truc tiép
tr may thu Internet Radio 1én may chu quan 1y. IoT Gateway chinh la Internet Radio, duoc
tich hop cac module phan mém doc dir liéu tir cac cam bién (dit liéu day c6 thé 1a nhiét do,
d6 am, tinh trang hoat dong cua may) hay doc trang thai cac nit nhan canh bao khan cap. M6
hinh don gian cia hé théng s& dugc thay nhu trong hinh 3.1 dudi day.

Socketio 1a mot phuong thirc truyén dir liéu giup xay dung mot ing dung realtime.
Socketio s& giup cac bén ¢ nhitng dia diém khac nhau két ndi v6i nhau, truyén dit liéu ngay
1ap tirc thong qua server trung gian. Socketio c6 thé duge sir dung trong nhiéu ing dung nhu
chat, game online, cap nhat két qua cia mot tran dau dang xay ra...

3.2. Nghién ciru, xdy dung giao dién phin mém quan ly, gidm sat va canh bao
3.2.1. Lwa chon ngon ngir xdy dung frontend voi ReactJS

React.js la mot thu vién Javascript dang n6i Ién trong nhitng nim gan day véi xu hudéng
Single Page Application. Trong khi nhiing framework khéc ¢ gang huéng dén mot mé hinh
MVC hoan thién thi React néi bat véi su don gian va dé dang phdi hop véi nhiing thu vién
Javascript khac. Néu nhu AngularJS 1a mot Framework cho phép nhiing code javasscript trong
code html thong qua cac attribute nhu ng-model, ng-repeat...thi véi react la moét library cho
phép nhing code html trong code javascript nhd vao JSX, ban c6 thé dé dang 1ong cac doan
HTML vao trong JS.Tich hgp gitra javascript va HTML vao trong JSX lam cho céc
component d& hiéu.

Li do lwa chon ReactJS:

- Trong linh vuc phat trién céng nghé, cic chu doanh nghiép va developer ludn tim kiém
nhiing phuong phap t6t nhat dé giup doanh nghiép ctia ho c6 nhiing loi thé canh tranh
t6t hon. Va mot trong nhitng céng nghé tot nhat c¢6 thé gitp nhitng doanh nghiép vuot

mit d6i tha trong viéc tao ra nhitng tmg dung web chinh 13 ReactJS.
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- ReactJS cho phép céc doanh nghiép tao ra nhitng tng dung web véi Ul tt hon dé nang
cao trai nghiém ngudi dung. Pay ciing chinh 13 cong nghé ma cac doanh nghiép can
dé c6 duoc luong twong tac cua ngudi dung, ti 18 click cling nhu chuyén déi cao hon.
Hon thé, cac doanh nghiép str dung React]S duoc dam bao c6 giao dién tot hon so voi
nhitng doanh nghiép sir dung cac framework khac baoi React]S gitip ngan chan viéc
cap nhat cia DOM gilp ¢ng dung nhanh hon va truyén tai tét hon UX.

3.2.2. Xdy dung giao di¢n phdn mém qudn Iy cac may phat song

Frontend cua loT platform quan Iy Internet Radio dugc xay dung bang ReactJS va chia
thanh céc trang chinh:

Trang Auth: Thuc hién chirc nang dang ky, dang nhap tai khoan, cho phép nguoi dung
tao mot tai khoan méi va dang nhap vao trang quan ly.

Trang Station: Liét ké danh sach cac Internet Radio ma nguoi dung tham gia theo déi,
quan ly. Cho phép admin tao ra cac Internet Radio mai.

Trang Dashboard: Thong ké céac thdng sé cua Internet Radio theo thoi gian thuc; téng
hop céc théng sé duéi dang bang theo thoi gian; dua ra cac thong tin cta Internet Radio ciing
nhu ban d6 va gia tri canh bao; dwa vao sé liéu v& d6 thi. Bic biét, cho phép xuat ra file dé dé
dang quan ly.

Trang Admin: Trang danh riéng cho admin, cho phép admin chinh stra cac thong tin
cua Internet Radio hoic x6a mot tram bat ky.

Trang Profile: Cung cap céc thdng tin chi tiét ciia ngudi ding, cho phép ngudi ding
chinh stra céc théng tin ciia minh. Pong thoi cung cap cac thong tin lién lac cua cac user khéac
dang tham gia quan ly Internet Radio.

Trang Users: Liét ké cac users di dang ky tai khoan. Admin dugc quyén thém user vao

quan ly céc Internet Radio hoic x6a user d6 ra khoi hé thong.
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React]S
—  Auth — Station — Dashboard — Admin —  Profile User
. List .. Profile
> Register | Stations Statistic » (eneral ’| Details
. Create - N
Login Station Data Table Map Contact
Station
Information
Chart

Hinh 3.1: So do frontend cua loT platform qudn Iy Internet Radio

3.3. Nghién cttu, xdy dung phian mém backend trén may chi

Sau khi xay dyng giao dién phan mém (frontend) dya trén ReactJS nhu 3 mé ta & muc
trén, phan tiép theo ching ta s& xay dung phan mém backend cho may chi. Bé phan frontend
ciia mot website co thé hoat dong, thi backend phai dugc xay dung du tét. Phan backend bao
gém mot may chi, mot ang dung va mét co so dit liu.
3.3.1. RESTful API

API 12 viét tit cua Application Programming Interface (giao dién lap trinh ang dung)
la mot tap cac quy tic va co ché ma theo d6, mot tng dung hay mot thanh phan s& tuong tac
v4i mot tng dung hay thanh phan khac. M&i bo API danh cho timg ddi tugng déu 6 sy khéc
biét nhat dinh. Thyc té, khi sir dung bat ki phan mém hay @ng dung nao, nhitng trai nghiém
ma nd mang dén khong don thuan chi dwa vao mot phan mém hay ang dung doc 1ap. Toi
thiéu, n6 can dén su két hop gitta phan mém, tng dung véi hé diéu hanh dé c6 thé hién thi va
ngudi dung co thé twong tac. Mot phan mém hay @ng dung riéng biét duoc thiét ké vé giao
dién, co ché hoat dong ... nhung khong thé bao gém tat ca cac cong viéc con lai nhu mot hé
diéu hanh. Chinh bai vay, gibng nhu mot s phan cong lao dong, ting phan mém s& cé trach
nhiém riéng, duoc thiét ké dé dam bao kha niang thyuc hién cong viéc d6 va API 1a cau ndi dé

nhitng phan mém nay két ndi, tan dung nhirng diéu kién san cé cia nhau.


http://globalcastingresources.com/9-phan-mem-lam-video-mien-phi-hot-nhat-hien-nay/
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Hién tai da s6 1ap trinh vién viét RESTful API gio day déu chon JSON lam format
chinh thic nhung ciing c6 nhiéu ngudi chon XML 1am format, tuy thudc su tién loi va nhanh
chong.

3.3.2. ExpressJdS

ExpressJS 1a mot framework duoc xay dung trén nén tang cua NodelS. N6 cung cap
cac tinh ning manh mé& dé phat trién web hoac mobile. ExpressJS hd tro cac method HTTP
va middleware tao ra API v6 cling manh mé va dé st dung.

ExpressJS c6 mot s6 chie nang chinh nhu sau:

- Thiét lap céc 16p trung gian dé tra vé cac HT TP request.
- Define router cho phép str dung véi cac hanh dong khac nhau dya trén phuong
thac HTTP va URL.

- Cho phép tra vé céac trang HTML dya vao c4c tham so.

3.3.3. Socket-io
Socket-io khong phai Ia mot ngbén ngit, ma chi la 1 céng cu gidp thyuc hién nhitng trng
dung realtime. Vi thé, khdng thé sir dung socket-io dé thay thé hoan toan cho mét ngdn ngit,

ma phai str dung két hop vai mot ngdn ngir khac. Ngbn ngit d6 c6 thé 1a php, asp.net, nodejs,

3.3.4. MongoDB

MongoDB & mét co sé dir liéu ma ngudn mé va 1a co so dit liéu NoSQL hang dau,
duoc hang triéu nguoi sir dung. MongoDB duoc viét bang C++, chinh vi thé nén né c6 kha
nang tinh toan vai toc d6 cao chir khdng gidng nhu cac hé quan tri CSDL hién nay. Ngoai ra,
MongoDB 1 mét co sé dir liéu da nén tang, hoat dong trén cac khai niém Collection va
Document, n6 cung cap hiéu suat cao, tinh kha dung cao va kha nang mé rong dé dang.
3.3.5. NodeJS va ly do lwa chgon NodeJS

NodeJS la mot nén tang (Platform) phat trién doc lap duoc xay dung ¢ trén JavaScript
Runtime cua Chrome ma ching ta c6 thé xay dung duoc cac tng dung mang mot cach nhanh
chéng va dé dang mo rong. Phan Core bén dudi cia NodelS dugc viét hau hét bang C++ nén
cho tdc do xtr ly va hiéu nang khé cao. NodeJS st dung Kién tric hudng su kién event-driven,
md hinh non-blocking 1/0 lam cho né nhe va hiéu qua hon. NodeJS tao ra dugc cac tng dung

c6 tdc do xir ly nhanh, realtime thoi gian thuc. Hé thong nén caa NodelS, npm, 1a hé thong


http://asp.net/
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thu vién nguén mé 16n nhat thé gigi. NodejJS &p dung cho céc san pham co6 luong truy cap
I6n, can mé rong nhanh, can doi méi cdng nghé, hoic tao ra cac dy &n Startup nhanh nhit co
thé.

3.3.6. Nghién civu xdy dung module backend thu thép, lwu trit, trao déi div liéu

Phan mém backend cua hé théng may chu bao gom cac module Controller va Database,
chi tiét duoc thé hién trong hinh 3.11. Khdi Backend dugc xay dung bang NodelS, thuc hién
mét s6 chic niang nhu:

- Thuc hién két néi véi Internet Radio thdng qua giao thicc MQTT. Sau d6, phan tich dit
liéu nhan duoc rdi luu vao database.
- Tao cac API dé xir ly cac yéu cau truy cap dir liéu tir database ctia user. Cac API nay

s& duoc kiém tra qua cac middleware nham xac thuc, kiém tra quyén cua user.

- Xay dung server socket-io.

Bang viéc xay dung hoan thién backend va frontend cho toan bd hé thong, 1oT platform
duoc tao ra s& c6 thé dap ung dugc hét cac yéu cau nhu thu thap dit liéu, luu trir va hién thi
thong tin. Ngoai ra con cd thé diéu khién thiét bi bang viéc thay doi gia tri cac topic cua
SocketlO.

3.4. Nghién ctru xdy dung module phin mém xic thue ngudi ding trong hé thong

Dau tién user yéu cau dang ky tai khoan trong trang ding ky. Sau d6 yéu cau ding ky
duoc dua dén registerCtrl, registerCtrl kiém tra thong tin ding ky tai khoan néu thong tin dang
ky khong hop 18 nd s& bao vé cho user la thdng tin khong hop 1é. Sau do, tiép tuc kiém tra
thong tin user d3 ton tai hay chua, néu user da ton tai trong co s& dit liéu s& bao vé 1a user da
ton tai. Néu thong tin ding ky hop 1é va user chua ton tai trong co s& dit liéu nd sé thém nguoi
dung méi vao co so dit liéu va bao thanh cong.

Sau registerCtr]l thém nguoi ding méi vao co sé dir liéu va béo vé thanh cong né sé
giri y8u cau tao ma OTP da t6i OTP_Ctrl, sau d6 OTP_Ctrl giri m& OTP qua email.

- API Login: api/v1/auth véi method POST.

Dau tién user ding nhap tai khoan trong trang Login. Sau d6, yéu cau ding nhap duoc
guri dén loginCtrl, loginCtrl kiém tra thdng tin ding nhap néu thong tin dang nhap khéng hop
16 n6 s& bao vé cho user 1a thdng tin khdng hop 18. Néu thong tin hop 1¢ thi tiép tuc kiém tra
xem user da duoc Kich hoat hay chua, néu chua kich hoat thi b4o vé 1a user chua kich hoat.

Néu user da dugc kich hoat thi théng tin dwoc chuan hoa va cho phép user dang nhap.
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CHUONG 4: KIEM THU I0T PLATFORM VOI PHAN CUNG MO
PHONG MAY THU INTERNET RADIO

4.1. Kiém thir giao di¢n phan mém

Sau khi ddng nhap vao tai khoan, nhan vién cé thé nhin thiy tinh trang hoat dong cua
cac tram thu phat séng do minh quan 1y (duwoc phan quyén quan ly). Nhan vién quan ly c6 thé
tao ra mot tram phat séng méi va phan quyén quan ly cho mot nhan vién khéc & cip co so.
Danh sach cac tram dugc thé hién nhu trong hinh 4.1 duéi day.

Sau d6, dir liéu tir cac tram thu phét séng s& duoc cap nhat thoi gian thuc trén phan
mém theo ddi, quan ly, giam sat cac tram thu phéat song. Dit liéu bao gdm: Nhiét do, do am,
anh sang moi trudng, tinh trang may phat (on/off), dugc thé hién nhu trong hinh 4.2. Vi tri va

cac thdng tin chi tiét ciia Internet Radio ciing duoc thé hién & sidebar bén phai.

@ RedioIntemet System x  + - x

< C A Knhéng bdo mit | localhost:8000/systems Qa & B © O :

@ Sign out

DANH SACH CAC TRAM THU PHAT

. Xa Tan Hoa - Huyén Budn Dén - Bak Lak

Xa Ea Bar - Huyén Butn D6n - Bk Lak

)

X& Ea Nuéi - Huyén Budn Bén - Bak Lak

6=

X

Hinh 4.1: Giao di¢n qudan ly cac tram thu phat song
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< B = X
o mat | localhost:8000/dashboard ax x0R @ :

= Luan van ThS.2020-PTIT @ B Q2 Pham Xun Manhv

Trang thai cdm bién

Anh séng Trang théi Nhiét d D6 &m §
™ hoat dong @ ] "i é + ]
- Y K3 =
| 7 Q
ML SETH1 SeT1 47 H1
M2 SETH2 SBT2 47 H2

Xa Ea Bar - Huyén Bu6n Bon -
Dak Lak

St
‘-@ M3 tram: GOO

Ngay tao: 11-05-2020

0 Ngudi quén I: Pham Xuan Manh

Hinh 4.2: Giao dién qudn ly cac tram thu phat song (internet radio)

Béng viéc sir dung cac thuat toan gia lap cac dix liéu duoc guri vé tir cac may thu Internet
Radio, tac gia da hoan thién giao dién phan mém dé dap ung cac yéu cau phan quyén nhan
vién, theo ddi, giam sat va quan ly mét tram thu phat song. Trong muc dudi day, tac gia Xin
trinh bay tiép vé tinh nang diéu khién thiét bi tir xa.
4.2. Kiém thir twong tac giira phan cirng md phong Internet radio véi phin mém

Thiét bi md phong 1a mot con chip ESP8266 trong bo kit Node MCU, ¢c6 chtic ning
thu phét dir liéu qua Wifi/Internet. Li do lua chon module Node MCU béi vi kha nang doc dir
licu cam bién, diéu khién led, truyén nhan dit liéu qua Internet, tuong tu nhu module bén
trong cua Internet Radio. Dit liéu theo chiéu thuan, duoc gui lién tuc tir Node MCU 1én loT
Platform va hién thi thoi gian thuc dd duoc kiém tra trong muc trén. Duéi ddy 14 mo hinh két

ndi dén Led dé diéu khién tir xa qua giao dién web.

NodeMCU
V%.0

OY ATH ATH E£€5 205 103 €K) 045 X

Hinh 4.3: M6 phéng Internet Radio bang Node MCU
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Trong hinh 4.8 dudi day 1a giao dién diéu khién thiét bi tir xa. Tinh trang tin hiéu cho
biét tinh trang dang hoat dong hay khong ctua may thu. Viéc diéu khién tat/bat may c6 thé

dugc thuc hién tir xa, thong qua 02 button trén giao di¢n website.

@ Radio Internet System X + S a X

¢« C A Knhong bio mat | localhost:8000/controlStation Q % & @ O :

@ rrerm xuin vanh Ludn vin ThS.2020-PTIT @ B a Pham Xuin Manh

& Theodsica

Tram GOO Thdi gian cap nhép:
) 11/05/2020 9:57:28 pm

May thu Internet Radio

-

. Pham Xuén Manh Tétméy
® Online

Hinh 4.4: Giao di¢n diéu khién Internet radio tir xa
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KET LUAN

Sau thoi gian thuc hién luan vin véi su nd luc cia ban than ciing vai céc kién thuc va

kinh nghiém duoc truyén dat tir cac thiy c6 trong khoa, dac biét 1a sy hudng dan tan tinh cua

giang vién hudng dan, thay TS. Nguyén Québc Uy, em di hoan thanh do &n “Xay dung hé

thong iot gidm sat cac tram phét thanh cap xa trong hé thong truyén thanh khéng day

véi cac két qua dat duge nhu sau:

Hiéu dugc kién trac tong thé cua loT platform, tai sao can thiét xay dung loT
Platform dé quan ly cac may thu Internet Radio trong hé théng truyén thanh
khong day.

Xay dung backtend cho hé théng 10T platform sir dung NodeJS.

Xay dung frontend cho hé théng 10T platform sir dung ReactJS.

Sau d6 em hoan thién 10T platform véi cdc chirc nang sau:

+

+

Co trang dang ky, dang nhap cho nguoi dung.

Trang chu: Liét ké cAc may thu Internet Radio ma nguoi dung tham gia quan ly.
Nguoi ding c6 thé nhin thady mot cach tong quat vé cac may thu, cling nhu c6 thé
tim kiém mot cach dé dang. Néu 1a Admin thi ¢ thém quyén tao ra cac may thu
Internet Radio mai va phén cdng cho mét user nao d6 quan ly va chi c6 Admin
méi c6 quyén lam diéu nay.

L4y duoc dir liéu tir sensor box giri vé backend luu vao database. Hién thi cac di
licu can theo di va quan ly ciia cac may thu/phat theo thoi gian thuc, c6 thé xuat
dir liéu qua file excel dé dé dang quan ly.

Trang users: Liét ké danh sach cac nguoi dung da dang ky tai khoan. Trang users
cung cap maot sb thong tin vé user nhu: anh dai dién, ho va tén, email, 12 member
hay admin va dang tham gia quan ly cdc may thu Internet Radio nao.

Trang profile: Cung cap thong tin cta user dang dang nhap hodc mot user bat ky
nao d6. Néu 1a user dang ding nhap thi cua thé chinh stra hoidc cap nhat thdng tin
ngudi ding. Ngoai ra, trang profile con cung cap thdng tin cia nhitng user khac
cling tham gia quan ly cac may thu Internet Radio khac dé khi can ta c6 thé lién
lac vai ho.

Trang admin: Danh cho admin dé quan ly cac tram, chinh sira va cap nhat thong
tin caa may thu Internet Radio hoic ciing c6 thé x6a mot may thu Internet Radio
bat ky.

C6 thdng béo cho ngudi dung trén web néu co su thay doi hodc duoc thém vao
quan ly mot may thu Internet Radio.



