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LOI CAM POAN
To6i cam doan day la cong trinh nghién ctru cua riéng téi. Noi dung cua luan
van ¢6 tham khao va sir dung cc tai liéu, thong tin dugc dang tai trén nhitng tap chi
va céc trang web theo danh muc tai liéu tham khao. Tt ca cac tai liéu tham khao
déu co xuét xt rd rang va dugc trich dan hop phap.
T6i xin hoan toan chiu trach nhiém va chiu moi hinh thac ky luat theo quy

dinh cho o1 cam doan cua minh.

Tac gia luan van

PHAM XUAN MANH



LOI CAM ON

Dé c6 thé hoan thanh tét luan vin cia minh, dau tién em xin gii 16i cam on
chan thanh toi thay TS. Nguyén Qudc Uy, nguoi di dong hanh cung em trong sudt
ching dudng vira qua va ciing 1a nguoi ludn tan tinh huéng dan em trong suét qua
trinh thuc hién luan van nay.

Em xin chan thanh cam on Ban giam dc Hoc vién Céng nghé Buu chinh
Vién thdng, quy thay cd trong Hoc vién di tan tm giang day va truyén dat nhitng
kién thtrc cling nhu nhirng kinh nghiém quy bau trong sudt qua trinh hoc tap cia em
tai Hoc vién. VVén kién thuc duoc tiép thu trong qué trinh hoc tap khéng chi 1a nén
tang cho qua trinh thuc hién luan vin tét nghiép ma con 1a hanh trang quy bau cho
su nghiép cta em sau nay.

Em ciing xin cam on sy ung ho va giap d& nhiét tinh caa gia dinh, ban be,
nhitng nguoi than da dong vién, giup d& em trong sudt qué trinh hoc tap va thuc
hién luan van tot nghiép nay.

Mic du da cd gang hét sic, song chéic chan luan van khdng tranh khoi nhitng
thiéu s6t. Em rat mong nhan duoc sy théng cam va gop y cua quy thay c6 dé em c6
thé rdt kinh nghiém va hoan thanh tét hon luan van tét nghiép nay.

Cubi cung em xin kinh chlc quy thay cd, gia dinh va ban bé doi dao stc
khoe, thanh céng trong su nghiép.

Em xin chan thanh cam on!

Ha Noi, ngay 10 thang 5 nam 2020

Hoc vién

PHAM XUAN MANH
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LOI MO DAU

1. Lido chon dé tai

Trén thé gi6i, cac nghién ciru vé céng nghé Radio sb (Internet radio) da duoc
quan tam tir kh& 1au véi nhiéu két qua cdng bd, dic biét cac hé thdng truyén thanh
qua Internet, tuy nhién viéc ung dung cong nghé nay tai Viét Nam van chua duoc
thuc sy quan tdm va mai chi bat dau trién khai miy niam tré lai day. Hudng ¢ng
dung chinh trén thé giéi hién nay duoc tap trung nghién ctu va trién khai 1a xay
dung cac hé thdng may chii noi dung sé va may chii phat thanh dé truyén phét noi
dung s6 qua Internet dén cac thiét bi cudi thu tin hiéu qua Internet. Nhitng thiét bi
nay c6 thé tich hop cac nit bam canh bao thong qua Internet dé guri tin hiéu 1én may
chu va hé théng phan mém quan ly.

O Viét Nam, du da thu hut duoc khé nhiéu sy quan tdm cua cac nhém nghién
ctru, dic biét 1a nhdm nghién cau caa Hoc vién Céng nghé Buu chinh Vién thong,
do thay TS. Nguyén Qudc Uy chu tri vé mang Radio s, truyén thanh qua Internet.
Nhom nghién ciru tap trung vao phét trién ang dung quan trong cua hé thong truyén
thanh qua Internet két hop truyén thanh qua séng FM tai Viét Nam. Cac uvu diém
cua hé thong truyén thanh qua Internet nhu sau:

- Tai nhitng khu vuc thanh thi va tai nhitng ving sau, xa, dan toc thiéu sb, hé
théng déu cé thé truyén dir lidu thong qua Internet va séng FM. Phan mém trén hé
théng may chu phat séng c6 thé giam sat trang thai va diéu khién cac may thu
Internet Radio trng dung c6ng nghé loT.

- Trong cac trudng hop thién tai, cau nan, hé thong ngoai chirc ning thu
phét, truyén thanh, con c6 thé nhan phan héi trong nhiing tinh hudng khan cap.

Hé théng néu duoc trién khai trén cac tinh, dé phuc vu phu séng cho céc
viing sau, ving xa, trong nhitng tinh hudng luu dong khan cap la mot giai phap
mang lai loi ich to 16n cho phat trién kinh té, y nghia chinh tri va dam bao an ninh
qudc phong va chi quyén qudc gia. Chinh vi vay, viéc xay dung hé théng truyén

thong radio s déng nhat 03 cap (tinh, huyén, x4) phuc vu phé bién kién thirc théng



tin kinh té, van hoa, x3 hoi, an ninh, quéc phong va céac thdng tin khan cap cua tinh
Pak Lak va khu vuc Tay Nguyén, dam bao an toan thong tin va tinh dy phong hé
thdng trong truedng hop khan cip co ¥ nghia tng dung rat 16n.

2. Téng quan véin dé can nghién ciru

|OT hién nay dang 1a mot xu huéng manh mé trén toan thé gi¢i, mé ra nhiing
co hodi chua tirng ¢6 cho cac nén kinh té, doanh nghiép, té chirc va cac c4 nhan dé
canh tranh trong moi truong mai. Pham vi tng dung cong nghé loT thuc su rong
I6n va da dang, tir quan ly giao thdng, quan 1y do thi, quan ly méi treong, ung pho
khan cap dén céac dich vu y té cham soc stc khoe, nha thong minh, hudng téi nira la
thanh phé thdng minh va tat nhién 1a ca hé théng truyén thanh khong day qua
Internet.

Trong qua trinh xay dung hé thong truyén thanh khong diy dong nhat 03 cap
cho mét tinh, viéc kiém soéat tinh trang hoat dong cua hang trim x4, hang trim diém
thu phat séng qua Internet Radio la vd cing can thiét. Viéc nay chi duoc thuc hién
néu ap dung cdng nghé loT vao trong viéc xay dung hé thong, két hop véi cac quy
trinh hoat dong cua hé thng truyén thanh qua Internet.

3. Muc dich nghién ciru cia luan vin

Trong khudn kho luan vin, tac gia s& xay dung mot hé théng loT dé theo déi
thong sb tir cac hé théng Internet Radio phat thanh tir cac x&. Dir liéu s& duogc guri vé
hé thong phan mém trén server cap tinh. Hé thong gom demo phan cang va phan
mém dap tmg duoc yéu cau dit ra.

4. Poi twong va pham vi nghién ciru

V& co ban, 10T platform 1a mot hé théng theo dai va quan ly cac théng s caa
may thu Internet Radio tir xa ma khéng can phai dén truc tiép may thu Internet
Radio. Hé théng ty dong cap nhat cac thdng sé can thiét cho nguoi quan ly, gidp
cho nguoi quan Iy dé dang theo ddi cling nhu quan Iy nhiéu may thu Internet Radio
mét Ic. Viéc theo ddi va quan ly thong qua loT platform nay vira gidp tiét kiém
nhan lyc, dé dang va dic biét 1a rat nhanh chong, dap (ng yéu cau do tin ciy cao

cua hé thong khi hoat dong trong thuc té.



5. Phwong phap nghién ciru:

Nho sy huéng dan ciing nhu dinh huéng cua thay hudng dan, hoc vién thuc hién
tim kiém va thu thap tai liéu, bai bao di duoc cong bd dé tim hiéu ly thuyét co ban
vé loT platform, tir d6 tim hiéu va phan tich cac két qua da co duoc va xay dung
mét 10T platform nho chay thuc té dé khao sat dua ra két qua va dinh huéng nghién

ctu tiép sau nay.

Noi dung cua luan van gom 4 phan chinh:
e Chuwong 1: Nghién cizu tong quan, thuyét minh y tweng
e Chuwong 2: M0 hinh hé théng truyén thanh khong day va ing dung cong
nghé iot
e Chuong 3: Xay ding hé théng iot quan Iy hoat déng cuia cac trgm phéat
thanh
e Chuong 4. Kiém thiz 10T platform véi phan cieng md phong may thu

Internet Radio



CHUONG 1: NGHIEN CUU LY THUYET TONG QUAN VE
INTERNET OF THINGS

1.1. Tong quan vé IoT va loT platform

Internet of Things, hay loT 1a khai niém két ni cac thiét bi voi nhau va voi
Internet. 10T 1a mot mang ludi khong 16 gdm céc vat (things) va con ngudi dugc két
ndi - tit ca déu thu thap va chia s¢ di liéu v6i nhau. Viéc két ndi cé thé thuc hién
qua Internet, 3G, Wifi, ZigBee, Bluetooth... C4c thiét bj duoc két ndi véi nhau va
cung két ni trong cing mot mang. Con nguoi ¢6 thé giam sat, diéu khién thiét b,
thu thap dir liéu & bat ctr noi nao va bét cir thoi diém nao thong qua loT Platform.

Hé thdng IoT dwoc ung dung rat rong réi trong thuc té. Cac linh vuc ¢ng
dung loT va kién tric tong quét hé thong 10T c6 thé dugc tim kiém trong hinh vé&

dudi day.

}0 loT Analytics - Quantifying the connected world

Internet of Things — Technology architecture
level

Applications

Presentation/Visualization 10/ MDI  Midi
Transaction lnfomuﬂon Command/ Computing Process Message
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H:Hublm Q §e Q@  Eee G

Middleware Storm  Logstash  Fluentd
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FirewallIPS

Communication
level

Updates/
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Technology
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~ [ =
Smart Meters  Smartlightbulbs  RFIDtags Open-Source Hardware Surveillance
Device p I 1 ~
Physical 3 %
A
Incident
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1. Lifestyle incl Qu: if products 2. Incl all other B2B commercial loT 3. Industrial goods business incl. transportation 4. Services incl. finance and insurance 5. Other including education, public and military, media, telecom
Note: Product, ima ice names are the property of the respective owners
Source: www IoT- m 2014

Hinh 1.1: Cac thanh phdn co ban cia 10T system

loT platform Ia trung tdm cua viéc trién khai 10T, 1a mot phan mém dé khai
bao, dinh nghia thiét bi phan cang, cac giao thic 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 di liéu, c6 kha nang két ndi véi cac dich vu dam may va



tich hop véi dién thoai théng minh va céc thiét bi khac cua nguoi st dung. C6 rat

nhiéu céc 10T platform khac nhau, tuy nhién hau hét tat ca déu cé cac thanh phan co

ban chung gidng nhau:

Thiét bi két ndi: Ching 1a cac loai may madc, cam bién hay céc thiét bi
két ndi khac thuc hién mot hanh dong cu thé: thu thap dit liéu, két ndi voi
nhau, truyén va nhan di liéu, ...

Phuong thirc két ndi: Dya trén mang vién théng ma céc thiét bi co thé két
ndi, giao tiép duoc véi nhau va véi server/cloud. Biéu nay phu thudc vao
yéu cau cua du an 10T tir d6 chon ra phuong thuc két ndi hiéu qua nhat.
Xt ly dit liéu: Puoc xu ly & trén server/cloud. Nhan dix liéu tir cac thiét
bi, tr d6 phan tich va dua ra hanh dong sé duoc thuc hién trong loT
platform.

Giao dién: Cung cap cho ngudi ding mét giao dién truc quan dé cd thé

tuong tac va nhin thay dugc hoat dong caa toan bo hé théng.

1.2.  Céc yéu cau va dic diém cia IoT platform

Céc IoT platform dam bao viéc tich hop lién mach céc phan cing khac nhau

bang céach st dung mot loat cac giao thirc giao tiép phd bién (nhw MQTT, HTTP,

CoAP, ...). Str dung cac API do loT platform cung cap, ta cé thé tai dit liéu loT thu

thap duoc vao cac hé thdng phan tich, luu trir hodac xir 1y dix lidu t6i cac thiét bi

dugc két ndi hodc truyén dir liéu gitra ching bang viéc sir dung cac loai tng dung

nguoi ding khac nhau. Pé danh gia xem liéu mot loT platform cé that su tét hay

khdng, can dwa vao cac tiéu chi sau day:

Tinh kha ma: Cho phép chay trén cac thiét bi c6 nén tang hé diéu hanh
khac nhau.

D& sir dung: Cung cap mét giao dién dé nhin, than thién, cung cap céc
API da dang dé nguoi dung c6 thé tiy chinh hé théng theo cach riéng.
Tuong tac va thich hop: Cung cap kha ning xir ly nhiéu loai thiét bi
phan cang thdng qua nhiéu loai giao thirc két ndi dé truyén dir liéu cho

server/cloud.



- Tinh bao mat: M4 hoa théng tin truyén gitta cac thiét bi voi
server/cloud, kiém soat quyén truy cip vao hé thdng, bao mat dix liéu
luu trt, ...

Dé dat duoc gié tri tir Internet of Things (10T), viéc can phai c6 1a mét nén
tang dé tao va quan Iy ung dung, chay cic phan tich, luu trit va bao mat di liéu.
Gidng nhu mot hé diéu hanh danh cho may tinh, mot nén tang lam rat nhiéu tha
ding sau d6, tao tra méi trudng cho cac nha phat trién, gilp nha quan 1y va nguoi
ding st dung dé& dang hon va tiét kiém chi phi hon. Do d6, cac IoT platform gop
phan xay dung nhiing tng dung to 16n va duoc sir dung rong réi trong nhiéu linh
vue nhu: dién lyc, giao thong, xay dung nha théng minh, thanh phé thong minh ...
1.3.  Két luan vé nhu cau thuec té va kha ning ap dung ciia dé tai

O Viét Nam hién nay, sé luong cac may thu Internet Radio 1a rat 16n do d6
dé quan Iy va theo ddi céc théng sé ciia may thu Internet Radio can mot s6 luong
I6n nhan lyc. Biéu nay dan dén viéc lang phi ngudn nhan luc, trong khi nguén nhan
lyc d6 can thiét cho nhiing cong viéc khac quan trong hon. Hon nita, dé truyén tai
cong suat dién 1on tir noi san xuat dén noi tiéu thy, thi giai phap tang dién ap dé han
ché ton that cong suat va giam gia thanh dau tu duong day 1a mot lya chon t6i wu.
Dé luogng cdng sut tai truyén di cang 16n thi dién &p cang cao. Vi thé ma viéc quan
ly va theo ddi cac théng so truc tiép tai tram biém &p 1a rat kho khan va kha nguy
hiém cho nguoi tham gia thyuc hién. Bé giai quyét dugc bai toan thyc té nay thi viéc
xay dung mot IoT platform dé quan ly va theo ddi thong sé tir may thu Internet
Radio 1a rat can thiét. Chinh vi thé, trong khudn khé dé tai em mong mudn xay
dung mot 10T platform dung dé quan ly cac may thu Internet Radio va theo ddi cac

thong sb cia cac may thu Internet Radio do.



CHUONG 2: MO HINH HE THONG TRUYEN THANH
KHONG DAY VA UNG DUNG CONG NGHE IOT
2.1. Ly thuyét vé hé thong truyén thanh khong diy

Truyén thanh khéng day hién nay khéng chi con duoc hiéu 1a truyén thanh
qua séong FM ma n6 da dugc nang 1én mot ting cao hon — truyén thanh qua Internet.
Truy cap Internet rat quan trong, boi vi nd doi hoi mot dai phat thanh c¢6 kha ning
giao tiép véi mot mang ludi toan cau. Hién nay, céc thiét bi st dung phé bién nhat
chu yéu 1a may tinh xach tay, dé ban va dién thoai di dong. Ching ta khéng thé
quén vé dién thoai di dong, dic biét 1a c4c thiét bi nghe nhac bo tai nhu iPod cua
Apple. Trong nam 2010 va 2011 Internet Radio da tr¢ thanh xu huéng méi trong
viéc phét trién kha ning két néi Internet. Muyc dich chinh 14 cung cdp cho ngudi
dung truy cap vao mot loat cac noi dung thong tin, dac biét la théng qua cac mang
truyén thong toan cau. Két ndi Internet twong tu ¢d thé duoc thuc hién ca trong céch
truyén thng, vi du - thong qua cap két ndi duoc dén thiét bi - théng qua viéc su
dung cong nghé khong day. Vi du vé cac cong nghé nhu 1a séng radio FM va tin
hiéu vé tinh hodc co so ha tang dién thoai di dong, cho phép chuyén hang Megabit
mdi gidy, dam bao noi dung c6 chat lwong rat cao. Su phat trién cua Internet 13 can
thiét nhung chua du cho Internet Radio. Sy xuét hién cua Internet radio s& khong
thé thuc hién duogc ma khong cé phaét trién dang ké cua cong nghé truyén am thanh
theo thoi gian thuc trén pham vi toan cau. V&i myc dich nay can phai ¢ két ndi
Internet véi bang thong lon.

Vai tro cua Internet Radio rat quan trong, dic biét trong trudng hop truyén
tai da phuong tién, doi hoi két néi Internet toc d6 cao, di kém chi phi dang tang 1én
tuong wng véi s6 luong ngudi ding. Cong nghé tién bo k§ thuat trong viéc truyén
tai hiéu qua ciia Am thanh ciing 13 mot yéu té quan trong, duoc thuc hién bai cac
phuong phap méi va hiéu qua hon trong viéc nén dir ligu. Vi viéc nén dix ligu,
ching ta chi can it bang thong dé giri ciing mot luong dir liéu. Tir d6, su ra doi cong
nghé streaming, cong nghé ma cho phép ban truyén &m thanh va video trong nhiéu

ludng. CAng nghé streaming hién nay c6 thé duogc thuc hién boi cac phan mém doc



quyén hoic ma nguén m& dé truyén va nhan séng vé tuyén hoic céc tin tac da
phuong tién. Chuong trinh dau tién da dwoc thuc hién vao thang 04/1996 khi cong
ty Real Networks, tac gia cua phan mém Real Player néi tiéng va coder dic trung
boi ty & nén tot. Két qua Ia cac dinh dang phuong tién truyén théng truc tuyén da
duoc gisi thiéu bai nhitng ngudi khéng 16 CNTT nhu Microsoft vai dinh dang file
WMA (Windows Media Audio) va Windows Media Player hay nhu Apple véi cong
nghé Quick Time.

Cong nghé Shoutcast duoc phét trién nhu mot phuong phap cho phép truyén
phat cac file nhac & dinh dang MP3, di kém v&i cdng nghé Podcasting cho phép tu
dong lua chon va tai cac chuong trinh nay, c6 thé dugc chay lai khi ndo mudn. Su
két hop Shoutcast va Podcast mang dén mét giai phap Internet Radio kh& hoan
thién. Piéu nay dan dén viéc céc thiét bi nghe nhin khéng can thiét phai 1a cac dai
c6 séng FM, khéng can thiét phai 1a cac may tinh dé ban, laptop ma chi can don
gian 1a thiét bj nho gon ma két ndi dugc Internet, qua 3G, wifi la cd thé dai phat
thanh Internet.

Sy khac biét giira cac dai phat thanh ¢6 dién va dai phat thanh Internet khong
chi nam & cac giai phap cong nghé ma con nam & khia canh phap luat. Trudc hét,
phat thanh Radio Internet khong can phai xin gidy phép nhu trong trueong hop cua
dai phat thanh truyén théng. Li do 1a khong c6 nhu cau vé phan bo tan sé. Internet 1a
mot phuong tién dé chung va tat ca moi nguoi trén thé gigi c6 thé st dung nd. Ho
¢ quyén lra chon duoc nghe gi, xem gi. Internet Radio s& 1a giai phap tét néu noi
dung phong phd, din dén s ngudi nghe ¢d thé 1én dén hang triéu.

Waldemar Dubaniowski tai hoi thao "Dich vu nghe nhin trén Internet va ban
quyén bao vé trong moi trudong Ky thuat s6" da luu y rang sy phat trién nhanh chong
ctia phuong tién truyén thdng sb nhu phat thanh truyén hinh da chon mot huéng di
khac nhau. Pai phat thanh Internet da c6 mot sy phat trién cuc Ky manh mé bai chi
phi phat trién va van hanh Radio Internet Ia rat thap so véi hé thong Radio co dién.

Radio Internet phat trién manh mé& & mang ca nhan, khi ho khai dau tir nhitng

cong viéc yéu thich nhu hat, ké chuyén, lam Vlog... r6i sau d6 khi lugng nguoi



ding quan tdm, sé luong ngudi theo ddi tang 1én, ho phat trién kénh Internet Radio
cua ho tro thanh mot kénh truyén théng rat manh, noi dung phong phu, dép ang 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 cta nhac phim, cac ban tré, yéu thich bong d4... Bang
cach nay, ngay cang c6 nhiéu dai phat thanh Internet duwoc lap day khoang tréng da
t6n tai nhiéu nim trong phat thanh truyén hinh truyén théng. Chang twong Gng Voi
c4c Yeu cau va nhu cau cia khan gia ma cac dai phat thanh truyén théng, vi nhiéu ly
do, s& khdng bao gid co thé cung cap cu thé.
Phat thanh

Phat thanh Phat thanh sé

analog

\ Phat thanh s6

Phat thanh sé _ -
J - mat dét o TuEHG o
_ © : s =
World
1 — = -Space
BAR | }D Radio s

Hinh 2.1: Tién trinh phét trién cia phéat thanh trén thé gigi

T6m lai, cac Radio truyén thong c6 mot pham vi rong 16n, chit lwong &m
thanh tét, nhung thiéu mét con dudng thuan tién cho viéc &p dung céng nghé méi.
Viéc phai dugc cap gidy phép hoat dong boi co quan c6 tham quyén 1am han ché sé
lugng dai phat thanh truyén thong. Mat khéc, phét thanh truyén hinh qua Internet c6
thé dwoc mod ta nhu mot hinh thic giao tiép vai pham vi khéng gisi han (vi né c6
thé duoc st dung tir bat cir noi nao trén thé gisi), va nd c6 mot diém manh vo cing
d6 1a kha ning twong tac v6i ngudi nghe, mic du sé luong khéng nhiéu. Chi phi
phét trién mot kénh Internet Radio ciing thap hon rat nhiéu so véi truyén théng la

mot uu diém noi troi dan dén viéc 1ép vé caa Radio truyén thong.
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2.2. M6 hinh hé thong truyén thanh khong diy dong nhit 3 cip

Trong muc nay, sau khi nghién ctru vé cong nghé truyén théng qua Internet,
nhom tac gia di vao thiét k& md hinh hé théng truyén théng khong day dong nhat 03
cap, ap dung cho hé thong truyén thdng tai Dak Lik. Trudc tién nhom thuc hién dé
tai s& 1am rd khéi niém Radio s6 dong nhat 03 cap:

Truyén thanh Radio sé dang nhdt ba cdp, cé nghia la hé théng si dung
cdng nghé truyén thanh qua Internet. Noi dung duoc truyén tir may chu cap Tinh,
thong qua Internet (cap quang, wifi, 3G) dé truyén song dén cac dai truyén thanh
cap Huyén, cap X4. Tai cac diém cap Huyén, X& c6 trang bi may thu Internet Radio.
Do d6 cac dai truyén thanh tai Tinh, Huyén, Xa déu co thé dong loat phat di cung
mét noi dung (ddng nhat vé phat noi dung). Ngoai ra ndi dung cé thé duoc giri 1én
may chu tir cap X4, cap Huyén va cap Tinh, va noi dung nay cé thé duoc lay tir x&
nay, huyén nay roi phét sang x& khéc, huyén khac (dong nhét vé tao noi dung).

Ngoai tinh dong nhat, thi hé thong phai dam bao hoat dong tot khi Internet c6
van dé, do d6 nhém dé xuat sir dung mé hinh lai ghép, tirc 1a mac dinh truyén thanh
qua Internet, nhung khi Internet ¢ van dé thi s& truyén thanh qua séng FM. Ngoai
tinh dong nhat, tinh bén viig chinh 1a diém noi bat cua hé thong mai so véi hé
théng cil.

Pé dam bao cac yéu cau trén, hé thong phai dam bao dugc sy dong nhat tir
phan ctimg dén phan mém. Do d6 nhém thuc hién dé tai phai nghién cuu, thiét ké,
xay dung md hinh phan cing, phan mém, hé thdng luu trit va quan 1i co sé dix lidu
can thiét va quy trinh hoat dong dé dam bao cho toan bo hé théng co thé hoat dong
tron tru, linh hoat.

Huéng giai quyét maéi cia dé tai 1a nghién cau xay dung hé thdng truyén
thong radio s6 dong nhat 3 cip (tinh, huyén, xa) dwa trén cong nghé truyén thanh
qua Internet. Muc tiéu dat duoc 12 nang cao chat lwgng dich vy, hé thong phai bao
mat, cd thé phat thanh déng nhét 3 cap, qua Internet va khong day (truyén thanh qua

s6ng FM). Ngoai ra hé thong c6 thé giam sat va diéu khién tir xa cac thiét bi tai noi
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thu song Internet va phat séng FM. Dé cu thé héa muyc tiéu trén, nhitng ndi dung can
nghién ctru cua dé tai nhu sau:

- Nghién ctu Iy thuyét, thiét ké, xay dung mé hinh hé théng truyén théng
radio s6 dong nhat 3 cap (tinh, huyén, x&), bao gém nghién ctu Ii thuyét chinh vé
xay dung hé théng Radio sd, truyén thanh qua Internet, thiét ké mé hinh phan ciing
truyén phét thong tin, thiét ké mo hinh co so dit liéu, thiét ké chirc ning phan mém
Iuru trix dix liéu va hiét ké phan mém quan ly cho hé thong may cha phat thanh.

- Nghién ciru xay dyng hé thong may chu san xuat noi dung sé va thong may
cha phéat séng: tir thiét ké, xay dung va tich hop, ché tao phan cimg dén thiét ké xay
dung va phat trién phan mém.

- Nghién cuu, thiét ké, ché tao may thu Internet Radio (canh may phat FM),
két hop nghién ciu, thiét ké va ché tao may phat ma RDS-OTP dé truyén tin hiéu sb
cung vaéi song FM va may thu FM tich hop bd giai md@ RDS-OTP. bay 1a bd giai
phap tong thé dam bao rang hé théng phat thanh duwoc bao mat, tin cdy, déng nhat 3

4
A

cap.

May chl ndi dung va didu khién May chi phat séng

\ May thu Internet radio

May tinh cacdonvi lién quan
(cong an, bd doi, y t&,..)
- May tinh lam chu‘o’ng trinh tai huyén
= f':— D Hé thdng truyén thanh huyén
- - May phat FM 88-108MHz/500W
%‘ g - BO tao m3 RDS-OTP

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

9

May thu Internet radio

- Méy phat M 54-68MH2/50W )
- B6 tao m3 RDS-OTP | I(@

M4y thu Internet radio : @ m i EQ@

zlia;/;nh lam chuwong trinh _LJW—: Thiét bi thu dau cudi
: e - Thu FM 54-68MHz
7:’?(»; mm’ [(') - Gidi m3 RDS-OTP
= é Hé théng truyén thanh dai x3 :

Hinh 2.2: M6 hinh hé théng truyén théng khéng day dong nhat 3 cap
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Qua khao séat va nghién ctru so bo tai dia ban tinh ik Lik, em d& xuit mo
hinh hé théng phan cimg, duoc md ta nhu trong hinh 2.2, bao gom:

- Hé théng may chu noi dung phat song;

- Hé théng may chua phat sdng qua internet (streaming server);

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

- Hé théng may thu Internet Radio tai cac huyén, xa; May tao ma RDS-
OTP; Hé théng may phat FM cap huyén (88-108 MHz/500W) va cap
xa (54-68 MHz/50W) c¢ tich hop may phat ma RDS-OTP;

- Hé thdng thiét bi dau cudi c6 tich hop module giai ma RDS-OTP, nhan
tin hiéu va phat truc tiép ra loa. Hé thong su dung két hop (hybrid) gitra
truyén phat qua FM va qua Internet.

Trong tinh huéng binh thuong, hé théng hoat dong qua duong truyén Internet
tir c4p tinh dén cap huyén, xa. Cac may thu Internet radio tai x&, huyén s& thu s6ng
tryc tiép tir hé thdng may chu phat song (streaming server), sau d6 phat séong dén
cac diém thu FM tai cac cum dén cu. Trong cac tinh hudng Internet bi dut cap (thién
tai, gy dat), hé thong co thé ty dong chuyén qua phat thanh qua FM tir dai phat
thanh cap Tinh dén cac dai cap huyén, xa. Ngoai ra khi Internet bj dat cap do thién
tai, cac dai truyén thanh xa c6 thé sir dung module sim 3G dé may thu Internet radio
cap x& co thé lay duogc dit lidu tir may chi phat song va sau d6 phat dén cac loa dat
tal cum dan cu.

Sau khi xay dyng, ché tao hé thong, budc tiép theo 1a thr nghiém, danh gia
cac tham s6 ky thuat, chirc niang cua hé théng trong phong thi nghiém, va trién khai
thue dia. Dya trén cac két qua tha nghiém, viéc téi wu cac tham sé cua tirng module
phan ciing va phan mém sé& dugc tién hanh nham dat dwgc muc tiéu dé ra. Cac tham
s6 chinh 1am co s& cho viéc tdi wu 1a tinh bao mat caa hé thng, su 6n dinh khi vén
hanh trong ca nhitng tinh hudng khan cap.

2.3. Uu nhuge diém hé thong truyén thanh hién nay va nhu cau xiy dung
hé thong truyén thanh khong diy méi

a) Uu diém cua hé thong truyén thanh truyén thong
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Ha tang truyén dan phat song dugc dau tu cong nghé méi, hién dai, hiéu qua.

Ha tang truyén dan phat song duoc chuyén d6i dan tir cong nghé twong tu sang cong

nghé sé nham nang cao chat lwong dich vu va tiét kiém bang tan, cu thé 1a:

Nhuege diém

Viéc tng dung cng nghé sé vao san xuat chwong trinh phat thanh cho
phép thuc hién cac chuong trinh truc tiép thuan tién va dé& dang hon
theo hudng mé, tuong tac véi thinh gia, dap tng nhu cau thong tin da
chiéu.

Viéc thyc hién s6 hoa hé théng san xuat chuong trinh phét thanh da gop
phan quan trong trong viéc cung cap téi cong ching nhitng san pham
bao chi véi chat lugng am thanh va hinh anh cao

Viéc phat trién phat thanh sb, dua cac chuong trinh phat thanh tich hop
trén cac thiét bj thong minh nhu dién thoai di dong s& 1a xu thé phat

trién cua phét thanh hién dai.

Hé théng truyén thanh hién nay ¢ Viét Nam ciing con ton tai cac nhuoc diém

nhu;

Mot s6 cac trang thiét bi trong day truyén phat thanh dugc dau tu tir rat
lau, quan 1y, khai thac kho khan phuc tap, dac biét kho khan trong cong
tac sira chita. Gia thanh thiét bi thay mai lai qua cao.

Hé thong truyén thanh duoc dau tu tai nhiéu tinh, thanh phé hién tai da
cii. Nhiéu hé thong loa truyén thanh chat lugng chua tot gay phan tng
tiéu cuc cho nguoi nghe. Dién hinh c6 thé ké t6i hién twong “thu dugc
s6ng phét thanh trén mot sé chuyén bay” ma mot sé co quan bao chi
phan anh.

Kha niang d¢am bao an toan dit liéu thap, hé thdng truyén thanh khong
day FM dé bi hack, phét nhitng ban tin tuyén truyén tiéng nudc ngoai,
hay chdng pha nha nuéc van con xay ra. Hién co rat nhiéu noi trén lanh

thd Viét Nam c6 thé bat duge cac dai cua Trung Qudc. Giai phéap hién
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gio van 13 dung cac dai phat c6 cong suét phat 16n hon phat séng cing
tan so, “de” 1én séng phét thanh Trung Qudc.
b) Nhu cau cua cac tinh xay dung hé théng truyén thanh khéng day. T nhitng sb
lieu thu thap duoc, ching ta rat ra mot s6 két luan sau:

- Nhu ciu cua Phat thanh tai cac dia phuong noi chung hién nay la rét
161, ndi dung chuong trinh yéu cau phai da dang, hap dan.

- Nhiéu khu vuc mat 6 dan cu thwa thét, trinh d6 dan tri thap, hé théng
thong tin lién lac, phat thanh dugc dau tu han ché, chua dap tng duoc
nhu cau. chuyén tai théng tin cua chinh quyén.

- Hé théng truyén thanh co sé hién nay s dung chu yéu la truyén thanh
qua s6ng FM, khong dam bao chat luong tin hiéu khi truyén téi cac khu
vuc vung sau, vung xa, vung triing phat song.

Do d6 can xay dung hé théng truyén thong radio sé dong nhat 03 cap (tinh,
huyén, xd) phuc vu phd bién kién thirc thong tin kinh té, van hoa, xa hoi, an ninh,
qudc phong va céac thong tin khan cap, dam bao an toan thong tin va tinh dy phong
hé thong trong trudng hop khan cép.

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

Trong qué trinh xay dung hé théng truyén thanh khdng diy ddng nhat 03
cap, viéc quan trong nhat 1a kiém soat qua trinh hoat dong cua cac tram thu phét
s6ng cap dudi. Do d6 viéc xay dung mot hé théng phan mém c6 thé theo ddi hoat
dong cua hé théng cac tram thu phat Radio Internet theo thoi gian thuc 1a vo cing
quan trong, va ¢ day cong nghé 10T s€ dugc str dung.

Cong nghé 10T cho phép may chu qua Internet c6 thé thu thap dit liéu duoc
giri 18n tir cac may Internet Radio tir xa. Vi md hinh hé thdng truyén thanh khdng
day ddng nhat 03 cip nhu trong hinh 2.2, cic may Internet Radio, ngoai viéc thu
song tir server phat song, co thé giri dir liéu nguoc lai tir cAp co sé 1én. Di liéu do
c6 thé 1a dix liéu cac cam bién (nhiét 46, d6 am trong phong), hay tinh trang hoat

dong cia may (dang hoat dong, tit hay tam nghi,...). Ngoai ra con co thé tich hop
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thém cac nat nhu canh bdo nguy hiém, bao chay hay thién tai lii lut. Vi cac chuc
nang canh bao, thay vi ngudi ding phai goi dién thi chi can nhan nit 1a tin higu
canh béo s& dugc gui thang 18n hé thng.

Hé théng canh béo khan cap trong hé thdng truyén thanh khong day dong
nhat 03 cip duoc sir dung trong 02 truong hop chinh:

- Khi cip cao nhat muén dua cac thong bao khan cip xubng cac cap thap hon
(Tinh dua thong bao dén huyeén, x&), khi phét sinh tinh huéng khan cip vé an
ninh qudc phong, thién tai, bio 1ii. Hé théng canh béo nay hoat dong qua loa
hodc qua céc thiét bi chuyén dung tai tram phat thanh dé canh b&o nhan vién
quan ly tram phat thanh. Co ché phét tin bai khan cap ¢ day van la phat tin
bai nhu binh thuong nhung c¢6 quyén ghi dé 1én tin bai dang dugc phat hién
nay. Trong trudng hop van dé khan cap khong dugc thdng bao qua tin bai, hé
théng co thé bat cac dén canh béo, tin hiéu canh bao ty dong. Qué trinh nay
duoc thyc hién ty dong nho ap dung cdng nghé 1oT.

- Tin khan cap duoc canh béo tir cip co sd 1én trén hé thong. Trong cac tinh
hudng khan cip can théng bao nhu i quét, trém cudp... ma phia co s& can
canh béo Ién cap cao hon, c6 thé dung dién thoai di dong nhu mot lya chon.
Trong tinh huéng khong cé song hoac khong thé lién lac qua di dong, viéc c6
mét hé théng canh béo khéc tich hop vao hé thong truyén thanh khong day l1a
mét giai phap tét. O ddy, mot s6 nt nhan va mic c6 thé duoc tich hop dé giri
tin hiéu canh bao kém vai ghi &m néu can.

Phat thong diép canh béo khan cip 1a mot dich vu quan trong ma cac dai
truyén hinh cung cap cho cong dong ma ho phuc vu. Bang cach cung cap théng tin
Kip thoi va chinh x4c lién quan dén cac sy kién khan cip nhu chay rimg, 1i lut, 16¢
x0dy, dong ctra trudng hoc va canh bao Amber, cac dai truyén hinh déng mét vai
tro quan trong trong viéc gitip ngan ngura thuong tich, tir vong va thiét hai tai san.
2.5. Két chwong

Trong chuong nay, em di nghién ciu tim hiéu vé hé thong truyén thanh

khong day, tir d6 xay dung dugc md hinh hé théng truyén thanh khong day, dong
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nhat 03 cap. Tiép theo d6, véi kién thirc vé hé théng IoT, em dé xuat xay dung hé
théng 10T cho phép két ndi gitra may chu diéu khién hé théng truyén thanh khéng
day, voi cac may Internet Radio theo md hinh hé théng 10T — ttc 1a trao ddi dit liéu
2 chiéu, phuc vu muc dich theo ddi, kiém tra tinh trang hoat dong cua cac tram phét
thanh cép co s& va canh béo trong cac tinh hudng khan cap.

Trong chwong tiép theo, em s& mo ta qué trinh xay dung hé thdng loT, tap

trung vao hé théng phan mém, c6 md phong trén phan cing.
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CHUONG 3: XAY DUNG HE THONG IOT QUAN LY HOAT
PONG CUA CAC TRAM PHAT THANH

Mot trong nhiing thtr quan trong nhét trong 10T system [ loT platform — nén
tang phan mém theo di, quan ly va diéu khién hé thng.

Hé théng phan mém hoat dong trén mot may cha dua trén cac cong nghé dé
diéu khién dé xu ly dit liéu thiét bi, theo doi, giam sat, diéu khién tir xa. May chu c6
thé duoc cai dit trén may cuc bd hoic chay trén dam may va duoc xay dung trén
cac cong nghé duoc thiét ké dé mo rong ti hang ty su kién thiét bi duoc xt Iy mdi
ngay. Hé thong dam bao sy lién tuc caa dir liéu dugc giri tir thiét bi, dam bao luu trit
dir liéu an toan va dit liéu khong bao gid bj xda, bat ké dung lwong hay thoi gian c6
I6n di nira. Hé thong cung cap giao dién dich vu cho phép céc bén thi ba mé rong
va tly chinh hé thng dé lam viéc véi cac cong nghé méi va cung cap hé thng
truyén thong gitra cac thiét bi tién tién cho phép kiém soat toan bo vong doi cua céc
thiét bi trong toan bo hé thong loT. Heé thdng cho phép sir dung céc giao thic truyén
thdng mai va cung cap hé quan tri HTML5 cho phép tat ca dit liéu hé théng duoc
xem va thao tac theo cach don gian nhat. Trong cac muc sau, ching ta s& nghién
ctru va xay ding hoan thién hé thdng 10T quan ly cac tram phat thanh.

3.1. M6 hinh hé thong va phwong thirc trao déi dir liéu trong hé thong
loT

Trong mo hinh hé thong ToT don gian, viéc phan cap thiét bi gom 2 16p: Lop
may chu va Lop 10T gateway, phu hgp cho mé hinh cac tram phat thanh, khi dir liéu
trao do6i tryc tiép tir may thu Internet Radio Ién may chu quan ly. loT Gateway
chinh 13 Internet Radio, duoc tich hop cac module phan mém doc dit liéu tir céc
cam bién (dix lidu day co thé 1a nhiét do, do am, tinh trang hoat dong cua may) hay
doc trang thai cac nGt nhan canh bao khan cip. M6 hinh don gian cua hé théng s&

duogc thay nhu trong hinh 3.1 duéi day.
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Khéi IoT Gateway: doc dit liéu tir sensors nhiét do do am, trang thai hoat
dong... roi chuyén dir lidu 1én khéi Cloud Backend trén server théng qua mang
Internet hoac mang WAN néi bo.

Khéi Cloud Backend: thuc hién luu trit gié tri sensor nhan duoc tir khdi loT
Gateway va chuyén tiép dit liéu 1én Cloud Frontend.

Khdi Cloud Frontend: Thuc hién hién thi gia tri cac sensor va diéu khién néu

can. Giao dién phai thiét ké dep, dap tng duoc yéu cau.

CLOUD
( Front-end \ ( Back-end \

Giao dién

CONTROLLER
(API, services,
socket server)

DATABASE

HTTP

GATEWAY
(Socket Client)

AN

LORA

S

Sensor
(Humidity, Temperature,
Soil moisture, Relay)

Hinh 3.1: Md hinh hé théng loT
3.1.2. Trao doi dir li¢u véi Socketio
Socketio 1a mot phwong thirc truyén dit liéu gitip xdy dung mot tng dung
realtime. Socketio s& gifip cac bén ¢ nhiing dia diém khac nhau két néi v6i nhau,

truyén dir liéu ngay lap tic thong qua server trung gian. Socketio ¢ thé duoc sir
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dung trong nhiéu tng dung nhu chat, game online, cip nhat két qua cia mot tran
dau dang xay ra...

Céu tric mot tng dung realtime str dung Socketio bao gdm 2 phan: phia
server, phia client.

- Phia server (may chu quan 1y hé thong phat thanh): DAy 1a noi s& cai dat

Socketio. Ngon ngit dé dung server 1a NodeJS

- Phia client: O phia client — may thu Internet radio s& xdy dung giao dién
nguoi ding. Ngon ngir dé dung server 1a ReacJS

Co ché hoat dpng ciia Socketio

Khai bdo sur dung Socketio:

Co ché hoat dong ciia mét vng dung realtime dé 1a théng qua server dé ling
nghe (listen) data va truyén data vé cdac may client. Vi vdy cdn cai khai bdo sir dung
socketio o ca phia server va client.

Co ché lang nghe, truyén dir liéu ciia Socketio:

bé léng nghe data, ta sit dung cau 1énh socket.on(), dé phat dir 1i€u thi st
dung 1énh socket.emit().

Vi dy, client giri 1 doan chat di, thi khi d6 & phia server can viét code dé
nhan dir liéu doan code d6 va truyén dit liéu chat d6 di dén céc server khac. Déng
thoi & ¢ phia client cling can viét code dé guri va nhan dit lidu tir server.

Quy trinh truyén dir liéu c6 thé dugc thiy trong hinh 3.2 dudi day:
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Cloud Front-end

Giao dién ngudi dung

Humidity: 96
Temperature: 26°C

HTTP

Socket 1O client

topic2: "topic2”

IOT GATEWAY TRUYEN DU LIEU LEN CLOUD SERVER

HTTP

Socket 10 Client

topic1: “topic1” X Sensor

Hinh 3.2: M6 hinh truyén tdi dir liéu trong hé thong truyén thanh khéng day

Dit liéu s& duoc truyén vao Internet Radio (IoT Gateway), c6 thé thong qua
mot topic nao d6, sau d6 dir liu duoc truyén 1én Cloud Backend ciing thong qua
topic ctia SocketlO. Cudi cung dit liéu sé dugc hién thi trén Frontend cho ngudi
giam sat. Tuong ty nhu vady cho chiéu dit liéu nguoc lai tir server xuéng may thu
Internet Radio.
3.2. Nghién ciru, xay dung giao dién phin mém quan 1y, gidm sat va canh
bao
3.2.1. Lwa chon ngon ngir xdy dung frontend voi ReactJS

React.js 1a mot thu vién Javascript dang ni Ién trong nhitng nim gan day voi
xu huéng Single Page Application. Trong khi nhitng framework khac cb ging
hudéng dén mot md hinh MVC hoan thién thi React noi bat véi sy don gian va dé
dang phdi hop véi nhitng thu vién Javascript khac. Néu nhu AngularJS 13 mot
Framework cho phép nhung code javasscript trong code html thdng qua céac
attribute nhu ng-model, ng-repeat...thi véi react 1a mot library cho phép nhing code
html trong code javascript nhd vao JSX, ban c¢6 thé d& dang 16ng cac doan HTML
vao trong JS.Tich hop gitra javascript va HTML vao trong JSX lam cho cac

component d& hiéu.
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DOM (Document Object Model) 13 mét thu vién giao dién ngudi dung gidng
nhu cac phén tur, thugc tinh. DOM s€ duogc tao ra khi trang web vura tai xong DOM
va ton tai dudi dang tree nodes duoc dung dé quan li, truy xuét, chinh stra toi bat ki
phan tir nao thong qua dbi tuwong gbc 1a document. Bat ctr khi ndo phuong thic
setState () duoc goi, React]S reset DOM 4o tu dau. Viéc tao lai rit nhanh nén n6
khong anh hudng dén hiéu suat. Tai bat ky thoi diém nao, React]S duy tri hai DOM
a0, mQt vd1 DOM dugc cdp nhat trang thai 40 va mot vdéi DOM DOM trang thai
trudc d6 gan day nha dé so sanh va cap nhat phan tir thay doi.

Gidi thiéu vé Components:

- La mot doan ma ngin co ¥ nghia thé hién mot chirc ning hay dbi trong nhit
dinh, c6 thé tai st dung

- Chung ta c6 thé sir dung nhiéu mi JSX trong mot component

- Mot ung dung React c6 thé c6 hang chuc, hodc hang trim cac component
lién két, tuong tac voi nhau

- Vi du vé component khi xay dung website “ quan 1i, theo di, gidm sat nong

trai thong minh”: trang Dashboard bao gom biéu do, bang, ban do,... Mdi

phén cua trang Dashboard la mot component con, la Dashboard 1a mot

component cha.

Viy dé goi cac component con vao component cha hay néi cach khéac 1a dé
hién thi 1én giao dién cua 1 trang Dashboard chi can import component con vao
component cha. Mot (ing dung React c6 thé c6 hang chuc, hoic hang trim cic
component lién két, twong tac voi nhau. Vi du vé component khi xay dung website
“Quan li, theo dbi cac théng s6 cua Internet Radio”: trang Dashboard bao gém biéu
d6, bang, ban d6,... Mdi phan cua trang Dashboard 1a mot component con va
Dashboard 1a mot component cha. Vay dé goi cdc component con vao component
cha hay noi cach khac 1a dé hién thi lén giao dién cua 1 trang Dashboard chi can

import component con vao component cha.
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// Component Chart
import React from “react”;

export class Chart extends React.Component {

render() {
return(
{Code for Chart}
)
¥

e Sau d6 ta chi can import component Chart nay vao component Dashboard :

import React from ‘react’;
import ReactDOM from ‘react-dom’;
import { Chart} from °./Chart.js’;

class Dashboard extends React.Component {

render() {
return (
<div><Chart/></div>
);
}

Hai dang data co ban cua ReactJS:

ReactJS c6 2 dang data co ban la: props va state.

Props (Viét tit cua properties): Props 14 cach ma component ¢ thé nhan
dugc cac gid tri cua thudc tinh truyén tir bén ngoai vao. Cac component cé thé trao
d6i dir liéu vé6i nhau théng qua props. Props s& dugc truyén tir component cha

xudng cac component con. Props ¢ thé 1a 1 object, function, string, number ... .
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Khi mét props duoc truyén vao component thi né 1a bat bién (n6 khong thay ddi gia
tri trir khi dir liéu géc caoa né thay doi). Props c6 thé st dung trong function
component va ca class component.

Vi du: St dung props trong function component: Trong mot function
component cac props c6 sin bang cach thém tham sé props 1am tham sé cua

function.

function DemoProps(props) {
return (
<div>
<h1>{props.title}</h1>
<p>{props.description}</p>
</div>
)
}

export default DemoProps

St dung props trong class component: Trong mot component class ¢ thé

nhan duoc props bang this.props trong component.

import React, { Component } from 'react’;
class DemoProps extends Component {
render() {
return (
<div>
<h1>{this.props.title}</h1>
<p>{this.props.description}</p>
</div>

);

¥

export default DemoProps;
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* Truyén props cho component: Bé truyén props cho component thi khi khai
tao mot component, dat cac props theo cach tuong tu nhu dat cac thugc tinh trong
HTML. O vi du nay, title duoc truyén vao dudi dang mot chudi don gian va

description dugc truyén vao dudi dang mot bién.

<DemoProps title="Day 1a tiéu dé bai viét" description={this.state.desc}>

Trong props c6 mot thudc tinh dac biét 1a children. N6 chtra gia tri cua bat ctr
thir gi dugc truyén vao trong phan ndi dung ctia component, this.props.children s&
tra vé moi thir ndm giita cac thé JSX mo va dong ctia component.

State 13 mot doi twong Javascript luu trit dir liéu dong cia mot component.

State 1a dit liéu dong, n6 cho phép mot component theo ddi thong tin thay doi
& gitra cac két xuat (render) va 1am cho n6 c6 thé tuong tac. State chi c6 thé duoc st
dung & trong mot component sinh ra n6, cac component khac khong thé dir dung
cling nhu thay doi duoc. Néu du doan dwoc mot component s& can quan ly state, thi
né nén dugc tao ¢ trong class component chu khéng phai trong functions
component.

Dé khai bao mat state, trong ham khai tao constructor() ta st dung ci phap:

this.state = {name_of object: value}

Dé lay ra dir liéu ma ching ta khai bao trong state st dung cli phép:

this.state.name_of_object

State duoc bat dau bang cach str dung this.state, tuy nhién tat ca cac thay doi
tiép theo ddi vai state dugc thuc hién bang cach sir dung this.setState. Viéc st dung
this.setState dam bao rang cac component bi anh hudng bai state duoc hién thi lai

trong trinh duyét.
Li do lwa chon ReactJS:
- Trong linh vuc phat trién cong nghé, cac chu doanh nghiép va developer luon

tim kiém nhirng phuong phap tét nhat dé giap doanh nghiép ciia ho c6 nhiing
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loi thé canh tranh tot hon. Va mét trong nhitng cong nghé tot nhat co thé
gitip nhitng doanh nghiép vuot mit dbi thi trong viée tao ra nhitng tmg dung
web chinh 1a React]JS.

- ReactJS cho phép cac doanh nghiép tao ra nhitng tng dung web véi Ul tét
hon dé nang cao trai nghiém ngudi dung. Py ciing chinh 1 cong nghé ma
cac doanh nghiép can dé c6 duoc lugng tuong tac ciia ngudi dung, ti 18 click
cling nhu chuyén doi cao hon. Hon thé, cac doanh nghiép str dung React]S
duge dam bao c6 giao dién tot hon so vai nhitng doanh nghiép sir dung cac
framework khéac béi React]S giup ngan chan viéc cap nhat cata DOM gilp
ing dung nhanh hon va truyén tai tét hon UX.

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

So d6 frontend cua loT platform

React]S
—  Auth — Station — Dashboard — Admin —  Profile User
. List .. Profile
> Register | Stations Statistic » (eneral ’| Details
. Create -
Login Station Data Table Map Contact
Station
Information
Chart

Hinh 3.3: So' d6 frontend cia 10T platform qudn ly Internet Radio
Frontend cua loT platform quan ly Internet Radio duoc xay dung bang

ReactJS va chia thanh céc trang chinh:
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Trang Auth: Thuc hién churc nang dang ky, dang nhap tai khoan, cho phép
nguoi dung tao mot tai khoan mai va dang nhap vao trang quan ly.

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

Trang Dashboard: Théng ké cac thdng sé cua Internet Radio theo thoi gian
thue; tdng hop cac thong sé dudi dang bang theo thoi gian; dwa ra cac thong tin cta
Internet Radio ciing nhu ban do va gia tri canh bao; dya vao s liéu vé d6 thi. Pac
biét, cho phép xuit ra file dé dé dang quan ly.

Trang Admin: Trang danh riéng cho admin, cho phép admin chinh sua cac
théng tin cua Internet Radio hodc x6a mot tram bat ky.

Trang Profile: Cung cap céc théng tin chi tiét caa ngudi dung, cho phép
nguoi dung chinh sira cac thdng tin ctia minh. Pong thai cung cap céc thong tin lién
lac cua cac user khac dang tham gia quan ly Internet Radio.

Trang Users: Liét ké cac users di dang ky tai khoan. Admin duoc quyén
thém user vao quan ly céc Internet Radio hoic x6a user d6 ra khoi hé thng.

Sir dung ReactJS xay deng giao dign, chi tiét nhw dwéi day:

Trang Auth: Tao giao dién dang nhap cho nguoi dung. Khi nguoi dung

submit s& giri thdng tin vé cho backend dé backend xur 1y.

class Signln extends React.Component {
render() {
return (
<React.Fragment>
<Card>
<CardBody>
<h1 className="text-center">ELECTRIC</h1>
<Form onSubmit={this.handleSubmit}>
<FormGroup>
<Label className="text-primary">Email</Label>

<Input />
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</FormGroup>
<FormGroup>
<Label className="text-primary ">Password</Label>
<Input />
</FormGroup>
</Form>
<div className="text-center mt-2">
<NavLink to="/auth/sign-up”>Do not have an account.
Signup?</NavLink>
</div>
</CardBody>
</Card>

</React.Fragment>

)}

Chi tiét xem tai phu luc 1:
- Funtion SignUp: Tao giao dién dang ky cho nguoi dung, khi ngudi dung

submit s& giri thong tin ding ky vé cho backend dé xir 1y.

<Form onSubmit={this.handleSubmit}>

<FormGroup>
<Label className="text-primary">Email</Label>
<Input />

</FormGroup>

<FormGroup>
<Label className="text-primary">Full Name</Label>
<Input />

</FormGroup>

<FormGroup>

<Label className="text-primary ">Password</Label>
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<Input />
</FormGroup>
<FormGroup>
<Label className="text-primary">Confirm Password</Label>
<Input />
</FormGroup>
<div className="text-center mt-3">
<Button>
Sign up
</Button>
</div>

</Form>

Chi tiét xem tai Phu luc 1.
Trang Station
- Function Stations: Liét ké tt ca cac Internet Radio ma user dang quan ly, khi

chon mot tram thi chuyén dén trang quan Iy dit liéu cua tram do.

{this.state.data.map(({ id, manager, machine, photo, power, sub_id, address, name,
phone_number }, index) => {
if (ValidInput.isEmpty(this.state.keyWord)) {

return (
<TableStation
key={index}
id={id}

index={index + 1}
is_admin={isAdmin}
manager={manager}
machine={machine}
sub_id={sub_id}
photo={photo}
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power={power}

address={address}

name={name}

phone_number={phone_number}

/>
);
} else {
If (manager.indexOf(this.state.keyWord) '==-1) {
return (

<TableStation
key={index}
id={id}
index={index + 1}
is_admin={isAdmin}
manager={manager}
machine={machine}
sub_id={sub_id}
photo={photo}
power={power}
address={address}

/>

)

Chi tiét xem tai phu luc 1.

Trang Dashboard
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- Function Dashboard: Tao giao dién quan ly cac thdng sé cua Internet Radio,
cung cap cac thong tin can thiét caa tram, v& do thi va cho phép xuat ra file.

Duéi day 1a code hién thi dit liéu cua dién &p cac pha.

<Col sm="3">
<Card className="flex-fill">
<CardHeader>
<span className="badge badge-primary float-right">V</span>
<h5 className="card-title mb-0">Voltage</h5>
</CardHeader>
<CardBody>
<Media>
<div className="d-inline-block mr-3">
<h3 className="font-weight-light ">
<Zap className="feather-md text-primary mb-1  mr-2
color="lightblue" />
UA
</h3>
</div>
<Media body>
<h3 className={"mb-1 text-center " + convertToClassName(data.UA,
"UA")}>{data.UA}</h3>
</Media>
</Media>
<Media>
<div className="d-inline-block mr-3">
<h3 className="font-weight-light ">
<Zap className="feather-md text-warning mb-1 mr-2"
color="lightblue" />
UB
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</h3>
</div>

<Media body>

<h3 className={"mb-1 text-center text-center " +
convertToClassName(data.UB, "UB")}>{data.UB}</h3>
</Media>
</Media>
<Media>

<div className="d-inline-block mr-3">
<h3 className="font-weight-light ">
<Zap className="feather-md text-danger mb-1 mr-2"
color="lightblue" />
ucC
</h3>
</div>
<Media body>
<h3 className={"mb-1 text-center " + convertToClassName(data.UC,
"UC")}>{data.UC}</h3>
</Media>
</Media>
</CardBody>
</Card>

</Col>

Chi tiét xem tai phu luc 1.

Trang Admin

- Function Admin: Tao giao dién trang quan ly Internet Radio cho admin.
Duéi day 1a doan code hién thi nhiét d6 méi truong va nhiét d6 dau trong
may
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<Row>
<Col>
<FormGroup xs="6">
<Label for="name_of_temp_high">Temp High</Label>
<Input
type="text"

name="temp_high"
placeholder="°C"
value={this.state.data.temp_high}
onChange={this.handleChange}

autoComplete="off"

/>
</FormGroup>
</Col>
<Col>
<FormGroup>
<Label for="name_of_oil_temp_low">0Oil Temp High</Label>
<Input
type="text"
name="oil_temp_high"
placeholder="°C"
value={this.state.data.oil_temp_high}
onChange={this.handleChange}
autoComplete="off"
/>
</FormGroup>
</Col>

</Row>
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3.3. Nghién ctru, xAy dung phan mém backend trén may chi

Sau khi xay dung giao dién phan mém (frontend) dua trén React]S nhu da
mo ta & muc trén, phan tiép theo ching ta s& xay dung phan mém backend cho may
chu. Dé phan frontend caa mot website ¢ thé hoat dong, thi backend phai dugc xay
dung du tét. Phan backend bao gdm mot may chu, mét tng dung va mot co so dix
licu. Backend xay dung va duy tri cdng nghé ma sic manh cuaa nhitng thanh phan
d6, cho phép phan giao dién ngudi ding cua trang web c6 thé ton tai dugc. Dé khién
cho may chu, (ng dung, va co sd dit lidu co thé giao tiép duoc véi nhau, cac lap
trinh vién backend sir dung cac ngbn ngit server-side nhu PHP, Python, Java,
NodeJS... dé xay dung mét eng dung, va cac cong cu nhu MySQL, Oracle, va SQL
Server dé tim kiém, luu trir, hodc thay d6i dit liéu va phuc vu tré lai téi nguoi ding
trong phan frontend. Nhu vay backend ding dé xir Iy moi logic nghiép vu phirc tap
an & phia sau, gitp cho hé thong hoat dong hiéu qua hon.
3.3.1. RESTful API

API 12 viét tit cua Application Programming Interface (giao dién lap trinh
tng dung) 14 mot tap cac quy tic va co ché ma theo d6, mot tng dung hay mot
thanh phan s& twong tac v6i mét ng dung hay thanh phan khac. M&i bo API danh
cho timg ddi twong déu c6 su khac biét nhat dinh. Thuc té, khi sir dung bat ki phan
mém hay ung dung nao, nhirng trai nghiém ma ndé mang dén khong don thuan chi
dwa vao mot phan mém hay wng dung doc lap. Ti thiéu, n6 can dén su két hop gitra
phan mém, ng dung véi hé diéu hanh dé cd thé hién thi va nguoi dung co thé
tuong tac. Mot phan mém hay tng dung riéng biét duoc thiét ké vé giao dién, co
ché hoat dong ... nhung khong thé bao gom tat ca cac cong viéc con lai nhu mot hé
diéu hanh. Chinh bgi vy, gidng nhu mot sy phan cong lao dong, tirng phan mém s&
c6 trach nhiém riéng, duoc thiét ké dé dam bao kha niang thuc hién cong viéc d6 va
API la cau ndi dé nhitng phan mém nay két ndi, tan dung nhiing diéu kién san co
cua nhau.

Hién nay, API c6 cac tinh nang nhu:


http://vinacode.net/2014/04/21/ngon-ngu-lap-trinh/
http://vinacode.net/2014/04/21/ngon-ngu-lap-trinh/
http://globalcastingresources.com/9-phan-mem-lam-video-mien-phi-hot-nhat-hien-nay/
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- API tuan tha céc tiéu chuan (phd bién nhat 1a HTTP va REST), d& s
dung, thuan tién trong truy cap va dé hiéu.

- API duoc thiét ké hudng dén tirng ddi tuong cu thé va duoc xir ly giéng
nhu céc san pham thay vi nhitng ma code.

- Dé dam bao tinh bao mat va gidp viéc quan Iy nghiém ngat, thuan tién
trén phuong dién theo déi hiéu qua, quy mé, API hién nay dugc chuan
héa nhiéu hon.

- API c6 vong doi phat trién nhu moi loai san pham phan mém tir thiét
ké, thir nghiém, quan ly, cac phién ban nang cap ...

API c6 thé tra vé dir liéu ma ban can cho ¢ng dung cia minh & nhitng kiéu
dit liéu phd bién nhu JSON hay XML va status code. Mau dir liéu JSON:

{
"data": {
"id" 1ty

"name": "Nguyen Tieu Chau"

Status code:
- 1xx: Théng tin
- 2xx: Thanh cong
- 3xx: Chuyén huéng
- 4xx: Léi client
- 5xx: Loi server
Mot s6 status code thuong gap:
- 200 OK — Tré vé thanh cong cho nhiing phuong thie GET, PUT,
PATCH hoac DELETE.
- 400 Bad Request — Request khong hop 1¢
- 404 Not Found — Khong tim thay resource tir URL...


https://topdev.vn/blog/json-la-gi/
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REST (Representational State Transfer) 1a mot dang chuyén d6i ciu trac di
lieu, mot kiéu kién tric dé viét API. N6 str dung phuong thirc HTTP don gian dé tao
cho giao tiép giira cac may. Vi vay, thay vi sir dung mot URL cho viéc xir Iy mot sb
thong tin ngudi ding, REST gui mot yéu cau HTTP nhu GET, POST, DELETE, ...
dén mot URL dé xu ly di liéu.

RESTful API Ia mét tiéu chuan ding trong viéc thiét ké cac API cho cac tng
dung web dé quan ly céc resource. RESTful 1a mot trong nhirng kiéu thiét ké API
duogc st dung phd bién ngay nay dé cho cac ung dung (web, mobile...) khac nhau

giao tiép véi nhau.

* Cach thuc hoat dong RESTful API:

Application Application AP HTTP Client

Interface

fentrypoint

Icollectionl
-[:J > [resourcel R Client App
-
Jresource? e REST Library
to_resource 0 /“’/”“"""2 q application/x-collection (optional)
from B St application/x-resource
[resrouce2 HTTP Library
Application
Data Model Resource Model
[ ECT J

Hinh 3.4: So' d6 truyén nhdgn di ligu qua API
REST hoat dong cha yéu dua vao giao thirc HTTP. Céc hoat dong co ban
néu trén sé su dung nhirng phuong thirc HTTP riéng.
- GET (SELECT): Tra vé mot Resource hoic mot danh sach Resource.
GET la mot hanh dong an toan, chi doc va s& khong lam thay doi trang
thai cua server. Mdi 1an ban nhap mot URL trong trinh duyét cia minh,
chang han nhu http://google.com, ban dang giri mot yéu cau GET dén
server cua Google.
- POST (CREATE): Tao mé&i mot Resource. POST duoc st dung dé tao
mot tai nguyén maéi. Mot vi du quen thudc vé POST la diang ky ngudi

ding trén trang web hoac ung dung. Sau khi giri form, mot yéu cau



36

POST vdi dit liéu nguoi dung c6 thé dugc giri dén server, sau d6 s& ghi
thong tin d6 vao co sé dit ligu.

PUT/PATCH (UPDATE): Cap nhat théng tin cho Resource. PUT cap
nhat tai nguyén hién cd, c6 thé duoc sir dung dé chinh stra cac cai dit
ctia ngudi dung cé san. Khéng giéng nhu POST, PUT 1a binh thudng,
c6 nghia 1a cung mét call ¢6 thé duoc thuc hién nhiéu 1an ma khdng tao
ra két qua khac. Vi du, néu ban gui cing mot yéu cau POST dé tao
nguoi ding méi trong co so dit lieu nhiéu lan, no s& tao mot nguoi
ding mai ¢6 cung dit liéu cho mdi yéu cau ban thuc hién. Tuy nhién, sit
dung cung mot yéu cau PUT trén cling mot ngudi ding sé lién tuc tao
ra két qua gidng nhau.

DELETE (DELETE): Xoa mot Resource, s€ x0a mot tai nguyén hién

co.

Nhitng phuong thirc hay hoat dong nay thuong duoc goi la CRUD tuong ng

véi Create, Read, Update, Delete — Tao, Poc, Stra, Xo6a.
Hién tai da s lap trinh vién viét RESTful API gio day déu chon JSON Iam

format chinh thirc nhung ciing c6 nhiéu nguoi chon XML lam format, n6i chung

diing thé nao ciing dwgc mién tién va nhanh.
3.3.2. ExpressJS

ExpressJS 1a mot framework dugc xay dung trén nén tang cia NodelS. N6

cung Cip cac tinh ning manh mé& dé phat trién web hoac mobile. ExpressJS hd tro

cac method HTTP va middleware tao ra API vo cting manh mg va dé st dung.

ExpressJS c6 mot s6 chie nang chinh nhu sau:

Thiét 1ap cac 16p trung gian dé tra vé cac HT TP request.
Define router cho phép sir dung véi cac hanh dong khac nhau dua trén
phuong thic HTTP va URL.

Cho phép tra vé cac trang HTML dua vao cac tham sé.
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index.js

routes

Contains 1) package.json
Root
—*"2)appiis
-directories
Views Public
index.jade
layout.jade l
Javascripts Stylesheets
Images
style.css

Hinh 3.5: So' d6 cdy thuw muc trong ExpressJS
Khi nhan dugc 1 HTTP request:

CORS middleware: bao mat dugc cai dat vao toan bo cac trinh duyét
hién nay. Chinh sach nay ngan chan viéc truy cap tai nguyén cua cac
domain khac mot cach vo toi va.

CSRF middleware: xéac thuc CSRF cua request, chong fake request.
Error-handling middleware: phuc vu cho viéc xtr Iy 16i.

Auth middleware: Xt 1y token tir HTTP request dé xac nhan nguoi
dung.

Validation middleware: Kiém tra dit liéu dau vao (kiém tra nhiing
trudng can thiét va kiéu dir liéu).

Permission middleware: Kiém tra quyén ctia ngudi dung c6 duoc thyuc
hién nhiém vu nay khong.

Main task: Thuc hién xtr 1y request d6 lién quan dén database va xtr 1y

dir li¢u d6 rdi response lai cho ngudi dung.

* QU trinh xur ly mot api:
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Express JS
2 e ®
HTTP Request g § § % ¥
=] = =
g 3 3 3 =
@ = = = -]
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HTTP Response

| S
| S
| S
| S

Hinh 3.6: Qua trinh xa& ly mgt api criia backend
3.3.3. Socket-io

Pé xay dung mot (ing dung realtime can sir dung socket-io. Socket-io s& gilp
cac bén ¢ nhitng dia diém khac nhau két néi véi nhau, truyén dix liéu ngay lap tic
thong qua server trung gian. Socket-io c6 thé duoc sir dung trong nhiéu tng dung
nhu chat, game online, cap nhat két qua cua mot tran dau dang xay ra, ...

Socket-io khdéng phai la mot ngébn ngir, ma chi la 1 cong cu gidp thuc hién
nhitng &ng dung realtime. Vi thé, khdng thé sir dung socket-io dé thay thé hoan toan
cho mot ngdn ngir, ma phai sir dung két hop vai mot ngdn ngit khac. Ngon ngit d6
c6 thé 1a php, asp.net, nodejs, ...

Phuong thirc hoat dong:

- Co ché ling nghe: sir dung cau lénh socket.on()

Server Socke-io

Socket.on()

AN

Hinh 3.7: So' dé nhdn di# liéu ciia socket-io server

- Co ché truyén data: st dung cdu 1énh socket.emit() hodc io.sockets.emit()
cho phép truyén dit liéu dén 1 client xac dinh hay dén tit ca cac client nhu

hinh 3.8, 3.9 duéi day.


http://asp.net/
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Server Socke-io

Socket.emit()

Hinh 3.8: So dé truyén di ligu tir socket-io server téi met client xdc dinh

Server Socke-io

i0.sockets.emit()

Hinh 3.9: So’ dé truyén di liéu tir socket-io server tdi tdt cd client

3.3.4. MongoDB

MongoDB [a mét co sé dit liéu ma ngudon mé va 1a co so dir liéu NoSQL

hang dau, duoc hang triéu ngudi st dung. MongoDB dugc Vviét bang C++, chinh vi
thé nén no c6 kha ning tinh toan vai toe d6 cao chir khdng gidng nhu cac hé quan
tri CSDL hién nay. Ngoai ra, MongoDB la mét co s dir liéu da nén tang, hoat dong
trén céc khai niém Collection va Document, né cung cap hiéu suat cao, tinh kha
dung cao va kha nang mé rong dé dang. Cu thé hon nhu sau:

- Database 12 mot ving chira vat ly cho Collections. Mdi Database déu cé tap
c4c tép riéng trén hé théng tép. Mot may chit MongoDB thuong ¢6 nhiéu
Database.

- Collection 1a mot nhdm tai ligu MongoDB. N6 tuwong duong vai mt mang
RDBMS. Mot Collection tén tai trong mot Database duy nhat. Collection
khong thyc thi luoc do.



- Document la tap hop cac cap khoéa-gid tri. Document cO schema

dong. Schema ddng c6 nghia 1a cac document trong cung mdt collection

khong can phai ¢é cling mot tap hop cac truong hodc ciu tric va cac trudng

phd bién trong tai liéu cua bo suu tap c6 thé chira cac loai dit liéu khac nhau.

Bang sau day cho thay méi quan hé cua thuat ngir RDBMS véi MongoDB:
Bdang 3.1: Méi quan hé cia thudt ngi# RDBMS véi MongoDB

RDBMS MongoDB
Database Database
Table Collection
Tuple/Row Document
Column Field
Table Join Embedded Documents
Primary Key Primary Key (Default key _id provided

by mongodb itself)

Database Server and Client

Mysqgld/Oracle

mongod

Mysql/sqlplus

mongo

MongoDB hoat dong dudi mét tién trinh ngam service, lubn md mot cong

(Cong mac dinh 1a 27017) dé lang nghe cac yéu cau truy van, thao tac tir cac tng

dung giri vao sau d6 mai tién hanh xu ly.

<> Céch thirc hoat dong ciia MongoDB
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Application

Horizontally Scalable

Hinh 3.10: Cdu tric ciia co sé di liéu MongoDB

Khi c6 yéu cau thém/stra/x6a ban ghi, dé dam bao hiéu suat cia ung dung

mic dinh MongoDB s& chua cap nhat xubng 6 cing ngay, ma sau 60 gidy

MongoDB méi thuc hién ghi toan bo dit liéu thay doi tir RAM xudng 6 cing.

M6t s6 cau 1énh co ban cia MongoDB dugc md ta trong bang 3.2 dudi day:

Bdng 3.2: Mgt sé cau lénh co ban ciia MongoDB

Cau lénh

MongoDB

Tao Database

use DATABASE_NAME

Tao Collection

db.createCollection(name, options)

Insert Document

db.COLLECTION_NAME.insert(document)

Truy van | db.COLLECTION_NAME.find()

Document

Cap nhat | do.COLLECTION_NAME.update(SELECTION_CRITERIA,
Document UPDATED_DATA)

Xoa Database

db.dropDatabase()

Xba Collection

db.COLLECTION_NAME.drop()

Xob6a Document

db.COLLECTION_NAME.remove(DELETION_CRITERIA)

MongoDB c¢6 rat nhiéu nhitng vu diém nhu:

- Do MongoDB sir dung luu trit dir liéu dudi dang Document JSON nén mdi

mot collection s€ cd cac kich ¢o va cac document khac nhau, linh hoat trong

viéc luu trit dir liéu, nén ban muédn gi thi ctr insert vao thoai mai.
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- Dir liéu trong MongoDB khéng c6 su rang buoc 1an nhau, khong c6 join nhu
trong RDBMS nén khi insert, x6a hay update n6 khdng can phai mat thoi
gian kiém tra xem c6 thoéa man céc rang budc dit liéu nhu trong RDBMS.

- MongoDB rat d& mé rong (Horizontal Scalability). Trong MongoDB c6 mot
khai niém cluster 1a cum cac node chua dir liéu giao tiép vai nhau, khi muén
mé rong hé thong ta chi can thém mét node véi vao cluster
Tuy nhién, mongoDB ciing c6 mét sé cac nhuoc diém:

- M6t wu diém cua MongoDB ciing chinh 13 nhuoc diém cua né. MongoDB
khéng co céc tinh chat rang budc nhu trong RDBMS nén khi thao tic véi
mongoDB thi phai hét stc can than.

- Tén bd nhé do dit lidu luu dudi dang key-value, cac collection chi khac vé
value do d6 key sé& bi lp lai. Khong ho tro join nén dé bi du thura dit liéu.

- Khi insert/update/remove ban ghi, MongoDB s& chua cap nhat ngay xuéng 6
ctrng, ma sau 60 gidy MongoDB mai thuc hién ghi toan bo dit liéu thay doi
tir RAM xudng 6 ctng diél nay s& 1a nhugc diém vi s& ¢ nguy co bi mat di

lieu khi xay ra c4c tinh hudng nhu mat dién...

3.3.5. NodeJS va ly do lwa chon NodelJS

NodeJS 1a mét nén tang (Platform) phét trién doc lap dugc xay dung & trén
JavaScript Runtime cia Chrome ma ching ta c6 thé xay dung dugc céc tng dung
mang mot cach nhanh chong va dé dang mé rong. Phan Core bén dudi ciia NodelS
duoc viét hau hét bang C++ nén cho téc do xir Iy va hiéu ning kha cao. NodelS st
dung kién trac huéng su kién event-driven, md hinh non-blocking 1/0 1am cho né
nhe va hiéu qua hon. NodelS tao ra dugc cac ung dung cd téc do xu 1y nhanh,
realtime thoi gian thuc. Hé thdng nén cua NodelS, npm, 1a hé thng thu vién ngudn
ma 16n nhét thé gioi. NodejJS &p dung cho cé&c san pham c6 luong truy cap 16n, can
mé rong nhanh, can d6i mai céng nghé, hoic tao ra céc du an Startup nhanh nhét c6
the.
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Khong phai bat ky tng dung nao ciing nén stt dung NodeJS, vi du nhu mot

trng dung can tinh én dinh cao hay c6 logic phuc tap. Tuy nhién, lai c6 kha nhiéu

cac ung dung can dén NodeJS béi cac wu diém cua né nhu:

3.3.6.

ligu

Fast File Upload Client: La cac chwong trinh upload file toc d6 cao.

RESTful API: Node.js tap trung vao nhu cau web va trén céac thiét bi di dong.
N6 duoc dung phé bién nhat trong linh vuc phat trién web. NodeJS cho phép
nguoi dung c6 kha nang st dung céng nghé push thong qua websockets.
Diéu nay la dang cha y boi vi nd cho phép két ndi hai chiéu trong thoi gian
thue. Co nghia rang ca client va server cé thé khai tao giao tiép va cho phép
tu do trao doi dit liéu.

Real-time Data Application: Bat ky mot tng dung nao cd yéu cau veé toc do
thoi gian thuc. Diéu nay 14 rat can thiét cho hé thdng theo ddi cac théng sé.
Micro Services: Y tudng caa micro services la chia nho mét tng dung 16n
thanh céc dich vu nho va két ndi ching lai véi nhau va Nodejs cd thé lam tbt
diéu nay.

“Javascript c6 nhitng dic tinh ma 1am cho no rat khac biét so voi cac ngodn
ngtr 1p trinh dong con lai, cu thé 1a nd khong c6 khai ni¢m vé da luéng, tat
cala don luéng va hudng su kién.”

Nodejs chay da nén tang phia Server, st dung kién trac huéng su kién Event-
driven, co ché non-blocking I/0 1am cho né nhe va hiéu qua.

Cac tmg dung NodeJS dap tng co6 téc do xir Iy nhanh, hiéu ning kha cao,
chay thoi gian thuc va chay da nén tang, da thiét bi.

Nodejs ap dung cho cic san pham c6 luong truy cap 16n, can mo rong nhanh,
can d6i mai cong nghé, hodc tao ra cac dy an Startup nhanh nhat c6 thé

Nghién civu xdy dung module backend thu thip, lwu trit, trao déi di

Phan mém backend cua hé théng may chi bao gom cac module Controller va

Database, chi tiét dugc thé hién trong hinh 3.11. Khéi Backend duoc xay dung bang

NodeJS, thuc hién mot sé chirc nang nhu:
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- Thuc hién két néi véi Sensor box théng qua giao thite MQTT. Sau d6, phan
tich dit liéu nhan duoc roi luu vao database.
- Tao cac API dé xir ly cac yéu cau truy cap dir liéu tir database cua user. Cac

API nay s& duoc kiém tra qua cac middleware nham xéac thuc, kiém tra
quyén cua user.
- Xay dung server socket-io.
Khgi tgo server backend
Str dung Nodejs va module Express xay dung server. Cai dat server vgi cac

[énh nhu sau:

let express = require(‘express’);
let app = express();
let port = normalizePort(process.env.PORT || 8001);
app.set(‘port’, port);
let server = http.createServer(app);
server.listen(port); // Server chay trén port 8001
server.on('listening’, onListening);
function onListening() {
let addr = server.address();
let bind = typeof addr === 'string' ? 'pipe ' + addr : 'port ' + addr.port;
logColor("Listening on: color:yellow${bind}");
¥
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Front-end

ReactJs

Giao dién nguéi dung

HTTP

N Sensor
// Back-end (Humidity, Temperature,

Nodejs \\ Volt, Oil, Cos, Ampe)
.. =

K MQTT CLOUD J
K\ DATABASE //

Hinh 3.11: So do khéi hé théng loT platform

Tao két ndi server véi database MongoDB

CONTROLLER
API: api/vi/auth,..
Socket-io server: http://backend:8001

const mongoose = require(‘mongoose’);
const options = {
useUnifiedTopology: true,
useNewUrlParser: true,
useCreatelndex: true,
useFindAndModify: false
}
Mongoose.connect(“mongodb://localhost/substation”, options).then(
() => {console.log(“Successfully connected to mongodb://localhost/substation”);},

err => {console.error( Error(“Unable to connect to database™) );}

Tao file database, thé hién cac truong trong mot table. Duéi ddy 1a file

database cho table substation_data:

const mongoose = require(‘'mongoose’);

const SubstationSchema = new mongoose.Schema({
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sub_id: String,
Temperature: Number,
Humidity: Number,
Light: Number,
Status: Text,
time: Date,
created_date: {
type: Date,
default: Date.now()
}
}.{ versionKey: false });
const Data = mongoose.model(*'substation_data", SubstationSchema);

module.exports = Data;

Tiép theo la bang dir liéu quan Iy users véi cac truong thong tin nhu sau:

_id: Objectld
- is_admin: User cd la admin hay khong
- photo: Anh cua user
- address: Dia chi cua user
- substations: Cac may thu Internet Radio
- full_name: Ho va tén cta user
- email: email cua user
- password: Mat khau cua user
- date joined: Ngay user dang ky tai khoan
- last_login: Ngay dang nhap gan nhat
Bang dir liéu users dugc mo ta nhu trong hinh 3.12 dudi day:




E farm
& fwork
= miband3 users (L) 0.001sec.
v &5 substation Key
v Collections (3)
substation_datas _id

substation_informations %) is_admin
users " photo
Functions "/ gender
Users al address
&3 substations
" full_name
* email
" password
o date_joined
o last_login
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db.getCollection('users').find({|})

v &3 (1) Objectld("5da781edfcb9ecl1a38dbalad")

Value Type
{ 11 fields }

Objectld("5da781edfcb9ec1a38dbalad”)

true

avatar\unknown.png

Female

null

[ 2 elements ]

Nguyen Tieu Chau

chaunt@lophocvui.com
$§2bS10SupSyW5qNpCfOBeTd7Idrl.y3VWhj5NT2geDuMCgd6r)QjG5...
2019-10-16 20:47:41.852Z

2019-11-25 03:04:56.193Z

Hinh 3.12: Bang di# liéu ciia ngwoi dung

Danh sach cac APIs dugc tao ra nhu trong bang 3.3 dudi day:

Bdng 3.3: Danh sach cac APIs cia backend hé thang

Puong dan: Phuong Chire ning
api/vl/API thic
auth POST Dang nhap
auth/register POST Dang ky tai khoan
information GET Lay théng tin cua tat ca cac may thu
Internet Radio
information/:stationld GET L4y thdng tin caa mot may thu Internet
Radio xac dinh
information POST Tao mot may thu Internet Radio mai
(Quyén admin)
information/:stationld PATCH | Chinh stra thong tin cia mot may thu
Internet Radio xac dinh (Quyén admin)
information/add_substation POST Thém quyén xem cho céac user khong
phai admin (Quyén admin)
information/stationld DELETE | X6a mot may thu Internet Radio xac
dinh (Quyén admin)
users GET L4y thong tin cua tat ca cac users ma
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user duoc theo ddi
users/me GET Lay thong tin cua chinh user dang ding
nhap
users/:userld GET L4y thong tin cia mot user xac dinh
users/me PATCH | Chinh stra thdong tin caa chinh user
dang dang nhap
users/:userld PATCH | Chinh stra thong tin cua mdt user Xac
dinh
users/change_avatar POST Thay doi avatar cia user
users/change_password POST Thay d6i mat khau tai khoan cua user
data/:substationld GET Lay dir liéu méi nhat cua tram
notification GET Liét ké cac théng bao guri dén cho user
notification/:notificationld/set- | POST Set mot thdng bao ¢ trang thai da doc
as-read
notification/set-as-read POST Set tat ca cac thong bao ¢ trang thai da
doc

Bang viéc xay dung hoan thién backend va frontend cho toan b hé thong,
loT platform dugc tao ra s& ¢ thé dap tng duoc hét cac yéu cau nhu thu thap di
liéu, luu trir va hién thi thdng tin. Ngoai ra con c6 thé diéu khién thiét bi bang viéc
thay d6i gid tri cac topic ciia SocketlO.
3.4. Nghién ciru xdy dung module phin mém xac thwe nguoi diung trong
hé thong

Pé cac API hoat dong thi mot phan quan trong tao nén né do 1a cac
controller. Cac controller ndy nham phuc vu, thuc hién cac qua trinh luu trir, 1dy dir
liéu tir database va kiém tra quyén cuia mdi user va cac trudng tra vé trong dir liéu.

- APl Register: api/vl/auth/register voi method POST:

Dau tién user yéu cau dang ky tai khoan trong trang ding ky. Sau d6 yéu cau

dang ky duoc dua dén registerCtrl, registerCtrl kiém tra thong tin ding ky tai khoan

néu thong tin dang ky khong hop 18 nd s& béo vé cho user 1a thdng tin khdng hop 18.
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Sau d6, tiép tuc Kiém tra thong tin user di ton tai hay chua, néu user di ton tai trong

co sé dit liéu s& bao vé la user da ton tai. Néu thong tin dang ky hop 18 va user chua

ton tai trong co s& dir liéu n6 s& thém ngudi ding méi vao co sé dir

thanh céng.

liéu va bao

X —O O O

User register registerCtrl User OTP
M |

| I
1: Register request() I I
I |

|

1.1: Register request()

. 1.2: Théng tin khé .
1.3: Théng tin h"ﬂi l': g 1.3: Kiém tra user d&

thn tai

khing hop 1& b

1.4: Pa thn tai

1.5: Chura tin tai

1.5.1.1: User da

tn tai {1.5.1: User dii ton tgi |
1.5.2: Thém I
ngwdi ding méi _}
1.5.3: Thanh cing tH
!
1.5.4: Gird yéu ciiu tao ma OTP
>
1.5.5.1: Thing bdo 1.5.5: Thing bso 1.5.4.2: Thanh cng
ding ki thanh cing thinh cing - ———
( —

( ______________

Hinh 3.13: Quy trinh tudn tw phén dding ky tai khodn

_Cirl

-

1.5.4.1: glri ma
OTP qua Email

Sau registerCtrl thém ngudi dung méi vao co so dir liéu va bao vé thanh

cdng no sé& giri yeu cau tao ma OTP di téi OTP_Ctrl, sau 6 OTP_Ctrl giri ma OTP

qua email.
- API Login: api/v1l/auth véi method POST:
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X —O O O O

User Login loginCtrl serializerCtrl User
[

1——

1: Login request()

I
|
I
! 2
I 1.1.1: Kiém tra

thdng tin diang nhap

1.1: Login request()

. 1.1.2: Thong tin
l.l.3ﬂ: Thong tAm khéong hop 1é :‘ |
khong hop 1é S A R o
1.1.3: Lay thong tin user
[ 1 »
1.1.4: Két qua
< T
I
1.1.5: Kiém tra user di I
kich hoat I
1.1.6.1: User chua 1.1.6: User chura Kkich hogt I
kich hogt I LL7.1:
(- L1.7: chuin hoa ddura L standardizeOutput()

1.1.7.2: két qua ;

1.1.8.1: Théng tin user

Hinh 3.14: Quy trinh tudn tw phan ding nhdp tai khodn

Pau tién user dang nhap tai khoan trong trang Login. Sau d6, yéu cau ding
nhap duoc giri dén loginCtrl, loginCtrl kiém tra théng tin ding nhap néu théng tin
dang nhap khong hop 1& n6 s& bao vé cho user 1 thong tin khong hop 1¢. Néu thong
tin hop 18 thi tiép tuc kiém tra xem user da duoc kich hoat hay chua, néu chwa kich
hoat thi b4o vé 1a user chua kich hoat. Néu user di duoc kich hoat thi théng tin

duoc chuan hoa va cho phép user dang nhap.
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CHUONG 4: KIEM THU IOT PLATFORM VOI PHAN
CUNG MO PHONG MAY THU INTERNET RADIO

4.1. Kiém thir giao dién phan mém

Pau tién 1a ding ky va dang nhap vao hé thong. Tinh ning dang ky di bi

disable, nén chi c6 thé tao tai khoan bang quyén Admin, véi Ii do 1a cac tai khoan

cia nhan vién quan ly tram phat thanh cip x& chi duoc tao ra boi quan ly cip cao

hon. Giao dién ding nhap duoc thé hién nhu trong hinh dudi day:

@ Radio Intemet System x |+ - 8 x
< C A Knhong bdo mat | localhost:8000/auth/sign-in ax xo@ Q:

G w 2\ i
Y g
= g e/

Hinh 4.1: Giao dién ding nhdp tai khodn

Sau khi dang nhap vao tai khoan, nhan vién cé thé nhin thiy tinh trang hoat

dong caa cac tram thu phét séng do minh quan 1y (dugc phan quyén quan Iy). Giao

dién quan ly cac tram thu phat nhu dudi day.
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@ Radio Intemet System X+ - x
<« G A Khong bio mat | localhost:8000/systems Q % & @ o :
@ Sign out :
DANH SACH CAC TRAM THU PHAT
Tim kiém tram + Cai dist thong 3 tram List -
X Ea Bar - Huyén Budn Bén - Dak Lak
Losi méy: DLODL
w8 T
X& Ea Nudi - Huyén Budn Don - Dk Lak
Loai méy: DLODL
N . - = A > s 7 7 7
Hinh 4.2: Giao dién qudn ly cac trgm thu phat song
- x

@ Radio Internet System x  +

< C A Khéng bdo mit | localhost8000/systems

Ma tram
X3 Ea Nubi - Huyén Bubn Dén - Dak La G01
Toa db tram (Latitude) Toa db tram {Longitude)

12540 10742

Hinh 4.3: Giao dién qudn ly cac trem thu phat song

Nhan vién quan ly c6 thé tao ra mot tram phat séng méi va phan quyén quan
ly cho mét nhan vién khac & cip co so. Giao dién tao tram méi nhu trong hinh 4.3
trén, voi ma tram, tén tram va toa do tram (dé hién thi trén ban do). Sau khi khoi

tao, c6 thé thiy tram mai hién thi trén giao dién quan Iy nhu hinh 4.4 dudi day:
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@ Radio Intemet System X+ - X
< C A Knong bio mat | localhost8000/systems a % & @ O :
@ Sign out
DANH SACH CAC TRAM THU PHAT

da - Huyén Budn Don - Dak Lik

. Xa Ea Nudi - Huyén Budn Dén - Dak Lak

Hinh 4.4: Giao dién qudn ly cac trgm thu phat song sau khi tao mai

Sau do, dir liéu tir cac tram thu phéat song sé€ duoc cap nhat thoi gian thuc trén
phan mém theo d&i, quan ly, gidm sat cac tram thu phét song. Dt liéu bao gom:
Nhiét do, do 4m, 4nh sang méi trudng, tinh trang may phat (on/off), duoc thé hién
nhu trong hinh 4.5 dudi day. Vi tri va cac théng tin chi tiét cia Internet Radio ciing

duogc thé hién o sidebar bén phai.

ar - 5
it | localhost:8000/dashboard arx xom @ :
= Luan van ThS.2020-PTIT @ B Qo Pham Xuan Manhv

Trang thai cam bién

Anh séng Trang théi 5‘ Nhiét & » Db dm é g
hoatdéng [ ‘ * g
m - ) a ‘l =
ML SETH1 SET1 4 H1 9
AML2 SETH2 seT2 47 H2
£

Xa Ea Bar - Huyén Buén Bén -
Dbak Lak

0

) Ma tram: GOO

Ngay tao: 11-05-2020
0 Ngudi quén li: Pham Xuan Manh

Hinh 4.5: Giao dién qudn ly cac tram thu phat song (internet radio)
Trong hinh 4.6 duéi ddy 1a giao dién quan tri cia nhan vién, c6 thé thay doi
thdng tin tram, thong tin ngudi quan 1y... ciing nhu 14 cac nhan vién cap co sé duoc

phan quyén quan ly tram phat séng do.
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@ Pham Xuan Manh Luan van ThS.2020-PTIT @ B o Pham Xuin Manhv

=R

Quén iy

n Budn Don - Dk Lak Pham Xuin Manh

S8 dién thoas
0393795486

Toa db tram (longitude)

Ma Tram

v G02

Hinh 4.6: Giao dién quan ly thdng tin trem thu/phat song

Bang viéc sir dung cac thuat toan gia lap céc dir liéu duoc giri vé tir cac may
thu Internet Radio, tc gia dd hoan thién giao dién phan mém dé dap ¢ng cac yéu
cau phan quyén nhan vién, theo ddi, giam sat va quan Iy mét tram thu phat séng.
Trong muc dudi day, tac gia xin trinh bay tiép vé tinh niang diéu khién thiét bj tir xa.
4.2. Kiém thir twong tic giira phin cimg md phéng Internet radio voi
ph?ln mém

Thiét bi md phong 1a mot con chip ESP8266 trong bo kit Node MCU, c6
chtrc nang thu phat dir liéu qua Wifi/Internet. Li do lya chon module Node MCU
boi vi kha ning doc dir liéu cam bién, diéu khién led, truyén nhan dit liéu qua
Internet, trong ty nhu module bén trong cua Internet Radio. Dit lidu theo chiéu
thuan, duoc gui lién tuc tir Node MCU 1én IoT Platform va hién thi thoi gian thuc
d3 duoc kiém tra trong muc trén. Dudi ddy 1a moé hinh két ndi dén Led dé diéu

khién tir xa qua giao dién web.
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gl J
blog-squix-cn  3[J

.

- » nN B3 M 3V3 oM

.
é NodeMCU

1 V%.0 ‘

Hinh 4.7: Mé phéng Internet Radio bang Node MCU
Trong hinh 4.8 dudi day 1a giao dién diéu khién thiét b tir xa. Tinh trang tin
hiéu cho biét tinh trang dang hoat dong hay khong cua may thu. Viéc diéu khién

tat/bat may c6 thé duoc thyc hién tir xa, thong qua 02 button trén giao dién website.

@ Radio Intemet System X  + S X

¢« C A Knong bdo mat | localhost:8000/controlStation Q #* & @ 0 :

Pham Xuén Manh Luan van ThS.2020-PTIT @ B Q Pham Xuan Manhv

Tram GOO Théi gian cap nhép:
. 11/05/2020 9:57:28 pm

Mdy thu Internet Radio

. Pham Xun Manh Tat may
® Online il

Hinh 4.8: Giao di¢n diéu khién Internet radio tir xa
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KET LUAN

Sau thoi gian thuc hién luan van véi su nd luc cua ban than cing véi céac

kién thirc va kinh nghiém dugc truyén dat tir cac thay co trong khoa, dac biét 13 su

huéng dan tan tinh cua giang vién huéng dan, thay TS. Nguyén Quéc Uy, em di

hoan thanh do &n “Xay dung hé thong iot gidm sat c&c tram phat thanh cdp x4 trong

hé thong truyen thanh khong day ” véi cac két qua dat duoc nhu sau:

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

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

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

Sau d6 em hoan thién IoT platform véi cac chiic nang sau:

+

+

C6 trang dang ky, dang nhap cho nguoi dung.

Trang chu: Liét ké cac may thu Internet Radio ma nguoi dung tham gia
quan 1y. Ngudi dung c6 thé nhin thay mot cach téng quét vé cac may
thu, cling nhu c6 thé tim kiém mot cach dé dang. Néu 1a Admin thi co
thém quyén tao ra cac may thu Internet Radio mai va phan céng cho
mot user nao d6 quan ly va chi c6 Admin méi c6 quyén lam diéu nay.
L4y duoc dir liéu tir sensor box guri vé backend luu vao database. Hién
thi cac dir liéu can theo ddi va quan Iy cia cac may thu/phat theo thoi
gian thyc, co thé xuat dit 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 mot s6 thdng tin vé user nhu: anh dai dién, ho va
tén, email, 1a member hay admin va dang tham gia quan ly cac may thu
Internet Radio nao.

Trang profile: Cung cip thong tin cua user dang ding nhap hoic mot
user bt ky nao d6. Néu 13 user dang ding nhap thi cua thé chinh sta

hoac cap nhat thong tin ngudi dung. Ngoai ra, trang profile con cung
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cap thdng tin cua nhirng user khac ciing tham gia quan ly cac may thu
Internet Radio khac dé khi can ta c6 thé lién lac véi ho.

Trang admin: Danh cho admin dé quan Iy c&c tram, chinh sira va cap
nhat théng tin cua may thu Internet Radio hoidc cling c6 thé x6a mot
may thu Internet Radio bat ky.

C6 thong bao cho ngudi ding trén web néu cé su thay doi hoic duoc

thém vao quan ly mot may thu Internet Radio.
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PHU LUC 1: CODE CAC FUNCTION CHINH CUA
FRONTEND CUA IOT PLATFORM

Function Signin:

class Signin extends React.Component {
constructor(props) {
super(props);
this.state = {
email: ",
password: ",
submitted: false,
loading: false,
error: "
b
this.handleChange = this.handleChange.bind(this);
this.handleSubmit = this.handleSubmit.bind(this);
¥
handleChange(event) {
this.setState({
[event.target.name]: event.target.value

b

}
handleSubmit(event) {

event.preventDefault();
this.setState({ submitted: true });
const { email, password } = this.state;

/I stop here if form is invalid
if (!(email && password)) {
return;

}

this.setState({ loading: true });
setTimeout(() => {
api.login(email, password, (err, result) => {
if (err) {
this.setState({ error: err.data === undefined ? err : err.data._error_message,
loading: false });
}else {
if (result._id == undefined) {
localStorage.setltem(
"userinfo",
JSON.stringify({
id: result._id,
token: result.auth_token,
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full_name: result.full_name,
photo: result.photo,
is_admin: result.is_admin
by
);
by
window.location.replace("/stations");
¥
b;
}, 500);
¥
render() {
const { email, password, submitted, loading, error } = this.state;
return (
<React.Fragment>
{error && (
<Alert color="danger" className="p-2">
{error}
</Alert>
)}
<Card>
<CardBody>
<div className="text-center">
<CustomImg key={utils.randomString()} src={avatar} className="img-
-user--square-6x mb-2" />
</div>
<hl className="text-center font-weight-bold Signin-text font-size-
2r"'>ELECTRIC</h1>
<Form onSubmit={this.handleSubmit}>
<FormGroup>
<Label className="text-primary">Email</Label>
<Input
bsSize="Ig"
type="email"
name="email"
value={this.state.email}
onChange={this.handleChange}
placeholder="Email"
invalid={submitted && !'email ? true : false}
/>
<FormFeedback invalid>Email is a required field!</FormFeedback>
</FormGroup>
<FormGroup>
<Label className="text-primary ">Password</Label>
<Input
bsSize="Ig"
type="password"
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name="password"
value={this.state.password}
onChange={this.handleChange}
placeholder="Password"
invalid={submitted && !password ? true : false}
/>
<FormFeedback invalid>Passwords is a required
field!</FormFeedback>
</FormGroup>
<FormGroup>
<Link to="/auth/reset-password" className="d-inline float-right">
Fogot Password
</Link>
<CustomInput type="checkbox" id="rememberMe" label="Remember
me" defaultChecked className="d-inline" />
</FormGroup>
<div className="text-center mt-4">
{loading === false ? (
<Button color="primary" size="Ig" className="">
Sign In
</Button>
) (
<LoadingSprinner />
)}
</div>
</Form>
<div className="text-center mt-2">
<NavLink  to="/auth/sign-up">Do not have an  account.
Signup?</NavLink>
</div>
</CardBody>
</Card>
</React.Fragment>
);
}
}

Function SignUp:

class SignUp extends React.Component {
constructor(props) {
super(props);
this.term = React.createRef();
this.textInput = React.createRef();
this.state = {
email: ",
full_name: ™",
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password: ",
terms: false,
submitted: false,
loading: false,

error: ",
success: ",
confirm_password: ",
visible: false

I

this.handleChange = this.handleChange.bind(this);

this.handleSubmit = this.handleSubmit.bind(this);

this.statusTerms = this.statusTerms.bind(this);

handleSubmit(event) {
event.preventDefault();
let data = Object.assign(this.state);
this.setState({ submitted: true });
const { email, password, confirm_password } = this.state;

/I stop here if form is invalid
if (Y(email && password && confirm_password && password ===
confirm_password && !this.validatePassword(password))) {
return;
¥
this.setState({ loading: true });
setTimeout(() => {
api.register(data, (err, response) => {
if (err) {
this.setState({ error: err.data === undefined ? err : err.data._error_message,
loading: false });
}else {

this.setState({ success: "Your account has been successfully created, Please
check your email to activate your account”, loading: false });

}
H;
}, 500);
}
handleChange(event) {
this.setState({
[event.target.name]: event.target.value

};
¥

statusTerms(event) {
this.setState({
[event.target.name]: event.target.checked

b
¥
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validateEmail(value) {
let error;
if (/"[A-Z0-9. %+-]+@[A-Z0-9.-]+\.[A-Z]{2,4}$/i.test(value)) {
error = false;

}else {

error = true;

}

return error;
}
validatePassword(value) {
let error;
if (/(?=".{8,}%).*%/i.test(value)) {
error = false;

}else {

error = true;
return error;

¥
render() {
const { email, password, full_name, terms, confirm_password, submitted, loading,
error, success } = this.state;
return (
<React.Fragment>
{success && (
<Alert className="p-2" color="success">
{success}
</Alert>
)}
{error && (
<Alert className="p-2" color="danger" isOpen={success ? false : true}>
{error}
</Alert>
)}
<Card>
<CardTitle className="text-center mt-4">
<h1>Register</h1>

</CardTitle>
<CardBody>
<Form onSubmit={this.handleSubmit}>
<FormGroup>
<Label className="text-primary">Email</Label>
<Input
bsSize="Ig"
type="email"
name="email"

value={this.state.email}
onChange={this.handleChange}
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placeholder="Email"
invalid={submitted && this.validateEmail(this.state.email) ? true :
false}
/>
{lemail && <FormFeedback invalid>Email s a required
field!</FormFeedback>}
{email && I/NA-Z0-9. %+-]+@[A-Z0-9.-]+\.[A-
Z1{2,4}$/i.test(email) && <FormFeedback invalid>Email is not valid!</FormFeedback>}
</FormGroup>
<FormGroup>
<Label className="text-primary">Full Name</Label>
<Input
bsSize="Ig"
type="text"
name="full_name"
value={this.state.full_name}
onChange={this.handleChange}
placeholder="Full Name"
invalid={submitted && !full_name ? true : false}
/>
<FormFeedback invalid>Full name is a required
field!</FormFeedback>
</FormGroup>
<FormGroup>
<Label className="text-primary ">Password</Label>
<Input
bsSize="Ig"
type="password"
name="password"
value={this.state.password}
onChange={this.handleChange}
placeholder="Password"
invalid={submitted && this.validatePassword(this.state.password) ?
true : false}
/>
{Ipassword && <FormFeedback invalid>Password is a required
field!</FormFeedback>}

{password && 1/(?=".{8,}$).*$/i.test(password) && (
<FormFeedback invalid>Your password must contain at least 8 or
more characters</FormFeedback>
)}
</FormGroup>
<FormGroup>
<Label className="text-primary">Confirm Password</Label>
<Input
bsSize="Ig"
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type="password"
name="confirm_password"
value={this.state.confirm_password}
onChange={this.handleChange}
placeholder="Confirm Password"
invalid={submitted && password !'== confirm_password ? true :
false}
/>
<FormFeedback invalid>Confirm password incorrect. Please retype
the password</FormFeedback>
</FormGroup>
<FormGroup>
<Label>
<Customlnput  type="checkbox"  name="terms"  id="term"
onChange={this.statusTerms} />
</Label>
<NavLink to="/term" target="_blank" className="mt-1">
You agree to our terms of service
</NavLink>
</FormGroup>
<div className="text-center mt-3">
{loading === false ? (
<Button color="primary" size="Ig" disabled={'terms ? true : false}>
Sign up
</Button>
) (
<LoadingSprinner />
)}
</div>
</Form>
<div className="text-center mt-2">
<NavLink to="/auth/sign-in">Already have an account.
Signin?</NavLink>
</div>
</CardBody>
</Card>
</React.Fragment>
);
}
¥

Function Stations:

<React.Fragment>
<h1 className="text-center m-5">Stations</h1>
<Container className="mt-2">
<Row>
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<Col xs="3">
<Input
className="width-percent-40 m|-3"
id="inputSearch"
autoComplete="off"
placeholder="Search Station"
onKeyUp={this.handleSearch.bind(this)}
/>
</Col>
<Col xs="2"></Col>
<Col xs="2" className="pr-4">
<Input type="select" onChange={this.handleChangeType}
value={this.state.type}>
<option value="list">List</option>
<option value="map">Map</option>
</Input>
</Col>
<Col xs="3"></Col>
<Col xs="2" className="pr-4">
<Button className="float-right mr-3 " onClick={this.handleShow.bind(this)}>
<FontAwesomelcon icon={faPlus} /> New Station
</Button>
</Col>
</Row>
<Row>
<Col>
{this.state.data.map(({ id, manager, machine, photo, power, sub_id, address,
name, phone_number }, index) => {
if (ValidInput.isEmpty(this.state.keyWord)) {
return (
<TableStation
key={index}
id={id}
index={index + 1}
is_admin={isAdmin}
manager={manager}
machine={machine}
sub_id={sub_id}
photo={photo}
power={power}
address={address}
name={name}
phone_number={phone_number}
/>
);
}else {
if (manager.indexOf(this.state.keyWord) == -1) {
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return (
<TableStation

key={index}
id={id}
index={index + 1}
is_admin={isAdmin}
manager={manager}
machine={machine}
sub_id={sub_id}
photo={photo}
power={power}
address={address}
/>

)i}

}

1)

</Col>
</Row>
</Container>
</React.Fragment>

Function Dashboard:

class Dashboard extends React.Component {
constructor(props) {
super(props);
this.state = {
data: [],
data_tables: [],
data_charts: [],
dataFault: {
Fault: "00000000"
b
status: true,
info: [],
isLoaded: false,
isLoaderAPI_EvaluationList: false,
type: null,
response: false,
socket: true,
from_date: ",
to_date: ",
endpoint: config_socket.ip
b
this.handleChangeType = this.handleChangeType.bind(this);
this.handleSearch = this.handleSearch.bind(this);
this.handleChangeSocket = this.handleChangeSocket.bind(this);
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}
handleChangeType(type) {

this.setState({ type: type });
¥
handleSearch(from, to) {
this.setState({ from_date: from, to_date: to });
const that = this;
api.getDataReport(from, to, (err, result) => {
if (err) {
Notification("error”,  "Error", err.data === undefined ? err
err.data._error_message);
}else {
let element = [];
let data = [...result];
data.map((values, index) => {
let value = { ...values };
value.time = moment(value.time).format("DD/MM/YYYY h:mm:ss a");
element.push(value);
b
that.setState({ data_tables: element, data_charts: result, isLoaderAPI: true });
}
b
}
handleChangeSocket(socket) {
if (socket ===true) {
this.setState({ socket: true });
}else {
this.setState({ socket: false });
}

¥
UNSAFE_componentWillMount() {

const that = this;
api.getData((err, result) => {
if (err) {
Notification("error”,  "Error", err.data === undefined ? err
err.data._error_message);
}else {
let element = [];
let data = [...result];
data.map((values, index) => {
let value = { ...values };
value.time = moment(value.time).format("DD/MM/YYYY h:mm:ss");
element.push(value);
b
if (data.length !'== 0) that.setState({ data_tables: element, data: result[0],
data_charts: result, isLoaderAPI: true, dataFault: result[0] });
}
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H:

¥
componentDidMount() {

const that = this;
const { endpoint } = this.state;
const sub_id = utils.getStationInfo().sub _id;
const socket = socketlOClient(endpoint, {
query: {
token: utils.getAuthToken(),
sub_id: sub_id
}
b

socket.on(""connect”, function() {
that.setState({ status: true });
b
socket.on("disconnect”, function() {
that.setState({ status: true });
b
socket.on(""substation_" + sub_id, function(value) {
that.setState({ dataFault: value, data: value });
if (that.state.socket === true) {
that.setState({ data_charts: [...that.state.data_charts, value] });
var length = that.state.data_charts.length;
if (length >=20) {
that.state.data_charts.shift();

var value_table = Object.assign({}, value);
var date = moment(value_table.time).format("DD/MM/YYYY h:mm:ss");
value_table["time"] = date;
that.setState({ data_tables: [...that.state.data_tables, value_table] });
var lengtht = that.state.data_tables.length;
if (lengtht >=20) {
that.state.data_tables.shift();
¥
}
b

socket.on("error", function(err) {
console.log("Error: " + err.message);
b
this.setState({ info: utils.getStationInfo(), isLoaded: true });
}
render() {
return !this.state.isLoaded ? (
<p className="text-center">Loading...</p>
)i (
<Container fluid className="p-0">
<Row>
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<Col Ig="8" md="12" className="d-flex">
<Statistics data={this.state.data} />
</Col>
<Col Ig="4" md="2" className="d-md-block">
<StationInformation data={this.state.info} dataFault={this.state.dataFault}
status={this.state.status} />
</Col>
</Row>
<Row>
<Col Ig="6" className="d-flex">
<Tables data={this.state.data_tables}
handleChangeType={this.handleChangeType} />
</Col>
<Col Ig="6" className="d-flex">
<Chart
data={this.state.data_charts}
type={this.state.type}
handleSearch={this.handleSearch}
handleChangeSocket={this.handleChangeSocket}
/>
</Col>
</Row>
</Container>




