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NGHIEN CU'U XAY DUNG HE THONG GIAM SAT
THONG SO MOI TRUONG TREN MAY TINH BANG C# .NET

RESEARCH BUILDING THE ENVIRONMENTAL MONITORING SYSTEAM ON COMPUTER BY USING C# .NET

TOM TAT

Ngay nay, v6i st xudt hién cla loT, nhan loai dang ding treéc mdt budc
ngodc dé di dén giai doan tiép theo cho mgt thé gidi hién dai, van minh. D6 la
vién canh mamoi vat digu c6 thé két ndi voi nhau thong qua internet khdng day.
|oT ¢4 thé gilp tang hiéu qua lao déng nhu: giam chi phi hoat dong, ting higu
qué lao dong va phat trién céc thi trudng méi hodc san pham mai. Muc tiéu clia
bai bao Ia nghién ctu kién tric va nén tang loT cling nhu cach gtii va nhan di liéu
hudng toi viéc tiép can phét trién ting dung loT ¢d chi phi trién khai thap va c6
thé (ing dung rong réi.

Tirkhoa: Ung dung loT, 14p trinh Node JS, 14p trinh C#.NET.

ABSTRACT

Today, with the emergence of loT, humanity is facing a turning point to go
to the next stage for a modern, civilized world. It is a scenario where all things
can connect with each other via wireless intemet. loT can help increase labor
efficiency such as reducing operating costs, increasing labor efficiency and
developing new markets or new products. The goal of the paper is to study the
architecture and loT platform as well as how to send and receive data towards
approaching loT application development with low deployment costs and can be
widely applied.

Keywords: loT application, Node JS program, C#NET program.
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1. MG BAU

Ngay nay, cac thiét bi truy cap internet va mang internet
6 & khdp moi noi. Tredng hoc, bénh vién, van phong - tat
cd déu dva vao co s¢ ha tang k¥ thuat s6. Nhat la khi c6 su
xudt hién cla loT, nhan loai dang ding truéc mot budc
ngoat dé di dén giai doan tiép theo cho mat thé gidi hién
dai, van minh. D6 1a vién canh ma moi vat déu c6 thé két
noi véi nhau thong qua Internet khéng day. loT ¢é thé gilp
tang hiéu quéa lao dong nhw: gidm chi phi hoat déng, tang
hiéu qua lao dong va phat trién cac thi trwdng méi hodc
phat trién cac san pham méi.

Trong nhifng nam t6i, ching ta sé chirng kién mot giai
doan phat trién than téc ngan nhét trong lich sir loai nguoi,
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véi nhitng cai cach cong nghé thay doi hoan toan nhirng
thoi quen trong cudc séng hang ngay. Co rat nhiéu co héi,
nhung cling khéng it thach thic va quan ngai cho sy thay
déi than toc nay. Hiéu dugc nhitng co hdi cling nhu thach
thirc ma “Thoi dai Internet hod” mang lai sé la diéu kién can
thiét dé Viét Nam hoi nhap véi thé gidi. Muc tiéu cla bai
bdo la nghién clru cac kién tric va nén tang loT nhu giri va
nhan di lieu hwéng téi viéc ti€p can phat trién (ng dung
IoT ¢6 chi phi trién khai thap va c6 thé (ring dung rong rai.
2.NOI DUNG NGHIEN CUU
2.1. Phrong phap nghién ctu

Huéng ti€p can cla nghién ctru la dwa trén viéc tim
hi€u, nghién ctru kién triic, cong nghé va cac (rng dung ctia
loT. Kién trtc ctia hé théng loT c6 thé chia lam 05 tang:
tang nhan thirc (Perception Layer), ting mang (Network
layer), tAng trung gian (Middleware layer), tdng (*ng dung
(Application layer) va tdng nghiép vu (Bussiness layer) [2].

‘ Tang nghiép vu ‘

Iyl

Tang nhan thic

Hinh 1. Kién trlic hé thGng loT

Trong do6 chirc nang clia tirng tang nhu sau:

e Tang nhan thic: gébm cac cam bién va thiét bi chap
hanh st dung trong loT.

e Tang mang: lam nhiém vu chuyén di liéu tao ra boi
cac thiét bi vat ly ctia tang nhan thirc dén tang trung gian
théng qua cac cong nghé nhu RFID, ZigBee, WPAN, WSN,
DSL, UMTS, GPRS, WiFi, WiMax, LAN, WAN, 3G va LTE

e Tang trung gian: c6 chirc nang chinh la quan ly dich vu,
két ndi dich vu v6i noi yéu cau thdng qua cac co ché dung
dia chiva tén dé cung cép kha nang doc |ap véi phan cirng.
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e Tang (*ng dung: cung cap cac dich vu duogc yéu cau
b&i nguoi dung. Dya trén nhitng thong tin cé duoc tir tang
(*ng dung, tang nghiép vu - cé nhiém vu quan ly cac hoat
déng téng thé ctia hé théng loT théng qua: do thi, biéu do,
diéu khién,...

Dva trén kién tric nay, nghién clru tap trung vao tang
ing dung dé xay dung hé théng ho tro giam sat thong s6
moi tredng. Bo diéu khién duoc két ndi dén cac thiét bi nhw
thiét bi cam bién, thiét bi chap hanh (actuator). Ung dung
duoc xay dung dua trén cong nghé dién toan dam may
dong thoi ho tre (’ng dung Windows Form trén may tinh.
2.2. Cach thirc va giao thirc truyén dit liéu

2.2.1. Cach thirc Wifi

Wifi (1 viét tat tir Wireless Fidelity hay mang 802.11) la
hé thdng mang khdng day st dung séng vo tuyén, cling
giong nhv dién thoai di ddng, truyén hinh va radio. K&t ndi
Wifi thwong la sv lva chon hang dau cda rat nhiéu k¥ su giai
phéap bai tinh théng dung va kinh t€ clia hé théng wifi va
mang LAN v&i md hinh két néi trong mot pham vi dia ly cé
giGi han.

Céac séng vo tuyén sir dung cho WiFi géan giong véi cac
séng vo6 tuyén s dung cho thiét bi cam tay, dién thoai di
déng va cac thiét bi khac. N6 co thé chuyén va nhan séng
vO tuyén, chuyén déi cac mé nhi phan 1 va 0 sang song vo
tuyén va nguoc lai. Tuy nhién, song WiFi c6 mot s6 khac
biét so véi cac séng vo tuyén khac & chd: Chang truyén va
phét tin hiéu & tan sd 2,4GHz hodc 5GHz. Tan sd nay cao
hon so v&i cac tan s6 st dung cho dién thoai di dong, cac
thiét bi cam tay va truyén hinh. Tan s6 cao hon cho phép
tin hiéu mang theo nhiéu dit liéu hon.

Hién nay, da so cac thiét bi wifi déu tuan theo chuan
802.11n, duwgc phéat 6 tan s6 2,4GHz va dat toc do x@ ly t6i
da 300Megabit/giay

Uu diém

o Ju diém di déng: Cling véi s phét trién clia cdc mang
khong day cong cdng, nguoi st dung co thé truy cap
Internet & moi noi.

¢ Hiéu qua: Nguoi st dung luén duy tri két n6i mang khi
ho can phai di tir noi nay téi noi khac.

e Viéc trién khai: Thiét 1ap hé thong mang wifi khdng
day can it nhat 1 access point. Vi mang co dién trwéc day
la str dung cép, tén thém rat nhiéu chi phi va nhitng khé
khan trong viéc trién khai hé théng cap & nhiéu noi trong
toa nha.

¢ Kha nang mé rong: Mang wifi khong day dap Gng tlic
thi khi gia tang s6 lvgng ngudi dung.

Nhuoc diém

¢ DO bdo mat: M6i trvong két ndi khéng day la khdng
khi nén kha nang bi tdn cong clia nguoi dung la rat cao.

e Pham vi clia hé théng: Véi mot mang chuéan 802.11g
,cac thiét bi chuan chi c6 thé hoat dong t6t nhéat trong
pham vi vai chuc mét.
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« DO tin cay: Vi st dung séng vo tuyén dé truyén thong
nén viéc bi nhiéu, tin hiéu bi gidm do tac déng clia cac thiét
bi khac(10 vi séng,....) la khdng thé tranh khdi.

e T6C do: Viéc str dung hé théng khong day déng nghia
vGi toc dd cda mang khdng day (1- 125Mbps) cham hon rat
nhiéu so véi mang ¢6 dién st dung cép (100Mbps dén
hang Gbps).

2.2.2. Giao thirc Websocket

WebSoket la cong nghé hé trg giao tiép hai chiéu gilra
client va server bang cach st dung mot TCP socket dé tao
mot két ndi hiéu qua va it tdn kém. Mac du duoc thiét ké q§
chuyén str dung cho cac ting dung web, Iap trinh vién van
¢ thé dwa chiing vao bat ki loai (’ng dung nao.

Yéu cau két ndi boi khach hang 1\

Yéu cau két ndi boi khach hang 2

Client 1

Client 2 o

Phan héi tir may chi

Yéu céu két ni bai khach hang 3 /

Phan héi tir may chi

Hinh 2. Vi dy cach hoat dong ctia WebSocket

Uu diém

o WebSockets cung cdp kha nang giao ti€p hai chiéu
manh mé, c6 do tré thap va dé xt ly 16i. Khong can phai c6
nhiéu két néi nhv phuong phap Comet long-polling va
cting khdng ¢é nhi*rng nhwrgc diém nhu Comet streaming.

o API ciing rét dé st dung truc tiép ma khéng can bét ky
céc tang b6 sung nao, so voi Comet, thuwong doi hoi mot
thw vién t6t dé xir ly két ndi lai, thoi gian chd timeout, céc
Ajax request (yéu cau Ajax), cac tin bao nhan va cac dang
truyén tai ty chon khac nhau (Ajax long-polling va jsonp
polling).

Nhuoc diém

o N6 1a mot dac t& méi cia HTML5, nén né van chua
dwoc tat ca cac trinh duyét ho tro.

¢ Khong cé pham vi yéu cau nao. Do WebSocket la mot
TCP socket chit khong phai l1a HTTP request, nén khong dé
st dung cac dich vu c6 pham vi - yéu cau, nhu
SessionInViewfFilter cla Hibernate. Hibernate la mot
framework kinh dién cung cap mot bo loc xung quanh mot
yéu cau HTTP. Khi bat dau mot yéu cau, n6 sé thiét 1ap mot
contest (chira cac TRANG 12 transaction va lién két JDBC)
duwoc rang budc voi ludng yéu cau. Khi yéu cau dé két thic,
b loc hlly boé contest nay.
3. PHAN TiCH THIET KE HE THONG

Hé thong sé duoc xay dung, phat trién voi muc tiéu la
tim hiéu céc thirc van hanh va giao ti€p théng qua ng
dung gidm sat thdng s6 mai truong.

Client 3
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Trong dé:

 Tim hiéu vé cac gti di¥ liéu cAm bién doc dwoc tir Vi x
i Ién Sever va Windows Form.

o XU |i di7 liéu thd nhan dugc va biéu thi thong tin.

o GUti 1énh tlr server va windows form nguoc lai Vi x& Ii
diéu khién thiét bi chap hanh.

Phan nay trinh bay téng quan vé cac thanh phan chinh
cuing voi chitrc nang twong (ng trong hé théng. Cu thé, hé
théng dwgc gébm c6 3 phan hé chinh nhu sau:

o Ung dung trén may chu (Server).

« Ung dung trén may tinh (Windows Form Application).

¢ Hé théng thiét bi giam sat.

Server o "
Ung dung Windows Form

[

\ "

Router

N /7 ESP 82665

X

nede (@) sodketio

Céng COM

MQ 135 Relay Module

Hinh 3. Tong quan so do hé thang trong dé tai

O’ md hinh trén ta c6 thé thay ESP 8266 Node MCU la
trung tam cé vai tro cung cap va nhan chi thi tir Server va
Windows Form Application. Trong d6 Server lai la trung
tam thv hai déng vai tro giao ti€p gitra ESP va nguoi dung
théng qua trang Wed.

3.1. U'ng dung trén Server

Phét trién dwa trén cac cong nghé dién todn dam may,
cung cép dich vu cho nguoi dung thdong qua cach thic la
(*rng dung web. Viéc giao ti€p voi cac thiét bi dugc thuc
hién thong qua giao thirc Websocket dé lay cac théng sb
moi tredng cling nhu giri tin hiéu diéu khién cho thiét bi.
Ung dung web duoc xay deng trén nén tang NodelS, mot
nén tang cdng nghé méi nhwng day stic manh, dwoc duy tri
va phat trién boi cong dong dong dao lap trinh vién trén
toan thé gi¢i. Nén tdng ma ngudn mé nay cfing cung cap
co ché tao céc thw vién API cho phép ng dung di déng
duoc két n6i dé dang.

Y twdng chinh ctia Node js 1a s dung non-blocking,
hwéng sy vao ra di liéu thdng qua cac tac vu thoi gian
thuc mot cach nhanh chéng. Béi vi, Node js c6 kha nang
mao rong nhanh chéng, kha nang xt ly mot so lwvgng lén
cac két néi ddng thoi bang thdng lveng cao. N&u nhu cac
(rng dung web truyén théng, cac request tao ra mot ludbng
X ly yéu cau mai va chiém RAM clia hé thong thi viéc tai
nguyén clia hé théng sé duoc st dung khdng hiéu qua.
Chinh vi 1€ d6 giai phap ma Node js dua ra la st dung

ludng don (Single-Threaded), két hop v&i non-blocking
I/O dé thuc thi cac request, cho phép ho trg hang chuc
ngan két ndi dong thoi.

HANDLES EVENTBASED
CALLBACK ON SINGLE THREAD

Hinh 4. Cach thic hoat ddng ctia nén tang Nodels
3.2. Ung dung may tinh
3.2.1. Nén tAng .NET Framwork

NET Framework la mot nén tang lap trinh va cling la
mot nén tang thuwce thi ’ng dung chad yéu trén hé diéu hanh
Microsoft Windows duoc phat trién bdi Microsoft. Cac
chuong trinh dwoc viét trén nén NET Framework sé duoc
trién khai trong méi tredng phan mém (ngwoc lai véi moi
trvong phan cing) duoc biét dén véi tén Common
Language Runtime (CLR). M6i trvong phan mém nay la mot
may ao trong d6 cung cap céac dich vu nhe an ninh phan
mém (security), quan ly bd nhé (memory management), va
cac xtr Iy 16i ngoai 1& (exception handling).

NET framework bao gom tap céac thu vién lap trinh I6n
va nhitng thu vién nay hd tro viéc xay dwng cac chuong
trinh phan mém nhu 14p trinh giao dién; truy cap, két n6i co
s& di liéu; ’ng dung web; céc giai thuat, ciu trac div liéu;
giao ti€p mang... CLR cuing v6i bd thu vién nay la hai thanh
phan chinh ctia.NET framework.

3.2.2. Windows Form

Windows Forms la thuv vién Iép Giao dién nguoi dung
do hoa (GUI) duoc géi trong .Net Framework. Muc dich
chinh ctia n6 la cung cdp mot giao dién dé dang hon dé
phat trién cac (ng dung cho may tinh dé ban, may tinh
bang, PC. N6 cling dugc goi la WinForms. Cac ¢ng dung
duoc phat trién bang cach st dung Windows Forms ho&c
WinForms duoc goi la 'ng dung Windows Forms chay trén
may tinh dé ban. WinForms chi ¢ thé duogc sir dung dé
phat trién U'ng dung Windows Forms chi khong phai (ng
dung web. Cac (ng dung WinForms cé thé chita cac loai
diéu khién khac nhau nhw nhan, hdp danh sach.

3.3. Hé thong thiét bi

GOm céc thiét bi diéu khién (controller), cam bién
(sensor), thiét bi chap hanh (actuator). Cac thiét bi nay duoc
1ap trinh dé thu thap va gt cac thdng s6 méi truong (nhiét
dé, dd am, khi hiém), ddng thoi nhan 1énh tir may chi cling
nhu (*ng dung C# dé diéu khién ro le.
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Bang 1. Cac thiét bi dung trong nghién ctru

STT | Ténthiéthi | Chircndng

1 Node MCU €0 hai chitc nang chinh la diéu khién o le, bét tat cac
cding tac va thu thap di liéu tlr céc cam bién gii Ién
may chi va ing dung windows forms

2 DHT 11 Thu thp dit liéu vé nhiét do vado am

3 MQ 135 Thu nh@p dii liéu vé ti 18 cac chat khi hiém trong

khong khi

4 Relay Module | Nhén I&nh tir b digu khién dé bét tat thiét bi.

Hinh 5. So d6 dau chan

4. KET QUA

Nghién cru da xay dung duoc hé théng giam sat trén
(*ng dung web nhuv hinh 6, 7 va trén tng dung Windows
Forms nhuw hinh 8.

(O) | onrHoc cone weHEP WA oI

Hinh 6. Theo ddi trén mdy tinh
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Hinh 7. Theo ddi trén dién thoai
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¢ | ST
Hinh 8. Biéu dién dd thi trén Windows Forms

9 N |

5.KET LUAN

Théng qua viéc tim hiéu vé kién tric cua loT cling nhw
cac cong nghé, giao thirc ndi bat hién nay dwgc ding dé
xay dwng, phat trién cac (ng dung loT, nghién ctru da xay
dung dugc hé thong giam sat thdng s6 méi treong. Cu thé:

e V& mat ly thuyét: Hiéu rd cac khai niém va kién tric
cla hé thong loT cling nhu qui trinh dé xay dwng mot (rng
dung loT.

¢ V& mat thic nghiém: Ba mo phdng viéc ting dung loT
trong giam sat thong s6 moi trwdng bao gom: doc dit liu
cam bién va diéu khién. Hé théng dugc phat trién c6 kha
nang md rong va tinh kha thi cao, c6 thé ap dung vao thuc
té néu két hop voi cac thiét bi phan cirng khac.

Huwang phat trién

Vi nhitng két qua dat dwgc, nhom tac gid du kién sé
ti€p tuc phat trién véi nhirng dinh hwdng chinh sau:

o Trién khai hé thong vao thuc té.

e Phéat trién va bd sung cac chirc ndng bao mat.

« Nghién ctru phat trién phan crng.

e Phét trién céc tinh nang thong minh nhw nhan dang
giong noi, cdnh cdo hoat dong thiét bi.

 Ap dung may hoc dé phan tich, rat trich thong tin va
dy bao tir di¥ liéu thu thap duoc.
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