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Trong nhirng nim qua cing v&i su phat trién chung cua kinh té, xa hoi thi tinh hinh
chéy no ciing xay ra nhiéu hon va cé dién bién ngay cang phuc tap. C6 nhiéu giai phap dé
han ché téi da nhitng thiét hai do chay né ra gay ra, mot trong sé d6 1a nang cao hiéu qua
cua viéc tiép nhan va guri tin bao chay. Nhiéu nha nghién ctru va cong ty da phat trién cac
hé thong truyén tin bao chay tir tu trung thm qua mang internet dén trung tam tiép nhan tin
bao chay cua canh sat Phong chay chita chay va ctiru ho ciru nan (PCCC & CNCH). Tuy
nhién, c&c giai phap trén van con nhitng nhuoc diém nhu: c6 d6 tré khi gui tin bao chay qua
internet, chi phi cao, qua trinh sir dung con phuc tap véi can bo chién si tiép nhan tin béo
chéy.... Nghién ctru nay dé xuat giai phap thiét ké va xay dung hé théng bao chay nhanh
qua internet bang giao thiic Websocket. Websocket 14 giao thirc méi duoc phat trién c6
nhiéu wu diém nhu: tbc d6 nhanh, di liéu truyén it, d& Iap trinh, trién khai va bao mat tét.
Nghién ctru nay ciing sir dung dién thoai Android lam thiét bi truyén tin. Day 1a huéng di
méi, co thé gitp ngudi ding chi dong trong viéc lwa chon thiét bi va giam gia thanh san
pham. Ngoai ra, nghién ctru ciing xay dung hé théng quan Iy va tiép nhan tin bao chay véi
nhiéu tinh nang vuot troi hudng dén trién khai hé théng ddng bo, toan dién trén dia ban ca
nudc.

Tar khba: B4o chdy tu dong, Bao chay nhanh, Websocket.

In recent years, along with the general development of economy and society, the
situation of fire and explosion has also occurred more and more complicatedly. There are
many solutions to minimize the damage of fire, one of which is to improve the efficiency of
receiving and sending fire alarms. Many companies and researcher have developed fire
alarm systems from central fire alarm box via the internet to firefighting office, but the
above solutions have some disadvantages such as: delay in sending fire alarms, high cost,
complicated use process for soldiers who receive fire alarms.... This research proposes a
solution to design and develop fire alarm system via the Internet using Websocket protocol.
Websocket is a new protocol that has many advantages such as: high speed, low data
transmission, easy programming, deployment and good security. This research also uses
Android phones as communication devices, this is a new ideal, which can help users to be
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proactive in selecting devices and reducing product costs. In addition, the research also
develop the fire alarm management with many features, aiming to deploy a comprehensive
and comprehensive system on the whole country.

Key words: Auto fire alarm, Quick fire alarm, Websocket.

I. TONG QUAN
1. Pat van dé

Cung vai sy phét trién chung caa nén kinh té, cac diéu kién séng, tat ca céac gia tri
ctia cudc song cua mdi con ngudi, mdi gia dinh va cua todn x4 hoi tai nhidu quéc gia trén
thé gidi, bao gdom ca & Viét Nam, ciing ngay dugc nang cao. Trong nhimg nim gan day,
Viét Nam d3 tré thanh mot qudc gia c6 xu hudng phét trién xay dyng nhiéu toa nha cao tang
véi cac muc dich khac nhau, cac trung tdm thuong mai, trung tim vui choi giai tri, cac khu
ché xuat, khu céng nghiép trong cac do thi day dic. Song song véi sy phat trién do, nguy
co xay ra chay, no trong cac cong trinh thi mac thiét hai ciing s& cao hon so véi trude day.
Theo thong ké trong cac bao céo tong két hang nam cia Cuc Canh sat PCCC: ndm 2017 xay
ra 4.114 vu chay thiét hai 2000 ty dong; nam 2018 xay ra 4075 vu chay thiét hai 17,4 nghin
ty déng; trong 9 thang dau nam 2019 ca nudc xay ra trén 3000 vu chay thiét hai trén 1000
ti dong [2].

Pé han ché muc ti da nhing thiét hai d ké trén, cac bién phap, giai phap nham nang
cao hiéu qua cua cong tac phong chay chira chay can dugc 4p dung mot cach triét dé trong
tat ca cac linh vuc. Khong ngoai ¢, trong linh vuc bao chay da c6 nhiing budc phat trién rat
l6n, cac cong nghé bao chay, thiét bi bao chay nhiét, bao khéi dang ngdy cang chinh xac va
hién dai hon. Tuy nhién, hién nay hau hét cac thiét bi méi chi truyén tin bao chay dén ta bao
chéy trung tdm tai toa nha, xudng san xuat.. trong pham vi ciia co s, Viéc truyén tin bao
chay dén Trung tdm thdng tin chi huy 114 van cha yéu duoc thuc hién bang cach goi dién
dén tong dai 114.

Cung véi su tién bo cua khoa hoc, ki thuat, nganh Céng nghé Théng tin di c6 nhitng
tién bo vuot bac va dic biét 1a tng dung ciia mang internet trong béi canh cudc cach mang
cbng nghiép 4.0. Vai cac cbng nghé hién nay, viéc ung dung cac thanh tuu caa Céng nghé
Thong tin va dic biét 1a mang internet, 10T dé xay dung hé thong bao chay nhanh tryc tuyén
dé giri tin bdo chéy ty dong tir ta béo chay Trung tam dén trung tam théng tin chi huy 114
la hoan toan mang tinh kha thi va cap thiét.

Hién tai, viéc xay dung hé théng béo chay nhanh théng qua mang internet da c6 mot
vai don vi trién khai nhu Hé thdng bao chay nhanh Gsafe cua Cuc hau can - Bo Cong an,
Hé thdng Safe One cua tap doan Viettel. Cac hé thdng trén vé co ban di giai quyét duoc
van dé truyén tin bao chay tir ti trung tdm qua internet dén trung tam théng tin chi huy 114.
Tuy nhién, céc thiét bi trén déu c6 muc gia cao, toc do truyén tin con c6 nhiéu do tré do con
g dung giao thirc truyén tin cii trén mang internet, ngoai ra viéc sir dung con gay nhiéu
kho khin cho co sé ciing nhu can bé chién si lam nhiém vu tryc tin bao chay.

2. Hé théng béo chay tw déng



Hé théng béo chay tu dong 1a hé thdng thiét bi tw dong phét hién va thong bao dia
diém chay (theo tiéu chuan Viét Nam TCVN 5738-2001). Hé thong bao chay tu dong bao
gom: Trung tim béo chay, cac dau béo chay, cac to hop chudng, dén, nat an va céc thiét bj
ngoai vi khac... [1].

Khi chay xay ra & cac khu vuc bao vé, cac yéu té méi trudng su chay (nhiét do, khéi,
anh sang) thay doi s& tac dong 1én cac dau bao chay. Khi cac yéu tb nay dat téi ngudng lam
viéc thi cac dau bao chay s& 1am viéc tao ra tin hiéu truyén vé trung tdm béo chay. Tai trung
tam bao chay s& dién ra cac hoat dong xtr Iy tin hiéu truyén vé theo chuong trinh da cai dat
dé dua ra tin hiéu thdng béo khu vuc xay ra chay qua loa trung tim va man hinh tinh thé
long LCD. Bong thoi s& kich hoat cac thiét bi ngoai vi twong tmg dé phat tin hiéu bao dong
chéay va thuc hién cac nhiém vu da dé ra.

3. Giao thirc Websocket

WebSockets méi xuat hién trong HTMLS5, 1a mét ki thuat Iap trinh mang cho phép
cac kénh giao tiép song song hai chiéu va hién da duoc hd tro trong nhiéu trinh duyét
(Firefox, Google Chrome va Safari). Trong Websocket két ndi duoc mo thong qua mot
TCP/IP request va c6 nhitng header dac biét. Két néi duoc duy tri dé 1ap trinh vién c6 thé
viét code nhan guri dit liéu bang JavaScript nhu khi dang str dung mot TCP socket don thuan.
Mic du dugc thiét ké d¢é chuyén st dung cho cac eng dung web, 1ap trinh vién van cé thé
dua chung vao bat ky mét loai tng dung nao [6].

Khéng giéng vai giao thirc HTTP hay cac giao thuc cii khac can client chu dong giri
yéu cau cho server, véi Websocket, server cé thé chu dong giri thong tin dén client ma khong
can phai c6 yéu cau tir client.

Tat ca dix liéu giao tiép giita client-server s& duoc gui truc tiép qua mot két ndi cb
dinh lam cho thong tin dugc giri di nhanh chéng va lién tuc khi can thiét. WebSocket lam
giam d6 tré bai vi mot khi két néi WebSocket dugc thanh 1ap, server khdng can phai cho
doi cho mot yéu cau tir client. Twong tu nhu vay, client c6 thé gui tin nhan dén server bat
ctr IGc ndo. Céch hoat dong nay gilp 1am giam dang ké do tré cua goi tin gui va nhan.

Pé c6 thé sir dung duoc Websocket thi khong phai chi can trinh duyét hd tro ma con
phai c6 server Websocket. Server Websocket c6 thé dugc tao ra bang bat ky ngén ngir
server-side nao nhung NodeJS duoc sir dung rong rai hon ca vi n6 viét bang Javascript nén
mang nhiéu vu diém so véi cac ngdn ngir server-side truyén théng khac.

Dix liéu truyén tai thong qua giao thae HTTP (thuong ding véi ki thuat Ajax) chira
nhiéu dix liéu khdng can thiét trong phan header. Mot header request/response cia HTTP ¢6
kich thudc khoang 871 byte, trong khi vai WebSocket, kich thudc nay chi la 2 byte (sau khi
da két ndi). Vay gia str ban 1am mét tng dung c6 thé téi 10,000 nguoi sir dung ding nhap
cing luc, va mdi gidy ho s& gui/nhan dit liéu tir server. Hay so sanh luong dir liéu header
ma giao thirc HTTP va WebSocket trong mdi giy:

HTTP: 871 x 10,000 = 8,710,000 bytes = 69,680,000 bits per second (66 Mbps)



WebSocket: 2 x 10,000 = 20,000 bytes = 160,000 bits per second (0.153 Kbps) Nhu vay chi
riéng phan header thoi ciing da chiém maot phan luu luong dang ké véi giao thac HTTP
truyén thong.

Http request asking for a protocol

Http response accepting the protocol
upgrader

WS frame 1

WS frame 2

WS frame 3

Hinh 1. M6 hinh hogt dégng cua giao tharc Websocket

Co ché hoat dong ciia Websocket: Ban dau client s& guri yéu cau khoi tao két ndi
Websocket dén server, server kiém tra va gui tra két qua chap nhan két ndi, sau d6 két noi
duoc tao va qué trinh gui dir liéu c6 thé duoc thuc hién, dit lidu chinh 1a cac Websocket
frame (WS frame). Dir léu s& duoc truyén thdng qua mot két ndi duy nhat dugc tao ra sau

qué trinh bat tay. Ta c6 thé thay cac frame chira dix liéu cia Websocket khi bat tinh ning
debug cua trinh duyét 1én.
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Hinh 2. Hinh @nh qua trinh truyén tin qua giao thizc Websocket

Uu diém cua websocket: WebSockets cung cip kha ning giao tiép hai chiéu manh mg, c6
do tré thap va dé xu ly 16i. Khéng can phai c6 nhiéu két ndi nhu phuong phap Comet long-
polling va ciing khong c6 nhitng nhugc diém nhu Comet streaming. Thu vién lap trinh cua
Websocket ciing rat d& si dung truc tiép ma khong can bat ky céac thu vién bd sung nao, so
v6i Comet, thuong doi hoi mot thu vién tét dé xur Iy két ndi lai, thoi gian cho timeout, cac
Ajax request (yéu cau Ajax), cac tin bao nhan va cac dang truyén tai tly chon khéac nhau
(Ajax long-polling va jsonp polling).

Il. THIET KE VA XAY DUNG HE THONG
2.1 Phét trién thiét bi két noi véi ti bao chay dé truyen tin béo chay

Khi nhan duoc tin bdo chay tir cac dau béo chay, ngoai viéc phét ra cac tin hiéu bao
chéy thi ta bao chay trung tdm can giri duoc tin hiéu bao chay dé diéu khién céc thiét bi
ngoai vi khac nhu: chudng, dén, may bom chita chay, hé thong thang may, hé thong dién....
Trong cong trinh nghién ctu nay nhom tac gia st dung ngd ra tin hi¢u bao chay cua ta bao
chéy trung tdm dang thuong dé 1am tin hiéu dau vao cho thiét bi truyén tin bao chay.



w o ]
i 1 | 1 %7 5
2!9':1!:;_)38 i‘|o-— §|o-..4 Fre ]
& L o] @ <<
LR © | i
| Vg v oo,
i
g+
Common
5 wing
S
= =1, p3
10K Zoe
Termnal ressstor phereTCl 8
+ DC 24V w
FUSE O

DETECTOR  Electric power for special application DC 24V |DC 24V

Zone  Charging Indicator

(] e
FUSE

(2mm? =
(Sound together) zone alarm Ix Zone

Indicator
@mmmy |- o
Indicator LED 24V (M f’g‘” FUSE
BATT
Standby power DC24V L < E] swW

et

]I:D FUSE
FUSE

P2 ACPower Fuse

(cover type)
Lol csw [ruse

Reporting contact: open contact in normal Regorng
condition, close contact in = eontat
action. Contact capacity AC250V 3A.

X
AC power source input
77

Q&) @@@@@@@@@@@@@@@@@

Hinh 3. So d6 cac chan két néi cria ti bao chay trung tam

Thiét bi nhan tin hiéu béo chay tir ta trung tam va truyén tin bao chay tgi may cha
trung tdm can dap (ng cac yéu cau sau:

- C6 cong dé két ndi vai ngd ra tin hiéu cua ti bao chay trung tam;
- C6 thé két nbi mang internet qua cac duong truyén nhu wifi, mang di dong 3G, 4G;
- C6 pin du phong dé dam bao hoat dong tét ké ca khi mat dién;

- C6 thé lap trinh duoc cac chirc nang nhu nhan tin hiéu béo chay, sy ¢6 tir ti trung tam, truyén
tin bao chay théng qua internet vai giao thicc Websocket téi may chi nhan tin bao chay.

Trén co sé nhitng hiéu biét hién thoi nhém nghién ctu da chon giai phéap 1a st dung
dién thoai thdng minh chay hé diéu hanh Android dé 1am nén tang ché tao, Iap trinh thiét bi
trén. Do dién thoai thdng minh chay hé diéu hanh Android c6 day du céc tinh nang can thiét
nhu trén va c6 thé dé dang 1ap trinh céc giao thtc két néi mang internet khac nhau trong d6
c6 Websocket. Hon nita chi phi cho mét chiéc dién thoai thong minh co ban ciing khong
quéa cao, chi khoang dudi 1 triéu dong, néu phat trién san pham c6 thé dat hang cac cong ty
san xuat riéng, khi d6 sé& cat b tat ca cac chirc ning khong can thiét nhu camera, man hinh
I6n v.v.. thi gia thanh s& giam nita. Viéc két ndi tir ti bao chay dén thiét bi cé thé thuc hién
qua cong tai nghe 3.5 hoic cong USB.



2.2 Thiét ké va xay dung hé théng quan ly dir liéu va nhan tin bao chay

Do may cha nhan tin bao chay can cho phép céc thiét bi bao chay (dién thoai
Android) két ndi va guri duoc tin bdo chay qua Websocket, gui nhan céc dir liéu khac nhu
sb dién thoai gui tin nhan bao chay, ma sb thiét bi dén may chu. Bong thoi hé thdng can
giao dién cho can b truc chay nhan duoc tin béo chay, giao dién quan tri cac théng tin thiét
bi bdo chay, phan khu vuc, phan quyén... Do vay nhém tac gia quyét dinh xay dung mé
hinh hé théng theo 3 16p: 16p may chu phuc vy, 16p thiét bi truyén tin bao chay (dién thoai
Android), 16p web. Trong d6 may chu phuc vu s& két ndi véi co so dir lidu, hai 16p thiét bi
va 16p web s& két néi véi 16p may chu phuc vu. Lép web s& ¢ cac chire ning nhu hién ban
dd theo ddi tin bao chay, quan ly toan bo hé théng. Tin bao chay dwoc truyén giita cac 16p
thdng qua giao thirc Websocket, cac dit liéu khac duoc truyén qua giao thic restful. Khi cé
chay xay ra thiét bi truyén tin béo chay s& guri tin bao théng qua tin nhan SMS téi cac sb
dién thoai duoc cai sin. M6 hinh cu thé cua hé thong dugc mo ta nhu hinh duéi:
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Hinh 4. So do két néi cac lép cia hé théng

Pé dix liéu trén hé thdng cap nhat nhanh chéng, kip thoi khi c6 tin bao chay va dam
bao kha niang xir Iy cua hé théng khi lién tuc co tin bao chay tir nhiéu noi thi nhém lua chon
co s& dir liéu MongoDB dé Iuu trix liéu. MongoDB 13 loai co so dit liéu hudng tai liu
(document), dir liéu trong MongoDB dugc luu trit dudi dang cac cap khda — gia tri twong
ung (key-value) va toan bo dir liéu nay dugc tap hop thanh céc tai ligu JSON. Do d6
MongoDB cho phép luu trit dir liéu mot cach linh hoat, toc do truy van nhanh.

Dé 1ap trinh may chu nhan tin bao chay nhém nghién ctu sir dung ngdn ngi
Java script trén nén tang NodeJS. Pay 1a nén tang ma ngudén ma, phd bién, dé& trién
khai céc tng dung c6 st dung Websocket va co so dit liéu MongoDB. Céc hé théng
duoc lap trinh bang NodeJS ludn cho hiéu ning cao, tbc d xur Iy nhanh, gia thanh re.



Dé lap trinh website quan tri hé thdng va theo dbi tin bao chay, nhém nghién
ctru sir dung cac cdng nghé lap trinh web thong thuong nhu: HTMLS, CSS3, Java
script, React]S. Dé theo ddi trang thai cua céc thiét bi, ti bao chay hé thong co tich
hop thém ban d6 Google Map vao website theo ddi tin béo chay.

Dé bao mat, hé thdng st dung JSON Web Token (JWT) dé ma hda cac dit licu
duoc gui nhan tir client dén server.

I1l. THU NGHIEM HOAT PONG
3.1 Thir nghiém két ndi va truyén tin bao chay tir ta bao chay Ién may chi

Sau khi két ndi thanh cong thiét bi véi ta trung tam, nhém nghién ctu tién hanh thi
nghiém gri tin bao chay tur thiét bi t&i may chu théng qua internet véi giao thirc Websocket.
Pia chi IP internet ciia may chu di duoc cai dat san trong phan mém chay trén dién thoai.
Pién thoai duoc két ndi véi internet thong qua mang di dong 3G. Mic du day khong phai 1a
cach thic két nbi internet mang lai téc d6 cao nhung 3G 1a mang pho bién, c6 pham vi pha
song rong, két ndi on dinh, gia thanh ré. Tuy nhién, viéc gigi han cua téc d6 mang duoc
khac phuc thdng qua viéc st dung giao thirc Websocket nhu da dé cap trong phan 1.2.3.
Thir nghiém thyc té cho thay thoi gian may chi nhan dugc goi tin truyén qua internet tir
thiét bi 1a nho hon 1 gidy.
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Hinh 5. Hinh @nh man hinh may cha# ghi nhén tin bao chay qua Websocket
3.2 Thir nghiém nhan tin bao chay trén man hinh theo doi

Sau khi may cha nhan dugc tin béo chéy cua thiét bi, n6 s& giri tin bao chay d6 dén tat
ca cac website dang theo ddi khu vuc 6 thiét bi bao chay d6. Qua trinh truyén tin niy ciing



duoc thuc hién thdng qua internet vai giao thirc Websocket. Thuc té cho thay do tré cua qué
trinh truyén tin trén voi cac website ciing rat nho thip hon 500 mili giay.
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Hinh 6. Hinh @nh man hinh hé théng

Dé theo dbi vi tri cac ta bao chay va nhan tin bao chay can vao danh muc Ban db.
Tai day co thé theo ddi thong tin c4c tu bao chay da duoc gan thiét bi bao chay nhanh va
dua vao hé théng.

= 2 —a x]
€ > C O Notsecure | beniotpecccom3000/) Wt BEERE S
i Apps & Bookmarks [f] Messenger [ (36) Facebook New folder COIN STUDY SRO @ YouTube B¥ Maps @ ™M &
e Y I yanh pon - Tras vien

a 5 B ang My
Bando  Vetinh 47 Nauyén Thai HocE frirrit A Q oy A3 3 Th I
| & NGi n - Tran P . D Hanoi Street T @ circlek
Mié O L apa train
P@ = quéc T Giam ¥ £ 5 Nguyén Thai Hoc Bénh vién Viét Duc B
@ Mk e G onED Dd13 Cat LinhE £ 6 0 iGaHa “m
188 Hao Nam§ “. Tu
[ Théng tin va @ Trutng
thong HaNGi Y DD 116 Hao NamE & Ha No| :
o Q ¥ ¥ . ) H; O
W N 0
) =
D X
o SO s
= . 6t N
n Ong T o Q W (]
5 g Béotang Cong ,
Thing . et 8o Tang Phu @)
O @ a0 th N Viét Nar
‘? 3 Ha N¢ N + ) N E
@lot © (o) / ding &
Y YV I
¥ Y
0 (&) Mytow O [> : L £ { Om,wmm»
: o )
| ' .Q Y 7,03, 4
Lo By L
Kham T @ FaNoi ¢ T ~
Qcrcs ‘ ¥ +
A khe 7 T
| @ i510p @ Q HoT uang Bao Tien Phong @ -—

Hinh 7. Bdn dé theo ddi tin b4o chay
Khi c6 tin bao chay man hinh s& ngay lap tuc théng béo vi tri dia diém cd tin bao
chéy, dong thoi man hinh s& hién thong tin chi tiét vé co s¢ va ca ban do thé hién cac nguon
nudéc chira chay gan noi cé tin bao chay.
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Hinh 8. Man hinh nhgn tin bao chay
3.3 Thir nghiém cac chirc niing khac cia hé thong

Chure nang quan ly thiét bi da két ndi: Chirc ning nay dé quan ly cac thiét bi da két ndi.
Ta c6 thé vao danh muc Danh sach thiét bi va tién hanh cac thao tac thém, duyét thiét bi.

Chuc nang quan ly ti bao chay, thong tin co sd: Chirc nang nay dé quan Iy ta bao
chay, va thong tin cic co so. Tai day ta c6 thé quan 1y cac thong tin lién quan dén co s c6
ta bao chay va dugc gan thiét bi bao chay nhanh.

Chire nang quan 1y ngudi ding va thiét lap theo déi khu vuc: Mdi nguoi ding s&
duoc cung cap tai khoan dé dang nhap vao hé thdng va sir dung cac chire nang twong ung.
Ngoai ra moi nguoi dung s& dugc phan khu vuc theo ddi tin bao chay. Sau khi dang nhap
ngudi dung sé& chi nhan duoc céc tin bdo chay cua cac thiét bi nam trong khu vy minh duoc
phan cbng theo ddi. Viéc nay dam bao cho mdi can bo theo di tin bao chay khéng bi qua
tai khi c6 nhiéu thiét bi két néi t6i va dam bao viéc phan cip, phan khu vuc quan 1y. Dé thuc
hién phan khu vuc ta vao danh muc Quan ly khu vuc, tai day sé cé cac khu vuc trong hé
thdng va dugc phan cap tir tinh, thanh phé, dén quan, huyeén...

Chuc niang quan Iy thdng tin ngudn nudce: Can bo quan ly hé thong sé co quyén dua
thdng tin céc vi tri thdng tin vé ngudn nuéc phuc vu cong tac chira chay, khi ¢ chay xay ra
cac nguon nudc xung quanh diém bao chay s& dugc hién 1én trén ban d6 dé hd tro cng tac
chira chay.

IV. KET LUAN

Nhu vay, nhém nghién ciru da hoan thanh viéc thiét ké va xay dung hé thong truyén
tin b&o chay tur ta trung tdm téi may chu theo dbi tin bao chay qua internet dya trén giao
thirc Websocket. Bong thoi hé thong ciing di c6 day du cac tinh nang nhu: Quan Iy thiét bi
bao chay nhanh trén ban d6 s, Phan khu vyc theo ddi bao chay, Phan quyén, Cai dat va cau
hinh thiét bi truyén tin bao chay, Quan Iy cac ngudn nudc chira chay va dua ra goi ¥ nguon
nudc gan noi bao chay. Pay 1a mot san pham quan trong cé thé tng dung trong viéc hién
dai hda Trung tdm thong tin chi huy 114 tai cac don vi canh st PCCC&CNCH, tién t6i tro
thanh mot phan cua hé thdng van vat két ndi, thanh phé théng minh.



Toan bd san pham cua nghién ctu nay (thiét bi, may chu nhan tin béo chay, website
theo ddi tin bao chay...) c6 thé tro thanh mot kénh truyén tin béo chay téc do cao song song
VGi cac kénh thdng tin hién c6 nhu: Tong dai 114, kénh ndi bo. Pay 1a mot giai phap dé
trién khai hon, gia thanh ré hon véi cac giai phap bao chay qua internet khac trén thi truong.

Dé san pham hoan thién hon can cd c4c nghién ciru chuyén sau véi sy dau tu nhidu
thém vé cong swrc, kinh té, tir d6 dua san pham vao wng dung trong thuc té.
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