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Mot cong cu do kiém giao thitc MQTT cho nhirng iing dung IoT phuc vu
cho viéc ra quyét dinh co dan tai nguyén trén dam may
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Tom tdt néi dung—Trong su phat trién cia Internet
van vat (IoT), giao thite MQTT (Message Queuing
Telemetry Transport) c6 mét vai tro rat quan trong
béi 1€ né dugc sit dung rong rai béi nhitng ing dung
IoT thuong dude trién khai theo mé hinh ""Xuat ban-
Pang ky". Véi kha nang cung dng va giai phong
nhitng tai nguyén 3o va min (chiic ning co dan -
elasticity), dién toan dam may c6 kha nang lam gia
tang sic manh cho nhitng may chi méi giéi MQTT.
Kha niing co dan gilip cic mdy chi méi gioi MQTT
¢6 thé dwong dau véi mot khoi lwgng 16n dir liéu dang
tirng ngay dudge tich hep vao IoT. Tuy nhién van cé
su thiéu ving ciia cic cong cu do kiém cé thé danh
gi4 dly du tat ca cdc khia canh cia MQTT dé€ hd tro
viéc ra nhitng quyét dinh co dan tai nguyén hgp 1y
va chinh xac. Bai bdo nay tap trung vao chu dé do
kiém MQTT thong qua viéc gi6i thiéu MQTTBench
mét cong cu kiém thit méi duge chiing toi phat trién
ciing véi nhitng két qua ban dau c6 dugc tir viéc ap
dung cong cu do kiém dé trén mét tng dung dién
toan dam may gia lap.
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I. GIGI THIEU

Internet van vat (IoT) dang tré thanh sy that véi
su sin sang clia nhiing thiét bi truyén thong chi phi
thip vi du nhu céc thé RFID, cdm bién khong day
hay cac thiét bi di dong thong minh. IoT md ra cho
cdc cong ty cd hdi ting dung nhitng mo hinh kinh té
méi (vi du nhu tra theo nhu ciu) d€ cai thién chét
lugng dich vu cung cip cho khach hang ctia ho ma
van ddp ting dugc nhu cu vé trach nhiém hop dong
va phap 1y. M6 hinh giao tiép dudc sif dung phd bién
trong cdc kién tric IoT 1a "Xuét ban-Ping ky" [1]
(viét ngan gon la PubSub) diing dé phan phdi cic
thong diép do luong dugc tip hgp tu cac nut cam
bién va dudc dua t6i nhiing ting dung chuyén sau cu
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thé. Giao thiic MQTT (Message Queuing Telemetry
Transport) [2] 1a trién khai dugc st dung phd bién
nhét ctia m6 hinh PubSub trong ngit canh IoT néi
chung va trong ngii canh cia céng nghé Mady tdi
May (M2M) néi riéng. V6i MQTT thong diép dudc
glii va diéu hudng béi cac chi dé (topics) chit khong
phai béi cac mdy chii. Mot thach thic dbi véi su
két hop gitta MQTT va IoT d6 1a kha ning cung
clp dich vu véi ning luc quan ly tai nguyén dong
(tai nguyén s€ dudc cung ting hoac giai phong dua
trén nhu cau thuc t&). BSi vy rat can thiét d€ dinh
nghia khdi niém "chii d& co dan" c6 thé xi ly diéu
khién cdc két ndi mot cich téi uu. DE dinh nghia
ra cidc ngudng co dian ma cdc may chi mdi gidi
MQTT c6 thé hd trg trong thuc tién, rat can thiét
dé thuc hién cic bai ki€ém tra hiéu ning MQTT.

Trong bai bdo nay, ching t6i thyc hién nhiing
cong viéc sau: (1) gidi thiéu MQTTBench, mot
cong cu kiém thit cho phép thuc hién rit nhiéu cic
bai kiém tra hiéu ning MQTT; (2) cung cip mot
cach tiép can dé phan tich két qua théng ké bing
cich so sanh cic dinh nghia ly thuyét cia MQTT dé
tim ra céc ngudng co din MQTT. Phan con lai cla
bai bdo dudc sap xép nhu sau: Sau khi néu ra cic
nghién ctu ¢6 lién quan t6i céng viéc clia ching
t6i ¢ Phan II, kién triic va cac thanh phan clia cong
cu chiing toi phat trién dudc mo ta chi tiét trong
Phan III. Phan IV md ta cdc thi nghiém mang tinh
hop 1é héa va trao ddi vé nhitng két qua cé dudgc tir
céc kich ban khac nhau tuong dng véi cdc trién khai
thuc tién trong ngit cdnh IoT. Sau cuing, bai bdo két
luan va dua ra nhitng nghién ctiu tiém ning tuong
lai trong Phan V.
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II. CAC NGHIEN CUU LIEN QUAN

Mang luéi lién mach va linh hoat ctia cic d6i
tuong thudng ngay sé trd thanh mién ting dung quan
trong cho truyén thong dua trén Internet, véi tam
nhin huéng vé IoT. Hiéu ning ctia nhiing hé thong
M2M la mét nhan té quan trong, dic biét v6i nhiing
yéu cau thdi gian thuc. Trong mot vai hé M2M viéc
st dung pin va ning lugng hiéu qua 12 mot mdi quan
tam 16n vi du nhu trong mang cam bién khong day.
Tuy nhién thiét 14p mot moi trudng danh gia hiéu
ning cho hé théng M2M rét phiic tap va kh4 thach
thic d6i véi 1ap trinh vién. B&i vdy nhu cau vé mot
cong cu hiéu qué va than thién cho kiém thi MQTT
1a cip thiét va dudi day 1a mot vai nghién citu c6
lién quan ti cach tiép can cia ching toi.

Durkop di tién hanh nhiing thi nghiém d€ so sanh
3 giao thiic M2M la CoAP, MQTT va OPC UA ¢6
lién quan dén co ché giao van clia chiing d€ danh gia
thdi gian truyén va phan tich nhiing tiém niing cho
t6i uu hoéa [10]. Bing cach st dung nhiing thanh
phan trung gian (middleware), mdt nhém nghién
ctfu tl trudng Dai hoc qudc gia Singapore da thuc
hién nhiing thi nghiém danh gid hiéu ning cua
MQTT va CoAP véi cac dai lugng vé do tré dau
cudi va tiéu thu bing thong [11]. Mot sb it cong
ty nghién cttu nhu Ekito va Scalagent [12], [13] da
tién hanh viéc do kiém MQTT. Tuy nhién, nhiing
cong ty nay da st dung ma ngudn ty phét trién cta
riéng ho d€ 1am nhiing viéc nay.

C6 mot vai cong cu do ki€ém phd bién nhu JMeter,
CLIF Server, Tsung, hay Gatling. Chiing déu dudc
thiét ké d€ dé dang st dung v6i kha ning bao tri
va hiéu ning cao. Giébng nhu MQTTBench, ching
cung cAp mdt nén tang cho phép thuc hién cic bai
test vé tai cho mot vai ki€u mdy chii va c6 kha ning
gia 1ap cdc bai test hiéu ning. Nhung ddi véi cic
giao thic chuyén nhin théng diép st dung hang
doi, tit ca nhitng cong cu nay chi hd tr¢ JMS. Chi
c6 mot cong cu dé thuc hién do kiém MQTT trén
Internet 1a SmartBear [14], nhung né khong phai 1a
ma ngudn mé va chi do kiém dugc mot vai chic
nang co ban cia giao thitc MQTT. Trong gidi han
kién thiic ctia chiing t6i, hién nay khong c6 cong
cu ma ngudén md nao do kiém MQTT cho céc ting
dung IoT trén mdi trudng ddm may. Bing viéc phat
trién trinh cim MQTTBench, ching toi da lap diy
khoang tréng ton tai trong thé gi6i IoT vé mot cong
cu do kiém linh hoat cho giao thiic dugc st dung
phd bién 12 MQTT. MQTTBench dudc phét trién
md rong tit JMeter, bdi vay tit ca ngudi st dung
JMeter c6 thé trdi nghiém viéc do kiém ca JMS va
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Hinh 1: Kién tric phin mém tSng thé cia MQT-
TBench

MQTT véi cong cu quen thudc cta ho. Thém vao
do6, nhitng nhém nghién ctu khac nhau c6 mdt cong
cu dung chung, than thién, va linh hoat d€ dénh gia
day dd cdc khia canh cia MQTT. Nhu mot hé qua,
s& dé dang hon khi so sanh cdc két qua ti cdc nhém
nay vGi nhau.

III. MQTTBENCH

MQTTBench ! 12 mot nén tang kiém thit MQTT
phan tan cho nhiing dng dung MQTT tuan theo
nhiing nguyén ly chinh ctia kién tric dua trén thanh
phan. N6 dugc thiét ké d€ tai st dung nhitng thanh
phan dung sin (COTS: component-off-the-shelf) va
két hop chiing lai mot cach linh hoat. B&i vy, 16i
cia MQTTBench dudc git gon nhe véi nhiing hoat
dong cua API dugc don gian héa nhu 1a nhiing
diém neo d€ gan thém trinh cim (plug-in) cu thé
t6i nhiing thanh phan dung sn. Hinh 1 chi ra kién
triic phan mém t&ng thé cia MQTTBench bao gom
su két hop ctia mot vai mo dun.

A. API ciia Nén Tdng Kiém Thit Hiéu Ndng

API ctia nén tang kiém thit hiéu ning dudc trién
khai trén Java d€ tao va cheén cic hd so tai vao
nhiing hé théng khic nhau va d€ do ludng hiéu
ning. Ban dau né dugc thiét ké dé kiém thit MQTT
trong nhiing tng dung IoT nhung da dugc md rong
d€ bao gdm nhiing chic ning kiém thir khic nifa.
Chiing t6i da phat trién mot trinh cim cho md dun
nay dé€ gan vao hé thdng Apache JMeter [3], mot
phan mém do ki€ém ma ngudén mé hd trg tinh ning
di chuyén gon nhe mot céch tu nhién. JMeter cung
clp kha ning thuc hién cac bai test v6i tai 16n va
c6 thé test hiéu niing véi nhiéu kiéu dich vu va giao
thic khac nhau (vi du nhu Web - HTTP, HTTPS,
SOAP, FTP, Database v6i JDBC, Message-Oriented
Middleware véi JMS). N6 ciing hd trg xd 1y da
ludng d€ ting téc cho nhiing bai test. Nhitng phan
mém canh tranh cia JMeter c6 thé néi dén CLIF

Thttps://github.com/fimocode/mqttbench
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Server [8] hay Gatling [9]. Tuy nhién, chiing déu
thiéu mot bo cheén tdi cho giao thic MQTT néi
riéng va day chinh 12 diém déng gép clia ching toi
mudn gi6i thiéu trong bai bao nay.

TAm quan trong clia giao thic MQTT trong thé
gidi IoT cling ngang nhu cuia giao thitc HTTP trong
thé giGi Web. Thuc vay, ching ta da c6 nhiing cong
cu rit manh mé cho viéc do ki€ém HTTP, nhiing gi
chiing ta thiéu 12 mot cong cu manh tuong tu dé do
ki€ém MQTT.

B. API ciia Trinh Khdch MQTT cho Cd Bén Xudt
Bdn va Ddng Ky

Chiing t6i da phat trién giao dién cho cong cu
bén phia khach dua trén ci giao dién do hoa (GUI)
va dong 1énh (CLI) dudc cung cip bsi JMeter. Bdi
vi cdc ting dung 12 khong gidng nhau, kich ban test
ctia mdi ing dung phai dugc tuy chinh d€ do ludng
hiéu ning luu lugng ctia thé gidi thuc [6]. Chiing ta
6 thé ding giao dién GUI dé phat trién céc trudng
hop test va st dung giao dién CLI d€ thuc hién cic
bai test thuc su.

Mo dun MQTT bén mdy khach gdm 2 phan: mot
bd Xuét ban dai dién cho mdy khach gtii dit liéu
t6i nhiing chi dé trong mdy chii méi gidi, va mot
bd Pang ky dai dién cho may khach nhan dir liéu
tif mdy chii méi gi6i tuong dng véi nhiing chii dé
cu thé ma bo Ping ky d6 da thué bao.

V6i bo Xuat ban MQTT, chiing ta c6 thé thuc
hién rit nhiéu nhiing kich ban test nhd vao céc tiiy
chon da dang ctia né, nhd vdy ma tit ca khia canh
clia giao thiic c¢6 thé duge danh gia. Bo Xuit ban
gdm 4 mo6 dun nhd: Thong tin két ndi, Ma héa, Tuy
chon va Noi dung. M6 dun "Thong tin két nbi" cho
phép nhap vao dinh danh may khach va mét tap hop
clia cdc chi dé ma chiing ta mudn xuét ban téi. N6
ciing cung cip kha ning xdc thuc, xéa phién (mdy
chii khong nhé mdy khach ciia né sau khi ngat két
ndi) va hai chién lugc xuit ban khac nhau: Ngau
nhién (Random) hoac Luan phién (Round Robin).
Véi chién Iuge ngiu nhién, mdy khach xuit ban di
liéu t6i nhitng chi dé ngiu nhién trong vong tip
hop cdc chii @& da nhap, ngudc lai, véi chién lugc
luan phién, mdy khach xuit ban dif liéu t6i nhiing
chii dé véi tan suit bang nhau va theo thi ty xoay
vong. M6 dun "Ma héa" cho phép gtii thong diép
duéi cac dang nhu khong dugc ma hoa, nhi phan,
base64, binhex va viin ban thd véi nhiéu kiéu nén
khéc nhau. M6 dun "Tuy chon" cung cip kha ning
gti thong diép duy tri va khong duy tri, thém nhan
thdi gian hodc chudi sb t6i thong diép. N6 cho phép

diéu khién ba cip do ctia chit lugng dich vu: Nhiéu
nhét mot 1an (0), It nhat mot 1an (1), va Chinh xdc
diing mot 1an (2). M6 dun "Noi dung" cung cip 4
kiéu thong diép dé€ dudc xuét ban: mot doan vin
ban, mot gid tri dudc tao ra nam trong mdt khoang
ty bién, mot gia tri ¢ dinh, hoic mot mang kicu
byte ngau nhién. Bén kiéu nay clia thong diép thich
ting v6i rat nhiéu cac kich ban test khic nhau, tir
nhiing kiéu test don giin nhu giti mot doan vin ban
t6i nhitng kich ban test phic tap hon nhu nhiing
thong diép dai dién dit liéu cdm bién dugc gti véi
dung lugng nhd nhung véi s lugng 16n.

Bo bing ky MQTT bao gdm hai m6 dun nhd:
Thong tin két ndi va Tay chon cung cip nhiing
thudc tinh giébng nhau cho két néi cta bén Xuét
ban va Pang ky. FuseSource API cho trinh khach
MQTT 2 ciing dudc st dung bdi vi né cung cip API
theo gidy phép ASL 2.0 (Apache Software License)
va n6 c6 thé thuc hién dugc viéc tu dong tai két ndi
t6i may chu MQTT va khoi phuc lai nhitng phién
két ndi phia mdy khach néu mét dién trén mang
ludi xay ra.

IV. DANH GIA
A. Méi Truong Kiém Thit

Dit liéu IoT gia 1ap dugc tao ra bing cach céu
hinh md dun "Noi dung" bén bd xuit ban MQTT.
Trong céc thi nghiém nay, cac bo xuit ban MQTT
dong vai tro ctia cdc thiét bi cita ngd (gateway) giita
cdc cam bién IoT va cdc mdy chii ing dung trong
mdi truong dam may. DU li€u nay sau khi di qua
qua céc thiét bi clia ngd sé dugc dua t6i cic mdy
chi moi giéi MQTT. Moi trudng dam may dugc su
dung trong cac thi nghiém la Windows Azure véi
gidy phép st dung 32 CPU. Dich vu méy 4o (VM)
cia Azure c6 kha ning cung cip tii nguyén dién
toan co din theo nhu cau. Mot mdy 4o Azure 1a
mot mdy chd trén ddm may ma ching ta cu hinh
va duy tri tuong ting v6i nhu cau st dung. Trong
cdc bai test ctia ching to6i, mi VM déu dugc cai
dit hé diéu hanh Ubuntu 16.04 LTS va cic VMs
nay dudc trién khai chung trén mot mang Ao.

Chung t6i da st dung Mosquitto [5] v6i vai tro
la mot mdy chi moi giéi MQTT. Mosquitto 1a mot
mdy chii méi gidi MQTT mién phi trién khai giao
thic MQTT 3.1. Mosquitto cung cip ciu hinh ban
dau co ban vi vy sau khi cai dit n6 phai dugc ciu
hinh tity bién cho nhiing chiic ning tuong Ging ma
chiing ta mudn do kiém. Nhu da dé cap & Phan II,

Zhttps://github.com/fusesource/mqtt-client
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Hinh 2: Kich ban cé nhiéu bd Xuét ban - Khong
c6 bo Pang ky

hién gio khong c6 cong cu mid ngudn md nao do
ki€m MQTT cho cic tng dung IoT trén méi trudng
ddam may. Vi vdy ching t6i xy dung cac kich ban
test khdc nhau chay trén MQTTBench d€ hop 1&
héa vé mit chiic ning ctia cong cu nay.

B. Kich Bdn

Trong nhiing thi nghiém cta chiing t6i, c6 75 ké
hoach test da dugc tao ra dai dién it nhat 56.25 gio
thi nghiém trén ddm may Azure. Sau day la 3 kich
ban test dai dién cho cdc kiéu chuyén biét ciia giao
thic MQTT.

1) Nhiéu bé Xudt bdn - Khong cé bo Pdng ky:
Kich ban nay trién khai trudng hop c6 rat nhiéu bo
Xuét ban san xuit di liéu ma khong c6 su ton tai
clia mot bd Ping ky nao dé tidu thu dit liéu. N6
phan tich chi phi clia viéc xuét ban dugc st dung
cho kich ban tht hai duéi day (xem Hinh 2).

2) Nhiéu bo Xudt bdn - Mét bé Pdng ky: Kich
ban niy trién khai nhiéu bd Xuat ban v6i chi mot
bo Ding ky. Piéu niy tuong dng v6i trudng hop
c6 su tham gia v6i s6 lugng 16n clia cac cadm bién
hoic ngudén ddam déng (crowdsourcing) vi du nhu
cac dién thoai di dong thong minh. Trong trudng
hgp nay céc dit liéu do dugc gii t6i chi mot hé
théng IT trung tim duy nhAt.

3) Mot bo Xudt bdn - Nhiéu bé Pdng ky: Kich
ban nay sit dung mot bo Xuit ban va mot sd luong
16n cic bo Ding ky. Diéu nay tuong tGing vdi truong
hgp dang ky nhin thong bao thoi gian thuc duge gii
di bdi mot hé théng IT trung tAm ctia mot sb luong
16n dién thoai di dong thong minh (xem Hinh 4).

Pé dat dugc mot sé luong 16n may khich song
song, MQTTBench dugc st dung theo cach phéan
tan, tifc 1a mot mdy chii chinh (master) diéu khién
bén mdy chd phu (slave) va tit cd ching déu la
may chi MQTTBench. Két qué test dudc phuc hoi
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Hinh 3: Kich ban cé nhiéu bd Xuit ban - Chi c6
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Hinh 4: Kich ban c6 mot bd Xuit ban - Nhiéu bd
bang ky

dé€ thdng ké bdi nhiing bd tdng hop MQTTBench.
Céic ma kich ban dang Bash dugc cai dit dé do
ludng cdc dai lugng do trén tit cd cdc mdy tham
gia vao kich ban test. Chiing dudc cai dit trong mdi
may dé diéu khién Sysstat [4] tif xa qua SSH.

C. Két Qud va Thdo Ludn

Trong phan nay, chiing t6i thdo luan chi tiét vé
két qua ctia hai kich ban test 12 "Nhiéu bo Xuit ban
- Khong c6 bd Ping ky" va "Nhiéu bo Xuét ban
- Chi ¢6 mét bd Pang ky". Kich ban con lai dugc
lugc bd do gidi han khong gian ctia bai bao nay.

1) Nhiéu bo Xudt bdn - Khéng c6 bé Pdng ky:
Hinh 5 chi ra mét vi du trong trudng hgp c¢6 1 may
chi chinh (12 thyc thé mdy 40 Azure ma A3 c6 ciu
hinh véi 4 16i, CPU 1.6GHz va 7GB RAM), 4 mady
chii phu (v6i ciing cAu hinh nhu mdy chi chinh),
1 mdy chi moéi giéi Mosquitto (A2, 2 16i, CPU
1.6GHz, 3.5 GB RAM). S6 lugng ctia ludng trong
mdi mdy chii phu 13 2100. Mdi ludng thuc hién 5
két ndi, bsi vy tong s6 két ndi 13 42000. Dong
chit "2100.0.false" c6 nghia l1a sd lugng ludng cia
mdi mdy chi phu 1a 2100 véi chit luong dich vu
la 0 va tir "false" ngam chi rang thong diép khong
phai kiéu duy tri. Nhin vio do thi chiing ta c6 thé
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Hinh 5: Tai CPU va bd nhé st dung ctia mdy chii mdi gi6i MQTT trong kich ban Nhiéu bo Xuit ban -

Khong ¢6 bd Pang ky

két luan rang v6i 3 cap do cia chat luong dich vu
(QoS):
o May chii méi gidi Mosquitto tiéu thu CPU theo
thd tu: QoS 0 > QoS 1 =~ QoS 2.
e May chi moi gidi Mosquitto tiéu thu bd nhd
theo thu tu: QoS 0 > QoS 1 > QoS 2.

Diéu nay dugc giai thich bing cich dinh nghia
vé QoS trong MQTT. Véi QoS 0, bo Xuét ban giii
cac thong diép ma khong phai dgi sy xac nhan tu
phia mdy chii moi gidi, thong diép gti di v6i s
luong 16n nhit dong nghia véi viéc mdy chi moi
gi6i phéi xir Iy nhanh nhit va béi vay tiéu thu CPU
12 16n nhét. Mit khéc, véi QoS 1 va 2, d6 thi &n
dinh hon, sb lugng thong diép glii di 6n dinh hon
bdi vay két qua dang tin ciy hon. Chiing ta ciing
tim ra cdc diém bdo hoa (tai dinh dd thi) va st
dung ching d€ thiét 1ap cic ngudng ra quyét dinh
cho cdc ¢d6 mdy thuc hién viéc co dan tai nguyén
nhu dugc md ta trong [7].

2) Nhiéu bé Xudt bdn - Chi c¢6 mot bo
Ddng ky: Trong Hinh 6, dong cht "2100.0.false-
Sub.1.0.false" chi ra s& lugng ctia ludng trén mdi
may chi phu 13 2100 véi chit lugng dich vu 13 0. Tir
"false" ngam chi rang thong diép khong phai kiéu
duy tri. "Sub" 1a bo Ding ky v6i chét luong dich
vu clia bo ndy 12 0 va tham s6 x6a phién dugc chi
ra la "false".

Nhin vao dd thi, ching ta nhn ra ring trong kich
ban "Nhiéu bo Xuit ban - Chi c6 mot bd Ping ky",
may chi moi gidi Mosquitto phai xi ly nhiéu hon
dé gtii thong diép t6i bd Ding ky c6 thué bao nhiing

thong diép nay. BGi vdy ca hai dai lugng tdi CPU
va bo nhé dudc tiéu thy nhiéu hon khi so sanh véi
kich ban "Nhiéu by Xuit ban - Khong c6 bd Ding
ky". Trong ca hai kich ban, QoS 2 dem lai nhiing
két qua tin ciy hon ca va nhitng d6 thi ctia cip do
QoS nay 6n dinh hon hin. D thi tai CPU chi ra
cuing xu huéng véi dd thi b nhé va bdi vay bi lugc
bo d€ tiét kiém khong gian bai bdo.

V. KET LUAN

Pién todn dam may dang ngay cang trd nén phd
bién va quan trong. Trong cudc cich mang vé IT
ndy, viéc tim hiéu vé giao thic MQTT la dic biét
can thiét bdi vi né 1am ting hiéu ning clia cdc ting
dung IoT gitip két ndi hang ty cic thiét bi lai véi
nhau & mot miic do ching ta chua tiing thiy. Péng
g6p clia ching t6i 12 sy phat trién MQTTBech, mot
cong cu dé& do kiém giao thiic MQTT c6 thé dudc
st dung trén nhilng may chi moi giéi méi nhat.
Bing cach st dung MQTTBench, ching t6i da gia
lap thanh cong mot trudng hop vdi 42000 két ndi
MQTT t6i mot may chi méi giéi Mosquitto st dung
chi 7 mdy 4o trén nén tang dién toan ddm may
Windows Azure. Két qua cho thdy MQTTBench
hoan toan hiéu qua va phit hdp véi nhu cau do kiém
giao thiic MQTT véi ca nhiing bai test hi€u ning
va bai test vé tai 16n dé€ tim ra di€ém bao hoa cho
cic ¢ mdy diéu khién co dan. Diéu nay sé gitip
diéu khién va kiém sodt s6 lugng va hiéu ning cia
cdc mdy chi méi giéi MQTT ca vé mit cung ting
va diéu chinh t6i vu khi can.
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