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ABSTRACT

We are currently able to share not only the information from humans but a so the data from connected things on the
Internet. We are getting close to 10T era because of progress of Information Communication Technology. Therefore,
theways of datatransfer are offered between things to things. One of typical way isthe HTTP protocol. However, The
field of Internet of Things platforms requires more fast and more stable communication protocol to handle massive
data. The system supporting HTTP protocol, there is a problem of transmission efficiency in arelatively large header
compared to data. also HTTP protocol system overload situations and the problem of data compatibility happens due
to each standard of many organizations. Thus, To solve these problems, | suggest the data collection solution based on
MQTT protocol for the operation of the stable loT platforms.
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Fig. 2 Publish/Subscribe structure
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2.1.2. Topic Format
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Table. 1 MQTT Header Message Format
Bt [7[6]5]4] 3 2 [ 1 0
MQTT control
byte 1 Packet type DUPflag| QoSlevel | RETAIN
olof1]1] x [x[x] x
byte 2 Remaining Length

2.1.4. QoS (Qudlity of Service)
MQTT= w1 Helo) digt A=A 2L 9lato]
341 2] QoS(Quality of Service) & X|gHcH6].

QoS 0

Client MQTT Broker Client

QoS 1

MQTT Broker Client

QoS 2

MQTT Broker

PUBLISH

Fig. 4 Packet transfer mode according to the QoS value
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Table. 2 QoS Message Format
QoSvalue | Bit2 | Bitl Description
0 0 0 At most once delivery
1 0 1 At least once delivery
2 1 0 Exactly once delivery
- 1 1 Reserved - must not be used
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Table. 3 Comparison of Mosquitto and RabbitMQ

Feature Mosguitto | RabbitMQ
Lightweight program (@) X
To support avariety of protocols X (@)
Three levels of QoS support (@) X
Wildcard support O (@)
Support for clustering X (@)
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Topic

Action, Condition, Vaue?] 37}1x]2] Z-& A
2 ARESI

El & O
=1

33.Hlo|E] 7 AlAH 735

tlolE 2 A AlLE FES sk glom,
Ha7 g AES}F 7MLk ISN, IAN, IBS, Data Server,
Push Server +@of| tjgh A A& 71538k ch

331 B2 HAE

broker= th2 A8l Blsl el okl 2
Z4LAE 83 4 9l Mosquitto MQTT brokerS A}
SRtk AR RO O R 4F tyno]lof ARg-St
c AWE Aol mosquitto
Algygte}, 19 99f 72 1883 7| EiL
t}.

o

= A
EsF

[ C¥windowstsystem32wemd exe - mosquitto -v

‘Hdeve lopment shmosqu i tto>nosquitto -v

B 4oj| A T H3l= vte} ZHo] Publisher2} Subscriber
= 19 83} o] 7]1E# © & “|ocation/devicel D/sensor

733

461645137 mosquitto version 1.4.5 (build date 08/11/2015 14:34:52.97) starting
Topic Option Meaning 461645137: Using default config.
- — N 461645137 Opening ipv6 listen socket on port 1863,
Location X Location information of the ISN and IAN 461645137: Opening ipvd |isten socket on port 1883,
DeviceD X | Uniqueidentifier of theISN and IAN Fig. 9 Mosquitto Broker Execution screen
Sensor Type| X ISN or IAN
Subject | X | Subject of ddfa o]% Th2 AWME 3L o &, mosguitto_sub - h IP
Action O | Theoperation of IAN . - .
e P b ~t /topic & Y3l IP 42 =415 topico| 2k
ndition IAN operating conditions = . -
A2] djo|E]E Subscribe 314 Ht) E o2 AWM=
vaue | O |Vaueof detailed data A HloTE 3 A et E HE A

o] A mosquitto_pub -h IP -t /topic - m “test” & 9]
ShH g IP F40] topico 2 “test" T HAXE
Publishatc},



H=HE S =

A O] Bl aEl 2 27 9 QoA o]o] AXw
YESIzo] QAo Gl A9 95 Yol N 1P} £
£2 %5}0] go]elS Publisha}#| L} Subscribesh= 2
o] 7hssiet.

3.3.2. 749 ISN, IAN &

ISN3} IANZ= 2177} o}l 7FAFO] SN} IANS
Asto] Hloly 3 £F4S AATTh 1SN 9Foll A
Av8 3t o] ¥l Publish RS -3-&3to] -7 ISN
= Java Al &8 AE T2 RS ARESke] 130f 7F
W Eolal Topico] 20~24%9] &% ZHS IBSE
Publishgttt, o]uj] Topic £ “laboratory/node001/I SN/
temp’ o] = g2 AEATh 1 102 vl K] 2] Al
Q1S 9I3t 7] 2 gl AEo|h,

IAN-& MQTT Client®] 52 gfjof &}7] wj&of &
=9 BES X F|of sir} B =FojAE= Nodejs &
7oA npmé] MQTT &2 &-8513ith IBSOA=
ISNOA E4HolEE FAlskAY Cliente] 232
dlolE 7 A = $lE o IANS Aof}7] 13t topicel
E£4 Hlo]g & Publilshglt}. o] TopicS Subscribes)il
U= AN tﬂolEi% FAISEAL HAIR] =41 o[ HIE uf

o] il 52 sl Aol o] ElE S2A 11T
]

D Weve | opment shmosquittosmosguitto_pub.exe -h localhost -t Jtonic -n "test”
@ CHwindowssystem324cmd exe - mosquitto_sub.exe -h localhost -t /topic
D:fdevelopment snosaul ttoxmosoultto_sub.exe —h localhost -t /topic

test

Fig. 10 Publish/Subscribe test using Mosquitto Broker
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Fig. 11 Data table structure of 10T Device
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Table. 5 Scenario

Testtime | Sensingdata | Interva of increase | Hold Time
(second) (count) (second) (second)
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Fig. 15 HTTP Node Web Server throughput graph
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Table. 6 Performance Test Summary Table

MQTT MQTT
A Mosguitto | Mosquitto | HTTP Node
Division Broker Broker Web Server
(QoS0) (QoS1)
The number of the
processed sensor 186,916 13,210 6,663
data(count)
Mini mum response 0 16 13
time(ms)
Maximum
response time(ms) 1,621 4,718 5,674
Avergge response 4 664 1,790
time(ms)
Error rate(%) 0.00 0.00 0.00
throughput
(The number of 4,301.7 351.9 176.8
jobs/sec)
Processing data
si76(KB/se) 0.00 0.00 25.04
Data limits(count) 500 500 700
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