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Trends and Application of Motion Control System with Industry 4.0
Communications
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T 40— KHESHE o R A SCHE 1148 OPC UA (Open Platform Communications Unified Architecture) f2

MQTT(Message Queuing Telemetry Transport) [iteE B Aif & ¥V R 7 BT 5 2 i a1l 2 40
T8RS -

Abstract : The fourth industrial revolution has been taking place in recent years. Germany has proposed the
concept of Industry 4.0 by importing digitization and visualization into manufacturing systems with information
technology, and thus the solution of Cyber-Physical System (CPS) has been promoted to create a smart factory.
Domestic and foreign enterprises have invested in equipment automation, CPS system and the development of
factory intelligence. Although the Internet becomes more important in industrial automation, the lack of unified
communication standard makes the information integrating an obstacle for Industry 4.0. Therefore, the newest
communication protocol OPC UA and MQTT will be introduced in this article and these protocols will be
combined with an robotic arm and motion control system.
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B T RSB F SN AL - 1M AR P72 5 Ak and Presence Protoco) » DDS(Data Distribution
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Wit LA R R - R0 AT 1 04 [ oy g P I 1 288 flo - ELREHEER T HEA A A YRS AN B E
HEE AT E - B RGBT R bR HIThRE 251 - FE R E R R D Hysf - Er]

Il

8 A4 4341




DlE—P R AR A HE R (AROHIEs ) AV ESEH

FEilEESEETH N RETE - AR
RIS ANTAN ME4ETE T IhAE - Hit H AT 3R
PRIVTEIEE S > fl & HMI B¢ SCADA 5 T ik
FYRER - BHIERS FR & 3 BRI & A1 TR
B BRI S R ESICRREERA ZIRE -

BEAMERE BRI T - B R BRI AL
A% %478 (Distributed Control System, DCS) {87
F|_E S RIT RS SR B A

WD B8 (5 B R O A 2 TR B 38 R S 1Y 2 2R
IH - E ST AN E B AT AR -

PRI 7 202 1 — AR A L Y i R I AR B R A [
HEIERG IR =~ MRy &L AR -

A FEy R =86 - BB ==
Efi714H OPC UA B MQTT HY 38 =R 5 flir 8 H A 3
FUTERTESL - SFIUEH B S OPC UA B MQTT
HIFE R & B - 54 & Tt e bl A i 38 2
) 422 ] gk =0 J&E (Motion Control Command Library,
MCCL) FUESZERIEF - fE AR B 2
ENGE LG

OPC UA

1. OPC UA 75 58l #H

OPC UA (Y & f&& ®] DL 3B i F* 1987 >
Microsoft # 1 T & £& &k} A2 # (Dynamic Data
Exchange, DDE) #f&f\##%] > DDE #H =30 B RS
#7720 0 BB (R A JE FHAZ X mT DABh AR AT &R}
ZH 2 1990 4 > Microsoft 5 DDE (% E{& % Affi 1)
s Elgr Al (Object Linking and Embedding,
OLE) » iE\BE S TEIEES - (B ST
WSF -~ B - R EEEE L EERMEA - E
FI® OLE HYZRREE 85 - DL R I DIips
FER T N BB RV RS - T A Z 1R 3
COM(Component Object Model)/DCOM(Distributed
COM) Fefiif - A& I T3 BB LEsE R A —
{E4h —HY AR - WU R R e S
L 5 1 A R B BERP ARV BB BN AR = - (1A%
BERNEAER B TENS I ENEES

FE R EERS TS

FEAE 1995 405 - DU H B BA FI4HRE—{E /)N

4H - {{c#% OLE £ COM/DCOM F i il & — {1 F i

T2 B B{EERAFHL (Data access, DA) Y il 5H

&1 > BE R T 58 OPC(OLE for process control)

HYEERRE - BE/NHIR BB T OPC 1.0 R

T OPC HEi<p gy -

OPC i# =R M & 0y & 0 & iR 5 &
(Interoperability) #11Z % {k (Standardization) Y fif
78 > 17533 Client/Server HY J7 =X 2K 2 B & RHE i
Pt AAE % 5 FH e 2 B35 (A S 8% OPC K5 i BV mT g
S HRE 0 K RS Rt~ SRE S 1E
Ji7d ~ SCADA Kz HMI iz s (£ /2 11 B8 & 3 R
H [ _E TR AV RIECR - Y OPC /255 —(E
RETRF B B LB B SR A S T R S Y AR
A SR FEFRIE (R dies - Atk OPC fEa%
i B P A B B LG (L B P o <2 B0 Sy -
KL 2SR % > OPC BESNRNINET 25tk DL
58 DA #i# - KF OPC BT iE 75 KB - 2 i aH
(Open Platform Communication) ©

2006 4 » OPC %< & ¥ OPC HYLIRE R & ik
— {18 " $5 f Y ik 75 25 5 (Service-Oriented) =18 >
Hll % OPC UA » OPC UA jihiZ T OPC ERHFHIH
§ii (OPC DA) ~ EESZERUSEE (OPC HA) ~ #iE
E(FHEL (OPC A&E) Fl1% % 1ihi#k (OPC Security)
FIhEE o WA HENE EAEITIIREAYERE - OPC UA
(9B A ZE A B 1 P o A R 4R Y OPC »
OPC UA HLLT 5 THfES ©
(1) BERBIE 4 —M  OPC UA B R IR A 1Y

OPC #i#i (DA~ A&E-HA- fi% -~ WiHE
BHRREA ) TR S - MRt T —20
SEELAN TEREZE ] (Address Space) FIRRFSHEAY »

fe B R E BV E A BE LS — J7 ZUEHI
IR -

(2) #E e mENMEAE © OPC UA &5 a] DL 8 (T a] i
aHIE (Port) #EFTERIHY il - i E 4 OPC
B RS TK S EEE B H R - &
BRI AT LUE XML 5 i ig =t 0
A5 P 2 e 2 A B dE AR 1T e - B4 TCP
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Industry Standards Information Models
(Companion Specifications: FDI, PLCopen, ISA95, VDMA ...)

Information Models

E Information Access (Services)

5

é (Prot(;l;l;)alnsl\/rl);)pr:)ings) Data Model
B [ 1 OPC UA EA4EH#

HTTPS * AMQP Al MQTT % -

(3) FI5EME  OPC UA HYsEr S S RF T 241158
P WY T SRR E A H B IR B DIEE - (S
FF&r OPC UA SRS 28 5 7] DL E 20t e 3
HESERR - OPC UA HUREBEBEAI T FG AR E R
G P R FE A T LA S - RIS &Y
A -

(4) =427 AR OPC UA MHEEHAREE 25 1 14
22 A > 454E OPC UA HYJE R B 0 E AT
OPC UA 224175 - OPC-UA £ X.509 /&35
Kerberos & M HE B ET S5 -
et R N IESE L N Gl r e e
& -

(5) 532 : OPC UA WY JE FFE XA B FER 5
PRI RFEIESE 2% » FHMEARAY OPC 25
J* Microsoft HYFZfiT#ET TS » {15 OPC HYJE
HE S AETE Windows Za 4t [ ##1T > [ OPC
UA B 7 & M #6 2 %1 Linux ~ Unix ~ Mac 2§ 3¢

2. OPC UA i@afth

OPC UA At )7 U TT E R Eia - 56

— T8 Ry 125 8 F 7 Ui (Clients) B2 (5] il 25 Uiis (Server)

10 s A4 4341

HYZEHE A P Ui 1) ] AR 28 3% 2% — {8 Request > {d]
K #8 B2 UL E Request 1% 2 4 5 ¥ JE Y Response [1]
P 5 55 T Ry B 3 (Publish) B1ET R
(Subscribe) FIREEE - &L {71 & HEAT BRI BLER S
ik o BB MEERHERE B - 1k OPC UA
RE# 2 B2 A EIR AR a2 - (SR S s
ERAY T MEFIRCRAE SIS B R AVEETT -
1E Client/Server f23,7" » OPC UA & EFE{F|R
3R LAY AR AR - S OB R [EI A A P 2
YRR ENIRTES © S5—J7H > EEAVE RS TT
HH& MR BT E R » BUE A OPC UA NEHYE
% - BUELRERYZE - OPC UA At B BiF R
HE (Discovery) » FH = Ui 2 25 Fij 1 2 {5] R 28 Ui 72
FHVE RGERE LR TS - & P P Uy B ] Al 285 vt 28
RN ] 5 Eh AT - BUSE ks b EE FWFH
AR I A B SRR A 35 .38 OPC UA I P
EH PRI R FIRY R S T E RS - 55—
J5 i » OPC UA th $f #f Publish/ Subscribe 7% &
SHAFEHEAT BRI -
B T B MH A E RV a7 E S » OPC UA 55
—{EFF R R (R T M R AT SEM: - PR
OPC falf#sHy T 2 INAE B B & & s i F1 B8
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OPC Server OPC Client
( Network @
. OPC Server OPC Server
Combined
component .
Server Interface Client Interface
Communicate
OPC O_PC ] between servers
Server Client Client Interface Server Interface

B 2 OPC UA Client/Server &%

Ml FREAR RS S A SRS - e Sh R E AR RN
W& H P AN OPC UA ik F i &okHE
iy PR AR AR AG 1 - T RIE Y R ERHE
e S PR ). 78 O S EURR @ 2 T b i P R R
R8RS -

Ry B I o A #R B E Y 3 R 4 - OPC UA
HEF A AL G g 2 B Al R 40 B {5 B L i B
K 0 F 2 TR AT BT A R i A B R A 38
5t 22 6% - H A OPC UA A 37 % XML/Text ~ UA
Binary {1 JSON ={E&RH4RM% > K& OPC UATCP -
HTTPS * AMQP #1 Web Sockets PUF&E#E777E

£ OPC UA #H&iZefE % » F—(E OPC UA %
SN FTELE 2 A P im R E R ES - B P i (e AR
75 O] [F) R % 3 % AR BRI 2 4h > OPC UA HIfE
FA ] DA A i A (R AR 2R A 30 4y R A M T3 5
B Y F = i 2 eI Ak 28 B8 > 75 t3% Client/
Server FIRCE H EATHM: - OPC UA FY 240 EAR 41
I 2 Fir7r > OPC UA 7 H2 (3t 5] i 25 81 {a] i 25 1 2
o7 ErtEg A b —(EER S g
P PR A e TR R R el iR s 2 fI R L i
i Peer-to-Peer Y7 X ACHAE R » FEERH ARG T LA
FAROETEERS -
3. OPC UA Pub/Sub Model

1£ Publish/Subscribe 4 &l b » F F i B (5] Al
25 K & DA Request fil Response [y 77 = H 17 # 1T

B AR AT L - T 2 &S EHUE L 1 o RO
(Message-Oriented Middleware, MOM) - zf & %
{9 e T UE 72— EER B A S S » 2
HEER S AR IE M f B B E ThRE - AT A3
fii % (Publisher) B 5T i & (Subscriber) 7~ 38 3 41
B HLIVELE - BB R E L 2B E m
FriREs  BHRIGETRIEFTETRIAVIH E 258 -
Rl g BT B8 2 R B RRBi & BRI R
TS o SE IR S R ED K IEE
W o Ry T RS SR 2 TTHYER] » OPC UA K
Publish/Subscribe 5 o YRR S = i /M 0BG 70
TR
(1) Broker-less * FI] FH 4GRS A B HEAL A il S5
FfP P ECRE R A - R YRR DAY
TGS RS A 4R TR - BIANET R B Blas
=& T s F UDP 17 7€ {8 28 60 AR 222 150 26 Rl
% (Multicast) °
(2) Broker-based * & 22 [ {7 $ G Bl Ay Hr A
(Broker) » 57 Bl B 2 ffi & 7 1B AR AR BV ERUE foh
JE A1 AMQP Ei/& MQTT i Broker A {TE&EEHAC
» AT A Y ERUE & 96 3% 1% 2 Broker FRFERY
751 > A LA 3 8 (Topic) & 43 sHEAVER] - 1T
Broker RIFEMHEETRIZ I TE TR - EFMAVEHE
RIS TRIEE TR T RE A &R -
4.0PC UA Client/Server Z2f%
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OPCUA Client OPCUA Server
Address Space
Communication Communication T =
~
Stack Send service Stack /// View \\ i~}
requests / U -
form client \ ) Ob]ect
Request Request \ p
Message Message N R
. ~_ _Z §
H Received || || || 7 ™~ "—~—__" = e Object
= —_ responses —
S &~ form server =9 $
= - Response Response f
= 5 Message Message ) =D .
= g L .
; 5 5 Object
T wn o
@) = - ~ .@ L
v 5 ) y View > Kf_j
\ + — .
5 & Send 2l ) Object
% = publishing S |\ )]
% fff’queliﬁs ST e N ]
t i —_——Ir - s '
Publish omee Publish N
i
Message Message >
Received
Notification _
Notify form Server Notify = ﬁ
oti o
Message 1 | Message Subscribtion H

[® 3 OPC UA Server/Client Z2¥

OPC UA Server/Client 1Y Z2 7 411 & 3 FT 7w »
H b Client 42/ 51 & Client Application ~ OPC UA
Communication Stack * OPC UA Client API © Client-
Application ¥ % E # Client 1 HYTHEE - B T
FEHUCHITORESL - BEFEHTY / MERERS T E
HEZE8] (AddressSpace) #EAYETBIAIET RS BITIELL
% ; OPC UA Client API A'E i OPC UA HyimzH%
il EEFIEEUL SR B OPC UA Server YR 7555 3k
EA[0|7 - OPC UA flfik sy E P aE NYITE ¢
(1) HHV)F (Real Objects) - (AE—(HEFPIT: >
H AT 48 OPC UA f{a] e 25 Y i I #E 1T B0k
SH 5 o BIAILL Objects & Fet& = AR FE BIOH]
ERININREE 28 - OPC UA {alfikes B m &8 ph itk
Objects SEHI H ATAREEIE - SC2HEH HAh
HIESHITHRE S
(2) FEHEZEH] (Address Space) T Hl 22 [ & 2% ([
EfikE (Node) - Eikh EZZ I RERYMA
o9 FH P i T D25 38 £ ke e 1 R A5 A4 D300 B
ZE [ NV EREL - MEEUSAHBARY E A28 It
SN P A TR ATE Z (a2 A B R B LA

12 mmAF 4341

% > BT DU L (5] A 5 2 4R B BV BE HUAS R4
1 -
(3) HIFRELE (View) : RFELLZER PHITHE
AL AL — (B2 (R > H T ZRRE R IR
BB E L 22 R R AU HURERR - 38 FH P AR
FRHURT E HVERB AR - (ERIAGSEE H m i i
& B E k2= AV EREL - E 2R RN ] E 2
Z(Em R EE -
B2t oC(f (Monitored Ttem) © ¥ fEFE fE 2= [HIHY
ffiR - PR EEIREREARAE AR - EEIE2
HEBEB SRR EERNER  (FEEE
& T R AR 55 5P 5 RIBHE 7% 22 S 4Ry FH s
& BeIAR 1% (Subscriptions) * AR & Affi{E] Az ez YRR
EEEGHIH PG o [Ek S R ]
ZCHH P& 2% Publish Messages #E{THIY ©
5.0PC UA Ehl-22f5]

E HE 22 [ B OPC UA 1 BB AV & If
E B PRt — (e Ay 7 A R E I 28 2R Y45 H
Pt > (e 230V ThaE Y Fay SRS A
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Ob.] ect Object ObjectType
References References
HasTypeDefinition » HasComponent
HasComponent HasComponent
HasComponent
Variable Method
3 y
Variable Method
References References
HasTypeDefinition HasTypeDefinition
Data Change P - Event
Notifycations Attributes Attributes Notifycations
Read/Write VariableType Method Type Invoke
— ———
Attributes <l Liy Attributes
Value Value
& 4 OPC UA ¥ifi4EidE

FEHRZEEAVEE P EE > HPEa8E  HEE
o FHERENE o EEHEE-A - AlZE
WY AR A2 S ERY T AT DUE RS ~ S
R RN ES % o YR E & B 8 (Variables) F177
7% (Methods) » BRI RF R FTA IS8
AR E RV  DURERUHIES RHET+
B RAEEIRAE - HRAEIIHE - MITE
rp ] E 20 E RIS Reset 1 Open/Close HYZHEE

&7 B (Node) £y & Hl 2% ] o o B A HY B AT
T ZE AN A TR Z U NP 2
W BE Bt Ry BB 7% R —(E
Vi & B 2% (e B R - B BERY B RE HIE IE 32
F£ Information Model Ht - (G2 EREHY AL A TE S A
Object ~ ObjectType ~ Variable * Method % 2 > [If
At AT DLUE 1T 8 22 BB BURE - PLAR RO ES
o %71 By TemperatureSensorType ° [B 4 /2 £ Bi i
SHEVEAZERE - BRIV P RS DU W E 3R -
(1) B 1 (Attributes) © FIACHEIZLERERS > FH = U A LA

%1% Read/Write ~ Query ~ 5T FR RIS 5 T
7 XIEBENEE - BEREET 1d- %
il ~ THRERUIATERHAIRE -

(2) 27 (References) : F/GiREELEfIRE ~ FEIHIRA T -
ReferenceType FZRF R EiRLE 2 /IR (%
WSRETE A 25 THIR B » IRMTEETE A 5
SourceNode > §i%h B R Fy TargetNode * [ i %5
A HIEfEE B 7 6] HAEfF{E —7d& ReferenceType ©

6.VDMA-OPC UA Information Model for Robotic

Bt 7% OPC UA DUAEE ALY 88 5RO s figg i 1

NEEE AR 2 M ER G B R E - (=

FH 7 & {1 Jig 75 v] DL E ET Information Model /Y

BRI BYE—-FESTREAE R &N

Information Model %518 » [A] 1 222 75 2 31 ¥ A [F]

(Y FH REI - 5% 5T — B 48 2K JE 78 Information

Model ° Fft DATE Bk (45 545 S5 & & (VDMA)

Bl OPC E & #ET A » N EEPEH 2406 E

—% Information Model £ » Hrf B2 ] 240

20195 H 13



SRR EeE

3% 4.0 RN S 240 FE FH Bl 25

MotionDeviceSystem Type Name

MotionDevices

Controllers

SafetyStatus

| MotionDevice <N=> u

Confroller <N= 1

SafetyStatu <N>

— Name — Name —‘ Name
S ,/‘ ,,/‘l L'ML
— DeviceManual — DeviceManual — Emergem_:y Stop
H § i i Functions
| Identification — Identification — Pratecuw{e Stop
Functions
— ParameterSet — ParameterSet — ParameterSet
— Axes - Components
— PowerTrains — Software
— TaskControls

I8 5 VDMA Robotics Information model

T FETERR N (IR0 B AR B R i 2 P 2
NEE )~ HENEE - HTFE - RIS DU B
&k HI T 45 - B 5 & VDMA Robotic Information
Model Z2##% > £ MotionDeviceSystemType LA | A
MotionDevices ~ Controllers F1 SafetyStatus = {f& 3
TN FEIRE B T SOV E - R -
BN A IREF &

MQTT

LMQTT #RE1 5

MQTT #5177 & &% F-1Y 2 % K MQ Telemetry
Transport > F§ IBM 1Y Andy Stanford-Clark I
Arcom ( ¥R £ Eurotech) 9 Arlen Nipper /7Y 1999 £
0 > MQTT ;2595 IBM Y MQ Z51 2 L FTask
STVESE 4R E > 2011 45 IBM Al Eurotech 2

14 s A4 4341

' E M0 A Eclipse M2M T {E4H%% » I % MQTT
JF 4G TEIR 45 Eclipse Y Paho 512 » 2013 4F IBM
B MQTT 3.1 MiRAAL 45 45 HE L & s AR (2 E 4H 4%
(OASIS) #ETTHEAEAL - FREEEAN 7 MQTT 3.1.1 jt
ARIEFUEE Ry OASIS #2248 - Al 72 2016 4 5 £ ISO
T3 (ISO/IEC PRF 20922) T ypam =@ E
TE #% By Message Queuing Telemetry Transport ©
2. MQTT £l

MQTT 25 A& (Publish)/ ] E (Subscribe)
Zefgn il E - BTG R R R A TR
HERAEE ~ SR DR R AT SERY GRS AT A
BIEEAT L B SR AVEREE T » {19 7R RE R Or aHUS (B IR
HYFTSERE B AE > IS MQTT 1 HTTP(HyperText
Transfer Protocol) & /& > 4EE& 2R R AV EFE - i
J& & fi<5E TCP/IP #E1T & » {H MQTT HYAEEHAE
(Header) fHEZ HTTP B A0/ - BR B+ 4wt
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Fixed header
bit 7 | 6 | 5 | 4 3 2 | 1 0
byte 1 MOQTT Control Packet Type DUP flag Qos level RETAIN
byte 2 Remaining Length
Control Packet Type
Name Value Description
Rservred 0 Rservred
CONNECT 1 Client request to connect to Server
CONNACK 2 Conncct Acknowledgment
PUBLISH 3 Publish message
PUBACK 4 Publish Acknowledgment
PUBREC 5 Publish Received (assured delivery part 1)
PUBREL 6 Publish Release (assured delivery part 2)
PUBCOMP 7 Publish Complete (assured delivery part 3)
SUBSCRIBE 8 Client Subscribe request
SUBACK 9 Subscribe Acknowledgment
UNSUBSCRIBE 10 Client Unsubscribe request
UNSUBACK 11 Unsubscribe Acknowledgment
PINGREQ 12 PING Request
PINGRESP 13 PING Response
DISCONNECT 14 Client is Disconnecting
Rservred 15 Rservred
& 6 MQTT s\l e BRI AE =X

QoS 0 : At most once

m PUBLISH

MQTT Client MQTT Broker

QoS 1 : At least once

PUBLISH (((( j)))
—_
_ PUBACK

MQTT Client MOQTT Broker

4

QoS 2 : exactly once

PUBLISH
PUBREC @( ’@
PUBERL
PUBCOMP
MOTT Client MQTT Broker

1 7 MQTT QoS MEfEMER
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f# 5 2 bytes » ik HRUE T EEPERITHAVE B
A — %E A & E FRBH (Fixed header) @ #& =411 6
Fr > AR EAs 8 G &5 nT K5 (Variable
header) B )% & N % (Payload) » {i% i &l 2 1 45
(Control Packet Type) B AR E Al o DL Figit
FrME(E S MQTT 3 # & {F & M2M LUK ToT 3%
AR AR E © 4% MQTT HYFFEIIREAN T ¢

(1) EALAVERHEIE st SN EN -

(2) WP EEM S H AR E MR IRE -
&R - BEZR M -

(3) ELJ% 3% ffi (Pub)/ 5T B (Sub) 22445 » {H i 21
ERFE=(E AT A (Broker) ~ 5TREI#
(Subscriber) F12&{fi (Publisher) °

(4) s E/&E (Topic) A EEHE - EREBLEHE
(% By UTF-8 4RbSAT 5 -

(5) FEAL=FERESHE (Qualities of service, QoS)
% ] > QoS 0 ¢ H % — X (At most once)
QoS 1 & /b— ¢ (At least once) ~ QoS 2 :
H A — K (Exactly once) ° WIE 7 fir 7w~ » 3%
£ QoS 0 Ff A P R IR — X ERE - I H.
NEEEE > 1 QoS 1 B i 0 3 B 2 /D 1 {8 2%
F— > {#H QoS 3 & HETT VU B T IE %
il - WECREHE —E SR E IR BB E — 2K

i
. *

publish “green” to
topic : LightColor

signal light
sensor

IP | 1XX XXX.XX.XX
Port : 1883

MQTT
Broker

3% 4.0 RN S 240 FE FH Bl 25

RS FEE RIS S - FHF
I BN ETRE T @ 4RI =Y QoS » & Publisher
[7] 3% Subscriber #% fffi 51l B 1Y QoS 7 Z HF >

Subscriber {# & DK QoS U FZEHE. -

(6) {EHENEIREATIRERF » FRZR MQTT £ AR
FHMY RETAIN Flag 8¢5 & True » [H:## Broker
E{REY Publisher AV 1E — SR ELLUCE
€Y QoS B » EH Subscriber 5 FIFHA (R
SN E Y Topic HF > Broker {7 [5] 3% Publisher
Bz ENE -

(7) BH "&1&% = (Last Will & Testament) |
M A EIRR S AV AR 2 TRy - B
FrnBE IR EEEENAEF AR E—E
Y last-will GHUEZ2E5% F 3 -

(8) LoHki% 5 (keepAlive) 5% 7 i A1 Broker 7
TG HY I RS - DA R BN - FHZRER
W B RS BIRUEN - iR AT 4R LR
R -

(9) THEZAYEESEER: Ky 1883 F1 8883 -

3.MQTT £¢flias e

ARAEH MQTT fgrE Ay - 40 8 Fr
7 H 7 Broker E £y Server iy > 8 5 i HAE By
Subscriber Ay sub01 1 sub02 FYETREIZEK » FIaNET

Sub01

PC

mobile device

8 8 MQTT Publish/Subscribe 22
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& 1 £ (Topic) f-&HEH1

i 1

ITRI MMSL/EPCIO/6000/ID 001/Position/x

i 2

ITRI MMSL /EPCIO/6000/+/Position/x

OK : ITRI MMSL /EPCIO/6000/ID 001/Position/x

OK : ITRI MMSL /EPCIO/6000/ID 002/Position/x

OK : ITRI. MMSL /EPCIO/6000/ID_003/Position/x

NOK : ITRI MMSL /EPCIO/4000/ID_002/Position/x

i 3

ITRI_ MMSL /EPCIO/6000/ID_001/#

OK : ITRI_ MMSL /EPCIO/6000/ID_001/Position/y

OK : ITRI MMSL /EPCIO/6000/ID 001/ErrorCode

OK : ITRI._ MMSL /EPCIO/6000/ID_001/EncoderCount/x

NOK * ITRI MMSL/IMP2/ID 001/ Position/z

Be Topic £y “LightColor” » ‘& Broker ## WX E| 5
Publisher Y pub01 ¥%f “LightColor” Fff £ fi 119 &
B > 3l ) sub01 I sub02 #547i “green” HYERE.
It [5] #8 B By Client Ui HY Subscriber A1 Publisher if
NEBHIEE T2 EFZAIE Broker HY F 1%
frHEATERERGERI AT o fh4 Topic HYarAR AItIR
WEZ PR S T IEMEWET B B E -
RV RE T ERENa AR BERT
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