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Abstract

In this paper, we propose the protocol for construction of smart factory. The proposed protocol for construction of
smart factory consists of an OPC UA Server/Client, a technology of TSN realtime communication, a NTP & PTP time
synchronization protocol, a FieldBus protocol and conversion module, a technology of saving data for data transmit
latency and synchronization protocol. OPC UA server/client is a system integration protocol which makes interface
industrial hardware device and supports standardization which allows in all around area and also in not independent from
any platform. A technology of TSN realtime communication provides an high sensitive time management and control
technology in a way of sharing specific time between devices in the field of high speed network. NTP & PTP time
synchronization protocol supports IEEE1588 standardization. A fieldbus protocol and conversion module provide an
extendable connectivity by converting industrial protocol to OPC. A technology of saving data for data transmit latency
and synchronization protocol provide a resolution function for a loss and latency of data. Results from testing agencies
to assess the performance of proposed protocol for construction of smart factory, response time was 0.1367ms,
synchronization time was 0.404ms, quantity of concurrent access was 100ea, quantity of interacting protocol was bea,
data saving and synchronization was 1,000 nodes. It produced the same result as the world's highest level.
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1. OPC UA Server/Client

OPC UA Z2EZS AME3sle] ZY%
o|A &2 5HA FAo] 7bsstal Z
oﬂ __r'-éﬂg o]—x%xqo] EA Uﬂ7}‘4%
7] W&ol Industry 4.09] 7+d& 9

Table. 1. OPC UA Function ltem & Specification.
= 1. OPC UA F#&st53} AR

No Item

Specification
Part 1 : Concepts
Part 2 : Security Model
Part 3 : Address Space Model
1 Core Specification Parts Part 4 : Services
Part 5 : Information Model
Part 6 : Service Mapping
Part 7 : Profiles
Part 8 : Data Access
Part 9 : Alarms and Conditions
Part 10 : Programs
Part 11 : Historical Access
Part 12 : Discovery
Part 13 : Aggregates

2 | Access Type Specification Parts

3 | Utility Type Specification Parts

o] S % 19 A
2 s Aot

a9 12 73" OPC UA9] A £ YERY
i St

Vendor Specific Extensions

Specifications of Information Models IEC, ISA,

o EDDL, ..

of other Organisations

OPC Information

: o - . ﬂ Model
OPC UA Base Services | 0 Base Services
Transport OPC UA Data Model
OPC UA BaSis
Webservice / OPC UA Binary I Modeling Rules I ﬂ

Fig. 1. Hierarchical Structure of OPC UA Platform.
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Fig. 2. Time Synchronization Flow.
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Fig. 4. Types of Protocols Supported.
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Fig. 6. Test Configuration Environment.
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Table 2. Result of Certificate of Accreditation Agency
T 2. SQAUAMEHAMM Zt

AL
Evaluation Item . .
(Performance Specifications) Wi Brlgiion Resl
Response Time ms 0.1367
Synchronization Time ms 0.404
Concurrent Access ea 100
Interacting Protocol ea 5
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