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Designing and Implementing a Low-Code SCADA for

Smart Manufacturing
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Department of Electronic Engineering, Southern Taiwan University of Science and Technology

Abstract

The SCADA system is responsible for integrating the production information of an entire factory, which is
the first step to enter smart manufacturing. To build up the system, existing development methods require the
integration of multiple technologies, such as programming, database, and Ul design. This research implemented
a Low-code SCADA development system by combining the OPC UA standard and the display interface of
common data types. In this system, the display elements were pre-built as modular icons. Through the data
definition of OPC UA, we came to know the meaning of each data item. When developing SCADA, the
developer can simply drag the pre-built icons onto the canvas and bind with data to complete quickly. In
practice, this system can reduce the time and labor costs required by actual SCADA development.
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Level4 _— iahi "
Level 4 Business Planning 4 - Eslablishing the basic plant schedule -
o production, material use, delivery, and
ERP & Logistics shipping. Determining inventory levels.
, . R Time Frame
/ Level3 \ Months, weeks, days
/ evel = S
/ \
/ MES \ Level 3 3 - Work flow / recipe control to produce the
/ \ Manufacturing desired end products. Maintaining records
and optimizing the production process.
Level 2 ime Frame
SCADA Days, shifts, hours, minutes, seconds
Leveld Level 2 2 - Monitoring, supervisory control and i
evel 1 automated control of the production process |
Automation ) ! Time Frame i
g:ttc::)l :;U '2:'2“"';"? Hours, minutes, seconds, subseconds ;
ni A
Level 0 Level 1 1 - Sensing the production process, |
Sensors and actuators bl ol |
[ Level 0 0 - The actual production process i
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OPC UA Rl &2
v MonitoredItems: Array of MonitoredItemNotification
ArraySize: 5
v [@]: MonitoredItemNotification
ClientHandle: 1
v Value: DataValue
» EncodingMask: @x0f, has value, has statuscode, has source timestamp, has server timestamp
» Value: Variant
» StatusCode: ©x00000480 [Good]
SourceTimestamp: Aug 17, 2020 17:04:00.000000000 &ICiEAERSM)
ServerTimestamp: Aug 17, 2020 17:04:04.001000000 &1LiZA4ER3ME
v [1]: MonitoredItemNotification
ClientHandle: 1
v Value: DataValue
» EncodingMask: 0x@d, has value, has source timestamp, has server timestamp
» Value: Variant
SourceTimestamp: Aug 17, 2020 17:04:01.000000000 &JHiEAERSR
ServerTimestamp: Aug 17, 2020 17:04:04.001000000 &IriZ4ER3M
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1F OPC UA 1y » aJ L% LDS (local discovery server) g1 LDS-ME ( local discovery server with
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OPC UA Built-in Types

ID Name Description

1 Boolean A two-state logical value (true or false).

2 SByte An integer value between —128 and 127 inclusive.

3 Byte An integer value between 0 and 255 inclusive.

4 Int16 An integer value between —32 768 and 32 767 inclusive.

5 Uintl6 An integer value between 0 and 65 535 inclusive.

6 Int32 An integer value between —2 147 483 648 and 2 147 483 647 inclusive.

7 Uint32 An integer value between 0 and 4 294 967 295 inclusive.

8 Int64 An integer value between —9223372036854775808 and 9223372036854775807
inclusive.

9 Ulint64 An integer value between 0 and 18 446 744 073 709 551 615 inclusive.

10  Float An IEEE single precision (32 bit) floating point value.

11 Double An IEEE double precision (64 bit) floating point value.

12 String A sequence of Unicode characters.

13  DateTime An instance in time.

14  Guid A 16-byte value that can be used as a globally unique identifier.

15  ByteString A sequence of octets.

16  XmlElement An XML element.

17 Nodeld An identifier for a node in the address space of an OPC UA Server.

18  ExpandedNodeld A Nodeld that allows the namespace URI to be specified instead of an index.

19  StatusCode A numeric identifier for an error or condition that is associated with a value or an
operation.

20  QualifiedName A name qualified by a namespace.

21  LocalizedText Human readable text with an optional locale identifier.

22 ExtensionObject ~ Astructure that contains an application specific data type that may not be
recognized by the receiver.

23 DataValue A data value with an associated status code and timestamps.

24 Variant A union of all of the types specified above.

25  Diagnosticinfo A structure that contains detailed error and diagnostic information associated with a

StatusCode.

® 31 ID 1 RAith{E - ID 2 2 9 Ry AFEIRERVEEE > ID 10 B 11 Ry R [FIREREAY RS > 2RV
S BRSO > 1D 12 B 15 B ERIERER 0 1D 13 BIERT - HoAth % Bkl s B A R EE AR - 1]
Plap e izl - NI EARSEGT E X LIBIE ~ 307 ~ fidk ~ RiiE il 23R 5 =Ua - mAEARE
HIEHERER K - AT DAGRRE P LEE R - A aseyy MBER 5! s it P 2 SR BT B DA T &R 5
M -

ELEER T o HHY SCADA fi B Tt (i FHHY/Z#F (Integer and Float) - DIE—8{EH S » £X
R orHyEc s DEN g B TR - MRS AZHAGEE - /£ SCADA | NAZRGSEAERSIIHE - AL
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