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UML-based PLC Ladder Logic Design and Automatic
Generation of Ladder Code

Kwan Hee Han* and Jun Woo Park**

ABSTRACT

There are two main problems in the current PLC ladder programming practices: First, currently there
are no widely adopted systematic design methods to deal with PLC based control systems in the shop
floor. So, the control logic design phase is usually omitted in current PLC programming development
life cycle. Second, PLC ladder logic provides only microscopic view of system processes. As a result, it
is difficult for FA engineers to have overall perspectives about the interaction of system components
intuitively during the verification step of logic errors. To solve these problems, this paper proposed
object-oriented design and automatic generation method of PLC ladder logic. Based on the proposed
method, the computer software to assist the automatic ladder logic generation is also developed.
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1. Ladder logic design using UML activity diagram }
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2. Automatic generation of PLC ladder code }
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3. Logic error verification using 1/O port simulation ]
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Fig. 1. Automatic generation procedure of PLC ladder
code.
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Fig. 2. Comparison of LD with AD for control flow.
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Fig. 6. Mapping between AD and LD elements.
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Fig. 10. Transformation of join-precedent complex type.
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=NOT on)) THEN (Low_Memory=set).
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and. Low Memory=NOT set)) THEN (Extract
Cyd=on).
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