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Horizontal Integration between Cyber Physical System
Based on Industry 4.0 and Manufacture Execution
Systems through Middleware Building

Dae—Geun Kim*, Man—Gon Park'"

ABSTRACT

Recently, Industry 4.0 (next generation industrial revolution) designed by Germany to retain initiative
in manufacturing business is actively studied. Goal of Industry 4.0 is 'Smart factory’ which manages
progress of production, supply logistics and services. To achieve the goal, we can construct value creation
and new business model by integrating organically with production management systems which is existing
and cyber—-physical systems, Internet of Things, Services Internet and sensor, etc. However, if integration
with production management systems does not work effectively by adding and developing new
technologies, It does not have performance. Hence, in this research, we will analysis Industry 4.0 which
is possible for small quantity batch production and one of the light and flexible manufacturing systems,
and based on this, we will suggest methodology to horizontally integrate with production management

systems.
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Fig. 1. Industry 4.0 and Smart Factories as part of the
Internet of Things and Services,
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Table 1. Core sensor technology in 7 areas [11]

Type Description
RF radar sensor, 10cm class ultrasonic sensors, current sensors for electric automobile, radar
Automobile sensor system, visible / infrared sensors, 6-axis inertial sensor automotive, automotive
compression sensor, high pressure sensors and SoC, non-dedicated machine image sensor and
SAW gyroscope, etc.
Mobile Microphone sensor, 10-shaft combo sensor, pressure sensor, temperature sensor, smart TV
operation sensor, MEMS sound sensor and temperature sensor array, etc.
Robot Gyro sensors, attitude / position sensor, PIR sensor, touch sensor, human robot interface, image
recognition and tactile sensor and power sensor, etc.
Security Video / audio sensor, retina sensor, image analysis algorithm, fingerprint sensor, infrared image

sensor, smart sound sensor and infrared thermal imaging image sensor, etc.

Bio / Medical
diagnostic, etc.

Fast genetic diagnosis systems, NanoFET biosensor, vital signs detection system, hemoglobin
sensors, bio-sensors, metabolic sensor, magnetic sensor body and gas sensor for disease

Environment

High-speed image sensor module, water quality sensor system, environment, nano-sensing
detectors, micro GC, carbon dioxide detection system, environmental sensors nanostructures,
composite measure atmospheric gases, CMOS optical sensor, harmful environmental
monitoring sensors and optical sensors for toxic gases, etc.

USN flow sensors, angular rate sensor module, magnetic inductive current sensor,
USN formaldehyde sensor, power equipment deterioration diagnostic system, network power meter
sensor, power cable monitoring and surface and cutting area monitoring sensor, etc.
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Table 2, Production procedure of CPS knowledge base

- Knowledge Base ~ e Autonomous Control Manager TN
/ \ / \
Strategy Table / (ﬂze\) " Plan \
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‘ Cyber Physical System

Fig. 2. Administrator who controls based on knowledge
base autonomically,
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Step Section Production Production Details
1 Fault Analvsis Fault Table Cyber or physical environment/name of
y component/name of error
. Fault Event name of error/cause of error/event of error/result of

2 Fault Event Definition Table error event
3 Fault Modeling Fault Tree cause of error/event of error/result of error

. . . name of error state/constraints(threshold information
4 Faulty State Interpretation | Constraint Table which identifies error state)
5 Maneuver Decision Strategy Table name of error state/countermeasure for error

state/destination for implementing adjusting strategy
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Fig. 3. Non—Blocking I/O Algorithm,
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Fig. 5. Integrated structure between cyber—physical system and managing production system,

Table 3. MES matching table structure

Section Component DB division

Save location

Factor value

. . name
Physical environment

Cyber environment/ DB name
(oracle,mssql etc)

name of table, field

CPS data value

Table 4, CPS collection table structure

Section Component

Name of event

Factor value

Cyber environment/

. . name
Physical environment

Name of event which
causes factor value

CPS data value
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Fig. 6. Non—Blocking
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In the Case of loT Program Registration

In the Case of loT Program Completion
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