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4.1 IIFES2019 demonstration system overview
Visualize insight into manufacturing with KPIs(SMKL)

Hub ShennEt Improve Engineering environment (AML)
KPI Calculation |_‘ KEI Model
Li Puncher
. e Conveyor
Client Controller
IT-PC : Edge PC MELSEC PLC
(Integarates g e Omron PLC ' | Puncher
4/\ EdgechSS) i “—— Conveyor
MES/MOM Line information management . Emulated
Demonstration * Edgecross Management Shell Control fIII-lCtIO.n production line
-OPC UA Client (OPC UA Server) * Production line control
- KPI 3D simulator (ladder)
(Visual Component) *PLCopen (FB)
FDT

Fig.6 Overall system physical design
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4.1 IIFES2019 demonstration system overview
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Fig.9 Line information view integrated with OPC UA on edge PC
(Edgecross Management Shell)
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4.1 IIFES2019 demonstration system overview

Availability: F Performance: 1 Quality: '
15.1% 97.4% 92.75% OEE:
N | N 13.64%
Planned
quantity

Each machine operation time ratio
Line Loader:40.94%

| Puncher a:20.05% | Good quantity
Puncher b:39.01%

w

Figl0. KPI example information view by APRISO on client PC
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) (3)Analyzing KPIs:
4.2 SMKL use case demonstration (IIFES2019) Propose effective and accurate
Level d: /Kimprovements to management
Optimizing
(A e ..
Level ¢ (2)Visualizing KPIs:
Analyzing ) Production, quality, maintenance,
~_environment, delivery date, etc.
N
Level b: | | -
Visualizing ﬁl )Collecting KPIs:
Level a A Collect KPI data from sensor and
Co?l\;ectitg I/O using international industrial
- \standardization technology y
Maturity Level I: Level 2: Level 3: Level 4:
anagement Installation Work Factory Supply Chain
or Worker -station
Fig.4 Use Case of SMKL Source: IAF booth at IIFES2019 in Tokyo

~J s
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4.3 SMKL use case evaluation (IIFES2019)

“Background of attending the seminar” “What is the feedback after the seminar”
Pt QUESTION 4 S QUESTION 7
. ntendato
6% solve the issue Intendto participate Etc. No plans
19% in our activity 14% 59%
8%

Intend to have a

Feel curious for Intendto deep discussion

our proposal use KPlIs at the booth
52% 23% 19%

Fig. 11 Questionnaire about the proposal
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F S5.SMKLTECHNOLOGY map

Level d- Al N
Optimizing .
Level ¢: Edge computing Cloud
Analyzing ) Services
Level b: Controller, HMI, Solutions,
Severo: IT tools, Engineering tools...
Visualizing
(
Level a: Security,
Collecting Sensors, Networks, 5G Eco solutions
Mﬁturilty Level I: Level 2: Level 3: Level 4:
eve : -
Management Installation Wo'rk Factory Supply Chain
Level or Worker -station

Fig.12 SMKL Technology Map
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))) 6. SMKL use case Evaluation related
INF with MBSE

“KPls based on SMKL" is used as seamless system model on MBSE approach
—> Efficient SM production line based on sustainable architecture throughout whole

lifecycle can be achieved Table.1 KPIs (IS0 22400) Categories
Letter Definition of the Categories KPIs(ISO
22400) No.
i " 1 Efficiency indicators 1-9
Conflr.m requure_ment of stakeholder P |Qnatigmiisie 1018
Function analysis 3 | Capacity indicators 19-22
Confirm exclusive items 4 | Environmental indicators 23 -26
@Conce pt ®S M KL Define goal 5 | Inventory management indicators 2732
definition V[ 8 S | Example of SMKL use case 6 | Maintenance indicators 33 -35
Define “Table.1 KPIs (ISO 22400) Categories”
Level d: Al
: : Optimizing Cloud,
. ( Edge computing Services
= _ Level c:
@[_ogica| @ Define lifecycle Analyzing
: . . Defin e system bounda rv — Controller, I:IMI, .Solutions,
des lgn Va I [d at| on 5 i P = Visualizing IT tools, Engineering tools... .
Divide logical function, extract logical element and Security,
behavior Level a T l Eco solutions
Collecting 2 g
@Ph ical @ Introduce verification system e.g. simulation vty — PP B B
yS|Ca Example of SMKL use case < ement Installation Work Factory Supply
desi Verificatin Define “Fig.11 SMKL Technology Map” Lo | CrWotker | siaton chain
esign erificatl B B Fig.12 SMKL Technology Map

— [ Visualize insight into manufacturing with KPIs(SMKL) |
: Hub Ethecriét [1mprove Engineering environment (AML)|

Network and database design and verification ‘ e _

Controller and sensor design and implementation

SILS(Software In the Loop Simulator), HILS(Hardware In the

Loop Simulator), MBD(Model Based Design) implementation

Example of SMKL use case

Define “Fig.6 Overall system physical design”

MELSEC PLC
Omron PLC

Client PC Edge PC
(Integarates

Edgecross)

LR

Line information management
+Edgecross Management Shell
(OPC UA Server)
*3D simulator
(Visual Component)
“FDT

Emulated
production line

MES/MOM

Demonstration Control function

*Production line control
(ladder)
*PLCopen (FB)

=OPC UA Client
*KPI

Fig.6 Overall system physical design
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