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B8 Vision of Industry Data society on Manufacturing VI

* Industry does not create Supplier Portable | Financial
value without data network. ' oy o Lcontanerigy
* Industry deals with Deep rBIEI Cyber ’L
Data on trustworthiness. B = containeiry
» Data trade between firms Smart L Physi_cal’L
needs contracts one by one.  Manufacturing i containei gy
o _ _ Unit (SMU) ' Hyper
» Peer-to-peer distribution is as @ Connection
basis of data transactions. Server (HCS)
. . \
« Semantic gaps are filled by ™ [hcs |
loose (soft) standards.
T Customer
DCs/Retallers
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B The History of Connected Industries Open Framework |V

« March 2018, Round table with the minister of METI, and the CIOF
Report was published by Connected Industries WG of METI.

» March 2019, Project for a deliverable of CIOF PoC with FUNAC,
Mitsubishi Electronics, DMG MORI and HITACHI, supported by METI

* December 2019 to February 2022, CIOF Project of enabling
technologies on Data empowered manufacturing with DMG MORI,
JTEKT, Mitsubishi Electronics, Business Engineering Corporation,
Yasukawa Electronics,
SCSK and ApstoWeb
supported by METI.

* April 2022, CIOF
services will be
launched by IVI and

CIOF partners. sanns vans g O e Iy
X2 e i 3
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B Use case categories of CIOF IVI

Category 1
ApstoWeb

Intellectual property management of

data including manufacturing know-how DMG MORI

Category 2

High value-added management JTEKT

through quality data management

Category 3 b - e n -
g ’ MITSUBISHI

Issue of strengthening competitiveness
of connected SMEs AN ELECTRIC

Edge data collection and distributed
value sharing with Al YAS I(AWA
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B Achievement through CIOF by DIMIG MORI VI

1. Develop External I/F that enables JOB«1 creation, acquisition and deletion
With special API, operators can input/output the condition of machines on shopfloor and working progress.
[shopfloor] order machines JOB creation/deletion

[client] manage/have access to a log - it is one of CIOF features
2. Expanse of applicable machines
[2020] a single CELOS(*Z) machine (*1) “JOB” is a set of data necessary for production such as NC programs.

(*2) “CELOS” is DMG MORI’s operation system for machine tools.

[2021] multiple CELOS machines
[2022] multiple CELOS/non-CELOS machines

3. Link with all data for machining including measurement data

D
Production _ Production instruction &* ﬂ-
management | "design process NC programs R T T ”‘r
database -create NC programs Operation manual receive a production instruction
. i
-make an operation manual setup the machine ”
‘ -instruct production -debug NC programs

-mass-produce
-receive production result -measure

y -control quality j -report production result i
Operator A _

Production result

Measurement data
PLATFORM A NC programs PLATFORM B

(production management system) (machine tool internal system)
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B Quality data sharing among supply chain by JTEKT

<GOAL> build a relationship of trust
by distributing high-quality data that
supports Japanese manufacturing
quality and technological capabilities,
then create opportunities for ordering
between all related companies.
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B Connected SME solutions by

MITSUBISHI
ELECTRIC

and 0-€N-g VI

CIOF has realized a secure, process-

/CIOF

Solution
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/iy
N
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Business
Process -  Suppliers
Device
Purchase ’ Receive
Material » Material
Prepgration Preparation
Inspection > Inspection
completed completed
MaXerial Material
Delivered > Delivered
Material receipti« Material receipt
Start < Start
Production Production
Production 4 Production
completed comnleted
Shipped i« Shipped
A\ 4
Received P> Received
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Plannlng
Download
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LA TFORM

change-flexible solution that visualizes the
work progress of the entire supply chain.

survics I NE
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¥
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B CIOF File Transfer Application by YASKAWA IVI

Exchange data for predictive maintenance

1) Equipment Data ~File Transfer APP~ Data Analysis Site

| T
| |
. . . . . CIOF ' !
Time-series data including equipment  / i |_.Re5§itva}ng_i_,@ |
operation data and sensor data N N Module i pata Dt
. . .. g 1 nalysis
Dat 1
measuring the equipment condition T Dt @ System
. . I |Model Dat
The equipment data (csv files) saved & i Module |y 22 I [
in the sending folder are sent = % I
automatically according to schedule S| e |3
defined with CIOF calendar =l i rFile Transfer APP:1 Factory Site
=1 & i ! Equipment
- O o | Dat '
2) Learning Model Data 2 5 ] Sending |
: L 4 Module : Data =
The analysis result data including > HCT (e ECU | e I
. . . I Dat . [ i
parameter list for configuration of a \ | ) L keceiving Fﬁgijerftfo'?,”
failure sign detection system 1 Module 1 1 —. | Syeem
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B Edgee Al Model Analysis with CIOF system SIGSIC IV

[ ®Alarm ]

Al Model Al Model

AE Sensor

H Notification Data

: Conversion ] . Dropbox

: : (Cloud) :

5 cdge s ' ; | |
: e Server : T .
: (%Z?gcrgg:‘y ; : E% . [ ®Data Analysis ]

: [ ol Model ] : AI Model Collection \ 5 7 S
B (A mplemen . - .

[ @Collect Data J @Browsing AT Model [ @AI Model Upload ] S— |
‘ j ®Download falkon ‘

5 ' ' nry '

Press Macine

®Agreement
Application

. . : Alignment
Alignment Terminal .

l ®AI Model send ]
[ ®AI Model receive ]

.
AI Model URL : AI Model URL

Manufacturing (AI Model User) i IOF Systen‘i AI Model Provider

@Agreement
Approval

l ®AI Model send I

< - ’
\[ ®AI Model URL path ]

A

Al Model URL

CIOF absorbs the differences between the data from each machine and share the data to applications.
Also falkonry is aiming at sharing “models” made by Al engines through CIOF to decrease the human resources of making model. 11
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B CIOF Architecture IV

Registration

Enterprise -
" |Framework Framework
Edge Hyper_ Authorization Control Administrator
Control Connection Hyper Server
Unit Terminal Dictionary
_ Server
Service Hyper > Hyper Domain
imple- Connection Connection 8 Administrator
mentation Manager Server
Enterprise {/ ; : Enterprise Enterprise e _
: | nte'rp.rlse
_ Hyper ! Hyper : HCM || ECU HCM || ECU Administrator
ran;?;”ger Connection I Connection i
? Manager B Terminal I ol | < et TS
v . 1
ettt !
, Site (in F/W) Implementation D '
! engineer Hyper_ ! E Edge : HCS transmits the trading data to another HCS or a subordinate
1| Service g Connection o Control : HCT, which exists one or more on the Internet
1 . 3 1 2 1
! Implg- Teiiilhial E ! s | HDS manages common, individual and external dictionaries, and
' [ mentation \\ ’/ dispatch 1] L H | queries, registers, updates, and deletes them.
1 - ! !
E SerVICe Edge Edge : E Service E HC?M manages dictionary registration.and trading contract regi.stration
! |mplg— : Control Controller i ! imple- ! using a user interface. Also, checks history and requests certificates.
E mentation Unit Unit E E mentation | ! HCT serves as a point of contact with the outside when sending and
"""""""""""""""""""""""""""""" : receiving data, and centrally manages security and traceability.
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B How to develop a controller of CIOF IVI

Provided by CIOF > Provided by CIOF partners > Application
software
Hyper Hyper : Service
Connection Conr)llgction : Edge Control Unit : : imple-
Server Terminal /[/' SDK J mentation
APls of HCT Provided and Supported by CIOF
No |endpoint . ldescription _______ |method |
/hct/api/v2/controller Put the current controller’s status PUT
/hct/api/v2/service_implementations  Get the profile of the service implementations GET
/hct/api/v2/service_implementations  Put the status of the service implementations PUT
/hct/api/v2/data_implementations Get the profile of data implementations GET
/hct/apilv2/data_implementations Put the status of the data implementations PUT
"4 /hct/apilv2/trade_contracts Get the content of trade contracts GET
/hct/apilv2/calendars Get the calendar definitions GET
"l /het/apilv2/messages Get trade data as messages GET
"% /hct/apilv2/messages Post the trade data according to the contract POST
/hct/api/v2/requests Get request parameters to create or delete GET
/hct/api/v2/requests Post request parameters to create or delete POST
/hct/api/v2/service_record Post service records of data usage or delete POST
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B8 Dictionary control system for interoperability

A common dictionary is used to g Ald-X  Common ST 0@ @
associate data and service terms dictionary uma:tIl
between different terminals. It is Catena-X

: Platformer
registered by a platform company PSLX 4.0 IEC 613604
or a standards organization. - . Dictionary

Area
Fact Stage

v Component property
An individual dictionary is Individual Concern [Logic |
defined using the contents of dictionary — Work | A Speration
data and services that are IVRA :|
|mplement_ed mplependently In — Activity | Ontol Ogy ——
each terminal site. | Organization |

Goal Information Event

An external dictionary is created Factory (User) Material Condition
by a provider of an application or t
device. The contents are Loose (soft) standard External SEH
imported and used as an definitions allow to dictionary «—
individual dictionary. adjust to the real Solution provider = |
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B Protocols of data transactions and contracting

IV

Data transaction phase

Contract creation phase

PUSH
=g d - JERTy I
data IOFOdUC@f consumer contract issuer
"""""""""""""""" ! requeSt ]
| type=create mapping
PULL @
=
4,
data producer consumer O issuer
request ---coooooooL . _
type=delete i (HCS) repOI’t ; deleted pUb“Sh !
2 @-—--gzz 5 R [ron
producer s ™~ consumer .
Pub-sub model |
for producers
report used Collect model !
for consumers
il O G . T
(HCS)  consumer

0—C=9—-C=29—0

mapplng
request
< > | HCM :
accept .
recipient
request
< > | HCM : @
accept recipient
"""""""""""" ' mapping
subscribe M @
h > | HCM :
accept t.
‘\Ubscrlbe mappmg
accept @
--------------- - [rem| @
&0
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B Procedure of making a contract between companies
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B Management of data usage and description control

contract from the list
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B Coming services of data value networking VI

Service menu 2022 2023 2024

v'Data transfer service

v’ Contract broker service
v'Common dictionary service
v'Usage certification service

v External dictionary service
v'Contract integration service
v'Data usage billing service
v'Dictionary translation service

OO0O0O00 0 e e
ONONON N N I M
0000000
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B Summary of CIOF features VI

v Essential types of data trade contract are illustrated

v'Data profiles are defined by common/individual dictionary
v'Semantic interoperability can be managed granularly
v'Service profiles are generated by the actual implementation
v'Data usage and delete action can be certified

v'Easy start without system development and integration
v'Industry data is encrypted and not stored on the Internet
v'Distributed architecture can be cooperated with others
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CIOF

Connected Industries Open Framework
Powered by Industrial Value Chain Initiative

Thank you !
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