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Manufacturing Paradigms Through The Ages

Volume-Variety-Cost relationship in manufacturing paradigms
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Volume-Variety-Cost relationship in manufacturing paradigms

Source: Definition of a R&I strategy leveraging The combination of IoT & Cloud for DG CONNECT
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Cloud Manufacturing (CMfg) Taxonomy
Relationship between Cloud computing, loT and CMfg
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Today’s Cloud-based IoT landscape: Vertical Silos’issue
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Cloud Manufacturing (CMfg) Taxonomy

Today’s Cloud-based IoT landscape: People may be reluctant to step into the loT arena

Municipal Command
& Control Centex

“ Cloud & Services \J

Signage Ca ’;T
- Major ICT players hand over customer data and are not willing to let the customers have a full end-to-end
control, resulting in user frustration;

< The non-maturity of the loT makes it challenging to develop a clear approach to foster innovation, trust and
ownership of data, while at the same time respecting security and privacy in complex environments.
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The Internet of Things (IoT) brings opportunities to cre-
ate new services and products, reducing costs for societies,
and changing how services are sold and consumed. Despite
this, one of the most critical obstacles are the “vertical silos"
that shape today’s IoT (cf. solid/black arrows in the below
figure). Indeed, such silos constitute a serious impediment
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organisational services due to the lack of interoperability
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L Today’s IoT : Data collected into vertical silos
T L [LE (i.e., pushed to vertical servers)

e = EEE bloTope’s vision : Systems-of-Systems built on
== standardised open APIs)

bloTope aims to lay the foundation for open innova-
tion ecosystems, where companies can — with mini-
mal investment — innovate by creating new Systems-of-
Systems (SoS) platforms for connected smart objects (cf.
dashed/green arrows in the above figure).
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O-MI & O-DF standards as a foundation of Systems-of-Systems

O-MI/O-DF philosophy

It is based on the peer-to-peer philosophy where any "thing" can communicate with any other
"thing". Two standards:

e Open Messaging Interface (O-Ml)

e Open Data Format (O-DF)

DC : Device controller
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Architectural Issues & Structural Considerations in the loT

o

n Property Description
1 Protocol agnostic O-MI/O-DF supports multiple underlying protocols, making it possible to transport the mes-
sage using most “lower-level” protocols such as HTTP, SOAP, SMTP, FTP or similar protocols.
It might also be possible to transport this message using files on USB sticks or other memory

devices
Three operations:
Write Used for sending information updates to O-MI nodes. This involves a O-MI/O-DF response
2 to inform the message originator about the success or failure of the operation
Read Immediate Information is retrieved immediately. This involves a O-MI/O-DF response from the targeted
retrieval O-MI node, which returns the required information
Deferred Information is retrieved in a deferred way by placing subscriptions on a O-MI node. This is
retrieval done with a O-MI/O-DF read query if the interval parameter has been set:
e if a callback address is provided, then the data is sent using a O-MI/O-DF response at
the requested interval;
e if no callback address is provided, then the data can be retrieved (i.e., polled) by issuing
a new O-MI/O-DF read query and by indicating the ID of the subscription
Cancel Used for canceling subscriptions before they expire. This involves a O-MI/O-DF response to
inform the message originator about the success or failure of the operation
3 Time-to-live (TTL) If the message has not been delivered to the “next” node before T'TL expires, then the message
should be removed and an error message returned to the message originator (if possible)
4 Self-contained message A O-MI/O-DF message contains all the necessary information to enable the recipient to ap-

propriately handle the message. In a more concrete level, the message contains all the relevant
information such as the actions to be performed (read, write, subscription. . .), the message va-
lidity period (TTL), the mode of communication (asynchronous or synchronous), the callback
address, etc.

5 Multiple payload formats Any O-MI/O-DF message can transport actual information using any text-based format that
can be embedded into an XML message. A response may include return elements that corre-
spond to several O-MI/O-DF requests. In that case, it is even possible to use different payload
formats in different return elements. However, the return payload would normally be in the
same format as the original request payload

6 Real-time communication O-MI/O-DF allows piggy backing a new request with a response. This is a crucial property
both for real-time communications and to enable two-way communications with nodes located
behind firewalls

7 Publication and discovery Publication of new data sources, services and meta-data can be done with O-MI/O-DF write
operation. “RESTful” URL-based queries allow the discovery of them, including discovery by
search engines

8 Target O-MI nodes The receiving node(s) are then responsible of re-routing the query to the targeted O-MI nodes,
or sending back an error message to the requesting O-MI node in case of failure
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M. Kirkkdinen et al./Computers in Industry 50 (2003) 141-151 147
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Cloud Manufacturing (CMfyg)
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“a tractor (or backend system) detects — based on sensor data fusion — that the pump is defective. The after-sales service system is
immediately notified and turns to the services of the CMfg community to i) access product-related data and models (e.g., CAD
models) and then ii) identify an optimal manufacturer for the broken pump parts. The digital model is sent to the community
members who can produce the custom part via 3D printing. The closest (or cheapest) 3D printer service provider(s) can be
discovered (e.g., via loT discovery mechanisms), so that the pump part can be produced to order and shipped to the farmer.”
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Conclusion

¢ Need to address — in the future — the Vertical Silos’ that shape today’s
loT and Cloud-based loT solutions.

¢ Need for more advanced:
e loT ecosystems for Systems-of-Systems (based upon Open loT standards)

e Data discovery mechanisms (e.g., geo-location, semantic-based discovery)
to enable to integrate any domain- or application-specific platform

 Cloud Computing is on the hype curve: but what about “Fog Computing”?

¢ Europe is “intensively” pushing (e.g., for H2020 calls on loT, CPS...) the
FI-WARE cloud solution in all sectors, including manufacturing.

* Roy Schulte (2015) Gartner Business Intelligence, Analytics & Information Management Summit, Sydney, Australia



Conclusion

n = 408 projects § 105 Healthcare( ) =+ 30%
36 Public Administration & 10%
29 Business Services ¥ 89,
25 Manufacturing ﬁ 7%
B2B 22 Arts/Entertainment U 6%
62% 19 Telecom/Media "}‘) 5%
o Vo4
256 @ | 48 Wholesale/Retail( ) =" s,
17 Education ==l 5%
16 Transportation 5%
B2B/B2C Utilities
24% .2 12 3%
96 % 10 Accommodation/Food services 1 3%
-g 10 Agriculture ’f’ 39,
B2C
4 Marketin °
14% - 1
56 @ 2 Construction 1%
<| 35 Other 10%

10 Accelerators (CREALtiFi, EuropeanPioneers, Fl-Adopt, FICHe, FI-C3, Finish, FINODEX, IMpaCT, SOUL-FI, SpeedUp)
(*) The ‘All sectors’ segment includes solutions that are transversal to all markets and not industry-specific.

(**) Multiple answers were allowed. Percentages are calculated out of the total number of available B2B and B2B/B2C proposals (352)
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[4] Kubler, S., Madhikermi, M., Buda, A., Framling, K., Dergient, W., Thonlas;'A;_(2014) Towards data
interoperability in building lifecycle management, 19th IEEE International Conference on E

Technologies and Factory Automation, Barcelona.
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