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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SMART MANUFACTURING SERVICE PLATFORM -
SERVICE-ORIENTED INTEGRATION REQUIREMENTS
OF THE MANUFACTURING RESOURCE/CAPABILITY

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

A PAS is a technical specification not fulfilling the requirements for a standard, but made
available to the public.

IEC PAS 63178 has been processed by subcommittee 65E: Devices and integration in
enterprise systems, of IEC technical committee 65: Industrial-process measurement, control
and automation.

The text of this PAS is based on the This PAS was approved for
following document: publication by the P-members of the
committee concerned as indicated in
the following document

Draft PAS Report on voting
65E/578/DPAS 65E/585/RVDPAS

Following publication of this PAS, which is a pre-standard publication, the technical committee
or subcommittee concerned may transform it into an International Standard.
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This PAS shall remain valid for an initial maximum period of 2 years starting from the
publication date. The validity may be extended for a single period up to a maximum of 2 years,
at the end of which it shall be published as another type of normative document, or shall be
withdrawn.

A bilingual version of this publication may be issued at a later date.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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SMART MANUFACTURING SERVICE PLATFORM -
SERVICE-ORIENTED INTEGRATION REQUIREMENTS
OF THE MANUFACTURING RESOURCE/CAPABILITY

1 Scope

This PAS provides the requirements of all relevant manufacturing resources integrated to the
cloud manufacturing service platform, including integration of hard manufacturing resources,
soft manufacturing resources and manufacturing capabilities.

This document is used for the integration of the relevant resources to the smart manufacturing
service platform.

2 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

21
soft manufacturing resource
manufacturing resources that are based on software, data, models, knowledge

2.2
hard manufacturing resource
manufacturing equipment, computing equipment, materials, etc. used in a product life cycle

2.3

manufacturing capability

ability to complete various activities during the product life cycle, featured by the organic
combination of three main elements, human labour, management and technology

3 General requirements

The following requirements should be met:

a) Resource/capability integration to the smart manufacturing platform is generally divided
into hard manufacturing resource integration, soft manufacturing resource integration and
manufacturing capability integration.

b) Status data of soft/hard manufacturing resource and capability should be extracted, and
integrated to smart manufacturing platform through a wired or wireless network.

c) Physical manufacturing resource/capability should be transformed to logical ones. Logical
manufacturing resource/capability should be defined by unified description, which forms
description document of virtual manufacturing resource/capability.

d) Virtual manufacturing resource/capability should be integrated to the smart manufacturing
platform as a cloud service through a unified description of services and packaging
method.


http://www.electropedia.org/
http://www.iso.org/obp
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4 Integration requirements of hard manufacturing resources

4.1 Integrated content

According to the business requirements in a manufacturing life-cycle, integrated hard
manufacturing resources typically include the following:

a) complete set of equipment, such as large-scale simulation test system and digital
production line, etc.;

b) production equipment, including mechanical equipment, electrical equipment,
environmental test equipment, etc.

4.2 Application requirements after integration

Integrated equipment/device should be applied in the following ways:

a) equipment/device status monitoring and resource utilization analysing;
b) equipment/device management;
c) equipment/device online renting and calling;

d) resource collaborative planning.
Integrated equipment/device should provide following information:

1) equipment/device general information;
2) equipment/device capability information;
3) equipment/device time information;

4) equipment/device status information;

5) equipment/device task information.

4.3 Integration mode

4.3.1 Complete set of equipment

4.3.1.1 Complete set of simulation test equipment

For the set of simulation test equipment which is well digitalized and has a complete set of
control systems, a local server with dual DNC can be added to connect and convert real time
network (reflective memory network) to research network, so that device is integrated and
instrumentation is realized, as shown in Figure 1.
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Figure 1 — Integration method for complete set of simulation equipment

4.3.1.2 Digital production line

For digital product line, there are generally two ways of integration:

integrating distributed numerical control (DNC) centers, manufacturing execution systems
(MES) and enterprise resource planning (ERP) systems to realize high-end integration and
control of digital production line;

integrating digital production line through digital manufacturing center database, which is
generated by fully or semi-automatically collecting data of working status for equipment,
which is realized by adding bar code labels to tools and materials and giving unified digital
labels to all kinds of production resources.

4.3.2 Production equipment

Production equipment integration has the following two situations based on whether it has
networking capabilities or not:

a)

b)

5

5.1

Install smart capture terminals and sensors or |/O signal capture devices on the
production device which does not have the networking capacity, and then equipment
should be integrated.

There are generally two types of integration for production equipment that has a
networking capacity:

1) integrated through deploying industrial data getaways which has a platform integration
functionality;

2) integrated through digital numerical control centers (DNC), manufacturing execution
systems (MES) and enterprise resource planning systems (ERP).

Integration requirements of soft manufacturing resources

Integrated content

Integration of soft manufacturing resources should be able to implement the resource
management and on-demand usage. Soft manufacturing resources which are integrated to the
smart manufacturing cloud platform typically include the following:

a)

enterprise information systems: including ERP, CRM, PLM, OA, etc;
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b) tooling software: including CAD, CAE, CAM, CAPP, EDA, etc;

c) application integration platforms: including collaborative simulation platform,
multidisciplinary optimization platform, etc.;

d) knowledge base: including public tooling libraries, parts libraries, fault diagnosis rule base,
etc.

5.2 Requirements of application mode after integrated
5.21 Batch mode

Batch mode requirements of integrated soft manufacturing resources include the following:

Multi-agent users should be able to submit their compute-intensive analysis tasks (such as
complex aerospace products pneumatic and thermal field analysis) or production tasks
respectively in batch.

a) The cloud-based intelligent manufacturing platform should provide suitable problem-
solving resources/capabilities to promote efficiency significantly for multi-agent users.

b) The cloud-based intelligent manufacturing platform should be able to prioritize tasks in a
queue, so the user can focus on other tasks first.

c) It should show users the status, process and result of a task.
5.2.2 Virtual interactive mode

Virtual interactive mode requirements of integrated soft manufacturing resources include the
following:

a) Multi-agent user should hand in their customized requirements on manufacturing
resources/capabilities or environment of resources to cloud-based smart manufacturing
platform.

b) Multi-agent users can easily get and operate cloud environment to finish the
manufacturing tasks such as structural design, process design and even the semi-physical
simulation test, etc.

c) The cloud-based smart manufacturing platform should be able to help create virtualized
resource/ capability environment and transmit operating interface to user desktop.

d) The user doesn’t have to understand where the environment of resources/capabilities
locates and the ways to maintain the environment, so that he can focus on its expertized
business area in the virtual interactive mode.

5.2.3 Collaborative interoperability mode

Collaborative interoperability mode requirements of integrated soft manufacturing resources
include the following:

a) Multi-agent users should be able to collaborate on manufacturing tasks based on different
manufacturing resources/capabilities (such as multidisciplinary design optimization for
virtual prototyping, semi-physical simulation test, etc.)

b) The platform should be able to create a collaboration environment of same time/space
automatically. In a wide-area distributed environment (or part of the high-performance
computing cluster environment), interoperability can be automated, or business processes
can be transferred, manufacturing resources/ability can be dynamically looked up, called
and synchronized to finish certain tasks.

c) Users should be able to check the task status as well as to track the intermediate results
of collaborative manufacturing job in the cloud through 3D visualization, etc. based on
noted collaborative processes.

5.3 Integration method

Integration requirements of soft manufacturing resources include the following:
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a) Virtualized and service-oriented reform of the integrated soft manufacturing resources.

b) Use virtual application publishing or service-oriented (SOA, SaaS) packaging to integrate
soft manufacturing resources.

c) Turn on premise software module into the cloud version before virtualized and service-
oriented reform.

d) To EXE software or module programmed by VC++ in Windows system, automation
technology can be used to expose the interface similar to DLL.

e) Integration can be realized by Jacob which uses COM called by Java, under the condition
that the soft resources are packaged to Web Services through J2EE.

f) Reform the browser/server (B/S) structured software and module to user interface layer,
business logic layer and data access layer to satisfy virtualized and service-oriented
requirements from multiple tenants.

6 Integration requirements of manufacturing capabilities

6.1 Integration content

Manufacturing capabilities which are integrated to the smart manufacturing cloud platform
typically include the following:

a) Human labour and relative business logic: such as approval process of warehouse
manager, etc.

b) Enterprise internal information system: including integration between different ERP
systems as well as integration between cloud manufacturing system and enterprise
internal information systems.

c) Classification of manufacturing capabilities service (refer to Clause A.2).
Generally, there are two types of classification of manufacturing capabilities.

a) In accordance with the manufacturing life cycle activities, including research and
development, supply, production, marketing, services, as shown in Figure 2.

|
Research and |  Sub-classification references subject :

g — - -
Development Capability I classification |

Supply C . Sub-classification references industrial :
upply Capacity I intermediate products |

- T T T T T T T T T |

y ’ ’ ' | Sub-classification references process flow |
Classification Production Capacity Il 15 el tidoatiics |
_________________ |

[ T ———

Marketing Capabili |  Sub-classification references business |

arketing Capability I scope of different companies |

| (- - = - J

L

) . | Sub-classification references different |

Service Capability | I

service specialties

Figure 2 — Capability classification based on product life cycle
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