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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
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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withdrawn.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
colouf 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

cloud

soft m

This d
servic

nufacturing resources and manufacturing capabilities.

ocument is used for the integration of the relevant resources to the smartymahufaq
b platform.

2 Terms and definitions

For th

ISO a
addre

o |E
e IS

2.1

e purposes of this document, the following terms and definitions apply.

nd IEC maintain terminological databases for use iplstandardization at the fol
Eses:

C Electropedia: available at http://www.electropedia.org/

D Online browsing platform: available at http://www.iso.org/obp

soft rLanufactu ring resource

manu

2.2

cturing resources that are based.on software, data, models, knowledge

hard :Eanufacturing resource

manu

2.3

manu
ability
combi

3 G

cturing equipment, computing equipment, materials, etc. used in a product life cy

Facturing capability
to completeyvarious activities during the product life cycle, featured by the o
hation of three main elements, human labour, management and technology

eneral requirements

to the
urces,

turing

owing

cle

rganic

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.
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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) edquipment/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

4.31. Complete set of simulation test equipment

For thle set of simulation test equipment which is well digitalized and has a complete |set of
contrgl systems, a local*server with dual DNC can be added to connect and convert regl 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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Line acceleration simulator
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) ) RTX Simulation equipment
Simulation of the [" // control machine
control / telemetry l'[ /
computer “Instant messaging

network

Simulation of Master computer

i
A

Reflective memory card
Local Ordinary network card
OCal server

/ local area network
IEC

Figure 1 — Integration method for complete set of simulation equipment

P Digital production line
pital product line, there are generally two ways of integration:
egrating distributed numerical control (DNC).centers, manufacturing execution sy

ES) and enterprise resource planning (ERP)'systems to realize high-end integratig
ntrol of digital production line;

stems
n and

egrating digital production line through digital manufacturing center database, which is

herated by fully or semi-automatically collecting data of working status for equig
ich is realized by adding bar cade labels to tools and materials and giving unified
els to all kinds of production Fesources.

Production equipment

Ction equipment integration has the following two situations based on whether
rking capabilitiesornot:

stall smart _¢apture terminals and sensors or /O signal capture devices 0
pbduction device which does not have the networking capacity, and then equi
puld be(integrated.

erecare generally two types of integration for production equipment that

neltworking capacity:

ment,
digital

it has

n the
pment

nas a

integrated through deploying industrial data getaways which has a platform integ
functionality;

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

Integration requirements of soft manufacturing resources

4.31.
For di
e int
(M
co
e int
ge
wh
lal]
4.3.2
Produ
netwo
a) In
pr
sh
b) Th
1)
2)
5
5.1

Integrated content

ration

cution

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-ellgent users should be able to submit their compute-intensive analysis tasksx(sych as
complex aerospace products pneumatic and thermal field analysis) or production |tasks
respegtively in batch.

a) The cloud-based intelligent manufacturing platform should provide~sSuitable prgblem-
solving resources/capabilities to promote efficiency significantly for multicagent users.

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

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

Virtua| interactive mode requirements of integrated soft)manufacturing resources inclugle the
follow|ng:

a) Mdlti-agent user should hand in their clstomized requirements on manufagturing
resources/capabilities or environment of.regsources to cloud-based smart manufagturing

platform.
b) MIIti-agent users can easily getdand 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) THhe user doesn’t have to understand where the environment of resources/capabilities
logates and the ways“to maintain the environment, so that he can focus on its expgrtized
business area in the virtual interactive mode.

5.2.3 Collaborative interoperability mode

Collahorative-interoperability mode requirements of integrated soft manufacturing resqurces
include the_following:

a) Mutt-agentusers should be abte to coftaborate om 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-

ori

ented 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) R

form the browser/server (B/S) structured software and module to user interface

layer,

bu
re

6 In

6.1

Manufacturing capabilities which are integrated to the smart manufacturing cloud pl

typica
a) HJ

manager, etc.

b) En
sy

infernal information systems.

c) CI
Gener

a) In
de

siness logic layer and data access layer to satisfy virtualized and service<or
uirements from multiple tenants.

tegration requirements of manufacturing capabilities

Integration content

ly include the following:

man labour and relative business logic: such as @approval process of ware

terprise internal information system: including“integration between different
stems as well as integration between cloud/manufacturing system and ents

hssification of manufacturing capabilities service (refer to Clause A.2).

ally, there are two types of classificationi of manufacturing capabilities.

velopment, supply, production{marketing, services, as shown in Figure 2.
m——————————————
Research and | Sub-classification references subject
Development Capability I classification

Supply C ) Sub-classification references industrial
pryCapaciy I intermediate products

|
| Sub-classification references process flo

ented

atform

house

ERP
rprise

accordance with the manufacturing life cycle activities, including research and

assification Production Capacity

f i different iNAuSITices

|
Marketing Capability : Sub-classification references business

scope of different companies

|
: . | Sub-classification references different
Service Capability |

service specialties

Figure 2 — Capability classification based on product life cycle
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b) In accordance with the types of equipment manufacturing, including general equipment
manufacturing, special equipment manufacturing, transport equipment manufacturing,
electrical

machinery and
computers and other

equipment

manufacturing,
electronic equipment manufacturing,

communications

mechanical manufacturing capabilities, as shown in Figure 3.

equipment,
instruments and other

¢ Genera E quipm ent Electrical Equipment
Mamifacturing Mamifacturing
* Electronics and Electronic Equipment
Electrical Machinery Mamifacturing
s Specia E quipm ent r Mammifactuting
Mamufacturing L Arms and Am iflon
. Manufacrurifiy
q\)
VI "
s Aerospace Vehicle = ”a%ﬁ quipr ent
1 : acturing
¢ Transportation Mamsfacturing ,;\
Equipin ent
1 i
Marufacturing - ?@
| *  Motor <r C)
Mamifacturing . \O
o Wires, Cables a@
s Electrical Machinery | — Optical Cal
and E quipment Mamifac 2
Mamifacturing ] Q —
L | Ea eQ
@acturing
Classffication — -
O
.
\\\\
)" |» Communication
A\ — Equipment
\O Mammifacturing
N~ *  Radar and Ancillary
¢ Commiinicdtion — Equipment
Equi@ t and | Manufac turing Electronic Vacuuf
Compurers » Electwonic Devices Mamfacfuring
@ | Computers
O Mamifacturing
Discrete Semiconfluctor
C) *  Electronic Devices -— Device Mamifactyring
@ ’ | Manufac turing
C)a —— Integrated Circuit
1" =ctromc Componants x .
C)é Marsfackicrg Mamifacturing
\Q/ L | Optoelectronic Dvice
 General Insmuments Meteorological Marine
and Neters Navigation Instrum etits
¢ Instruments and Manufacturing Mamifacturing
Meters *  Special Instruments Electronic Measuring
Manufacturing and Meters Instruments
Nanufacturing Mamifacturing
.

IEC

Figure 3 — Capability classification based on types of equipment manufacturing
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6.2 Requirements of application mode after integrated

Multi-agent users utilize relevant manufacturing capabilities, such as knowledge and
professional sites based on their own requirements, to do creative work in regards to design,
simulation, production, test, integrating on-demand manufacturing capabilities.

Smart manufacturing platform should provide knowledge/capability management functionality.
It should be able to coordinate teams and devices in different subjects and systems and
implement registration, publication, dynamic tracking and on-demand integration of
manufacturing capabilities.

6.3 ntegration-mode
Requifements of integration mode of manufacturing capabilities are listed as follows:
a) Ragistration: the provider should have a globally unique ID numbér)* customized

implementation method, monitoring and distribution optimization functionality;

b) Kgy features: the provider should have a scale of enterprise assets, (personnel as well as
te¢hnology maturity and qualification;

c) Udage method: the provider is encouraged to provide types af services, such as jonline
trgnsfer, cloud scheduling and electronic collaboration. Seryice can be provided thHrough
Sdftware as a Service (SaaS) to multi-agent users.

7 Cjassification of cloud manufacturing service

Based on the above hard and soft manufacturing-resources and integration requiremgnts of
manufacturing capabilities, cloud manufacturing services are classified (see Clause A.3)|

Based on the hard manufacturing resources, ‘soft manufacturing resources and manufagturing
capabijlities, cloud manufacturing sepvice platform application layers are classified
(see CGlause A.3).
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Annex A
(informative)

Resource service classification
A.1 Resource service classification (see Figure A.1)

Online Hard Online Soft

Mamufacturing Resources Manufacturing Resources

- uni i 2 Enoa--ru-Se.s Int: tion-Sysicm

i i ® Tools Soft
@ 3D Printing ools ware '\Q)
® ppplication Integration Platform

® Computing Resource (19

® [atabase, knowledge base, model %’

\%v - IEC

Figure A.1 — Resource serviceof{assification
A.2 | Classification of manufacturing cap@ities service (see Figure A.2)

Manufacturing

technique
capability: Eﬂpidﬁk’ otyping Precision machining  Electronic welding
Process technology technology
Professional
technical .
capability imuilati - . ’
Simulation analysis  yiptual reality New material
Q technology technology
Maqg§§hturlng
bility of
ustrial
%C) products: Photoelectric product Robot product Instrument and meter
N IEC

Figure A.2 - Classification of manufacturing capabilities service
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A.3 Classification of cloud manufacturing service (see Figure A.3)

Classification of service-The whaole industry chain cloud manufacturing services

* Clowd Customization and K3D
ser Deep Intervention Model
+ Cloud Collaboration R$D Service
. Crowdsourcing Model
. Simulation Model of Online Collaboration Design

. Integration Model of Online Design and Manufacture
. Collaborative Simulation Amalysis

* Clowd Collaboration Procurement Service

i B v CIon AEI00 ETINE oo
. Inguiry and Quotation - Agency Model
. Director Order —~  Distribution Wodel

* Clow Collaboration Production Service - Associated Model

. Subcontract

. Col laboration Scheduling +  Cloud Collsbaration After-sales Serviee = o
. 3D Printing amd Value—added Service

= Door-to-door Service
—  Opsite Technical Service
- Value-added Service

Service Classification- Supporting Services

Governmental Services Logistics Services

Financial Services

Service

® Supply Chain ® E—port Servi\ﬂg ® Road Logistics Service
Financial Service ® (nline g‘%\gervice #® Regional Distribution
® Financial Guaranty ® Co

v }&ental Policy Service
gi ca . ® Warchouse Service

IEC
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Annex B
(informative)

Introduction of cloud manufacturing service platform

B.1 Background

Cloud manufacturing is a new manufacturing model by which new information and
communication technology, intelligent science and technology, large manufacturing
(design/production/management/testing and integration) technology, system engineering
technology and related product technology are integrated in the whole system and lifecycle of
produ¢t development, so as to realize autonomous sensing, interconnection, collabofration,
learnipg, analysis, cognition, decision-making, control and execution of human2)malchine,
materjal, environment and information in the life cycle of manufacturing, ct0."enable the
integration and optimization of people/organization, operation management, \equipment and
technglogy (three elements) of manufacturing enterprise (or group) as wellras information flow,
logistics flow, capital flow, knowledge flow and service flow (five flows), to facilitafe the
produ¢ts production and serving the users with a high efficiency, a high-quality, and in g cost-
effective and environmental-friendly manner, and thus to improve the'market competitiveness
of manufacturing enterprises (or group).

Cloud| manufacturing can constitute the service cloud ,of manufacturing resources and
capabijlities with a unified management so that users will"be able to obtain manufagturing
resoufces and capabilities on demand through the «<loud manufacturing service plgtform.
Internet-based, service-oriented, collaborative, . cdstomizable, flexible and socjalized
intelligent manufacturing system is used to facilitate-products production and provide services
to users.

Cloud|manufacturing service platform is the carrier of the cloud manufacturing, and also an
industfial cloud platform. It has the following characteristics:

o Digital: The attributes of manufacturing resources and capabilities, as well as
stgtic/dynamic behaviour, arei-transformed into numbers, data, and model for ynified
anplysis, planning, and reerganization.

e Ingtrumented: The integration of information technology and manufacturing technplogy,
suph as Internet _of\cyber-physical system (CPS), comprehensive integration and
perception of soft-and hard manufacturing resources and capabilities can be realized,]

e Vintual: Providerlogical and abstract representation and management of manufagturing
resources and-capabilities, without physical constraints.

e Service-oriented: Virtual intelligent manufacturing resources and capabilitieg are
enpapsulated and assembled through service computing technology to form manufagturing
sefvices.

e Collaborative: Providing comprehensive support for swift dynamic collaborative virtual
enterprise management to enable seamless integration of multi subject (tenant) on-
demand dynamic construction of virtual enterprise organization and virtual enterprise
business operation.

e Customizable: Enabling on-demand acquisition of intelligent manufacturing resources and
capabilities at any time and place, to support personalized and customized manufacturing.

e Flexible: Support the flexible and interconnected manufacturing activities of people,
machines and things.

o Intelligent: Integrates human, intelligent science and technology, big data, CPS and
simulation technology and manufacturing technology into the entire manufacturing system
and lifecycle to self-sense, learn, analyse, recognize, decide, control and execute the
person, machine, material, environment, information in the system.
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B.2

Architecture of cloud manufacturing service platform (see Figure B.1)
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Figure B.1 — Architecture of cloud manufacturing service platform

on requirements of each layer of architecture of the cloud manufacturing service
m:

sources/capacities layer. Including manufacturing resources and manufagturing

ca

acities, such .as hard manufacturing resources like machine tools/robots/machining

centers/computing equipment /simulation test equipment, materials and energies; soft
manufacturing resources like models, (big) data, software, information and knowleg@ige in
thé manufacturing process; manufacturing capacities of demonstration, design, prodjuction,

Si

ulation, experiment, management, sales, operation, maintenance and integration|in the

mahufacturing process as well as new digital, networked and intelligent manufagturing

interconnection products.

Ubiquitous network layer. Consisting of physical network layer, virtual network layer,

bu

siness arrangement layer and intelligence sensing/access layer.

Physical network layer. Mainly including optical broadband, programmable switch,
wireless base stations, communication satellites, ground base stations, aircraft and
boats, etc.

Virtual network layer. Achieving open network through southbound and northbound
interfaces for topology management, host management, equipment management,
message reception/transmission, QoS management and IPv4/lpv6 protocol
management.

Business arrangement layer. Providing the network functions in the form of software
through software and hardware decoupling and function abstracting to achieve a rapid
development and deployment of new businesses and providing virtual router, virtual
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