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Backgrounds

Major changes in the area of manufacturing software systems

»Trend to the open system architecture from a software embedded
type system architecture.

» Globalization from building a manufacturing system by developing
all software units by themselves to building a manufacturing system
by combining software units which are provided by various venders.

» Conversion of the optimization target from local optimization of
each system unit to total optimization of the whole manufacturing

system.

Key technologies to reduce development time and development cost:

how to find and use skillfully manufacturing software units
which are provided by various venders and how to reuse
existing software units.




Objectives of 1SO 16100

International Standard ISO 16100 -
Manufacturing Software Capability Profiling for Interoperability
developed by ISO/TC 184/SC 5/WG 4

* To provide a standardized mechanism to search for good and
proper manufacturing software.

e To provide a standardized mechanism to show the precise
capability of the manufacturing software.

!

* To provide a standardized methodology for the interoperability
and assurance of manufacturing software units using capability
profiling.



History of 1SO 16100 Series

Development of 1SO 16100
1998 Dec.: ISO/TC 184/SC 5 Study Group proposed
NW!I : Manufacturing Software Capability Profiling
1999 Jun.: New work item proposal was accepted
2000 Nov.: ISO/TC 184/SC 5/WG 4 started to develop ISO 16100

Title of 1SO 16100:
Manufacturing Software Capability Profiling for Interoperability
Part 1. Framework (editor from USA) 2002
Part 2: Profiling methodology (editors from Japan) 2003
Part 3: Interface protocols and templates (editor from Germany) 2005
Part 4: Conformance test method, criteria and reports
(editor from China) 2006
Part 5. Methodology for profile matching using
multiple capability class structures
(editors from Japan) under DIS ballot
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A Manufacturing Software Unit and Its Surroundings
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MSU Capability Profiling Based on the Activity Tree

Activity Tree
Capability Class Structure
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Capability Template and MSU Profile
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Relationship between manufacturing domain and manufacturing application
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Relationship between MDD and MDM

MDM in specific manufacturing domain

1
contains

2 ®

MDD in specific manufacturing domain

-attribute 1
-atiribute X

cantains
il

Relationship between two MDDs

resiricts

Operation Type

-relationship name
-role name
-direction
-multiplicity
-aggregation

MDM
oD %A | 1 Relationshig #1 MDD #B
Ctiribute A1 | Role 14 Role 18" [0 &)
Fattribute A-2 | attribute B-3
Role 24 Role 34
1 1 . .
Relationship #2 Relationship #3
Role 2C | 1 1..* | Role 3D
MDD #C Role 4D MDD #D Rele 60
Catiribute G-1 —————>{aroue 01
Lattribute C-2
Lattribute C-3
Role 50
Relaticnship #4 Relationship #5 Redationship #6
Raole 4E Raole 5F Raole 6G
MDD #E MDD #F MDD #G
-attribute E-1 -attribute F-1 Fattribute G-1
lattribute F-2




Multiple Capability Classes Described Using MDDs
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Conceptual Framework for Interoperability and Assurance
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Conceptual Structure of Templates for MSU Capability Profiling

Capability Profile Template MDM Template
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Example of MSU Profile

fmh 774 LE) REE) XML DTD/AF-T(D) 2AF-TEAsHM) ¥SL #T() FIUHE) w-(T) SR ) -8 x

DR HE | S|4 2R~ |Mdd |7y E e |[E:|ee =

L maTs ] Elernents - x
{l——ReferenceClassStructure id="cea 1001" name="TestEvaluationfctivity” version="001" url="" /-=>
<MSU_Gapability id=" AMS-102-0001" version=""401.02.02c" />
<Owner >

<namexM35U Developer Inc. </ hames

<etreetWinter fwve </ /ztreat>

<oityrSoftoity ity

CziprdT 24 2ipy

<ztaterC A statel

<oountry > US A< Country >

<eomment>Only best experiences! < comment’
< fTwner
<CGomputingFacilities type="required” >

<I=- type is obvious!! —> Attributes . x

¢l-- zee Fig 6 part 2 ——>

<Proceszor type="INTEL" />

<{CperatineSyatemss

<OperatingSvetem>WINDOWS A OperatingSystem?
<OperatingSvetem: &V A< DperatingSystem:

</ OperatingSvstemS:

<language name="EN" />

<Memary gize="77" unit="MB" />

<DigkSpace =ize="30" unit="GE" />
</ComputingFacilities>
<Performance>

<ElapzedTime value="61mz"">

£TranzactionzsPerSecond value="621"
</Perfarmance b
{—TemplatelD ID Mumber="Cea &1 Evaluation IS0-DISTA100-017 A——> Ent amp
<I-- gives the uppest level relative root; ee. to level 42> Ent gt

{—GapabilityGlazsMame id="con 10017 Calculate FFT <ACapabilityClazsMame —> Ent [t
<Comman Ent quot
LSpecific
<ReferenceClassStructure id="cea_1001" name="CEA&_Testictivity™ version="001" url="">
{Testhctivities
<Formula level="3" ID="ABAA" >

< Testhotivities? LI
|Text | Grid | SchemaAMSDL | Browser | %

Is016100ceaSampleworkerD2 | fh Iso16100ceaRequirernent_001 | [mh Iso16100ceaSarmpleWoarker |
wrrlspy w2004 rel, 2 1 Michiko Matsuda (Kanagawa Institute of Technology) TE2FRENCOET  (C11998-2003 Altova GrobH & Altova, Inc. 71, 471 [ |

Entities . x

T 0
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Example of Required MSU Profile

ol16100ceaRequirement 001]

fmh 7rIME) REE) ML) DTDMA%-9(D) AF-TERsH(M) XSL H#E(V) J5OHE) W-(I) e Foiw) ~Ldi) =Bl

DB HE S $BE|o o |adey | s [ em: &
<Comman ;I Elernents . %
<Requirement id=" AMS-701-0001" version=""v01.01.01a" />
LOyner >

<namerxMSU Uszer Ltd</name>
<etreet>Spring Blv 2</ streat>
<cityrSoftoity ity
Czipe0 B zip
Letater
Loountry> France<country’
<comment>Never seen before/comment’
L Caner
{ComputingFacilities type="offered”
{I-- zee Fig § part 2 ——>
<Processor type="INTEL" /> Attributes . x
<OperatingSystem> LIMLNOperatingSystem?
<Languaee name="EN"/>
CMemory size="28" unit="MB" />
<DigkSpace =ize="30" unit="GB" />
<fComputingFacilities>
4 Perfor mance>
<ElapzedTime value="200ms" />
<TranzactionsPerSecond value="200" >
</ Perfor mance’
<TemplatelD ID_Mumber="Cea_A1_Evaluation ISO-DIS16100-017
{I-- givez the uppest level, relative root; eg. to level 4 ——>
<ZapabilityGlassMame id="con_ 1001 Galculate_FFT </GapabilityClazsMames

<A Camman =
<Specificy Entities s x
<ReferenceClazsStructure id="cea 1001" name="GEA_Testhctivity” werzion="001" url=""> | E:: :mups &
<Testfctivities: Ent gtp N
<FormulaEditor level="4" ID="ABAAA" status="mandatary” Ent It 3
S Testhctivities: Ent quat

<InformationExchange
<IhputDataTypes level="1" ID="BA">
<DoubleValue level="4" ID="BAAAKA" status?” optional” />
<IntegerValue level="4" ID="BAAKAE" statug="optional" />
«DoubleVectar level="4" ID="BAABA" status=" mandatory” />

| Text | Grid | Schema WS DL | Browser |
[z016100ceaSarmpleorker 02 Isol6l100ceaRequirernent_001 Isol16100ceaSampleyorker |
®milspy w2004 rel, 2 U Michiko Matsuda (Kanagawa Institute of Technology) TE#RENT0ET  (C)1998-2003 Altova GmbH & altova, Inc, 71, fi1 1




Matching Level in Profile Matching Report

Complete Match — all the manufacturing functions referenced in the
required capability profile match completely with all the corresponding
functions referenced in the MSU capability profile. This means that both sets of
manufacturing functions are fully equivalent in terms of both the MDD objects
being equivalent and the time ordering of these objects being equivalent.

All Mandatory Match — all the mandatory functions in the required
capability profile are completely matched with a corresponding set of
manufacturing functions referenced in the MSU capability profile. The
matching level report includes information about the details of the MSU
functions in the corresponding set.

Some Mandatory Match — the required capability profile is matched
partially by the MSU capability profile. The matching level report includes
Information about the details of the MSU functions that matched the functions
referenced in the required capability profile.

No Mandatory Match — none of the mandatory functions referenced in the
required capability profile match the functions referenced in the MSU
capability profile.



Demonstration of Conformance Testing for 1SO 16100

Confo

ance Test Prototype For ISO16100
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L5: TrigomometricFunctior
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<Pxnl version="1.0" encoding="UTF-8"7>
<CapabilityProfiling>

presented by
Prof. Qian Wang

<type id="Requirement Profile"/>
CapabilityProfile date="2003-09-117>

<1-- IS0 8601 defined date yyyy—mm-dd ——>
<pkgtype version="V01.01.03a"/>

<1--DTI-HAME= ¥V<Application Profile Mr>. <Version Hr> <Revision Nr>[<Fatch Lewel?]-->

Common>
Requirement id="AMISOI6100_3" />

<ReferenceCapabilityClazsStructurs id="res_L001" name="SampleCesiorker”
version="VD1.02.01a" uwrl="" />
<TemplateIl ID_Humber="CEA_Al_Eveluatien ISO-IISIGLO0-04" />

Kersion majer="8" miner="0"/>
{Dwner>
“name’m</name>
<ztrest>Bpring Blv. 2</strest>
LeityPSofteitydfeity)
{zipA915<fzip>
<ztatef>
ZeountryiFranced/ country?

<eomment Hever zeen befored/comment’

<fOnner >
ComputingFacilities type="offered™>

The correspoding template is: Yishiall xml docisp xsd
The profile is validated and it conforms to the corresponding template
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(Southeast Univ., CHINA)
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Main Interface
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FrofilelD: AMS—rTO1-0001
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= (BEAA)

oubleValue (BEAAA)
ntezerValue (BBAAR]
tring¥alue (BEAAC]
ateTimeValue (BBAAL
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or (BEAE)
oubleVector (BEABAI
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>

tringWector (EEAEC)

TemplateID:CEA_Al_Evaluation ISO—
DIS16100-01

ReferenceClassStructure: id: cea 1001
name: CEhA_Testhctivity
el

wersion: 001

Testhotiwvities:
FormulaEditor: Li4 (M)
InformationExchange:
InputDataTypes: L1
Double¥alus: L:4 (0}
IntegerWalue: L4 (0)

AMZ-10z-0001
onz! LIS

I.:1

Testhotiwities: b
Load M=u
ArithmeticFunctions
L:5

TrigonemetricFuncti

InformationExchange

InputDataTppes: L1
DoubleValue:
Integer¥alue: L:4
Donble¥ectar: L:d
OutputlataTspes:

L:4a

0 fi=hhformatcherimyReql  xml

F£i=h/ Formatcher/myf orlerl sml

<
Match{a)

Matching Lewvel :

511 _Mandatory_Mateh

Generate Report(G) |

Matching List

Processor:INTEL £its!
OpsratingSystem: LIHUX £its!
Language EN fits!

Memory: i= sufficient
DiskSpace: is sufficient.

Exact match: MSU actiwity ArithmeticFunctions exactly fits
mandstory requirement FormulaEditor

Exact match: MSU actiwity DoubleVWector exactly fits
mandatory requirement DoubleVector

Exact match: MSU actiwity DoubleVector exactly fits

Hext Report Hame:

|myreport1

Directory:

i =hiMyMat chingReport

Eeset(R)




Future plans for ISO 16100 Project

Intent of ISO 16100

 To provide methodologies and technologies together into solutions that
dramatically reduce the time and cost associated with the development and
Integration of software capability and assurance.

« To manage interoperability and assurance of manufacturing software units
through their profiles which describe their capabilities.

ISO/TC184/SC5/WG4 16100-5 16100-6
Meetings editor: Japan editor: China
2007-3-8/9
undergoing DIS ballot initial di i
Rosslyn, USA ( going ) initial discussion

2007-05-07/09
Los Angeles, USA

2007-10-01/03 Review and resolve DIS
London, England comments

2008-01 Review and resolve DIS
Location TBD comments

(undergoing DIS ballot) Kick-off 16100-6 project

Review of 1st WD

Review of 2nd WD
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