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1 Introduction

This product, Core Manufacturing Simulation Data (CMSD), addresses interoperability between simulation
systems and other manufacturing applications. The CMSD information model is a standard representation for
core manufacturing simulation data. It provides neutral structures for the efficient exchange of manufacturing
data in a simulation environment. These neutral structures can be used to support the integration of
simulation software with other manufacturing applications.

The specification of the CMSD information model is presented using two different methods: (1) the
information model defined using the Unified Modeling Language (UML); and (2) the information model
defined using the XML Schema definition language. The information model defined using UML is presented
in this document.

The eXtensible Markup Language (XML), a specification supported by the World Wide Web Consortium
(W3C), is a way to represent textual information in a document using an extensible set of markup tags that
specify enhanced semantic content for the information in the document. The XML Schema definition
language, which is also a specification supported by the W3C, provides a means to define a specific kind of
document by defining a specific set of markup tags and the allowable organization of information using those
tags. The XML Schema representation of the CMSD information model is not the subject of this document.
1.1 Purpose
The purposes of this product include:

¢ enabling data exchange between simulation applications and other software applications;

e supporting the construction of manufacturing simulators;

e supporting the testing and evaluation of manufacturing software; and

e enabling greater manufacturing software application interoperability.

1.2 Scope

The CMSD information model describes the essential entities in the manufacturing domain and the
relationships between those entities needed to create manufacturing-oriented simulations. This model
facilitates the exchange of information between manufacturing-oriented simulations and other applications in
manufacturing domains such as process planning, scheduling, inventory management, production
management, and plant layout. The model is not intended to be an all-inclusive definition of either the entire
manufacturing domain or simulation domain.

1.3 Objective

The primary objective of this standard is to provide a data specification that enables the efficient exchange of
manufacturing life-cycle data in a simulation environment. The objective is intended to:

o foster the development and use of simulations in manufacturing operations;
o facilitate data exchange between simulation and other manufacturing software applications;
e enable and facilitate better testing and evaluation of manufacturing software; and

e increase manufacturing application interoperability.

1.4 Intended Audience

The primary audience for this document is the manufacturing-oriented modeling & simulation community.
Other communities of interest, although not the intended primary audience, are encouraged to leverage the
standard described here for use in their domains.
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3 Definitions

Bill of materials

Calendar

CMSD document

Cost

Distribution

Entity

Event

Identifier

Inventory item

Inventory item type

A description of the hierarchical relationships between a part and its
subcomponents.

A long term focused collection of shift and holiday information that, taken together,
specify the time periods during which production is and is not expected to take
place.

An aggregation of information that is organized based on the CMSD specification
and that is suitable for exchange or archival.

The expense incurred by an enterprise due to its performing some manufacturing
activity.

The name and parameter values that define a statistical distribution. A statistical
distribution is a mathematical function where: 1) the range of possible values of the
function is known, and; 2) the probability that a random input to the domain of the
function will produce an output value in a subset of the range is also known.

An abstraction used in the CMSD information model to represent a common
manufacturing or business concept.

The documentation of the planned or actual occurrence of some phenomenon or the
reaching of some milestone.

An attribute of an entity that is used to differentiate that entity from other entities of
the same kind.

A part or (non-employee) resource for which information about its availability for
production activities is tracked.

Information about a kind of part or kind of (non-employee) resource that can be an
inventory item.
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Lot

Machine program

Maintenance plan

Maintenance process

Metadata

Order

Parent entity

Part

Part type

Process
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Property attribute
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Resource class
Schedule

Shift

Shift schedule

Unigue entity
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A request for production-related activities to take place, originating from a person or
organization internal to the manufacturing enterprise.

A representation of the spatially-relevant characteristics of, and relationships
between, the manufacturing resources that are a part of a manufacturing facility.

An entity whose instances are unique but only within the scope of its parent entity.

Information about a group of parts that were manufactured together or obtained
together, and that have some important characteristic.

A set of instructions that allow a computer-controlled machine tool to perform a
specific manufacturing function.

A collection of maintenance processes that provide the necessary instructions for
maintaining a (non-employee) manufacturing resource.

A manufacturing activity or group of manufacturing activities that perform a
corrective or preventive maintenance operation on a resource.

Information about the format and value space that is allowable for a given property
attribute.

A request for products or services originating from a person or organization external
to the manufacturing enterprise.

An entity that has other entities nested within it. A parent entity defines a scope for
determining the uniqueness of multiple instances of the same kind of entity that may
be nested within it.

A raw material or sub-component used in or produced by some stage of production,
or an end product that is the final objective of production.

Information about the characteristics of a specific kind of part.

A manufacturing activity or group of manufacturing activities that either: 1)
transforms a part from a known state/condition to another known state/condition; 2)
transports a part from a known location to another location; 3) verifies that a part is
in a known state state/condition or location, or; 4) all of the above.

A collection of processes that provide the necessary instructions for producing a
part.

A means for extending the information that can be associated with an entity by
allowing name and value information for a noteworthy characteristic of the entity to
be associated with that entity.

A characteristic of an entity that was specified using property information.

A piece of equipment or an employee that is performing or is to perform a
manufacturing activity.

Information about the characteristics of a specific kind of resource.

A plan containing a time-ordered collection of production activities, and/or the results
obtained by carrying out such a plan.

A time period during a day of the week when production activities are to take place
and a specification of the days on which this time period is applicable.

An intermediate term collection of shift and holiday information specifying when
production is and is not expected to take place.

An entity whose instances are unique within the scope of a CMSD document.
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4  Acronyms and Abbreviations

ADM
ANS|
BPDSP
cc
CMSD
CSS2
DG
EXCOM
FF
FS
IEEE
IETF
1SO
M&S
NIST
PDG
PN
RGB
RFC
SF
S|
SISO
SS
STD
TAD
UML
URI
URL
URN
w3ac
XML

Administrative procedures

American National Standards Institute

Balloted Products Development and Support Process
Conference Committee

Core Manufacturing Simulation Data
Cascading Styling Sheet, Level 2

Drafting Group

Executive Committee

Finish-To-Finish precedence relationship
Finish-To-Start precedence relationship
Institute of Electrical and Electronics Engineers
Internet Engineering Task Force

International Organization for Standardization
Modeling and Simulation

National Institute of Standards and Technology
Product Development Group

Product Nomination

Red, Green, & Blue light intensity values that define a specific color

Request for Comments

Start-To-Finish precedence relationship
International System of Units
Simulation Interoperability Standards Organization
Start-To-Start precedence relationship
Standard

Technical Area Director

Unified Modeling Language

Uniform Resource Identifier

Uniform Resource Locator

Uniform Resource Name

World Wide Web Consortium

eXtensible Markup Language
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5 Core Manufacturing Simulation Data (CMSD) Information Model Overview

5.1 CMSD - Defined Using UML

The Unified Modeling Language (UML), an industry accepted standard developed and published by the
Object Management Group (OMG), is used as the modeling language for the CMSD model. UML is a
visually oriented language that can be used to model both hardware and software systems, at different levels
of abstraction, and with different levels of detail. Through the use of its thirteen different types of diagrams,
UML can be used to model many different aspects of both the structure and behavior of a system. Unlike
some other modeling approaches, UML does not define or designate the use of a specific modeling
methodology that must be used along with its visual modeling components.

Annex C contains information explaining how to interpret the specific UML diagrams and symbols used in
this document to define the CMSD model.

CHMSD
Layout Fart Infor mation Support Resource Information Production Operations Production Flanning
Basic Types Basic Structures Conceptual Frameswork Docurmert Definition Eritity Reference Dafinition Metadata

Figure 1. The Packages of the CMSD Model

Figure 1 shows all of the packages that make up the CMSD model. The CMSD model is designed as a suite
of interrelated collections of information modeled as UML classes contained within UML packages,
presented visually as a series of UML class and package diagrams. The primary function of the UML
packages in the CMSD model is to partition and group, by major areas of manufacturing, the class definitions
that realize related manufacturing concepts. When necessary to improve model clarity, some packages may
be further partitioned into subpackages.

The manufacturing concepts within each package are modeled as UML classes and the characteristics
associated with each entity are modeled as UML class attributes. Operation specifications are not used in
defining classes and the visibility of all class attributes is public. Each attribute shall have its name and type
specified. The multiplicity of each attribute shall be specified if it is other than 1 to 1.
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Attributes associated with a class may be defined directly in the class, or may be defined through an
aggregation association with another class defined in the model. Abstract classes are used to define higher-
level concepts, and concrete classes may be derived from the abstract classes or other concrete classes
through generalization (inheritance) relationships. In such cases, the child class “inherits” all attributes
defined in the parent class.

UML constraints are applied to classes and/or associations to add restrictions to the definitions of the
associated elements. Also, UML notes are used to highlight features of a diagram that need to be taken into
account to properly interpret the model.

Within each package, a series of UML class diagrams is used to present details about the content of each
class and its relationship to the other classes in the model. A class may appear on more than one diagram,
but it is defined only once in its owning package.

In section 6, the definition of each package and its contents are presented. For each package, a series of
diagrams is presented depicting the classes and/or subpackages and their interrelationships, followed by
descriptions of contents of each class.

5.2 CMSD Entities - Manufacturing Concepts Realized with UML Class Definitions

Many manufacturing concepts are represented in CMSD such as the concept of a part, resource, process,
order, job, etc. In CMSD, these concepts are referred to as CMSD entities or just entities. A CMSD entity
might be simple and represent a basic fact about some aspect of manufacturing, or it might be complex and
represent a composition of more basic entities and other information.

UML classes are used to realize/implement/define the meaning of the concepts represented by a CMSD
entity for the CMSD model. Classes are always named using UpperCamelCase. For example, the entity
“part” is an end product or component used to produce an end product, and the UML class “Part” realizes
that concept in the CMSD Model.

In the package and class definitions of the CMSD model, the descriptions of the concepts are sometimes
presented in terms of entity names (for example, process plan) and sometimes in terms of the class name
(for example, ProcessPlan.) The interpretation of the CMSD model's class and package definitions is not
dependent on whether the description is presented in terms of entities or the classes that realize those
entities.

5.3 The CMSD Document Concept

One of the primary goals of CMSD is to facilitate the definition of collections of structured pieces of
information in a way such that these collections are suitable for archival or exchange. The structured pieces
of information are referred to (conceptually) as CMSD entities, and the collections of CMSD entities are
referred to as CMSD documents.

A CMSD document is a collection of CMSD entities and related information, assembled in a way such that
the assemblage is appropriate for archiving or exchange. It also defines the scope for determining the
uniqueness of the entities it contains. In a CMSD document, different kinds of information are grouped
together in separate areas called “sections”. The header section contains identifying information about a
document and its purpose, metadata describing how some CMSD entities may be extended with additional
properties, and other information. The data section contains the definition for all of the unique entities that
are in a document. Unique entities in CMSD are used to represent major manufacturing concepts like
orders, resources, bill of materials, or process plans.

5.3.1 Unique and Limited Unique Entities
All entities defined within the scope of a CMSD document do not have the same level of uniqueness. An
entity that is designated as “unique” shall have identifying information that is different from any other entity of

the same type within the same document. Unique entities are the only entities that may be directly nested
within the data section of a document. In contrast, “limited unique” entities appear nested within an instance
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of a unique entity, referred to as the “parent” entity. They have identifying information that shall be different
from any other entity of the same type that exists nested within the same parent entity.

Most of the entities in CMSD are not designated as unique or limited unique, and as such, neither
uniqueness designation is applicable to them.

5.3.2 Conceptual Representation of a CMSD Document

Figure 2 presents a conceptual representation of a CMSD document. It shows a CMSD document with a
header section and data section nested within it. It also shows that the data section may contain multiple
instances of unigue CMSD entities. In this example, the unique entities part, resource, and process plan are
presented. Some unique entities may contain multiple instances of limited unique entities. In Figure 2, this is
depicted by having several process entities nested with the process plan entity.

This diagram is only intended to provide a rough view of the format and structure of an aggregation of
information organized as CMSD document. In the different subsections of section 6, the classes that realize
the concepts presented here are defined. Specifically in section 6.5, the definition of the CMSDDocument
class, which realizes the CMSD document entity concept, is presented, along with diagrams showing its
relationships with other CMSD classes.

There are an almost infinite number of possibilities for creating CMSD documents, containing different
assemblages of information to support different exchange and archival purposes. The diagrams and class
and package descriptions presented in section 6 define the allowable content and organization for CMSD
documents and the information contained within them.
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CMSD document

Header section

Identifying information

Metadata information

Unit Default information

External Document Reference information

Data section

Part entity data

Resource entity data

Process plan entity data

Process data

More process data

Figure 2: Example of a CMSD Document
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6 The Core Manufacturing Simulation Data Information Model

In the following sections the packages, classes, and relationships that define the CMSD information model
are presented. Each package will be presented in a separate section, and the sections are arranged
alphabetically. In each of these sections, diagrams depicting the class, subpackage, and relationship
definitions are presented. After the diagrams, a description of each class and its attributes, relationships,
and constraints is presented.
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Basic Structures Package

support the definition of more complex structures in other CMSD packages.

6.1.

1 Diagrams

6.1.1.1 Classes Supporting the Definition of Measured Values and their Units

AreaType

Unit: Arealnit [0..1]
Walue: Decimal

FoveerType

Unit: Powerlnit [0..1]
Walue: Decimal

CurrencyType

SpeedType

Unit: Currencylnit [0..1]
Walue: Decimal

Unit: SpeedUnit [0..1]
Walue: Decimal

Elap=sadTi meType

TermperstureType

Unit: TimeUnit [0..1]
Walue: Decimal

Unit: TemperatureUnit [0..1]
Walue: Decimal

WizightType

Unit: WeightUnit [0..1]
Walue: Decimal

CuantityType

Unithrescription: String [3..1]
UnitName: String
Walue: Decimal

15 least one of thel
attributes Wrtidth,
Lepth, and Height

Gross0imensions

LengthType

alumeType

Unit: Lengthlnit [0..1]
Walue: Decimal

Unit: WolumeUnit [0..1]
Walue: Decimal

: ; "1zhall be prezent]}
Unit: LengthUnit [0..1] |

iidth: Decimal [0..1]
Lepth: Decimal [0..1]
Height: Decimal [0..1]

Figure 3: Classes for Measured Values and their Units

6.1.1.2 Classes Supporting Property Attributes Definition
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in a Property instance shall adhere to

Froperty

the unit, content, and cardinality
constraints defined in the associated

RefeencingEmtity
Enrfify Reference

0.1 FropertyDescription: PropertyDescriptionReference [0..1]
Mame: String
Cescription: String [0..1]
Unit: String [0..1]

Deﬁn:‘ﬁon:: LhimolePmoperty
AbsfraciEnfify Reference alue: sting [0..1]
htockasticPopedy

Lristribution: Distribution [0..1]

-1 Propertylrescription.}

I0ne and anly one of the attributes :l“-
1value, Distribution, and
"AbstractEntityReference" subclass
shall appear.}

Figure 4: Classes Supporting Property Attribute Definition
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6.1.1.3 Classes Supporting Distribution Information Definition

UirigueEatity
Oi=tribwti onDefinition

Distribution: Distribution LS ki
ientifiahle Entity

Identifier: Identifiar

Crescription: String [0..1]

Referencehdaterial: ReferencebaterialReferance [0.7]

Froperty: Propery [0.7]

Name: String
Crescription: String [0..1]

1R
I0ne and only one of the attributes Value, DistributionParameter
Distribution, and DistributionRefarence shall be :
Mame: String

present.} e ;

7 Lrescription: String [0..1]

2 Walue: Decimal

Duration

Unit: TimeUnit [0..1]

Walue: Decimal [0..1]

Distribution: Distribution [0..1]

DistributionRefarence: DistributionDefinitionReferance [0..1]

Figure 5: Classes Supporting Distribution Information Definition

6.1.1.4 Classes Supporting Contact Information Definition

T, : .
{Atleast one afthe attributes e | contactinfor mation oo - ‘_{-'E" valid l:l:-nta-::tF'art?,l—
FersonHame and OrganizationMame instance shall contain
zhall be present.} Q at least ane attribute }
B o.- 0Fx
Contact Party ContitumicaiionMefhod
R
FParsonMame: String [0..1] 0.7 | pezeription: String [0..1]
OrganizationMame: String [0..1] &

I0ne and only one of the Il
attributes Street and
FastOfficeBax shall be present.}

]

Address Fhaone Ernail

Street: String [0..1] Mumber: String Address: URI
OrganizationMame: String [0..1]

FastOfficeBax: String [0..1]
Additionallnformation: String [0..1]
City: String

State: String

Country: String [0..1]

FostalCode: String [0..1]

Figure 6: Classes Supporting Contact Information Definition
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6.1.1.5 Classes Supporting Precedence Constraint Definition

PrecedenceConsiraint

Crescription: String [0..1]
FrecedenceRelationship: FrecedenceRelationship
LagCuration: ElapsedTimeType [0..1]
LagFercentage: Decimal [0..1]
LagFatsComplete: MonMegativelnteger [0..1]

A

FrocessConstraint MairtenanceProcess Constraint Job Constraint
FredecessorFrocess: ProcessReference FredecessorProcess: MaintenanceProcessReference Fredecessorlob: JobReference
SuccessorProcess: ProcessReference SuccessorFrocess: MaintenanceFrocessRefarence Successordob: JobReference

Figure 7: Classes Supporting Precedence Constraint Definition

6.1.1.6 Classes Supporting the Definition of Order, Job, and Process Related Information

temPackaging 1The YariableCosthata | ¥ .
attribute shall not appear CostAllocationData
FackageMame: String if CostType is not ..
PadiagaDescription: String [0..1] “variable'] ~o CostCategony: CostCategony [0..1]
i CostType: CostType

Costlame: String [0..1]
CostDescription: String [0..1]
TotalCost: CurrencyType
Fropery: Propery [0..7]

] 4
PerFiecaFackaging PerMeasuredAmourt Fackaging 0.1
FiecesFerFackage: MonMegativelnteger Measuradsmount: Decimal “ariableCostData
PriceFerFiace: CumeneyType [0..1] FackagalnitOfMeasura: String [0..1] = :
FricePerlnit: CurrencyType [0..1] EE::;EP?E:?# o
CostUnitlQuantity: Lecimal
Event IAt least one at‘trihutéll‘
__--4shall be present.} .
SequenceMumber. String [0..1] kA=chine ProgramData
Name.: .Stn.ng [E!"ﬂ MachineProgramMame: String [0..1]
D?ESGIIFItIDI‘l. St.nng bl {At least ane aﬁributﬁ-"' Targethachine: ResourceReference [0..7]
;Ir:-lpejtr:yTi.roLI;-nrt?rﬂ[Da.T]p [y shall be present} MachineProgrambLocation: URI[D..1]

Figure 8: Classes Supporting the Definition of Order, Job, and Process Related Information
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6.1.1.7 Classes Supporting Layout Information Definition

ColorHighlight

I .,
| fat least one of the I—\

LineColor: Colorfefinition [3..1]
FillCalar: Colarbrefinition [0..1]

Fropery: Properhy [0..7]

Alphavalue: NanMegativelnteger [0..1]

I.at'trihutEE LineCalar,
| FillColor, and Alphavalue
| shall be present.}

CoordinatezD

Ao Decimal
' Decimal

Coordinate3D

£ Decimal [0..1]
JCoominade 20
. Decimal

7 Decimal

Spatial Di mension

Width: Decimal
Lepth: Decimal
Height: Decimal [0..1]

I

BoundaryDefinition

Unit: LayoutLengthUnit [0..1]
CoordinateSystem: CoaordinateSystem [0..1]
JEnab e sion

Wiidth: Decimal

Lepth: Crecimal

Height: Decimal [0..1]

ImageResalution

PixelzP arlnit: MonMegativelnteger
Screenlnit: LayoutLengthUnit

Shapelabel Definition

Text: String
Calor: Colorbefinition [0..1]
Froperty: Froperty [0..7]

Figure 9: Classes Supporting Layout Information Definition

6.1.1.8 Classes Supporting the Definition of Information about Reference Materials

Reference Material

Lorigere Emtity

FileMame: String [0..1]
Onlinelocation: URI[D..1]
ISBM: String [0..1]
CigitalFormat: String [0..1]

silenhifiableEntity
Identifier: |dentifier
Description: String [0..1]

Fropery: Properhy [0.7]

FermanentStoragehdediom:

Referencehdaterial: ReferencehdaterialReferance [0..7]

String [0..1] o

FhysicalLocation: String [0..1] 0.1

RequiredApplication

Mame: String

Lescription: String [0..1]
Wersion: String [0..1]
OperatingSystem: String [0..1]

Figure 10: Classes Supporting the Definition of Information about Reference Materials
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fIn walid instances of Partzroup:

13 at least one of the attributes PatQuantity and
Fartinstance shall be present

21 If PatQuantity is present then PadType shall be
present.}

i,

6.1.1.9 Classes that Define Other Basic Structures

il
v

Fart Group

Lrescription: String [0..1]

FanType: PanTypeReference [0..1]
FarQuantity: MonMegativelntager [0..1]
Fartinstance: PafReference [0..7]

fIn a valid ResourcesRequirad instance, at least one attribute shallr—\-

appear.

If the RequiredEmployeeSkill attribute is present, the type of the
ResourceClass instance referrad to by the ResourceClass attribute
shall be employes.

If the AllowableSetup attribute is present, the type of the
ResourceClass instance referrad to by the ResourceClass attribute
zshall not be employee.

If the ResourceClass attribute is present, any resources referred to by
Feszource attributes shall be of the same resource class}

LatIirfor rmation

LotHumber: String FacilityLacation,

IAat least one of the attributes Il

FarentLotMumber: String [0..4] | | WithinFacilityLocation, and
Description: String [0..1] RezourcelLocation shall be present.}

-

Lowzati on Definition

FacilityLocation: String [0..1]
WithinF acilityLocation: String [0..1]
Resourcelocation: ResourceReferance [0..1]

.
[
]
[

Re=zourcesRequired

Description: String [0..1]

ResourcelClass: ResourceClassReference [0..1]
MinimumMNumber. NonNegativelntager [0..1]
MaximumMumber. MonMegativelnteger [0..1]
Fesource: ResourceReference [0..7]
AllowableSetup: SetuplefinitionReference [0.7]
RequiredEmployeeSkill: SkillReferance [0..7]

Figure 11: Classes that Define Other Basic Structures

6.1.2 Classes

6.1.2.1 Address Class

The Address class provides a means to specify a street address or post office box that can be used to
communicate with a person or organization.

6.1.2.1.1 Defined Attributes and Association Roles

Attribute/Role Tvpe Multi- Description
Name yp plicity b

OrganizationName String 0to 1 The name of an organization associated
with this address.

Street String 0to 1 The street name and number of the
address.

PostOfficeBox String 0to 1 'El;t;i number of the address’ Post Office

Additionallnformation | String Otol A place to specify information needed by
more complex addresses.

City String 1 Th.e municipality in which the address
exists.
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Attribute/Role Tvoe Multi- Description
Name yp plicity P
State String 1 The t.errltonall d|V|s_|on within the country
in which the city exist.
Country String 0to 1 | The nation in which the city exists.
PostalCode String 0to 1 The alphanumeric code as§|gned to the
address to speed postal delivery.

6.1.2.1.2 Superclasses & Inherited Attributes

Superclass Name Inherited attributes

CommunicationMethod Description.

6.1.2.1.3 Constraints and Notes

Constraint: In valid Address class instances, one and only one of the attributes Street and
PostOfficeBox shall be present.

6.1.2.2 AreaType Class

The AreaType class provides a means to specify a quantity that represents the extent of a two-dimensional
area and the unit associated with that area.

6.1.2.2.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Description
Name yp plicity P

Unit AreaUnit Oto 1 | The area unit name.

Value Decimal 1 The measured extent of an area.
6.1.2.2.2 Superclasses & Inherited Attributes
None.
6.1.2.2.3 Constraints and Notes
Note: If the Unit attribute is not present, the unit is specified by the value of the AreaUnit attribute

in the UnitDefaults instance defined in the associated CMSDDocument instance. If the
UnitDefaults instance is not present or the AreaUnit attribute does not appear in the
UnitDefaults instance, the unit is the default value specified for the AreaUnit attribute in the
UnitDefaults class definition.

6.1.2.3 BoundaryDefinition Class

The BoundaryDefinition class defines boundary, coordinate system, and unit information for a
LayoutElement.
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6.1.2.3.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Description
Name yp plicity P
Unit LayoutLengthUnit 0to 1 l‘;r;iuﬂnétlec;;g:fasure for distances in this
CoordinateSystem CoordinateSystem Otol Igjoutlzclzﬁ:glr?tate system  for the

6.1.2.3.2 Superclasses & Inherited Attributes

Superclass Name Inherited attributes

SpatialDimension Width, Depth, Height.

6.1.2.3.3 Constraints and Notes

Note: If the Unit attribute is not present, the default value for this atteibute is “pixel”’. This
relationship is different that for other classes that have a Unit attribute.

Note: If the CoordinateSystem attribute is not present, the default value of this attribute is
“upperLeftBased”.

6.1.2.4 ColorHighlight Class
The ColorHighlight class provides a means to specify how a shape’s color should be represented in a layout.

6.1.2.4.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Description
Name yp plicity P
LineColor ColorDefinition 0to 1 The color to be used for the lines or
edges that are a part of a shape.
FillColor ColorDefinition 0to 1 The color to be used for the inside area
of a shape.
AlphaValue NonNegativelnteger 0to 1 A value between 0 and 100 defining the
opaqueness of a shape.
Propert Propert 0to* Name and value information for a
perty perty noteworthy characteristic of a shape.

6.1.2.4.2 Superclasses & Inherited Attributes

None.

6.1.2.4.3 Constraints and Notes

Constraint: In a valid ColorHighlight instance, at least one of the attributes LineColor, FillColor, and
AlphaValue shall appear.
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6.1.2.5 CommunicationMethod Class

The CommunicationMethod class is abstract and provides a means to specify how a person or organization
may be contacted.

6.1.2.5.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Description
Name yp plicity P
. . Additional information about a
Description String Otol CommunicationMethod instance.

6.1.2.5.2 Superclasses & Inherited Attributes

None.

6.1.2.5.3 Constraints and Notes

None.
6.1.2.6 Contactinformation Class

The Contactinformation class provides a means to specify contact information about a person or
organization.

6.1.2.6.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Description
Name yp plicity P
ContactParty ContactParty 0o * The person or organization to be
contacted.
(subclass of) bel f )
- (subclass of) Oto* | The means by which the contact party
C(;)mmunlcanonMeth CommunicationMethod can be communicated with.
o
6.1.2.6.2 Superclasses & Inherited Attributes
None.
6.1.2.6.3 Constraints and Notes
Constraint: In a valid Contactinformation instance, at least one attribute shall appear.
Note: The CommunicationMethod class is abstract, and as such, attributes with this name and

type cannot be directly defined for a CMSD class. Any concrete subclass of the
CommunicationMethod class can be used to define the name and type of an attribute for the
ContactInformation class.

6.1.2.7 ContactParty Class

The ContactParty class provides a means to define the name of a person or organization that may be
contacted in reference to some related production activity.
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6.1.2.7.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Description
Name yp plicity P
PersonName String 0to 1 The name of a person that is associated
with a production activity.
OrganizationName String Otol The name 9f an organization _that IS
associated with a production activity.

6.1.2.7.2 Superclasses & Inherited Attributes

None.

6.1.2.7.3 Constraints and Notes

Constraint: In a valid ContactParty instance, at least one of the attributes PersonName and
OrganizationName shall appear.

6.1.2.8 Coordinate2D Class
The Coordinate2D class defines a point in a two-dimensional space.

6.1.2.8.1 Defined Attributes and Association Roles

Attribute/Role Tvpe Multi- Description
Name yp plicity P
X Decimal 1 Thg distance along the x-axis for the
point.
v Decimal 1 ';Qier-]tmstance along the y-axis for the

6.1.2.8.2 Superclasses & Inherited Attributes

None.

6.1.2.8.3 Constraints and Notes

None.
6.1.2.9 Coordinate3D Class
The Coordinate3D class defines a point in a three-dimensional space.

6.1.2.9.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Description
Name yp plicity P
7 Decimal 0to 1 'FIJ'(t)wientmstance along the z-axis for the

Copyright © 2010 SISO. All rights reserved. Page 29 of 170



SISO-STD-008-2010

Standard for: Core Manufacturing Simulation Data — UML Model

6.1.2.9.2 Superclasses & Inherited Attributes

Superclass Name Inherited attributes

Coordinate2D X, Y.

6.1.2.9.3 Constraints and Notes

None.
6.1.2.10 CostAllocationData Class

The CostAllocationData class provides a means to specify information about the cost of performing a
production activity or the cost for using a resource.

6.1.2.10.1 Defined Attributes and Association Roles

Attribute/Role Tvpe Multi- Description
Name yp plicity P

CostCategory CostCategory 0to 1 A general category in which costs can be
grouped.

CostType CostType 1 An |nQ|cat|0n of whether the cost is fixed
or variable.

CostName String 0to 1 | The name assigned to the cost item.

CostDescription String 0to 1l | A description of the cost item.

VariableCostData VariableCostData Otol Add|t|0nal information about costs  that
are variable.
The total amount of money associated

TotalCost CurrencyType 1 with this cost item.
Name and value information for a

Property Property 0to * | noteworthy characteristic associated with

this cost item.

6.1.2.10.2 Superclasses & Inherited Attributes

None.

6.1.2.10.3 Constraints and Notes

Constraint: The VariableCostData attribute shall not appear in a CostAllocationData instance if the value

of the CostType attribute is not “variable”.
6.1.2.11 CurrencyType Class

The CurrencyType class provides a means to specify an amount of currency and the name of the currency
unit associated with that amount.
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6.1.2.11.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Description
Name yp plicity P
Unit CurrencyUnit 0to 1 | The name of the currency unit.
Value Decimal 1 An amount of currency.

6.1.2.11.2 Superclasses & Inherited Attributes

None.

6.1.2.11.3 Constraints and Notes

Note: If the Unit attribute is not present, the unit is specified by the value of the CurrencyUnit
attribute in the UnitDefaults instance defined in the associated CMSDDocument instance. If
the UnitDefaults instance is not present or the CurrencyUnit attribute does not appear in the
UnitDefaults instance, the unit is the default value specified for the CurrencyUnit attribute in
the UnitDefaults class definition.

6.1.2.12 Distribution Class
The Distribution class provides a means to define a statistical distribution.

6.1.2.12.1 Defined Attributes and Association Roles

Attribute/Role Multi-

Name Type plicity Description
Name String 1 The name of the statistical distribution.
Description String Oto 1 | Adescription of the statistical distribution.

The name, description, and value for
DistributionParameter | DistributionParameter 1to* | information that describes a
characteristic of the distribution.

6.1.2.12.2 Superclasses & Inherited Attributes

None.

6.1.2.12.3 Constraints and Notes

None.
6.1.2.13 DistributionDefinition Class

The DistributionDefinition class defines a statistical distribution that can be referenced.
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6.1.2.13.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Description
Name yp plicity P
Distribution Distribution 1 A definition of a statistical distribution.
6.1.2.13.2 Superclasses & Inherited Attributes
Superclass Name Inherited attributes
UniqueEntity Identifier, Description, ReferenceMaterial,
(subclass of IdentifiableEntity) Property.

6.1.2.13.3 Constraints and Notes

None.
6.1.2.14 DistributionParameter Class

The DistributionParameter class provides a means to specify information that defines the characteristics of a
distribution.

6.1.2.14.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Descrintion
Name yp plicity P
. The name of the statistical distribution
Name String 1
parameter.
Description String 0to 1 A description of the statistical distribution
parameter.
value Decimal 1 Datq s_pecn‘ylng the value of the
distribution parameter.

6.1.2.14.2 Superclasses & Inherited Attributes

None.

6.1.2.14.3 Constraints and Notes

None.
6.1.2.15 Duration Class

The Duration class provides a means to define a period of time using either a fixed value or a statistical
distribution.

6.1.2.15.1 Defined Attributes and Association Roles

Attribute/Role Multi-

Name Type plicity Description
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Attribute/Role Tvoe Multi- Description
Name yp plicity P
Unit TimeUnit 0to 1 The unit .of t_|me measurement used for
this duration instance.
value Decimal 0to 1 The lamount of time for a duration
specified as a constant.
Distribution Distribution 0to 1 A stausucgl distribution .deﬂnmg the
amount of time for the duration.
DistributionDefinitionRefe A reference to a statistical distribution
DistributionReference rence Oto 1 | that defines the amount of time for the
duration.
6.1.2.15.2 Superclasses & Inherited Attributes
None.
6.1.2.15.3 Constraints and Notes
Constraint: One and only one of the attributes Value, Distribution, and DistributionReference shall

appear in a valid Duration class instance.

Note: If the Unit attribute is not present, the unit is specified by the value of the TimeUnit attribute
in the UnitDefaults instance defined in the associated CMSDDocument instance.
UnitDefaults instance is not present or the TimeUnit attribute does not appear in the
UnitDefaults instance, the unit is the default value specified for the TimeUnit attribute in the

UnitDefaults class definition

6.1.2.16 ElapsedTimeType Class

The ElapsedTimeType class provides a means to specify an
associated with that amount.

6.1.2.16.1 Defined Attributes and Association Roles

amount of time and the name of the time unit

Attribute/Role Tvpe Multi- Descrintion
Name yP plicity P

Unit TimeUnit 0to 1 | The name of the time unit.

Value Decimal 1 An amount of elapsed time.
6.1.2.16.2 Superclasses & Inherited Attributes
None.
6.1.2.16.3 Constraints and Notes
Note: If the Unit attribute is not present, the unit is specified by the value of the TimeUnit attribute

in the UnitDefaults instance defined in the associated CMSDDocument instance.
UnitDefaults instance is not present or the TimeUnit attribute does not appear in the
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UnitDefaults instance, the unit is the default value specified for the TimeUnit attribute in the
UnitDefaults class definition.
6.1.2.17 Email Class

The Email class provides a means to specify an email address that can be used to communicate with a
person or organization.

6.1.2.17.1 Defined Attributes and Association Roles

Attribute/Role Tvpe Multi- Description
Name yp plicity b
Address URI 1 The email addrgss rleeded to contact the
person or organization.
6.1.2.17.2 Superclasses & Inherited Attributes
Superclass Name Inherited attributes
CommunicationMethod Description.

6.1.2.17.3 Constraints and Notes

None.
6.1.2.18 Event Class

The Event class provides a means to plan for or record the occurrence of some phenomenon, condition, or
state that is relevant to production activities.

6.1.2.18.1 Defined Attributes and Association Roles

Attribute/Role Tvpe Multi- Description
Name yp plicity P
SequenceNumber String 0to 1 A number that can be used to distinguish
one event from another event.
Name String 0to 1 | The name of the event.
Description String 0to 1 | Adescription of the event.
Timestamp Timestamp 0to 1 The time that the event occurred or will
occur.
Propert Propert 0 to * Name and value information for a
perty perty noteworthy characteristic of the event.

6.1.2.18.2 Superclasses & Inherited Attributes

None.
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6.1.2.18.3 Constraints and Notes

Constraint:

A valid Event class instance shall have at least one attribute present.

6.1.2.19 GrossDimensions Class

The GrossDimensions class provides a means to specify the general dimension of an object and the length
unit associated with the object’'s dimensions.

6.1.2.19.1 Defined Attributes and Association Roles

Attribute/Role Type M.ullti— Description
Name plicity
Width Decimal 0to 1 | Alinear distance along an object’s x-axis.
Depth Decimal 0to 1 | Alinear distance along an object’s y-axis.
Height Decimal 0to 1 | Alinear distance along an object’s z-axis.

6.1.2.19.2 Superclasses & Inherited Attributes

None.

6.1.2.19.3 Constraints and Notes

Constraint:

Note:

Note:

Valid instances of the GrossDimensions class shall contain at least one of the attributes
Width, Depth, and Height.

CMSD does not specify a method for determining how an object should be oriented. The
GrossDimensions class only provides a means to record the dimensions of an object after
such a determination has been made.

If the Unit attribute is not present, the unit is specified by the value of the LengthUnit attribute
in the UnitDefaults instance defined in the associated CMSDDocument instance. If the
UnitDefaults instance is not present or the LengthUnit attribute does not appear in the
UnitDefaults instance, the unit is the default value specified for the LengthUnit attribute in the
UnitDefaults class definition.

6.1.2.20 ImageResolution Class

The ImageResolution class provides a means to specify information about the resolution of an image

graphic.

6.1.2.20.1 Defined Attributes and Association Roles

Attribute/Role Multi-
Name

Type Description

plicity

PixelsPerUnit

The number of pixels in an image that

NonNegativelnteger 1 .
represents a screen unit.
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Attribute/Role Tvoe Multi- Description
Name yp plicity P
: . A mapping of the pixels in an image to
ScreenUnit LayoutLengthUnit 1

either real world or screen units.

6.1.2.20.2 Superclasses & Inherited Attributes

None.

6.1.2.20.3 Constraints and Notes

None.

6.1.2.21 ItemPackaging Class

The ItemPackaging class provides a means to specify information about how a part is packaged for sale or

manufacture.

6.1.2.21.1 Defined Attributes and Association Roles

Attribute/Role

Multi-

Name Type plicity Description
PackageName String 1 The name of this kind of packaging.
PackageDescription String 0to 1 | Adescription of the packaging.

Information about packaging that is
PerPiecePackaging PerPiecePackaging Oto1l | based on the number of pieces in the
package.
PerMeasuredAmount | PerMeasuredAmountPac Information  about packaging that s

) . Oto 1 | based on the amount of a substance that

Packaging kaging

is contained in the package.

6.1.2.21.2 Superclasses & Inherited Attributes

None.

6.1.2.21.3 Constraints and Notes

Constraint:

PerMeasuredAmountPackaging shall appear.

6.1.2.22 JobConstraint Class

In a valid ItemPackaging instance, at most one of the attributes PerPiecePackaging and

The JobConstraint class defines precedence constraint information for two jobs.
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6.1.2.22.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Description
Name yp plicity P
PredecessorJob JobReference 1 The job . that is  constraining  the
successor job.
SuccessorJob JobReference 1 The job that is being constrained by the
predecessor job.
6.1.2.22.2 Superclasses & Inherited Attributes
Superclass Name Inherited attributes

Description, PrecedenceRelationship,

PrecedenceConstraint LagDuration, LagPercentage, LagPartsComplete.

6.1.2.22.3 Constraints and Notes

None.
6.1.2.23 LengthType Class

The LengthType class provides a means to specify a linear distance quantity and the name of the distance
unit associated with that quantity.

6.1.2.23.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Descrintion
Name yp plicity P

Unit LengthUnit 0to 1 | The name of the distance unit.

Value Decimal 1 A quantity of linear distance.
6.1.2.23.2 Superclasses & Inherited Attributes
None.
6.1.2.23.3 Constraints and Notes
Note: If the Unit attribute is not present, the unit is specified by the value of the LengthUnit attribute

in the UnitDefaults instance defined in the associated CMSDDocument instance. If the
UnitDefaults instance is not present or the LengthUnit attribute does not appear in the
UnitDefaults instance, the unit is the default value specified for the LengthUnit attribute in the
UnitDefaults class definition.

6.1.2.24 LocationDefinition Class

The LocationDefinition class provides a means to specify general information about where a part or resource
exists within a manufacturing enterprise.
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6.1.2.24.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Description
Name yp plicity P

FacilityLocation String 0to 1 Information about t.he facility where the
part or resource resides.

WithinFacilityLocation | String Otol Infqr_mauon describing a place W'.th'n a
facility where a part or resource resides.

ResourcelLocation ResourceReference Otol A reference to a resource where the part
or another resource resides.

6.1.2.24.2 Superclasses & Inherited Attributes

None.

6.1.2.24.3 Constraints and Notes

Constraint: In a valid LocationDefinition instance, at least one of its attributes shall appear.

6.1.2.25 LotInformation Class

The Lotinformation class provides a means to specify information about a group of parts that were
manufactured together and that have identifying characteristics that allow them to be distinguished from

other groups of parts.

6.1.2.25.1 Defined Attributes and Association Roles

Attribute/Role Tvpe Multi- Description
Name yp plicity b
LotNumber String 1 Identifying information for the lot.
ParentLotNumber String 0to 1 Informat'|on that indicates that this lot is a
sub portion of a larger lot.
- . Information about the distinguishing
Description String Otol characteristics of this lot.

6.1.2.25.2 Superclasses & Inherited Attributes

None.

6.1.2.25.3 Constraints and Notes

None.
6.1.2.26 MachineProgramData Class

The MachineProgramData class provides a means to specify information about a machine program that will
be used as a part of the process required to produce a part.

Copyright © 2010 SISO. All rights reserved. Page 38 of 170



SISO-STD-008-2010

Standard for: Core Manufacturing Simulation Data — UML Model

6.1.2.26.1 Defined Attributes and Association Roles

ation

Attribute/Role Tvoe Multi- Description
Name yp plicity P
mzchmeProgramNa String 0to 1 | The name of the machine program.
TargetMachine ResourceReference Oto* The machme or machines on which the
machine program can run.
MachineProgramLoc URI 0to 1 The address from which the machine

program can be located.

6.1.2.26.2 Superclasses & Inherited Attributes

None.

6.1.2.26.3 Constraints and Notes

Constraint:

6.1.2.27 MaintenanceProcessConstraint Class

The MaintenanceProcessConstraint class defines precedence constraint information for two maintenance

processes.

6.1.2.27.1 Defined Attributes and Association Roles

A valid MachineProgramData class instance shall have at least one attribute present.

rence

Attribute/Role Tvoe Multi- Description
Name yp plicity P
MaintenanceProcessRefe The process that is constraining the
PredecessorProcess 1
rence SuUCCEeSSOr process.
MaintenanceProcessRefe The process that is being constrained by
SuccessorProcess 1

the predecessor process.

6.1.2.27.2 Superclasses & Inherited Attributes

Superclass Name

Inherited attributes

PrecedenceConstraint

Description, PrecedenceRelationship,
LagDuration, LagPercentage, LagPartsComplete.

6.1.2.27.3 Constraints and Notes

None.

6.1.2.28 PartGroup Class

The PartGroup class provides a means to specify information about a number of identical parts or a group of

part instances that have been aggregated for some purpose.
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Attribute/Role Tvoe Multi- Description
Name yp plicity P

Description String 0to 1 Descriptive information about this group
of parts.

PartType PartTypeReference Oto1l ;POeuppart type of the parts in this part

PartQuantity NonNegativelnteger Otol The number of parts of the specified part
type in the group.

Partinstance PartReference Oto* | Areference to a Part instance.

6.1.2.28.2 Superclasses & Inherited Attributes

None.

6.1.2.28.3 Constraints and Notes

Constraint:

Constraint:

attribute shall also appear.

Note:

Partinstnce attributes to appear.

In a valid PartGroup instance, either the PartQuantity attribute shall appear or one or more
Partinstnce attributes shall appear.

In a valid PartGroup instance, if the PartQuantity attribute appears then the PartType

In a valid PartGroup instance, it is valid for both the PartQuantity attribute and one or more

6.1.2.29 PerMeasuredAmountPackaging Class

The PerMeasuredAmountPackaging class provides a means to specify information about packaging for

items that contain a specified amount of a substance.

6.1.2.29.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Description
Name yp plicity P

MeasuredAmount Decimal 1 The amount of the substance in the
package.

PackageUnitOfMeas . The unit of measure associated with the

String Oto1l
ure package.
PricePerUnit CurrencyType 0to 1 | The price for a unit of the substance.

6.1.2.29.2 Superclasses & Inherited Attributes

None.

6.1.2.29.3 Constraints and Notes

None.
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6.1.2.30 PerPiecePackaging Class

The PerPiecePackaging class provides a means to specify information about packaging for items that
contain a group of individual pieces.

6.1.2.30.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Descrintion
Name yp plicity b
PiecesPerPackage NonNegativelnteger 1 The number of pieces in the package.
PricePerPiece CurrencyType 0to 1 | The price for each piece in the package.

6.1.2.30.2 Superclasses & Inherited Attributes

None.

6.1.2.30.3 Constraints and Notes

None.
6.1.2.31 Phone Class

The Phone class provides a means to specify a phone number to be used to communicate with a person or
organization.

6.1.2.31.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Description
Name yp plicity P
. The number needed to contact the
Number String 1 A
person or organization by phone.

6.1.2.31.2 Superclasses & Inherited Attributes

Superclass Name Inherited attributes

CommunicationMethod Description.

6.1.2.31.3 Constraints and Notes

None.
6.1.2.32 PowerType Class

The PowerType class provides a means to specify an amount of power and the name of the power unit
associated with that amount.

6.1.2.32.1 Defined Attributes and Association Roles

Attribute/Role Multi-

Name Type plicity Description
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Attribute/Role Tvoe Multi- Description
Name yp plicity P

Unit PowerUnit 0to 1 | The name of the power unit.

Value Decimal 1 An amount of power.
6.1.2.32.2 Superclasses & Inherited Attributes
None.
6.1.2.32.3 Constraints and Notes
Note: If the Unit attribute is not present, the unit is specified by the value of the PowerUnit attribute

in the UnitDefaults instance defined in the associated CMSDDocument instance. If the
UnitDefaults instance is not present or the PowerUnit attribute does not appear in the
UnitDefaults instance, the unit is the default value specified for the PowerUnit attribute in the
UnitDefaults class definition.

6.1.2.33 PrecedenceConstraint Class

The PrecedenceConstraint class provides a means to define information about the relationship between the
initiation and completion of two production activities (jobs, processes, or maintenance processes).

6.1.2.33.1 Defined Attributes and Association Roles

Attribute/Role Tvpe Multi- Description
Name yp plicity P
- . A description of the constraint
Description String Otol relationship between the two activities.
PrecedenceRelations PrecedenceRelationshi 1 Whether the relationship between the
hip P two activities is SS, SF, FS, or FF.
A modification to the initiation or
LagDuration ElapsedTimeType Oto1l | completion time of the predecessor

activity.

A modification to the amount of work
LagPercentage Decimal 0to 1l | necessary to indicate the completion of
the predecessor activity.

A modification to the number of parts that
LagPartsComplete NonNegativelnteger 0to 1 | will have to be completed to indicate the
completion of the predecessor activity.

6.1.2.33.2 Superclasses & Inherited Attributes

None.

6.1.2.33.3 Constraints and Notes

None.
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6.1.2.34 ProcessConstraint Class
The ProcessConstraint class defines precedence constraint information for two processes.

6.1.2.34.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Descrintion
Name yp plicity P
PredecessorProcess ProcessReference 1 The process that is constraining the
SUCCeSsSOor process.
SuccessorProcess ProcessReference 1 The process that is being constrained by
the predecessor process.

6.1.2.34.2 Superclasses & Inherited Attributes

Superclass Name Inherited attributes

Description, PrecedenceRelationship,

PrecedenceConstraint LagDuration, LagPercentage, LagPartsComplete.

6.1.2.34.3 Constraints and Notes

None.

6.1.2.35 Property Class

The Property class provides a means to specify a name, description, and additional data for a “property”. A
property is a noteworthy characteristic of the CMSD entity defined by a CMSD class. An attribute of a

CMSD class whose type is defined by this class is referred to as a “property attribute”.

6.1.2.35.1 Defined Attributes and Association Roles

Attribute/Role Tupe Multi- Description
Name yp plicity P
. A PropertyDescription class instance that
PropertyDescription PropertyDescriptionRefer Oto 1l | describes the format and acceptable
ence )
value space for a Property attribute.
Name String 1 The name of a property.
- . A description of the characteristic, trait,
Description String Otol feature, or fact that this property denotes.
Unit String 0to 1 | The unit associated with this property.

6.1.2.35.2 Superclasses & Inherited Attributes

Superclass Name Inherited attributes
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ReferenceProperty An AbstractEntityReference subclass.
SimpleProperty Value.
StochasticProperty Distribution.

6.1.2.35.3 Constraints and Notes

Constraint: If PropertyDescription information is provided, the other attributes that appear in a Property
instance shall adhere to the unit, content, and cardinality constraints defined in the
associated PropertyDescription instance.

Constraint: The Value, Distribution, and “AbstractEntityReference” subclass attributes shall not appear
together in a valid Property class instance.

6.1.2.36 QuantityType Class

The QuantityType class provides a means to specify the quantity of an object or of a measurable substance,
where the unit associated with that object or substance is custom-defined.

6.1.2.36.1 Defined Attributes and Association Roles

Attribute/Role Tvpe Multi- Description
Name yp plicity P
UnitDescription String 0to 1 A desg:npuon of the unit associated with
the object or substance.
UnitName String 1 A name for the unit associated with the
object or substance.
Value Decimal 1 An amount of an object or substance.

6.1.2.36.2 Superclasses & Inherited Attributes

None.

6.1.2.36.3 Constraints and Notes

None.

6.1.2.37 ReferenceMaterial Class

The ReferenceMaterial class provides a means to describe and provide a location for reference materials.
Reference materials are existing organized aggregations of information (paper manuals, CAD files,
applications on external media, web pages, etc.) that complement or supplement other information defined in
CMSD.

6.1.2.37.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi-
Name yp plicity

Description
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Attribute/Role Tvoe Multi- Description
Name yp plicity P

FileName String 0to 1 The name of a flle containing reference
material information.

OnlineLocation URI 0to 1 The online Iocat|on.or resource name of
the reference material.

ISBN String 0to 1 The ISBN num.ber associated with the
reference material.

DigitalFormat String 0to 1 The for.mat for a file that exists in
electronic form.
A specification of whether the reference

PermanentStorageM Strin 0to 1 material’'s information is stored as a

edium 9 hardcopy document, on a CD/DVD, in a
computer file, etc.

Physicallocation String 0to 1 The Iocat|qn of a reference material that
has a physical form.
Information about a computer application

RequiredApplication RequiredApplication Oto 1l | that is required to access the reference
material’s information.

6.1.2.37.2 Superclasses & Inherited Attributes

Superclass Name Inherited attributes

UniqueEntity Identifier, Description, ReferenceMaterial,
(subclass of IdentifiableEntity) Property.

6.1.2.37.3 Constraints and Notes

None.
6.1.2.38 ReferenceProperty Class

The ReferenceProperty class, a superclass of the Property class, provides a means for a Property class
instance to define a reference to a CMSD entity instance.
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AbstractEntityRefere
nce

AbstractEntityReference

Attribute/Role Tvoe Multi- Description
Name yp plicity P
(name of a subclass
of) (type of a subclass of) 0to 1 A reference to an identifiable CMSD

entity instance.

6.1.2.38.2 Superclasses & Inherited Attributes

None.

6.1.2.38.3 Constraints and Notes

Note:

The AbstractEntityReference class is abstract, and as such, attributes with this name and
type cannot be directly defined for a CMSD class. The name and type of the attribute for a
concrete ReferenceProperty subclass instance is the name and type of the associated

concrete AbsrtractEntityReference subclass instance.

6.1.2.39 RequiredApplication Class

The RequiredApplication class provides a means to specify information about a computer application that is
required to access a reference material’s information.

6.1.2.39.1 Defined Attributes and Association Roles

Attribute/Role Tvpe Multi- Description
Name yp plicity P
Name String 1 The name of a computer application.
The description of a computer application
Description String Oto1l | that is needed to access a reference
material’'s information.
Version String 0to 1 The name/number.of 'Fhe specific version
of a computer application.
OperatinaSystem Strin 0to 1 The name of the computer operating
P 9-y 9 system needed to run the application.

6.1.2.39.2 Superclasses & Inherited Attributes

None.

6.1.2.39.3 Constraints and Notes

None.

6.1.2.40 ResourcesRequired Class

The ResourcesRequired class provides a means to specify information about the characteristics of a group

of resources that have been assembled for some purpose.
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6.1.2.40.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Description
Name yp plicity P
Description String 0to 1 Informa‘uqn. about. the distinguishing
characteristics of this group of resources.
ResourceClass ResourceClassReference | Oto 1 ;POeugesource class for resources in the
MinimumNumber NonNegativelnteger Otol The minimum .number of resources that
should be in this group.
MaximumNumber NonNegativelnteger Otol The maxmum.number of resources that
should be in this group.
Resource ResourceReference 0to* A.reference to a resource that is a part of
this group.
AllowableSetup SetupDefinitionReference | 0to * A setup _con_ﬂgurauon supported by
resources in this group.
RequwedEmponeeSk SkillReference 0to * A sk.|II possessed by employee resources
ill in this group.
6.1.2.40.2 Superclasses & Inherited Attributes
None.
6.1.2.40.3 Constraints and Notes
Constraint: In valid ResourcesRequired instances, at least one attribute appears.
Constraint: In valid ResourcesRequired instances, if the RequiredEmployeeSkill attribute is present and

the ResourceClass attribute is present, the ResourceType attribute of the ResourceClass
attribute shall be “employee”.

Constraint: In valid ResourcesRequired instances, if the AllowableSetup attribute is present and the
ResourceClass attribute is present, the ResourceType attribute of the ResourceClass
attribute shall not be “employee”.

Constraint: In valid ResourcesRequired instances, if the ResourceClass attribute is present, all
resources referred to by a Resource attribute shall be of the the same ResourceType as the
ResourceClass attribute.

6.1.2.41 ShapelLabelDefinition Class

The ShapeLabelDefinition class provides a means to define a text label to be associated with a shape.

6.1.2.41.1 Defined Attributes and Association Roles

Attribute/Role e Multi- Description
Name yp plicity P
Text String 1 The text content of the label.
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Attribute/Role Tvoe Multi- Description
Name yp plicity P
Color ColorDefinition 0to 1 | The color of the label.
Propert Propert 0 to * Name and value information for a
perty perty noteworthy characteristic of the label.

6.1.2.41.2 Superclasses & Inherited Attributes

None.

6.1.2.41.3 Constraints and Notes

None.

6.1.2.42 SimpleProperty Class

The SimpleProperty class, a superclass of the Property class, provides a means for a Property class

instance to define a simple value to be the content of a Property class instance.

6.1.2.42.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Descrintion
Name yp plicity P
Value String 0to 1 Scalar data that defines the value of a
property.

6.1.2.42.2 Superclasses & Inherited Attributes

None.

6.1.2.42.3 Constraints and Notes

None.

6.1.2.43 SpatialDimension Class

The SpatialDimension class defines the extent of the boundary of a space.

6.1.2.43.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Description
Name yp plicity P

Width Decimal 1 The d|mens!on of a space associated
with the x-axis.

Depth Decimal 1 The d|mens!on of a space associated
with the y-axis.

Height Decimal 0to 1 The d|mens!on of a space associated
with the z-axis.
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6.1.2.43.2 Superclasses & Inherited Attributes

None.

6.1.2.43.3 Constraints and Notes

None.
6.1.2.44 SpeedType Class

The SpeedType class provides a means to specify the magnitude of a velocity and the name of the speed
unit associated with that velocity.

6.1.2.44.1 Defined Attributes and Association Roles

Attribute/Role Tupe Multi- Description
Name yp plicity P

Unit SpeedUnit 0to 1 | The name of the speed unit.

Value Decimal 1 An amount of speed.
6.1.2.44.2 Superclasses & Inherited Attributes
None.
6.1.2.44.3 Constraints and Notes
Note: If the Unit attribute is not present, the unit is specified by the value of the SpeedUnit attribute

in the UnitDefaults instance defined in the associated CMSDDocument instance. If the
UnitDefaults instance is not present or the SpeedUnit attribute does not appear in the
UnitDefaults instance, the unit is the default value specified for the SpeedUnit attribute in the
UnitDefaults class definition.

6.1.2.45 StochasticProperty Class

The StochasticProperty class, a superclass of the Property class, provides a means for a Property class
instance to indicate that a statistical distribution defines the value of a Property class instance.

6.1.2.45.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Description
Name yp plicity P
Distribution Distribution 0to 1 The statistical distribution that defines the
value of a property.

6.1.2.45.2 Superclasses & Inherited Attributes

None.

6.1.2.45.3 Constraints and Notes

None.
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6.1.2.46 TemperatureType Class

The TemperatureType class provides a means to specify a temperature magnitude and the name of the unit
associated with that temperature.

6.1.2.46.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Descrintion
Name yp plicity P

Unit TemperatureUnit 0to 1 | The name of the temperature unit.

Value Decimal 1 The temperature magnitude.
6.1.2.46.2 Superclasses & Inherited Attributes
None.
6.1.2.46.3 Constraints and Notes
Note: If the Unit attribute is not present, the unit is specified by the value of the TemperatureUnit

attribute in the UnitDefaults instance defined in the associated CMSDDocument instance. If
the UnitDefaults instance is not present or the TemperatureUnit attribute does not appear in
the UnitDefaults instance, the unit is the default value specified for the TemperatureUnit
attribute in the UnitDefaults class definition.

6.1.2.47 VariableCostData Class

The VariableCostData class provides a means to specify information about cost items whose total cost is
proportional to the amount of production activity taking place.

6.1.2.47.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Description
Name yp plicity P

CostUnit String 1 The name of the metric by which costs
can be measured.

CostRatePerUnit Decimal 1 The amount of cost incurred for each
cost unit.

CostUnitQuantity Decimal 1 The ngmber of cost units assigned to the
associated cost item.

6.1.2.47.2 Superclasses & Inherited Attributes

None.

6.1.2.47.3 Constraints and Notes

None.

Copyright © 2010 SISO. All rights reserved. Page 50 of 170



SISO-STD-008-2010
Standard for: Core Manufacturing Simulation Data — UML Model

6.1.2.48 VolumeType Class

The VolumeType class provides a means to specify a quantity that represents the magnitude of a volume
and the unit associated with that volume.

6.1.2.48.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Descrintion
Name yp plicity P

Unit VolumeUnit O0to 1 | The volume unit name.

Value Decimal 1 The measured extent of the volume.
6.1.2.48.2 Superclasses & Inherited Attributes
None.
6.1.2.48.3 Constraints and Notes
Note: If the Unit attribute is not present, the unit is specified by the value of the VolumeUnit

attribute in the UnitDefaults instance defined in the associated CMSDDocument instance. If
the UnitDefaults instance is not present or the VolumeUnit attribute does not appear in the
UnitDefaults instance, the unit is the default value specified for the VolumeUnit attribute in
the UnitDefaults class definition.

6.1.2.49 WeightType Class

The WeightType class provides a means to specify an amount of weight and the name of the weight unit
associated with that amount.

6.1.2.49.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Description
Name yp plicity P
Unit WeightUnit 0to 1 | The name of the weight unit.
Value Decimal 1 An amount of weight.

6.1.2.49.2 Superclasses & Inherited Attributes

None.

6.1.2.49.3 Constraints and Notes

Note: If the Unit attribute is not present, the unit is specified by the value of the WeightUnit attribute
in the UnitDefaults instance defined in the associated CMSDDocument instance. If the
UnitDefaults instance is not present or the WeightUnit attribute does not appear in the
UnitDefaults instance, the unit is the default value specified for the WeightUnit attribute in the
UnitDefaults class definition.
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6.2 Basic Types Package

The Basic Types package contains definitions for basic data types that are used to define the format and
value space for CMSD class attributes. Diagrams and descriptions of each class defining a basic type are
provided in the sections below.

6.2.1 Diagrams

6.2.1.1 Extended Primitive Data Types
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Figure 12: Extended Primitive Data Types
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6.2.1.2 Types Related to Values for Units of Measure

wanumerations wanumerations wenumearation: wenumerations
FAreslnit SpeadUnit Tirnz Unit walurne Unit
squarelnch: faotPerSecond: second: cubicCentimeter
squareFoot: kilometerP arHour: minute: cubiclnch:
squarerard: meterFerSecond: haur: cubicFoat:
squareCentimetear: mileFearHour: day: cubichMeter:
squarehdeter: manth: cubicyard:
squarekilometar: e ek milliliter:
squarahdile: year gallon:
wenumerations liter:
Fower Unit pint:
quart:
wenumerations horsepower: aunce:
Length Unit wuatt: wenumerations
millimetar: i i 1A 3 character string I—\«
centimeter: ounGce: that shall adhere to the
n.-IEter: e At pound: 150 4247 Currency
l.cllnrneter: Temperature Uit milligram: Codes standard.}
inch: ton: =
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ward: Fahrenheit: gram: e
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wenumerations
FropertyExtensibl e Ertity

6.2.1.3 Types Supporting the Definition of Metadata Information

Layout:
LayoutElement:
Graphichescription:
BillOfhd aterials:
LimitedUniqueEntity:
IdentifiableEntity:
UniqueEntity:
CalarHighlight:
ShapeLabellefiniton:
Ewent:
Referencehdaterial:
CostallocationData:
DistributionDefinition:
SetupChangeoverbefinition:
Setupbefinition:
SkillCrefinition:
SkillLewel:
Connection:
Resourcellass:
MaintenanceFlan:
Resource:
haintenanceF rocess:
Frocess:

Haliday:
FrocessFPlan:

Shift:

ShiftSchedule:
Calendar:
ScheduleltemEffortDescriptan:
Schedule:
Schedulaltem:

Jaob:
JobEffatDescription:
Order:

Orderline:

Imwe ntonyltem:

Inwe ntanyltem Class:
CumredSegment:
PadType:
ImageGraphic:

Part:
SegmentShape:
StraightSegment:
haodelizraphic:
TextualAnnotation:
LayoutObject:

wenumearations
ReferenceTypeMamea

BillOfhd aterialsComponentRefarence:

BillOfhd aterial=R eferance:
CalendarReferance:

DistributionDefinitionRefarence:

ImventaryltemClassReferance:
InventonltemRefarance:
JobReference:
LayoutElementReference:
MaintenancePlanReference:

MaintenanceProcessReference:

OrdernformationReferance:
FPafReferance:
FanTypeReferance:
FrocessPlanRefarence:
FrocessReference:
ReferencehaterialReference:
RezourceClassReferance:
RezourceReferance:

SchedulelnformationReferance:

SetupChangeoverReference:
SetupbefinitionReference:
SkillReferance:

wenumeration
SimpleDataTypeMame

Time:
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Figure 14: Types Supporting the Definition of Metadata Information
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Types Supporting Layout Information Definition
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Figure 16: Classes Defining Other Basic Data Types
6.2.2 Classes

6.2.2.1 AreaUnit Class

The AreaUnit class is a data type that defines enumeration values representing the names for units of
measure related to area measurements. The relationship between the AreaUnit literals and standardized
measures of area are specified in NIST Special Publication 330, which is based on ISO 31. The set of valid
enumeration literals for the AreaUnit class is a subset of the allowed names for area units defined in those
standards.

The AreaUnit class and the enumeration literals it defines are presented in Figure 13.
6.2.2.2 BaselLocation Class

The BaselLocation class is a data type that defines enumeration values that specify the plane within the
space defined by a LayoutObject instance on which the bottom of a shape associated with that LayoutObject
instance should be attached. “floor” indicates that shapes should be attached to the plane at the bottom of
the space. “ceiling” indicates that shapes should be attached to the plane at the top of the space. In either
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case, the body of the shape should be oriented so that it remains within the space defined by the
LayoutObject instance.

The BaseLocation class and the enumeration literals it defines are presented in Figure 15.
6.2.2.3 BasicShapeType Class
The BasicShapeType class is a data type that defines enumeration values that specify whether the basic

shape used to define the shape of a layout object will be a box, circle, or polygon shape.

The BasicShapeType class and the enumeration literals it defines are presented in Figure 15.
6.2.2.4 Boolean Class

The Boolean class is a data type that defines enumeration values that express the result of a logical
operation. The enumeration value “true” denotes a true logical operation result and the value “false” denotes
a false logical operation result.

The Boolean class and the values associated with it are presented in Figure 12.
6.2.2.5 CardinalitySpecification Class

The CardinalitySpecification class defines a data type that represents a string that may contain either a non
negative integer or the enumeration value “*". This class is a subclass of both the UnlimitedCardinality class
and the NonNegativelnteger class.

The CardinalitySpecification class is presented in Figure 12.
6.2.2.6 ColorDefinition Class

The ColorDefinition class represents a string that is either a color name as defined by the ColorName class,
or a hexadecimal representation of the RGB light intensity values that define a color as defined by the
ColorHexString class.

The ColorDefinition class is presented in Figure 15.
6.2.2.7 ColorHexString Class

The ColorHexString class, a subclass of the String class, represents a string that holds a hex representation
for the RGB light intensity values associated with a color. The format of the string is the character “#”
followed by six characters chosen from the characters “0” through “9”, “a” through “f”, and “A” through “F".
The format of this string conforms to the W3C CSS2 specification.

The ColorHexString class is presented in Figure 15.
6.2.2.8 ColorName Class
The ColorName class is a data type that defines enumeration values for the names for colors as defined in

the W3C “HTML 4.01 Specification”. The RGB light intensity values associated with each color name are
also defined in that standard.

The ColorName class and the enumeration literals it defines are presented in Figure 15.
6.2.2.9 ConnectionType Class

The ConnectionType class is a data type that defines enumeration values representing the two types of
connections (input connections and output connections) that may apply to a resource group member.
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The ConnectionType class and the enumeration literals it defines are presented in Figure 16.
6.2.2.10 CoordinateSystem Class

The CoordinateSystem class is a data type that defines enumeration values that indicate the location of the
origin and the orientation of the axes of a layout's coordinate system. The origin is the point in the space
defined for a layout where x, y, and z are all 0. Below is a description of each coordinate system from the
perspective of an external observer positioned above the space.

For a “centerBased” coordinate system, the origin is at the center of the space. The x-axis should be thought
of as horizontal with positive values increasing towards the right and negative values increasing towards the
left. The y-axis should be thought of as vertical with positive values increasing in the “upwards” direction and
negative values increasing in the “downwards” direction. The z-axis should be thought of as perpendicular to
both the x-axis and y-axis with positive values increasing in direction towards the observer and negative
values increasing in the direction away from the observer. .

For an “upperLeftBased” coordinate system the origin is at the upper left bottom of the space. Only non-
negative values are defined for the x, y, and z axes. The x-axis should be thought of as horizontal with
positive values increasing towards the right. The y-axis should be thought of as vertical with positive values
increasing in the “downwards” direction. The z-axis should be thought of as perpendicular to both the x-axis
and y-axis with positive values increasing towards the observer.

The CoordinateSystem class and the enumeration literals it defines are presented in Figure 15.
6.2.2.11 CostCategory Class
The CostCategory class is a data type that defines enumeration values representing different kinds of costs

that may be incurred due to the execution of production activities.

The CostCategory class and the enumeration literals it defines are presented in Figure 16.
6.2.2.12 CostType Class
The CostType class is a data type that defines enumeration values indicating whether an expense incurred

because of a production activity is fixed or variable.

The CostType class and the enumeration literals it defines are presented in Figure 16.
6.2.2.13 CurrencyUnit Class

The CurrencyUnit class, a subclass of the String class, defines a data type that represents the code
associated with an international currency. Valid values for class attributes of this type shall adhere to the 3
character code representation for currency defined in ISO 4217. The list of valid values is defined in that
standard.

The CurrencyUnit class is presented in Figure 13.
6.2.2.14 Date Class

The Date class, a subclass of the String class, defines a data type that represents a specific day of a year.
Valid values for class attributes of this type shall adhere to the representation for calendar date defined in
ISO 8061. The format for valid values is YYYY-MM-DD, where YYYY is the year in the Gregorian calendar,
MM is the month, and DD is the day in the month.

The Date class is presented in Figure 12.
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6.2.2.15 Day Class
The Day class is a data type that defines enumeration values representing the names of the seven days of
the week.

The Day class and the enumeration literals it defines are presented in Figure 16.
6.2.2.16 Decimal Class

The Decimal class, a subclass of the String class, defines a data type that represents a decimal number of
arbitrary precision. Data specified as being of this type shall adhere to the definition of the decimal primitive
datatype defined in section 3.2.1 of the W3C recommendation, “XML Schema Part 2: Datatypes”.

The Decimal class is presented in Figure 12.
6.2.2.17 GraphicDescriptionType Class

The GraphicDescriptionType class is a data type that defines enumeration values that indicate that a
GraphicDescription subclass instance refers to data for a 2D or 3D model of an object (modelGraphic) or a
2D image (imageGraphic).

The GraphicDescriptionType class and the enumeration literals it defines are presented in Figure 15.
6.2.2.18 Identifier Class

The Identifier class, a subclass of the String class, defines a data type representing the value of a CMSD
“identifier”.  Class attributes of this type provide a means for the instances of its parent class to be
differentiated from each other, or a means to refer to specific instances of other classes.

The Identifier class is presented in Figure 12.

6.2.2.19 Integer Class

The Integer class, a subclass of the String class, defines a data type that represents a whole number whose
value is between -infinity and +infinity. Data specified as being of this type shall adhere to the definition of

the integer primitive datatype defined in section 3.2.1 of the W3C recommendation, “XML Schema Part 2:
Datatypes”.

The Integer class is presented in Figure 12.
6.2.2.20 InventoryltemType Class

The InventoryltemType class is a data type that defines enumeration values representing the two broad
categories of things that may be tracked in inventory, “part” and “resource”.

The InventoryltemType class and the enumeration literals it defines are presented in Figure 16.
6.2.2.21 JobStatus Class

The JobStatus class is a data type that defines enumeration values representing the state of a job.

The JobStatus class and the enumeration literals it defines are presented in Figure 16.
6.2.2.22 LengthUnit Class

The LengthUnit class is a data type that defines enumeration values representing the names for units of
measure related to distance measurements. The relationship between the LengthUnit literals and
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standardized measures of distance are specified in NIST Special Publication 330, which is based on 1SO 31.
The set of valid enumeration literals for the LengthUnit class is a subset of the allowed names for distance
units defined in those standards.

The LengthUnit class and the enumeration literals it defines are presented in Figure 13.
6.2.2.23 LayoutLengthUnit Class

The LayoutLengthUnit class is a subclass of the LengthUnit class. It extends the definition of that class with
the additional literal value “pixel”. This provides a means to support the definition of layout information that is
based on screen units and not real-world distance units.

The LayoutLengthUnit class and the enumeration literals it defines are presented in Figure 15.
6.2.2.24 NonNegativelnteger Class
The NonNegativelnteger class, a subclass of the Integer class, defines a data type that represents a whole

number whose value is between 0 and +infinity.

The NonNegativelnteger class is presented in Figure 12.
6.2.2.25 OrderStatus Class

The OrderStatus class is a data type that defines enumeration values representing the state of an order.

The OrderStatus class and the enumeration literals it defines are presented in Figure 16.
6.2.2.26 PartProductionStatus Class
The PartProductionStatus class is a data type that defines enumeration values representing the current state

of the part.

The PartProductionStatus class and the enumeration literals it defines are presented in Figure 16.
6.2.2.27 PowerUnit Class

The PowerUnit class is a data type that defines enumeration values representing the names for units of
measurement relating to the specification of a rate of mechanical output. The relationship between the
PowerUnit literals and standardized measures of power are specified in NIST Special Publication 330, which
is based on ISO 31. The set of valid values for the PowerUnit class is a subset of the allowed names for
power units defined in those standards.

The PowerUnit class and the enumeration literals it defines are presented in Figure 13.
6.2.2.28 PrecedenceRelationship Class

The PrecedenceRelationship class is a data type that defines enumeration values that specify initiation and
completion constraints between production activities that are either planned or currently under way. A
relationship between two production activities involving a PrecedenceRelationship always takes the following
form:

“predecessor activity” PrecedenceRelationship “successor activity”

The predecessor activity and successor activity shall either be a job, a process, or a maintenance process.
The table below specifies how a precedence relationship between two activities should be interpreted.
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Precgdencg Meaning

Relationship

SS The predecessor activity cannot start until the successor activity starts.
SF The predecessor activity cannot start until the successor activity finishes.
FS The predecessor activity cannot finish until the successor activity starts.
FF The predecessor activity cannot finish until the successor activity finishes.

The PrecedenceRelationship class and the enumeration literals it defines are presented in Figure 16.
6.2.2.29 ProcessGroupType Class

The ProcessGroupType class is a data type that defines enumeration values representing the different kinds
of process groups. In a “sequence” process group all of the processes in the group are to be executed
sequentially. In a “concurrent” process group all of the processes may be executed concurrently. In a
“decision” process group a single process in the group is selected for execution based on information defined
with the group.

The ProcessGroupType class and the enumeration literals it defines are presented in Figure 16.
6.2.2.30 PropertyExtensibleEntity Class

The PropertyExtensibleEntity class is a data type that defines enumeration values for the names of each of
the CMSD classes that have Property attributes. The enumeration values defined in this class support the
definition of metadata to extend the kinds of information that can be represented in CMSD.

The PropertyExtensibleEntity class and the enumeration literals it defines are presented in Figure 14.
6.2.2.31 PropertyType Class

The PropertyType class is a data type that defines enumeration values representing the different kinds of
Property attributes. A “simple” Property attribute contains information whose type is defined by the
SimpleDataTypeName class. A “reference” Property attribute contains information that refers to a CMSD
entity that is defined elsewhere in a CMSDDocument instance or in a separate CMSDDocument instance. A
“stochastic” Property attribute contains information defining a statistical distribution.

The PropertyType class and the enumeration literals it defines are presented in Figure 14.

6.2.2.32 ReferenceTypeName Class

The ReferenceTypeName class is a data type that defines enumeration values for the names of each of the
CMSD classes that defines information allowing different CMSD entities to refer to each other. The

enumeration values defined in this class support the definition of metadata to extend the kinds of information
that can be represented in CMSD.

The ReferenceTypeName class and the enumeration literals it defines are presented in Figure 14.
6.2.2.33 ResourceStatus Class

The ResourceStatus class is a data type that defines enumeration values representing the operational state
of a resource.

Copyright © 2010 SISO. All rights reserved. Page 61 of 170



SISO-STD-008-2010

Standard for: Core Manufacturing Simulation Data — UML Model

The ResourceStatus class and the enumeration literals it defines are presented in Figure 16.
6.2.2.34 ResourceType Class
The ResourceType class is a data type that defines enumeration values representing the different kinds of

resources that may be modeled with the Resource class.

The ResourceType class and the enumeration literals it defines are presented in Figure 16.
6.2.2.35 SegmentType Class
The SegmentType class is a data type that defines enumeration values that indicate whether a segmented

shape is straight or curved.

The SegmentType class and the enumeration literals it defines are presented in Figure 15.
6.2.2.36 ShapeDescriptionType Class

The ShapeDescriptionType class is a data type that defines enumeration values that indicate that a
ShapeDescription instance defines a basic shape, a graphic image or model, a segmented shape, or a text
annotation.

The ShapeDescriptionType class and the enumeration literals it defines are presented in Figure 15.
6.2.2.37 SimpleDataTypeName Class

The SimpleDataTypeName class is a data type that defines enumeration values for the names of each of the
CMSD classes that may be used as the type for a “simple” Property attribute. The enumeration values
defined in this class support the definition of metadata to extend the kinds of information that can be
represented in CMSD.

The SimpleDataTypeName class and the enumeration literals it defines are presented in Figure 14.
6.2.2.38 SpeedUnit Class

The SpeedUnit class is a data type that defines enumeration values representing the names for units of
measure related to velocity measurements. The relationship between the SpeedUnit literals and
standardized measures of velocity are specified in NIST Special Publication 330, which is based on ISO 31.
The set of valid values for the SpeedUnit class is a subset of the allowed names for velocity units defined in
those standards.

The SpeedUnit class and the enumeration literals it defines are presented in Figure 13.
6.2.2.39 String Class
The String class defines a data type that is a finite sequence of characters. Data specified as being of this

type shall adhere to the definition of the string primitive datatype defined in section 3.2.1 of the W3C
recommendation, “XML Schema Part 2: Datatypes”.

The String class is presented in Figure 12.
6.2.2.40 TemperatureUnit Class
The TemperatureUnit class is a data type that defines enumeration values representing the names for units

of measure related to temperature measurements. The relationship between the TemperatureUnit literals
and standardized measures of temperature are specified in NIST Special Publication 330, which is based on
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ISO 31. The set of valid values for the TemperatureUnit class is a subset of the allowed names for
temperature units defined in those standards.

The TemperatureUnit class and the enumeration literals it defines are presented in Figure 13.
6.2.2.41 TextAnchorLocation Class

The TextAnchorLocation class is a data type that defines enumeration values indicating how a text string
should be attached to a layout coordinate. The enumeration value “center” specifies that the center of the
text string should be attached at the specified layout coordinate. The enumeration value “upperLeft”
specifies that the upper left corner of the text string should be attached at the specified layout coordinate.

The TextAnchorLocation class and the enumeration literals it defines are presented in Figure 15.
6.2.2.42 Time Class

The Time class, a subclass of the String class, defines a data type that represents the time of day. Valid
values for class attributes of this type shall adhere to the representation for time of day defined in ISO 8061.
The format for valid values is hh:mm:ss, where hh represents hours, mm represents minutes, and ss
represents seconds.

The Time class is presented in Figure 12.
6.2.2.43 Timestamp Class

The Timestamp class, a subclass of the String class, defines a data type that represents a specific instant in
time. Valid values for class attributes of this type shall adhere to the representation for date and time defined
in 1ISO 8061. The format for valid values is YYYY-MM-DDThh:mm:ss (YYYY-MM-DD is a valid date, followed
by the character “T”, followed by a valid time string of the format hh:mm:ss.)

The Timestamp class is presented in Figure 12.
6.2.2.44 TimeUnit Class

The TimeUnit class is a data type that defines enumeration values representing the names associated with
discrete time-periods. The definition of the time-period associated with the “second”, “minute”, “hour”, and
“day” TimeUnit enumeration literals are defined in ISO 1000. The time-periods associated with the week,
month, and year enumeration literals in this class represent approximate time periods, and the actual time-
period is dependent on the situation in which enumeration literal is used.

The TimeUnit class and the enumeration literals it defines are presented in Figure 13.
6.2.2.45 UnitTypeName Class

The UnitTypeName class is a data type that defines enumeration values for the names of each of the CMSD
classes that defines information about units of measure. The enumeration values defined in this class
support the definition of metadata to extend the kinds of information that can be represented in CMSD.

The UnitTypeName class and the enumeration literals it defines are presented in Figure 14.
6.2.2.46 UnlimitedCardinality Class
The UnlimitedCardinality class is a data type that defines the enumeration value “*”. This class is a

superclass of the CardinalitySpecification class. The enumeration value “*” denotes a non-negative integer
whose exact value is not specified.

The UnlimitedCardinality class is presented in Figure 12.
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6.2.2.47 URI Class

The URI class, subclass of the String class, defines a data type that represents a Uniform Resource Identifier
(URI), which is a sequence of characters that identifies or names a resource on the internet. The syntax for
this type is defined by Internet Engineering Task Force (IETF) Network Working Group Request For
Comments 3986 (RFC 3986) standard. URIs represent a collection of common syntax schemes used to
identify information on the Internet, such as Uniform Resource Locators (URLs) (e.g.,
“http://www.ietf.org/rfc/rfc3986.t1xt") and Uniform Resource Names (URNS) (e.g., “urn:example:testl”).

The URI class is presented in Figure 12.
6.2.2.48 VolumeUnit Class

The VolumeUnit class is a data type that defines enumeration values representing the names for units of
measure related to volume measurements. The relationship between the VolumeUnit literals and
standardized measures of volume are specified in NIST Special Publication 330, which is based on I1SO 31.
The set of valid values for the VolumeUnit class is a subset of the allowed names for volume units defined in
those standards.

The VolumeUnit class and the enumeration literals it defines are presented in Figure 13.
6.2.2.49 WeightUnit Class

The WeightUnit class is a data type that defines enumeration values representing the names for units of
measure related to mass measurements. The relationship between the WeightUnit literals and standardized
measures of weight (mass) are specified in NIST Special Publication 330, which is based on ISO 31. The
set of valid values for the WeightUnit class is a subset of the allowed names for mass units defined in those
standards.

The WeightUnit class and the enumeration literals it defines are presented in Figure 13.
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6.3 CMSD Package

The CMSD package defines packages that contain definitions for all of the classes and relationships that
make up the CMSD information model. Although it does not directly define any classes, several nested sub-
packages are defined within the scope of the CMSD package. It is within these nested packages that the
classes and relationships that define CMSD information are directly defined. Each of the CMSD package’s
subpackages defines a focused, cohesive set of classes and relationships for a specific subset of CMSD
information.

6.3.1 Diagrams

6.3.1.1 Top Level CMSD Packages

CMED |

Layout i
GRS | Fart Infarmation Production Operations

RindGation. Rismaing Re=zource Information Suppoart

Figure 17: Top Level CMSD Packages

The Layout package defines classes and relationships that facilitate the creation of manufacturing layout
information. A manufacturing layout is a specification of the spatially-oriented characteristics and
interrelationships for the logical and physical entities that are used to carry out production activities.

The Part Information package defines classes and relationships for describing the raw materials, work-in-
progress components, and finished products that are the inputs to and outputs of manufacturing processes.
In addition, information about the component structure of parts and about the kinds and amounts of parts
either completed or available to be used in production activities can also be defined.

The Production Operations package defines classes and relationships describing customer requests for
products, production requests to produce those products, and the effort needed to produce those products.

The Production Planning package contains classes and relationships that can be used to create plans
describing the dates and hours of operation for production resources and plans describing the sequence of
processing steps necessary to manufacture products using the available production resources.

The Resource Information package contains classes for creating definitions of the characteristics and
capabilities of the equipment and employees used in the manufacturing process, the skills associated with
employees, and setup information required for the making efficient use of non-employee resources.

The Support package defines packages that contain definitions for simple types and other basic structures
that are used in other CMSD packages to define more complex structures.
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6.3.2 Classes

No classes are directly defined by the CMSD package. Each of the subpackages of the CMSD package will
be described separately in other sections of this document.
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6.4 Conceptual Framework Package

The Conceptual Framework package, a subpackage of the Support package, contains classes and
relationships that define how important groupings of CMSD information, referred to as entities, relate to each
other, and under what circumstances those entities may be considered unique.

6.4.1 Diagrams

6.4.1.1 Conceptual Framework Classes
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Figure 18: Classes of the Conceptual Framework Package

The Entity class is a generalization of all classes defined in CMSD. Conceptually, it is the ancestor of all
CMSD classes. In the diagram above, this is indicated by the depiction of the Entity class as a
generalization of classes in the set of all CMSD classes. Although only two direct subclasses are shown,
the “incomplete” constraint indicates the existence of other subclasses of the Entity class that are not shown
on this diagram.

The IdentifiableEntity class represents CMSD entities that are unique within a specified scope of a CMSD
document. Instances of subclasses of IdentifiableEntity can be differentiated from each other by comparing
the value if their Identifier attributes.

The UniqueEntity class, a subclass of the IdentifiableEntity class, represents a CMSD entity that is unique
within the total scope of a CMSD document.
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The LimitedUniqueEntity class, a subclass of the IdentifiableEntity class, represents a CMSD entity that is
unique within the scope of an instance of a UniqueEntity subclass (referred to as the ParentEntity), but that
might not be unique within the total scope of a CMSD document.

The ReferencingEntity class is a CMSD entity that defines information indicating that a given CMSD entity
instance is in some way associated with or related to another CMSD entity instance that is defined in another
part of a CMSD document.

6.4.2 Classes
6.4.2.1 Entity Class
The Entity class is a generalization of all classes defined in CMSD.

6.4.2.1.1 Defined Attributes and Association Roles

The Entity class does not define any attributes or have any explicitly defined association roles.

6.4.2.1.2 Superclasses & Inherited Attributes

None.

6.4.2.1.3 Constraints and Notes
Note: The Entity class is the ancestor of all other CMSD classes.

As depicted in Figure 18, the Entity class is a generalization for all classes in the
generalization set “CMSD Class”. This indicates that the Entity class is implicitly the direct or
indirect ancestor of all other classes in CMSD, whether depicted on other diagrams or not.
The “incomplete” constraint on the explicit subclass relationship between the Entity class
and IdentifiableEntity and ReferencingEntity classes further indicates that other direct
subclasses of Entity exist.

To reduce model clutter, the generalization relationship between the Entity class and other
CMSD classes that are direct subclasses of Entity will not be depicted on other diagrams.
Direct generalization/specialization relationships between other CMSD classes will be
depicted.

6.4.2.2 ldentifiableEntity Class

The IdentifiableEntity class defines the common properties of a CMSD entity that is unique within a specified
scope of a CMSD document.

6.4.2.2.1 Defined Attributes and Association Roles

Attribute/Role Multi-

Name Type plicity Description

A sequence of characters allowing
Identifier Identifier 1 instances of this class to be differentiated
from each other.

Information describing what this class

Description String Otol
represents.
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Attribute/Role Multi-

Name Type plicity Description

An indication of the existence of
_ ReferenceMaterialReferen information defined external to a CM_SD
ReferenceMaterial ce Oto* | document that may contain information

relevant to the information defined by this
class.

Name and value information for a
noteworthy characteristic of the entity
defined by this class.

Property Property 0t0* | The allowable format and value space for
a Property can be defined by creating a
PropertyDescription and associating the
Property with it.

6.4.2.2.2 Superclasses & Inherited Attributes

Superclass Name Inherited attributes

Entity

6.4.2.2.3 Constraints and Note

None.
6.4.2.3 LimitedUniqueEntity Class

The LimitedUniqueEntity represents a CMSD entity that is unique within the scope of the “ParentEntity” that
contains it.

6.4.2.3.1 Defined Attributes and Association Roles

None.

6.4.2.3.2 Superclasses & Inherited Attributes

Superclass Name Inherited attributes
IdentifiableEntity Identifier, Description, ReferenceMaterial,
Property.
6.4.2.3.3 Constraints and Notes
Note: Derived association ParentEntity is conceptual only.

In Figure 18 the derived association ParentEntity is depicted. The ParentEntity association
indicates a possibly indirect association with a LimitedUniqueEntity subclass instance and
the UniqueEntity subclass instance that contains it.
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This derived association is conceptual and is included to promote understanding of the
model, but it does not indicate that an explicit attribute named “ParentEntity” exists in
instances of the LimitedUniqueEntity class.

6.4.2.4 ReferencingEntity Class

The ReferencingEntity represents a CMSD entity that defines information allowing it to refer to an
IdentifiableEntity.

6.4.2.4.1 Defined Attributes and Association Roles

None.

6.4.2.4.2 Superclasses & Inherited Attributes

Superclass Name Inherited attributes

Entity

6.4.2.4.3 Constraints and Notes

Note:

Note:

This class defines no attributes. Subclasses will define attributes to enable referencing of
IdentifiableEntity instances.

Derived association ReferencedEntity is conceptual only.

In Figure 18, the derived association ReferencedEntity is depicted. The ReferencedEntity
association indicates an indirect association with an IdentifiableEntity subclass instance and
the ReferencingEntity subclass instance that refers to it.

This derived association is conceptual and is included to promote understanding of the
model, but it does not indicate that an explicit attribute named “ReferencedEntity” exists in
instances of ReferencingEntity subclasses.

6.4.2.5 UniqueEntity Class

The UniqueEntity represents a CMSD entity that is unique within the scope of a CMSD document.

6.4.2.5.1 Defined Attributes and Association Roles

None.

6.4.2.5.2 Superclasses & Inherited Attributes

Superclass Name Inherited attributes

IdentifiableEntity

Identifier, Description, ReferenceMaterial,
Property.

6.4.2.5.3 Constraints and Notes

None.
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6.5 Document Definition Package

The Document Definition package defines classes and relationships that describe the structure and
allowable content for a “CMSD document”. A CMSD document is an assemblage of data components,
defined according to CMSD class and relationship definitions, that has been assembled with some specific

purpose in mind, and that is suitable for archival or exchange.

6.5.1 Diagrams

6.5.1.1 Classes of the Document Definition Package
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Figure 19: Classes of the Document Definition Package

The CMSDDocument class facilitates the creation of a collection of instances of CMSD classes. A
CMSDDocument instance represents the scope for determining the uniqueness of the instances of the
CMSD entities defined within it, and enables the ability to unambiguously reference CMSD information,
whether defined within its scope or defined within the scope of another CMSDDocument instance.

The HeaderSection class defines information enabling a CMSDDocument instance to be differentiated from
other CMSDDocument instances, metadata information describing properties that can be used to extend the
definition of CMSD entities, and information about the default units of measure that are implicitly associated

with CMSD information when unit information is not explicitly specified.

The DataSection class represents a collection of instances of uniquely identifiable CMSD entities. Generally,
most of the information in a CMSDDocument instance will exist as CMSD Class instances that are nested

within an instance of the DataSection class.
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The Metadata class represents a collection of PropertyDescription class instances that define information
about the allowable content and value space for Property attributes defined in CMSD classes.

The UnitDefaults class defines default values for the units of measure that are defined for some CMSD
classes.

The CMSDDocumentReference class provides a means for information in another CMSDDocument instance
to be referenced by entities in this CMSDDocument instance.

6.5.2 Classes

6.5.2.1 CMSDDocument Class

The CMSDDocument class defines the structure of a collection of CMSD entities that have been assembled
with some specific purpose in mind, such that the assembled information is suitable for archiving or

exchange between software applications.

6.5.2.1.1 Defined Attributes and Association Roles

Attribute/Role Multi-

Name Type plicity Description

Descriptive  information  about  this
document and its purpose, metadata
information describing the meaning of
Property attributes used to extend the
HeaderSection HeaderSection Oto 1 | definition of CMSD entities, information
about the default values for units of
measure, and information facilitating the
referencing of other CMSD documents
by this CMSD document.

A collection of uniquely identifiable

DataSection DataSection Oto1l CMSD class instances.

6.5.2.1.2 Superclasses & Inherited Attributes

None.

6.5.2.1.3 Constraints and Notes

Constraint: In valid instances of the CMSDDocument class, at least one of the attributes HeaderSection
and DataSection shall appear.

6.5.2.2 CMSDDocumentReference Class
The CMSDDocumentReference class specifies the location of a separate CMSDDocument instance and the

value of an identifier to be used to refer to information in that document from the current CMSDDocument
instance.
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6.5.2.2.1 Defined Attributes and Association Roles

Attribute/Role Multi-

Name Type plicity Description

The Documentldentifier that is used to

LocalDocumentldent Identifier 1 indicate referenced information is defined

ifier in a separate CMSDDocument instance.

. The digital location of the separate
Documentlocation URI 1 CMSDDocument instance.
Description String 0to 1 Information about  the separate

CMSDDocument being referenced.

6.5.2.2.2 Superclasses & Inherited Attributes

None.

6.5.2.2.3 Constraints and Notes

Note: The document referenced by the value of the DocumentLocation attribute should be a valid
CMSDDocument instance.

6.5.2.3 DataSection Class
The DataSection class defines information about a collection of uniquely identifiable CMSD Class instances.

6.5.2.3.1 Defined Attributes and Association Roles

Attribute/Role Multi- _
Name Type plicity Description
(concrete subclass of) (concrete subclass of) Lto* An instance of one of the concrete
UniqueEntity UniqueEntity subclasses of the UniqueEntity class.

6.5.2.3.2 Superclasses & Inherited Attributes

None.

6.5.2.3.3 Constraints and Notes

Constraint: Within a DataSection instance, no two instances of the same UniqueEntity subclass shall
have the same value for their Identifier attribute.

Note: UniqueEntity or any abstract subclass of UniqueEntity shall not appear as an attribute of a
DataSection instance. Only Concrete subclasses of UniqueEntity shall appear as attributes
of a DataSection instance. The name and type of the attribute will be the name and type of
the concrete subclass.
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6.5.2.4 HeaderSection Class

The HeaderSection class defines general information about the CMSDDocument instance, Property attribute
metadata information, information about defaults for units, and information enabling the referencing of CMSD
entity information defined in other CMSDDocument instances.

6.5.2.4.1 Defined Attributes and Association Roles

Attribute/Role Multi-

Name Type plicity Description

The Documentldentifier that is used to
Documentldentifier Identifier Oto 1 | indicate referenced information is in the
current CMSDDocument instance.

Information about this CMSDDocument

Description String Otol |.
instance.
Information indicating this
Version String Oto1l | CMSDDocument is a variant of a related
CMSDDocument.
. . . The time and date that this
CreationTime Timestamp Otol CMSDDocument instance was created.
Information describing the allowable
Metadata Metadata Otol | content and format for Property
attributes.
Information specifying the implicit value
for a unit of measure that is associated
UnitDefaults UnitDefaults Oto 1 | with an attribute when that attribute’s unit
value information is not explicitly
specified.

Information specifying the location of a
separate CMSDDocument instance and
Oto* | an identifier that can be used to refer to
that document in the current
CMSDDocument instance.

CMSDDocumentRef | CMSDDocumentReferenc
erence e

6.5.2.4.2 Superclasses & Inherited Attributes

None.

6.5.2.4.3 Constraints and Notes
Constraint: In a valid instance of the HeaderSection class, at least one of its attributes shall appear.

Note: If the UnitDefaults attribute is not present in a HeaderSection instance, the default for any
attribute (in the current CMSDDocument instance) defined with the AreaUnit, CurrencyUnit,
TimeUnit, LengthUnit, PowerUnit, SpeedUnit, TemperatureUnit, VolumeUnit, or WeightUnit
types shall be the default defined in the UnitDefaults class definition for that type.
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6.5.2.5 Metadata Class

The Metadata class defines a collection of PropertyDescription class instances that specify the content and
format of CMSD entity Property attributes.

6.5.2.5.1 Defined Attributes and Association Roles

Attribute/Role Multi-

Name Type plicity Description

Information about allowable content and
PropertyDescription lto* | format for a CMSD entity Property
attribute.

PropertyDescription

6.5.2.5.2 Superclasses & Inherited Attributes

None.

6.5.2.5.3 Constraints and Notes

None.

6.5.2.6 UnitDefaults Class

The UnitDefaults class defines the default unit value for an instance of any class that has an attribute whose
type is defined by the AreaUnit, CurrencyUnit, LengthUnit, PowerUnit, SpeedUnit, TemperatureUnit,

TimeUnit, VolumeUnit, or WeightUnit classes.

6.5.2.6.1 Defined Attributes and Association Roles

Attribute/Role Multi-

Name Type plicity Description

The default value for an area unit of

AreaUnit

AreaUnit

Oto1l

measure.

The default value for a currency unit of

CurrencyUnit CurrencyUnit Otol
measure.

LengthUnit LengthUnit 0to 1 The default value for a length unit of
measure.

PowerUnit PowerUnit 0to 1 The default value for a power unit of
measure.

SpeedUnit SpeedUnit 0to 1 The default value for a speed unit of
measure.

TemperatureUnit TemperatureUnit 0to 1 The default value for a temperature unit
of measure.

TimeUnit TimeUnit 0to 1 The default value for a time unit of

measure.
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Attribute/Role Tvoe Multi- Description
Name yp plicity P
VolumeUnit VolumeUnit 0to 1 The default value for a volume unit of
measure.
WeightUnit WeightUnit 0to 1 The default value for a weight unit of
measure.
6.5.2.6.2 Superclasses & Inherited Attributes
None.
6.5.2.6.3 Constraints and Notes
Constraint: At least one its attributes shall appear in a valid instance of the UnitDefaults class.
Note: If the attribute specifying the default value for a unit type is not present in a UnitDefaults

instance, the default value for that unit type shall be specified by the default for the
associated attribute in the UML UnitDefaults class definition.

definition is in Figure 19.
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6.6 Entity Reference Definition Package

The Entity Reference Definition package defines classes and relationships for defining information that
allows a CMSD entity to refer to another CMSD entity. There are many entity reference classes defined in
this package, and they may be grouped into two categories, “basic” entity references and “complex” entity
references.

Some CMSD entities may be referenced by providing the name of the entity to be referenced, identifier
information about the CMSD document that contains the instance of the entity, and identifier information for
the instance of the entity being referenced. These entities are referenced through the use of what are called
basic entity references.

Other CMSD entities allow not only the main CMSD entity instance to be referenced but also locally unique
identifiable information within the main CMSD entity instance to be referenced. Referencing information in
an entity such as this requires the value for the identifier of the main CMSD entity and the values for the
identifiers of the limited unique entity instances that are nested within the main CMSD entity.

All of the entity reference classes inherit from the AbstractEntityReference class. This class provides a
means to specify information about the CMSD document in which an entity instance is defined.
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6.6.1 Diagrams

6.6.1.1 The AbstractEntityReference Class and the Basic Entity Reference Classes
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Figure 20: The AbstractEntityReference Class and the Basic Entity Reference Classes

The AbstractEntityReference class represents an abstract generalization of all of the entity reference
classes. It defines information about the CMSD document in which a referenced entity instance is defined.
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Basic entity reference is the name for a group of subclasses of the AbstractentityReference class that
provide a means to reference instances of subclasses of the UniqueEntity class. The following classes are
basic entity reference classes:

BillOfMaterialsReference class DistributionDefinitionReference class
InventoryltemClassReference class InventoryltemReference class
JobReference class LayoutElementReference class
MaintenancePlanReference class PartReference class
PartTypeReference class ProcessPlanReference class
PropertyDescriptionReference class ReferenceMaterialReference class
ResourceClassReference class ResourceReference class
SetupChangeoverReference class SetupDefinitionReference class

For each of these classes, the name of the CMSD entity being referenced is the first part of the name of the
class. Also each of these classes has an attribute to hold the value of the identifier of the CMSD entity
instance being referenced, where the name of CMSD entity being referenced is also the first part of the
name of the attribute.
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6.6.1.2 Complex Entity Reference Classes
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Figure 21: Complex Entity Reference Classes

The CalendarReference class provides a means to create a reference to a Calendar instance, and optionally
to a ShiftSchedule, Shift, or Holiday instance within the Calendar instance.
The OrderinformationReference class provides a means to create a reference to an Order instance, and
optionally to an OrderLine instance within that Order instance.
SkillLevel instance.

The SkillReference class provides a means to create a reference to a Skill instance, and optionally to a
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The SchedulelnformationReference class provides a means to create a reference to a Schedule instance or
to a Scheduleltem instance within a specified Schedule instance.

The ProcessReference class provides a means to create a reference to a Process instance within a
ProcessPlan instance.

The BillOfMaterialsComponentReference class provides a means to create a reference to a
BillOfMaterialsComponent instance within a BillOfMaterials instance.

The MaintenanceProcessReference class provides a means to create a reference to a MaintenanceProcess
instance within a MaintenancePlan instance.

6.6.2 Classes

6.6.2.1 AbstractEntityReference Class

The AbstractEntityReference class is an abstract generalization of all of the other entity reference classes,
and provides a means to specify information about the CMSD document that contains the entity information

being referenced.

6.6.2.1.1 Defined Attributes and Association Roles

Attribute/Role Multi-

Name Type plicity Description

The identifier of the CMSDDocument
Documentldentifier Identifier Oto 1 | instance that contains information that is
being referenced.

6.6.2.1.2 Superclasses & Inherited Attributes

Superclass Name Inherited attributes

ReferencingEntity None.

6.6.2.1.3 Constraints and Notes

None.

6.6.2.2 Basic Entity Reference Classes -

BillOfMaterialsReference, DistributionDefinitionReference, InventoryltemClassReference,
InventoryltemReference, JobReference, LayoutElementReference,
MaintenancePlanReference, PartReference, PartTypeReference,
ProcessPlanReference, PropertyDescriptionReference, ReferenceMaterialReference,
ResourceClassReference, ResourceReference, SetupChangeoverReference,

and SetupDefinitionReference

The classes listed above all have the same general structure and each provides the ability to define
reference information for a specific subclass of the UniqueEntity class. For each of these classes, the name
of the class specifies the CMSD entity that it specifies reference information for. The format for the name of
one of these classes is “EntityName” (the CMSD entity being referenced) with the word “Reference”
appended as a suffix.
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6.6.2.2.1 Defined Attributes and Association Roles

Attribute/Role Multi-

Name Type plicity Description

The identifier value associated with a
UniqueEntity subclass instance. In each
basic entity class the actual name of the
attribute with the identifier value will have
the characters “EntityName” replaced by
the name of the entity being referenced.

“EntityName” Reference Identifier 1

6.6.2.2.2 Superclasses & Inherited Attributes

Superclass Name Inherited attributes

AbstractEntityReference -~
Documentldentifier.

(subclass of ReferencingEntity)

6.6.2.2.3 Constraints and Notes

Note: The CMSD class instance being referenced should be consistent with the name of the basic
entity class that is referencing it.

6.6.2.3 BillOfMaterialsComponentReference Class

The BillOfMaterialsComponentReference class provides a means to create a reference to a
BillOfMaterialsComponent class instance.

6.6.2.3.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Description
Name yp plicity P
The identifier of the BillOfMaterials
. . . . instance containing the
BillOfMaterialsldentifier | ldentifier Oto1l BillOfMaterialsComponent instance

being referenced.

The identifier of a
Identifier Oto1l BillOfMaterialsComponent instance
within the BillOfMaterials instance.

BillOfMaterialsCompon
entldentifier

6.6.2.3.2 Superclasses & Inherited Attributes

Superclass Name Inherited attributes

AbstractEntityReference -
) _ Documentldentifier.
(subclass of ReferencingEntity)
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6.6.2.3.3 Constraints and Notes

Constraint:

Note:

In valid instances of the BillOfMaterialsComponentReference class, at least one of the
attributes BillOfMaterialsldentifier and BillOfMaterialsComponentldentifier shall be present.

When the BillOfMaterialsldentifier attribute appears without the
BillOfMaterialsComponentldentifier attribute, the interpretation is the reference is to all of the
BillOfMaterialsComponent instances in the referenced BillOfMaterials instance. The
interpretation is the same as if a BillOfMaterialsReference instance had been used.

6.6.2.4 CalendarReference Class

The CalendarReference class provides a means to create a reference to a Calendar instance, and optionally
to a ShiftSchedule, Shift, or Holiday instance within the Calendar instance.

6.6.2.4.1 Defined Attributes and Association Roles

Attribute/Role Tvpe Multi- Descrintion
Name yp plicity P

Calendarldentifier Identifier 1 The |dent|f|er of the Calendar class
instance being referenced.

ShiftScheduleldentifier | Identifier Oto1 | /he identfier of a ShiftSchedule class
instance within the Calendar instance.

Shiftidentifier Identifier 0to 1 The. identifier of a.Shn‘t class instance
within the Calendar instance.

Holidayldentifier Identifier 0to 1 Thelldentn‘ler of a Hollday class instance
within the Calendar instance.

6.6.2.4.2 Superclasses & Inherited Attributes

Superclass Name Inherited attributes

AbstractEntityReference

(subclass of ReferencingEntity)

Documentldentifier.

6.6.2.4.3 Constraints and Notes

Constraint:

Valid instances of the CalendarReference class shall not contain more than one of the
attributes Shift, ShiftSchedule, and Holiday.

6.6.2.5 MaintenanceProcessReference Class

The MaintenanceProcessReference class provides a means to create a reference to a MaintenanceProcess

instance.
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6.6.2.5.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Description
Name yp plicity P
The identifier of the MaintenancePlan
MaintenancePlanlden - class instance containing the
by Identifier Otol ; ) .
tifier MaintenanceProcess instance being

referenced.

dentifier

MaintenanceProcessl

The identifier of a MaintenanceProcess
Identifier Oto1l | class instance within the
MaintenancePlan instance.

6.6.2.5.2 Superclasses & Inherited Attributes

Superclass Name Inherited attributes

AbstractEntityReference

(subclass of ReferencingEntity)

Documentldentifier.

6.6.2.5.3 Constraints and Notes

Constraint:

Note:

In valid instances of the MaintenanceProcessReference class, at least one of the attributes
MaintenancePlanldentifier and MaintenanceProcessldentifier shall be present.

When the MaintenancePlanldentifier attribute appears without a
MaintenanceProcessldentifier attribute, the reference is to all of the MaintenanceProcess
instances in the MaintenancePlan. The interpretation is the same as if a

MaintenancePlanReference instance had been used.

6.6.2.6 OrderinformationReference Class

The OrderinformationReference class provides a means to create a reference to an Order instance, and
optionally to an OrderLine class instance within that Order instance.

6.6.2.6.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Description
Name yp plicity P
Orderldentifier Identifier 1 Thg identifier of the Order class instance
being referenced.
OrderLineldentifier Identifier Oto1l An |dent|f.|er. of an Qrdeere class
instance within the Order instance.
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6.6.2.6.2 Superclasses & Inherited Attributes

Superclass Name

Inherited attributes

AbstractEntityReference

(subclass of ReferencingEntity)

Documentldentifier.

6.6.2.6.3 Constraints and Notes

None.

6.6.2.7 ProcessReference Class

The ProcessReference class provides a means to create a reference to a Process class instance.

6.6.2.7.1 Defined Attributes and Association Roles

Attribute/Role

Name Type

Multi-

plicity Description

The identifier of the ProcessPlan class

ProcessPlanidentifier | Identifier Oto 1 | instance containing the Process instance
being referenced.
Processldentifier Identifier 0to 1 The identifier of a Process class instance

within the ProcessPlan instance.

6.6.2.7.2 Superclasses & Inherited Attributes

Superclass Name

Inherited attributes

AbstractEntityReference

(subclass of ReferencingEntity)

Documentldentifier.

6.6.2.7.3 Constraints and Notes

Constraint: In valid instances of the ProcessReference class, at least one of the attributes
ProcessPlanldentifier and Processldentifier shall be present.
Note: When the ProcessPlanldentifier attribute appears without the Processldentifier attribute, the

interpretation is the reference is to all of the Process instances in the ProcessPlan. The
interpretation is the same as if a ProcessPlanReference instance had been used.

6.6.2.8 SchedulelnformationReference Class

The SchedulelnformationReference class provides a means to create a reference to a Schedule instance,
and optionally to a Scheduleltem class instance within that Schedule instance.
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6.6.2.8.1 Defined Attributes and Association Roles

Attribute/Role Tvpe Multi- Description
Name yp plicity P
Scheduleldentifier Identifier 1 The |dent|f|er of the Schedule class
instance being referenced.
Scheduleltemldentifier | ldentifier Oto1l An |dent|f|_er_ of a Scheduk_eltem class
instance within the Schedule instance.

6.6.2.8.2 Superclasses & Inherited Attributes

Superclass Name Inherited attributes

AbstractEntityReference -
) _ Documentldentifier.
(subclass of ReferencingEntity)

6.6.2.8.3 Constraints and Notes

None.
6.6.2.9 SkillReference Class

The SkillReference class provides a means to create a reference to a SkillDefinition class instance, and
optionally to a SkillLevel class instance within that SkillDefinition instance.

6.6.2.9.1 Defined Attributes and Association Roles

Attribute/Role Tvne Multi- Descriotion
Name yp plicity P
skillDefinitionldentifier | Identifier 1 | The identifier of the SkillDefinition class
instance being referenced.
. . . An identifier of a SkillLevel class instance
SkillLevelldentifier Identifier Otol within the SkillDefinition instance.

6.6.2.9.2 Superclasses & Inherited Attributes

Superclass Name Inherited attributes

AbstractEntityReference -
) . Documentldentifier.
(subclass of ReferencingEntity)

6.6.2.9.3 Constraints and Notes

None.
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6.7 Layout Package

The Layout package defines classes and relationships that facilitate the creation of manufacturing layout
information. A manufacturing layout is a specification of the spatially-oriented characteristics and
interrelationships for the logical and physical entities that are used to carry out production activities. Layout
information can be used to provide visualizations of manufacturing facilities, or can be used as input to
applications that programmatically analyze the interrelationships between the manufacturing entities
contained in the layout.

6.7.1 Diagrams

6.7.1.1 LayoutElement and Related Classes

Linigue Entity
LapouiElentenf

MHame: String [0..1]

AssociatedResource: ResourceReferance [0..1]
Boundary: BoundanyDrefinition

klentifahleEntity

Identifier: |dentifier

Description: String [0..1]

Referencehdaterial: ReferencebdaterialReference [0..7]

Froperty: Froperty [0..7]

Lanyout LayoutObject
siayoutElesent Type: ResourceType [0..1]
Mame: String [0..1] Shape: Shapelescription [0..1]
FAzzociatedResource: ResourceReferance [0..1] sLawutElement
Boundany: BoundanyDefinition Mame: String [0..1]
silentifizple Enbity AssociatedResource: ResourceReferance [0..1]
Identifier: Identifier Boundarny: BoundaryDefinition
Cescription: String [0..1] shlemtifiableEnbity
Refarencehd aterial: ReferencehdaterialReference [0..7] Identifier: Identifier
Froperty: Froperhy [0..7] Cesciption: String [0..1]
Refarncehaterial: ReferancehdaterialReference [0..7]
Froperty: Froperhy [0..7]

{82

L3 youtElementRefernce

Flacereant

Location: CoordinatezD
Transfaormations: TransformationList [0..1]
siayoutElementRefemnoe
LayoutElementldentifier: Identifier
JAbstactEntityReference
Cocumentldentifier: Identifier [0..1]

Figure 22: LayoutElement and Related Classes

The Layout class specifies information about a space in which production activities may take place, referred
to as a manufacturing layout or a layout. This includes information about the boundaries of the space and a
coordinate system to provide a frame of reference for objects within the space. The objects within the space
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defined by a layout are referred to as layout elements. The position and orientation of layout elements within
a layout are defined by instances of the Placement class.

Layout elements are either LayoutObject instances or other Layout instances. The LayoutElement class is
an abstract generalization of the common properties of the Layout and LayoutObject classes.

The LayoutObject class represents a logical or physical entity that might be a part of a manufacturing layout.
A LayoutObject’'s information includes boundary and coordinate system information about the space it
occupies, and rudimentary information about the shape or image of the entity it represents.

The Placement class specifies the position and orientation of a LayoutElement within an associated Layout
instance. It contains reference information for the LayoutElement to be placed, a point within the boundaries
of the associated Layout where the LayoutElement should be placed, and a list of transformations that
should be performed on the LayoutElement after placement.

6.7.1.2 ShapeDescription and Related Classes

IThe attributes BasicShape, Segment, Graphic, and Tex‘tualAnn-:-tati-:iI%
shall appear anly if the wvalue of ShapeType is basic, segment, graphic,
or text, respectively.}

v
pa

Shapelescription

ShapeType: ShapelescriptionType

BasicShape 0.1 Graphic 0.1 Segment 0.7 e
i Y

BasicShape Graahiclesoriation Segrremishage Textual Annotation

Figure 23: ShapeDescription and Related Classes

The ShapeDescription class describes the general form and appearance of an object that will be used to
represent the shape of the manufacturing entity represented by a LayoutObject. The information describing
the shape is one of four kinds. A BasicShape is a representation of a simple geometric shape such as a
circle or polygon. A Graphic defines information about a file containing a 2D image or 3D computer graphics
model. A Segment defines information about a component of an object that is composed of connected
sections that operate together, such as a manufacturing conveyor. A TextualAnnotation defines a brief
formatted text message that can be displayed as a part of a visualization of a layout. A ShapeDescription
instance shall specify the kind of shape information that it contains and only that kind of shape information
may be contained in that instance.
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6.7.1.3 TransformationList and Related Classes

Transfor mationList

1.7 {orderad}

TransfarmafionOoerafion

£y

Raotation Tomeiahion Scaling

ADegree: Decimal [0..1]
“wDegree: Decimal [0..1]
ZDegree: Decimal [0..1]
Qrigin: CoordinatezD

HPercent: Decimal [0..1]
rPercent: Decimal [0..1]
ZPercent: Decimal [0..1]

X0Offzet: Decimal [0..1]
“Offset: Decimal [0..1]
Z0Offset: Decimal [0..1]

1 "
1 b
[ ' I
. "

TAatleast one of the
attributes X Offzet,

¥ Offset, and Z0ffzet
shall be present.}

IAat least one attributn.h:p
HDegree, Yhegree,
and £0regres shall be
presant.}

' b
IAat least one of the attributess
HAFPercent, vPercent, and
ZPercent shall be present.}

Figure 24: TransformationList and Related Classes

The TransformationList class represents an ordered list of modifications to the position or size of the object
associated with a LayoutElement subclass instance. This list indicates how the object should be rotated,
translated, and scaled after it is placed within a Layout.

A TransformationOperation class is an abstract generalization of the different transformations that may be
performed on a LayoutElement.

The Rotation Class specifies, for each coordinate system axis, the magnitude for a rotation operation on the
associated LayoutElement. Magnitude information for at least one axis shall be included. The point around
which the LayoutElement should be rotated shall also be provided.

The Translation Class specifies, for each coordinate system axis, the magnitude for a translation operation
on the associated LayoutElement. Magnitude information for at least one axis shall be included.

The Scaling Class specifies, for each coordinate system axis, the magnitude for a scaling operation on the
associated LayoutElement. Magnitude information for at least one axis shall be included.
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6.7.1.4 GraphicDescription and Related Classes

Graghiclescringfan

GraphicType: GraphichescriptionType
FileMame: LRI

FileType: String

Transformations: TransformationList [0..1]
Froperty: Properhy [0..7]

Model Graphic Irnage Graphic
MuodelUnit: LayoutLengthUnit ImageResolution: ImageResolution
Modellimension: Spatiallimension Imagelimension: Spatiallimension
iEEphkic Desenotion LEEphiclesofotion
GraphicType: GraphichescriptionType GraphicType: GraphichescriptionType
FileMame: LRI FileMame: LRI
File Type: String FileType: String
Transfarmations: TransformationList [0..1] Transfarmations: TransformationList [0..1]
Fropery: Propery [0.7] FProperty: Praperty [0..7]

Figure 25: GraphicDescription and Related Classes

The GraphicDescription class is an abstract generalization of the common attributes of the ModelGraphic
and ImageGraphic classes. It provides a means to specify information about a file containing model or
image graphic data.

The ModelGraphic class defines unit and dimensional information about a file containing a machine-
interpretable geometric representation of an object or objects. The ImageGraphic class defines resolution
and dimensional information about a file containing a 2D image of some object or objects.

6.7.1.5 The TextualAnnotation Class

Textual Arnotation

AttachPoint: Coordinate30 [0..1]

Tewt: String

Textfnchorlocation: Ted®nchorlocation [0..1]
Calor: CalorDefinition [0..1]

Style: String [0..1]

Textfingle: Decimal [0..1]

Fropery: Properby [0..7]

Figure 26: The TextualAnnotation Class

The TextualAnnotation class defines alignment, formatting, and style information for text information that is to
be displayed within the boundaries of a LayoutObject.
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6.7.1.6 BasicShape and Related Classes

BasicShape

Type: BasicShapeType

Height: Decimal [0..1]

Caler: ColarHighlight [0..1]

Label: ShapelLabelDefinition [0..1]

Box

ridth: Decimal

Lepth: Decimal

nB3sicShane

Type: BasicShapeType

Height: Decimal [0..1]

Colar: CaolarHighlight [3..1]

Label: ShapelLabelbefinition [0..1]

Circle

Figure 27:

The BasicShape class is an abstract representation of the common attributes that can be used to define a
simple shape that can be used as a visual representation of a LayoutObject. It defines information about the
type, height, and color of the shape, and also about a label that can be displayed in visual representations of

a Layout.

The Box class specifies information about a BasicShape that is in the form of a rectangle or a cuboid (3D

rectangular box.)

The Circle class specifies information about a BasicShape that is in the form of a circle, a cylinder, or a “pie-
wedge” shaped circular sector.

The Polygon class specifies information about a BasicShape that is in the form of a closed polygonal shape

Center: CoordinatezDl

Radius: Decimal

Angle: Decimal [0..1]

Basic Shape

Type: BasicShapeType

Height: Decimal [0..1]

Calar: ColarHighlight [@..1]

Label: ShapelLabelbefinition [0..1]

Falygon

Faoint: Coordinate2Dl [3..7]
BasicShape

Type: BasicShapeType

Height: Decimal [0..1]

Calor: ColarHighlight [0..1]

Label: Shapelabellefinition [0..1]

BasicShape and Related Classes

or a polygonal prism (3D polygonal shape.)

The information provided by these classes can be used to describe the shape of LayoutObject.
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6.7.1.7 SegmentShape and Related Classes

Segmenfihaoe

Type: SegmentType
SegmentMumber [dentifier [0..1]
Lrescription: String [0..1]

Baze: Baselocation

Start: Coordinatezl

Width: Decimal

StatHeight: Decimal [0..1]
EndHeight: Decimal [0..1]
Traddiidth: Decimal [0..1]
Calor: ColarHighlight [0..1]

FProperty: Property [0..7]

Referancehdaterial: ReferencebaterialReference [0..7]

Straight

Segmernt

CurvwedSegrment

End: CoordinatezD
DhegmentShaoe
Type: SegmentType

Lescription: String [0..1]
Base: Baselocation
Start: Coordinatezl
iidth: Decimal
StartHeight: Decimal [0..1
EndHeight: Decimal [0..1]

Calor: ColorHighlight [0..1

Fraperty: Froperty [0..7]

SegmentMumber [dentifiar [0..1]

Trackiidth: Decimal [0..1]

Refarencehdaterial: ReferencebdaterialReference [0.7]

sEegmertShape

Baze:

1 Width: Decimal

RotationPoint: CoordinateZD
FotationAngle: Decimal

Type: SegmentType
Segmentlumber: Identifier [0..1]
Crescription: String [0..1]
BaselLocation

Start: CoordinatezD

StatHeight: Decimal [0..1]
EndHeight: Decimal [0..1]

1 Trackiiidth: Decimal [0..1]

The SegmentShape class is an abstract representation of the common information that is used to define a
segment of a shape that is made up of interrelated sections. Some common manufacturing resources that

Calor: ColarHighlight [0..1]
Referencehdaterial: ReferencehdaterialReferance [0.7]

Froperty: Property [0.7]

Figure 28: SegmentShape and Related Classes

have this form are conveyor systems. SegmentShapes may be of two types, curved or straight.

The StraightSegment class defines information for a segment that has the form of either a rectangle (2D) or

a cuboid (3D).

The CurvedSegment class defines information for a segment that has the form of either a curved rectangle

(2D) or a curved cuboid (3D).

The information provided by these classes can be used to describe the shape of a LayoutObject.
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6.7.2 Classes
6.7.2.1 BasicShape Class

A BasicShape is an abstract representation of the common properties of the simple shapes that can be used
to provide a basic description of the shape of a layout object.

6.7.2.1.1 Defined Attributes and Association Roles

Attribute/Role Multi-

Name Type plicity Description

The kind of basic shape that is used to
Type BasicShapeType 1 represent the layout object, either a box,
circle, or polygon.

The distance that the basic shape rises
Height Decimal Oto1l | from the base of the boundary of the
layout object.

Color highlighting information that can be

Color ColorHighlight 0to 1 | used to distinguish this layout object from
others.
Label ShapelLabelDefinition 0to 1 | A brief description of the layout object.

6.7.2.1.2 Superclasses & Inherited Attributes

None.

6.7.2.1.3 Constraints and Notes

Note: The base for all basic shapes is the floor of the layout object’'s boundary.
6.7.2.2 Box Class
A Box is a basic shape that represents either a rectangle (2D) or a cuboid (3D).

6.7.2.2.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Descrintion
Name yp plicity P
Width Decimal 1 The magnitude of the width of the box.
Depth Decimal 1 The magnitude of the depth of the box.
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6.7.2.2.2 Superclasses & Inherited Attributes

Superclass Name Inherited attributes

BasicShape Type, Height, Color, Label.

6.7.2.2.3 Constraints and Notes

None.
6.7.2.3 Circle Class

A Circle is a BasicShape that represents a circle (2D), a cylinder (3D), or a “pie-wedge” shaped circular
sector (2D or 3D).

6.7.2.3.1 Defined Attributes and Association Roles

Attribute/Role Multi-

Name Type plicity Description
Center Coordinate2D 1 The location of the center of the circle.
Radius Decimal 1 The radius of the circle.

The angle (in degrees) formed by two
Angle Decimal Oto 1l | lines from the center to the endpoints of
a circular sector.

6.7.2.3.2 Superclasses & Inherited Attributes

Superclass Name Inherited attributes

BasicShape Type, Height, Color, Label.

6.7.2.3.3 Constraints and Notes

None.
6.7.2.4 CurvedSegment Class

A CurvedSegment is a SegmentShape that defines information for a segment that has the general form of a
curved rectangle or a curved cuboid.

6.7.2.4.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Descrintion
Name yp plicity P
RotationPoint Coordinate2D 1 -crl:]r?/egomt around which the segment
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Attribute/Role Tvoe Multi- Description
Name yp plicity P
The angular distance in degrees that the
RotationAngle Decimal 1 curved segment rotates from its starting
point.
6.7.2.4.2 Superclasses & Inherited Attributes
Superclass Name Inherited attributes

Type, SegmentNumber, Description, Base, Start,
SegmentShape Width, StartHeight, EndHeight, TrackWidth, Color,
ReferenceMaterial, Property.

6.7.2.4.3 Constraints and Notes

None.
6.7.2.5 GraphicDescription Class

A GraphicDescription is an abstract representation of the common properties of a model graphic or image
graphic.

6.7.2.5.1 Defined Attributes and Association Roles

Attribute/Role Multi-

Name Type plicity Description
An indication of whether a graphic
GraphicType GraphicDescriptionType 1 description is for a model or an image
graphic.
FileName UR] 1 The hame and Ic_>cat|on of the file
containing the graphic data.
An indication of the type or format of
FileType String 1 graphic data contained in the associated

file.

An ordered list of translation, rotation,
and scaling operations to be applied to a
Transformations TransformationList 0to 1 | model or image graphic object to position
it within the boundaries of its associated
LayoutObject instance.
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Attribute/Role Multi-

Name Type plicity Description

Name and value information for a
noteworthy characteristic of a graphic
description.

Property Property 0t0* | The allowable format and value space for
a Property can be defined by creating a
PropertyDescription and associating the
Property with it.

6.7.2.5.2 Superclasses & Inherited Attributes

None.

6.7.2.5.3 Constraints and Notes

None.
6.7.2.6 ImageGraphic Class

An ImageGraphic is a 2D representation of an image or picture, made up of color and intensity data for each
point (referred to as a pixel) in a rectangular grid.

6.7.2.6.1 Defined Attributes and Association Roles

Attribute/Role Tvpe Multi- Description
Name yp plicity P
ImageResolution ImageResolution 1 The length unit and pixels-per-unit
associated with the image.
ImageDimension SpatialDimension 1 The Slz€ Of the rectangular grid
containing the image data.

6.7.2.6.2 Superclasses & Inherited Attributes

Superclass Name Inherited attributes

GraphicType, FileName, FileType, Transformations,

GraphicDescription Property.

6.7.2.6.3 Constraints and Notes

None.

6.7.2.7 Layout Class

A Layout is a representation of the boundaries of a space in which manufacturing operations take place, and
definitions for the position, orientation, and boundaries of manufacturing-related objects identified as existing

within that space. These objects are defined by instances of the LayoutObject class and other Layout class
instances.
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6.7.2.7.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Description
Name yp plicity P
Placement Placement 0to * The position, orientation, and scaling of a
layout element within a layout.

6.7.2.7.2 Superclasses & Inherited Attributes

Superclass Name

Inherited attributes

LayoutElement

(subclass of UniqueEntity)

Name, AssociatedResource, Boundary, Identifier,
Description, ReferenceMaterial, Property.

6.7.2.7.3 Constraints and Notes

None.

6.7.2.8 LayoutElement Class

A LayoutElement is an abstract representation of the common properties of a Layout or LayoutObject.

6.7.2.8.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Descrintion
Name yp plicity P

Name String Oto 1l | The name of the LayoutElement.
A reference to a resource for which some
spatial aspect of that resource is, in

AssociatedResource | ResourceReference Oto 1l | some way, described by the other
information in the accompanying
LayoutElement subclass instance.

Boundary BoundaryDefinition 1 The dimensions of the space occupied
by the layout element.

6.7.2.8.2 Superclasses and Inherited Attributes

Superclass Name

Inherited attributes

UniqueEntity
(subclass of IdentifiableEntity)

Identifier, Description, ReferenceMaterial,
Property.

6.7.2.8.3 Constraints and Notes

None.
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6.7.2.9 LayoutObject Class

A LayoutObject is a representation of the boundaries and general shape of a manufacturing-related object
that may exist within the boundaries of a Layout.

6.7.2.9.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Descrintion
Name yp plicity P
The kind of manufacturing resource a
Type ResourceType Otol layout object represents.
Shape ShapeDescription 0to 1 | The general shape of a layout object.

6.7.2.9.2 Superclasses & Inherited Attributes

Superclass Name Inherited attributes

LayoutElement Name, AssociatedResource, Boundary, Identifier,

(subclass of UniqueEntity) Description, ReferenceMaterial, Property.

6.7.2.9.3 Constraints and Notes

None.
6.7.2.10 ModelGraphic Class
A ModelGraphic is a 2D or 3D geometric representation of a real or conceptual object.

6.7.2.10.1 Defined Attributes and Association Roles

Attribute/Role Tvpe Multi- Description
Name yp plicity P

ModelUnit LayoutLengthUnit 1 Thg unit for distance associated with the
object in the model.

ModelDimension SpatialDimension 1 The boundaries of the object specified in
the model.

6.7.2.10.2 Superclasses & Inherited Attributes
Superclass Name Inherited attributes
GraphicDescription GraphicType, FileName, FileType, Transformations,
Property.

6.7.2.10.3 Constraints and Notes

None.
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6.7.2.11 Placement Class

A Placement specifies position, orientation, and scaling information for a LayoutElement within a Layout.

6.7.2.11.1 Defined Attributes and Association Roles

Attribute/Role

Multi-

Name Type plicity Description
Location Coordinate3D 1 The Iayqut elgments position within the
boundaries of its associated layout.
An ordered list of translation, rotation,
Transformations TransformationList Otol and scaling operations to be applied to a

layout element after its placement within
a Layout.

6.7.2.11.2 Superclasses & Inherited Attributes

Superclass Name

Inherited attributes

LayoutElementReference

LayoutElementldentifier, Documentidentifier.

6.7.2.11.3 Constraints and Notes

None.

6.7.2.12 Polygon Class

A Polygon is a BasicShape containing an ordered list of points that represent either a closed polygon (2D) or

a polygonal prism (3D).

6.7.2.12.1 Defined Attributes and Association Roles

Attribute/Role Tvpe Multi- Description
Name yp plicity P
Point Coordinate2D 3to* | A vertex of the polygon.

6.7.2.12.2 Superclasses & Inherited Attributes

Superclass Name

Inherited attributes

BasicShape

Type, Height, Color, Label.

6.7.2.12.3 Constraints and Notes

Note: All Polygons are closed. That is, for all Point attributes except the last in the list of Point
attributes contained in a Polygon, a line from one Point to the next Point defines one side of
the Polygon. In addition, a line from the last Point in the list to the first Point in the list also

defines a side of the Polygon.
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6.7.2.13 Rotation Class
A Rotation specifies how a LayoutElement should be rotated after placement in a Layout.

6.7.2.13.1 Defined Attributes and Association Roles

Attribute/Role Multi-

Name Type plicity Description

The angular distance in degrees that the
XDegree Decimal Oto 1l | associated layout element should be
rotated with respect to the x-axis.

The angular distance in degrees that the
YDegree Decimal Oto 1l | associated layout element should be
rotated with respect to the y-axis.

The angular distance in degrees that the
ZDegree Decimal Oto 1l | associated layout element should be
rotated with respect to the z-axis.

The point around which the layout

Origin Coordinate3D 1 element is rotated.

6.7.2.13.2 Superclasses & Inherited Attributes

Superclass Name Inherited attributes

TransformationOperation None.

6.7.2.13.3 Constraints and Notes

Constraint: At least one of the attributes XDegree, YDegree, and ZDegree shall appear in valid
instances of Rotation.

6.7.2.14 Scaling Class

A Scaling is a TransformationOperation that specifies how a LayoutElement should be scaled after
placement in a Layout.

6.7.2.14.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Description
Name yp plicity P

The amount that the associated layout

XPercent Decimal 0to 1l | element should be scaled with respect to
the x-axis.
The amount that the associated layout

YPercent Decimal 0to 1l | element should be scaled with respect to
the y-axis.
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Attribute/Role Tvoe Multi- Description
Name yp plicity P
The amount that the associated layout
ZPercent Decimal 0to 1 | element should be scaled with respect to
the z-axis.
6.7.2.14.2 Superclasses & Inherited Attributes
Superclass Name Inherited attributes

TransformationOperation None.

6.7.2.14.3 Constraints and Notes

Constraint: At least one of the attributes XPercent, YPercent, and ZPercent shall appear in valid
instances of Scaling.

6.7.2.15 SegmentShape Class
A SegmentShape defines information about a segment of a shape that is made up of related sections.

6.7.2.15.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Description
Name yp plicity P
Type SegmentType 1 Defines whether this section is straight or

curved.

An identifier that can be used to
SegmentNumber Identifier Oto 1 | differentiate different segments in a
layout object from each other.

Description String Oto 1 | A description of this segment.

Defines whether the section is attached
Base BaselLocation 1 to the floor or the ceiling of the boundary
of the layout object

The point on the base where the

Start Coordinate2D 1
segment starts.

Width Decimal 1 The width of the segment.

StartHeight Decimal 0to 1 Thg height of the segment at the starting
point of the segment.

EndHeight Decimal 0to 1 The height of the segment at the ending

point of the segment.
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Attribute/Role Multi-

Name Type plicity Description

A width of the region that runs down the
TrackWidth Decimal 0to 1 | center of a segment that defines the area
over which objects on the can travel.

Color highlighting information that can be

Color ColorHighlight Otol | used to distinguish this segment from
others.
. ReferenceMaterialReferen « | A reference to information that is related
ReferenceMaterial Oto ;
ce to this segment shape.

Name and value information for a
Property Property Oto * | noteworthy characteristic of a segment
shape.

6.7.2.15.2 Superclasses & Inherited Attributes

None.

6.7.2.15.3 Constraints and Notes

None.
6.7.2.16 ShapeDescription Class

A ShapeDescription defines rudimentary visualization information for the object or objects that exist within
the boundary of a layout object.

6.7.2.16.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Description
Name yp plicity P
- The kind of shape defined by this shape

ShapeType ShapeDescriptionType 1 description.

BasicShape BasicShape 0to 1 A def|n|_t|on for a 2D or 3D simple
geometric shape.

Graphic GraphicDescription 0to 1 _Informat|0n about a f||_e containing an
image or model of an object.
Definition for a shape made up of related

*
Segment SegmentShape Oto straight and/or curved cuboid sections.
TextualAnnotation TextualAnnotation O0to 1 | Descriptive text for a layout.

6.7.2.16.2 Superclasses & Inherited Attributes

None.
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6.7.2.16.3 Constraints and Notes

Constraint:

Note:

Note:

Note:

Note:

The attributes BasicShape, Graphic, Segment, and TextualAnnotation shall only be used as
attributes of a ShapeDescription instance if the value of the ShapeType attribute is “basic”,

"o

“graphic”, “segment”, or “text”, respectively.

Irrespective of the coordinate system used, width indicates distance along the x-axis, depth
indicates distance along the y-axis, and height indicates distance along the z-axis.

The base of a LayoutObject’'s boundary determines how shapes are initially oriented within
that boundary. The base is either the “floor” or “ceiling” of the LayoutObject’s boundary.
Floor denotes the part of the boundary perpendicular with the xy-plane and through the
minimum z value for that boundary. Ceiling denotes the part of the boundary perpendicular
with the xy-plane and through the maximum z value for that boundary.

The minimum and maximum z values for a boundary depend on the coordinate system
associated with that boundary. For upper left based coordinate systems, the minimum z
value is 0 and maximum z value is the height defined for the boundary. For center based
coordinate systems, the minimum z value is -height/2 and maximum z value is +height/2
where height is the height defined for the boundary.

A 3D shape in a CMSD layout can be interpreted as being formed by “drawing” 2
dimensional aspects of the shape on the base of the boundary, and then raising/extruding
the 2 dimensional shape orthogonally from the base for the distance defined by the shape’s
height.  For boundaries whose base is defined as “ceiling”, this raising is done in the
negative z direction.

6.7.2.17 StraightSegment Class

A StraightSegment is a SegmentShape that defines information for a segment that has the general form of a
rectangle or a cuboid.

6.7.2.17.1 Defined Attributes and Association Roles

Attribute/Role Tvpe Multi- Description
Name yp plicity p
End Coordinate2D 1 The point on the base where the
segment ends.

6.7.2.17.2 Superclasses & Inherited Attributes

Superclass Name Inherited attributes

SegmentShape Width, StartHeight, EndHeight, TrackWidth, Color,

Type, SegmentNumber, Description, Base, Start,

ReferenceMaterial, Property.

6.7.2.17.3 Constraints and Notes

None.
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6.7.2.18 TextualAnnotation Class

A TextualAnnotation defines information about descriptive text that can be added to a LayoutObject to
enhance the understanding of a Layout.

6.7.2.18.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Descrintion
Name yp plicity P

AttachPoint Coordinate3D 0to 1 The point in the layout objegts boundary
where the anchor of the text is placed.

Text String 1 The text of the textual annotation.
Specifies whether the text anchor is

TextAnchorLocation | TextAnchorLocation Oto 1l | located at the upper left of the text or if it
is located in the center of the text.

Color ColorDefinition 0to 1 | The color to be used for the text.

Style String 0to 1 A list of CSS2 pompllant text and font
property declarations.
Indicates the text should be rotated

TextAngle Decimal 0to 1 | around the anchor for the specified angle
in degrees.
Name and value information for a

Property Property Oto* | noteworthy characteristic of a text
annotation.

6.7.2.18.2 Superclasses & Inherited Attributes

None.

6.7.2.18.3 Constraints and Notes

Note:
Note:

Note:

Note:

Note:

The base for all TextualAnnotations is the floor of its LayoutObject's boundary.

TextualAnnotations are 2 dimensional. If the AttachPoint contains a value for Z, the
TextualAnnotation should be considered to be defined on a plane parallel the xy-plane and
through the Z value. TextualAnnotations are not “raised” from the base to form 3D shapes
as other kinds of shapes are.

The anchor of a TextualAnnotation instance defines a relative point to which the text defined
for that instance is oriented. The location of the anchor is either the upper left corner of the
text or the center (both horizontal and vertical) of the text.

If the TextAnchorLocation attribute is not present, a TextualAnnotation’s anchor is located at
the upper left corner of the text (if the LayoutObject’'s coordinate system is upper left based)
or at the center of the text (if the LayoutObject’s coordinate system is center based).

The Style element provides formatting information about how TextualAnnotation information
might be visualized. This information is intended to provide hints/suggestions/guidelines for
effective visualization, but should not be viewed as requirements.
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The information in the Style attribute should adhere to that which is defined by the World
Wide Web Consortium’s (W3C) Cascading Style Sheet 2 recommendation (CSS2). While
this standard was initially intended to describe formatting information for browsers, CSS2
style information is in wide use in a wide number of applications.

The Style string should contain a list of CSS2 property value pairs, where the CSS2 property
and its associated value are separated by a colon (“:”) and where pairs are separated by
semicolons (;"). The properties defined in the CSS2 standard for font and text formatting
are appropriate for use in a TextualAnnotation Style string, but other properties may also be
useful. See the CSS2 standard for the list of properties and appropriate property values.

6.7.2.19 TransformationList Class

The TransformationList class represents an ordered list of modifications to the position or size of the object
associated with a LayoutElement subclass instance. This list indicates how the object should be rotated,
translated, and scaled after it is placed within a Layout.

6.7.2.19.1 Defined Attributes and Association Roles

Attribute/Role Multi-

Type Description

plicity

Name of a . . Information defining a change to the
. TransformationOperation . o . .
TransformationOper 1lto position, orientation, or scale of an
. subclass . .
ation subclass associated layout or layout object.

6.7.2.19.2 Superclasses & Inherited Attributes

None.

6.7.2.19.3 Constraints and Notes

Note:

Since TransformationsOperation is an abstract class, it can not appear directly as an
attribute  of a TransformationList instance, but any concrete subclass of
TransformationsOperation is allowed to appear.

6.7.2.20 TransformationOperation Class

A TransformationOperation is an abstract generalization of information defining a change to the position,
orientation, or scale of an associated Layout or LayoutObject.

6.7.2.20.1 Defined Attributes and Association Roles

None.

6.7.2.20.2 Superclasses & Inherited Attributes

None.

6.7.2.20.3 Constraints and Notes

None.
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6.7.2.21 Translation Class

The Translation class specifies how a LayoutElement should be offset along the x-, y-, or z-axis after
placement in a Layout.

6.7.2.21.1 Defined Attributes and Association Roles

Attribute/Role Tvne Multi- Descrintion
Name yp plicity P
The distance that the associated layout
XOffset Decimal 0to 1 | element should be translated along the x-
axis.
The distance that the associated layout
YOffset Decimal 0to 1 | element should be translated along the y-
axis.
The distance that the associated layout
Z0ffset Decimal 0to 1 | element should be translated along the z-
axis.
6.7.2.21.2 Superclasses & Inherited Attributes
Superclass Name Inherited attributes
TransformationOperation None.
6.7.2.21.3 Constraints and Notes
Constraint: At least one of the attributes XOffset, YOffset, and ZOffset shall appear in valid instances of

Translation.
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6.8 Metadata Package

The Metadata package contains classes and relationships that can be used to define the allowable content
of a Property attribute that occurs as a part of a CMSD entity.

In CMSD, Property attributes provide a means to enhance/refine/extend the definition of a CMSD entity with
additional information about that entity’s traits, features, or characteristics. This information is referred to as a
“property” of the entity. The classes in the Metadata package can be used to define name, content, format,
and applicable unit information for Property attributes. Taken together, Property attributes and the metadata
information that describes them provide for the flexible extension of CMSD entities while also providing a
means to specify the intent of those extensions within CMSD.

6.8.1 Diagrams

6.8.1.1 PropertyDescription and Related Classes

A ovalid PropertyDescription instance shall not hawe two B.
occurrances of the PropertyD ataTypelescription attribute that
hawve the same PropertylataType walue}

"

PropertyDescription

Identifier: |dentifier [0..1]
Mame: String

[ER

e = {In walid instances of PropertyDatabescription: ™
Descnptmp. il . - ®if PropertylrataType = "stochastic” then no other attribute
FarentEntitylame: FroperyExtensibleEntity halleea
HritEyR e sl ity et Lo ®if PropertylataType = "simple" then the
, SimpleValuelataType attribute shall occur and no other
fIn walid instances of [ attribute may accur.
ProperyCardinality, at least one of ®if PropertyDataType = "refarence” then the ReferenceType
the attributes Minimum and attribute shall oceur and no other attribute may oceur}
M aximum shall aeour.} |
e 0.1 1.3 i
a2 L
PropertyCardinality PropertyDataTvpeDescription
Minimum: MonMegativelnteger [0..1] PropertyDataType: PropertyType
Maximum: CardinalitySpecification [0..1] RefarenceType: ReferenceTypeMame [0.1]
SimpleWaluebataType: SimplelataTypeMame [0..1]

Figure 29: PropertyDescription and Related Classes

The PropertyDescription class defines information about the features of a Property attribute that can be used
to define a “property” for a CMSD entity. This information includes the name of the CMSD entity in which the
Property attribute appears (the parent entity), the name of the “property” being defined by the Property
attribute, the allowable number of occurrences of that property within a parent entity, and the format of
information that can be associated with that property.

The PropertyCardinality class defines the minimum and maximum number of times that a property may occur
within its associated parent entity instance.

The PropertyDataTypeDescription class defines information specifying the type and format of allowable
content for a property.
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6.8.2 Classes
6.8.2.1 PropertyCardinality Class

The PropertyCardinality class defines information about the minimum and maximum allowable occurrences
of a property within its associated parent entity instance.

6.8.2.1.1 Defined Attributes and Association Roles

Attribute/Role Tvpe Multi- Description
Name yp plicity P

The minimum number of occurrences of

Minimum NonNegativelnteger Otol | a property within its associated parent
entity.
The maximum number of occurrences of

Maximum CardinalitySpecification Oto1l | a property within its associated parent
entity.

6.8.2.1.2 Superclasses & Inherited Attributes

None.

6.8.2.1.3 Constraints and Notes

Constraint: In a Valid PropertyCardinality class instance, at least one of the attributes Minimum and
Maximum shall appear.

Note: If the Minimum attribute does not appear, 0 is the minimum number of occurrences that
should be used for the associated property.

Note: If the Maximum attribute does not appear, 1 is the maximum number of occurrences that
should be used for the associated property.

6.8.2.2 PropertyDataTypeDescription Class

The PropertyDataTypeDescription class defines information specifying the type and format of allowable
content for a property.

6.8.2.2.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Descrintion
Name yp plicity P
The information associated with a
PropertyDataType PropertyType 1 property that represents a simple value,

a reference to CMSD entity instance, or a
definition of a statistical distribution.

The name of the CMSD referencing
ReferenceType ReferenceTypeName Oto 1l | entity subclass that can be associated
with a Property attribute.
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Attribute/Role Tvpe Multi- Description
Name yp plicity P
. . The format for simple data that can be
SimpleValueDataType | SimpleDataTypeName Otol associated with a Property attribute.
6.8.2.2.2 Superclasses & Inherited Attributes
None.
6.8.2.2.3 Constraints and Notes
Constraint: In valid PropertyDataTypeDescription class instances, the value of the PropertyDataType

attribute determines whether the SimpleValueDataType or ReferenceType attribute shall

appear.

o |If the value of the PropertyDataType attribute is “stochastic” then no other attribute shall

appear.

o |If the value of the PropertyDataType attribute is “simple” then the SimpleValueDataType

attribute shall appear and the ReferenceType attribute shall not appear.

e |If the value of the PropertyDataType attribute is “reference” then the ReferenceType

attribute shall appear and the SimpleValueDataType attribute shall not appear.

6.8.2.3 PropertyDescription Class

The PropertyDescription class defines information specifying the type and format of allowable content for a

property.

6.8.2.3.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Description
Name yp plicity P

A sequence of characters allowing

Identifier Identifier Oto 1 | instances of this class to be differentiated
from each other.

Name String 1 The _name of the property being
described.

Description String 0to 1 !nformat|0n describing what this property
is meant to represent.

ParentEntityName PropertyExtensibleEntity 1 The name of the CMSD entity in which
this property may appear.

UnitType UnitTypeName 0to 1 The name of the unit associated with this
property.
The minimum and/or maximum number

PropertyCardinality | PropertyCardinality 0to 1 | of occurrences of the associated property
allowed for the associated parent entity.
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Attribute/Role Tvpe Multi- Description
Name yp plicity P
- A specification of the kind and format of
Property_DataType PropertyDataTypeDescripti 1to 3 | data that may be associated with a
Description on
property.

6.8.2.3.2 Superclasses & Inherited Attributes
None.
6.8.2.3.3 Constraints and Notes
Constraint: In valid PropertyDescription class instances with more than

one

PropertyDataTypeDescription attribute, the PropertyDataTypeDescription attributes shall

have different values for their PropertyDataType attributes.
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6.9 Part Information Package

The Part Information package defines classes and relationships for describing the raw materials, work-in-
progress components, and finished products that are the inputs to and outputs of manufacturing processes.
In addition, information about the component structure of parts and about the kinds and amounts of parts
either completed or available to be used in production activities can also be defined.

6.9.1 Diagrams

6.9.1.1 The Part Class and PartType Class

UirigueEntity UlrigueEmtity
FartType Fart
Mame: String [D..1] FarnType: ParnTypeReference [0..1]
BillOfhd aterials: BillOfhdaterialsReferance [0..1] Mame: String [2..1]
FrocessPlan: FrocessPlanReference [0..1] ProductionStatus: PantProductionStatus [0..1]
Size: Grosshimensions [0..1] Location: LocationDefinition [0..1]
Weight: WeightType [0..1] BillOft aterials: BillOfh aterialsR eferance [0..1]
cHentifiableEntity ProcessPlan: ProcessPlanReference [0..1]
Identifier: Identifier LastFinishedProcessStep: ProcessReferance [0..1]
Dreseription: String [0..1] Size: GrossDimensions [0..1]
Referencebdaterial: ReferencebdaterialReference [0..7] Wreight: WeightType [0..1]
Froperhy: Properhy [0.7] Lot Lotlnformation [0..1]
silentifiableEntity
Identifier: ldentifier
Crescription: String [0..1]
Refarencahaterial: ReferancehdaterialReference [0..7]
Froperty: Fropery [0..7]

Figure 30: The Part Class and PartType Class

The Part class defines information about a specific instance of a part. A part is a raw material, work-in-
process component, or finished product that was produced by or that can be used in production activities.
Many different kinds of information can be specified for a part, such as, information about the production
status of a part, the named category of parts that a specific part belongs to, the sub-component parts used to
create this part, the process that can be used to create the part, and some basic characteristics of this part.

The PartType class defines information about a part type, which is a named category for parts with similar
characteristics. The information that can be specified for a part type includes the basic characteristics
associated with a part of this part type, the part types of the sub-components of parts of this part type, and
the processes that can be used to create parts of this part type.

Additional information about the characteristics of a part or part type can be specified through the use of
Property attributes in the associated Part class or PartType class instance.
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6.9.1.2 BillOfMaterials and Related Classes

LirigueEntity
Bill Of M=terials

Mame: String [0..1]

FaType: FanTypeReference [0..1]

Fartinstance: PafReferance [0..1]

MainComponent: BillOfaterialsComponentReference [0..1]
silentifiableEntity

Identifier: Identifier

Description: String [0..1]

Refarencehd atarial: ReferencehdaterialReferance [0.7]

Froperty: Property [0..7]

SubComponent shall be present}

TAt least one of the attributes PadType anc[-j

Linpited Unigue Entity =T
Eill Of M=terial s Component

Quantity: Decimal

FafType: PanTypeReferance [0..1]

Farinstance: FadReference [0..7]

SubComponent: BillOfMaterialsComponentReferance [0.7]
sientifiableEntity

Identifier: Identifier

Crascription: String [0..1]

Referencehdaterial: ReferencehdaterialReference [0.7]

Froperty: Property [0.7]

Figure 31: BillOfMaterials and Related Classes

The BillOfMaterials class defines information about the structure and relationships of the sub-component
Parts and PartTypes that are used to create a Part.

The BillOfMaterialsComponent class defines information about a specific sub-component of a Part or
PartType, and can also specify the hierarchy of a Part's sub-components through referencing the
BillOfMaterials definitions for each this component’s sub-components.
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6.9.1.3 Inventoryltem and Related Classes

{AszociatedPart attributes shall only appear if the Inventonytem Type is part for the |—\
associated InventoryltemClass.

AszzociatedResource attributes =hall only appear if the Inventoryltem Type is resource
for the associated InwentondtemClass.

If the QuantityOnHand attribute is not present, one or maore occurrences of the
AzzocitedPart attribute or the AssocitedResource attribute shall appear, depending on
whether the InventoniltemType of the associated InventoryltemClass is part ar
resource.}

{0ne and anly ane of the 't
attributes PatType and
ResaurzeClass shall be
presant.}

Linigue Entity :

Inwertoryttem UirigueEntity

Hams: String [0..1] InwentoryttemClass
InventanstemClass: InventorgltemClassR eference
QuantityOnHand: MonMegativelnteger [0..1]
Location: LocationDefinition [0..1]

AzzociatedPart: PatReference [0.7]
AszzociatedResource: ResourceReference [0..7]
silentifableEnkity

Identifier: ldentifier

Lrescription: String [0..1]

Referencehdaterial: ReferencebdaterialReference [0.7]

Froperty: Properhy [0.7] FProperty: Property [0..7]

Mame: String [0..1]

Inventondtem Type: Inventonltem Type

FartType: PanTypeReference [0..1]

RezourceClass: ResourcelClassReferance [0..1]
sHentifable Endity

Identifier: Identifier

Lrescription: String [0..1]

Referencahdaterial: Referencehd aterialReference [0..7]

Figure 32: Inventoryltem and Related Classes

The InventoryltemClass class provides a means to define a named category for a kind of inventory item, to
specify whether that item is Part or Resource, and to specify information about the characteristics shared by
all instances of that class.

The Inventoryltem class defines information about the Part or Resource instances that are inventory items
and that belong to a specific InventoryltemClass. It provides a means to specify how many of a given
Inventoryltem are available for production, to indicate the location of those items, and to describe the
distinctive characteristics of a given Inventoryltem instance that differentiates it from other Inventoryltem
instances of the same InventoryltemClass.

6.9.2 Classes
6.9.2.1 BillOfMaterials Class

The BillOfMaterials class defines information about the relationships between a part or part type and the sub-
components that make up that part or part type.

6.9.2.1.1 Defined Attributes and Association Roles

Attribute/Role Tupe Multi- Description
Name yp plicity P
Name String 0to 1 | The name of this bill of materials.
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Attribute/Role Tvoe Multi- Description
Name yp plicity P
The type of part whose sub-component
PartType PartTypeReference Oto 1l | structure is defined by this bill of
materials.
A specific part instance whose sub-
Partinstance PartReference 0to 1 | component structure is defined by this bill

of materials

BillOfMaterialsComponent 0to 1 The top component in the component

MainComponent Reference hierarchy for the associated part type.

Information describing the type and

BillOfMaterialsComp guantity of a sub-component of the Part

BillOfMaterialsComponent | Oto*

onent or part type associated with this bill of
materials.
6.9.2.1.2 Superclasses & Inherited Attributes
Superclass Name Inherited attributes
UniqueEntity Identifier, Description, ReferenceMaterial,
(subclass of IdentifiableEntity) Property.

6.9.2.1.3 Constraints and Notes

None.
6.9.2.2 BillOfMaterialsComponent Class

The BillOfMaterialsComponent class defines information about a sub-component of the Part or PartType
whose structure is defined by a BillOfMaterials instance.

6.9.2.2.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Description
Name yp plicity P
Quantit Decimal 1 The number of part sub-components this
y bill of materials component represents.
PartType PartTypeReference 0to 1 The type of part this bill of materials
component represents.
Partinstance PartReference 0to 1 The spemﬂc part instance that this bill of
materials component represents.
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Attribute/Role Multi-

Name Type plicity Description

A reference to a BillOfMaterials or
BillOfMaterialsComponent . | BillOfMaterialsComponent instance that
Oto . .
Reference defines the substructure this
BillOfMaterialsComponent.

SubComponent

6.9.2.2.2 Superclasses & Inherited Attributes

Superclass Name Inherited attributes
LimitedUniqueEntity Identifier, Description, ReferenceMaterial,
(subclass of IdentifiableEntity) Property.

6.9.2.2.3 Constraints and Notes

Constraint: Valid instances of the BillOfMaterialsComponent class shall contain at least one of the
attributes PartType and SubComponent.

6.9.2.3 Inventoryltem Class

The Inventoryltem class defines information about Part or Resource instances whose state and availability to
be used in production activities are tracked.

6.9.2.3.1 Defined Attributes and Association Roles

Attribute/Role Tupe Multi- Description
Name yp plicity P
Name String 0to 1 | The name of the inventory item.
InventoryltemClass InncveentoryltemCIassRefere 1 The class defined for the inventory item.
QuantityOnHand NonNegativelnteger Oto1l The number of parts or resources
y 9 9 associated with this inventory item.
Location LocationDefinition Oto1l The place _Where the inventory item
currently resides.
AssociatedPart PartReference 0to * The specific parts that this inventory item
represents.
AssociatedResource | ResourceReference Oto* The specific resources that this inventory
item represents.

Copyright © 2010 SISO. All rights reserved. Page 115 of 170



SISO-STD-008-2010

Standard for: Core Manufacturing Simulation Data — UML Model

6.9.2.3.2 Superclasses & Inherited Attributes

Superclass Name Inherited attributes

UniqueEntity

(subclass of IdentifiableEntity) Property.

Identifier, Description, ReferenceMaterial,

6.9.2.3.3 Constraints and Notes

Constraint:

Constraint:

Constraint:

If the AssociatedPart attribute appears, the value of the associated
InventoryltemClass.InventoryltemType attribute shall be “part”.

If the AssociatedResource attribute appears, the value of the associated
InventoryltemClass.InventoryltemType shall be “resource”.

If the QuantityOnHand attribute is not present, one or more occurrences of the AssocitedPart
attribute or the AssocitedResource attribute shall appear, depending on whether the
InventoryltemType of the associated InventoryltemClass is “part” or “resource”.

6.9.2.4 InventoryltemClass Class

The InventoryltemClass class defines information about a specific category of parts or resources that are

inventory items.

6.9.2.4.1 Defined Attributes and Association Roles

Attribute/Role Tvpe Multi- Descrintion
Name yp plicity P
Name String 0to 1 | The name of the inventory item class.
InventoryltemType InventoryltemType 1 Defines vyhether th.'s class is for part or
resource inventory items.
A reference to the part type of the parts
PartType PartTypeReference Otol that belong to this inventory item class.
A reference to the resource class of
ResourceClass ResourceClassReference Oto 1l | resources that belong to this inventory
item class.
6.9.2.4.2 Superclasses & Inherited Attributes
Superclass Name Inherited attributes
UniqueEntity Identifier, Description, ReferenceMaterial,
(subclass of IdentifiableEntity) Property.

6.9.2.4.3 Constraints and Notes

Constraint:

The PartType attribute shall only be present if the value of the InventoryltemType attribute is
“part”, and the ResourceClass attribute shall only be present if the value of the associated
InventoryltemType attribute is “resource”.
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6.9.2.5 Part Class

The Part class defines information about a specific instance of a raw material, work-in-process component,
or finished product that can be used in or produced by the manufacturing process.

6.9.2.5.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Descrintion
Name yp plicity b

The name of the kind of part being

PartType PartTypeReference Oto1l defined here.

Name String 0to 1 | The name of the part.

ProductionStatus PartProductionStatus Oto1l The state of the part with respect to
production.

Location LocationDefinition Otol The place where the part currently
resides.
A reference to the bill of materials

BillOfMaterials BillOfMaterialsReference 0to 1 | defining the component structure of the
part.

ProcessPlan ProcessPlanReference Otol A reference fo the process plan defining
the process for creating the part.

LastFinishedProces An indication of how much of the process

ProcessReference Oto1l

sStep to create the part has been completed.

Size GrossDimensions 0to 1 | The approximate size of this part.

Weight WeightType 0to 1 | The weight and weight unit for the part.

Lot Lotinformation 0to 1 Information about a group of parts that
were manufactured or acquired together.

6.9.2.5.2 Superclasses & Inherited Attributes
Superclass Name Inherited attributes
UniqueEntity Identifier, Description, ReferenceMaterial,
(subclass of IdentifiableEntity) Property.

6.9.2.5.3 Constraints and Notes

None.
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6.9.2.6 PartType Class

The PartType class defines information about a distinct category of Part instances that have common
characteristics.

6.9.2.6.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Descrintion
Name yp plicity b
Name String 0to 1 | The name of the part type.
A reference to a bill of materials that
BillOfMaterials BillOfMaterialsReference 0to 1 | defines the substructure of parts of this
part type.
A reference to the process plan defining
ProcessPlan ProcessPlanReference 0to 1 | the process for creating the parts of this
part type.
Size GrossDimensions 0to 1 The approximate size for parts of this
part type.
. . The weight and weight unit for parts of
Weight WeightType Otol this part type.
6.9.2.6.2 Superclasses & Inherited Attributes
Superclass Name Inherited attributes
UniqueEntity Identifier, Description, ReferenceMaterial,
(subclass of IdentifiableEntity) Property.

6.9.2.6.3 Constraints and Notes

None.
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6.10 Production Operations Package

The Production Operations package defines classes and relationships describing customer requests for
products, production requests to produce those products, and the effort needed to produce those products.

6.10.1 Diagrams

6.10.1.1 Order and Job Related Classes

Unigue Ertity Unigue Ertity
COrder Job

Status: JobStatus

UpdateTime: Timestamp [0..1]

RequestingParty: Contactinformation [0..1]
FerfarmingF arty: Contactinformation [0..1]
AzzociatedOrder OrdernformationReference [0..7]
Friority: String [0..1]

FrecedenceConstraint: JobConstraint [0..7]
SubJdob: JobReference [0.7]

silentifianle Entity

Identifier: Identifier

Crescription: String [D..1]

Referencehdaterial: ReferancehdaterialReterence [0..7)]

Froperty: Fropery [0..7]

Status: OrderStatus

UpdateTime: Timestamp [0..1]
CustomerParty: Contactinformation [0..1]
SupplierParty: Contactinformation [0..1]
Speciallnstruction: String [0..1]
TotalPrice: CumencyType [0..1]
Duelate: Date [0..1]

Friarity: String [0..1]

ientifableEntity

ldentifiar: Identifier

Dezcription: String [0..1]
Referencahbdaterial: ReferencebdaterialReferencea [0.7]

Froperty: Propery [0.7]

FlannedEffort|0..1  ActualEffort|0..1

Linrited UrigueEntity JobEffort De=scription

Orderline UpdateTime: Timestamp [3..1]

FParsProduced: PafdGroup [0.7]

FafsConsumed: PatGroup [0.7]

RezourcesRequired: ResourcesRequired [0..7]
Duebate: Timestamp [0..1]

Releazelate: Timestamp [0..1]

StatTime: Timestamp [0..1]

EndTime: Timestamp [0..1]

SetupTime: Cwration [0..1]

Proceszsing Time: Duration [0..1]

FProcessPlan: ProcessPlanReference [0..1]
CurrentProcessPlanStep: ProcessRefarence [0..1]
MaintenancaFlan: MaintenancePlanReference [0..1]
CurrenthdaintenanceFlanStep: MaintenanceP ocessReference [0..1]
Costtllocationlata: CostéllocationD ata [0..7]

Mote: String [0..7]

UpdateTime: Timestamp [0..1]

Status: OrderStatus

ltemDeszcription: String

ltemQuantity: Decimal

ltemPrice: CumencyType [0..1]

Friarity: String [0..1]

sientifiableEntity

Identifier: Identifier

Description: String [0..1]

Referancahdaterial: ReferencebdatarialReference [0.7]

Fropery: Propery [0.7]

Senicelescription 0.1 FartDezcription 0.1 Event: Ewent [0..7]
Froperhy: Properby [0..7]
OrderLine Service Description OrderLineFartDescription 5
Seniceldentifier: String [0..1] FartType: ParTypeReference [0..1] .:
Semiceletails: String [0..1] Packaging: temPackaging [0..1] !
T Fartletails: String [0..1]

|
[

| [t least one attribute shanﬁ

{At least one of the attribute, | appear

Serviceldentitier and
Semwiceletailzshall appear}

et least one of the attributes B
FardType, Fackaging, and Fartletails
zhall appear}

Figure 33: Order and Job Related Classes

The Order class defines a customer request for products or services, including information about the
products or services ordered, when the product or service will be supplied, the price the customer will need
to pay, and the processing status of the order.
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The OrderLine class defines information about a product or service, referred to as an item, requested in an
order. It includes information about the quantity ordered of the item, details about the product or service
ordered, and the processing status for this item.

The OrderLineServiceDescription class provides a means to specify additional information about a service
that was ordered. The information includes identifying information about the service and information about
how the service is to be performed.

The OrderLinePartDescription class provides a means to specify additional information about a part that was
ordered. The information includes the type of part that was ordered, how that part is packaged, and other
information about the part.

The Job class defines information about a request to perform a production-related activity. A job may be a
request to transform the state of parts and raw materials from a less finished form to a more finished form,
requests to transfer parts from one location to another location, or request to perform maintenance activities
on resources. It includes information about who requested the production activity, how this job is related to
other jobs, and details about the effort needed to perform the job.

The JobEffortDescription class defines information about how the production activities associated with are to
be carried out. It includes information about when the activities are expected to start and complete, how
much actual production time will be used, what manufacturing resources will be needed, what parts will be
produced or consumed, what predefined sequence of operations should be used to perform this job, and
what costs will be incurred from performing the job.
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6.10.1.2 The Schedule Class and Related Classes

LimigueEntity
Schedule

CreationTime: Timestamp [0..1]

StanTime: Timestamp [0..1]

EndTime: Timestamp [0..1]

silentifiableEntity

Identifier: Identifier

Description: String [0..1]

Feferencebdatarial: ReferencehdaterialReferance [0.7]

Froperty: Fropery [0..7]

At most one of the attributes r—
Aszociateddob,
AszociatedOrderinformatian,
AszociatedProcessFlan,

AszociatedP rocess,
AszociatedMaintenencePlan, and
AszociatedMaintenenceProcess shall be

o=

present.}

Schedule term

Linrited UnigueEntity

TAatleast one of the at'trihutel-;l
PlannedEffart and

Status: JobStatus

Aszocigteddob: JobReference [0..1]
AzsociatedOrderinformation: OrderlnformationReference [0..1]
AszocigtedProcess: ProcessReferance [0..1]
AszociatedProcessPlan: ProcessPlanReference [0..1]
AzzociatedMaintenancePlan: MaintenancePlanReferance [0..1]

sientifiahleEntity

Identifier: Identifier

Description: String [0..1]

Feferencehdatarial: ReferencehdaterialReference [0..7]

Fropery: Property [0..7]

AszociatedMaintenanceProcess: MaintenanceProcessReferance [0..1]

| ActualEffort shall be present.}

FlannedEffart |0..1 ActualEffort (0.1

ScheduletemEfort Description

UpdateTime: Timestamp [3..1]
StaTime: Timestamp

EndTime: Timestamp [0..1]
FrocessingTime: Duration [0..1]
Resourceslsed: ResourcesRequired [0.7]
FarsUsed: PartGroup [0.7]
FarsFroduced: Part@roup [0.7]
Fraperty: Propery [0.7]

Figure 34: The Schedule Class and Related Classes

The Schedule class defines information about the planned or actual starting and ending times for

manufacturing-related activities that are planned to occur during a specified time period.

The Scheduleltem class defines information about an activity that is a part of a schedule. The activity may
be associated with the processing of a job or order, or it may be related to the execution of a maintenance
activity. The schedule item includes information about the completion status of the activity and how much

time and how many resources were expended to carry out the activity.

The ScheduleltemEffortDescription class defines information about the time and resources expended to
carry out a scheduled manufacturing-related activity. It includes information defining the time period during
which the activity should take place, the resources used during the activity, and the parts consumed or

produced during the activity.
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The Job class defines information about a request to perform a production activity.

6.10.2.1.1 Defined Attributes and Association Roles

Attribute/Role
Name

Type

Multi-
plicity

Description

Status

JobStatus

An indicator of the progress made
towards completing processing of the
request.

UpdateTime

Timestamp

Oto1l

The time of the last update to this job’s
information.

RequestingParty

Contactinformation

Oto1l

The person, organization, and/or
business  function  requesting the
production activity.

PerformingParty

Contactinformation

Oto1l

The person, organization, and/or
business  function  responsible  for
carrying out the request.

AssociatedOrder

OrderIinformationReferenc
e

Oto*

An order that is in some way related to
this request.

Priority

String

Oto1l

An indication of the relative importance of
this job in comparison to other jobs.

PrecedenceConstrai
nt

JobConstraint

Oto*

A restriction on when a job may start or
complete based on when a related job
starts or completes.

SubJob

JobReference

Oto*

A group of related jobs that define/refine
at a greater level of detail the processing
specified for this job.

PlannedEffort

JobEffortDescription

Oto1l

Information  describing the timing,
amount, and kind of manufacturing
activities that are planned to be carried
out to complete the job.

ActualEffort

JobEffortDescription

Oto1l

Information  describing the timing,
amount, and kind of manufacturing
activities that were carried out to
complete the job.
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6.10.2.1.2 Superclasses & Inherited Attributes

Superclass Name Inherited attributes

UniqueEntity Identifier, Description, ReferenceMaterial,
(subclass of IdentifiableEntity) Property.

6.10.2.1.3 Constraints and Notes

None.
6.10.2.2 JobEffortDescription Class

The JobEffortDescription class defines information describing the time, resource, material, and process
related aspects of the manufacturing activities that are needed to complete a job.

6.10.2.2.1 Defined Attributes and Association Roles

Attribute/Role Tvpe Multi- Description
Name yp plicity P
UpdateTime Timestamp 0to 1 | The time of the last of this information.
PartsProduced PartGroup Oto * | The parts that will be created by this job.

The parts that are used up or that
PartsConsumed PartGroup Oto* | become subcomponents of other parts
as a result of performing this job.

The kind and quantity of resources

. . .

ResourcesRequired | ResourcesRequired 0 to needed to perform this job.

DueDate Timestamp 0to 1 '(I)':]we date the job should be completed

ReleaseDate Timestamp 0to 1 The.earllest date that work can start for
this job.

StartTime Timestamp 0to 1 | The time when the job is to begin.

EndTime Timestamp 0to 1 | The time when the job should be done.

SetupTime Duration 0to 1 The. time it takes to assemblg and
configure resources to perform the job.
The amount of time between the starting

ProcessingTime Duration 0to 1 and ending times that resources are

actually performing manufacturing
activities related to this job.
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Attribute/Role Tvoe Multi- Description
Name yp plicity P

The detailed description of the

ProcessPlan ProcessPlanReference 0to 1 | manufacturing operations that are to be
performed to carry out the job.

CurrentProcessPlan The current manufacturing operation

ProcessReference Oto1l . !
Step being performed to complete the job.
. The detailed description of the
. MaintenancePlanReferenc ; i

MaintenancePlan e Oto 1 | maintenance operations that are to be
performed to carry out the job.

CurrentMaintenance | MaintenanceProcessRefer The current maintenance operation being

Oto1l !

PlanStep ence performed to complete the job.
Information describing, categorizing, and

CostAllocationData CostAllocationData Oto* estl'matlng the amount of costs th.at may
be incurred as a result of performing this
job.
A comment or observation related to

Note String Oto* | carrying out the manufacturing activities
associated with the job.
The occurrence or anticipated

Event Event Oto* | Occurrence of some noteworthy situation
or condition that happens between the
starting and ending time of the job.

Property Property 0to* Name and value information describing a

noteworthy characteristic of a job.

6.10.2.2.2 Superclasses & Inherited Attributes

None.

6.10.2.2.3 Constraints and Notes

Constraint:

6.10.2.3 Order Class

In a valid JobEffortDescription instance, at least one of its attributes shall appear.

The Order class defines information about a customer’s request for products or services.

6.10.2.3.1 Defined Attributes and Association Roles

Attribute/Role Tvpe Multi- Descrintion
Name yp plicity P
Status OrderStatus 1 An indicator qf the progress made
towards completing the order.
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Attribute/Role Tvoe Multi- Description
Name yp plicity i
UpdateTime Timestamp 0to 1 The time of the last update to this order’s

information.

The person, organization, and/or
CustomerParty ContactIinformation Oto 1l | business function that requested the
products or services defined in the order.

The person, organization, and/or
business  function responsible for

SupplierParty ContactIinformation Oto 1l | providing the products or services
associated with the order to the
customer.

Information describing an aspect of an
order that is atypical, unusual, or unique,

Specialinstruction String Otol and that may affect how processing of

the order should be carried out.
: The price for all of the products and

TotalPrice CurrencyType Otol services defined in the order.

DueDate Date 0to 1 The date on which the order should be
completed.

Priority String 0to 1 An |nd|cat[on of the relatlve importance of
this order in comparison to other orders.
A detailed description of a product or

OrderLine OrderLine lto* | service that is to be provided to a
customer.

6.10.2.3.2 Superclasses & Inherited Attributes
Superclass Name Inherited attributes
UniqueEntity Identifier, Description, ReferenceMaterial,
(subclass of IdentifiableEntity) Property.

6.10.2.3.3 Constraints and Notes

None.
6.10.2.4 OrderLine Class

The OrderLine class defines information about a specific product or service in a customer’s request for
products or services.
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6.10.2.4.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Description
Name yp plicity P
UpdateTime Timestamp 0to 1 The time of the last update to this order

line’s information.

An indicator of the progress made
Status OrderStatus 1 towards completing processing of this
portion of the order.

A general description of the product or

ItemDescription String 1 service ordered.

ItemQuantity Decimal 1 The number of items requested.
ItemPrice CurrencyType 0to 1 | The price for this item.
ServiceDescription 0Or:derLineServiceDescripti 0to 1 Lr:{jogr;gtion about a service that was

Information about a part that was

PartDescription OrderLinePartDescription Otol
ordered.

An indication of the relative importance of

Priority String Otol this order in comparison to other orders.

6.10.2.4.2 Superclasses & Inherited Attributes

Superclass Name Inherited attributes
LimitedUniqueEntity Identifier, Description, ReferenceMaterial,
(subclass of IdentifiableEntity) Property.

6.10.2.4.3 Constraints and Notes

Constraint: In a valid OrderLine instance, at most one of the attributes ServiceDescription and
PartDescription shall be present.

6.10.2.5 OrderLinePartDescription Class
The OrderLinePartDescription class defines information about a part that is being requested in an order.

6.10.2.5.1 Defined Attributes and Association Roles

Attribute/Role Tvpe Multi- Description
Name yp plicity P
PartType PartTypeReference Oto1l ﬁ}eregz:teggiengoot::jeer%%ﬂ type definition for
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Attribute/Role Tvoe Multi- Description
Name yp plicity P
Packaging ltemPackaging 0to 1 Information about how the part is
packaged.
PartDetails String 0to 1 A despnpuon providing  additional
information about a part.

6.10.2.5.2 Superclasses & Inherited Attributes

None.

6.10.2.5.3 Constraints and Notes

Constraint:

Packaging, and PartDetails shall be present.

6.10.2.6 OrderLineServiceDescription Class

In a valid OrderLinePartDescription instance, at least one of the attributes PartType,

The OrderLineServiceDescription class defines information about a service that is being requested in an

order.

6.10.2.6.1 Defined Attributes and Association Roles

Attribute/Role Tvpe Multi- Descrintion
Name yp plicity P
Serviceldentifier String 0to 1 Idgntn‘ymg information that. differentiates
this service from other services.
ServiceDetails String 0to 1 A despnpuon prowphng additional
information about a service.

6.10.2.6.2 Superclasses & Inherited Attributes

None.

6.10.2.6.3 Constraints and Notes

Constraint:

In a valid OrderLineServiceDescription

instance, at

least one of the attributes

Serviceldentifier and ServiceDetails shall be present.

6.10.2.7 Schedule Class

The Schedule class defines a plan for the timing and duration of a collection of activities that are to occur
during a specific time frame.

6.10.2.7.1 Defined Attributes and Association Roles

Attribute/Role Tvpe Multi- Description
Name yp plicity P
CreationTime Timestamp 0to 1 | The time this schedule was created.
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Attribute/Role Tvoe Multi- Description
Name yp plicity P

StartTime Timestamp 0to 1 The beginning of the time period covered
by the schedule.

EndTime Timestamp 0to 1 The end of the time period covered by
the schedule.

Scheduleltem Scheduleltem 0to* A detailed description of an activity that is
a part of a schedule.

6.10.2.7.2 Superclasses & Inherited Attributes

Superclass Name Inherited attributes

UniqueEntity Identifier, Description, ReferenceMaterial,
(subclass of IdentifiableEntity) Property.

6.10.2.7.3 Constraints and Notes

None.
6.10.2.8 Scheduleltem Class

The Scheduleltem class defines information about an activity that is a part of the collection of activities
associated with a schedule.

6.10.2.8.1 Defined Attributes and Association Roles

Attribute/Role Multi-

Name Type plicity Description

An indicator of the progress made
Status JobStatus 1 towards completing processing of the
schedule item.

Indicates that information relevant to the
AssociatedJob JobReference Oto1l | processing of this schedule item is
defined in the referenced job.

Indicates that information relevant to the

AssociatedOrderinfo | OrderinformationReferenc processing of this schedule item is
i Oto1l . .
rmation e defined in the referenced order or order
item.

Indicates that information relevant to the
ProcessPlanReference Oto 1l | processing of this schedule item is
defined in the referenced process plan.

AssociatedProcessP
lan
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tion

Attribute/Role Tvoe Multi- Description
Name yp plicity P
Indicates that information relevant to the
AssociatedProcess ProcessReference Oto 1l | processing of this schedule item s
defined in the referenced process.
Indicates that information relevant to the
AssociatedMaintena | MaintenancePlanReferenc 0to 1 processing of this schedule item is
ncePlan e defined in the referenced maintenance
plan.
Indicates that information relevant to the
AssociatedMaintena | MaintenanceProcessRefer 0to 1 processing of this schedule item is
nceProcess ence defined in the referenced maintenance
process.
The time frame during which processing
of the schedule item is expected to take
PlannedEffort ScheduleltemEffortDescnp 0to 1 plg_ce, _and the processing time, resource
tion utilization, and material utilization
expected to be required to complete
processing of the schedule item.
The time frame during which processing
. of the schedule item took place, and the
ActualEffort ScheduleltemEffortDescrip Otol | processing time, resources, and

materials used to complete processing of
the schedule item.

6.10.2.8.2 Superclasses & Inherited Attributes

Superclass Name

Inherited attributes

LimitedUniqueEntity

(subclass of IdentifiableEntity)

Identifier, Description, ReferenceMaterial,

Property.

6.10.2.8.3 Constraints and Notes

Constraint: At least one of the attributes PlannedEffort and ActualEffort shall be present.

Constraint: Valid instances of the Scheduleltem class shall not contain more than one of the following

attributes:

AssociatedJob
AssociatedProcess

AssociatedProcessPlan

AssociatedOrderInformation
AssociatedMaintenancePlan

AssociatedMaintenanceProcess.
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6.10.2.9 ScheduleltemEffortDescription Class

The ScheduleltemEffortDescription class defines information describing the time, resource, material, and
process related aspects of a schedule item.

6.10.2.9.1 Defined Attributes and Association Roles

Attribute/Role Multi- N
Name Type plicity Description
UodateTime Timestam 0to 1 The time of the last update of this
P P schedule item’s information.
StartTime Timestam 1 The time when the schedule item is to
b begin.
EndTime Timestam 0to 1 The time when the schedule item should
P be done.
The amount of time between the starting
- . and ending times that manufacturing
ProcessingTime Duration Otol activities related to this schedule item are
being performed.
ResourcesUsed ResourcesRequired Oto* The kind and quantity of resources used
in the processing of this schedule item.
The parts that are used up or that
PartsUsed PartGrou 0to * become subcomponents of other parts
P as a result of processing this schedule
item.
PartsProduced PartGrou 0to* The parts that will be created by this
P schedule item.
Name and value information describing a
Property Property Oto* | noteworthy characteristic of a schedule
item.

6.10.2.9.2 Superclasses & Inherited Attributes

None.

6.10.2.9.3 Constraints and Notes

None.
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6.11 Production Planning Package

The Production Planning package contains classes and relationships that can be used to create plans
describing the dates and hours of operation for production resources and plans describing the sequence of
processing steps necessary to manufacture products using the available production resources.

6.11.1 Diagrams

6.11.1.1 Calendar and Shift Related Classes

UirigueEntity
Calendar

EffectiveStartlate: Timestamp [0..1]
EffectiveEndDate: Timestamp [0..1]

sientifiable Emtity

ldentifier: ldentifier

Description: String [0..1]

Feferencetdaterial: ReferencehdatarialReference [0.7]

Froperty: Froperhy [0..7]

.-

Limited Uinigue Entity
Haolid=y

Crate: Drate

silentifiable Entity

Identifier: |dentifiar

Description: String [0..1]

Referencehdaterial: ReferencehdaterialReference [0.7]

Froperty: Fropery [0.7]

Linribed Uinigere Entity
Shift

Linrited UirigueEatity
ShiftSchedule

StardTime: Time

Duration: ElapsedTimeType

Applicablelay: Day [1..7]

silentifiable Emtity

ldentifier: Identifier

Description: String [0..1]

Referencetdaterial: ReferencehdatarialReference [0.7]

FProperty: Propery [0..7]

EffectiveStatbate: Timestamp [0..1]
EffectiveEndDate: Timestamp [0..1]

ApplicableShift: CalendarRefarence [1..7]
ApplicableHoliday: CalendarReference [0.7]
LidentifizbleEntity

Identifier: Identifier

[Drescription: String [0..1]

Referencehdaterial: ReferencehbdaterialReference [0..7]

o.F

Froperty: Properhy [0.7]
i._x

AvrailabilityException

Break

Deszcription: String [0..1]
StanTime: Time
Curation: ElapsedTimeType

ExceptionDate: [ate
Crescription: String [0..1]

Figure 35: Calendar and Shift Related Classes

The Calendar class provides a means to define a manufacturing calendar for a production facility. A
manufacturing calendar is a collection of information about the shifts, shift schedules, and holidays that apply
to a facility over a specified time period. This class and its related class provide a flexible means to specify
both times when resources are to be available for production activities and times when resources are not
expected to be available.

The Shift class defines a period of time during which a resource should be available for production activities,
and the days during a week that this time period is applicable.

The ShiftSchedule class defines information about a time period during which a number of shifts and
holidays are applicable.

The Holiday class specifies days within the time period defined by a Calendar or ShiftSchedule when
resources will not be available for production activities.

The Break class defines a time period within the time period defined by a Shift when resources are not
available for production activities.
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The AvailabilityException class defines a day within the time period defined by a ShiftSchedule when

resources will not be available for production activities.

6.11.1.2 ProcessPlan, MaintenancePlan, and Related Classes

UrigueEmbity

FProces=Plan

FatsProduced: PartGroup [1..7]

FamzConsumed: FPatGroup [0.7]

ResourcesRequired: ResourcesRequired [0.7]
CostAllocationbata: Costdllocationlata [0..7]
FirstProcess: ProcessReference [0..1]

sientifizble Entity

Identifier: [dentifier

Description: String [0..1]

Referancehdaterial: ReferencehdaterialRefarence [0..7]

Froperty: Propery [0..7]

IThe MaintainedResource attribute zhall not refert
resource that is an employee}

Linribed UinigueEntity

Frocess

UrigueEndity
MairtenanceFlan

MaintainedResource: ResourceReference [0..7]
Feriodicity: Duoration [0..1]

CostAllocationlrata: CostAllocationData [0..7]
FirstProcess: MaintenanceProcessReference [0..1]
siertifizbleEndity

Identifier: ldentifier

[rescription: String [0..1]

Referencehaterial: ReferencehdaterialReference [0..7]

Froperty: Property [0..7]

FasFProduced: Partroup [0.7]

FasConsumed: FartGroup [0.7]

ResourcesRequired: ResourcesRequired [0.7]
MachinePrograminformation: MachineProgramDoata [0..1]
SetupTime: Cwration [0..1]

OperationTime: Curation [0..1]

RepititionCount: Integer [0..1]

CostAllocationData: CostallocationData [0..7]
Speciallnstruction: String [0..1]

FrocessConstraint: ProcessConstraint [0..7]
sientifiable Entity

Identifier: ldentifier

Crescription: String [0..1]

Referancehdaterial: ReferencehaterialRefarence [0..7]

Froperty: Property [0..7]

Linrited Uriguesntity

MairtenanceProcess

SubProcessGroup |01

FrocessGroup

Type: ProcesszroupType

DecisionText: String [0..1]

Frocess: FrocessReferance [1..7]
FrocessConstraint: ProcessConstraint [0..7]

ResourcesRequired: ResourcesRequired [0..7]
ParsConsumed: PartEroup [0.7]

SetupTime: Curation [0..1]

OperationTime: Curation [0..1]

RepititionCount: Integer [0..1]

Costéllocationlata: CostAllocationlrata [0..7]
Speciallnstruction: String [0..1]

FPracessCaonstraint: MaintenanceP rocessConstraint [0..7]
shlentifiableEntity

Identifier: ldentifier

Crescription: String [0..1]

Referencehaterial: ReferencehaterialReference [0..7]

Froperty: Property [0..7]

SubFrocessGroup |0..1

MaintenanceProcess Group

Type: ProcessGroupType

Decision Text: String [0..1]

Frocess: MaintenanceProcessReferance [1.7]
FrocessConstraint: MaintenanceProcessConstraint [0..7]

Figure 36: ProcessPlan, MaintenancePlan, and Related Classes

The ProcessPlan class provides a means to define a structured collection of information that describes a
detailed strategy for creating a part. This collection includes information about the resources that will be
used, the parts that will be produced, the sequence in which the resources will be used, and the sequence of
manufacturing operation that will take place at each resource.

The Process class represents a manufacturing activity or group of related manufacturing activities that will be
used to create a part. It includes information specifying which types of parts are produced or consumed,
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which resources are needed, how long this activity will take, and if the processing specified in this activity is
described in more detail in other activity definitions.

The ProcessGroup class defines a set of manufacturing activities that should be evaluated for execution as a
group. It includes information specifying if the activities in the group should be executed sequentially, if the
activities are intended to be executed concurrently, or if only one of the activities should be selected for
execution based on a specified selection criterion.

The MaintenancePlan class provides a means to define a structured collection of information that describes
a detailed strategy for maintaining a resource or group of resources. This collection includes information
about the resources that will be maintained and how often the maintenance plan should be executed.

The MaintenanceProcess class represents a manufacturing activity or group of related manufacturing
activities that will be used to maintain a resource or group of resources. It includes information specifying the
resources to be maintained, the parts that may be used to maintain the resource, how long the activity or
group of activities will take to complete, and whether the processing specified is described in more detail in
other maintenance activity definitions.

The MaintenanceProcessGroup class defines a set of maintenance activities that should be evaluated for
execution as a group. It includes information indicating if the activities in the group should be executed
sequentially, if the activities are intended to be executed concurrently, or if only one of the activities should
be selected for execution based on a specified selection criterion.

6.11.2 Classes

6.11.2.1 AvailabilityException Class

The AvailabilityException class defines information specifying days during a ShiftSchedule when resources
should not be assigned production activities.

6.11.2.1.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Descrintion
Name yp plicity P
ExceptionDate Date 1 The da_lte for which resources should not
be assigned production activities.
Description String 0to 1 The reason for the exception to the shift
schedule.

6.11.2.1.2 Superclasses & Inherited Attributes

None.

6.11.2.1.3 Constraints and Notes

None.
6.11.2.2 Break Class

The Break class defines a time period during a Shift when resources should not be assigned production
activities.
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6.11.2.2.1 Defined Attributes and Association Roles

Attribute/Role Type M'ullti- Description
Name plicity
Description String 0to 1 | Adescription of the reason for the break.
StartTime Time 1 The start of the time period.
Duration ElapsedTimeType 1 The duration of the time period.

6.11.2.2.2 Superclasses & Inherited Attributes

None.

6.11.2.2.3 Constraints and Notes

None.

6.11.2.3 Calendar Class

The Calendar class defines information about the time periods in which resources may and may not
assigned production activities.

6.11.2.3.1 Defined Attributes and Association Roles

be

Attribute/Role
Name

Type

Multi-
plicity

Description

EffectiveStartDate

Timestamp

Oto1l

The start of the time period in which the
calendar information is applicable.

EffectiveEndDate

Timestamp

Oto1l

The end of the time period in which the
calendar information is applicable.

Shift

Shift

Oto*

The starting time and duration of a time
period in which production activities may
be assigned to resources and the days of
the week on which this time period is
applicable.

ShiftSchedule

ShiftSchedule

Oto*

A time period over which a group of shifts
and holidays is applicable, and the
specification of days during that time
period (other than holidays) when
resources will not be available for
production activities.

Holiday

Holiday

Oto~*

A day on which resources will not be
available for production activities.
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Superclass Name

Inherited attributes

UniqueEntity

(subclass of IdentifiableEntity)

Identifier,

Property.

Description, ReferenceMaterial,

6.11.2.3.3 Constraints and Notes

None.

6.11.2.4 Holiday Class

The Holiday class defines information specifying days on which resources may not be assigned production

activities.

6.11.2.4.1 Defined Attributes and Association Roles

Attribute/Role Tvpe Multi- Description
Name yp plicity b
The date for which resources should not
Date Date 1 . . e
be assigned production activities.
6.11.2.4.2 Superclasses & Inherited Attributes
Superclass Name Inherited attributes
LimitedUniqueEntity Identifier, Description, ReferenceMaterial,
(subclass of IdentifiableEntity) Property.

6.11.2.4.3 Constraints and Notes

None.

6.11.2.5 MaintenancePlan Class

The MaintenancePlan class provides a means to define a detailed strategy for performing maintenance

activities on a resource or resources.

Information can be defined specifying the resources that will be

maintained, the resources that will be used in the maintenance process, the parts that will be consumed by
the process, and the sequence of maintenance operations that will take place.

6.11.2.5.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Description
Name yp plicity P
MaintainedResource | ResourceReference Oto* ﬁ;;ienstgrnrce that this plan can be used to
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Attribute/Role Tvoe Multi- Description
Name yp plicity P
An indication of how frequently this plan
Periodicity Duration 0to 1l | should be repeated to properly maintain
its associated resources.
Information describing, categorizing, and
CostAllocationData CostAllocationData Oto* estimating the amount of costs th.at may
be incurred as a result of performing this
maintenance activity.
MaintenanceProcessRefer The maintenance process associated
FirstProcess ence 0to 1 | with this maintenance plan that should be
executed first.
MaintenanceProces A maintenance activity or group of
s MaintenanceProcess O0to* | related maintenance activities that will be
used to maintain a resource.
6.11.2.5.2 Superclasses & Inherited Attributes
Superclass Name Inherited attributes
UniqueEntity Identifier, Description, ReferenceMaterial,
(subclass of IdentifiableEntity) Property.

6.11.2.5.3 Constraints and Notes

Constraint: The MaintainedResources attribute shall not refer to a resource of type “employee”.

6.11.2.6 MaintenanceProcess Class

The MaintenanceProcess class defines a manufacturing activity or group or manufacturing activities that are
used to perform maintenance on resources. Information can be defined that describes the resources that will
be used, the parts that will be consumed, the sequence in which resources will be used, and the sequence of
maintenance activities within a group of maintenance activities.

6.11.2.6.1 Defined Attributes and Association Roles

Attribute/Role Tvpe Multi- Description
Name yp plicity P

ResourcesRequire ResourcesRequired 0to * The kind of and quantity of resources

d needed to execute this process.

PartsConsumed PartGroup 0to* The parts th.at are used up as a result of
executing this process.

SetupTime Duration 0to 1 The time required to prepare a resource
to execute a process.
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Attribute/Role Multi-

Name Type plicity Description
OperationTime Duration Otol The_ time that_ S required for - this
maintenance activity to complete.
RepetitionCount Integer 0to 1 An. _|nd|cat|on that this maintenance
activity should be repeated several times.
Information describing, categorizing, and
CostAllocationData | CostAllocationData Oto* estimating the amount of costs that may

be incurred as a result of executing this
maintenance activity.

Information highlighting some aspect of
this process that is atypical, unusual, or
Speciallnstruction String Oto1l | uniqgue, and that may affect how the
maintenance activities defined by this
process should be carried out.

A restriction on when a maintenance
. MaintenanceProcessConstr » | activity may start or complete based on
ProcessConstraint . Oto ) .
aint when a related maintenance activity

starts or completes.

A group of related maintenance activities
that define/refine at a greater level of
detail the processing specified for this
maintenance activity.

SubProcessGroup MaintenanceProcessGroup | Oto 1l

6.11.2.6.2 Superclasses & Inherited Attributes

Superclass Name Inherited attributes
LimitedUniqueEntity Identifier, Description, ReferenceMaterial,
(subclass of IdentifiableEntity) Property.

6.11.2.6.3 Constraints and Notes

None.
6.11.2.7 MaintenanceProcessGroup Class

The MaintenanceProcessGroup class defines a set of maintenance activities that should be evaluated for
execution as a group.
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6.11.2.7.1 Defined Attributes and Association Roles

Attribute/Role Multi-

Name Type plicity Description

Specifies whether the maintenance
processes in the group should be
executed sequentially, whether they may
be executed concurrently, or whether
only one maintenance process in the
group should be selected for execution.

Type ProcessGroupType 1

Specifies how the maintenance process
to be executed should be chosen for
decision type maintenance process
groups.

DecisionText String Otol

Process MaintenanceProcessRefer 1to* A maintenance process that is a part of
ence this maintenance process group.

. A restriction on when a process may start
: MaintenanceProcessConst *
ProcessConstraint raint Oto or complete based on when a related
process starts or completes.

6.11.2.7.2 Superclasses & Inherited Attributes

None.

6.11.2.7.3 Constraints and Notes

None.
6.11.2.8 Process Class

The Process class defines a manufacturing activity or group or manufacturing activities that are a part of a
detailed strategy for creating a part. Information can be defined that describes the resources that will be
used, the parts that will be consumed and produced, the sequence in which resources will be used, and the
sequence of activities within a group of activities.

6.11.2.8.1 Defined Attributes and Association Roles

Attribute/Role Multi-

Name Type plicity Description

The parts that will be created as a result

PartsProduced PartGroup Oto* : :
of executing this process.

The parts that are used up or that
PartsConsumed PartGroup Oto* | become subcomponents of other parts
as a result of executing this process.

The kind of and quantity of resources

. . .
ResourcesRequired | ResourcesRequired 0 to needed to execute this process.
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Attribute/Role Tvoe Multi- Description
Name yp plicity P

MachineProaraminf Information about a machine control

ormation 9 MachineProgramData Oto 1l | program that will be run as a part of this
process.

SetupTime Duration 0to 1 The time required to prepare a resource
to execute a process.

OperationTime Duration 0to 1 The time that is required for this process
to complete.

RepetitionCount Integer 0to 1 An indication that _thls process should be
repeated several times.
Information describing, categorizing, and

CostAllocationData CostAllocationData Oto* estimating the amount of costs that may

be incurred as a result of executing this
process.

Information highlighting some aspect of
this process that is atypical, unusual, or
Speciallnstruction String Oto1l | uniqgue, and that may affect how the
production activities defined by this
process should be carried out.

A restriction on when a process may start
ProcessConstraint ProcessConstraint Oto* | or complete based on when a related
process starts or completes.

A group of related manufacturing
activities that define/refine at a greater
level of detail the processing specified for
this process.

SubProcessGroup ProcessGroup Otol

6.11.2.8.2 Superclasses & Inherited Attributes

Superclass Name Inherited attributes
LimitedUniqueEntity Identifier, Description, ReferenceMaterial,
(subclass of IdentifiableEntity) Property.

6.11.2.8.3 Constraints and Notes

None.
6.11.2.9 ProcessGroup Class

The ProcessGroup class defines a set of manufacturing activities that should be evaluated for execution as a
group.
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Attribute/Role
Name

Type

Multi-
plicity

Description

Type

ProcessGroupType

Specifies whether the processes in the
group should be executed sequentially,
whether they may be executed
concurrently, or whether only one
process in the group should be selected
for execution.

DecisionText

String

Oto1l

Specifies how the process to be
executed should be chosen for decision
type process groups.

Process

ProcessReference

lto*

A process that is a part of this process
group.

ProcessConstraint

ProcessConstraint

Oto*

A restriction on when a process may start
or complete based on when a related
process starts or completes.

6.11.2.9.2 Superclasses & Inherited Attributes

None.

6.11.2.9.3 Constraints and Notes

None.

6.11.2.10ProcessPlan Class

The ProcessPlan class provides a means to define a detailed strategy for creating a part. Information about
the resources that will be used, the parts that will be consumed and produced, the sequence in which
resources will be used, and the sequence of manufacturing operations that will take place at each resource

can be defined using this class.

6.11.2.10.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Description
Name yp plicity P

PartsProduced PartGroup 11to* The parts that .WI|| be created as a result
of executing this process plan.
The parts that are used up or that

PartsConsumed PartGroup Oto* | become subcomponents of other parts
as a result of executing this process plan.

ResourcesRequired | ResourcesRequired Oto* The kind of and quantity of resources
needed to execute this process plan.
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Attribute/Role Tvoe Multi- Description
Name yp plicity P

Information describing, categorizing, and

CostAllocationData | CostAllocationData 0to* | &Stimating the amount of costs that may
be incurred as a result of executing this
process plan.

FirstProcess ProcessReference Otol The process associated with th's process
plan that should be executed first.
A manufacturing activity or group of

Process Process Oto* | related manufacturing activities that will
be used to create a part.

6.11.2.10.2 Superclasses & Inherited Attributes

Superclass Name Inherited attributes

UniqueEntity Identifier, Description, ReferenceMaterial,
(subclass of IdentifiableEntity) Property.

6.11.2.10.3 Constraints and Notes

None.
6.11.2.11 Shift Class

The Shift class defines a time period when resources may be assigned production activities and the days on
which that time period applies.

6.11.2.11.1 Defined Attributes and Association Roles

Attribute/Role Tvpe Multi- Description
Name yp plicity P

The start of the time period when

StartTime Time 1 resources may be assigned production
activities.

Duration ElapsedTimeType 1 The duration of the time period.

ApplicableDay Day 1to7 A day qf the Wgek that the start of the
time period applies to.
A short time during the time period

Break Break 0to * defined for the Shift during WhICh
resources should not be assigned
production activities.
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6.11.2.11.2 Superclasses & Inherited Attributes

Superclass Name Inherited attributes
LimitedUniqueEntity Identifier, Description, ReferenceMaterial,
(subclass of IdentifiableEntity) Property.

6.11.2.11.3 Constraints and Notes

None.

6.11.2.12 ShiftSchedule Class

The ShiftSchedule class defines information about a time period during which a number of Shifts and
Holidays are applicable. Information about exceptions to the ShiftSchedule, days during the ShiftSchedule’s

time period when resources should not be assigned production activities, can also be defined.

6.11.2.12.1 Defined Attributes and Association Roles

Attribute/Role Tvpe Multi- Description
Name yp plicity P

: . The start of the time period for which the
EffectiveStartDate Timestamp Otol ShiftSchedule is applicable.

: . The end of the time period for which the
EffectiveEndDate Timestamp Otol ShiftSchedule is applicable.
ApplicableShift CalendarReference 1to* | A Shiftthat is a part of the ShiftSchedule.

. . A Holiday that is a part of the
*
ApplicableHoliday CalendarReference Oto ShiftSchedule.
A day during the time period defined for
A . A . . | the ShiftSchedule when resources
AvailabilityException | AvailabilityException Oto should not be assigned production
activities.
6.11.2.12.2 Superclasses & Inherited Attributes
Superclass Name Inherited attributes
LimitedUniqueEntity Identifier, Description, ReferenceMaterial,
(subclass of IdentifiableEntity) Property.

6.11.2.12.3 Constraints and Notes

None.
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6.12 Resource Information Package

The Resource Information package contains classes for creating definitions of the characteristics and
capabilities of the equipment and employees used in the manufacturing process, the skills associated with
employees, and setup information required for the making efficient use of non-employee resources.

6.12.1 Diagrams

6.12.1.1 The Resource Class and ResourceClass Class

IIf the EmployveeSkill attribute appears, the value of the t
Fesource Type attribute shall be "employes",

Lirigue Entity

il If the CurmrentSetup attribute appears, the walue of the

Resource Type: Resource Type Fesource Type attribute shall not be "employee"}
ResourceClass: ResourceClassReferance [0..1] i
Mame: String [0..1] | ==
CurrentStatus: ResourceStatus [0..1]
CurrentSetup: SetupDefinitionReferance [0..1]
Shiftfeszignment: CalendarReference [0..7] Resourcellass
FAszzociatedResource: ResourceReferance [0..7]
HourlyR ate: CurrencyType [0..1]

EmployeaSkill: SkillReferance [0..7]
GroupDefinition: ResourceGrouplnformation [0..1]
Size: GrossDimensions [0..1]

shentifiableEntity

Linigue Entity

ResourceType: ResourceType
Mame: String [0..1]

HourlyRate: CurrencyType [0..1]
Size: Grosshimensions [0..1]
sHentifizhleEntity

o i Identifiar: 1dentifier

Identifier: Identifier Description: String [0..1]

Description: Stri.ng 0..1] : Referancehdaterial: ReferancehdaterialReferance [0..7]
Referencehdaterial: ReferencebdaterialReferance [0..7] Property: Property [0.7]

Froperty: Property [0..7]

Figure 37: The Resource Class and ResourceClass Class

The Resource class defines information about a piece of equipment or an employee, or a collection of pieces
of equipment and/or employees, that are used in the manufacturing process. All resources have a type
describing in general the kind of manufacturing asset or assets the resource represents. The resource types
include machine, station, employee, conveyor, fixture, tool, and other. Other information that can be defined
for a resource includes the current operational state of the resource, the gross dimensions of the resource,
the “class” to which a resource belongs, and information about the group members for resources that are
resource groups.

The ResourceClass class provides a means to create a classification scheme for resources based on
descriptions of the characteristics that those resources possess. A name and identifier for each class of
resource can be defined, and characteristics for resources in the class can be defined by using property
definitions.
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6.12.1.2 ResourceGrouplinformation and Related Classes

IEither the FromResource or ToResource attribute shall be present. .
Re=source Grouplrfor rmation

Resources referenced by connection shall not be of type "employee".}

L Linribed UinigueEmtity

ResoymeRefersnee Connection

Resource Group e mber
g FromResource: ResourceReference [0..1]

JResoumeRefemnoe ToResource: ResourceReferance D..1]
Resourceldentifier: 1dentifier silentifizbleEntity
LAbstEctERtityReference Identifier: Identifier
Documentldentifiar: [dentifier [0..1] Description: String [0..1]

Referencehdaterial: ReferencehdaterialReferance [0..7]

Froperty: Fropery [0..7]

Figure 38: ResourceGroupinformation and Related Classes

The ResourceGroupinformation class defines information about a group of resources that may be
considered a singular resource to facilitate efficient resource assignment for production operations.
Associated with a ResourceGroupinformation instance may be several instances of the
ResourceGroupMember class, indicating which resources are members of the resource group, and several
instances of the Connection class, indicating logical flow relationships between the resources in the group
and other resources.

6.12.1.3 The SkillDefinition Class and SkillLevel Class

UrigueEntity Linpibed UtigueEntity
Skill Definition Skill Lewel
Hame: String [0..1] Hame: String [0..1]
JentifiableEntity c:;?:-— sMlentifizhleEntity
Identifier: Identifier 0. |l:|EI'|tI.fIE.rZ |l:|EI'|t.IfIEr
Description: String [0..1] Lescription: String [0..1]
Referencehaterial: ReferencebaterialReference [0.7] Referencehdaterial: RefarancebdaterialReference [0.7]
Froperty: Property [0..7] Fropery: Propery [0.7]

Figure 39: The SkillDefinition Class and SkillLevel Class

The SkillDefinition and SkillLevel classes provide a means to describe the abilities and/or levels of expertise
that an employee resource must possess to be able to perform a manufacturing task. This information can
then be used to enhance the definitions of resources and resource classes for employee resources.
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6.12.1.4 SetupDefinition and Related Classes

SetupComponent attribute zhall not be of type "employes"}

IResources referenced by the SetupResource attribute arthe !—4‘

-
v

UirigueEndity LirigueEnity
SetupDefinition SetupChangeower Definition
SetupResource: ResourceReference CurrentSetup: SetupbefinitionReferance
Mame: String [0..1] etz ble Entity
SetupComponent: ResourceReference [0.7] Idertifier: ldentifier
ChildSetup: SetupbefinitionReference [0..7] Desciption: String [0..1]
sientifiableEntity Referencehbdaterial: RefereancehdaterialReferance [0..7]
Identifiar: [dentifier Froperty: Property [0..7]
Crescription: String [0..1]
Fefarencehdatarial: ReferencebaterialReferance [0..7]
Froperty: Propery [0..7] 1.7
LetupDefinitionRefemence
MenwwrSetup
ChangeowverTime: Dwration
DEetuplefinitionReference
SetupDefinitionldentifiar: [dentifier
DAbstackErtityRefermnce

Locumentldentifier: [dentifier [0..1]

Figure 40: SetupDefinition and Related Classes

The SetupDefinition class provides a means to describe the particular configuration a resource should be in
so that it is able to perform a manufacturing activity, and the additional resources that need to be present to
perform that activity. This information can then be used to enhance the description of a non-employee
resource’s current state and to facilitate the efficient assignment of appropriate production activities to
resources.

The SetupChangeoverDefinition class provides a means to define detailed information about the time it takes
to change a resource from one setup state to another setup state. This class identifies a specific
SetupDefinition, and indicates the time to change from that setup to other setups through association with
multiple instances of the NewSetup class. Each NewSetup class instance specifies the time to change a
resource from its current setup to a specified new setup.

6.12.2 Classes
6.12.2.1 Connection Class
The Connection class defines information about how parts flow from one resource to another resource.

6.12.2.1.1 Defined Attributes and Association Roles

Attribute/Role Multi- .
Name Type plicity Description
FromResource ResourceReference Oto1l Indicates that parts may flow from this
resource to another resource.
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Attribute/Role Tvoe Multi- Description
Name yp plicity P
ToResource ResourceReference Oto1l Indicates that parts may flow to this
resource from another resource.

6.12.2.1.2 Superclasses & Inherited Attributes

Superclass Name Inherited attributes
LimitedUniqueEntity Identifier, Description, ReferenceMaterial,
(subclass of IdentifiableEntity) Property.

6.12.2.1.3 Constraints and Notes

Constraint: At least one of the attributes FromResource and ToResource shall be present in valid
instances of the Connection class.

Constraint: The resources referenced by FromResource and ToResource shall not be of type employee.
6.12.2.2 NewsSetup Class
The NewSetup class defines information specifying how long it takes to change to a specified setup.

6.12.2.2.1 Defined Attributes and Association Roles

Attribute/Role Multi-

Name Type plicity Description

The time it takes to change a resource to
ChangeoverTime Duration 1 the referenced setup from the associated
current setup.

6.12.2.2.2 Superclasses & Inherited Attributes

Superclass Name Inherited attributes

SetupDefinitionReference o N N
) SetupDefinitionldentifier, Documentldentifier.
(subclass of SimpleReference)

6.12.2.2.3 Constraints and Notes

None.
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6.12.2.3 Resource Class

The Resource class defines information about the equipment and workers that are used to carry out
production activities.

6.12.2.3.1 Defined Attributes and Association Roles

Attribute/Role
Name

Type

Multi-
plicity

Description

ResourceType

ResourceType

1

The general kind of resource that this
resource is.

ResourceClass

ResourceClassReference

Oto1l

A reference to a distinct category for
resources with similar characteristics.

Name

String

Oto1l

The name of the resource.

CurrentStatus

ResourceStatus

Oto1l

An indication as to whether the resource
is currently performing or is currently able
to perform production activities.

CurrentSetup

SetupDefinitionReference

Oto1l

Information about how the resource has
been configured to carry out production
activities.

ShiftAssignment

CalendarReference

Oto*

Information defining the days of the week
and the time period during those days
when the resource is expected to be
available for production activities.

AssociatedResource

ResourceReference

Oto*

Information specifying another resource
that is expected to perform production
activities in concert with this resource.

HourlyRate

CurrencyType

Oto1l

The per hour expense
operating this resource.

incurred by

EmployeeSkill

SkillReference

Oto~*

Training, competence, or an ability
possessed by an employee resource that
makes him or her suitable for some
specific production activity.

GroupDefinition

ResourceGrouplnformatio
n

Oto1l

An indication that this resource defines
information about a group of resource
instances that work together to perform
production activities, and information
about the relationships between those
resources.

Size

GrossDimensions

Oto1l

The approximate size of the resource.
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6.12.2.3.2 Superclasses & Inherited Attributes

Superclass Name Inherited attributes

UniqueEntity Identifier, Description, ReferenceMaterial,
(subclass of IdentifiableEntity) Property.

6.12.2.3.3 Constraints and Notes
Constraint: If the EmployeeSkill attribute is used, the value of ResourceType shall be “employee”.

Constraint: If the CurrentSetup attribute is used, the value of ResourceType shall not be “employee”.
6.12.2.4 ResourceClass Class

The ResourceClass class defines information about a category to which resources may belong and the
characteristics that all resources in that category possess.

6.12.2.4.1 Defined Attributes and Association Roles

Attribute/Role Tvpe Multi- Description
Name yp plicity b

ResourceType ResourceType 1 The general ' kind of resource that
resources of this resource class are.

Name String 0to 1 | The name of the resource class.

HourlyRate CurrencyType Oto1l The per hour expense incurred - by
operating a resource of this class.

Size GrossDimensions 0to 1 | The approximate size of the resource.

6.12.2.4.2 Superclasses & Inherited Attributes

Superclass Name Inherited attributes

UniqueEntity Identifier, Description, ReferenceMaterial,
(subclass of IdentifiableEntity) Property.

6.12.2.4.3 Constraints and Notes

None.
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6.12.2.5 ResourceGroupinformation Class

The ResourceGrouplnformation class defines information about the members of a resource group and part
flow relationships between resources.

6.12.2.5.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Descrintion
Name yp plicity b
ResourceGroupMe ResourceGroupMember 1to* A reference to a resource that is a
mber member of a resource group.
Connection Connection 0to* Information describing how parts flow
from one resource to another.

6.12.2.5.2 Superclasses & Inherited Attributes

None.

6.12.2.5.3 Constraints and Notes

None.
6.12.2.6 ResourceGroupMember Class

The ResourceGroupMember class defines information that indicates which resources are members of a
resource group.

6.12.2.6.1 Defined Attributes and Association Roles

None.

6.12.2.6.2 Superclasses & Inherited Attributes

Superclass Name Inherited attributes

ResourceReference - -
) Resourceldentifier, Documentldentifier.
(subclass of SimpleReference)

6.12.2.6.3 Constraints and Notes

None.

Copyright © 2010 SISO. All rights reserved. Page 149 of 170



SISO-STD-008-2010

Standard for: Core Manufacturing Simulation Data — UML Model

6.12.2.7 SetupChangeoverDefinition Class

The SetupChangeoverDefinition class defines information specifying how long it takes to change a
resource’s configuration from one setup to another setup.

6.12.2.7.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Descrintion
Name yp plicity P
CurrentSetup SetupDefinitionReference 1 The setup that can be changed from.
NewSetup NewSetup 1to* | A setup that can be changed to.
6.12.2.7.2 Superclasses & Inherited Attributes
Superclass Name Inherited attributes

UniqueEntity Identifier, Description, ReferenceMaterial,
(subclass of IdentifiableEntity) Property.

6.12.2.7.3 Constraints and Notes

None.
6.12.2.8 SetupDefinition Class

The SetupDefinition class defines information about a specific way that a resource can be configured to
enable efficient assignment and scheduling of production activities.

6.12.2.8.1 Defined Attributes and Association Roles

Attribute/Role Tvoe Multi- Description
Name yp plicity P

SetupResource ResourceReference 1 Thg resource for which this setup is
being created.

Name String 0to 1 | The name of the setup.

SetupComponent ResourceReference Oto* A different resource that is a part of the
setup for this resource.
A separate setup definition that describes

ChildSetup SetupDefinitionReference Oto* | part of the configuration for this setup
definition.
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6.12.2.8.2 Superclasses & Inherited Attributes

Superclass Name Inherited attributes

UniqueEntity Identifier, Description, ReferenceMaterial,
(subclass of IdentifiableEntity) Property.

6.12.2.8.3 Constraints and Notes

Constraint: The SetupResource and SetupComponent attributes shall refer to a non-employee resource.
6.12.2.9 SkillDefinition Class

The SkillDefinition class defines information about an ability or special training that an employee may posses
that will allow him or her to perform production activities.

6.12.2.9.1 Defined Attributes and Association Roles

Attribute/Role Tupe Multi- Description
Name yp plicity P
Name String 0to 1 | The name of the skill.
6.12.2.9.2 Superclasses & Inherited Attributes
Superclass Name Inherited attributes
UniqueEntity Identifier, Description, ReferenceMaterial,
(subclass of IdentifiableEntity) Property.
6.12.2.9.3 Constraints and Notes
None.
6.12.2.10 SkillLevel Class
The SkillLevel class defines information about a level of expertise in a skill.
6.12.2.10.1 Defined Attributes and Association Roles
Attribute/Role Tvpe Multi- Description
Name yp plicity b
Name String 0to 1 | The name of the skill level.
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6.12.2.10.2 Superclasses & Inherited Attributes

Superclass Name Inherited attributes
LimitedUniqueEntity Identifier, Description, ReferenceMaterial,
(subclass of IdentifiableEntity) Property.

6.12.2.10.3 Constraints and Notes

None.
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6.13 Support Package

The Support package defines packages that contain definitions for simple types and other basic structures
that are used in other packages to define more complex structures. Although it does not directly define any
classes, several nested subpackages are defined within the scope of the Support package. It is within these
nested packages that the simple types and structures that are reused for class and relationship definition in
other CMSD packages are directly defined. Each of the Support package’s subpackages defines a focused,
cohesive set of classes and relationships that, through reuse, facilitate the definition of consistent structures
within all of the packages of CMSD.

6.13.1 Diagrams

6.13.1.1 Support Package Sub-packages

Support |
Conceptual Framework | Baszic Structures g
Basic Types
HoguEet L E FTE Ertity Reference Definition Mt Dats

Figure 41 - The Support Package and Its Sub-packages

The Conceptual Framework package contains classes and relationships that provide an abstract framework
that describes how important groupings of CMSD information, referred to as entities, relate to each other,
and under what circumstances those entities may be considered unique.

The Basic Structures package contains classes and relationships defining simple structures intended to
support the definition of more complex structures in other CMSD packages.

The Basic Types package contains definitions for enumerations and data types that can be used in the
definition of class attributes for classes defined in other CMSD packages.

The Document Definition package describes the structure and allowable content for a CMSD “document”. In
CMSD, a document is an assemblage of data components, defined according to CMSD class and
relationship definitions, that has been assembled with some specific purpose in mind, and that is suitable for
archival or exchange.

The Entity Reference Definition package contains class definitions that facilitate the ability of instances of
CMSD classes to unambiguously refer to other CMSD class instances.
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The Metadata package contains classes and relationships that provide a means to describe the intended
meaning and allowable content for the “property” attributes that are a part of many CMSD classes.

6.13.2 Classes

No classes are directly defined by the Support package. Each of the subpackages of the Support package is
described separately in other sections of this document.
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Annex B Class Cross Reference
(Informative)

The table below alphabetically lists each class defined in CMSD, and where in the document information
about that class is located. The fields of the table are defined as follows:

e Class Name: The name of the CMSD class
e Section Number: The section in the document where the description of the class can be
found.
e Page Number: The page number where the description of the class can be found.
e Diagram: The figure number of the diagram where a visual representation of the class
can be found.
e Package Name: The name of the UML package that contains the class.
Class Name Section Number | Page Diagram Package Name
Number
AbstractEntityReference 81 Figure 20 | Entity Reference
6.6.2.1 e
Definition
Address 6.1.2.1 25 Figure 6 Basic Structures
AreaType 6.1.2.2 26 Figure 3 Basic Structures
AreaUnit 6.2.2.1 56 Figure 13 | Basic Types
AvailabilityException 6.11.2.1 133 Figure 35 | Production Planning
Baselocation 6.2.2.2 56 Figure 15 | Basic Types
Basic Entity Reference Classes 6.6.2.2 81 Figure 20 Ent|_ty_ _ Reference
Definition
BasicShape 6.7.2.1 93 Figure 27 | Layout
BasicShapeType 6.2.2.3 57 Figure 15 | Basic Types
BillOfMaterials 6.9.2.1 113 Figure 31 | Part Information
BillOfMaterialsComponent 6.9.2.2 114 Figure 31 | Part Information
BillOfMaterialsComponentReference | 6.6.2.3 82 Figure 21 | Entity Reference
Definition
BillOfMaterialsReference 6.6.2.2 81 Figure 20 | Entity Reference
Definition
Boolean 6.2.2.4 57 Figure 12 | Basic Types

Copyright © 2010 SISO. All rights reserved. Page 156 of 170




SISO-STD-008-2010

Standard for: Core Manufacturing Simulation Data — UML Model

Class Name Section Number | Page Diagram Package Name
Number
BoundaryDefinition 6.1.2.3 26 Figure 9 Basic Structures
Box 6.7.2.2 93 Figure 27 | Layout
Break 6.11.2.2 133 Figure 35 | Production Planning
Calendar 6.11.2.3 134 Figure 35 | Production Planning
CalendarReference 6.6.2.4 83 Figure 21 | Entity Reference
Definition
CardinalitySpecification 6.2.2.5 57 Figure 12 | Basic Types
Circle 6.7.2.3 94 Figure 27 | Layout
CMSDDocument 6.5.2.1 72 Figure 19 | Document Definition
CMSDDocumentReference 6.5.2.2 72 Figure 19 | Document Definition
ColorDefinition 6.2.2.6 57 Figure 15 | Basic Types
ColorHexsString 6.2.2.7 57 Figure 15 | Basic Types
ColorHighlight 6.1.2.4 27 Figure 9 Basic Structures
ColorName 6.2.2.8 57 Figure 15 | Basic Types
CommunicationMethod 6.1.2.5 28 Figure 6 Basic Structures
Connection 6.12.2.1 145 Figure 38 | Resource Information
ConnectionType 6.2.2.9 57 Figure 16 | Basic Types
Contactinformation 6.1.2.6 28 Figure 6 Basic Structures
ContactParty 6.1.2.7 28 Figure 6 Basic Structures
Coordinate2D 6.1.2.8 29 Figure 9 Basic Structures
Coordinate3D 6.1.2.9 29 Figure 9 Basic Structures
CoordinateSystem 6.2.2.10 58 Figure 15 | Basic Types
CostAllocationData 6.1.2.10 29 Figure 8 Basic Structures
CostCategory 6.2.2.11 58 Figure 16 | Basic Types
CostType 6.2.2.12 58 Figure 16 | Basic Types
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Class Name Section Number | Page Diagram Package Name
Number
CurrencyType 6.1.2.11 30 Figure 3 Basic Structures
CurrencyUnit 6.2.2.13 58 Figure 13 | Basic Types
CurvedSegment 6.7.2.4 94 Figure 28 | Layout
DataSection 6.5.2.3 73 Figure 19 | Document Definition
Date 6.2.2.14 58 Figure 12 | Basic Types
Day 6.2.2.15 59 Figure 16 | Basic Types
Decimal 6.2.2.16 59 Figure 12 | Basic Types
Distribution 6.1.2.12 31 Figure 5 Basic Structures
DistributionDefinition 6.1.2.13 31 Figure 5 Basic Structures
DistributionDefinitionReference 6.6.2.2 81 Figure 20 | Entity Reference
Definition
DistributionParameter 6.1.2.14 32 Figure 5 Basic Structures
Duration 6.1.2.15 32 Figure 5 Basic Structures
ElapsedTimeType 6.1.2.16 33 Figure 3 Basic Structures
Email 6.1.2.17 34 Figure 6 Basic Structures
Entity 6.4.2.1 68 Figure 18 | Conceptual Framework
Event 6.1.2.18 34 Figure 8 Basic Structures
GraphicDescription 6.7.2.5 95 Figure 25 | Layout
GraphicDescriptionType 6.2.2.17 59 Figure 15 | Basic Types
GrossDimensions 6.1.2.19 35 Figure 3 Basic Structures
HeaderSection 6.5.2.4 74 Figure 19 | Document Definition
Holiday 6.11.2.4 135 Figure 35 | Production Planning
Identifiable Entity 6.4.2.2 68 Figure 18 | Conceptual Framework
Identifier 6.2.2.18 59 Figure 12 | Basic Types
ImageGraphic 6.7.2.6 96 Figure 25 | Layout
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Class Name Section Number | Page Diagram Package Name
Number
ImageResolution 6.1.2.20 35 Figure 9 Basic Structures
Integer 6.2.2.19 59 Figure 12 | Basic Types
Inventoryltem 6.9.2.3 115 Figure 32 | Part Information
InventoryltemClass 6.9.2.4 116 Figure 32 | Part Information
InventoryltemClassReference 6.6.2.2 81 Figure 20 | Entity Reference
Definition
InventoryltemReference 6.6.2.2 81 Figure 20 | Entity Reference
Definition
InventoryltemType 6.2.2.20 59 Figure 16 | Basic Types
ItemPackaging 6.1.2.21 36 Figure 8 Basic Structures
Job 6.10.2.1 122 Figure 33 | Production Operations
JobConstraint 6.1.2.22 36 Figure 7 Basic Structures
JobEffortDescription 6.10.2.2 123 Figure 33 | Production Operations
JobReference 6.6.2.2 81 Figure 20 | Entity Reference
Definition
JobStatus 6.2.2.21 59 Figure 16 | Basic Types
Layout 6.7.2.7 96 Figure 22 | Layout
LayoutElement 6.7.2.8 97 Figure 22 | Layout
LayoutElementReference 6.6.2.2 81 Figure 20 | Entity Reference
Definition
LayoutLengthUnit 6.2.2.23 60 Figure 15 | Basic Types
LayoutObject 6.7.2.9 98 Figure 22 | Layout
LengthType 6.1.2.23 37 Figure 3 Basic Structures
LengthUnit 6.2.2.22 59 Figure 13 | Basic Types
LimitedUniqueEntity 6.4.2.3 69 Figure 18 | Conceptual Framework
LocationDefinition 6.1.2.24 37 Figure 11 | Basic Structures

Copyright © 2010 SISO. All rights reserved.

Page 159 of 170




SISO-STD-008-2010

Standard for: Core Manufacturing Simulation Data — UML Model

Class Name Section Number | Page Diagram Package Name
Number
LotInformation 6.1.2.25 38 Figure 11 | Basic Structures
MachineProgramData 6.1.2.26 38 Figure 8 Basic Structures
MaintenancePlan 6.11.2.5 135 Figure 36 | Production Planning
MaintenancePlanReference 6.6.2.2 81 Figure 20 | Entity Reference
Definition
MaintenanceProcess 6.11.2.6 136 Figure 36 | Production Planning
MaintenanceProcessConstraint 6.1.2.27 39 Figure 7 Basic Structures
MaintenanceProcessGroup 6.11.2.7 137 Figure 36 | Production Planning
MaintenanceProcessReference 6.6.2.5 83 Figure 21 | Entity Reference
Definition
Metadata 6.5.2.5 75 Figure 19 | Document Definition
ModelGraphic 6.7.2.10 98 Figure 25 | Layout
NewSetup 6.12.2.2 146 Figure 40 | Resource Information
NonNegativelnteger 6.2.2.24 60 Figure 12 | Basic Types
Order 6.10.2.3 124 Figure 33 | Production Operations
OrderInformationReference 6.6.2.6 84 Figure 21 | Entity Reference
Definition
OrderLine 6.10.2.4 125 Figure 33 | Production Operations
OrderLinePartDescription 6.10.2.5 126 Figure 33 | Production Operations
OrderLineServiceDescription 6.10.2.6 127 Figure 33 | Production Operations
OrderStatus 6.2.2.25 60 Figure 16 | Basic Types
Part 6.9.2.5 117 Figure 30 | Part Information
PartGroup 6.1.2.28 39 Figure 11 | Basic Structures
PartProductionStatus 6.2.2.26 60 Figure 16 | Basic Types
PartReference 6.6.2.2 81 Figure 20 | Entity Reference
Definition
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Class Name Section Number | Page Diagram Package Name
Number
PartType 6.9.2.6 118 Figure 30 | Part Information
PartTypeReference 6.6.2.2 81 Figure 20 | Entity Reference
Definition
PerMeasuredAmountPackaging 6.1.2.29 40 Figure 8 Basic Structures
PerPiecePackaging 6.1.2.30 41 Figure 8 Basic Structures
Phone 6.1.2.31 41 Figure 6 Basic Structures
Placement 6.7.2.11 99 Figure 22 | Layout
Polygon 6.7.2.12 99 Figure 27 | Layout
PowerType 6.1.2.32 41 Figure 3 Basic Structures
PowerUnit 6.2.2.27 60 Figure 13 | Basic Types
PrecedenceConstraint 6.1.2.33 42 Figure 7 Basic Structures
PrecedenceRelationship 6.2.2.28 60 Figure 16 | Basic Types
Process 6.11.2.8 138 Figure 36 | Production Planning
ProcessConstraint 6.1.2.34 43 Figure 7 Basic Structures
ProcessGroup 6.11.2.9 139 Figure 36 | Production Planning
ProcessGroupType 6.2.2.29 61 Figure 16 | Basic Types
ProcessPlan 6.11.2.10 140 Figure 36 | Production Planning
ProcessPlanReference 6.6.2.2 81 Figure 20 | Entity Reference
Definition
ProcessReference 6.6.2.7 85 Figure 21 | Entity Reference
Definition
Property 6.1.2.35 43 Figure 4 Basic Structures
PropertyCardinality 6.8.2.1 108 Figure 29 | Metadata
PropertyDataTypeDescription 6.8.2.2 108 Figure 29 | Metadata
PropertyDescription 6.8.2.3 109 Figure 29 | Metadata
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Class Name Section Number | Page Diagram Package Name
Number
PropertyDescriptionReference 6.6.2.2 81 Figure 20 | Entity Reference
Definition
PropertyExtensibleEntity 6.2.2.30 61 Figure 14 | Basic Types
PropertyType 6.2.2.31 61 Figure 14 | Basic Types
QuantityType 6.1.2.36 44 Figure 3 Basic Structures
ReferenceMaterial 6.1.2.37 44 Figure 10 | Basic Structures
ReferenceMaterialReference 6.6.2.2 81 Figure 20 | Entity Reference
Definition
ReferenceProperty 6.1.2.38 45 Figure 4 Basic Structures
ReferenceTypeName 6.2.2.32 61 Figure 14 | Basic Types
ReferencingEntity 6.4.2.4 70 Figure 18 | Conceptual Framework
RequiredApplication 6.1.2.39 46 Figure 10 | Basic Structures
Resource 6.12.2.3 146 Figure 37 | Resource Information
ResourceClass 6.12.2.4 148 Figure 37 | Resource Information
ResourceClassReference 6.6.2.2 81 Figure 20 | Entity Reference
Definition
ResourceGrouplnformation 6.12.2.5 148 Figure 38 | Resource Information
ResourceGroupMember 6.12.2.6 149 Figure 38 | Resource Information
ResourceReference 6.6.2.2 81 Figure 20 | Entity Reference
Definition
ResourcesRequired 6.1.2.40 46 Figure 11 | Basic Structures
ResourceStatus 6.2.2.33 61 Figure 16 | Basic Types
ResourceType 6.2.2.34 62 Figure 16 | Basic Types
Rotation 6.7.2.13 100 Figure 24 | Layout
Scaling 6.7.2.14 100 Figure 24 | Layout
Schedule 6.10.2.7 127 Figure 34 | Production Operations
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Class Name Section Number | Page Diagram Package Name
Number
SchedulelnformationReference 6.6.2.8 85 Figure 21 | Entity Reference
Definition
Scheduleltem 6.10.2.8 128 Figure 34 | Production Operations
ScheduleltemEffortDescription 6.10.2.9 129 Figure 34 | Production Operations
SegmentShape 6.7.2.15 101 Figure 28 | Layout
SegmentType 6.2.2.35 62 Figure 15 | Basic Types
SetupChangeoverDefinition 6.12.2.7 149 Figure 40 | Resource Information
SetupChangeoverReference 6.6.2.2 81 Figure 20 | Entity Reference
Definition
SetupDefinition 6.12.2.8 150 Figure 40 | Resource Information
SetupDefinitionReference 6.6.2.2 81 Figure 20 | Entity Reference
Definition
ShapeDescription 6.7.2.16 102 Figure 23 | Layout
ShapeDescriptionType 6.2.2.36 62 Figure 15 | Basic Types
ShapeLabelDefinition 6.1.2.41 47 Figure 9 Basic Structures
Shift 6.11.2.11 141 Figure 35 | Production Planning
ShiftSchedule 6.11.2.12 142 Figure 35 | Production Planning
SimpleDataTypeName 6.2.2.37 62 Figure 14 | Basic Types
SimpleProperty 6.1.2.42 48 Figure 4 Basic Structures
SkillDefinition 6.12.2.9 151 Figure 39 | Resource Information
SkillLevel 6.12.2.10 151 Figure 39 | Resource Information
SkillReference 6.6.2.9 86 Figure 21 | Entity Reference
Definition
SpatialDimension 6.1.2.43 48 Figure 9 Basic Structures
SpeedType 6.1.2.44 49 Figure 3 Basic Structures
SpeedUnit 6.2.2.38 62 Figure 13 | Basic Types
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Class Name Section Number | Page Diagram Package Name
Number
StochasticProperty 6.1.2.45 49 Figure 4 Basic Structures
StraightSegment 6.7.2.17 103 Figure 28 | Layout
String 6.2.2.39 62 Figure 12 | Basic Types
TemperatureType 6.1.2.46 50 Figure 3 Basic Structures
TemperatureUnit 6.2.2.40 62 Figure 13 | Basic Types
TextAnchorLocation 6.2.2.41 63 Figure 15 | Basic Types
TextualAnnotation 6.7.2.18 104 Figure 26 | Layout
Time 6.2.2.42 63 Figure 12 | Basic Types
Timestamp 6.2.2.43 63 Figure 12 | Basic Types
TimeUnit 6.2.2.44 63 Figure 13 | Basic Types
TransformationList 6.7.2.19 105 Figure 24 | Layout
TransformationOperation 6.7.2.20 105 Figure 24 | Layout
Translation 6.7.2.21 106 Figure 24 | Layout
UniqueEntity 6.4.2.5 70 Figure 18 | Conceptual Framework
UnitDefaults 6.5.2.6 75 Figure 19 | Document Definition
UnitTypeName 6.2.2.45 63 Figure 14 | Basic Types
UnlimitedCardinality 6.2.2.46 63 Figure 12 | Basic Types
URI 6.2.2.47 64 Figure 12 | Basic Types
VariableCostData 6.1.2.47 50 Figure 8 Basic Structures
VolumeType 6.1.2.48 51 Figure 3 Basic Structures
VolumeUnit 6.2.2.48 64 Figure 13 | Basic Types
WeightType 6.1.2.49 51 Figure 3 Basic Structures
WeightUnit 6.2.2.49 64 Figure 13 | Basic Types
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Annex C UML Quick Reference

The Unified Modeling Language (UML) defines many types of diagrams and many kinds of modeling
constructs that can be used on those diagrams. In the CMSD model, only the package and the class
diagram are used. Also, only a small subset of the modeling constructs that are available for use with
package and class diagrams are used. In the table below, brief descriptions of the diagrams and the
modeling constructs used to define the CMSD model are presented.

UML Concept

Concept Description Notation Example

abstract class

An abstract class provides a means to define a type
for a model entity that will never be instantiated in any
implementation based on the model. Abstract
classes are frequently used in  defining AnAbstraciClass
generalization/specialization associations between
classes that represent general concepts and the
classes that specialize them.

A class is designated to be abstract if its name is
presented in italics.

aggregation

A relationship between two classes where the entity
represented by one class is considered to be a part of
the entity represented by the other class. The “whole”
class is called the aggregating class and the “part”
class is called the aggregated class.

The relationship is modeled by connecting the
aggregated class to th_e aggregating class with a line O Tyt
that has an open diamond at the end near the | L qreqatingriassf———————{#agregstedCiass
aggregating class. .1

At the end of the line near the aggregated class, two
additional pieces of information may appear. A
multiplicity specification may appear that indicates the
range for the number of instances of the aggregated
class that may be associated with an instance of the
aggregating class. The omission of a multiplicity
specification indicates a one to one relationship. In
addition, a role name may be specified. The role
name indicates the function or purpose of the
aggregated class in its relationship with the
aggregating class. If the role name is not explicitly
specified, the name of the class is the role name.
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UML Concept
Concept Description

Notation Example

attribute

A characteristic or trait of a class. The attributes of a
class are defined by attribute definitions in the
attributes compartment of a class.

An attribute definition contains:

1. the attribute name, followed by a colon
(required)

2. the data type of the attribute (required)

3. the multiplicity specification (optional)

4. the default value specification (optional)

An attribute of a class is also defined by an
aggregation relationship between two classes.

SimpleClass

Attribute1: Attributelbata Type
Attribute?: Integer[0..1] =0
Attribute3: Decimal [0..7]

class

A type of object or data element that is a part of a
UML model. The typical features that are found in a
class definition are the class name, attribute
definitions, class stereotype, and superclass name.
Only the class name is required.

In CMSD, only classes that are enumerations have a
stereotype. In addition, the superclass feature is only
used to indicate that the class being defined has a
superclass, and that superclass is defined on another
diagram. When both a class and its superclass are
defined on the same diagram, an explicit inheritance
relationship is shown.

Supertazsiizane

«StereotypeName»
ClassMName

Aftribute1Name: AttributeDataTypeA
Attribute2ZName: AttributeDataTypeB [0.."]

class diagram

A depiction of some of the UML classes that make up
a model and the relationships between those classes
and other model elements.

BaseClass

BaseClassAttribute: Integer

i

RelatedClass . DerivedClass

DerivedClassAttribute: Decimal
::BaseClass
BaseClassAttribute: Integer
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UML Concept

Concept Description Notation Example

constraint

ipe . L IThe value of the Speed
The specification of a rule or restriction that must be attribute should be greater
followed for instances of the attached model element than zero and leszthan the
or elements. spead of light

A constraint is constructed by enclosing the text of the '

rule in curly braces ({}) and placing this information in = =
the body of a note symbol attached to a model R
element. Spead: Decimal

derived association

An explicit indication of a relationship between two
classes that is only implied by other model elements.

A derived association does not semantically add et s e e

information to a model. Its purpose is to highlight an iy
implicit model relationship to enhance the

understandability of the model. _
CategongMomines (0.7

A derived association takes the form of a line between Persan

two classes that has a role name by one class HErhm hee
describing the role or purpose that class plays in the
relationship with the other class. The role name
always has a slash (/) as a prefix.

enumeration

A class that defines a set of constant string values.
The constant string values are referred to as

enumeration literals. eI
In the class definition for an enumeration class, an i
enumeration stereotype («enumeration») always male;
appears over the class name. The enumeration female:

literals appear defined by the class appear on
separate lines in the attributes compartment of the
class.
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UML Concept
Concept Description

Notation Example

inheritance

A relationship between two classes where one class is
considered to be a specialization of another class, or
conversely, one class is considered to be a
generalization of another class. The general class is
often referred to as the base class or superclass, and
the specialized class is referred to as the derived class
or subclass.

The relationship is modeled by connecting the
subclass to the superclass with a line that has an open
arrow near the superclass.

An important aspect of the inheritance relationship is
that any attributes defined for the superclass are
considered to be defined for the subclass, in addition
to any attributes directly defined for the subclass.

Superclass

SuperclassAttribute: String

I

Subclass

LEupemlass
Superclassattribute: String

membership notation

This notation provides a means to show containment
or nesting relationships between packages or classes.
The relationship is indicated by connecting the two
model elements with a line that has a circle that
contains a cross (—®) at the end. The end with the
circle appears by the model element that contains the
other model element.

Main Package |

Subpackage A I Subpackage B
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multiplicity

The range for the number of values that may be
associated with an attribute.  The multiplicity is
provided in a model by including a multiplicity
specification either as a part of an attribute definition
or a part of an aggregation relationship.

A multiplicity specification contains the minimum and
maximum number of values that can be associated
with attribute, separated by two periods (..). This
information is enclosed within square brackets ([])
when it appears as a part of an attribute definition.

If the maximum number is unbounded, an asterisk (*)
is used instead. If the minimum and maximum
numbers are both one (1), the multiplicity specification
may be omitted.

[1..5]

A multiplicity specification with a range
of one to five.

[0..%]

A multiplicity specification with a range
of zero to many.

note

A note is information of general interest that is
attached to a diagram or model element. It is intended
to enhance the understandability of the model.

The symbol for a note is a rectangular piece of dog-
eared paper, connected to a model element by a
dashed line.

HMO

FrimanyP hysician

Doctar I EE—— Patient
0.1

Fatients that do not hawve a pimany physician
should contact administration to have one
assigned.

package

A representation of a system or part of a system being
described by a UML model. Within the scope defined
by a package, classes and other packages may be
defined.

PackageName I

package diagram

A depiction of some of the UML packages that make
up a model and the relationships between those
packages and other model elements. In CMSD,
package diagrams will only show the nesting
relationships between packages in the model.

Main Package |

Subpackage A | Subpackage B |
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Xor constraint

A constraint between two or more relationships

associated with a class indicating one and only one of Superclassi Superclassz

the relationShipS may be valid in instances of the Superclass1Attibote: String [0..1]] | SuperclasszAttibute: Integer [0..7]

associated class.
When applied to relationships involving multiple

inheritance, this constraint indicates that instances of
the associated class may only have one of the
constrained classes as a superclass. b st ite s ntslgst

nEupemlass |
SuperclasstAttribute: String [0..1]

When applied to relationships involving multiple wSupemlass?

classes being aggregated with another class, this it o0
constraint indicates that in instances of the associated
class, only one of the aggregation relationships is
valid.

Subclass

Copyright © 2010 SISO. All rights reserved. Page 170 of 170




	1 Introduction
	1.1 Purpose
	1.2 Scope
	1.3 Objective
	1.4 Intended Audience
	1.5 Acknowledgements

	2 References
	2.1 SISO References
	2.2 Other References 

	3 Definitions
	4 Acronyms and Abbreviations
	5 Core Manufacturing Simulation Data (CMSD) Information Model Overview
	5.1 CMSD - Defined Using UML
	5.2 CMSD Entities - Manufacturing Concepts Realized with UML Class Definitions 
	5.3 The CMSD Document Concept
	5.3.1 Unique and Limited Unique Entities
	5.3.2 Conceptual Representation of a CMSD Document


	6 The Core Manufacturing Simulation Data Information Model
	6.1 Basic Structures Package
	6.1.1 Diagrams
	6.1.1.1 Classes Supporting the Definition of Measured Values and their Units
	6.1.1.2 Classes Supporting Property Attributes Definition
	6.1.1.3 Classes Supporting Distribution Information Definition
	6.1.1.4 Classes Supporting Contact Information Definition
	6.1.1.5 Classes Supporting Precedence Constraint Definition
	6.1.1.6 Classes Supporting the Definition of Order, Job, and Process Related Information
	6.1.1.7 Classes Supporting Layout Information Definition
	6.1.1.8 Classes Supporting the Definition of Information about Reference Materials
	6.1.1.9 Classes that Define Other Basic Structures

	6.1.2 Classes
	6.1.2.1 Address Class
	6.1.2.1.1 Defined Attributes and Association Roles
	6.1.2.1.2 Superclasses & Inherited Attributes
	6.1.2.1.3 Constraints and Notes

	6.1.2.2 AreaType Class
	6.1.2.2.1 Defined Attributes and Association Roles
	6.1.2.2.2 Superclasses & Inherited Attributes
	6.1.2.2.3 Constraints and Notes

	6.1.2.3 BoundaryDefinition Class
	6.1.2.3.1 Defined Attributes and Association Roles
	6.1.2.3.2 Superclasses & Inherited Attributes
	6.1.2.3.3 Constraints and Notes

	6.1.2.4 ColorHighlight Class
	6.1.2.4.1 Defined Attributes and Association Roles
	6.1.2.4.2 Superclasses & Inherited Attributes
	6.1.2.4.3 Constraints and Notes

	6.1.2.5 CommunicationMethod Class
	6.1.2.5.1 Defined Attributes and Association Roles
	6.1.2.5.2 Superclasses & Inherited Attributes
	6.1.2.5.3 Constraints and Notes

	6.1.2.6 ContactInformation Class
	6.1.2.6.1 Defined Attributes and Association Roles
	6.1.2.6.2 Superclasses & Inherited Attributes
	6.1.2.6.3 Constraints and Notes

	6.1.2.7 ContactParty Class
	6.1.2.7.1 Defined Attributes and Association Roles
	6.1.2.7.2 Superclasses & Inherited Attributes
	6.1.2.7.3 Constraints and Notes

	6.1.2.8 Coordinate2D Class
	6.1.2.8.1 Defined Attributes and Association Roles
	6.1.2.8.2 Superclasses & Inherited Attributes
	6.1.2.8.3 Constraints and Notes

	6.1.2.9 Coordinate3D Class
	6.1.2.9.1 Defined Attributes and Association Roles
	6.1.2.9.2 Superclasses & Inherited Attributes
	6.1.2.9.3 Constraints and Notes

	6.1.2.10 CostAllocationData Class
	6.1.2.10.1 Defined Attributes and Association Roles
	6.1.2.10.2 Superclasses & Inherited Attributes
	6.1.2.10.3 Constraints and Notes

	6.1.2.11 CurrencyType Class
	6.1.2.11.1 Defined Attributes and Association Roles
	6.1.2.11.2 Superclasses & Inherited Attributes
	6.1.2.11.3 Constraints and Notes

	6.1.2.12 Distribution Class
	6.1.2.12.1 Defined Attributes and Association Roles
	6.1.2.12.2 Superclasses & Inherited Attributes
	6.1.2.12.3 Constraints and Notes

	6.1.2.13 DistributionDefinition Class
	6.1.2.13.1 Defined Attributes and Association Roles
	6.1.2.13.2 Superclasses & Inherited Attributes
	6.1.2.13.3 Constraints and Notes

	6.1.2.14 DistributionParameter Class
	6.1.2.14.1 Defined Attributes and Association Roles
	6.1.2.14.2 Superclasses & Inherited Attributes
	6.1.2.14.3 Constraints and Notes

	6.1.2.15 Duration Class
	6.1.2.15.1 Defined Attributes and Association Roles
	6.1.2.15.2 Superclasses & Inherited Attributes
	6.1.2.15.3 Constraints and Notes

	6.1.2.16 ElapsedTimeType Class
	6.1.2.16.1 Defined Attributes and Association Roles
	6.1.2.16.2 Superclasses & Inherited Attributes
	6.1.2.16.3 Constraints and Notes

	6.1.2.17 Email Class
	6.1.2.17.1 Defined Attributes and Association Roles
	6.1.2.17.2 Superclasses & Inherited Attributes
	6.1.2.17.3 Constraints and Notes

	6.1.2.18 Event Class
	6.1.2.18.1 Defined Attributes and Association Roles
	6.1.2.18.2 Superclasses & Inherited Attributes
	6.1.2.18.3 Constraints and Notes

	6.1.2.19 GrossDimensions Class
	6.1.2.19.1 Defined Attributes and Association Roles
	6.1.2.19.2 Superclasses & Inherited Attributes
	6.1.2.19.3 Constraints and Notes

	6.1.2.20 ImageResolution Class
	6.1.2.20.1 Defined Attributes and Association Roles
	6.1.2.20.2 Superclasses & Inherited Attributes
	6.1.2.20.3 Constraints and Notes

	6.1.2.21 ItemPackaging Class
	6.1.2.21.1 Defined Attributes and Association Roles
	6.1.2.21.2 Superclasses & Inherited Attributes
	6.1.2.21.3 Constraints and Notes

	6.1.2.22 JobConstraint Class
	6.1.2.22.1 Defined Attributes and Association Roles
	6.1.2.22.2 Superclasses & Inherited Attributes
	6.1.2.22.3 Constraints and Notes

	6.1.2.23 LengthType Class
	6.1.2.23.1 Defined Attributes and Association Roles
	6.1.2.23.2 Superclasses & Inherited Attributes
	6.1.2.23.3 Constraints and Notes

	6.1.2.24 LocationDefinition Class
	6.1.2.24.1 Defined Attributes and Association Roles
	6.1.2.24.2 Superclasses & Inherited Attributes
	6.1.2.24.3 Constraints and Notes

	6.1.2.25 LotInformation Class
	6.1.2.25.1 Defined Attributes and Association Roles
	6.1.2.25.2 Superclasses & Inherited Attributes
	6.1.2.25.3 Constraints and Notes

	6.1.2.26 MachineProgramData Class
	6.1.2.26.1 Defined Attributes and Association Roles
	6.1.2.26.2 Superclasses & Inherited Attributes
	6.1.2.26.3 Constraints and Notes

	6.1.2.27 MaintenanceProcessConstraint Class
	6.1.2.27.1 Defined Attributes and Association Roles
	6.1.2.27.2 Superclasses & Inherited Attributes
	6.1.2.27.3 Constraints and Notes

	6.1.2.28 PartGroup Class
	6.1.2.28.1 Defined Attributes and Association Roles
	6.1.2.28.2 Superclasses & Inherited Attributes
	6.1.2.28.3 Constraints and Notes

	6.1.2.29 PerMeasuredAmountPackaging Class
	6.1.2.29.1 Defined Attributes and Association Roles
	6.1.2.29.2 Superclasses & Inherited Attributes
	6.1.2.29.3 Constraints and Notes

	6.1.2.30 PerPiecePackaging Class
	6.1.2.30.1 Defined Attributes and Association Roles
	6.1.2.30.2 Superclasses & Inherited Attributes
	6.1.2.30.3 Constraints and Notes

	6.1.2.31 Phone Class
	6.1.2.31.1 Defined Attributes and Association Roles
	6.1.2.31.2 Superclasses & Inherited Attributes
	6.1.2.31.3 Constraints and Notes

	6.1.2.32 PowerType Class
	6.1.2.32.1 Defined Attributes and Association Roles
	6.1.2.32.2 Superclasses & Inherited Attributes
	6.1.2.32.3 Constraints and Notes

	6.1.2.33 PrecedenceConstraint Class
	6.1.2.33.1 Defined Attributes and Association Roles
	6.1.2.33.2 Superclasses & Inherited Attributes
	6.1.2.33.3 Constraints and Notes

	6.1.2.34 ProcessConstraint Class
	6.1.2.34.1 Defined Attributes and Association Roles
	6.1.2.34.2 Superclasses & Inherited Attributes
	6.1.2.34.3 Constraints and Notes

	6.1.2.35 Property Class
	6.1.2.35.1 Defined Attributes and Association Roles
	6.1.2.35.2 Superclasses & Inherited Attributes
	6.1.2.35.3 Constraints and Notes

	6.1.2.36 QuantityType Class
	6.1.2.36.1 Defined Attributes and Association Roles
	6.1.2.36.2 Superclasses & Inherited Attributes
	6.1.2.36.3 Constraints and Notes

	6.1.2.37 ReferenceMaterial Class
	6.1.2.37.1 Defined Attributes and Association Roles
	6.1.2.37.2 Superclasses & Inherited Attributes
	6.1.2.37.3 Constraints and Notes

	6.1.2.38 ReferenceProperty Class
	6.1.2.38.1 Defined Attributes and Association Roles
	6.1.2.38.2 Superclasses & Inherited Attributes
	6.1.2.38.3 Constraints and Notes

	6.1.2.39 RequiredApplication Class
	6.1.2.39.1 Defined Attributes and Association Roles
	6.1.2.39.2 Superclasses & Inherited Attributes
	6.1.2.39.3 Constraints and Notes

	6.1.2.40 ResourcesRequired Class
	6.1.2.40.1 Defined Attributes and Association Roles
	6.1.2.40.2 Superclasses & Inherited Attributes
	6.1.2.40.3 Constraints and Notes

	6.1.2.41 ShapeLabelDefinition Class
	6.1.2.41.1 Defined Attributes and Association Roles
	6.1.2.41.2 Superclasses & Inherited Attributes
	6.1.2.41.3 Constraints and Notes

	6.1.2.42 SimpleProperty Class
	6.1.2.42.1 Defined Attributes and Association Roles
	6.1.2.42.2 Superclasses & Inherited Attributes
	6.1.2.42.3 Constraints and Notes

	6.1.2.43 SpatialDimension Class
	6.1.2.43.1 Defined Attributes and Association Roles
	6.1.2.43.2 Superclasses & Inherited Attributes
	6.1.2.43.3 Constraints and Notes

	6.1.2.44 SpeedType Class
	6.1.2.44.1 Defined Attributes and Association Roles
	6.1.2.44.2 Superclasses & Inherited Attributes
	6.1.2.44.3 Constraints and Notes

	6.1.2.45 StochasticProperty Class
	6.1.2.45.1 Defined Attributes and Association Roles
	6.1.2.45.2 Superclasses & Inherited Attributes
	6.1.2.45.3 Constraints and Notes

	6.1.2.46 TemperatureType Class
	6.1.2.46.1 Defined Attributes and Association Roles
	6.1.2.46.2 Superclasses & Inherited Attributes
	6.1.2.46.3 Constraints and Notes

	6.1.2.47 VariableCostData Class
	6.1.2.47.1 Defined Attributes and Association Roles
	6.1.2.47.2 Superclasses & Inherited Attributes
	6.1.2.47.3 Constraints and Notes

	6.1.2.48 VolumeType Class
	6.1.2.48.1 Defined Attributes and Association Roles
	6.1.2.48.2 Superclasses & Inherited Attributes
	6.1.2.48.3 Constraints and Notes

	6.1.2.49 WeightType Class
	6.1.2.49.1 Defined Attributes and Association Roles
	6.1.2.49.2 Superclasses & Inherited Attributes
	6.1.2.49.3 Constraints and Notes



	6.2 Basic Types Package
	6.2.1 Diagrams
	6.2.1.1 Extended Primitive Data Types
	6.2.1.2 Types Related to Values for Units of Measure
	6.2.1.3 Types Supporting the Definition of Metadata Information
	6.2.1.4 Types Supporting Layout Information Definition
	6.2.1.5 Other Basic Data Types

	6.2.2 Classes
	6.2.2.1 AreaUnit Class
	6.2.2.2 BaseLocation Class
	6.2.2.3 BasicShapeType Class
	6.2.2.4 Boolean Class
	6.2.2.5 CardinalitySpecification Class
	6.2.2.6 ColorDefinition Class
	6.2.2.7 ColorHexString Class
	6.2.2.8 ColorName Class
	6.2.2.9 ConnectionType Class
	6.2.2.10 CoordinateSystem Class
	6.2.2.11 CostCategory Class
	6.2.2.12 CostType Class
	6.2.2.13 CurrencyUnit Class
	6.2.2.14 Date Class
	6.2.2.15 Day Class
	6.2.2.16 Decimal Class
	6.2.2.17 GraphicDescriptionType Class
	6.2.2.18 Identifier Class
	6.2.2.19 Integer Class
	6.2.2.20 InventoryItemType Class
	6.2.2.21 JobStatus Class
	6.2.2.22 LengthUnit Class
	6.2.2.23 LayoutLengthUnit Class
	6.2.2.24 NonNegativeInteger Class
	6.2.2.25 OrderStatus Class
	6.2.2.26 PartProductionStatus Class
	6.2.2.27 PowerUnit Class
	6.2.2.28 PrecedenceRelationship Class
	6.2.2.29 ProcessGroupType Class
	6.2.2.30 PropertyExtensibleEntity Class
	6.2.2.31 PropertyType Class
	6.2.2.32 ReferenceTypeName Class
	6.2.2.33 ResourceStatus Class
	6.2.2.34 ResourceType Class
	6.2.2.35 SegmentType Class
	6.2.2.36 ShapeDescriptionType Class
	6.2.2.37 SimpleDataTypeName Class
	6.2.2.38 SpeedUnit Class
	6.2.2.39 String Class
	6.2.2.40 TemperatureUnit Class
	6.2.2.41 TextAnchorLocation Class
	6.2.2.42 Time Class
	6.2.2.43 Timestamp Class
	6.2.2.44 TimeUnit Class
	6.2.2.45 UnitTypeName Class
	6.2.2.46 UnlimitedCardinality Class
	6.2.2.47 URI Class
	6.2.2.48 VolumeUnit Class
	6.2.2.49 WeightUnit Class


	6.3 CMSD Package
	6.3.1 Diagrams
	6.3.1.1 Top Level CMSD Packages

	6.3.2 Classes

	6.4 Conceptual Framework Package
	6.4.1 Diagrams
	6.4.1.1 Conceptual Framework Classes

	6.4.2 Classes
	6.4.2.1 Entity Class
	6.4.2.1.1 Defined Attributes and Association Roles
	6.4.2.1.2 Superclasses & Inherited Attributes
	6.4.2.1.3 Constraints and Notes  

	6.4.2.2 IdentifiableEntity Class
	6.4.2.2.1 Defined Attributes and Association Roles
	6.4.2.2.2 Superclasses & Inherited Attributes
	6.4.2.2.3 Constraints and Note

	6.4.2.3 LimitedUniqueEntity Class
	6.4.2.3.1 Defined Attributes and Association Roles
	6.4.2.3.2 Superclasses & Inherited Attributes
	6.4.2.3.3 Constraints and Notes

	6.4.2.4 ReferencingEntity Class
	6.4.2.4.1 Defined Attributes and Association Roles
	6.4.2.4.2 Superclasses & Inherited Attributes
	6.4.2.4.3 Constraints and Notes

	6.4.2.5 UniqueEntity Class
	6.4.2.5.1 Defined Attributes and Association Roles
	6.4.2.5.2 Superclasses & Inherited Attributes
	6.4.2.5.3 Constraints and Notes



	6.5 Document Definition Package
	6.5.1 Diagrams
	6.5.1.1 Classes of the Document Definition Package

	6.5.2 Classes
	6.5.2.1 CMSDDocument Class
	6.5.2.1.1 Defined Attributes and Association Roles
	6.5.2.1.2 Superclasses & Inherited Attributes
	6.5.2.1.3 Constraints and Notes  

	6.5.2.2 CMSDDocumentReference Class
	6.5.2.2.1 Defined Attributes and Association Roles
	6.5.2.2.2 Superclasses & Inherited Attributes
	6.5.2.2.3 Constraints and Notes  

	6.5.2.3 DataSection Class
	6.5.2.3.1 Defined Attributes and Association Roles
	6.5.2.3.2 Superclasses & Inherited Attributes
	6.5.2.3.3 Constraints and Notes  

	6.5.2.4 HeaderSection Class
	6.5.2.4.1 Defined Attributes and Association Roles
	6.5.2.4.2 Superclasses & Inherited Attributes
	6.5.2.4.3 Constraints and Notes  

	6.5.2.5 Metadata Class
	6.5.2.5.1 Defined Attributes and Association Roles
	6.5.2.5.2 Superclasses & Inherited Attributes
	6.5.2.5.3 Constraints and Notes  

	6.5.2.6 UnitDefaults Class
	6.5.2.6.1 Defined Attributes and Association Roles
	6.5.2.6.2 Superclasses & Inherited Attributes
	6.5.2.6.3 Constraints and Notes  



	6.6 Entity Reference Definition Package
	6.6.1 Diagrams
	6.6.1.1 The AbstractEntityReference Class and the Basic Entity Reference Classes
	6.6.1.2 Complex Entity Reference Classes

	6.6.2 Classes
	6.6.2.1 AbstractEntityReference Class
	6.6.2.1.1 Defined Attributes and Association Roles
	6.6.2.1.2 Superclasses & Inherited Attributes
	6.6.2.1.3 Constraints and Notes

	6.6.2.2 Basic Entity Reference Classes -                                                                                  BillOfMaterialsReference,  DistributionDefinitionReference, InventoryItemClassReference, InventoryItemReference,  JobReference,        LayoutElementReference, MaintenancePlanReference,  PartReference,       PartTypeReference, ProcessPlanReference,  PropertyDescriptionReference,   ReferenceMaterialReference, ResourceClassReference,  ResourceReference,       SetupChangeoverReference, and SetupDefinitionReference
	6.6.2.2.1 Defined Attributes and Association Roles
	6.6.2.2.2 Superclasses & Inherited Attributes
	6.6.2.2.3 Constraints and Notes

	6.6.2.3 BillOfMaterialsComponentReference Class
	6.6.2.3.1 Defined Attributes and Association Roles
	6.6.2.3.2 Superclasses & Inherited Attributes
	6.6.2.3.3 Constraints and Notes

	6.6.2.4 CalendarReference Class
	6.6.2.4.1 Defined Attributes and Association Roles
	6.6.2.4.2 Superclasses & Inherited Attributes
	6.6.2.4.3 Constraints and Notes

	6.6.2.5 MaintenanceProcessReference Class
	6.6.2.5.1 Defined Attributes and Association Roles
	6.6.2.5.2 Superclasses & Inherited Attributes
	6.6.2.5.3 Constraints and Notes

	6.6.2.6 OrderInformationReference Class
	6.6.2.6.1 Defined Attributes and Association Roles
	6.6.2.6.2 Superclasses & Inherited Attributes
	6.6.2.6.3 Constraints and Notes

	6.6.2.7 ProcessReference Class
	6.6.2.7.1 Defined Attributes and Association Roles
	6.6.2.7.2 Superclasses & Inherited Attributes
	6.6.2.7.3 Constraints and Notes

	6.6.2.8 ScheduleInformationReference Class
	6.6.2.8.1 Defined Attributes and Association Roles
	6.6.2.8.2 Superclasses & Inherited Attributes
	6.6.2.8.3 Constraints and Notes

	6.6.2.9 SkillReference Class
	6.6.2.9.1 Defined Attributes and Association Roles
	6.6.2.9.2 Superclasses & Inherited Attributes
	6.6.2.9.3 Constraints and Notes



	6.7 Layout Package
	6.7.1 Diagrams
	6.7.1.1 LayoutElement and Related Classes
	6.7.1.2 ShapeDescription and Related Classes
	6.7.1.3 TransformationList and Related Classes
	6.7.1.4 GraphicDescription and Related Classes
	6.7.1.5 The TextualAnnotation Class
	6.7.1.6 BasicShape and Related Classes
	6.7.1.7 SegmentShape and Related Classes

	6.7.2 Classes
	6.7.2.1 BasicShape Class
	6.7.2.1.1 Defined Attributes and Association Roles
	6.7.2.1.2 Superclasses & Inherited Attributes
	6.7.2.1.3 Constraints and Notes  

	6.7.2.2 Box Class
	6.7.2.2.1 Defined Attributes and Association Roles
	6.7.2.2.2 Superclasses & Inherited Attributes
	6.7.2.2.3 Constraints and Notes  

	6.7.2.3 Circle Class
	6.7.2.3.1 Defined Attributes and Association Roles
	6.7.2.3.2 Superclasses & Inherited Attributes
	6.7.2.3.3 Constraints and Notes

	6.7.2.4 CurvedSegment Class
	6.7.2.4.1 Defined Attributes and Association Roles
	6.7.2.4.2 Superclasses & Inherited Attributes
	6.7.2.4.3 Constraints and Notes

	6.7.2.5 GraphicDescription Class
	6.7.2.5.1 Defined Attributes and Association Roles
	6.7.2.5.2 Superclasses & Inherited Attributes
	6.7.2.5.3 Constraints and Notes

	6.7.2.6 ImageGraphic Class
	6.7.2.6.1 Defined Attributes and Association Roles
	6.7.2.6.2 Superclasses & Inherited Attributes
	6.7.2.6.3 Constraints and Notes

	6.7.2.7 Layout Class
	6.7.2.7.1 Defined Attributes and Association Roles
	6.7.2.7.2 Superclasses & Inherited Attributes 
	6.7.2.7.3 Constraints and Notes

	6.7.2.8 LayoutElement Class
	6.7.2.8.1 Defined Attributes and Association Roles
	6.7.2.8.2 Superclasses and Inherited Attributes 
	6.7.2.8.3 Constraints and Notes

	6.7.2.9 LayoutObject Class
	6.7.2.9.1 Defined Attributes and Association Roles
	6.7.2.9.2 Superclasses & Inherited Attributes 
	6.7.2.9.3 Constraints and Notes

	6.7.2.10 ModelGraphic Class
	6.7.2.10.1 Defined Attributes and Association Roles
	6.7.2.10.2 Superclasses & Inherited Attributes
	6.7.2.10.3 Constraints and Notes

	6.7.2.11 Placement Class
	6.7.2.11.1 Defined Attributes and Association Roles
	6.7.2.11.2 Superclasses & Inherited Attributes 
	6.7.2.11.3 Constraints and Notes

	6.7.2.12 Polygon Class
	6.7.2.12.1 Defined Attributes and Association Roles
	6.7.2.12.2 Superclasses & Inherited Attributes
	6.7.2.12.3 Constraints and Notes 

	6.7.2.13 Rotation Class
	6.7.2.13.1 Defined Attributes and Association Roles
	6.7.2.13.2 Superclasses & Inherited Attributes
	6.7.2.13.3 Constraints and Notes

	6.7.2.14 Scaling Class
	6.7.2.14.1 Defined Attributes and Association Roles
	6.7.2.14.2 Superclasses & Inherited Attributes
	6.7.2.14.3 Constraints and Notes

	6.7.2.15 SegmentShape Class
	6.7.2.15.1 Defined Attributes and Association Roles
	6.7.2.15.2 Superclasses & Inherited Attributes
	6.7.2.15.3 Constraints and Notes

	6.7.2.16 ShapeDescription Class
	6.7.2.16.1 Defined Attributes and Association Roles
	6.7.2.16.2 Superclasses & Inherited Attributes
	6.7.2.16.3 Constraints and Notes

	6.7.2.17 StraightSegment Class
	6.7.2.17.1 Defined Attributes and Association Roles
	6.7.2.17.2 Superclasses & Inherited Attributes
	6.7.2.17.3 Constraints and Notes 

	6.7.2.18 TextualAnnotation Class
	6.7.2.18.1 Defined Attributes and Association Roles
	6.7.2.18.2 Superclasses & Inherited Attributes
	6.7.2.18.3 Constraints and Notes 

	6.7.2.19 TransformationList Class
	6.7.2.19.1 Defined Attributes and Association Roles
	6.7.2.19.2 Superclasses & Inherited Attributes
	6.7.2.19.3 Constraints and Notes 

	6.7.2.20 TransformationOperation Class
	6.7.2.20.1 Defined Attributes and Association Roles
	6.7.2.20.2 Superclasses & Inherited Attributes
	6.7.2.20.3 Constraints and Notes

	6.7.2.21 Translation Class
	6.7.2.21.1 Defined Attributes and Association Roles
	6.7.2.21.2 Superclasses & Inherited Attributes
	6.7.2.21.3 Constraints and Notes



	6.8 Metadata Package
	6.8.1 Diagrams
	6.8.1.1 PropertyDescription and Related Classes

	6.8.2 Classes
	6.8.2.1 PropertyCardinality Class
	6.8.2.1.1 Defined Attributes and Association Roles
	6.8.2.1.2 Superclasses & Inherited Attributes
	6.8.2.1.3 Constraints and Notes

	6.8.2.2 PropertyDataTypeDescription Class
	6.8.2.2.1 Defined Attributes and Association Roles
	6.8.2.2.2 Superclasses & Inherited Attributes
	6.8.2.2.3 Constraints and Notes

	6.8.2.3 PropertyDescription Class
	6.8.2.3.1 Defined Attributes and Association Roles
	6.8.2.3.2 Superclasses & Inherited Attributes
	6.8.2.3.3 Constraints and Notes



	6.9 Part Information Package
	6.9.1 Diagrams
	6.9.1.1 The Part Class and PartType Class
	6.9.1.2 BillOfMaterials and Related Classes
	6.9.1.3 InventoryItem and Related Classes

	6.9.2 Classes
	6.9.2.1 BillOfMaterials Class
	6.9.2.1.1 Defined Attributes and Association Roles
	6.9.2.1.2 Superclasses & Inherited Attributes
	6.9.2.1.3 Constraints and Notes

	6.9.2.2 BillOfMaterialsComponent Class
	6.9.2.2.1 Defined Attributes and Association Roles
	6.9.2.2.2 Superclasses & Inherited Attributes
	6.9.2.2.3 Constraints and Notes

	6.9.2.3 InventoryItem Class
	6.9.2.3.1 Defined Attributes and Association Roles
	6.9.2.3.2 Superclasses & Inherited Attributes
	6.9.2.3.3 Constraints and Notes

	6.9.2.4 InventoryItemClass Class
	6.9.2.4.1 Defined Attributes and Association Roles
	6.9.2.4.2 Superclasses & Inherited Attributes
	6.9.2.4.3 Constraints and Notes

	6.9.2.5 Part Class
	6.9.2.5.1 Defined Attributes and Association Roles
	6.9.2.5.2 Superclasses & Inherited Attributes
	6.9.2.5.3 Constraints and Notes

	6.9.2.6 PartType Class
	6.9.2.6.1 Defined Attributes and Association Roles
	6.9.2.6.2 Superclasses & Inherited Attributes
	6.9.2.6.3 Constraints and Notes



	6.10 Production Operations Package
	6.10.1 Diagrams
	6.10.1.1 Order and Job Related Classes
	6.10.1.2 The Schedule Class and Related Classes

	6.10.2 Classes
	6.10.2.1 Job Class
	6.10.2.1.1 Defined Attributes and Association Roles
	6.10.2.1.2 Superclasses & Inherited Attributes
	6.10.2.1.3 Constraints and Notes

	6.10.2.2 JobEffortDescription Class
	6.10.2.2.1 Defined Attributes and Association Roles
	6.10.2.2.2 Superclasses & Inherited Attributes
	6.10.2.2.3 Constraints and Notes

	6.10.2.3 Order Class
	6.10.2.3.1 Defined Attributes and Association Roles
	6.10.2.3.2 Superclasses & Inherited Attributes
	6.10.2.3.3 Constraints and Notes

	6.10.2.4 OrderLine Class
	6.10.2.4.1 Defined Attributes and Association Roles
	6.10.2.4.2 Superclasses & Inherited Attributes
	6.10.2.4.3 Constraints and Notes

	6.10.2.5 OrderLinePartDescription Class
	6.10.2.5.1 Defined Attributes and Association Roles
	6.10.2.5.2 Superclasses & Inherited Attributes
	6.10.2.5.3 Constraints and Notes

	6.10.2.6 OrderLineServiceDescription Class
	6.10.2.6.1 Defined Attributes and Association Roles
	6.10.2.6.2 Superclasses & Inherited Attributes
	6.10.2.6.3 Constraints and Notes

	6.10.2.7 Schedule Class
	6.10.2.7.1 Defined Attributes and Association Roles
	6.10.2.7.2 Superclasses & Inherited Attributes
	6.10.2.7.3 Constraints and Notes

	6.10.2.8 ScheduleItem Class
	6.10.2.8.1 Defined Attributes and Association Roles
	6.10.2.8.2 Superclasses & Inherited Attributes
	6.10.2.8.3 Constraints and Notes

	6.10.2.9 ScheduleItemEffortDescription Class
	6.10.2.9.1 Defined Attributes and Association Roles
	6.10.2.9.2 Superclasses & Inherited Attributes
	6.10.2.9.3 Constraints and Notes



	6.11 Production Planning Package
	6.11.1 Diagrams
	6.11.1.1 Calendar and Shift Related Classes
	6.11.1.2 ProcessPlan, MaintenancePlan, and Related Classes

	6.11.2 Classes
	6.11.2.1 AvailabilityException Class
	6.11.2.1.1 Defined Attributes and Association Roles
	6.11.2.1.2 Superclasses & Inherited Attributes
	6.11.2.1.3 Constraints and Notes

	6.11.2.2 Break Class
	6.11.2.2.1 Defined Attributes and Association Roles
	6.11.2.2.2 Superclasses & Inherited Attributes
	6.11.2.2.3 Constraints and Notes

	6.11.2.3 Calendar Class
	6.11.2.3.1 Defined Attributes and Association Roles
	6.11.2.3.2 Superclasses & Inherited Attributes
	6.11.2.3.3 Constraints and Notes

	6.11.2.4 Holiday Class
	6.11.2.4.1 Defined Attributes and Association Roles
	6.11.2.4.2 Superclasses & Inherited Attributes
	6.11.2.4.3 Constraints and Notes

	6.11.2.5 MaintenancePlan Class
	6.11.2.5.1 Defined Attributes and Association Roles
	6.11.2.5.2 Superclasses & Inherited Attributes
	6.11.2.5.3 Constraints and Notes

	6.11.2.6 MaintenanceProcess Class
	6.11.2.6.1 Defined Attributes and Association Roles
	6.11.2.6.2 Superclasses & Inherited Attributes
	6.11.2.6.3 Constraints and Notes

	6.11.2.7 MaintenanceProcessGroup Class
	6.11.2.7.1 Defined Attributes and Association Roles
	6.11.2.7.2 Superclasses & Inherited Attributes
	6.11.2.7.3 Constraints and Notes

	6.11.2.8 Process Class
	6.11.2.8.1 Defined Attributes and Association Roles
	6.11.2.8.2 Superclasses & Inherited Attributes
	6.11.2.8.3 Constraints and Notes

	6.11.2.9 ProcessGroup Class
	6.11.2.9.1 Defined Attributes and Association Roles
	6.11.2.9.2 Superclasses & Inherited Attributes
	6.11.2.9.3 Constraints and Notes

	6.11.2.10 ProcessPlan Class
	6.11.2.10.1  Defined Attributes and Association Roles
	6.11.2.10.2  Superclasses & Inherited Attributes
	6.11.2.10.3  Constraints and Notes

	6.11.2.11 Shift Class
	6.11.2.11.1  Defined Attributes and Association Roles
	6.11.2.11.2  Superclasses & Inherited Attributes
	6.11.2.11.3  Constraints and Notes

	6.11.2.12 ShiftSchedule Class
	6.11.2.12.1  Defined Attributes and Association Roles
	6.11.2.12.2  Superclasses & Inherited Attributes
	6.11.2.12.3  Constraints and Notes



	6.12 Resource Information Package
	6.12.1 Diagrams
	6.12.1.1 The Resource Class and ResourceClass Class
	6.12.1.2 ResourceGroupInformation and Related Classes
	6.12.1.3 The SkillDefinition Class and SkillLevel Class
	6.12.1.4 SetupDefinition and Related Classes

	6.12.2 Classes
	6.12.2.1 Connection Class
	6.12.2.1.1 Defined Attributes and Association Roles
	6.12.2.1.2 Superclasses & Inherited Attributes
	6.12.2.1.3 Constraints and Notes

	6.12.2.2 NewSetup Class
	6.12.2.2.1 Defined Attributes and Association Roles
	6.12.2.2.2 Superclasses & Inherited Attributes
	6.12.2.2.3 Constraints and Notes

	6.12.2.3 Resource Class
	6.12.2.3.1 Defined Attributes and Association Roles
	6.12.2.3.2 Superclasses & Inherited Attributes
	6.12.2.3.3 Constraints and Notes

	6.12.2.4 ResourceClass Class
	6.12.2.4.1 Defined Attributes and Association Roles
	6.12.2.4.2 Superclasses & Inherited Attributes
	6.12.2.4.3 Constraints and Notes

	6.12.2.5 ResourceGroupInformation Class
	6.12.2.5.1 Defined Attributes and Association Roles
	6.12.2.5.2 Superclasses & Inherited Attributes
	6.12.2.5.3 Constraints and Notes

	6.12.2.6 ResourceGroupMember Class
	6.12.2.6.1 Defined Attributes and Association Roles
	6.12.2.6.2 Superclasses & Inherited Attributes
	6.12.2.6.3 Constraints and Notes

	6.12.2.7 SetupChangeoverDefinition Class
	6.12.2.7.1 Defined Attributes and Association Roles
	6.12.2.7.2 Superclasses & Inherited Attributes
	6.12.2.7.3 Constraints and Notes

	6.12.2.8 SetupDefinition Class
	6.12.2.8.1 Defined Attributes and Association Roles
	6.12.2.8.2 Superclasses & Inherited Attributes
	6.12.2.8.3 Constraints and Notes

	6.12.2.9 SkillDefinition Class
	6.12.2.9.1 Defined Attributes and Association Roles
	6.12.2.9.2 Superclasses & Inherited Attributes
	6.12.2.9.3 Constraints and Notes

	6.12.2.10 SkillLevel Class
	6.12.2.10.1  Defined Attributes and Association Roles
	6.12.2.10.2  Superclasses & Inherited Attributes
	6.12.2.10.3  Constraints and Notes



	6.13 Support Package
	6.13.1 Diagrams
	6.13.1.1 Support Package Sub-packages

	6.13.2 Classes



