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Foreword 

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies 
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO 
technical committees. Each member body interested in a subject for which a technical committee has been 
established has the right to be represented on that committee. International organizations, governmental and 
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the 
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization. 

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2. 

The main task of technical committees is to prepare International Standards. Draft International Standards 
adopted by the technical committees are circulated to the member bodies for voting. Publication as an 
International Standard requires approval by at least 75 % of the member bodies casting a vote. 

In other circumstances, particularly when there is an urgent market requirement for such documents, a 
technical committee may decide to publish other types of document: 

a) ISO Publicly Available Specification (ISO/PAS) represents an agreement between technical experts in an 
ISO working group and is accepted for publication if it is approved by more than 50 % of the members of 
the parent committee casting a vote; 

b) an ISO Technical Specification (ISO/TS) represents an agreement between the members of a technical 
committee and is accepted for publication if it is approved by 2/3 of the members of the committee casting 
a vote. 

An ISO/PAS or ISO/TS is reviewed after three years in order to decide whether it will be confirmed for a 
further three years, revised to become an International Standard, or withdrawn. If the ISO/PAS or ISO/TS is 
confirmed, it is reviewed again after a further three years, at which time it must either be transformed into an 
International Standard or be withdrawn. 

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

ISO/TS 13399-100 was prepared by Technical Committee ISO/TC 29, Small tools. 

This second edition cancels and replaces the first edition (ISO/TS 13399-100:2004), which has been 
technically revised. 

ISO 13399 consists of the following parts, under the general title Cutting tool data representation and 
exchange: 

⎯ Part 1: Overview, fundamental principles and general information model 

⎯ Part 2: Reference dictionary for the cutting items [Technical Specification] 

⎯ Part 3: Reference dictionary for tool items [Technical Specification] 

⎯ Part 4: Reference dictionary for adaptive items [Technical Specification] 

⎯ Part 5: Reference dictionary for assembly items [Technical Specification] 

⎯ Part 50: Reference dictionary for reference systems and common concepts [Technical Specification] 

⎯ Part 60: Reference dictionary for connection systems [Technical Specification] 
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⎯ Part 100: Definitions, principles and methods for reference dictionaries [Technical Specification] 

⎯ Part 150: Usage guidelines [Technical Specification] 
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Introduction 

ISO 13399 provides the means to achieve an electronic representation of cutting tool data by providing the 
information structure needed to describe various data about cutting tools and cutting tool assemblies. It is 
intended to facilitate the use, manipulation and exchange of cutting tool data within and between 
manufacturing, distribution and usage. 

This part of ISO 13399 defines the principles and methods for the construction of reference dictionaries for 
data related to cutting tools with defined cutting edges. The purpose of this part of ISO 13399 is to provide a 
specification for the creation of the reference dictionaries that support the use of the general information 
model defined in ISO 13399-1. This specification is based on the example of IEC 61360-1. Informal advice on 
the creation of the reference dictionaries is provided in Annexes B, C, D and E. 

A cutting tool with defined cutting edges is used on a machine tool to remove workpiece material through a 
shearing action at the cutting edge(s) of the tool. Cutting tool data are characteristics of the cutting tool and its 
use that must be known and evaluated in order to make manufacturing decisions and to perform 
manufacturing operations. 

ISO 13399 includes the data representation of everything between the workpiece and the machine tool. 
Information about inserts (e.g. regular- and irregular-shaped replaceable cutting items), solid tools (e.g. solid 
drill and solid endmill), assembled tools (e.g. boring bars, indexable drills and indexable milling cutters), 
adaptors (e.g. milling arbor and chucks), components (e.g. shims, screws and clamps) or any combination of 
the above can be exchanged.  

Possible assemblies of the components of a cutting tool are illustrated in Figure 1. 

The objective of ISO 13399 is to provide the means to represent the information that describes cutting tools in 
a computer-sensible form that is independent of any particular computer system. Such a representation will 
facilitate the processing and exchange of cutting tool data within and between different software systems and 
computer platforms and support the application of this data in manufacturing planning, cutting operations and 
the supply of tools. The nature of this description makes it suitable not only for neutral file exchange, but also 
as a basis for implementing and sharing product databases and for archiving. The methods that are used for 
these representations are those developed by ISO/TC 184, Automation systems and integration, SC 4, 
Industrial data, for the representation of product data by using standardized information models and reference 
dictionaries. 

An information model is a formal specification of types of ideas, facts and processes which together describe 
a portion of interest of the real world and which provides an explicit set of interpretation rules. Information is 
knowledge of ideas, facts and/or processes. Data are symbols or functions that represent information for 
processing purposes. Data are interpreted to extract information by using rules for how that should be done 
and a dictionary to define the terms that identify the data. Everyone in a communication process must use the 
same information model, the same set of explicit rules and the same dictionary in order to avoid 
misunderstanding. If an information model and its dictionary are written in a computer-sensible language then 
there is the additional benefit that they can be computer-processable.[1] 

An engineering information model is therefore a specification for data that establishes the meaning of that 
data in a particular engineering context. A model has to be developed by formal methods to ensure that it 
meets the needs of the situation that it represents. An engineering information model defines the information 
objects that represent the concepts in an engineering application, the attributes of the objects and their 
relationships and the constraints that add further meaning. An information model is an abstract concept that 
can be used repeatedly for any example of the real-world situation that it represents. An instance of the model 
is produced when it is populated with the data items and their values that are applicable to a particular 
example of that situation. 
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ISO 13399 is intended for use by manufacturers, tool vendors or producers, and developers of manufacturing 
software, among others. It provides a common structure for exchanging data about cutting tools (see Figure 1), 
and is intended to allow or improve several capabilities, including 

⎯ the integration and sharing of cutting tool and assembly data between software applications, 

⎯ direct import of vendor cutting tool data into customer databases or applications, and 

⎯ the management of cutting tool information from multiple sources and for multiple applications. 

Different companies use different business models to determine their need for the communication of 
information about their products. For example, one cutting tool manufacturer could regrind its customers’ tools 
while another could allow its customers to do the regrinding and provide the information to enable them to do 
so. Therefore, the two cutting tool manufacturers could have a different set of cutting tool properties to 
communicate using the information model and dictionaries provided by ISO 13399. 

ISO 13399 defines only that information which could be communicated; it does not specify what information 
must be communicated. 

 

Figure 1 — Possible assemblies of the components of a cutting tool 
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Cutting tool data representation and exchange — 

Part 100: 
Definitions, principles and methods for reference dictionaries 

1 Scope 

This part of ISO 13399 defines the principles and methods for creating unambiguous identifications and 
definitions of the items and their properties relating to cutting tools in computer-sensible dictionaries to be 
used for reference by the information model defined in ISO 13399-1.  

It is applicable to: 

⎯ the specification of data element types, their identifying, semantic and value attributes; 

⎯ the specification of item classes, their identifying and semantic attributes; 

⎯ the specification of feature classes, their identifying and semantic attributes. 

It is not applicable to: 

⎯ information model for cutting tools; 

⎯ classifications and definitions of items and data element types relating to cutting tools; 

⎯ the association between properties and items in a classification. 

NOTE 1 The information model for cutting tools is defined in ISO 13399-1. 

NOTE 2 The classification of items relating to cutting tools, the definitions of items and data element types and the 
association of properties to items are defined in ISO 13399-2, ISO 13399-3, ISO 13399-4, ISO 13399-50 and 
ISO 13399-60. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 

ISO 31 (all parts), Quantities and units1) 

ISO 6093, Information processing — Representation of numerical values in character strings for information 
interchange 

ISO 9735, Electronic data interchange for administration, commerce and transport (EDIFACT) — Application 
level syntax rules 

                                                      

1) To be replaced by ISO 80000. 
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ISO/IEC 10646, Information technology — Universal Multiple-Octet Coded Character Set (UCS) 

IISO 13584-25, Industrial automation systems and integration — Parts library — Part 25: Logical resource: 
Logical model of supplier library with aggregate values and explicit content 

ISO 13584-26, Industrial automation systems and integration — Parts library — Part 26: Logical resource: 
Information supplier identification 

ISO 13584-42, Industrial automation systems and integration — Parts library — Part 42: Description 
methodology: Methodology for structuring part families 

IEC 61360-1, Standard data element types with associated classification scheme for electronic components — 
Part 1: Definitions — Principles and methods 

3 Terms and definitions 

For the purposes of this document, the terms and definitions given in IEC 61360-1 apply. 
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4 Data element type specification attributes 

4.1 General 

This clause explains and defines the attributes of the data element types that are used to represent properties 
in a reference dictionary in ISO 13399. The list of attributes is shown in Table 1. These attributes are for the 
identification, description and value of data element types and for the relationships between data element 
types. 

Table 1 — List of attributes of data element types 

attributes clause number 

Code 4.2.1 

Version 4.2.2 

Date of current version 4.2.3 

Revision 4.2.4 

Date of current revision 4.2.5 

Preferred name 4.2.6 

Synonymous name 4.2.7 

Short name 4.2.8 

Preferred symbol 4.2.9 

Synonymous symbol 4.2.10 

Definition 4.3.1 

Date of original definition 4.3.2 

Note 4.3.3 

Remark 4.3.4 

Formula 4.3.5 

Figure 4.3.6 

Source document of data element type definition 4.3.7 

Data type 4.4.1 

Value format 4.4.2 

Unit of measure 4.4.3 

Value list 4.4.4. 

Value 4.4.4.1 

Value format 4.4.4.2 
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4.2 Information model of a data element type 

The attributes of a data element type are divided into four main groups: 

⎯ identifying attributes; 

⎯ semantic attributes; 

⎯ value attributes; 

⎯ relationship attributes. 

In the following sub-clauses the attributes are specified and clarified by using information models. The 
information models (or entity-association diagrams) of a data element type shall be read as follows: 

⎯ from inside outwards starting with the 'Entity' in bold capital letters; 

⎯ the associated entities are indicated by ellipses; 

⎯ the association between and entity and an associated entity is shown by the line between the two 
ellipses; 

⎯ text beside the line between an entity and an associated entity describing the association; 

⎯ the combination of an association and an entity constituting the attribute of a data element type; 

⎯ two numerals separated by a dot indicate the occurrence of the attribute: the first digit indicates the 
minimum number of occurrences, the second one the maximum number of occurrences; 

⎯ associations and the corresponding occurrence indications are positioned on the same side of the 
association line; 

⎯ in the information models the name of the entities shall be in uppercase letters and the name of the 
associated entities shall be in lower case letters. 

 
Entity: DATA ELEMENT TYPE 

Association: known by 

Associated entity: preferred name 

Attribute: known by preferred name 

NOTE The attribute is composed of the association and the relevant 
entity 

Cardinality: 1.1 (one and only one) 

Figure 2 — Principle of information models 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TS 13

39
9-1

00
:20

08

https://standardsiso.com/api/?name=6d7fec66aeae07833cf3d89f2e298639


ISO/TS 13399-100:2008(E) 

© ISO 2008 – All rights reserved  5

4.3 Data element types - Identifying attributes 

4.3.1 General 

In order to identify a data element type uniquely within the ISO 13399 reference dictionaries and for electronic 
information exchange, a language-independent combination of characters shall be used. Figure 3 shows the 
possible attributes of a data element used to identify a data element type. 

 

Figure 3 — Identifying attributes for a data element type 

4.3.2  Code 

Attribute name: code 

Attribute definition: unique string of alphabetic and numeric characters.  

Comments: the characters in the string shall be generated at random and should not bear 
any relationship with the meaning of the data element types or the structure of 
the dictionary. In case of a change in at least one attribute of a data element 
type which affects the meaning and or communication of the data element 
type, then a new (other) data type having a new code, shall be defined. Such 
attributes which affect the meaning are: 

⎯ definition; 

⎯ unit of measure; 

⎯ condition data element type; 
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⎯ value format; 

⎯ data type. 

Obligation: mandatory 

Character type of values: upper case Latin letters A through Z (except O and I), digits 0 through 9. 

4.3.3 Version number 

Attribute name: version number 

Attribute definition: number used to control the versions of a data element type.  

Comments: the version number of a data element type shall consist of three digits. 
Consecutive version numbers shall be used in ascending order. A new 
version of the data element type shall be generated if at least one attribute of 
the data element type is changed which affects the use but which does not 
affect the meaning of that data element type. These attributes are: 

⎯ preferred name; 

⎯ short name; 

⎯ preferred symbol; 

⎯ preferred name of condition data element type; 

⎯ value meaning; 

⎯ item class. 

Obligation: mandatory 

Character type of values: digits 0 through 9. 

4.3.4 Date of current version 

Attribute name: date of current version 

Attribute definition: calendar day on which the current version of the data element type was 
established 

Comments: for the first version, the date is the same as the original definition. The format 
of the representation shall be dd-mm-ccyy, where dd is the identification 
number of the day in the month, mm is the identification number of the month 
in the year and ccyy is the identification number of the year. 

Obligation: mandatory 

Character type of values: digits 0 through 9 
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4.3.5 Revision number 

Attribute name: revision number 

Attribute definition: number used for the administrative control of a data element type.  

Comments: the revision number of the occurrence of a data element type shall consist of 
three digits. Consecutive revision numbers shall be in ascending order. Only 
one revision number per data element type is current at any moment. A new 
revision number of a data element type shall be generated if an attribute of the 
data element type is changed which neither affects the use nor the meaning of 
the data element type, or when editorial changes of typing and spelling errors 
have been implemented. These attributes are: 

⎯ synonymous name; 

⎯ synonymous symbol; 

⎯ source document of definition; 

⎯ remark; 

⎯ spelling error in the text of the definition or note. 

Obligation: mandatory 

Character type of values: digits 0 through 9. 

 

4.3.6 Date of current revision 

Attribute name: date of current revision 

Attribute definition: calendar day on which the current revision of the data element type was 
established 

Comments: for the first entry, the date is the same as the original definition. The format of 
the representation shall be dd-mm-ccyy, where dd is the identification number 
of the day in the month, mm is the identification number of the month in the 
year and ccyy is the identification number of the year. 

Obligation: mandatory 

Character type of values: digits 0 through 9 

4.3.7 Preferred name 

Attribute name: preferred name 

Attribute definition: single- or multi-word label to identify a data element type. 

Comments: the preferred name shall be identical to the name for the same concept as 
used in international standards, if available.  
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Obligation: mandatory 

Character type of values: those characters from the character set of ISO/IEC 10646-1. 

 

4.3.8 Synonymous name 

Attribute name: synonymous name 

Attribute definition: single- or multi-word label that identifies the same concept as the preferred 
name but is a widely used and acceptable alternative 

Comments: the number of synonymous names shall be limited to two  

Obligation: optional 

Character type of values: those characters from the character set of ISO/IEC 10646-1 

 

4.3.9 Short name 

Attribute name: short name 

Attribute definition: label used to identify a data element type.  

Comments: the preferred short name shall be the same as the preferred symbol (see 
4.3.10) with the Latin characters in lower-case. 

Obligation: mandatory 

Character type of values: lower case Latin letters A through Z (except O and I), digits 0 through 9. 

 

4.3.10 Preferred symbol 

Attribute name: preferred symbol 

Attribute definition: label used as an identifier for a concept.  

Comments: the preferred symbol shall be constructed from a combination of digits and 
Latin upper-case letters. 

Obligation: mandatory 

Character type of values: upper case Latin letters A through Z (except O and I), digits 0 through 9. 

 

4.3.11 Synonymous symbol 

Attribute name: synonymous symbol 

Attribute definition: label used as an identifier for a concept that is different from the preferred 
symbol but identifies the same concept and is a widely used and acceptable 
alternative. 
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Comments: the synonymous symbol shall be constructed from a combination of Latin 
upper-case letters and digits. The number of synonymous symbols shall be 
limited to two.  

Obligation: optional 

Character type of values: upper case Latin letters A through Z (except O and I), digits 0 through 9. 

4.4 Data element types - Semantic attributes 

4.4.1 General 

Figure 4 shows the possible attributes of a data element type that are used to clarify its semantics. 

 

 

Figure 4 — Semantic attributes for a data element type 

4.4.2 Definition 

Attribute name: definition 

Attribute definition: statement that describes the meaning of a data element type in 
an unambiguous and unique manner to permit its differentiation 
from all other data element types. 

Comments: the definition of a data element type shall be derived from the 
original ISO or IEC definition, if available.  

Obligation: mandatory 

Character type of values: those characters from the character set of ISO/IEC 10646-1 
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4.4.3 Date of original definition 

Attribute name: date of original definition 

Attribute definition: calendar day on which the definition of the data element type was first 
established 

Comments: the format of the representation shall be dd-mm-ccyy, where dd is the 
identification number of the day in the month, mm is the identification number 
of the month in the year and ccyy is the identification number of the year. 

Obligation: mandatory 

Character type of values: digits 0 through 9 

4.4.4 Note 

Attribute name: note 

Attribute definition: statement that provides further information on the definition which is essential 
to the understanding of the definition 

Obligation: optional 

Character type of values: those characters from the character set of ISO/IEC 10646-1 

4.4.5 Remark 

Attribute name: remark 

Attribute definition: explanatory text to further clarify the meaning of the definition 

Comments: remarks shall not influence the meaning of the definition 

Obligation: optional 

Character type of values: those characters from the character set of ISO/IEC 10646-1 

4.4.6 Formula 

Attribute name: formula 

Attribute definition: rule or statement in mathematical form expressing the semantics of a 
quantitative data element type 

Comments: a formula shall not change any essential information of the meaning of the 
definition. The graphical representation of a formula shall be stored in a file in 
a generally available format. Methods for referring to such a file are described 
in detail in ISO 13584-24. 

Obligation: optional 

Character type of values: those characters from the character set of ISO/IEC 10646-1 
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4.4.7 Figure 

Attribute name: figure 

Attribute definition: illustration to clarify the meaning of the definition of a data element type 

Comments: a figure shall not change any essential information of the meaning of the 
definition. The graphical representation of a figure shall be stored in a file in a 
generally available format. Methods for referring to such a file are described 
in detail in ISO 13584-24. Advice on the construction of figures for ISO 13399 
is provided in Annex C. 

Obligation: optional 

4.4.8 Source document of Data Element Type definition 

Attribute name: source document of data element type definition 

Attribute definition: reference that identifies the document from which the definition 
of the data element type has been derived 

Comments: the document shall be recognised by the ISO or IEC committee 
concerned as having wide acceptance and authoritative status 
as well as being publicly available and should be an 
International Standard if possible. 

Obligation: optional 

Character type of values: those characters from the character set of ISO/IEC 10646-1 

4.5 Data element types - value attributes 

4.5.1 General 

Figures 5 and 6 shows the attributes association with the value of the data element type. 

Figure 5 — Value attributes for a data element type 
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Figure 6 — Attributes of the value list for a data element type 

Every data element type has a value domain which defines a range of permissible values being implicit by the 
value format or explicit by listing the possible values. For quantitative data element type, such a domain can 
be expressed either as a value range with limits within which all values must lie, or a list of discrete possible 
values. For non-quantitative data element types, the value domain can be expressed by presenting 
permissible values in the form of text strings. 

In this document, no mechanism is given for defining value ranges for quantitative data element types. For 
non-quantitative data element types, a mechanism using values represented by value codes and associated 
value meanings is defined as described in clause 4.5.5. It is noted that in many cases a value domain may be 
undefined, unknown or infinite. In such cases a value list is not specified in a data element type definition. For 
classifying data element types a value list shall be specified. 

4.5.2 Data type 

4.5.2.1 General 

Attribute name: data type 

Attribute definition: specifies the type of data that is used to represent the value for 
a data element type 

Comments: data types are divided into two groups: 

a) simple type: all simple types contain single values 

b) complex type: all complex types may contain multiple 
values. The complex data types specified in ISO 13399 are: 

⎯ level type; 

⎯ class instance type. 
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Obligation: mandatory 

Character type of values: those characters from the character set of ISO/IEC 10646-1. 

4.5.2.2 Simple type 

This is a data type that specifies that the value of the data element type is a single value. The value format 
shall be defined according to clause 4.5.3. For a simple type the allowed data values are: 

⎯ string type; 

⎯ non-quantitative code type; 

⎯ integer measure type; 

⎯ real measure type; 

⎯ Boolean type. 

4.5.2.3 Complex type 

4.5.2.3.1 General 

This is a data type that specifies that the value of the data element type may be constructed of two or more 
associated values. For a complex type the allowed subtypes are: 

⎯ level type; 

⎯ class instance type. 

4.5.2.3.2 Level type 

A complex type indicating the value of the data element type consists of one up to four real measure or integer 
measure values that define a characteristic of an item in the fixed sequence of: minimum, nominal, typical, 
maximum. The value format shall be defined according to clause 4.5.3. For a simple data type the allowed 
values are: 

⎯ real measure type; 

⎯ integer measure type. 

4.5.2.3.3 Class instance type 

This is a complex type that provides a link to a class containing a collection of data element types in any part 
of the classification hierarchy. Its value consists of the class identifier for the class to which the link is made. 
All properties in the class to which the link is made become properties of the class in which the class instance 
type is used and are inherited by all subclasses of that class. Since all the properties in the class to which the 
link is made have their own definitions, which include their respective value formats, a class instance type 
shall not have an associated value format. For a class instance type only the data value: 'class reference 
identifier' is allowed. 

NOTE Use of the class instance type allows an extension of the data element types through the use of the feature 
class. 
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4.5.3 Value format 

Attribute name: value format 

Attribute definition: specification of the type and length of the representation of the value of a data 
element type 

Obligation: mandatory 

Character type of values: those characters form the character set of ISO/IEC 10646-1  

Comments: for data element types for which the data type is the complex type class 
instance type, the value formats are defined by data element types in the 
referenced class and could be different (see 4.6). The value format shall be 
defined according to the definition below: 

a) Non- quantitative data value format types 

A = alphabetic, letters only 

M = mixed, all characters allowed 

N = numeric, digits only 

X = alphanumeric 

B = binary, 0 or 1 

b) Quantitative data value formats types in accordance with ISO 6093 

NR1 = integers 

NR2 = rational numbers with decimal mark (real numbers) 

NR3 = rational numbers with decimal mark and exponent mark (floating 
point numbers) 

S = signed or sign (positive or negative) 

. = decimal mark 

E = exponent mark, base 10: (A)E(B) represents the value Ax10B  

c) Field length 

The field length of a non-quantitative data value shall be indicated by a number 
(e.g.17). A variable field length shall start with two dots. The following preferred 
standard formats derived from ISO 9735 and ISO 6093 have been defined: 

A..3 N..3 X..3 M..3 B1 

A..8 N..8 X..8 M..8  

A..17 N..17 X..17 M..17  

A..35 N..35 X..35 M..35  

A..(nx35) N..(nx35) X..(nx35) M..(nx35)  
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A fixed field length shall start with one space (examples: A 3, N 8, etc.). In 
these formats, no special characters shall be allowed. 

The field length of a quantitative data value shall be indicated by a combination 
of digits and characters (e.g. 3.3ES2). A variable field length shall start with 
two dots. The following preferred standard formats derived from ISO 9735 and 
ISO 6093 have been defined: 

NR1..4 Positive integers 

NR1 S..4 Positive or negative integers 

NR2..3.3 Positive reals 

NR S..3.3 Positive or negative reals 

NR3..3ES2 Floating point positive 

NR3 S..3.3ES2 Floating point, positive or negative 

A fixed field length shall start with one space (examples: NR1 4, NR1 S 4, 
etc.). In these formats no special characters shall be allowed. 

4.5.4 Unit of measure 

Attribute name: unit of measure 

Attribute definition: prescription of the unit in which the value of a quantitative data element type 
shall be expressed 

Comments: SI units shall be used except for the cases identified below. Prefixes, for 
example: 'milli', may be used if this conforms to normal practice. The meaning 
of the letter symbols used for the quantities shall be according to ISO 31. For 
quantitative data element types of which the data type is the complex type 
class_instance_type, the units of measure are defined by data element types 
in the referenced class and could be different (see clause 4.6). The unit of 
measure for angles shall be degree of angle. The unit of measure for 
temperature shall be degrees Celsius. 

Obligation: conditional 

Condition: unit of measure shall be specified for quantitative data element types 

Character type of values: those characters from the character set of ISO/IEC 10646-1 

4.5.5 Value list 

4.5.5.1 General 

Attribute name: value list 

Attribute definition: list of representations of permissible values of a data element type 

Comments: none 

Obligation: conditional 

Condition: for non-classifying data element types a value list may be specified 
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4.5.5.2 Value 

Attribute name: value 

Attribute definition: representation of a permissible instance of a data element type as an element 
of a value list  

Comments: the value of a non-quantitative data element types shall be composed of the 
attributes: value code 

Obligation: conditional 

Condition: for non-classifying data element types a value may be specified 

4.5.5.3 Value code 

Attribute name: value code 

Attribute definition: coded representation of a permissible value of a non-quantitative data 
element type 

Comments: the value code of non-quantitative data element types may be abbreviated for 
communication efficiency 

Obligation: conditional 

Condition: if there is a value, the value code shall be specified 

Character type of values: those characters from the character set of ISO/IEC 10646-1 

4.5.5.4 Value meaning 

Attribute name: value meaning 

Attribute definition: descriptive part of a permissible value of a non-quantitative data element type.

Comments: for classifying data element types the value meaning shall be defined as a 
term 

Obligation: conditional 

Condition: if there is a value, the value meaning shall be specified 

Character type of values: those characters from the character set of ISO/IEC 10646-1 

4.5.5.5 Source document of value list 

Attribute name: source document of value list 

Attribute definition: reference that identifies the source document from which the value list was 
derived. 

Comments: the source document will usually be an international standard. 
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Obligation: optional 

Character type of values: those characters from the character set of ISO/IEC 10646-1 

4.5.5.6 Referenced class identifier 

Attribute name: referenced class identifier 

Attribute definition: class identifier as defined in clause 5.3 

Comments: the class referenced will contain a set of related data element types. The data 
element type from which the reference is made shall not have either a value 
format or a unit of measure. These attributes will be defined by the data 
element types in the referenced class 

Obligation: conditional 

Condition: a referenced class identifier shall be supplied when the data type of a data 
element type is a class instance type 

Character type of values: those characters from the character set of ISO/IEC 10646-1 

4.6 Relationship attributes 

4.6.1 General 

Data element types in general shall be regarded as characteristic properties of objects. Both the objects and 
their data element types may be classified according to their type (see Figure 7). Data element types may be 
related because these: 

⎯ are of the same data element class; 

⎯ apply to the same object class (item, component, material or feature class); 

⎯ refer to a condition data element type. If a data element type is conditioned by more than one condition 
data element type, then all conditions shall be satisfied simultaneously; 

⎯ apply to the same feature class. 

Figure 7 — Relationship attributes for a data element type 

4.6.2 Condition data element type 

Attribute name: condition data element type 

Attribute definition: data element type that affects the value of another data element type 

Comments: many data element types have values which depend on the value(s) of one or 
more independent data element types (called 'condition data element types'). 
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This data element type only has a meaning when it is used in combination 
with another data element type. The definition of a condition data element 
type shall always contain the phrase 'as a variable'. When the value of a 
condition data element type is given as a range, it shall be specified by two 
condition data element types, representing the upper and lower bound of this 
range 

Obligation: optional 

Character type of values: identical to the identifier of a data element type. 

4.6.3 Data element type class 

The classification of data element types is not used in ISO 13399, in conformance with ISO 13584-42. 

5 Class specification 

5.1 General 

For the classification of objects or items the principle of dividing the whole set of items into sections as defined 
in 2 shall be applied repeatedly, thereby creating a hierarchical tree of several classes. The tree will start with 
a root class and consists of further super classes and subclasses. 

The principles of classification are: 

⎯ a class that has two or more subclasses is a superclass; 

⎯ a subclass shall have one superclass; 

⎯ a subclass becomes a super class when it has subclasses. 

The root class is a super class and only has subclasses. The root class shall be an item class and the 
subclasses shall be item classes or feature classes. 

An item class in ISO 13399 is a representation of an individual object. A feature class is representation of an 
aspect of an object that cannot exist in isolation from that object.  

EXAMPLE A replaceable cutting insert can be represented by an Item class. A cutting edge on a replaceable insert 
can be represented by a Feature class. 

NOTE ISO 13584 allows for the use of other types of class, i.e. component class and material class, which are not 
used in this document. 

The goal of the classification is to arrange the data element types that represent objects or features in an 
unambiguous and structured way that makes clear any association or relationship between them. Each data 
element type that represents a property or characteristic is defined as visible at the level of the root class. This 
implies that a data element type for a property may be used throughout the whole of the reference collection. 
A property data element type may define as applicable at any class in the classification tree. A property data 
element type which is applicable to any class is also applicable to all subclasses of that class. Property data 
element types which are only applicable for a limited number of subclasses should be made applicable in 
each relevant subclass. 

The terms that define the branches of the classification tree have the following properties: 

⎯ they are significant: vague or ambiguous terms such as ' general purpose', 'high speed', etc. are not 
allowed; 

⎯ they have a clearly defined objective meaning; 
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⎯ the terms and their definitions conform to international standards where available; 

⎯ where synonyms are in common use, one term is selected as the preferred term and the others refer to it; 

⎯ the specific meaning of homonyms is explained by context indications. 

5.2 Class specification attributes 

In this subclause the various attributes of classes in the specification are explained. These attributes are 
related to identification, description and to relationships between classes and data element types. The 
attributes are listed in Table 2. 

Table 2 — List of attributes of class 

Attributes Subclause number 

Code 5.3.1 

Version number 5.3.2 

Date of current version 5.3.3 

Revision number 5.3.4 

Date of current revision 5.3.5 

Preferred name 5.3.6 

Short name 5.3.7 

Definition 5.4.1 

Date of original definition 5.4.2 

Note 5.4.3 

Remark 5.4.4 

Drawing reference 5.4.5 

Source document of class definition 5.4.6 

 

5.3 Information model of a class 

A class is a set of items or features where each member can be described by the same group of properties. 
The properties may be obtained by inheritance. The attributes of a class are divided into two main groups: 
identifying attributes and semantic attributes. The information models (entity-association diagrams) of a class 
are given in Figures 8 and 9 and should be read using the same rules as described in 4.2 for a data element 
type. 

NOTE When applying the rules of Clause 4.2 to this subclause, substitute 'class' for 'data element type'. 
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5.4 Class - Identifying attributes 

5.4.1 General 

A language independent combination of characters shall be used to identify a class uniquely within a 
reference dictionary. The identifier of a class shall be a code in the form of an alphanumeric string where the 
characters of the code shall be generated at random. 

 

 

Figure 8 — Identifying attributes for a class 

5.4.2 Code 

Attribute name: code 

Attribute definition: unique alphanumeric string of characters 

Comments: the code should not have any relationship with the meaning of the class or the 
structure of the dictionary 

Obligation: mandatory 

Character type of values: upper case Latin letters A through Z ; digits 0 through 9. 

5.4.3 Version number 

Attribute name: version number 

Attribute definition: number used to indicate the versions of a component class during its life cycle

Comments: the version number of a class should consist of up to three numerical 
characters. Consecutive version numbers shall be issued in ascending order. 
A new version of a class shall be generated if at least one attribute of the 
class is changed that affects the use (for communication, database definition, 
etc.) but which does not affect the meaning of that class. These attributes are: 
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⎯ preferred name; 

⎯ short name; 

⎯ definition. 

Obligation: mandatory 

Character type of values: digits 0 through 9. 

5.4.4 Date of current version 

Attribute name: date of current version 

Attribute definition: calendar day on which the current version of the class was established 

Comments: for the first version, the date is the same as the original definition. The format 
of the representation shall be dd-mm-ccyy, where dd is the identification 
number of the day in the month, mm is the identification number of the month 
in the year and ccyy is the identification number of the year. 

Obligation: mandatory 

Character type of values: digits 0 through 9 

5.4.5 Revision number 

Attribute name: revision number 

Attribute definition: number used for the administrative control of a class 

Comments: the revision number of a class shall consist of up to three numerical 
characters. Consecutive revision numbers shall be issued in ascending order. 
For each class with a unique identifier, only one revision number is current at 
any one time. A new revision number for a class shall be generated if an 
attribute of the class is changed which neither affects the use nor the meaning 
of the class, or when editorial changes of typing and spelling errors have been 
implemented. These attributes are: 

⎯ synonymous name; 

⎯ source document of definition; 

⎯ remark; 

⎯ spelling error in the text of the definition. 

Obligation: mandatory 

Character type of values: digits 0 through 9. 

5.4.6 Date of current revision 

Attribute name: date of current revision 

Attribute definition: calendar day on which the current revision of the class was established 
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Comments: for the first entry, the date is the same as the date of the original definition. 
The format of the representation shall be dd-mm-ccyy, where dd is the 
identification number of the day in the month, mm is the identification number 
of the month in the year and ccyy is the identification number of the year. 

Obligation: mandatory 

Character type of values: digits 0 through 9 

5.4.7 Preferred name 

Attribute name: preferred name 

Attribute definition: single-word or multi-word identifier assigned to a class 

Comments: none 

Obligation: mandatory 

Character type of values: those characters from the character set of ISO/IEC 10646-1 

5.4.8 Short name 

Attribute name: short name 

Attribute definition: single word identifier derived from the characters in the preferred name. 

Comments: the first character should be a letter. 

Obligation: mandatory 

Character type of values: lower case Latin letters A through Z ; digits 0 through 9. 

5.5 Class – Semantic attributes 

5.5.1 General 

The attributes for the definition of the semantics of a class are illustrated in Figure 9. 
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Figure 9 — Semantic attributes of a class 

5.5.2 Definition 

Attribute name: definition 

Attribute definition: statement that describes the meaning of the class and permits its 
differentiation from other classes 

Comments: the definition should be derived from international standards where available 

Obligation: mandatory 

Character type of values: those characters from the character set of ISO/IEC 10646-1. 

5.5.3 Date of original definition 

Attribute name: date of original definition of the class 

Attribute definition: calendar day on which the definition of the class was first established 

Comments: the format of the representation shall be dd-mm-ccyy, where dd is the 
identification number of the day in the month , mm is the identification 
number of the month in the year and ccyy is the identification number of the 
year. 

Obligation: mandatory 

Character type of values: digits 0 through 9 

5.5.4 Note 

Attribute name: note 

Attribute definition: statement which provides further information on the definition and which is 
essential to the understanding of that definition. 
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Comments: none 

Obligation: optional 

Character type of values: those characters from the character set of ISO/IEC 10646-1. 

5.5.5 Remark 

Attribute name: remark 

Attribute definition: explanatory text to further clarify the meaning of the definition 

Comments: a remark shall not influence the meaning of that definition 

Obligation: optional 

Character type of values: those characters from the character set of ISO/IEC 10646-1. 

5.5.6 Drawing reference 

Attribute name: drawing reference 

Attribute definition: an identifier that provides a reference to a figure which illustrates the meaning 
of a class where the class represents a geometrical concept 

Comments: the format for the identifier is defined in ISO 13584-26. Advice on the 
preparation of figures for ISO 13399 is provided in Annex C 

Obligation: conditional 

Condition: this reference shall only be given for classes that represent geometrical 
concepts 

5.5.7 Source document of class definition 

Attribute name: source document of class definition 

Attribute definition: identifier of a document from which the definition of the class was derived 

Comments: the document shall be recognised by the ISO or IEC committee concerned as 
having wide acceptance and authoritative status as well as being publicly 
available and should be an International Standard if possible. 

Obligation: optional 

Character type of values: Those characters from the character set of ISO/IEC 10646-1.  

5.6 External identification of classes and properties 

5.6.1 General 

To make an identifier code (see 5.4.1) globally unique, there shall be added to the identification code: a 
supplier code, used to identify the suppliers of the information in the contents of the reference dictionary and, 
when the content of the dictionary is defined in a standard document, a code that identifies this standard 
document. The supplier code and the code for the identification of the standard document are defined in 
ISO 13584-26. 
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5.6.2 Organisation identification scheme 

Data element name: International Code Designator 

Symbol: ICD 

Definition: identification of an organisation identification scheme 

Comments: part of a supplier identification 

Obligation: mandatory 

Data type: integer 

Maximum length 4 

Value for ISO 13399: 112 

5.6.3 Organisation identifier 

Data element name: Organisation Identifier 

Symbol: OI 

Definition: identification of an organisation within an identification scheme 

Comments: part of a supplier identification 

Obligation: mandatory 

Data type: string 

Maximum length: 35 

Value for ISO 13399: 1 

5.6.4 Supplier code 

The supplier code for a standard document shall consist of the concatenation of the supplier code, with a 
syntax specified in ISO 13584-26, followed a slash ('/') followed by the standard number encoded as specified 
in subclauses 5.1 or 5.2 of ISO 13584-26. 

EXAMPLE The supplier code for the first edition of ISO 13399-2 is: 112/1///13399_2_1 

5.6.5 Identification of a class specified in another dictionary 

The identification for a class specified in other dictionary shall consist of the concatenation of the supplier 
code for the external dictionary and the identification code for the class.  

EXAMPLE The identification of the externally threaded component class defined in ISO 13584-511 is: 
112/1///13584_511_1.P511AAA004. 

5.6.6 Identification of a property of a class specified in another dictionary 

The identification for a property of a class specified in other dictionary shall consist of the concatenation of the 
supplier code for the external dictionary, the identification code for the class and the identification code for the 
property. 

EXAMPLE The identification of the Nominal diameter for the externally threaded component class in 
ISO 13584-511 is: 112/1///13584_511_1.P511AAA004.P511BAA118. 
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Annex A 
(normative) 

 
Information object registration 

In order to provide for unambiguous identification of an information object in an open system, the object 
identifier: 

{iso technical specification 13399 part (100) version (2)} 

is assigned to this part of ISO 13399. The meaning of this value is defined in ISO/IEC 8824-1 and is described 
in ISO 13584-1. 
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Annex B 
(informative) 

 
Experience of developing a reference dictionary for ISO 13399 

 

Figure B.1 — Project to develop a reference dictionary for ISO 13399 

B.1 Introduction 

The contents of this Annex provide a narrative account of the experience of developing the reference 
dictionary for ISO 13399. It is similar to the account included in the compilation of experiences of the 
development of dictionaries conforming to ISO 13584 published by ISO/IEC JWG1 [2]. Figure B.1 summarises 
the main actions for the whole project. 

The reasons for the development were: 

⎯ cutting tools with defined cutting edges have become more complex with multiple replaceable inserts to 
perform the cutting operation; 

⎯ the use of cutting tools has become more adaptable following the changes in design of machine tools 
able to use the same tool for many different operations; 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TS 13

39
9-1

00
:20

08

https://standardsiso.com/api/?name=6d7fec66aeae07833cf3d89f2e298639


ISO/TS 13399-100:2008(E) 

28  © ISO 2008 – All rights reserved
 

⎯ the existing ISO standard, ISO 3002, only defined cutting tools with a brazed cutting items for single 
operations; 

⎯ the reference system in the ISO 3002 was not adequate to define all the properties of all the components 
of a modern cutting tool (see Figure 1); 

⎯ customers are increasingly requiring that cutting tool data should be supplied in computer processable 
form and the suppliers need to have one method for supplying this data to reduce their costs and 
complexity; 

⎯ the main method of supplying data for modern cutting tool components and assemblies is intended to be 
the information model of ISO 13399-1; 

⎯ the PLIB dictionary of classes and properties for cutting tools was therefore developed as a separate part 
of the ISO 13399 to provide the data dictionary for the information model and enable the dictionary to be 
updated with new developments and new requirements in the future; 

⎯ many property names in the ISO TC29 standards for cutting tools did not have unambiguous definitions; 

⎯ the same property names were used for different concepts in the ISO TC29 standards in the domain of 
machine cutting tools. 

B.2 Determine the scope of the development project 

B.2.1 New dictionary 

The development project produced a new dictionary for the ISO 13399 and an entity relationship specified in 
ISO 13399-1. The main role of the dictionary was to support the entity relationship information model (the 
information model). The information model provides the resources to represent component parts of a modern 
cutting tool and the assembly of parts to form a complete tool. The information model also enables parts to be 
identified by using standardized labels from the dictionary or to be referred to by their aliases using the labels 
used by particular companies. 

The main activities in the development of the dictionary were therefore to develop the classification of items 
within the domain of machine cutting tools and to define the properties of the classes.  

The scope of the domain is indicated in Figure 1. A modern cutting tool is an assembly of four main parts: 

⎯ cutting item – removes material from the work piece by a shearing action at defined cutting edges; 

⎯ tool item – supports the cutting item or items in the cutting operation; 

⎯ adaptive item – provides the connection between the tool item and the machine tool; 

⎯ assembly item – provides the forces to hold the cutting on the tool item. 

The cutting item may be a detachable insert capable of being repositioned to bring different cutting edges into 
use, or be permanently attached by a brazed joint, or be part of a solid tool. These four parts were the starting 
basis for the classification. 

The convention adapted for the scope was that the classes and their properties applied to the 'tool in the hand'. 
The alternative convention is for the 'tool in use'. The 'tool in use' convention will require additional classes 
and properties which will be the subject of a subsequent project. 
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B.2.2 Select the project team 

The selection of the project team is an important requirement of the development and depends on the scope 
of the project. The project team should always include domain experts and information modellers. The 
ISO 13399 project did not include marketing experts or software developers. While these omissions could be 
justified at the earlier phases, once the development reached the point where the technical outcome was clear, 
the extension of the scope of the project team to include marketing and software experts would have been 
valuable. 

The role of the domain experts was to input their knowledge from their companies' products but to generalize 
them to a neutral representation that could be applicable to all products in the cutting tool industry. The 
domain experts were also familiar with the previous ISO standards (ISO 3002, 5608, 5609, etc.) in this domain 
and what is now needed as a result of new developments in the technology of cutting tools. 

The role of the information modellers in the earliest stages was to develop the information model to represent 
all the structural capabilities for cutting tools determined by the domain experts and illustrated in Figure 1. 
When the need to develop a reference dictionary for the terminology and properties was identified, the roles of 
the information modellers were: to interpret the ISO 13584 standard for application to cutting tools, ensure that 
the requirements of the domain experts could be met by the provisions of this standard and to integrate the 
operation of the information model and the reference dictionary. It is important that the information modellers 
were conversant with the development of the ISO 13584 and ISO 10303 and aware of any changes that have 
occurred or are planned. This required an active liaison with the WG2 and WG3 of ISO TC184/SC4. 

If software developers are included in the Project Team then their role would be to anticipate what the 
implementation issues could be and to input new ideas into the functionality of software that would use the 
standard. 

If marketing experts are included in the Project Team then their role would be to provide a bridge between the 
needs of customers and the developers of the standard and to input information on new product types and 
new applications to extend the scope of the standard. 

B.2.3 Acquire supporting software 

The creation of a PLIB dictionary requires software to support the development activities. The software 
needed to support the development of the dictionary for ISO 13399 was: 

⎯ an editor conforming to ISO 13584 – for the compilation of the dictionary; 

⎯ ISO STD2 Template - for the production of the standard documents; 

⎯ software to convert the dictionary file to a printable version; 

⎯ CAD software to create the diagrams to support the definitions of properties; 

⎯ a database to provide a searchable record of the content and provide checks against duplication of 
names, etc.; 

⎯ spreadsheet software to provide complete lists of classes and properties and their association with 
illustrations. 

It was necessary to train the members of the Project Team in the use of the software that was appropriate to 
their roles. 

B.2.4 Establish liaisons 

ISO TC29 was the committee responsible for the ISO 13399 and an official liaison was established between 
ISO TC29 and ISO TC184/SC4. This relationship was essential to provide access to the latest developments 
in the technology and standards for product data representation. 
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B.3 Information model for the reference dictionary 

The PLIB information model used for this project was ISO 13584-25. This model was further constrained to 
limit the meaning of the data types used in the dictionary: 

⎯ the classes used were item classes and feature classes only; 

⎯ some of the data types were constrained to use only a limited number of data formats. 

The scope and constraints on the model were described in ISO/TS 13399-100 by adopting the diagrammatic 
presentation methods used in IEC 61360-1. 

The domain experts were provided with some training in the use of the ISO 13584 by using the PLIB Editor 
software. It was not necessary to refer directly to the information model for the dictionary. The domain experts 
soon understood the principles of the development and were very comfortable with compiling the dictionary by 
using the PLIB editor software. 

B.4 Development of the classification of items and features 

B.4.1 Main classes 

The main sections of the classification were initially identified as the components in Figure 1: 

⎯ cutting items – the portion of the cutting tool in contact with the workpiece; 

⎯ tool items – the assembly that is the support for the cutting item; 

⎯ adaptive items – the components that connect the tool item to the machine tool; 

⎯ accessory items – items that hold the cutting item to the tool item and items that are used to create the 
assembly. 

The root class was an item class and the main classes were either item classes or feature classes, where a 
feature was an aspect of an item class that could not exist in isolation. Every effort was made to keep the 
classification with as few subsidiary levels as possible and to avoid information modelling in the classification. 
The use of feature classes simplified a minimised the levels and the complexity of subsidiary classes. The 
classification of cutting tool items may include several views (functional, geometric, etc.) and the use of 
feature classes was critical to resolve the classification. 

As the development of the dictionary proceeded, changes to this initial division needed to be made. Accessory 
items were restricted to assembly items to hold the cutting item in place on the tool item; 

Further main classes were identified as: 

⎯ reference systems to provide a coordinate axis system for the definition of angles and lengths; 

⎯ classes that were common to several of the original sections; 

⎯ classes of connection systems. 

B.4.2 Reference to other dictionaries 

As the dictionary neared to completion, it was realised that two of the classes in the ISO 13399 were the same 
concepts as classes in the ISO 13584-511: 

⎯ threaded fasteners as a subclass in the assembly item class; 

⎯ thread as a common feature of several classes. 
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The class of externally threaded item was copied from the Part 511 and was defined as an 
item_class_case_of in the ISO 13399. Then a reference was made from the ISO 13399 to the class with the 
same name in the ISO 13584-511. The properties for this class in the ISO 13399 were accessed from the 
ISO 13584-511 by use of the 'Add dictionary' function in the PLIB Editor. By this means the contents of the 
externally threaded item class from the Part 511 are known to the dictionary in ISO 13399. There are some 
special threaded fasteners particular to the assembly of cutting tools that are not standardized in the sources 
from which the Part 511 is derived. These special items were created as subclasses of externally threaded 
item in the ISO 13399. The illustrations of the reference to externally threaded item are shown in Figures B.4 
and B.5. 

Thread, as a feature of an object, is a common feature of several items in the domain of ISO 13399 and so it 
was made a feature class with no superclass, other than the root class. Care was taken to ensure that the 
properties of thread did not include any properties related to the cutting of the thread, which are properties of 
some types of cutting item. The feature class of thread in the Part 511 did not include all the types of thread 
and all the properties of a thread that were thought to be necessary for the ISO 13399. Cooperation with the 
developers of the Part 511 was therefore established to extend the Part 511 to meet the requirements of the 
ISO 13399 and when this is completed the reference can be made from the ISO 13399 to the ISO 13584-511 
in the same manner as for the externally threaded item. 

B.4.3 Feature classes 

ISO 13584 allows for the classification of the features of an object, where a feature can be defined as a class 
of object that cannot exist in isolation. For example, a cutting edge is a feature of a cutting item. This aspect of 
the classification is needed to avoid repetition, e.g. to avoid having to define a subclass of cutting edge for 
every class of cutting item. It is also needed to be able to assign properties to a feature as a class. 

In the ISO 13399, the association between an object and a feature was made by assigning a property to the 
item class that indicates by its value whether the object possesses the feature. The data type for this kind of 
property was Boolean. For example, a cutting item may or may not have a chip breaker as part of its design. 
The Boolean property 'chip breaker property' was made applicable to the cutting item class and the value of 
the property will indicate whether or not an instance of a cutting item has a chip breaker. The properties of the 
chip breaker itself are then made applicable to the chip breaker feature class. 

However, the ISO 13584 does not provide the means to identify the item class of which the feature class is a 
part: only the forward association can be identified by the method described above. The correct association 
between a feature and the object of which is a part would have to be achieved in a software implementation of 
the dictionary. 

B.4.4 Assign class names 

Class names were devised by the domain experts based on common industrial practice where possible. 
Differences between the class names used for the same concept in the companies that participated in the 
Project Team were resolved by choosing one of the alternatives, or by choosing an existing ISO name, or by 
devising new names for use in ISO 13399. The convention adopted for long names in the dictionary was to 
use only lower case letters with no joining character between multiple words. Where groups of classes were 
associated with an aspect of a cutting tool, the names were devised with common elements to identify the 
association. 

The convention adopted for short names was to use lower case letters in a truncated form of the long name. 
The compilation of the classes in a data base was used to verify that there was no repetition of names or short 
names. 

B.4.5 Assign definitions 

Definitions were derived from other ISO standards wherever possible and in these cases the source was 
identified. However, much of the content of the dictionary was new material that needed original definitions. 
Whenever it was possible, a diagram was produced to support the definition. 
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B.4.6 Assign identification code 

The assignation of an identification code to a class is a fundamental feature of the PLIB method. For the 
ISO 13399 each identification code was a random number that was generated by the editor software. The 
benefit was to assign no meaning to the code so that the position of a class could be changed if it was 
necessary to change the classification as the dictionary developed. 

B.4.7 Assign applicable properties 

Properties were selected from the list of visible properties (see 8) to be applicable to the appropriate level of 
the classification. This was the important contribution from the domain experts and also resulted in changes to 
the classification to reflect the grouping of classes and their properties.  

B.4.8 Examples of the classification 

A high level view of the classification in ISO 13399 is shown in Figure B.2. Notice that there is an additional 
library from the ISO 13584-511. 

 

Figure B.2 — Example of the classification in the ISO 13399 dictionary 

The section of the classification that defines the reference systems for modern cutting tools is shown in 
Figure B.3. 
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Figure B.3 —Classification of reference systems 

The examples of the use of another dictionary as a reference are provided in Figure B.4 and Figure B.5. 
Figure B.4 shows the references to the ISO 13584-511 in the list of applicable properties for externally 
threaded component in the ISO 13399. Figure B.5 shows the properties from the ISO 13584-511 applied to 
the externally threaded fastener component in the ISO 13399. Notice how in Figure B.5 the Code value of the 
highlighted property in the lower part of the screen is not the same type as the Code values in the ISO 13399. 
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Figure B.4 — Example of the references to ISO 13584-511 for the applicable properties 
of the externally threaded fastener component 
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Figure B.5 — Example of the use of the applicable properties defined in ISO 13584-511 for the 
externally threaded fastener component in ISO 13399 

B.5 Visible properties 

The development of the list of visible properties was the largest part of the development process. The 
companies in the development team provided lists of properties from their company data bases and a great 
effort was made either to harmonise the names or to create independent names and derive rigorous 
definitions. The concepts enshrined in the definitions were regarded as the most important aspects of the 
properties with the names acting as labels for the definitions. The properties chosen for representation in the 
dictionary were restricted to the properties that are commonly described in the tool company catalogues. 
Properties that related to the design or the manufacture of the tools were not included. 

B.5.1 Name scope of identification codes 

All the visible properties were created at the root level of the dictionary and were assigned identification codes 
that were generated at random by the editor software. This had the advantage that the assignment of 
applicable properties could be made at any level in the classification. 

B.5.2 Assignment of property names 

The convention adopted for long names in the dictionary was to use only lower case letters with no joining 
character between multiple words. Where groups of properties were associated with an aspect of a cutting 
tool, the names were devised with common elements to identify the association. 
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The usual convention adopted for short names was to use lower case letters in a truncated form of the long 
name. In some cases the short name was derived from the common industry symbol for the property. A 
compilation of the properties names in a data base was used to verify that there was no repetition of short 
names. 

B.5.3 Assignment of property symbols 

Property symbols were copies of the short name in upper case symbols. The data base was used to ensure 
that there was no repetition of symbols.  

B.5.4 Development of property definitions 

The development of definitions was a joint effort between the domain experts and the information modellers. 
All the definitions were in British English and so it was helpful to have a native English speaker as part of the 
development team. Definitions were derived from existing ISO standards where they existed but much of the 
content was new and original definitions had to be derived in most cases. The large number of dimensional 
properties made it essential to define a geometrical reference system (see ISO 13399-50) before the definition 
of dimensional properties could be achieved. 

It was necessary to review and revise definitions several times in cases where the concept described was 
particularly complex or it was necessary to relate definitions to other properties that came later in the 
development process. 

B.5.5 Assignment of diagrams to the property definitions 

A definition of a geometrical property in the ISO 13399 was supported by a diagram where appropriate. Each 
diagram could illustrate several properties but the limitations of the ISO 13584 standard require that each 
property reference has a reference to a separate diagram. This multiplies the number of diagrams that are 
included in the dictionary. The diagrams were developed in industry standard CAD systems and then 
converted to the JPEG format for inclusion in the dictionary. A master list of diagrams was compiled as a 
spreadsheet to show their associations with applicable properties, classes and reference systems. 

B.5.6 Identify data type, unit name and synonyms 

For each property a data type was identified and a unit string was assigned if the data type was a real value. 
In a few cases synonyms were identified where industrial practice required them but the number of synonyms 
was kept to a low level. 

B.6 Checking the records 

Spread sheets were used to display the whole content of the dictionary in order to check for any missing items 
in each record. The content of the dictionary was converted into a form that could be displayed in a 
spreadsheet by using the software for producing a printable version. The formatted printed version was also a 
valuable aid in checking for errors, discrepancies and inconsistencies. 

B.7 Prototype implementation 

The purpose of the dictionary was to provide the terminology for use by the entity relationship model in 
ISO 13399-1. A prototype implementation of the information model in ISO 13399-1 was therefore created test 
its capability for aliasing, assembly and mating of components, documents and effectivity, and to demonstrate 
that the information model could make a correct reference to the relevant section of the dictionary for cutting 
items. 

B.8 Producing the standard documents 

The dictionary was developed as single data file that contained all the classes and their properties. However it 
was decided to publish the dictionary in sections in a series of documents to achieve a manageable 
compilation of the contents in a form that would be understandable by a tool engineer without the need for 
specialist software. The parts were conceived as Technical Specifications with a shorter ballot process and 
with the capability for more frequent revision. 
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The standard documents of ISO 13399 describe the main divisions of the classification and their properties as 
in: 

⎯ Part 2 – Reference dictionary for cutting items; 

⎯ Part 3 – Reference dictionary for tool items; 

⎯ Part 4 – Reference dictionary for adaptive items; 

⎯ Part 5 – Reference dictionary for assembly items; 

⎯ Part 50 – Reference dictionary for reference systems and common concepts; 

⎯ Part 60 – Reference dictionary for connection systems; 

⎯ Part 100 – Definitions, principles and methods for reference dictionaries. 

All these documents were produced by using the ISO template STD2. The sections of the dictionary were 
isolated from the complete file and the contents of a section were converted into a printable form. The classes 
and their applicable properties were published as one Annex and the details of the properties and the classes 
to which they applied were published as another Annex. Diagrams to illustrate the properties were published 
in a series of Annexes and reference to the diagram that illustrated a property was made in the description of 
the relevant property. 

Part 100 was a specification of how the ISO 13584 was constrained for the purpose of the dictionary. The 
method adopted for describing the implementation of the ISO 13584 was based on the approach in 
IEC 61360-1, using simple diagrams to describe the information model and formal text to define the 
constraints. 

There is a risk in publishing the parts in stages because later developments may have an impact on 
information already published. Part 2 was regarded as complete and Part 100 was independent of the others 
and so both these parts were published first. There was a strong interaction between Parts 3, 4, 50 and 60 
and so these parts were developed and published together. Part 5 was less dependent on the other parts and 
so was published last. 

B.9 Expenditure of effort 

The production of the dictionary for the ISO 13399 was a major effort. The project involved the two largest 
manufacturers of cutting tools and has taken approximately 5 years. In that time there were approximately four 
meetings per year of the full project team of usually 6 persons, each lasting for two weeks. In addition, there 
were many man months of individual efforts between the meetings in order to produce the standard 
documents and the drawings to illustrate the property definitions. The effort in the regular meetings amounted 
to approximately 5 man years and the associated individual efforts approximately doubled that to achieve a 
total of approximately 10 man years of effort. 

B.10 Conclusions 

The production of the dictionary in ISO 13399 was more a research project than a development project. There 
was almost no information available at the start of the project about how to proceed with this task. There was 
also no knowledge of the information technology by the domain engineers and there was only one other 
dictionary that could be used as a partial guide. The progress was therefore one of experimentation in the 
early stages until confidence could be gained and the process could become quicker. The result is however 
unique in the domain of machine cutting tools and some aspects are also unique within the field of product 
data technology.  

The main features of the dictionary are suggested to be: 

⎯ a single coordinate reference system that applies to all components of the cutting tool from the workpiece 
to the machine tool; 
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⎯ a capability to define, with respect to this coordinate system, all the components of a modern cutting tool 
and all the properties that are commonly available in tool catalogues; 

⎯ a capability to support the entity relationship model of ISO 13399-1 with terms and their definitions; 

⎯ an association of the visible properties with the root class of the dictionary; 

⎯ the use of random number strings as the identification codes for classes and properties; 

⎯ the use of item classes and feature classes to simplify the classification; 

the use of references to another dictionary to access the concepts that are held in common between the two 
dictionaries. 
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Annex C 
(informative) 

 
The illustration of classes and properties 

 
 

Figure C.1 — Summary of the requirements for an illustration 

C.1 Introduction 

This Annex provides advice on the creation of diagrams to illustrate properties and classes in the ISO 13399. 

Illustrations should be provided to supplement the definitions of classes and properties in the dictionary 
wherever this is possible. The amount of detail in these illustrations should be sufficient to show the properties 
associated with an item or a feature but should not show values of dimensions and other details that would 
enable the manufacture of a part. 

C.2 Layer structure 

The diagrams to illustrate properties and classes in ISO 13399 have been constructed in a CAD system with 
the specifications of the lines as shown in Table C.1. 
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Table C.1 — Specifications of lines used for diagrams in ISO 13399 

Layer identifier Colour Line type Line width Applications 

1 cyan continuous 0.5 mm visible contours 

2 white continuous 0.25 mm dimensions, 
threads, broken 
lines 

3 red hidden 0.35 mm hidden contours 

Layer identifier Colour Line type Line width Applications 

4 yellow centre line 0.25 mm centre lines 

SK6 blue continuous 0.25 mm hatches 

 

C.3 Text definitions 

For illustrations that are not to be reduced in size the text should have the following attributes: 

⎯ Text style – simplex 

⎯ Text height – 3.5 mm 

For illustrations that can be reduced in size the text should have the following attributes: 

⎯ Text style – simplex 

⎯ Text height – 5 mm 

C.4 Dimensions 

Dimensions should be readable horizontally. 

Values of the dimensions of properties created by the CAD system should be replaced by the relevant symbol 
of the property. 

If only one side of a dimension is to be shown then the other side of the dimensional construct should be 
removed. 

C.5 Views 

Views will be arranged in accordance with the ISO-E (first angle) projection. 

C.6 Property identification 

Properties should be identified by the symbol for the property as specified in the dictionary. The text for the 
symbol shall be in upper case. 
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