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1.0
Introduction to this document

1.1
How this document will be used

It is expected that this document will be used in two ways:

1. This document is a specification for the definition of a Common Information Structure (CIS).  The CIS will provide the techniques, conventions and methods for the translation and transformation of information across a managed interface by ensuring consistence in the semantics, pragmatics and syntax of the information

2. In that the basis of CIS is the definition of a meta-model of data types, it is expected that the CIS will be used in the specification of protocol neutral modeling. 

1.2
Document structure

This document is structured in two main parts with seven major sections.  The first part (Sections 1, 2, and 3) is considered informative and provides information to allow the reader to understand the more detailed requirement model to follow.  The second part (Sections 4, 5 and 6) is considered normative and contains the business requirement model relative to the business agreement.  The following reflects what you will find in each section:

Section 1
Introduces the document

Section 2
States the business objectives that are driving the need for this specification and the business requirements that must be met.

Section 3
Establishes the scope of this specification.

Section 4
CIS Modeling Elements

Appendix A
References.

Appendix B
Responses to comments and issues raised during reviews.

1.3
Key terms and Acronyms used in this document

CIS 
Common Information Model

UML
Unified Modeling Language

Dialect
A version of an interface specification that delineates the nuances in syntax and/or semantics.

Information Structure 
A defined organization of information elements. This structure is not constrained to be sequential in nature but may a hierarchical structure. 

Lexicon  
A set of syntactic, atomic lexical components (data elements in this usage), and synchronic properties for the generation of hierarchical semantic structures. Usage of lexical indices can transform these structures from structure to another.
2. Business objectives

This section describes the business problem to be solved, and provides a high-level view of the requirements to be satisfied through common information structures.  It is intended to make clear why investment in such a common information structure is beneficial, and how each stakeholder should expect to benefit.

2.1
Introduction to the Problem Statement

Originally envisioned as a module in the Common Interconnect Gateway Platform (CIGP) architecture, the CIS is implementation independent, and will never be implemented as a CIGP component.  However, the CIS will nevertheless contain necessary and sufficient information for implementation.  In the CIGP example, any service provider (SP) or service customer (SC) that plans to implement the CIGP to its TMN application(s) would first map its application transaction(s) or interface file(s) to the CIS.  The CIS would serve as the framework to unilaterally capture all the required interface information regardless of protocol or information type and syntax, and map it to the protocol-neutral CIS.  Once mapped to the CIS, the interface information required by the SP or SC would never need to be mapped again to any interfacing SC or SP.  Of course, extended mapping to the CIS would be required as the interface information evolves.

2.2
Current environment

The current environment is heavily reliant upon manual interactions between service providers to determine the structure of the information being defined and exchanged across interfaces:

· Lack of consistency of specification

· Lack of visibility of atomic data definition

· Excessive complexity 

2.3
Business Need

The need for the CIS is not peculiar to the TM Forum.  Work in Open-EDI in ISO/IEC and the UN/ECE has separated the reference model framework for Open-EDI standards into two parallel areas, referred to as the Business Operational View (BOV) and the Functional Services View (FSV)
.  The protocol-neutral business and information agreements and the enabling technologies to implement solutions are precisely analogous to the Open-EDI BOV and FSV.  The CIS represents the boundary between the BOV and the FSV.  In other words the business and information agreement deliverables of the TM Forum will yield fully specified, protocol-neutral interface descriptions ready for implementation.  There is strong indication that the ITU-T and the SONET Information Forum as well as other standards bodies and forums will benefit from TM Forum leadership in specifying the Common Information Structure. 

2.4
Summary of Business Problem Statement

· Currently, the specification of information across internal and external interfaces is accomplished using technology and implementation biased notations. This limits and increases the difficulty in the transforming one information structure to another without loses in semantics.

·  Most information structuring notations are linear and sequential in nature requiring spatial and positional constraints. 

· The translation from one structure and format to another requires specialized and propriety implementations.

2.5
Expected beneficiaries

Service providers will benefit from a common information structure, since it will alleviate the need to translate individual vendor’s formats into a common format, and will result in:

· fewer errors

· constituency of semantics

· lower costs

2.6 Requirement Statements

Requirement:
{CIS II.1} The Common Information Structure provides for the definition of the restructuring of information between information formats.

Requirement:
{CIS II.2} The Common Information Structure shall accommodate the definition of optional information structures.

Requirement: 
{CIS II.3} The Common Information Structures shall permit arbitrary extensions of information in order to allow the processing of unrecognized information structures.

Requirement:
{CIS II.4} The CIS should permit the identification of Information Structure and interface dialects. 

Requirement:
{CIS II.5} The CIS should permit the use of an Information Structure Lexicon

Requirement:
{CIS II.6} The information representation must be machine & architecture independent.

Requirement:
{CIS II.7} The CIS shall provide for the definition of a ASN.1 Meta-model extension.

Requirement:
{CIS II.8} The information representation should be able to represent complex information structures.

Requirement:
{CIS II.9} The information structures should be concisely and explicitly describable.

Requirement:
{CIS II.10} The information structure’s computational and space efficiency are only secondary.

Requirement:
{CIS II.11} The CIS should provide for self-describing information structures. 

Requirement:
{CIS II.12} The CIS shall support "user defined" data types based on defined primitives. 

Requirement: 
{CIS I.13} The CIS should support hierarchical semantic structures.
3.0 High Level Description of the CIS

Overview

The CIS provides for the definition of the information structures exchanged across interfaces. The CIS also enables translation technologies used for the restructuring of information from a common information definition to other propriety formats and structures.

The CIS provides for the specification of a meta-model that defines the atomic elements for information modeling. This meta-model is used to define the information structures. 

ASN.1 is a language that has been used to describe structured information, which is intended to be conveyed across an interface. Also, ASN.1 has been standardized internationally.

The CIS meta-model modeling elements will be based on UML and ASN.1.

CIS Architectural Model
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4.0 CIS Modeling elements 

Basics of CIS 

Types and Values 

The fundamental concepts of ASN.1 and hence the CIS are the inter-related notions of type and value. A type is a (non-empty) set of values, and represents a potential for conveying information. Only values are actually conveyed, but their type governs the domain of possibilities. It is by selecting one particular value of the type, rather than the others, that the sender of a message conveys information. 

Subtypes 

Frequently the designer intends only some subset of the values of an ASN.1 type to be valid in some situation. For instance, in conveying a measure of humidity as a percentage, only numbers in the range 0 to 100 are valid, or when conveying a postal code only strings with certain characters and whose length falls within a certain range are to be permitted. Perhaps when some protocol message is used in a certain context, the optional checksum field is to be absent. 

These are all examples of constraints which can be expressed by defining a subtype of a suitable parent type. This is done by appending to the notation for the parent a suitable subtype specification. The result is itself a type and can be used anywhere a type is allowed. (Thus a subtype specification can also be applied to a subtype, in which case it may serve to further reduce the set of values). 

Names 

Several categories of objects in the CIS have names by which they can be referenced.

The first character in a name must be a letter. The case of the letters in a name is significant. 

In fact the case of the initial letter is of special significance, as type references (and also module references, see below) must start with an upper-case letter, while value references and identifiers must start with a lower-case letter. It is not a good idea, however, to use two or more names which differ only by the case of some of their letters. 

Modules 

A module is a named collection of definitions of types and values. A module help group a set of related common information structures and provide a mechanism for identifying the dialect of a particular interface.

StereotypeS

Each CIS information construct is derived from an ASN.1 UML meta-model stereotype. A stereotype is a UML semantic construct that allows for the extension of UML base metaclasses. The stereotype can be used to add properties or defined constraints to the base class. For example, the stereotype <<CIS Integer>> extends the base metaclass ‘integer’ with the property tag constrained to a value of ‘UNIVERSAL 2’.  In that several UML primitives have the same name as ASN.1 primitives, which are considered to global, all CIS stereotypes will be prepended with the word CIS<space>.

CIS Basic Elements

Type Definitions
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The type definitions of the CIS are derived from the Data Types Package defined in the UML 1.1 specification. See the Class Diagram
 below.

Figure 1 - UML Data Type Package

Basic Element Types

The following diagram and subsequent paragraphs define the set of basic modeling elements. 
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Figure 2 - CIS Package

BitString

A " BitString" is a simple type whose distinguished values are an ordered sequence of zero, one or more bits.
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Stereotype Definition

The BitString data element is defined by stereotype << CIS BITSTRING > >

The stereotype << CIS BITSTRING >> is an extension the UML metaclass:  <<primitive>>.

Properties and constraints:

· Tag

           Constraint 

Tag = UNIVERSAL 3

Boolean

A " Boolean" is A simple type with two distinguished values.
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Figure 4 - CIS Boolean

Stereotype Definition

The Boolean data element is defined by stereotype << CIS BOOLEAN
 > >

The stereotype << CIS BOOLEAN >> is an extension the UML metaclass:  <<enumeration>>.

Properties and constraints:

· Tag

Constraint

            Tag = UNIVERSAL 3

Value = ( true | false )

CharacterString
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A " CharacterString " is a simple type whose values are strings of characters from some defined character set.

Figure 5 - CIS Character String

Stereotype Definition

The Boolean data element is defined by stereotype << Character String> >

The stereotype << Character String >> is an extension the UML metaclass:  <<primitive>>.

Properties and constraints:

· Tag

· Character Set

Constraint 

Tag = UNIVERSAL 18..22,25..30

Choice

" Choice " elements are types defined by referencing a list of distinct types; each value of the choice type is derived from the value of one of the component types.
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Stereotype Definition

The Choice data element is defined by stereotype << CHOICE > >

The stereotype << CHOICE >> is an extension the UML metaclass:  <<Enumeration>>.

Properties and constraints:

· Tag

Constraint 


Tag = UNIVERSAL 101

CIS Enumeration

A " Enumeration " is a simple type whose values are given distinct identifiers as part of the type notation, called EnumerationLiterals.
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An EnumerationLiteral defines an atom (i.e., with no relevant substructure) that but can be

compared for equality.

Figure 7 - CIS Enumeration
Stereotype Definition

The Enumeration metadata element is defined by stereotype << CIS Enumeration > >

The stereotype << CIS Enumeration >> is an extension the UML metaclass:  <<Enumeration>>.

Properties and constraints:
· Tag

Constraint 


Tag = UNIVERSAL 10

CIS Integer

A " Integer " is a simple type with distinguished values, which are the positive and negative whole numbers, including zero (as a single value).


Figure 8 - CIS INTEGER

Stereotype Definition

The Integer metadata element is defined by stereotype << CIS INTEGER > >

The stereotype << CIS INTEGER >> is an extension the UML metaclass:  << Integer >>.

Properties and constraints:

· Tag

Constraint 

Tag = UNIVERSAL 2

Null

A " Null " type is a simple type consisting of a single value, also called null.

Figure 9 - CIS NULL

Stereotype Definition

The Null metadata element is defined by stereotype << CIS NULL > >

The stereotype << CIS NULL >> is an extension the UML metaclass:  << Enumeratation >> with a single EnumerationLiteral element whose value is null.

Properties and constraints:

· Tag

Constraint 

Tag = UNIVERSAL 5

Enumeration->EnumerationLiteral.name = null

ObjectIdentifier

A " ObjectIdentifier " is a simple type whose distinguished values are the set of object.

Stereotype Definition

The ObjectIdentifier metadata element is defined by stereotype << OBJECT IDENTIFER > >

The stereotype << OBJECT IDENTIFER >> is an extension the UML metaclass:  << Enumeratation >> where a list of EnumerationLiteral elements whose values are <<OBJECT IDENTIFIER>>.

Properties and constraints:

· Tag

Constraint 


Tag = UNIVERSAL 6

Real

A " Real " simple type whose distinguished values (specified in clause 18) are members of the set of real numbers.

Figure 10 - CIS Real

Stereotype Definition

The Real metadata element is defined by stereotype << CIS REAL > >

The stereotype << CIS REAL >> is an extension the UML metaclass:  << primitive >>.

Properties and constraints:

· Tag

Constraint 

Tag = UNIVERSAL 9

Sequence 

A " Sequence " is a simple type defined by referencing an ordered list of types (some of which may be declared to be optional); each value of the sequence type is an ordered list of values, one from each component type.


Figure 11 - CIS Sequence

Stereotype Definition

The “Sequence” metadata element is defined by stereotype << Sequence > >

The stereotype << Sequence >> is an extension the UML metaclass:  << Enumeration >>.

Properties and constraints:

· Tag

Constraint 

Tag = UNIVERSAL 16

Sequence Of 

A " Sequence Of " is a complex type defined by referencing a single component type; each value in the sequence-of type is an ordered list of zero, one or more values of the component type.


Figure 12 - CIS SEQUENCE OF

Stereotype Definition

The SequenceOf metadata element is defined by stereotype <<CIS Sequence Of   > > The stereotype << CIS Sequence Of   >> is an extension the metaclass:  << Sequence   >>.

Properties and constraints:

· Type

Constraint 

Set

A " Set " is a type defined by referencing a fixed, unordered, list of distinct types (some of which may be declared to be optional); each value in the set type is an unordered list of values, one from each of the component types.

NOTE – Where a component type is declared to be optional, the new type need not contain a value of that component type.

Figure 13 - CIS SET

Stereotype Definition

The Set metadata element is defined by stereotype << CIS SET > >

The stereotype << CIS SET >> is an extension the UML metaclass:  << structure >>.

Properties and constraints:

· Tag

Constraint 

Tag = UNIVERSAL 17

SetOf

A " SetOf" is a complex type defined by referencing a single component type of type: set; each value in the set-of type is an unordered list of zero, one or more values of the component type.

Figure 14 - CIS SETOF
Stereotype Definition

The SetOf metadata element is defined by stereotype << CIS SETOF > >

The stereotype << CIS SETOF >> is an extension the CIS metaclass:  << CIS SET >> .

Properties and constraints:

· Type

Constraint 

Tag = UNIVERSAL 17

Useful Types

The following section defines the meta-models for a subset of the ASN.1 useful types.

BMPString 

BMPString is a subtype of UniversalString that models the Basic Multilingual Plane of ISO/IEC 10646-1. 

Figure 15  - CIS BMPString

Stereotype Definition

The BMPString metadata element is defined by stereotype << CIS BMPSTRING> >

The stereotype << CIS BMPSTRING >> is an extension the CIS metaclass:  << CIS CHARACTERSTRING >> .

Properties and constraints:

Constraint 

Tag = UNIVERSAL 30

CharacterSet = Basic Multilingual Plane

GeneralizedTime

The GeneralizedTime is subtype of  “VisibleString" of values representing and restricted to

a) a calendar date, which is a string representing the calendar date, 

(a four-digit representation of the year, a two-digit representation of the month and a two-digit representation of the day)

b) a time of day, to any of the precisions defined in ISO 8601 followed by a string representing the time of day, as specified in ISO 8601, without separators other than decimal comma or decimal period (as provided for in ISO 8601), and with no terminating Z (as provided for in ISO 8601); 

c)
the local time differential factor as defined in ISO 8601.

Figure 16 - Generalized Time

Stereotype Definition

The GeneralizedTime metadata element is defined by stereotype << CIS GENERALIZEDTIME > >

The stereotype << CIS GENERALIZEDTIME >> is an extension the UML metaclass:  << time >> .

Properties and constraints:

· Date

· Time

· Local Time Differential

Constraint 

Tag = UNIVERSAL 24

GeneralString

The type “GeneralString” is defined to be all the defined sets in section G & C of the ISO International Register of Coded Character Sets (see ISO International Register of Coded Character Sets to be used with Escape Sequences) plus the space character and the delete character. 

Figure 17 - General String

Stereotype Definition

The GeneralString metadata element is defined by stereotype << CIS GENERALSTRING >>.

The stereotype << CIS GENERALSTRING >> is an extension the CIS metaclass:  << CIS CHARACTERSTRING >> .

Properties and constraints:

Constraint 

Tag = UNIVERSAL 27

CharacterSet = see above

GraphicString 

The type “GraphicString” is defined to be all the defined sets in section G of the ISO International Register of Coded Character Sets (see ISO International Register of Coded Character Sets to be used with Escape Sequences) plus the space character.

Stereotype Definition

The GraphicString metadata element is defined by stereotype << CIS GRAPHICSTRING>>.

The stereotype << CIS GRAPHICSTRING >> is an extension the CIS metaclass:  << CIS CHARACTERSTRING >> .

Properties and constraints:

Constraint 

Tag = UNIVERSAL 25

CharacterSet = see above
IA5String 

The type “IA5String” is defined to be reference 1 & 6 in the ISO International Register of Coded Character Sets (see ISO International Register of Coded Character Sets to be used with Escape Sequences) plus the space character and the delete character.

Figure 18 - CIS IA5String
Stereotype Definition

The IA5String metadata element is defined by stereotype << CIS IA5STRING> >

The stereotype << CIS IA5STRING >> is an extension the CIS metaclass:  << CIS CHARACTERSTRING >> .

Properties and constraints:

Constraint 

Tag = UNIVERSAL 22

CharacterSet = see above

NumericString


The type “NumericString” is a string comprised of the characters from the following set: (0, 1, 2, 3, 4, 5, 6, 7, 8, 9) plus the space character.

Figure 19 - CIS NumericString
Stereotype Dfinition

The NumericString metadata element is defined by stereotype << CIS NUMERICSTRING > >

The stereotype << CIS NUMERICSTRING >> is an extension the CIS metaclass:  << CIS CHARACTERSTRING >> .

Properties and constraints:

Constraint 

Tag = UNIVERSAL 18

CharacterSet = (0, 1, 2, 3, 4, 5, 6, 7, 8, 9,(space))

ObjectDescriptor 

The type “ObjectDescriptor “ consists of human-readable text that serves to describe an object. The text is not an unambiguous identification of the object, but identical text for different objects is intended to be uncommon. ObjectDescriptor is a subtype of CIS GeneralString .

Figure 20 - CIS ObjectDescriptor

Stereotype Definition

The ObjectDescriptor metadata element is defined by stereotype << CIS OBJECTDESCRIPTOR > >

The stereotype << CIS OBJECTDESCRIPTOR >> is an extension the CIS metaclass:  << CIS GRAPHICSTRING >> .

Properties and constraints:

· Description

Constraint 

Tag = UNIVERSAL 7

VisibleString 

The type “VisibleString” is defined to be reference 6 in the ISO International Register of Coded Character Sets (see ISO International Register of Coded Character Sets to be used with Escape Sequences) plus the space character. VisibleString is the same set of characters as ISO646String.

Figure 21 - CIS VisibleString

Stereotype Definition

The VisibleString metadata element is defined by stereotype << CIS VISIBLESTRING>>.

The stereotype << CIS VISIBLESTRING >> is an extension the CIS metaclass:  << CIS CHARACTERSTRING >> .

Properties and constraints:

Constraint 

Tag = UNIVERSAL 26

CharacterSet = see above

PrintableString

The  PrintableString type consists of characters from the following character set: 

Capital letters (A,B,…Z), Small letters (a,b,…z), Digits (0,1,…9), Space( ), Apostrophe (‘), Left  Parenthesis ‘(‘, Right Parenthesis ‘)‘, Plus sign (+), Comma (,), Hyphen (-), Period (.), Solidus (/), Colon (:), Equal sign (=), Question mark (?).

Figure 22 - CIS PrintableString

Stereotype Definition

The PrintableString metadata element is defined by stereotype << CIS PrintableString > >

The stereotype << CIS PrintableString >> is an extension the CIS metaclass:  << CIS CHARACTERSTRING >> .

Properties and constraints:

Constraint 

Tag = UNIVERSAL 19

CharacterSet = see above

TeletexString

The type “TeletexString” is defined to be references 6, 87, 102, 103, 106, 107, 126, 144, 150, 153, 156, 164, 165, 168  in the ISO International Register of Coded Character Sets (see ISO International Register of Coded Character Sets to be used with Escape Sequences) plus the space and delete character.

Figure 23 - CIS TeletexString

Stereotype Definition

The TeletexString metadata element is defined by stereotype << CIS telexstring >>

The stereotype << CIS telexstring >> is an extension the CIS metaclass:  << CIS CHARACTERSTRING >> .

Properties and constraints:

· Character Set

Constraint 

Tag = UNIVERSAL 20

CharacterSet = see above

UniversalString

The “UniversalString” is defined to be any of the characters allowed by ISO/IEC 10646-1.

Note: Use of this type without a constraint is deprecated, as conformance will generally be impractical.

Figure 24 - CIS UniversalString

Stereotype Definition

The UniversalString metadata element is defined by stereotype << CIS UNIVERSALSTRING >>.

The stereotype << CIS UNIVERSALSTRING >> is an extension the CIS metaclass:  << CIS CHARACTERSTRING >> .

Properties and constraints:
· Character Set

Constraint 

Tag = UNIVERSAL 28

Character Set = any subset of ISO/IEC 10646-1 including all characters.

VideotexString


The type “VideotexString” is defined to be 1, 13, 72, 73, 87, 89, 102, 108, 126, 128, 129, 144, 150, 153, 164, 165, 168 in the ISO International Register of Coded Character Sets (see ISO International Register of Coded Character Sets to be used with Escape Sequences) plus the space and delete character.

Figure 25 - CIS VideoTexString
Stereotype Definition

The VideotexString metadata element is defined by stereotype << CIS VideotexString >>

The stereotype << CIS VideotexString >> is an extension the CIS metaclass:  << CIS CHARACTERSTRING >> .

Properties and constraints:

Constraint 

Tag = UNIVERSAL 17

CharacterSet = see above.
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Appendix B:  Responses to Comments and Issues

Following is the response to several comments and issues that were raised during review process.

1) In that several stereotype definitions had the same name as some UML stereotypes and UML does not permit localized definitions of stereotypes, the keyword CIS is used to uniquely identify CIS defined stereotypes.

2) "Does UML provide for data typing to the extent we require?”

Response: UML 1.1 currently provides for a small set of primitive data types. It does not provide for some more complex structures that might arise in the definition of messages.  UML 1.3’s data types are being extended, but the extent is currently not know. Also, in order to support a couple of features and requirements, a couple of key properties (i.e. tag) were added to the stereotypes that are not part of the UML definition.

3) Shouldn't each requirement be measurable? How can one know if it is met? Specifically, requirements II.1, II.6, II.8, II.9, II.10 are not measurable. 

Response: YES, requirements should be measurable, or at least demonstrable. 


CIS II.1 can be tested or demonstrated by showing information structured in two different formats may be represented by the CIS and thus provide for the rules of marshalling from one to the other.


CIS II.6 is more difficult to demonstrate. To demonstrate this requirement, it must be shown that an information structure modeled by the CIS may be implemented as specified on more than one system and more than one architecture. 


CIS II.8 Complex information structures are defined to be information structures which composed of data elements which are comprised of more than one primitive data element. This requirement should be testable.


CIS II.9 In order to test this requirement, it must be shown that data structures implemented from the CIS model must not require any human interpretation in order to generate. 


CIS II.10 This requirement is a mandate regarding priorities of design. If a design element of the CIS Modeling Notation impacts computational and/or spatial efficiencies, this element is permissible when it supports other requirements.    

4) Section 4 appears under section 2 in the table of contents.

Response: Section 4 is incorrectly numbered. Corrected. 

5) Document needs page numbers.

Response: Corrected.

6) II.1 does this mean converting IDL to RMI to CORBA?

Response: The question relates to the translation of between Corba and Java, which is a technology issue. The CIS enables the definition of information irrespective of technologies. A closer analogy would be the case where a customer in one system might be defined to be comprised of a name, identification number and address. And in a second system, customer name, customer identification, street address, city reference and postal number are discrete information components. The CIS with its meta-modeling constructs would enable the definition of the mappings between the two systems. Part of this definition would include the definition of mappings between primitive and complex information structures.

7) What does II.3 mean, exactly?  Why and when would there exist "unrecognizable information structures"?

Response:   It is conceivable that as information is processed and exchanged between systems that not only the value of the information would change but also the structure of the information.  An example might be a billing record that initially contained only service and usage data.  As part of a down stream system a SLA reference is added to the billing record. This SLA refernece may only have meaning for system further down stream. In fact the current structure of the information may not even be defined in intermediate system interfaces and is simply carried with the record until a system which recognizes or need s the information.

8) II.4 what is an interface dialect?

Response:  An interface dialect is a version of an interface specification that delineates the nuances in syntax and/or semantics. The key here is that a dialect may be a subclass of a ‘super grammar’ that defines the common semantics of an interface and a dialect reflects semantic variances between subclasses. The term is taken from some earlier research dealing with lexicography. It is intended to stress the need for semantic consistency across interfaces.

9) II.2 what about mandatory and conditional information structures?

Response: CIS II.2 addresses the need for the specification of optional information structures and does not preclude the need for mandatory.

10) II.6 change should to must. Is it a requirement or not? Perhaps an optional requirement?

Response: Agreed. Text changed to reflect comment.

11) II.8 what is complex? How do test for complex? Perhaps a more objective measure?

Response:  The term complex refers to information structures and types that are comprised of more than one primitive type. A complex type has some kind of sub-structure. It is unclear if there might be a better term for the concept.

12) II.9 this is pretty wierd.  Does it mean unambigious?

Response:  The two key words used here, concisely and explicitly, are used to conveyed the need to provide a specification notation that is precise in its expression.

13) II.12 definition of "defined primitives"?

Response:  Primitive defines a special kind of simple information, which has no relevant substructure.

14) I.13: what about non-hierarchical semantic structures? Must they be supported also?

Response: Yes. The requirement calls for the support of hierarchical in that the support of hierarchical does not preclude support of linear structures. Where as a notation definition designed only for linear can not support hierarchical.  
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� ISO/IEC IS 14662 Open-edi Reference Model


� The diagram is derived from the UML Datatype package from the UML 1.1 specification.    


� When the stereotype name conflicts with a UML defined stereotype, the stereotype is prepended to the name.
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