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PREFACE 

This standard will assist the vendors and users of CASE tools in developing mechanisms for 
interchanging information between CASE tools. This standard specifies an element of a family of 
related standards. When used together, these standards specify a mechanism for transferring 
information between CASE tools. 

E M S - 1  06 CDIF - CRTE Data Interchange Format - Overview and E M S - 1  O7 CDIF - 
Framework for Modeling and Extensibility should be read first when initially exploring 
CDIF. The first explains the overall CDIF Architecture and how the family of standards fits 
together. The second explains the scope, and modeling approach in CDIF. The CDIF Meta-meta- 
model and extensibility mechanism are also deñned in that document. 

This standard, EMIS-II 8 CDIF - Integrated Meta-model - Presentation Location and 
Connectivity Subject Area, explains one o f  the subject areas of the CDIF Integrated Meta-model, 
which is used to ensure that the information held by tools communicating using CDIF is 
transferred with an agreed meaning. It covers the information required to express presentation 
concepts such as nodes, edges, and annotations. 

This standard has been developed with the wide support and participation of vendors, users, 
academia and government involved in or familiar with the CASE industry, its products and the 
general requirements associated with interchanging information between these products. 

The material contained in this publication was formulated under the cognizance of the CDIF 
Technical Committee. 

- 1 -  
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1. SCOPE 

b c a t i O ~ + i  
Conne&* 

The CDIF Family of Standards is primarily designed to be used as a description of a mechanism 
for transferring information between CASE tools. It facilitates a successful transfer when the 
authors of the importing and exporting tools have nothing in common except an agreement to 
conform to CDIF. The language that is defined for the Transfer Format also has applicability as a 
general language for ImportBExpori from repositories. The CDIF Integrated Meta-model also has 
applicability as the basis of standard definitions for use in repositories. 

The standards that form the complete family of CDIF Standards are documented in EL4LIX-I 06 
CDIF - CASE Data Interchange Format - Overview. These standards cover the overall 
framework, the transfer format and the CDIF Integrated Meta-model. 

I 
Framework for Modeling and Extensibility 

integrated Meta-model 

Foundation 

Common 

CDIF' - CASE Data Interchange Format Overview 
I I I 

Figure 1 
Position in the CDIF Family of Standards 

1 

Transfer Format 

for Syntaxes 

]Encoding ENCODING.11 

The diagram in Figure 1 depicts the various standards that comprise the CDIF Family of 
Standards. The shaded box depicts this Standard and its position in the CDIF Family of Standards. 

This standard, EMIS-II 8 CDIF - Integrated Meta-model - Presentation Location and 
Connectiviíy Subject Area, defines the portion of the CDIF Integrated Meta-model that supports 
presentation concepts such as nodes, edges, and annotations. 

Scope 
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2. INTRODUCTION 

2.1 Audience 

This document is intended to be used by anyone wishing to understand and/or use CDIF. This 
document provides a definition of a single subject area of the CDIF Integrated Meta-model. It is 
suitable for: 

those evaluating CDIF 

those who wish to understand the principles and concepts of a CDIF transfer 
those developing importers and exporters. 

The document E M S - 1 0 6  CDIF - CASE Data Interchange Format - Overview and the 
document EMS-IO7 CDIF - Framework for Modeling and Extensibility should be read first 
when initially exploring CDIF and before attempting to read other documents in the CDIF 
Family of Standards. 

While there are no specific prerequisites for reading this document, it will be helpful for the 
reader to have familiarity with the following: 

Entity-Relationship-Attribute modeling 

Information repositories 

Multiple meta-layer modeling. 

CASE tools 

Data dictionaries 

2.2 Structure of this Document 

This document is organized into the following sections: 

Section 1 'Scope' 
This describes the CDIF Family of Standards and positions the current document within the 
set of documents. 

Section 2 'Introduction' 
This describes the intended audience, structure and conventions used in the document. 

Section 3 'Structure of Subject Area Definition' 
This describes in detail the structure of the subsequent sections of this standard including 
the notation and layout of the diagrams and the detailed definitions. 

infroduction 
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Section 4 'Subject Area Overview' 
This gives an overview of the coverage of this subject area. 

Section 5 'Subject Area Detailed Definitions' 
This gives the detailed definitions of all the objects used in the subject area. 

Section 6 'Referenced Meta-object Definitions' 
This gives the detailed definitions of objects that are not used in the subject area defined in 
this Standard, but are referenced by objects that are. These definitions are included to avoid 
the need to reference multiple standards to obtain the complete definition of the current 
subject area. 

Appendix A 'Examples' 
This gives one or more examples of how information is represented using this CDIF Subject 
Area. Where there are different technique variants used within the coverage of a single 
Subject Area, the examples attempt to show how some of these different variants are 
represented in the CDIF Integrated Meta-model. 

Appendix B 'Questions and Answers' 
This includes detailed responses to questions that have been raised by those reviewing this 
document. It is intended that the inclusion of these will aid the reader in understanding this 
document, and related issues concerning CDIF. 

Glossary 
The Glossary contains definitions of terms used within this Standard. 

Index 
A comprehensive index is provided. 

References 
The References section contains references to other standards and documents used within 
this Standard. 
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2.3 Conventions 

The typographical and naming conventions defined below are used throughout the CDIF Family 
of Standards. 

Double quotes are used to introduce new terms (e.g., "model layer") 
Bold type is used for emphasis (e.g., this is important) 
All meta-objects and meta-meta-objects in CDIF (in meta-models and meta-meta- 
models) are named by concatenating ail the words that name the meta-object or 
meta-meta-object; the first letter of each word is upper-case, the rest are lower- 
case. These names are shown in italic (e.g., MetaAttribute, AttributeDerivation, 
IsDrawn Using, IsOptionaT) 

instance diagrams are shown in bold italic (e.g., Customer, True, 100) 
The names of objects and values for meta-attributes that appear in examples and 

Full details of the CDIF Graphical Notation used in the Meta-model and Meta-meta-model can be 
found in EMIS-I 07 CDIF - Framework for Modeling and Extensibility. A summary of the major 
concepts is given in Section 3.2.3, Diagram(s). 

Introduction 
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3. STRUCTURE OF' SUBJECT AREA DEFINITION 

3.1 Introduction 

The following subsections describe how the subject area is defined in the remainder of this 
document. The subject area is first introduced in the Subject Area Overview Section, and the 
detailed definitions of the objects contained in the subject area are given in the Subject Area 
Definitions Section. 

3.2 Structure of Subject Area Overview 

3.2.1 Summary 

The Subject Area Overview Section consists of the following sub-sections: 

a Description of Major Concepts 
e Diagram(s) 
a 

a MetaEntity Summary 
Atûi butableMeta0 bj ect Hierarchy 

e MetaRelationship Summary 

3.2.2 Description of Major Concepts 

This provides a textual description of the major concepts in the subject area. It explains the 
coverage of this subject area and outlines what it is capable of representing. 

3.2.3 Diagram(s) 

Included in the Subject Area Overview are various diagrams. These diagrams are intended to 
graphically present an overview of the meta-entities and meta-relationships used in this subject 
area. All CDIF subject area diagrams use the following diagramming notation conventions. 

Meta-entities used in the subject area are shown as rectangular boxes, with the name of the meta- 
entity on a white background. An example is the meta-entiw A in Figure 2. An additional special 
notation may be used to represent meta-entities on diagrams of meta-models. If the meta-entity is 
not used in the subject area, but is used in another subject area and is included for clarity, the box 
shall be shaded. An example is the meta-entity B in Figure 2. 

~~ ~~ ~~ 

Structure of Subject Area Definition 
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I 

Figure 2 
Conventions for Representing Meta-entities 

Meta-relationships are normally represented by a line joining the source and destination entities, 
with the name of the meta-relationship given next to the line. An arrow on the line indicates the 
direction in which to read the name. The meta-relationship C in Figure 3 is an example of this. 
Additionally, two special notations may be used to represent meta-relationships on diagrams of 
meta-models. 

If a meta-relationship is included in the diagram for clarification, but it is not used in the subject 
area, the text of the meta-relationship name shall be back-shaded. This is shown for the meta- 
relationship D in Figure 3. 

If a superiype meta-entity that participates in a meta-relationship is not included in the diagram, 
the inherited meta-relationship shall be shown on the diagram as a broken line to/fiom the 
inheriting subtype meta-entity. This is shown for the meta-relationship E in Figure 3. 

Subtype meta-relationships are shown with the meta-relationship name in italics. This is shown 
for the meta-relationship F in Figure 3. 

Figure 3 
Conventions for Representing Meta-relationships 

Full details of the CDIF Graphical Notation used in the Meta-model and the Meta-meta-model 
can be found in EIHIS-107 CDIF - Framework for Modeling and Extensibility. 

Structure of Subject Area Definition 
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To aid in the understanding of some of the concepts modeled in this subject area, instance 
diagrams have been used. These diagrams differ from those described above in that an instance 
diagram depicts one or more occurrences or instances of meta-entities and meta-relationships 
depicted in the diagrams previously described. Where one of the diagrams previously described 
may show that the meta-model includes an Automobile meta-entity, an instance diagram might 
depict Honda, Ford, Mercedes, and Fiat as instances of Automobile. 

Person 

MaTY 

In an instance diagram, instances of meta-entities are depicted as boxes with a horizontal divider. 
Above the divider is the name of the meta-entity that is instantiated. Below the divider may be a 
name or a value assigned to a significant meta-attribute of that meta-entity. Where the name is 
inherited, inferred, or otherwise not significant to the example (e.g., some associative meta-entity 
instances), no name or value may be present. 

Automobile 

Honda 

Meta-relationships are depicted as arrows, just as in the previous diagrams described. They do 
not, however, have cardinality or exclusivity indicators, since none are necessary. 

Meta-attributes of both meta-entities and meta-relationships are represented as: 

[ meta-attribute name ] value 

where the name of the meta-attribute may be omitted depending on the ease of understanding the 
example with or without the name (e.g., Name might be omitted, MinLength might not). 

When an instance of a meta-entity or meta-relationship not in this Subject Area is included for 
clarity, the bodarrow shall be shaded just as in the E-R Diagrams. 

Figure 4 shows both the conceptual diagram and an instance diagram. 

Conceptual Diagram 

Instance Diagram 
______ - _________ ~ ~~~~ 

Figure 4 
Conceptual Diagram and an Instance Diagram 

Structure of Subject Area Definition 
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3.2.4 AttributableMetaObject Hierarchy 

The AttributableMetaObject Hierarchy in the Subject Area Overview section contains all the 
meta-entities and meta-relationships used in the subject area. It also identifies all supertypes 
required to relate the meta-objects used back to Rootobject. Other subtypes of objects shown in 
the hierarchy, where neither they nor any of their subtypes are used in this subject area, are not 
shown. 

The AttributableMetaObject Hierarchy is presented as an indented list of meta-object names. The 
indentation indicates the subtyping; all names indented below a given name are subtypes of that 
meta-object. For example, if Car and Truck are both subtypes of khìcle, this would be shown as 
follows: 

Vehicle 
Car 
Truck 

A meta-entity or meta-relationship and all its subtypes can be duplicated in the hierarchy due to 
multiple inheritance. Where this occurs, the duplicate entries are shown in italics. 

The overall AttributableMetaObject supertype, Rootobject, defined in EIMIS-III CDIF - 
Integrated Meta-model- Foundation Subject Area, is shown at the top of the hierarchy. 

Where a page break occurs in the list, all the supertypes of the first meta-entity or meta- 
relationship on the new page are repeated for clarity with a shaded background. 

3.2.5 MetaEntity and MetaRelationship Summaries 

Summaries are given of all the meta-entities and meta-relationships used in the Subject Area. The 
meta-entity dehitions are given first, in alphabetical order, followed by the meta-relationship 
definitions, also in alphabetical order. 

For each meta-entity used in the subject area, all the meta-attributes, both inherited and local, are 
listed. The inherited meta-attributes are shown first, in italics, sequenced alphabetically within 
parent meta-entity. The local meta-attributes are then listed alphabetically in normal font. The 
optionality, whether mandatory or optional, of each meta-attribute is given. 

For each meta-relationship all the meta-attributes are listed sequenced alphabetically. Inherited 
and local meta-attributes are shown in the same way as for meta-entities. The optionality of each 
meta-attribute is given. 
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3.3 Structure of Subject Area Detailed Definitions 

3.3.1 Summary 

The Subject Area Detailed Definitions section consists of the following sub-sections: 

Subject Area Definition 

MetaRelationship Definitions 
MetaEntity Definitions 

3.3.2 Subject Area Definition 

This is the formal definition of the instance of the meta-meta-entity called SubjectArea (SA). It 
contains the information listed in Table 1. 

Table 1 
Contents of Subject Area Deht ion  

5.2 SubjectArea Definition 
NAME ..................................... subject area name 
CDIFMETA~ENTIFIER .......... 
DESCRIPTION .......................... 
USAGE .................................... 

CONSTRAINTS ........................ 
VERSIONNUMBER .................. 

ALIASES ................................. 
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3.3.3 MetaEntity Definitions 

The definition of each meta-entity used in the subject area is structured according to the classes of 
information listed in Table 2. 

For each meta-entity: 

8 Inherited meta-attributes are listed by supempe meta-entity in a top-down 

Inherited meta-relationships are grouped by source meta-entity (listed in 
hierarchical order. Within each sub-list, meta-attributes are listed alphabetically. 

alphabetical order). Within each group, the inherited meta-relationships are sorted 
alphabetically by "verb" name and then alphabetically by destination meta-entity 
name. Inherited abstract meta-relationships are not listed. Local meta-attributes are 
listed alphabetically. 

definitions are structured according to the classes of information listed in Table 3. 

o 

o Detailed local meta-attribute descriptions are listed alphabetically. These 
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Table 2 
Contents of Meta-entity Definition 

5.N.N Meta-entity Name 
NAME .................................... meta-entity name 
CDIFMETAIDENTIFIER .......... 
SUBTYPEOF ........................... list of direct supertypes of the meta-entity ... 

meta-entity [not] in this SA 

area ... 
meta-entity 

SUPERTYPEOF ....................... list of direct subtypes of the meta-entity within this subject 

DESCRIPTION ......................... 
USAGE ................................... 
ALIASES ................................. 
CONSTRAINTS ........................ 
?kpE ...................................... 

INHERITED META-ATTRIBUTES 
List of meta-attributes inherited from all supertypes of the meta-entity, with the 
name of the meta-object for which the meta-attribute is defined ... 

meta-attribute name from meta-entity name [not] inthis SA 

LOCAL META-ATTRIBUTES 
List of meta-attributes defined for the meta-enti ty... 

meta-attribute name 

INHERITED META-RELATIONSHIPS 
List of instantiable meta-relationships inherited fiom all supertypes of the meta- 
entity.. . 

[not] in this SA meta-relationship name 

LOCAL META-RELATIONSHIPS 
List of meta-relationships defined for the meta-entity.. . 

meta-relationship name 

Full defìnitions of all local meta-attributes appear at this point. See Table 3 for format of 
local meta-attribute definitions. 
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Table 3 
Contents of Local Meta-attribute Definition 

~~ ~~ 

META-ATTRIBUTE NAME .... meta-attribute name 
CDIFMETAIDENTIFIER .......... 
DESCRIPTION ......................... 
USAGE ................................... 
&~ASES ................................. 
CONSTRAINTS ........................ 
DATATYPE.. ........................... 
DOMAIN.. ............................... 
LENGTH ................................. 
ISOPTION AL ........................... 

3.3.4 MetaRelationship Definitions 

The definition of each meta-relationship used in the subject area is structured according to the 
classes of information listed in Table 4. 

For each meta-relationship: 

0 inherited meta-attributes are listed by supertype meta-relationship in a top-down 

Local meta-attributes are listed alphabetically. 
Detailed local meta-attribute descriptions are listed alphabetically. 

hierarchical order. Within each sub-list, meta-attributes are listed alphabetically. 
e 
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Table 4 
Contents of Meta-relationship definition 

5.N.N Full Meta-relationship Name 
NAME ..................................... meta-relationship name 
CDIFMETA~DENTIFIER.. ......... 

meta-entity [not] in this SA 
SUPEFUYPEOF ........................ list of direct subtypes of the meta-relationship within this 

SUBTYPEOF ............................ list of direct supertypes of the meta-relationship 

subject area ... 
meta-entity 

MINSOIBCEC D.................. M h h ~  source meta-entity cardinality 
MAXSOURCEC ARD ................. Maximum source meta-entity cardinality 
MINDESTCARD ...................... .Minimum destination meta-entity cardinality 
MAXDESTCARD ..................... Maximum destination rneta-entity cardinality 
DESCRIPTION .......................... 
USAGE .................................... 
ALIASES .................................. 
CONSTRAINTS ......................... 

INHERITED META-ATTRIBUTES 
List of meta-attributes inherited from all supewpes of the meta-relationship, with 
the name of the meta-object for which the meta-attribute is defined ... 

meta-attribute name from meta-entity name [not] inthis SA 

LOCAL META-ATTRIBUTES 
List of meta-attributes defined for the meta-relationship.. . 

meta-attribute name 

Full deíìnitions of all local meta-attributes appear at this point. See Table 3 for format of 
local meta-attribute definitions. 

Structure of Subject Area Definition 

Full document details: SAE EIAIS118

http://www.avadocuments.com/doc/sae-eiais118
http://www.avadocuments.com/doc/sae-eiais118


~ ~~ 

STD.EIA E I A / I S - L L B - E N G L  L99b 3234600 Ob78377 T 9 4  

CDIF Integrated Meta-model- Presentation Location and Connectivity Subject Area 
E M S -  1 18 November, 1996 
Page 14 

3.4 Structure of Referenced Meta-object Definitions 

This section contains the formal definitions of meta-objects referenced from the definitions of 
meta-objects used in the subject area. 

These will include the AttributableMetaObject RootObject, since this is the root of the 
AttributableMetaObject Hierarchy, and it may also include other meta-entities and meta- 
relationships. 

The definitions are given in the following order: AttributableMetaObject, meta-entities, then 
meta-relationships. Within each section, they are listed in alphabetical order. The definition layout 
for the AttributableMetaObject is the same as that of the meta-entity; both meta-entity and meta- 
relationship definitions follow the same layout as that defined for the Subject Area Detailed 
Definitions section. 
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4. SUBJECT AREA OVERVIEW 

4.1 Description 

4.1.1 Introduction 

The Presentation Location and Connectivity Subject Area supports the representation of 
annotated node-edge diagrams found in modeling tools. This subject area defines presentation 
information only; if semantic information is to be represented, one or more of those subject areas 
within the CDIF Integrated Meta-model that define semantic content shall be used. 

The information defined by this subject area is divided into location and connectivity information. 
Location information describes relative or absolute positions for a graphical object, e.g. a line’s 
end point is at coordinates (5,4,3). Connectivity information identifies where graphical objects are 
connected to each other. An example of connectivity information is that a line connects two 
objects, rather than just being a line with a location. In a CDIF transfer, the line might represent a 
Relationship and the two objects might represent Entities. Thus, connectivity describes the 
presentation information that the two Entities are connected by a Relationship. 

Other graphical information such as shape, or line style and font, is not supported by this subject 
area. 

Both location and connectivity information are required to faithfully reproduce the topology of a 
diagram when transferring presentation information of a model. The location information 
provides the placement of all graphic objects. Connectivity information permits the importing tool 
to move objects or change their shape and still maintain the graphic representation of the 
connectivity. 

The effect of using th is subject area is illustrated in the following example (see Figure 5). 

Assume modeling tool A uses squares to represent Processes, and tool B uses circles to represent 
Processes, and tool B is the receiver in a CDIF transfer that only uses the Presentation Location 
and Connectivity Subject Area to represent presentation information. After importing by tool B, 
Processes are represented as circles with the relative placement of the objects maintained. 

Figure 5 shows an example diagram in tool A on the left hand side. If only location information 
and no connectivity information is exported by tool A, tool B will likely preserve the location 
information for the start and end points of the connecting line, and create the diagram shown on 
the upper right hand side of Figure 5. 
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If tool A exports the diagram with connectivity information, though, tool B is able to change the 
coordinates of the start and end points of the line upon importing using its own algorithm to show 
that the line continues to connect the two nodes. This is shown on the lower right hand side of 
Figure 5. 

Using PLaC 
without 
connectivity 
information - 
Using PLaC 
with 
connectivity 
information - 

Figure 5 
Connectivity information in a transfer that does not have Shape information 

Similarly, if tool B exported data corresponding to the upper part of Figure 5 that is subsequently 
imported by tool A, the connectivity information allows tool A to determine that the line between 
the nodes is not attached and should be kept separate. Tool A could do this, for example, by 
modifj4ng the start and end coordinates of the line. 

If tool B exported the lower part of Figure 5 without connectivity information, tool A would most 
likely assume that the lines end within the node, as opposed to at the boundary of the node. With 
connectivity information it can adjust the coordinates in a way that presents the connectivity 
information correctiy. 

The following sub-sections explain the major concepts supported in this subject area. 
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4. i .2 Transfer Coordinate Frame 

The first criterion for specifjing location is the establishment of a coordinate fiame. The CDIF 
Coordinate Frame for a CDIF Transfer is the same for all transfers. It is a three dimensional 
system with the origin at (O,O,O), assumed to be at the top left fiont, with X, Y, Z coordinate limits 
of minimum to the maximum of a CDIF integer. The positive X-axis extends to the right, the 
positive Y-axis downwards, and the positive Z-axis to the back. 

At this time most modeling tools use a two dimensional coordinate system, however to permit 
upward compatibility a three dimensional coordinate system is specified. CDIF requires that the Z 
coordinate have a value of O in all transfers that use only a two dimensional system'. Figure 6 
illustrates the CDIF Coordinate Frame. 

(OYOYO) 

Y 

u / X--o Z 

Figure 6 
CDIF Coordinate Frame 

This coordinate system is a grid, addressed in terms of CDIF Points, that are defined as the 
intersection of grid lines on the coordinate plane. A CDIF Point is the unit of graphical 
addressing. Figure 7 shows the relationships between grid lines, Points and CDIF Pixels. 

Note that the grid lines are infinitely thin and thus CDIF Points are infinitely small. 

4.1.3 Diagrams 

The Diagram meta-entity is provided as the container to which all other presentation information 
objects are attached. This attachment is represented by the meta-relationships 
GraphicalElement. AppearsOn. Diagram and Point. IsLocatedOn. Diagram. 

1. Throughout this document examples will be provided in two dimensions only. It is assumed that the 
examples will have more relevance to the current user community in this form. 
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CDIF 

CDIF 
Pixel 

Figure 7 
CDIF Points and CDIF Pixels 

Diagram can represent screens, sheets, paper, a three-dimensional model space, or any other 
means that can cany presentation information. Meta-attributes Extent., ExtenrYand Extent2 
specifi the size of the Diagram. 

The DotsPer Unit and Unit meta-attributes provide the mapping fiom CDIF coordinates within the 
Diagram into 'real world' coordinates. For instance, in a Diagram whose meta-attribute 
DotsPerUnit specifies 72, and whose meta-attribute Unit specifies Inch, a line fiom (0,U) to (U, 72) 
would be one inch long. 

4.1.4 Points 

In order to speciw the location of a graphical element on a diagram, a subtype of meta-entity 
Point is used. A Point is always located on a Diagram. This is expressed using meta-relationship 
Point. IsLocatedOn. Diagram. 

Meta-entity AbsolutePoint represents a location on a Diagram which is fixed relative to the origin 
of the Diagram. For example, if a Node uses meta-relationship 
PositionedElernent. HasCentel: Point, the coordinate represented by meta-entity AbsolutePoint 
with value (2UJ U#) means that the center of the Node is found 20 pixels to the right of the upper- 
left corner of the diagram, and 10 pixels to the bottom. 

Meta-entity RelativePoint represents a point whose location is relative to the location of another 
Point. This allows one graphical object, or a group of graphical objects, to be positioned relative 
to another graphical object or group of objects. 
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This association is achieved using meta-relationship RelativePoint. IsRelativeTo. Point. The 
relative offset of the RelativePoint to the Point is specified using meta-attributes DeZtaX, DeZtuY 
and DeltuZ. To find the absolute coordinates of a ReZativePoint which is relative to an 
AbsolutePoint, the relative coordinates are added to the absolute coordinates of the Absolutef oint. 

This can be used, for example, if an EdgeEZement has a RelativePoint as its start point, and this 
RelativePoint is relative to a location of a Node, this represents the “stickiness” of the starting 
point of the EdgeEZement relative to the Node. 

RelativePoints may also rotate and stretch the relative coordinate system they define relative to 
another coordinate system. In order to do this, nine optional meta-attributes are provided on meta- 
entity RelativePoint: Transformll, Transforml2, . . . Transform33. These meta-attributes define 
the values for a matrix representing the coordinate transformation. This transformed coordinate 
system is used for all coordinates specified relative to the RelativePoint described by the 
corresponding meta-attributes. The main purpose of this is to rotate objects or groups of objects. 

In order to determine the coordinates of a location L in the coordinate system of a Point B, if only 
the coordinates of the location in the coordinate system of a Relativef oint A that is relative to 
Point B are given, the following transfomation is applied: 

where: 

LA is the location in coordinate system defined by RelativePointA. 

L, is the location in coordinate system defined by Point B. 

T is the transformation matrix formed by the Transformll . . . Transform33 meta-attributes 
(abbreviated as tl  . . . t33 in the following equation) with 

A is the translation vector defined by DeZtaX, Deltax DeltaZ. 

If values for the meta-attributes Trunsformll . . . Transform33 are not given, the matrix is assumed 
to be the unity matrix. If values for the meta-attributes Transformll . . . Transform33 are given, 
the base vectors of the matrix need to be orthogonal, i.e.t, - t jk  = O for all i, j ,  k E [ 1,2,3] , 
i #  j .  

- 
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Figure 8 shows an example for this. RelativePointA is relative to B by an offset of 5 in the x 
direction, and an offset of -2 in the y direction. Note that the positive y direction in the CDIF 
Coordinate Frame points downwards. 

YB 
D 

Del td:  5 

Figure 8 
A transformed coordinate system 

In addition, the local coordinate system defined by A is a transfomation of the coordinate system 
for B. This transformation is described by the following matrix: 

In a CDIF Transfer, this matrix would be represented as meta-attributes of the RelativePoint: 

Transformll 
Transform1 2 
Transform1 3 
Transform 21 
Transform22 
Transform23 
Transform31 
Transform32 
Transform33 

-1 
-1 
O (optional in the 2-dimensional case) 
-1 
1 
O (optional in the 2-dimensional case) 
O (optional in the 2-dimensional case) 
O (optional in the 2-dimensional case) 
1 (optional in the 2-dimensional case) 
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Location L in the coordinate system defined by A is (í , í ,O). Location L in the coordinate system 
defined by B is (5,-5,O). Location L could be defined within this subject area as either an 
AbsolutePoint, or a RelativePoint that is relative to B, or a RelativePoint that is relative to A.  If it 
was relative to B, its meta-attribute values would be DeltáY=5, DeZtaY=-5, DeltaZ=O. If it was 
relative to A,  its meta-attributes would be DeZtaX=l, DeZtaY=l, DeltaZ=O. 

There is a significant difference for Nodes attached to a Point L, depending on whether L is 
absolute, or relative toA or B. If it is absolute, the Node’s x and y directions will be aligned to the 
x and y directions of the enclosing Diagram. If it is relative to B, the Node’s x direction would be 
parallel to the x direction of the coordinate system defined by B. If it is relative to A, though, a 
Node’s x direction would be parallel to the x direction of the coordinate system defined by A. 

Additionally the absolute distances could be different because the different coordinate systems do 
not necessarily have the same norm. In the example, the absolute distances are by a factor of .$2 
larger than the Extent meta-attributes seem to indicate. This is because the matrix has a norm 
different from 1. 

Fi-oure 9 shows a Node which is related to L using meta-relationship Node. Hascenter Point for 
the case of L being a RelativePoint relative to A.  
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4.1.5 PositionedElements, Center and Extent 

Abstract meta-entity PositionedElement is provided as a supertype for all concrete meta-entities 
representing concepts that occupy space or area on a Diagram. 

All PositionedElements are characterized by a location and an extent. The location of any 
PositionedElement is specified by a Point which is considered the center of the 
PositionedElement. The center of a PositionedElement is considered the center of the bounding 
box, adjusted to the local X,Y,Z coordinate frame defined by the chosen subtype of Point (see 
Section 4.1.4, Points). 

The extent of a PositionedElement is described by the meta-attributes ExtenK, ExtentY and 
ExtentZ. They represent the side lengths of the enclosing rectangle of the shape. Figure 1 O shows 
examples of locations and extents. 

Center 

ExtentX - 
v 

Figure 10 
Center and Extent 

Meta-relationship Point. IsDependent Upon. PositionedElement relates PositionedElements to 
those Points whose location could potentially be changed if the shape of the PositionedElement 
changes. 

This is illustrated in the example in Figure 5. Points determining the location of EdgeEZements 
may depend on the shape of a Node. Only the extent of a Node, and not its shape can be specified 
using this subject area. The Points whose location potentially changes due to the lack of shape 
information in this subject area, are related to the Node using meta-relationship 
Point. IsDependent Upon. PositionedElement. 

4.1.6 Nodes 

Any 2-dimensional or 3-dimensional graphical element in a diagram but not a label or text, is 
represented using meta-entity Node. 

Subject Area Overview 

Full document details: SAE EIAIS118

http://www.avadocuments.com/doc/sae-eiais118
http://www.avadocuments.com/doc/sae-eiais118


STD.EIA EIA/IS-LLB-ENGL L79b 9 3234600 0676386 T T 7  

CDIF integrated Meta-model- Presentation Location and Connectivity Subject Area 
E M S - I  18 November, 1996 

Page 23 

4.1.7 Annotations 

The concept of an Annotation is provided in order to allow graphical, textual or other adornments 
of node-edge diagrams. Annotation is a subtype of PositionedElement, and as such its position is 
specified using a center location and extent into the three dimensions, potentially rotated as 
specified by the Point which acts as its center. 

The actual value for the Annotation is constructed fiom the AnnotationArguments related to the 
Annotation using meta-relationship Annotation. Uses.AnnotationArgument. In order to form this 
value, the inherited meta-attributes DerivationLanguage and DerivationText can be used. If no 
derivation is specified, the value for the Annotation is the concatenation of the 
AnnotationArguments in the sequence specified by the meta-attribute SequenceNumber on meta- 
relationship Annotation. Uses. AnnotationArgument. 

For example, the label associated with an Edge representing a Relationship in a Diagram could be 
represented using one Annotation with five AnnotationArguments: the first one could represent the 
name of the source Entity, the second and fourth a ‘.’, the third the short name of the Relationship, 
and the fifth the name of the destination Entity. Figure 1 1 and Figure 12 illustrate this example. 

AnnotationArgument 

/Rkh y7== Customer.Places.Order 

‘Annotation’ 

Figure 11 
Example of an Annotation 

Using the inherited meta-relationship 
PresentationlnformationObject. Represents.SemanticObjectReference, the value of individual 
AnnotationArguments can be linked to values of meta-attributes in the semantic part of the model 
(see Section 4.1.9, Connection of Presentation and Semantic Information). 

Alternatively, the meta-attributes MIMEType, MMESubtype and DatuBlock carried by meta- 
entity AnnotationArgument can be used to specifj information that does not depend on semantic 
information. MimeType and MimeSubtype describe the data type for the multimedia information 
contained in meta-attribute DatuBlock, as defined in Internet RFC 1521 Mime Part One: 
Mechanisms for Specijjing and Describing the Format of Internet Message Bodies. 
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Uses 
SequenceNumber: 3 AnnotationArgument 

"Places 

uses SequenceNumber: 1 AnnotationArgument 
r 

I "Customer 'I I 
Uses 

I I  - I Ir- " 

Uses AnnotationArgument 

I TT,^" I i 
U > G >  
SequenceNurnber: 5 AnnotationArgument 

I I I 

Figure 12 
Instance diagram for the Annotation example of Figure 11 

For example, an instance ofAnnotationArgument carrying the values image for meta-attribute 
MimeType, jpeg for meta-attribute MimeSubtype expresses that meta-attribute DataBlock contains 
a P E G  raster image which is the value of the AnnotationArgument. 

4.1.8 Edges and EdgeElements 

Any undirected or directed line on a diagram is represented using the meta-entities Edge and 
EdgeElement. The meta-entity Edge provides the connectivity information, while EdgeElements 
are used to represent individual line segments with one source and one destination Point. 

Many EdgeElements can be used to build up a single Edge. Meta-relationship 
Edge. ConsistsOJEdgeElement is used to represent this aggregation. Figure 13 shows an example 
for this. 

The bent line between the two boxes is represented using meta-entity Edge. By instantiating 
meta-relationship Edge. IsAttachedTo. GraphicalElement for the source and destination Nodes, the 
connectivity information is represented. 
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Figure 13 
Points, Edges and EdgeElements 

The actual graphical representation ofthe Edge is performed using EdgeElements. An 
EdgeElement is an individual segment of an Edge, characterized by one start and one end point. 
These start and end points, each identiíìed by an instance of meta-relationship 
EdgeElement. HmEnd. Point, represent the locations in the diagram where the edge element has its 
start and end points. Often the start point of one segment is identical to the end point of another 
segment of the same edge. 

The specification of the shape of arrowheads is not supported in this subject area. 

4.1.9 Connection of Presentation and Semantic Information 

Semantic infomtion may be referenced by a PresentationInformationObject. For example, in 
Figure 14, a Node (defined in this subject area) is used to represent the semantics of a 
DFMProcess (from EMIS-115 CDIF - Integrated Meta-model- Data Flow Model Subject Area). 

To express this relationship, meta-entity SemanticObjectReference and meta-relationship 
PresentationInformationObject. Represents. SemanticObjectReference are provided. 
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Instances of meta-entity SemanticObjectReference act as references to 

a) instances of subtypes of SemanticInformationObject (Figure 14 is an example); 

b) instances of subtypes of RootEntity. IsRelatedTo. RootEntity, where the source and 
destination meta-entity instances are instances of subtypes of 
SemanticInformationObject (Figure 16 is an example); 

c) values of specific meta-attributes in such an instance of a subtype of 
SemanticInformationObject, or an instance of RootEntity. IsRelatedTo. RootEntiV, 
where the source and destination meta-entity instances are instances of subtypes of 
SemanticInformationObject (Figure 18 is an example); 

In each of these cases, the instance of SemanticObjectReference acts as a proxy for the actual 
instance data to be represented. The instance data is identified by the CDIFIdentzjîer meta- 
attribute which has a value assigned during a CDIF transfer. 

4.1.9.1 Presentation information for meta-entity instances 
Figure 14 shows an example for a). Figure 15 is the corresponding instance diagram. 

Figure 14 
Presentation for a DFMProcess 

Node SemanticObj ectReference 

ReferencedMetaObjectInstance: 123 

Figure 15 
Representation of both presentation and semantic information for a DFMProcess 

In order to represent the DFMProcess both semantically and graphically, meta-entity 
DFMProcess and meta-entity Node need to be instantiated. The Node represents the fact that this 
DFMProcess is represented as a box at a specific location with a certain extent in a specific 
Diagram. 

~ ~ ~~ 
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In order to represent that the Node and the DFMProcess are related to each other in a way that 
makes the Node a graphical representation of the semantic concepts associated with the 
DFMProcess, meta-entity SemanticObjectReference and meta-relationship 
PresentationInformationObject. Represents. SemanticObjectReference are instantiated. 

In order to express the association, the SemanticObjectReference carries the CDIFIdentiJier value 
of the instance of the semantic concept referenced (i.e. the CDIFIdenriJfier of the meta-entity 
State) as the value of meta-attribute RefereencedMetaObjectInstunce. 

4.1.9.2 

Figure 16 shows an example for b). Figure 17 is the corresponding instance diagram. 

Presentation information for meta-relationship instances 

...... 
IsSuperspe For h& SubTypeSet 

...... 

Figure 16 
Presentation of a SubtypeSet in an inheritance situation 

Edge Repres SemanticObjectReference IcSupertypeFor 
CDIFIdentijìer: 456 

SubtypeSet 

~ ~~ ~~ ~~ 
~ 

Figure 17 
Representation of both semantics and presentation for a SubtypeSet 
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364  

Here, an instance of a subtype of PresentationInformationObject, Edge, represents an instance of 
a subtype of RootEntity IsRelatedTo. RootEntity, the meta-relationship 
Entity. IsSuperypeFor. SubtypeSet (as found in EMIS-Il 4 CDIF - Integrated Meta-model- Datu 
Modeling Subject Area). 

Similarly to a), meta-entity SemanticObjectReference is instantiated. The 
ReferencedMetaUbjectImtance meta-attribute contains the value of the CDIFIdentlfier for the 
referenced meta-relationship instance. 

4.1.9.3 
Figure 18 shows an example for c). Figure 19 is the corresponding instance diagram. 

Presentation information for values of meta-attributes 

Figure 18 
Presentation of a label denoting the name of an Entis. 

Annotation F7 
I Entity I 

l CDIFIdentijìer: 789 1 Name: Foo 

Figure 19 
Representing both semantic and presentation of a name of an Entis) 

In this example, an instance of a subtype of PresentationInformutionObject, Annotatiodrgument, 
represents the value of a meta-attribute in an instance of a subtype of SemanticInformationObject, 
the value of the Name meta-attribute of an instance of meta-entity Entis. 

In order to reference the value of a specific meta-attribute for a given meta-entity or meta- 
relationship in such an instance, the meta-attribute ReferencedMetdttributeName on meta-entity 
SemanticObjectReference is used. This meta-attribute, if specified, denotes the name of the meta- 
attribute whose value the SemanticObjectReference represents, in addition to the CDIFIdentifier 
of the parent meta-entity or meta-relationship instance. 
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4.1.10 Computable Languages 

The set of computable languages that can be supported is defined in Section 4 of EU/"S--112 
CDIF - Integrated Meta-model- Common Subject Area. 
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Represents Semantic 
o:N Reference 
b Object 

4.2 Diagrams 

Diagram Appearson Graphical IsAttachedTc 
4 
1:l O:N Element 7:2 

IsRelativeTo 

elativepoint 

O:N O:N 

1:1 

EdgeElement 4 ConsistsOf 
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Information 
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Node Uses Annotation Annotation 
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